
I

,\NC]T]EN1f

ItrG\Iltrlf lI r\N N4I-A.'lf lFl RltA.lLS

,\NIL} ITNDIL_SA'IR]T]ES

A ,  L U C A S

lsl, : iì . ;. ,;, ':
m r  t l t \ -

! FÉ cr\ ! ::.l aa

EDWARD,{RNOLD {PUtsL ISHIRs)  LTD



@A.Lrúúrt| t tun' ttó,



IRNFr\CI TO TII! FOURTH !DI'ITON

\vrhdrdqrhofÀ1ÈcdLtr n D..or6q relJ rlc sietrc oIlgyprolos], to*
onc of ir5 nor eifrcJ lnJ dcydcd {orkca. Thrclgh ! Lfctiú oano"-! uo p{!r

ì r ' , . f o n . d  . t !  d g - o . . . 1 , , . ' d  h E
i . \ j  E o . . l  , ,  ,  r r o o a  t .  , t o  l j .  . . t r  - , r , . ) r .
rroù lhc up4kiÌiou bcsinn;lgs offin /rn' Flvlr, ,r/renÀ or reró (ard 3
, " , d " d !  Ò o \ .  o  q , . ,  - r r o t . . 6 " r  o  " ,  ù . ò r o o . t J .  o q

l ,  '  I o u d a n
oìd n n io dìc qcdn oarucÀ'r prhìislìqs 1h1r jr \2r thc]. rvho .ool drc hirilriyc b-
ùnd! rhn Dsv edirion hdt! rho r. bir Donùnìúr h(oDc a DilcroE oatìr psr.

Th. guidirs lnrcìpk oa Lùù;r vo* Ì2r a ou&ar objdivny, hcr qplGcd
in his owr \îr,ls froù rtrc prctuc b dr .lìirn drd!.

"{Lhù,sh r 6Àr. poilf.J o!ft {hf t 6cticv. to ù. ceúin Elrlo -- "-- a

b . "  i ,  a . . - t r

.  [  ; " , , r  T  r t , o ì  r r  i  r q o  r d " J J  a , t - ! o ' ù o .
rceuq.'iocL:1 A! r rio r. norllng 6ù:ùúh, ad { 6i r in 'È ticth, to poiîr oú
MnùLs rhn Ìiy ÀNc qcpt inb <& MrbìIÀopc rhn ù s doiùg dúk r
dnrt ro (ftuE {ir mrhkcnilli uJitr]llyvouìd.xoorc:!rrE-"","r a.-,

' , .  ' , e : , 1  . . "  " . - ' , , . . b  . . *
rrÒuagcùor ro\aftÌs Ahinirs of

rbn objdr:viry t havc, e tu r posiblc, cDJavou(d ro cDdrÈ, nd, tilc L(u-
vúLock, r 5bi1 ùe ùìJ!.bù b uy ùo ory brnìg b rr nori< úots or oorfoDs

,{ddnio\ borl of rdDr rrolk rd of oldr bihLosraph} omired iù Fviors- i o  " .  b . - i  . o r r o , . d ,  . \  1 o  r' o " r  . r . . . J s  " , .  o ; . ò . r b . . , .  i , . . 8 . . , . t ) .
útlo, 6iruooì, lrinùne ú*sizl!, wìrìDg Drùjits, vÒùd ud {oodr;!l<iDg, lùvc
4qurd hÒft cxrùna (vùion. of r.Lnqlos, i! pdùuln nrh tDs hKn addcd,
A p  J x  r o -  t " . . .  . . 6 . .  . . ! - ,  | l t / ' q d " o h . 4 p r I . o

. l f  .  r t i . . t . t _ , . r , t . . o , 1 )  . ^ q \
ìnvGtisîior oaúnJitld qopp( andb!or. oLj!.b Lrvjls 6co oNioulyon rrci.'
Tlr Ìof lo!\nrcor ,nod lùtio! ha\, hoNm!, bccù i'r núr.n of Ìcxi@sEpÈy, iiì
o!d{ ro el,DiniÈ iryaLd oìdùre dedv.J frùh i!&cunrc or dnpucJ nnnariors Òf
Èg|Ptra! c\c oatiotrs of B @rcd! rrir ,Rùi/rr hrv. úqcto( u!ù! (!úq!
oìì, nhft rtt runadoc rc b.yonJ dÌ (aonaLlc doubt rnd invohc Ef!;als
ihc l]sÌprìaì Er. aor \.Ài.L ùc {.11 kDo{D. lt$hqq (È!o<! hrvc hc, gival
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h jftprilgrhnDsr cditiqr rhrvc újoycd rhcfrihÌiAùfrnú ùoaìibuiÈ,
of}dú I !hù,ld lìlc púicolrly ro rnùtion dr nnú oHi< ribEr, L\c kdcliFc
sci.n e riLhy, orlor,t, od rhc 1i6nry of thc clifirl Lrsnúrc, oxforll, Nlìor
LiLarilr, ú rì. f. ovcndl, ùd rell ddúvÒ r,y lrcflc tlúDks fo M! I L s
ndv{Jr úJ lis .olLiE6 I  n gnrcful ao! thcn Lindls i! illoxirs n! ro .Òtudt
oqDs ù ù libcrr or rùc Dcraftnor of ngyprin Aùiqúi.s i'ì dr 3litlsh
M$NE, rnd ro ?rdr l. aùni ror dìe ìoù ofhook5 oìd pnnpìnfr5 Èon hs prvî.
libn y. For urbh couùsr aad hdpful $ss6riq!' I d hJchrcJ ìo Mr ,{. F.
shorc of r|c lndsh Msq]!ì îìJ Mr I. v. $rrd( ofrh! Mùcum oararhocnfr,
llìlc to mr {,r. I o{. D} rhok5 fo! Dor rfqcDcs 6ÒD obiurtjorrrls  d lo!
hdp i! rlE rhulCss à5k of poof lor{rion. Fndly I nut r.ord Dy gBriudc b
rhe co\.nìing goJi.s of chr r clìùclì, oJùd !ìd vo(Òrq collcgc, oxlortl
rof drt soElour fiDrncial $pport, {hi!h eloDc Ls EaJ! n po$i6ic aor N .o ud{-
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r lST OF Al I rRlvL lTrONS

rr. t,, /rro4ú' (N. d! c. D{,q úr a. s. Gxdd{)

AlIh]|lrJh|idù!ÀL'.1'r

Aúút, ù wia k, qr\qî* tc t lirP't

il, r",b t A,,"ht". /"ì" I s""n.i I er "/t ,t? s.íú (N. d. c. D-i1 Nh dc
c, DIÀ {d A. H Gdili

14i' rdÀ i/ Ee?' (J H. Be{,!)

atrth * thlùn!4lr r *r'ú!9r ùd,kh

Brkli !l1tÍ MEan.l Fù. AÀ Rq.ù

.d,itè; Di, !f,,qa,! d4; d4 ,r!0.dcMqs )

",l Àdr 6 h dr., .r Gt;,/r (N. dc G. Ddi6)
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A Dnitu '.1a! Fil ú * w cîqqt ,tú. ^\ù ll. Bt\l
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clc.r nrù]ilr , ?iri( i'Ìomfr tr.r (4/ù(w. c ,L)9

{ia6a'v.i!ùd,o,;ù/rr41H GnF{úddhq5)

rr. roii 4sù / (w. ! ED.ql

rú4 or rrfrqr/ (. si{a, r.I. HoìDFrd ed A. R. Hlru

r]. a \L ,J Bq, fr{e lJ rÀn h 'tu xL{f ,/ r tn"Úifà (Nirtr r! G. Do$ ed

Jè da I ù aútur Ò,iùòt iùtl

lùúa| lEtrltiù AÍkúhlr

Jaùút ll \ú, ù,M e nr:

aL îd,, /h !/tu r "r.ú., (N. d! c. D{i6)

,&. v(rrr.|P rj4(c !!rc)

^,à.. Lù,ù . r\ È4út ,l rltbke, !. p. q4 (J. v. v!dù)

L1ttq w!ùtE r *a rer\F.;\,a)
&rui, îù, rr, /t6r r (r ù.rìrl

&rio!4!rdlrniJ'1d'E#r;,trr4ri0 r.HaBt

"r. rd îù, L u/ M., (A. M. rL.Lúú)

rk ru b, t MÍNeqqtI, tùùùú' d/ /í.rrr (Ni' dc c. DoEs dr N. !r! G.

d| ùdúÈ {Ì}4ùù (!. Ds'D

r,. roÍr I o loL rrrÈr,'i d ndltl (,r È wirqL)

Di ìrdiJrÀ,i rù ,fi rsrn (G. Mó1r6)



MiúL .f r6'èùbt hnîa ù tk D{ú' ,t Elwl. ù'\'n h ù .*!, L' ùn ,
4.,ù(iqi). PP. úr -, (1. Nóliùl

NhthlP!' ì6 ki!ú LlhB F t!ù'

hrth ,th iÍdQltrqt M,r M !111, \,, fùr

t. eùtt Dp4li c.rtt k,.l N@Fr,Dr (G. a R.ùù 4ir A. c. Ànc)

ri. roÙr o/ùr/' d ?k,!J (N. de c Dúi,

r/i. îr'ìqrÀitrd+{ îrrLtJ(N a!.r Diru)

D4 c',rd*4r r.J (!r !J n/ú' 16 / (L lqchddÌ)

D6 .'1ú4t'dr e' Kù3' \Éq' 4. lL. Bodtàù

rù ùoathÌ I ù. rw\ t ùtd (c. ^ \|u;6,)

ttk, Flù4\$r ù" à6ty!1,,tù, ctt

^..út u ùù,i:it nù Ìúrt Lù r ú. ofi rúrrr' (H s cosr o)
"(Itur \achqt { ùt!,/ ùt BÒB

Nd. ù, ù. r,ù3,!,t Mdth\y tcw{ fr r!, ! (H. A. osHF)

P,!,!dú, MdùúL qt t\ tt' A'.rù E r'nu 4 6,r&r'{ (a. h{6)

ùú,iry4ù, &fîtt t8ilthtn rtQllll

ri v8ú 'thqrkq ln ^tùrp d sqfa, {N. dc c. D4$ r F Lr Gffú)

"t rd,rir'Àr ld îrrbJ(N &., Ddi6)

FFtn t rnw \ tt l1: t td ytùrù* ú à

rr. ?0r cr.rf f f d rrr4 (N. d. c. D é)

Dr tuti.'j tt"ù \kùrt ù èrx,, útkr', ,e, r&rù1l .tb,)

Revt u ù, rùút Leda tElt' ttuB oJ au;c Dqi) iez cdno @'s5 dhc!
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ChtrpÈr I

ADHI,SIVES

Tlì. ÈN ]nl rdl!\is cÙploycd, or po$i6lr u,lPlor!Ì, s(,iotiguutials
ù oriút rsrpq aEus(d il npLihdiùl ùnl$ ro1 ù sk. of lorvcNrc, \c(
nbuùin{{Ln.or.eeJ. b(ne\ 44. ghE, suo srpaÌlr (platr{ ofrr s), DÍroD,
ci. rL, 'old{ dd înch, \únL Dry no{ b..onsiLlùld

,{lhùuus ùf uirúd DnrogùFs bodir oa coùplù .oopo\nio', conbi ìiìg
iJfLr ù înill popùriotr, thr oldtr hodì ú ,nrls ùd iì pì!*, ù\c onll
illiNnnì, hù\qq, dur rcql bc .o,úl.rrd hùc b.i,ìg cgg 3]budn, or wlitc of
ee Tlìi, hr of.ù h(! ruggctd 6 rhc adhòirc tLî rva! orploycd loÌ thc sn.icDt
Egvpún p!ì!i rhs spùúdl fic 'lìr ht lor ìd lroof oa dr sc of cgs alhulnr
Òn d,c T*,larh Dytrr.v t Dr pai,r,trss r kio.r thc c\idolc lt givd qr rhî
r]l prùr {r' uÈftÈtrJ 6dh 6} LÒr dJ b,v .oli $atr i ìd rlso \.np: rhÌ vhln
lrcrJ it.hrfrd rd glv! offDDori: thl n sa irrhblc in d,lúe liyJrodnorc
rid, bù relublc in rhc rrcls !ciJ, !r nìc (!Lh ùf {l!cl hc $r 'TL$ an dc nt'c
do& rhr ]t ir JbuEcn. ft ùùro. bc g.lni,! o! r,v sires suD.' Hc rlto e)a tlnt
'^ 

rùolnf coùlnLo!. 5oDÒvhn glo!,\. of lhc !ùh.c of dr soDc iúuud othù
pritrtirgs v6 fùud ro hc qú.d l,f x dusùg ofrLn ilbuno o{! q6c6 nos
JctunÌ oa.olo.1. vLiL L. ruqar5 uut havc h(D dorc b 6ll !p rhc Nrs of thc
".* H" ".-,h" th-" a;;",o 6: ro dorr! ltÌ dú rrl L+."1'* *hid, I
lìa\( cvnhdÌ lìry:,ìs ù. ilorc dúrut6 had cgs 316uEo fo! i ndnnì rìd
ùn.ft 5 aloD súcÈu'5 riÙ( ro dn ofrlÌ Roùùs. . . ' sp!údl.l$ rcpons
css l6uEù frem ldnc of ù Eigh&.rL Dwa5i). prirtirs! î ll Auurù '

Lru.c obàucd 1 pcitìlc (&tio! fo! 6ùh lnoscn îù rLlfhu qhoì Grins
lhc adrsivc !îd ro fèrto arldù ngyptrn sold l.f b plaÌq (gc!o), ud, ùùÈ
lirc, .ondrded dùr rhe adh$na ùì

Rndric also rîcd rhc adlìFiyc rùÌ lor nxnìg gold l.J on pla"ù (sosÒ) r
foùd rl {bdì .xrùoed sp(ùosoph11} rhoc re qldoc Òf ù. presùE oa
phclhoa1 ihnh hc $sssrcd ?$!ihlt ùiglr i nrr egg iìbu]u {

whJc in no '!ir nùì\!E dút csg rlbuoi'ì 'n1r havc bctr cÙploÌcd sonrtùt!
D rrcEÍ rsrpr s o idi6irc. I rvould poiDr olr Ìhr, nrLoúgh ù s lìa\ bcú ìovn

tF c J spud![ /a Joo,!sG8en, !r 4!!
!È . J \rd,;d t{4, !Ì()&t, ! -3.

( ! q r  r , P P  , r  6 : / ù r P , L E t r r t , P  ! !





fourdi!rL!bÙhùf Tùùrìlùtr,ùù.rrìdnùasil$pEî on$!@lJlbrtrlid,
ftoùòcrm. bmb,'rficÌa$ of{hìch rv{cEisnrgin s! ù*n, bo, ror friDs
r lc6r t6!d alahèrr yrs ro drn p.dshlsr od r thc brk oa *.�o uGci,' tuìi
fdrt\ f erhsiv.. sfrrll lound Lc6\ax cÙploycJ trr lórcDing rì rrre rhc
flir rci\ oao rjshrsrrL Drnarr li.l ld dd winlo.k cN6 r.\rmplc ofir\ c
{nh liEÒiotrc pd] ù i,ì.Lc Middlc (irsdom ao! aDlltins oD ! E:oi hrìdlc.r
AìodE sc oa b<nr2\ lr îor (ùliDg ùJ pLring N1es. NLich rviìl Lc dcl[ibcd

on ù ha! ' ofòc *lDNì lrftìns roirB Òf.qrin spdn.ns ofrrioi Esvptiu
bNsrÀ, Mc { I Le nqgúì.J òrr diÉ(or,luJni.i oavaì \rc( cnplqtn aor
spc.in. !ùrpo{,, ri thî D pnrnul{ tht scd r aD adhohc úd ÌIndr vs plF
l,rp5 rdultErd {ii\ a rcirqn 6riie. TiìÀ nry hx. b<D cnhs a rcsdrblc
16ì! or póFùlii tn€ntiomllv ru\.d sìn\ thc ù&\, rhough ft n ?l5Ò pdnbì. thÌ
d3rks rrx6 (ooaiDing prcpolis è ! nrwl ;npùiry Nù. ndib$tlr îlcdcJ

I. doa mr *or to hÀrc tcú rLc .sron ro pL.c beivix i', .oùù tnd no (orÌ
of thc cldils ofn an & r:an, ùù t El ÀonD r picc of ba5rÀ\ vè aoúd u

T[c sr of .ùr r ùork $nh n,n d'i.d br.ks rviì] L! dcnr rvih D .onEx'or

TLìi DrsnÌ n Òre of rhc àrli.$, b6t ktro$, Nd uDr rlù6lc of eJhlsivd,
L ,  '  - , 1  I  "  s -  "  n J p o - s  q r s

f L  "  6 0  . .  " ,  "  ,  ì . 1 . ' o ,
rlì. liqúJ Ly Àapùn.iotr rd rhoì pouDg ù i,ro urculds, i! llìi!ì! {lì coìd. ìr

Gluc Na! úcJ i! r'dÒr EgyI ror DÈDy diÉtroî pupori laÙcly, {.) to tuÈtr
sood toscùt oìd b iì\ c6ony u(l ilory irli,\ i! Fì& ì (r) aor Dilrg {ìi\ whniDg
b nalr 6úlì pÌNd r!Ì '{opri,,g'i 

t) !'oLiùlr b fÀto @r$ \\ovo l;ndì trbr.
ro xrod d o dM! rìd ú aaror sold foil ù pldqi (/l FoLiLly r a î?us
nur.ial fo! iorc ed plitrq \Eric búoic friúúg I rì,r (!) ps'ibì,\ - - "aLAiv.
lor figùnù. TLN h,io$ ur5 Dty

\  . . r "  J "  / r ;  i  4 . d  s  o  , , . . , .
tìùr Pldbiblr ror { n idlìdivc aor Nood, 5úc i,ì tlc rioufth Dùdtv bDb of
Ercph(c rhc \rcod rvÀ fóro(d rogdLs hy núÍ of io$. rìd too! joìab
.ú.1 dì@ loùaim Lo(ùJ Nith rriD ofLid.,! rhi.h $gs6. lhat glu. ùr Dù

: f . J s N d ' ì w M r t . i n ! , 7 .

v s v i  .  " , , !

! G ^. r.!tri,or,,ir.. xrv lrrr). sùprtDoù: ':i (,ea), pp r!s: rxE ire4),
N |lroi xu GeI), ù, f r,r d n$ s,riry ti. cr, \'@ldi !
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fl{&r,loùofrLih rvill bc da1! vnh io coEcrio! rnh hund g n.Èii.ls.,
Fo! whîcvq p{lpDc grps'n n o^ployùL it Nst 6nt bc .ilcùcd, a n ii orlÌ

' . . q  1 ,  9 '  , ' ' "  d l  r . p . o t r n '

1lr {s oamùoD a5 $ dhsnrv bc dsoiLcd ì! cou!Àion *nù tu Nkúe

ADorh{ ùn|olhur adi6ilc onplorcd i! ucicrr ng/t| wr rsiq rhc sc or
\Ài.h los 6{L ro rhc nolnhi! p{iÒJ, \rhùì t Ir flrploycd b iì\ i! pla.c tlìr
3N cùh oax sicklc,! toD Nhi.lì tior. onEd5 ir rE il rcsuh ùs. Thùs r irrcw-
ndrcd jrr arem rhc Fid DlDsry ronb Òf Il.nrLi Nr ril.d xith r uìirturc oi
rcin i q!ùz n ìr t (Dcnt of rsù $d porvdocdliEnorc ln foún,l rbch.d
b $me dior& P3qDg 6locl5 and 3l5o ro $nc rsrlc ú nìirJ Dyhty dat IioE
S&ì$Ei5 r lnixùlc of r*lL ùJ Liok r drliÀÈ! 0rùh .o{r lasDrù rnJ nnc
dus) ÌÀ usl s o r,lLsivc on a r Éd Drnasi,\ $@plryú tonì S:qqrn: Ù rlin
n2! urd fo! r.unrs ìn pÌrcc rhl ftkl bÒl[ ùf dr groe su.ophlgs ofRtrcè
(Fondr DNrn I I . irtu oa rsiD ùa pq qrd liEorÒnc astrùld on ù!
hodlc ofr Middlc (irsdoÙ E:o!.3 and inlnÌcnùlly i. 'ùy h. ÌnÒróEd rhr Gin
ii rhc pur+il iagtuùdt oa rtrry oa rhe <!ut coplqcd î rhc ptst diy to
hseù or rlú L$dG\ oa kÌivs uJ fo!È Thl & ofrùhr rÌ rdhsivc ]r rdl

rlond .o repin ,hc brokoì 1id oarhc 5{@phrsslo o! dÈ ieLrtd edge or thc sold
@llu, yhc( app{cnd} n }r scd b lúc or òe l,d rì,1 50 b uulc a iishl joht;
ro lLr. d! dù lil, ofihbr&. rd linarcuc !6$iI b fi u il.Ùsìd vrc ro,t
rod:,rro cDcrr io plrc 5pou. ofro@ùlllìl tuùr.lLLniotr vars ! ."i h ti-
i,Ìla) of iqrc, gli,r Íìd [údre i'to rhli îtus'1 o(Eiorruy lhc (in {r LB.d
iloDc, brr Do,. gcocllr ir NÀ ni\cd r irh povJdrÌ li'nd'om. À simù{ unfrrc
rv6 3l5o cnplqîd li{ itr oú1dt rfú 6 ùc aln)rt! anopn 60r of HoioìùÙ
(Niìùe,rù DnIt)ì Do{ io .\c cailo MscuÙ ! Rsi!ìvd xlsù &d or a r}orty-
'\rh D) D6ir ncoplasus fren srqlri ro i'ùot ù lid jst bdoE it rtilcd itrb

FdrLon,r lnJ r wr ltrtrr bff\oì rhc 1Ld ard rhc bp ofrhc Loi ofr .o{itr lhich
i.$mu.d, bù pnri.ulc oalhi.h!o\ ùoúÌ L. r{|d.r"

whctr !Òin, or a Eii,, ìnù.. !a onpì.rlcd nr ú.icDt Is,\Pr ro n\ i,hy ir

,. ù Èiù.J F .túihdi,rdl P Ld!.. s,e rr-,, I I r, ÀsFd brN.
, !ùii.!drr ir I P Lùd úd úr$ù rî ù!

r i 4 , , r r  P  . ( q F !  ù  i





Iho $sssr rhî a slls]l dege ofrùìe1on EigLr [a!c h(r o]ràined by rh. sotu
.ioD, on ù dJnN! ofvar!,ofr6c cal.nc pcrú,  diù s'br$qt rÈqiallia-
riotr on d!y!!g, o! lir 'Lydnuli.king 

, by vhich n Drut Àc acblc slciùlon of a
n  .  , L  o "  ,  ù ò  o  , .  t , , \  , . ù r P L .  o t o . ,
b  ; , s  f . l n r  .  o  ì . . " , 1  ,  o  o c o , t . F . o  r  o . r . . , , . - l - p J t s  .

+plì!d nur irclf îoln t6c xdhs ivc, ia rh! ti) q Òf !Ìaf( n oDty L\iD ,{lttro L,eh
prúi.rly .lmoi trny !úrnal crú torall! in{r qudE, \rirt coh.r rÒ r t6r a

.  , ,  f Ò  t - d  .  , d ,  ' t . f  -  r . , s ,  o , ,
dq irìg I hdre fuc snrdins n not rrrc 5olunoi oa (h. proLt.ù, oJ, nqcovù, rhc
!ùr!ie] i rot nrdy erc{nd.

,  d  h )  K , P P . "  d  1 a  "
|  , u  o  ì .  r r , .  1  h .  d .  ,  d  \ ,  . !  t r J  n r r r " r  h

D,tft:q, jc{dìcrt freD rihn sr r 'g.oúd lnc pt6rr lrixcd Nft $n.
' g ,  1 , . . -  u  . o . . o  l " , , r  e r  o  r . . . . , t r .  ,  D ) " r

' ' !  
l in \  ' 'J '  h

limsbnc, o! iLc so roscdrq. ed grúdrg 6 : rNodì prc Lvirh I nalilagircu
rclurior,llrd(lù I Diintr. of povdGdliúroDclirh ILùd4r of liq mrù,
poslLly 6sf ùllo\r.r A brel! iL_\, ftDrùr, t$ ùfiÀc rishbcnn! qrÙty, .coutd

Ic!(fÍ.irlu ù o.+d lfùrel llaDr plodud o! ù ltitcirl .ol4ofnJ"r
d , . ó P ,  , .  Ì ,  r . o P \ : s .  ; u J 1 . t -  ] , .  .

. - r  . , . \ t 1  , r  ' .  . . ,  r "
pqcd of ar(iuD phorùrc, frc otùt iun aJpht ara a vùy lid. orgiùic nnro
goìoriÍrq (p@6r6rrrhcouinso.srG)..

u H. F MddL, rrdiE d/.r &1 ii, I n.
i! H r wiid, rib^ d/ d@ !eF?i hra!.i P. q
ùH.F widùk, rd,(/rÈ!reddift irf4,.r.6.
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A5 1 aùrh{ fctúìimry ro rhc dqqipootr oa aEicor rsr,?rio lj{r, I Lù! .rllcd
ri,:d lnrdc f rhc p({ir d.v rr Eslpr h, Nubnns ùrv Lc Joci6cd. I c\nniri
5i\reD ,l,rlùùr rp(nrcE of rhii io{:i, ftrr.lDrd f@n 4hi1 dste6 in cr;o: rÀcv

. t , , P o  " . o  , . .
or fd hzd 6<! uùd. aroùL ó{fty slourd

Nha,i d! uou of itcÒhot p4snr !ni!d arod 6., pE (Qr b 3.r fd ftnr by

"  " 1  a  P - " +  ' o u ù

. , \ o o o  . i . ,  f !  " , ,  r - , . r . . . , . , d " ,  s î  , 1  , " , . ( . . J o

r. Tlìrcqù(rE or tbc g.ouid {h.Ì rc pur ìlto . lirg. voodcn brn or
roush od krqdcJ ì'nL \ad irr I dougL, yed bcing zddcd.

I. Trìc dNsìr n ,nadc iro d!.k loryo, lÀi.ù & b*.d, rhorgL oDly tishrlr,,
50 ó troi ro ddrortucra!6 o! ro l<ill ft !.$Ì.r

1. Thc (uùúiiìs qur&r of ù Ll.tìct ir lDnhncd rvnh IaÈ! ùJ c\poîd ro
rbc in ror soft tic, afrq rvhich, lvhilc sill rbiir, n ii oshcd.

J. Thc lorva a. Lrok.n q Dd pú inb r v.$d strh Mtu a drc (ruhcd ,noùt
rntu !Ì.Jì rL. lrÍturc adDcús on :Ò{ft ofthc r$ prsù!:n rhc 6!cn,

t  -  t , ,  t  . ,  o , . t . í .  J  a , , ,  .  l É \ . o

ó Aai( tuNftùq!, rÀc ,Di\ùrc n p$ed throfih r tE; licvc, rhe $ìid mftòl
bcios p(scd \ît1 o! rh. sicy. Niù dìc ha 5

' . , J . , 6 i 6  . .  ú , t . 5  ' , ' " t  i 4 u q .

p{6 oflro$ ro ftLc hs! frcD urDr|td r.. nùt, $ kEL i ud aiKrl_\, tc
mtrúll bv rar 3nd cqÌtùc b Lc.ùtrlsrd iDb ssr h.ror trnc!Éoor cu
.L ?]I. {Nrìicrì ir ú..n; 6-,ghr "r,oú Lu d. Ji."^; p-d-"a d--e -"Ìr,,g),
11[ lsoqùù! oa NhtrtcJ gnu 4(cdr c\plufion. Tlì. $n p!!do! !41-r\
n*r. ò òe rÌùdàri," thr p-d,6 dÌ ;hon Ji""iJ" t" ,"hd, the ;$s of
lllycocd bKd - du.. .nr .\drurio! n shrptc. Grert gÌiirr .Ònà:! a 5o4r nDunr
oaohilì lLsrÀ (:(rcî od nPiùosd, \tìidì, tLoush Dor dndtv rctrrmhÌq uc
!oìv(d bv o'! of Ìlìc cozyDc oa rhc r.nr {iì!dùr) irb Jcfu^!, {!4r, è
t(rÌr r\pLì!cJ. n a{nohLtc. Ji iLJdniou, howc!ù, thùc n:ko : f6I aEout
of Àar$ iì dì. ghio, vlich prcducs Ld.or lioù lEc of thc rslh p(Hr, ùii
r ror n$fqrrrry L.i,g.ùrvqild Db dcroî, rvhrlì nddqùÒ fqEcnàriou
susn' il$ D:v tll looncd f@ur rhc 5h(1, oadr gsi! 6r ruoú oa'noulds, ùti.lì
nc Fsor or ù gdù ùÌ i! úc an and oa \Lich D v ..ÒnùiD . . dióhf D

" . J " ,  , . t  I  . d o  o o .  , t . . o .  n -' . "  i  I  J  . , . " . ,  . , . , :

1. c .rrrù. M iH,r4r xr. 4n !ù. !l ù.i rdiîd Lir, I !r sùr.rr 4:È, D: r,



rc(l irr :KlEj6ariou rù!f6o bJlr or 3 'or n!g! \ql! in lrccn urd]rq! of

6 ( . 1 J . ( u u u d . D i \ \ Ì } n l , r r q . ! t r r i o l J . ù Ì r . f . . . t ù ù t r .  s . o ì ù r . ì \  d n r (
. J

hrcrirLnJr lnùg i,, r 3r:, nù 5 rrÍ u !dr,q lNlLn) r,.r:i .ur r !nu'
îroDsl! Lìnd N ll.r lni. rYlE
r lcpr ao! !v{r1haE ow i5lor\ nrr, itìq rlulh D& -î,q rrìicJ rll
ù. Di\,r l.f. nrL N. nLgì,tr ù n
.\oo:r rnu.d or(l LillDs ùù.1,[cra]f o!p{ridscdur hr{is(.6ú oorioD\
! ldL{ qùln\ ùLrú 1,Ì iQjùD

!  r u n  i r  Ò l ! r ! r  \ { Ì r k n i u \  l i f n r n r r ú , . ] l t i ,  c i n . x  r l l . l ì (
( n î ,  4 h , g 4 e l l i ! ù f  u p f s E g r p r r h ù c \ o c n D p 5 i n n E l L c o l r o r i i \ . p r
c\!lstrîl, Lf \ù6roi rvinJ, n iJl ùù! rÒJil

of rh p(pnîFD oi ioFì i,r 1bl'nn ,

À luiln b{r allcd iÌdis, ir 6r$r(l i,r ù nnh,i ' lihqlr{ r Àrtr @p i!
tu(rn .. (rìe.ìrso r Nrnn ù.i.'

Tl,i Nrlin3 oI5!!! l lurl" Jrs l\l ùi 'd\ ù,ly r r,l. ùl rclaùs ùap.

on;ùs.i'n a Lcycrr"c !or(l a5 r.onrnud oÉ ùdrlrú!:lr! sajA. rcftn.c
t J q ! '  ù  ! r  i !  a r ù i , ' l r T L n J  D r r n y . ' " , t r h c  x r D . l n o r l o g ! . r l  o l d ù  r c
ioD dr Fi.0rh rr,!ùe, rahor 6s i. uncd a ù r!(ùryoli{ios.ri r!Ì io rlì!
P,\EÙiJ TN!.ir srlsll .lJfqú lùJ! .f L( ù. lnrcc
ù i r L | N N y K i ] . e . Ì ù Ù . d r u g h d T .

"  ; .

. l  L  ù ú d r i ú .  r , r  i r ,  \ 1 ; r .  r ! e  a j . , l. r  ! i ! ! !  r n l r  "  r r i  i , / !  s ù , r  t r k  r î ,  ! , l i r , t ,  n i  G : ú ,  r x
, J  f ( r i | r r r .  ' r ,  1 1 1 4 . i i . . ù r . r , n  i  . r r  i ) r  r ; r  J  A r n t r ,  s r i , \ i r ! ,

" .  i  ! - w  s h , \ r n  f ' l D r ) . P P  l



At x:ll ò lEving h<D madc ir thc coùrq. liei \r ;$ nùFùnd, rlìoùslì
p@LrLìr o' r b r !ìrll .itrrú ùJ Ì e loÙprnrivcl,\ 1ar pùbd, rhc on|ca{
ùtro ù rLl rlú .s 6c aou,d rr.ie or Nùy liil\q,1úr Jr, rytìc( 5c{ f@!r (cdi

!s,\pún 6N \ Jcf.ihcd hv rvùrt onì,. dr!ùl r\!rs\ i daù HooJús a)5 r
rhr drc EgypÌnn! iDc 1 dn![ nudc of Lrl.r': DFJou úai ! thr .lìq ìhlc !
dli oabrlcy . ror lnell ùl sÍcúrs! qf nîc nú lNch ilacnor ro {ú':
sriìo $y!, dff rdcr 6q i: a pcprîiotr f(dnr.o ù. rg! Nor. tÌ i5.qn,non
rnorsluìrùihj. Ltr( dt rro!Ìcof p!!p{inqndfriEin!eL'$drlîirNroD.
ù f  , ] t  p o t r d p J  t c y o ] g c  o a A l . v  r n : ' d , s n ù r \ r ù { l ! Ò * r s , d l r r h c
ErhFfnr ùr!. ! Jliù hoù aoÙ lril lcr ard lrem brh,lr rliry r{' dùt rl
ùbrari,rg bcvcegc q\ Nid. iì tÈrll! tÒD .or; Àdua!ù îrct rhr rhc
Ig1$ii,n. Il,o (qJJ nd aFo x$c, scd oì Dro\ieli,q dri,k m!1. Qonì li{Ìcr.

'  , ^ ' g .  d b
Th! Lrqqrg of L<! r d.pnhd otr r nn,Ls of roDL Nil]L. for \!npt!, ù a

Iirih Dymrv roDl ftoiì ntq@, '!x i! rc LciJor Mùcum:! ir oFùr Firdl
dì DnúyLo!ìh Ì Dor d c.--.,, ",.

MiddhKiìÈJorìÌo!,h ir Mù.r jnrMidalc(ògdoì roDbr ùl r)EjÈLrùtrtì
lì.Ì[ù nc@poln. in olh aî L4!d-uùri!ìg

o,l l ircrirg l,l jos 6!o!i!rd. thc ao!n( borÈ i freri ftr nv bsîrÀ dìc
laas.tr ÀDoìg rh. pioùiA,Ììoìrì {c rL uÈ[i]ìg rn(l 6aki,ìr: oa rhc LnLl dr

' .  f t  ,  \
' r . 6 . " ,  6  0 d  r d r  ' . .  - ! ,

noùJcn uodlLloMJ î Dor d ùrrrinro$ ù. ùpdriùN ofco.ì Ldng goud:
doEL h? rs kùc.nlclli rlt !nnn_ 6ciry!udc: r]I sÌù of L.ùÈ tuDùr.d drlr
úonLcd 6q L.ùrg pomd ino jis,' sidJ{ no(l(L of a6o!r rcnùc&trG
d$. LLnr Lr c{nns.,r eJ 6\ !csrd,! {ì,o ir$ ÈLrùhc x rú iq ofhJ,\j
iì€l t*ù!6 cogagca ù, ktrqJiìq rlìu ÌÌhnì 1nJ rniriDs n rhragh r ne rb r
vcfr llìc siglj6lmc ofrhsc fcoù oa Dodca ì$ LNì Ji!ù !s Ly tqrlhùdr !

. . . 1 . , " o o

,.l.ki | ! PL xr v.

! t  cJdùq edd.Ì! , i ,0i . .r  r  7ó
I I  H. ! .ùn!dlI).  sdrr 5!( i  m r r i  r  I

xx\Yf,!r. D ii nr r {$i ddl
Ghúdr,zrs,x!r$(Ì!r) ùi ù4l H nMq,
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cololclla vhoerl rhc rgl"ris5 nudc rhc Netnh 6.e oarhú p.tK.n
ber oo{ Frrlbr. 6v xdJhg ú n punglnr \pnas anJ hp,nj. A(oldins b ,{rDld,
ÀNcyo,: '1hi5 prqsc. !ùs bc i,rdprcÈd diFs.nlv. wl* h. nrctr.! ú ny
n dn pú€cnÌ ù 5nù hfan6 rvsc ar! {irh rhc 6G olÌcl!úiu,n, $cL r
lupùc, s s b ÌDNhe d,c olovD.nq vhtrh wr r ùRroù likc*& h vosqc \irfi
rLt RÒru! Ìlìo puùoh of !u.h $6roc a5 appfnú ' wiù\ rsltd ro dr u. of
ilr Drodakc 6ú. bo.lì ctuhn! rd Ddvsùn, lìarc !lb\n ù:r thc ocicnr

to nrrì Dudr*q Lù betr Dninndxen xnJ
n ù Dim o. i rìirhl hrobibl,r 3 spdú Òf Ed EL!c) and lor of a plor I rhc

sht to h3v. ber urd wù. aoùDn oD i day of
fúrory Òllqhg! €Lvctuh DrEg) eoDpaDrirs 5oùc Lcrd,hich Dry h3v.

,  o t o o . o r l r  r , . , . . ,  h . .  . . . . ) ,  -
plobahlc. rn ,nodcr Nu6ie ,oEr lcirls 6Àvoú5 Dù Lirb$ r o,proyld, rho{sìr
òc Ahy$i)nn ù Bmis mn xdJcJ D dùtr roEr rhc powJc(d 6nd lcals ofa
c.ai! f< allcd llJ u Mofd rh,Dks dúr $,nfrims d r.N r ìi.ldd trìùt. tom
.trsh.d dtrc nas rJJ&l rÒ rhc Lq,rand rLn i5.oDlìIEcd 6r rhc M,Adc (iDgdon
p1p}or iledl ùstórcd,! rd bI r rc.r D. lonb oa.lt MddlÈ f,ingdoE !
vltft ! Íhsan!( m?Jc GoÙ d:d n cvidúdv 6cins Jdcd to I rp(iil rrpc orber.r
Hor.v{, $d rddúior risì,r w.ll hxvr h*r n ., nÒr b FrlfuEc rk bq, À

r. iD ùc 5uc ùrùrr r I spdrì sigÍ (sL{N.)
jr .dd.d sooùnB by îìoJ.n rodnh hrc*si b rhc tTnllicd rof, thc opcBrioD

Nrtrúilly mk of tu úcidr bcq hs (maincd b rhc prîn da_r ùd r6sclo(
n hs !ù baa pùiL1c ro.\ND. r. ùu. dricd 8idùd floù bcd]rs,I!rid
allo dìc JlcJ anJ clLlufcd spi! Jr! ùahirs 1l(,c Drùfòn ù vre, h,t
llo drcolf.J. A Dùúd of spdúds oI ù fÒnd, 6,gins i! Jfc Gon rhc
prcd,\6rn pùiod ú rhc rjshrlnù\ Dy6q,, hv. bùr c\Nr.d Ly Dr. I. Gl s,
ofn.di).! $ho foùìJ îtìlE rÒ.o!!nr offn L sEiDr ÉoÙ Àc cor ùcd (vhi(h

r krour r rDrù, drc onlr Nhùì gro*n n
Eg'|Ì!ùriÌr lftc Jarc): yarcdl!; lrould5 ; 6eùn od 'nal1 ploporious ol v{iou

, r. È. ̂ ddr, o,ier d/ ùhry t.er d r Elfur{ P e
l H c ù L ' x Ù ( i ! 1 , ' { ! ] 1 , ! l l ' 4 ) , P P I {
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!r J Fdsj (s,ik i ìúiú î.rerrt, ú | .\:i ún\ 4 î{ùr\\r ', rr z6t)
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dùdqL aùDpot $túbù.é foÙ thc inL ùìd $di a , if bL.L sBls rtc
$c11. rllo (o6iàùiLle .o loulils lDltd a'oin lhc \Lì!s

Thc @loú of qDc ded.Ìr uNr rhc coloú! of dt gnP6 ud vturhd or ror
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fùn.ùiì@, rf,olgh ifnre sLins c not Enored ! Ed winc n obùird

b '  -  o l o f _ o  '  s , F e ' o  .
h . . i . o .  . u s  t r . . , . D o r J  s ù '  ' v . d e  p o i  t u s  Ò - ù l  o ì o u _ "
cros lholn or $velil bÙ6 {alls of the Ncw rarigdonì rt Thcbs m dul-
, , l  o e ! ' r .  o  r o l  u o s L _  o , - r  ' n r  h o . r ' 1 ' ' l  ' l
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, d " ' | - l '  - . , P - r . . r " f  i . o h K  c J " -  o  d r  " ' F ' .
4cr,Ì"d, -d dr rn,e ,"ur h"'. h*n rc,t. Ar El Bdh.I in n\e xndr dFÀit
'  - q . p . . e  - a , J . " t . r '  g ' . ' b .  o '  I n d  ^ l ù  r r ' l o r
M  a t a r , n . .  - " . " M "  " 1  q ' - r D  i , 4 ,  d ' l  . , o r o f ! h , v ' c t r
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r -  , .  1 .  J l d . Í L t l É  u ' s ' 1  o \ a " J q  " n d 6 n l
rfts of thc fclÙDhdor) br Àc elcohol forned whor rhc p@podor trtr( rboùt
r+ pq <!iro 3ùholgh tÈ( Eat si]l be ldrcnútlc Ngr prckn! oìi, iarfc gcpo
nrd re rjch i! $su, dt lDtùu 1621 6GPs lùDúùrio! rc@ifl, inprtng

h úcidú leypr, o! r.oot oaÀe dow odhod olP6lnrg adoPtld rd rhc high
h,rdr"- t"i;.l ìh. .'d "frL" rturi, xrren rhc vi!àgc iùs hrlr u"or p!e,
rh. ?---bÌion -o,la "lD-Ì trhùìy 6rc .ottfurcd beaorc au L\c junc x^
citured. bú ir (cúEd prEipilLy ir tI.lî$ejrB to {hìcÀ rbjún. n shosr
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oi ;"i -p-1. thr Ò'"d'p"d th. rvhol. of thc Eourh r n6koathcir'i!rLc
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Nrur. of ùù,e foNd hy c{ri 1n rLr bDb of Turo*iurdD,, o! r1t) ruch
y{ianr of r1r ùrhod À i\e Io.J lordrior ùd dr inpord.c Òfdt }.ì!c JÈ
m .,i. vnr]ls $oppùcd and hlcd rc !cP(f rhd in a Duúr of bDìLs, lor
!:gr?ìc,ìnoE.fdrcTNdtdìDrìrqrìnùriHf r ud in two ofrLc xishtr.trdr
Drr*r r'rLcbd, nurdr i! rh* ofNaLh od ì! rbar of N.lft\orcp.! :fh. dd4
ofrh. jr( À sootr Í posibl. Ia' ds!ùnì, s:n.c if ilc viDc had 6<! ftrr cxposl to
rL( r;. dúh{ kiDd ofrqN!àrio! (rrrc edù GDdìhtior) os.d by 3 @inÌrc
org !! (Mri,lùir, í.d'), {r* p!ùcDr in ihc ù, r,ould fiarc rl!! p1À<, xhi.h
Iodd 1!lc coNùrd rhc atcotrol ìlto {sric ùa !,d dr {i'è reÒrÌi tbvc b(orr
viù.gr. Tl*jm, hoN.vù, rdc nor rlÌ sdcd Ls!úiQllr { .hi $ce, !M. in
$ù ioîarcs nolv as,lorfLo! \r rLll goi,g où, r vù.L ùr a sDJl totc rvr
.llitLJ dì. tuck of.trje., o! rudc i! rLc roppci r rhoD iiì soDe of rtror GoD
.lÌ \Ioúr$v of Epìph iu | ì ù rhos! lrom ù. ronb ófTuùl}Ianú! i I ìnd io x
lnsc lqÙhq of lÒùl wec of cE(o,roluD JaE aroù M.don,6 n ontJ ro fle
vlde i \ay oa snr for rlt Òrbotr Jiùxmc bdns gicr on h erÀ, -"e-!, u',
yhco thc foEcoÈrìoD 15 îùnhcd, drn holl {6 sndins ì6tpcd wnh 1{4
ofs rv'. d so'rnnù .lofd $nù d.), úJ sclcd.r Ar thc Monéely of Eprdh
iEo!1,\h3larhcjaó had 6eÌ povidldrvùh dìi lnxl vdn ! Dof6dc$ o(Àiona|v

J o  r  d  " o ,  I

wnL d( .f rtìor tùn tu bEh of Ìadliuù!. rahq. rìe D.ck rans rÒ ÈaE
betr rupnùcd rod thc .0!È16 ro lNc no\yùl Jo*n dìc oú5idc of thc jar.

rn loioÀs yD. jasi wùe r .rcd io-
lÙNrbk hy h.trg raed nrld. Nnlì r dlD .o*irs ùfrriD, sLich n a1Na1s blrk,
rh. cotoù p!o6a6ly 6cirs duc b rha .huiiìs of i Dor Ltl.l df hv rLc lìat
,  . .  J ,  .  . , .v  d  , r - ,  ,  " -  .  , ;  . - ,
Jù '{ dcpùn oa 5iÙi1ar 6Lck qi ù roDd oa&D ir th. 4cx of tu j4 drî havc
hcci ùqd n $ u!us.! wuc.j6 6la.[úcd inid. ysc ]rncov(d * rhc
MoDaror ofrpiph i$ r Thdn tr 1v ock, *lb in dckibing rh.D ar,, [*c
r]! G(L \nrtiù tu il l idc xs coîcd ridr s rrlrk (,Nù fndì. . . 'r Thn
pcne $n krcrar allo h rhe rloùi,x, !trrt Plhr ! !!.|!o ro ÌLcpìrlh(ic b]!k
!!cd E5i!) . . . tor prcp{iDg lr$cts fo! îúi,ìs $iir . . .' \vrh rtùdù rÒ rLc winc
lxr aoD .lt roDb of ltrrrìLlìmi\ c{ù iaù r rL2r 'h al1 preúbJ,r Àe i'È
c!io! or drcls yÀ sracd orq Nnìr r ùin .of oa rclDùs idúnr b .ountraf
dr ForÒ$ frh or.hq porq! i rLc brohco lpccirrns 5hor I dLriDd bh.k .o.rtìg

i.d nyùr4-nvo \yinc jè o! p{rs of r i,r ji$

.\ ù. Ddi! \ id, I F, rL xrv: r-Ltrr!4, pr x(E
q 4Frit,1 \,r 1r.
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Èq! 'lN rùnh.' oÉ nh n'crq rqc h!o[o. o iarhN Lcing Dalh bloloì,
dnn u*iDg rh( cvn@rior i hùly ù'y ùrtr 't hc qtiJcs .f dù lxa vrt .ùl
5iJùablr io.ùlou. son. Lcire ori t q(@rlì Èty,3oN. o)tj '.ì\(dod rDc

|rtLy or.o1où inJ pnrly rhc odd. Thc ò5ids of thc j?E ùc llidlr l{1È(1,
d D u s h q l o s i o r l l \  n  L N r h i E d d n h r i t r r , 5 ú D n ù j n i d ù i , r l n . o y L l i c k o )
ioq!f'|! rrù. oad o! rhc ca(
.o;ti!troú 6la![ !Òrius ùf r]v $r, rhoagh u !!rc qls údc rrc lih.L l|o5 oJ
${ll1,11.[ rr.]n rhî lool vq l,[c nDgùr Èrolvdn (sLnh rhc,\ prcbablt n4
bù ù ùùr ar! riìoc n nolîìy li l(koùg r il l.r11r (dss oftlf LioL.,!ún.s
r2!\ io lolÒù ftoD x dnb vnh a nighr (lJLù ùr.o lLgì,Èrcd. Dortlcdi!ùùy
i,D..ù( rurh uuun{ablc NL:rc ù
srbonîc ta!6qft. !f lL i0 Th( .À!Dt 6c úy Jo,út. ùù.4ù., dúr ù di,\
sd tu rl!s! ú \r.rLaEùnlic .ìruiùl ùl.un nnDDr), rhilh cvLitu
borh dr gcllDh src\ r ']I rd !oLoù5, Àc fo@o l,org *lc. dì! l lùvf
6$,ifùislrì,ùedoìd tlÉ Lrt! NLqu ù l(tlìr beD h$DtE.3 N" -r4."-
of!ry n'p.otld 5c for,J, úhù in d. o! ou6ldc ùn$, ar.l n ùr,t lt *nm.,l.
tlud;rc, dùr rlìN $.? {filjcoÌl} vrdiglt lor drc fq)or Rla(d lithoù
orlù ,lip of rcD .ornrs.1 Tl'î ,ln L Nr. rt i l\olúclr nnpsmahÌc scqs Io hr
prevcA 6,\ dE hd,U. .LoÉ oarhc jr5 tlxr n( ( úúkù ùl ril iroffcrd !ìd

LNzír55r1!r r rsyftnu', Lcaoc pqìnDs dìc Iikrnù ùii:. gordly
'!a!!J ,|Ù Lùtùù5 r'nh $io or 6,n ùù n$ rr dorc iD o.do to pcrrc rhc
*nr Ir \n i1$ rhoashr ,ù hfror.
h6L(DfqnllfÒ!drs.oaLnuncDL!\qtrr.lir,rorùrihNc ofainbdo{rh.
c(.GnoDJ p(FJ, vlur tu 'rl,ol. .f rh,Ì Dîd. ol nr Jar, nd ùqd) r1ì!
Loftqn, \n !oî{Ì \úh 6i,, \lrth \\ó dorc b !*. ùrjrr irpùDaLlc {d
rc, o F!úd!i dr \\i,x (lvcpr Ilur NirDúN). lu b urpoK r\ ldNr

L, a M,,ldl. Éi,ìqJq(.oùl Ì Mù vu. oaan@ núo, !!ir oaMr.dn o,l
ÍiE oa syur {. n.rFrcd r i i! ihc l1slìtotl Dybty rvinc xr bciDs obdiucd
frÒù th!.NùD oìd l$ur nllúì ' fnN dr oan ofxiruFi rr siLu.loù
À5ia (,{!El, DjilLL r rdmu): ! i,ìtht rvotr," srotrdrdrNq,q{!\thD,\D5tic5
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oùjù rsrids rron nl nùo?,, anJ scv@t diFcrcnr kóds oaw$. ft Ìntd i! rhc
N!{ Kingdon onoÙ6tì.on 3lcrd' ,r.ronat, rhÒusL rtrc cxer 5isriricrte oadtr
Ènù &d n nor ùnJ{noÒd.s

Hqodùs ro,geìt eDough srx drr hc vqc no virs iD rgvp.,r dìough tr
n nìiotr dDr úc l$?tiu pdc5r duk {ùc I !ìd trr.d ir h rLc drplc $qins !
dd rhî vit !E .orrD.J d ftdn, |cs,\,]s,6 6ú i,re h. rc.otù .h. hpoùrìoD

lhodìi.r,, ltùi) Lilc thoustr.6l r 

 

dr
\'ùctrfdrdr.oùrdyw$of fùcisroligiD

r!iùJro r d!:!Lirs ofviDc r
skrbo ftrù r0 rlùr L1hr4 ùinc, xhnh |c fis \$ nxal \nh sq y&cr sr

o1 poo!,lùr,ty, hú dù oothù Eeyfriin vft, lhc M4diq ,n1dc ù h|g. qùindry,
rn sÒùli hcatloEGE rnr f@!r 3n orn ù.hc$didn llÒcft.. uo ro rvnc
Gom dú F.rD froqrr,! rlnh Lrq hc sr'! ró p.odu(d D .LùìdIr.

Plinv, in ln oùua(Íio! of vioes rorljÈn tÒ r!ty, i!.tudc . trird ÈDet
seb.rìys, i.ùìngrpi,GqrrLlEdiFùcor!{icricsof gnpù ofdrrqyhishsr

Ùrnn grpq f!ùhrh\ 5Ò QllcJ bcasc n h3db Dùod!.cJjnó EsIPr frem
Th6o5,i dsoLL.d,'s b.iI\q ìúìirkihlc fo! ir 5w<ú$ dù Ì1\ari. q(etrici.
Plny al! Eotiorcd an rs'priaì \i,x irùr rr! fid proJúrJ Drn.ldasc.r

Arhùúdr ,lrors Hdlúrs fù iL \àrnúr rlî rhc vD. rr nN dkovocd
i,g ir* .h! rg,\prieÀ xqc lond oa \!D. ù,1

rìbLiodr,,if lìc lurdf all! drcD rvì!c6iLbù5: ù h. ú&s.r too, dft.Tlt yiN n
rs i( .oPios, ud n\c P(ulDr dir'.ft$

of rlìc viro rc,D!,\, !!irg rvirh (olour $d.ÀÈr hce)s et$!rL:r rhc vi,r
yr nìùùù j'r rh. Mr.on. rgion ù tu Dcighboulhood oa Àh\rìLltu ún rh*

Dùriotrs rvùn vinoL,! larut, rh. M{eoric
-  .  ,  .  '  . i  . . r .  ,  î  r  .  1 -  o  ,  " . . ,  ' " .  h . l  " d .

diucd4: rhc rro6rr (bdd dn .1. Mtrroíq $lrqyh3r patc, ré ù oily qLdi.y,
tìldff, {ùtrùÌi., úrlJl/ {rirsc!r): r6c rvir oa Aùyrh, 3 .ny !d 6! Gon
Alc:odru Fùpa$i,g iI orhù, fid dìc vDc of rhc Thcbaid od spfirÌty dh
Gón rhc lnr of thc copu (Ìo rhi,ì lrd a$iìiLrile, $ f,sitr J€dcJ, th* n Dy Le
gtrtD cror ro r.rd fii.N \nhoù i!ju,\'). nrn ftnc {!irù rbb xlbri dr ùc
rsr?thDs scd rroiìcd aLbrgc  d oLbig! r&h r (Edic, agruf dD ors
ìrl n,bkqldr lìqùJÈ \rnh ocecb rl. Di\i,goffiNrùuiNncno-
rioxd 6y srabor6bei,g pndúÌ {,Ìlì r r,ìhlu vinc,,{rhcneu $rsr thr'vnú {Li!h r( !rerc !{clull} rcrtrd x irh fi \yrù no mÌ ùaf had&hc i rhcy
loùor dr ho{di, !\dr .h. rÒ,nr!L, asc iriation. ùd a$ir disúioD. Thi'
pGdilc oi niìns Q rvro snh rvinc is Drìùon&t et!Ò 5) ptinr,! e.oldiug b
rllom, if dorc sFrngh, n \ui rhoughr b iÙ!!ou thc Rmtrr ofì|t winc, dìousL
of oDc vinc s rdcd hc 5hù ! .hr I I tu frcD Ì.Àotc{Ei.

! H w. Fnù!\ iJ D s P.od.bú!, c,r /:on*, E, rp. úr s
. ^ H c n d ù { ' 1 ù d ! & ! , , 0 Í o ù 6 1
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Ilììdì n aa AGrcr rcc, Òfrn found gorins in fo(î svrnPl, Joè )ida r Ìinè
rD,Ì r ù.d ror {òc ukus i, (.rih pn6 oaAh Ò rìd rhr ir n soùdin4Qìl.d
rhcrÌrlU./Iirea,(Ph{aoL:dîc P3IE).r 6 tLùc n !o Nidlla rhr r cE! srsr
n, Igypr d!1, d dì. lilù {rr md.  

 

ù. lrmr riù. n |rùù ù n{c p]lùì, ùre
n no (sotr ó rhi rhî i! va5 othùsnc rncimd'

D& {in. n ,Ìúiotred o(&oùìl} jr rhe rrflr tgyúiú €xÈ, lor exrùìlne.
ì! rhc s<ora Drla5rr,r nì rlìc sùL\ Dlut] 3 ed on No sùer oarh! Nind(uÀ
Dymrr iù ù crro Mtrktrù.It i, Jsùib.J il$ hy PÌúy, ÌlìÒ sbtd ! ù*n rr
D1ac ilFuslour il1rhc cou ri! oarhc Èr'. frri.h plobrhlrNr D.rDto D.1ùdc

P  f ' u  ' n d . r , , P ' P " d 6  . , P S "  " ,
kid oa dr. jr Nr{ r prsi'lg otr lt liqrd, \'ì,rh r$ lcfr ìo ld,ndn, Nhicl,
n did !f&ìlr aloÙ rh. {ild yc6r !(îor on rhc &r5 A,iìils L!vd3g. i dc-
drib.J \ !údlrJr ! d barg nri. !ì Nnb:! 6y hÒning lipl d*Ò rnh Mrr,

f{Llor o!i. lrs seÈ rhr ir fl$ùr Libyl
rn Dùxìdi ù Enl! 6/ fqEcDri'g Jaft.3 A dr Nir, nEh ó rhn dcFi6cd, vè,
!ìd $illni Drde iiì Egypt loDdiìc. búrifàdofLdrgdnús ìrùì!, rlt l iqùd
; dis'illcd oJ rhc (qLiry 5pnn (oraErd.

\virù rc,fc..o llt Mrar rvi,r shtcJ br?llì)-?blùrch.cn idc lgypino
úho Dotioù ofir !o 6c recd.'rrc Mle (cq;r Mrv). yhúh n ùrùqrd in
gÍddr Egypr, bàa r nNcirigùrr fnúr, vLnL ThlolLrènù, qho úI! n ìLc
rgl"rioì pluù',! d6.IiLs rvirhoú (aùriiìe ro rìy u* LNj'rg L*n Dìrdc ofit lor
virc ùlins, ahLousL lì! sbr\ thr n {ó nadc irb calc5 frig5 of Middlc
(DsdoD drk d. rpoftcd hy XqDE." Id soft frr of ù. È*, lìrcbehlt dr
Gù, \À idcoÌifEd 6r N$6or,! f@o ilc cÉ.oÌoDlr aDd{y f HNaa ú
Thi.t ìiym of d,! r. îr Nù. toud ùy Dfid * stìciÌ.h srid vhi.L rsc of tarc
dar. !!o6aLty copric,! od cdEi\ aoud rcÀ oìd tuns, prcLiblvofsi'rirr h&
drÈ, r FrÍ NlLn \'ù.1ì rc rÒ* in ù MsNÙ ofrhc RoFl loàDn crdú1

Tlì. o,lt e ne ìo pùnfgEtuft rvinc i4 Egrpr th* an 6c foud il in 1 1ae
gh n \s ktro\î ro dr Grl}l ! a ù.Jnhc.,'

An inb**i!s núl! fff EcorioeJ i! da of rhc Ncw (ireaon ! hÀ betr
id€úLfi.d bv t rc! r pom.g nfe r n , ,nÌ rù/ al! îars rLr rhc Is]'!riu5

! c. só,Òiruù. ?i. r.4! irlrh Ì, ! 4e.

' I  L !  i l r , d !  r i . ú , , N ( i  ó D P  r
.L kióe, c,n4riù4, PP 4 :ó
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rìd i! ftúù ries, pldi !Òor, rlor,* ind Cd6 n rvÀ L!o\E oEicnriy orlv nr
Àc fola oflì@c', {gr 6oD rh. 5usr nr bdtre otÒhp{erivctv tft dîc ud
rhr aion lhl hsùoot bors iill norc Kcnr

Thc {gr.rDe 6 x Ni!. ofrìr. Fr E$r rnJ sccns to lìalc L<n 66t cultivrcd
ir Iftlìa, od thc sg! toÙ n N! j
I ' l i 'ìr 's tiì., ùotrghotrly $ r ùrJi.tu,F-ú rhir sEc pùiod (nú cúturr ^...)
Àqc n a lsord or î9r or 'honc' a.oD rhc a.d slr.d $.rùd, $ ir is ftGd,
h1vùe beì ùippeÌ fsu I h ù r|t sÒErlì .oór,s od Diorùidcs G1rc nr.
crraly ^D ) 5aù ' thr Àùc tr I krd of otrù.&d' hon f, ùlld $s{, fourd
iù rd! in rndia ard AGhn Ik iD coEnrúa b Jr, od blirrl. to bc bnÌdr
Ldrv.cn rh. Ecd, ! st is . ]ft lìÌe rrù of tÈ .ii,ùì.c of $gu qnc and ihc cx-
rEdio! of algr aloÙ n, hoxc!ù, fon b Èvc b4n lDowì cr{. rvù:t
ccùùiù arlft h r|t Jft 'MrioncJ, d Ncdlìs (fourh <!tury B.c.) n quohd
bv srabo r (in" <ùurr a..6 firt (ùu,i ^ ! ) ror tlrcrbÈ ùrì.1ùr ìrJr icld
ho!g, ndìùustì duc ùc !o h!5 . . . , lt atlo s)5 rLr rLc( \?! a tr< aloù rh.

, rh. idùúr ofrhich, lìo$.ver, fifÒrt(Drh
, . , .  " J r ' i  ,  d L P o o . , o  s r
\ o r ,  . 1 b , , , , ,  .  t ,  , . r ' " . . .  , o , . o f

$ùrc of (gr (JiÌy ivrilrblr ì\(ft lúncy, iùÌ !,.1ì Éún5 s dîo and sEp6; hur

ra! i lùgù grcx! u rhc.ouùr,6d!s a.oEFnrivcl) !!dcouùodudDn.
h rhc rlìùcdrù rtrnúy Mr.o Poìo srF ! rh* ftÌnin lgvp.iir8 rkill.d nì dÈ
!ur{, irrodcd rrc ilr$iur oa u!-g!o (clriD a) in a t drìo d oa rcnÌús $gr

r< kspi,ìs Nri otr. oa rh. nnpoldr Diro! iDdsricr iD ancicDr lslpr ard
hùtr.v ii Ecniìorcd Gqeofl,\ in aidcni rcìis,r dr ùaNi rfcucs ro n du ùn
bc úrcd h.irg or dÌ old (DsdoD 3 h rhc lighroù Dymîr n ir lnd a5 l
aNrrur oilùry,, aDd a!rcls rihur f@E dìc ùDprgr n, Pil(tinc anJ sIIn
ke.DjihiFr Rddrn)ìjù dÈ NnrN,rhr)wÀiyir i ,noriorcd a\ pd of rh.
nrioîj ofrhc li,ìs: ù5sgsodrd&ld 6qrq u l lonc/ pLyd ú iElomft p{t

rorflc rril, p{r.uhlr nì ù..rìtofòcsod MD,'"rìd ù rh. Hsri p{}!us
oathcIciguolRrì{s !r L!9. quùdrir ofhoDly a( iÉludcJ i! rhc drpk do!&
nonr1llorc,\ ve el$ ruJdy*!Ìin D&li.iÌ. d r ft.qulDdr ÌnÒtioDld rh.

!ù H sr&q nL rd?r! t/r È4rr4
rú (rrddú! Lhút

ic. r. ^orù!\cr. idin!14f!,,, r{!e:n,s 1rú,
i r/r' îr è,::, À, ! (haú), ! i1; a núú,.rd,rt /.1eàltf).d, ùr!

À M rh.rdú; F j Fdr: s,dù ir r
' ! i  '  6  P r P  i u , h  r ! c , n !  M ! , ,  . N o  J  '  @ .

ù f  M o n ( / r r r , q 1 r r ! ) .  P ! .  r r :
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Tle ur oa rhn À r s{cr@i!s EarlnÌ in h*r lìxs rlody ben dncused, but
rLcE ;s ]ndc cYLddr for iù eùlloy

rhl ùe Eglpries scd ufc@cqrcd sBp. júr, gobrLly evrponed b r
!yop, s r lsar@ing tuìdiJ, n proved by ùe fDdúg ì! rhc burh oaTura!È2-
nìin oa !ú ofr por.lyjr, sinilar il 5i?c ud shalc b ùc *ìe jas floÌ dr nnìe
roDt, tains u irFiptid il LicnÌic ìo dr.ln*r thr th. jr. co,ÍÀiEd uraq-
rohn g4. juicc of verr eood qujìtr arc@ Àc tÙplc of Arco.L Gcpè sliú! a
netuioned ù . prpla! of lar drc s aDd ir ir sdU rnjl s.d ú syrir r ùe fresnt
d2y, whsc ìt L ùU*Ì lil'J. Txt $.i'rctrs of sìo$y, bLct, rcinouelookjls Earnal
oflisììtenth Drìary dr found 6] l]lulìE î Dcn d Mdinch, \'hidì I .hmindl,
.o!ùiEd 17 p{ <nÌ ald 2+.{ pr .dl rlpdiv.lv of slu.os "ìd {sc plobablv
cidn lDfty, s shEd by tr. 6ùLr,3 o! gBpc syap, ud 1 rLi.d sldmo of mor
phoui LleL tErri3l.onàilirs rilr lhnc qj!ùìi ({li.h rù. rot d.Dtifi.d) of
rLc sÍc .Ur nJ plù ltu frohrbly siìild.

oD r ro'nb Nl1{rrîri\ DFÀi,v) * Bai Haú, in .lo* Ò'Dùjor with:
!i!ùsc Krq a ru! I rhÒ{n *ning . 119!id r r |ot où r nE ù4 rdjoiuiDs dir
r llquid s b.Dg rnucd rhrough a.Iorh.( sosJ vrir6 hùc ggdtd iùf rhn
nal, lcaù b rhc flodudio! ofs4pc r) p.iIDdrniiìcn.ury^.D.ùejui..olsou.
gú!d,! $hich Dio(oridd Òìh r"l,r'Àirr,' !ìd r'liq ùúíliur. GoE Diorpolir

t crno Mso0L No.l.611.

. !. ldrùq D.r d Mùrri (!rr !rn, P t4

rÌ rcJ !/d lrn'r (,où ts . !@e) ris. 4o..w È sLof. ]k À4úJ.r/tr E4ù4ù' s&, pr 1,ir



Chàprer III

ANIMAL PRODUCTS

Ii Iì.i lì*ì loud .oNÒìi.nt ro g
produd5 oarhe oimil Lingdoo, Dàmclr',loDci FaÀ{!: cnri HanrHon: ivolyl
rqrhs; MÒdìd ÒfFqrli oG.h Egg{ìdli Pr.Iùat! Totoi,.{ììdÌ ùl Mrirt
ùd Fch wx&rshdls. xllolxrùh D1y ro\ îpaÉrly 6s oùiac(d

B  ! .  . L -  J . ' J n . h - t  f o f ! .  1 . r , . . . . n . o  .  n è B ì  1
,lìr it sa pl.rLaul rDd ùs.Ài1r splinftca ed poinrd (in rùc sc of(tunì 6sh
6oEs n qÀ stadr loirrd) ud s, rvnhÒú difrùlty, t .ofli b. nnJ. inrÒ snall
t o , e - . . . ì .  r . . r  " \ 1  ,  ì , - ì ì e . r \ " , r o 1 ,  1  . " , .  1 . u o o a .

Annul boD6 aî( scd in ocicn Eglpr Goù lcoln[n riEé ] thrclgh all rhc
sb!,Icft pqiod,, hchg utrJc in6 vÍ1oos r l obj..s, priiriprììy .nìulcB,
{ro{ hùds, Nl,, bs& LGClcR, lonLr, fqgq !i!ss, hupoon heÀ. [oH rubs.
lcdls ud pi!5. Firh vErhqc \sc Ò.ù\ioúlly ùnÌ. lto hùd, l rnd poitrL 6sÀ
Ùonc iúo rldle,,! or .wls.'

In addnio! b fEsh hù!c, fÒsil honc w$ o($ioDrll,v r,o ù.d, : ntmr lùldle
nìrd. oadìn n.&rirl bei's kDoM."

lD Esr.Òúnti* tLc ú. of Lrdtrs is krìorvn floD !ùy €ùl] .De rtrd i'r
rgypr, vLi.lì r Do e\cpriD, thc .ù5bur (E Èc rE<d 6d! b L\c aJ!i4 pùiod.'
Thc lathù5 cEllqcd Ìqc.Li.t) údÌ Òf rhè o*ftìì, 'horgh lùdÈs posibly
fioD rh! ùghr lnoù.r rìÈ foN of rrcD,3 aDd 3 r?rFfowl , Gp<rivdy h1!c zle
l<! loud ì! bÙ61 od in olc llsàncc piscon fcrhd ro

orbi.h aedù, wù. ùrn hrgc\ for arÍ ùd { t had oo!ìoq À6 t'ìoúi
(T!tùr 6arh DEÀi)) r<ìvcd L\c sutÙnlion of ill rhc cLid5 vho {orc rLe
fanrqr! brebahh srlnL fcrhqti rh! goJdN Md, wiou go&, rd órliot

! G cibo rhobpFd, i,, rturr r,úr! hú. q nezr) p. no, nrr H. lrkù

j r E Ps( ?id c. !. wqdL!, c'r /;ddi!k . r, p q

iD r. Dcry'.,udi, xxxs (rrt. PP rcÈrc

F ,h, /fr. sùúr,/NdJ4 4oè,4r, P J3.
! Drnr[ Ms4ù, cr e h i. fùd], F/rl
!J tr auibcl, !e4 o, ?ùi, P !



hoos {c ofÌco Jcpid&Ì srfrìg ofri.h rcrhùsr r dìe Middk Ìigdùn EgypÌid
h aorhcE rv{c $d lor D,lirs 6orh tur rìd

rus5, Bdh royîq-fo\ I fQdki !ù,t dr pg.où flrdrtr raùrd roìffc dDptqîd

Afthough rhc ùùilh n !d !q\ fq,nn r,Igfi, n rui fi róEnonunrilI
vq ÌÎc F{iollú boÀ dr.r&nì udlrGft dadri dùìrheEigh&.dìD|lrir
ir.vidùrlr csftd n a{ lorth s Hcliopoli5, rirc o! rhc hdJlc ofa 6! Gotì rhe
burb of tìdrl$roin tlÈ Lirg n llìo r dúori,ìg oúi.hs rvnlì 1 Lo* inJ Tror
!Jù!í$i ioi rers rlDr dr hunr tooL !1a.c in rhc c&a d$cft oaHclioroli '.:
rìr rlE dhq 5idc of rhc f@ dr Lirs l[ ! bNnÌlu of ofr.lì lddrò úrdq n ùn
ud dú lsvirtr r Òrvi,q N! d4d orrnhs. o! or Àn arù rLn .otrìL dìè

lLc loal ùùi!l\ lìÒnc\q, lprÍdtlv Ir rot pl.otiarl oìorsh to s,$ly aU
dn as.h( rcquù.d. ri 5oDc xc,urporcd, rhu5 o! thc lm corn<ntrg rlc nvo
pylor ofHqcmhcL r K{Bh Òtrlillì fqùn r. sbostr bdj\q Ltuoglìr Gon Pur 3

and, otr orof r \y!l! ofdr &oplc oalcn c1 wali in Nutù, rrm$ I is dqú.,1
rciri!ìe Nubnn ùi6ft,lLnl, i&1udo oi!!h làdris.1

h lwqal llghkndì Dvtr$tr roi,ù r TL.L$ o$rc1 a{thùs rc ficntr.,l.!

Gtr., rhn aDoor 6c dnringanhcd froÙ !!d(n sú, wr cÙlloycJ i,ì sacic,r
Ie)pr fo! thc sriDg5 of ùtriùl nrÙÌtrù ìtrd for boNs.

îr ùrltrr c.."pl" .1,h" .. "f g'r rhr an tc rEcd n oE aFm rhc lrdrún

f(id, shi.h n d6eL<Ì r Tlìong oaùrÌl .isnr, ctri.! nn, nì i{c o!d{,
(oD6 ! lpc.nùdì &où òc Th(d DrúÌ,\ r$th {s fourd in rh! rcr ryrDnL r
srqqn, lrd .o!5i$ ofnrc !a!ll te nrJ p(1\ ÒÌc rboù No i!.to {r or.) b^g.
sa rhc orL{ a6ùù torr i(rì6 {,o.D.)lo&, probiù, boù or girllr'ffr of dìr
eùc !i.q sircc dq m oarhc 5ùrc rhn|lsi a6oú 0.06 i!.fr G.J lErJ ? sNql
gú rrowùnìs\ ofrl(yd ì Dn$r,,]rc r. krorùlr nìll on., llsdùd rs rrfcd

sù. trlLoú:1.o. ìotrg od5oDcr ùD thnk ! AiÈ! rhcc cono r 5psiroì ol
rhc :<ond tnrrEcdorc rsioJ, Nlình \ ndùiLùi r 'lr,!ly (úncJ gù, rvlncfi
ml luvc hdr l Lo*ri,g"! rhe 'wr s\oìpìc5 $ arqn rh. ELehrc!ù DyMry
d,l e'iist oa (r) p{r of a boxrlEs *r.lì!d Ìo e 6{l<oyocd lonpouìd
bov frclr amùi u 0) , trúrLù of $nrLl pj..c o. LoNsdg of !ÌrlqcDr
dììJr&:Ès, vlrrs irch (r.r rDu) b abNt Ò + ù.h
(j I DD ), 3u fNn dr tÒlrb oa r(tuùLiùìù {otr. .nnple or r lircn 6orilirs

ij c v ù!i. rrrrL.d €#rn i
r'rrù'i! {Lhù!{r' N!,I. ir,N

rN6! ú dtrc!úML{ú., N! j  . f l
r i f È , , t r '  . L ' . | I /  1  r s ,  J  I  l

$ ( r & r ) ,  I  r  c ' a M ú N i , N d J . r r
.úF.,rd s,r, ri1!út'4, D rF:



\B'nsroNd)r d(.)foùFù ofrL(. o\ ftdf,L,gi fir otr:rLf. rùù,d r Ddr

Hùuo Drurc LoDs auudNohLLv rh. îùN .,ù,\,ìùc d f il l ]Ùiod,, n .
rú l]I|lnns Ìo lnll rr,lt r!D!o oi rrior Is,\pr cvcaÀo!l\Er]Irnr

oar,ùf.!, rrr o nLft,rùnd bln or n rtn
rh$. Lid b<oìx $nq br EÀor ofold r*! orb($. ii lFu Equjîd n Har
lì.u, h,. "r!nl'lu\ùl rùr r'|Ùù ì\:!,, rlìù:i, rh' '{! i l!ù $urhú lulu of

plo,\<l fo! n,i! pùpor, !ìspr. tu !àr!!rco. ,! rlr liùîùE ro rlìi cd{r I I lulc
r ù  f i r r r o t t r . ] I , y q s  ) , , h r c r r , N I ( j q r ù

(riùùì no3ùhrl r]l r{16 of r]! c\nni,Erir of i;urc,ì of rab.r tu\. òsr

 r; ,1q\ rr .o'od I nL tr !na! ol lnnl .oÀ!!r! (ùls !,J hr\c [us uro]\

fl.rr l,rgr)ù dù\!) L..Li . ^l' l,.LLrL dìrr hir.lti ns.1li.d r .ùùÍi,q of
hù fhù.. dqr!aLtoùrnu trù ofr brru or dn[ ]rF{! loloù rlhco.laEJ,
rhotrgh 3|Pslrs 6L!li Lrtuc d!!,urg, onÌ úc illúÌ (urJ.rlr au dr !r|i l of
(oolrÌl rtrt, riL,s r,oD ò. .lr,h L,orxì fif,,:r,k. ir.irdDr a,rù,ac, rT
l.n. ùar|t LnD.1rc5 oathc Jr pllù

A ù!rl,{ rLj. JsùiLlJ r aL.ù rl,l

ù g  r h |  a o . i , l , ù u n , l , i n . A ! d l , ! ! ! ! ! . 4 l n n f ( ù ] r ' ( n ) , 1 ) i . Ì ' i ú l \  r o : . r f f  i
ì.nùù. oì,1n 3lî hùro, L1Ìr

rr\n ql,.' l ir!! ',r (!uancJ)u. \qr li iùiln r nì! !!vù.Iluir ùrneni,
b Ì r n n l , u Ì i  ì n ú . r n L r ) r n l . a L l i r L l , o i I l , r f  ù l ì x i

rh! \ig ofa'r! Lonll r 0\i ar*inr Drusr,\), r'!ni l,ó 60, Jòo,li ' i l ì

s Li; ùi\J \rL rl( rù,L qf 1 l,Ltrll Ji!! ', | !f Lù\ h.4 i n ùl i..o{.,1
.ud,lrLl r:1, ,l l,ri lolg Dro\ rliù LJrDJ,l.ù Do r\rj;s: r o\$ oùd,"
ùf rrDN ì!n, Dod,. ol 3 Jnl Èo\ u !J4ù.

"iù (F Cr..,,ìÌ Drùrn
'$..1I.i, J n nù,lnb dùr ot Qtrrtr LoìllrlLi or(l loan. ortrd,\ oal,uuu!lu
oa r \ù. i{ti t !o.r, !ot4 r

T" o n (LÌ r\ gs or i rill .úLK(\ rul: or r pLiid Lsc, Lodr ploLr,(lr ol
rquo Arr. loairr ofv!3dtrbl! nL(, or l ' l irg {{rriL } J.ú! tlr) alr ùl dr

o, il lrh! Lrir \igr rulDù c\lcFor or(l o! orc oadìr nb( 'ug! rLo s Ld
r!\ !D,r of-lL(1, r^ !ùDrd L
]ÙLi.. È,inJrlr \ dr N.lùg'poir TLc p(î,Í JLrL.oloù oI Dor) oatlìf
tuni o,(l plù: n lù! b ÀÈr ù Jtrr rlrL lìùt rÌLqd b ilr rù\. Ai lì.ù\\s



vorld he Nlì ùìiflrl) $úrb1c ruriel ro oN( iqc p{EocDcr Òt rLc cul!
ud pLn5, rhoc .Àr hc ]ndc dNhr dR r Lu, for dns prr]Dr úr t rn . ìployù1,
and dùi i6 pic$ùa n ror .o bc.\pìiird L) inr oFi,ring, rahi.h xould orl,! 6c

]{sLù. rùìì a liquid oil, o! a 5olid Àr [ìuc6cd hy lìqÌ bclorc úq ùr otr. dht
6<ur lnìúl r dì( Ìo'+q*ùr of tu LtrDr ho,\. or oarh! Ìoùr {hùc thc Nig
rrll|iùEmo. Th. o.]nD g-pojnr of tssr?\, {hì.h n ilshdv no( dùtr 6'c.
(r1o'f),ntìrhhohishfqnùùrc drcJ ùl Bowcd ovu ù. rvi! l,id ir l i-r
applicJ h rlÙ $lnl lorr rfd, drrc|or. t r padEJly <tiiD thr i Dst ha\c 6<D

srull phncJ lù.L ùlLù sùùtr(ùi.s\ùc ùq5uEd nr Àrtutrgr!., - - --"
JoN .orlir iùl s(h r 1o.k vs aourd in thc 10Ù6 ol lúlllrni!.r ìc l[n hcbs
rhî oa Qua! r'i], \vlìo vè rlt gnDdùùdN oa:rtrhDkLNùtr qa. rd lÌoD
nhoE TÌr!trNìorúrì,úirlf ùr f roLaNy dsaDdcd

nNutoo i;urd rhK looì(l 6nL oflìùluhin iùp Ìr )rti. gúv4' rd .ùo
loEof huutrnùobÙhsof slvÒnlìroE,ghdrDFsq drc, orof shi.hlaftù
\yr dr roN oa i nù11 prd rhî Ard tco sCJ b ippl,\ i (l por n(, lls,blr ro
(hc È(, uJ dr odE vr r!ù.iNrrJ ìvith .rî ì,d he pniÍ I Toilct Lsl<. (on-
hiurg lnr {rr lonDd ú d! toDb of Qsca McryfraÙin r ùd in anùrhq rÒlnb
oa t,ghrorh DEÀi,\ drc,s ed iro !,Ly lìlls Òdonrg Lù r hii x.( di!
.o'( r ]{iltrn u 1 rod,L Jrùl ro rlr Tvmrirh 4nrrr d

Flù Nr oraîoùlll orplord fo! rlEr.lirs buJ!, rírfl., L.i)g kùor! lof
La<l.rofpcdroè.!ronÌ Ftri Drrn-\ ! ,lf6 rc'pdi'Jy Ardhq 6n<Ìct of

cd oa h3j! p!o6ù6lr Gon ùili Òf ùr.n.1Froù
rhc pùjod rourh b îorh D,\htiA rr Ìc bff.ìús oafiLî ud ìrlnro od
.(n!dù! dtrrd) Òf Ltrn toù irD 9B6! Thc nrùc of ù l,!! i i rhN ùstr
hI !ù r<D dcrnnDcd tsadr of thc Ìxlùirì pù,od Lrv. ùar found rruD! qr

onnal Lan.rr vuios ob.lc!6, .oo, 1!-c nxd. oa úì!, aEh ò rhc fou! ton dìc
brìli of TuDkbDútr, !r'hi!h rlE îtrtù all5llr+luÀ! ! Th6!.oNsoabNrhs
oflors hri!î{d i,ì sil \oodú lì Jl{lì:vrìgtlÌro.ìorNuù15 ìrad:, atrd rhlr
rc pdlibh r ol,l(! ,o oft$ 5lF\D hÀrgirg dùu r ù tnÌd of .lìtior Lùss
oìd vhúh nc dcpntcd oa rrùal pi!.A oftu gold d..onnqr LdorsDg 6 rhc
Lro6! Éoo rlin bÙ6 As FoNùloút to Nc Ll r)! H H. Ncl\o!, du( ÒLjcdi
lril,rv.lùtr bual\ ofnLrc: À rondins rlq i( gNd i srvy ippùnn- b
rdidc thî rhq rc rcdnnrs Nnlì ilìu .rifd. Th6 hr' \ i,r 50 dni,rtgctd ? cotr
dirioD rL ilùorÈh I.\f,ùD.,1 ù lnrcrofopnnlJ.' i! d{ su DrMrt* rL

rosiLì. b ìds.at ir rvirlì crainrr, hù n r prùbiÌn). tur ìrùshn! or do*cr
Lan. d,"i\Li!Ìr of gnrÉ!-6il l[n. pcnbìy DÀad ranh a lndc soù IÍr, {ùc
toL trd ly rìcir{ D d! gnlc ofrh( Middlc ltngJ.rì Fsrfrntr .oìour î (ùu!

,! rw F cilDfoù J.!:1,u(rq, ù ra.

q . |  : 1 .  P ]  ! o L )
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N.sú r.md! (sifh qnsiy):1 luîr (ELghedrh Dúìsry)j? codi rEd Figh-
rtúrh DF6i) | r Gùúban$ {lislÍ@ú Dy!Àrr; ì (sh (EighÈdù rJyùry)5
!ìd dr sùùh couric5 (EighÈcnth DlNrr).. rll of sLidì vc.c 5 ruad ! Aar o
ro dr sotr.lì or !gypÌ, 5ú ia rddnioD el! noo rj.hsù €ielìtftrh Drùty),i
xhich, roo. yÀ irì Afri.r, thoQh .o dìe xdt, ud Gon Rdou ([ishFÒfh Dytr
dr!)r nd kv {niglrccod Dr3Én),r hdh oaNhi.h er. ir ^,ix

1rc ,vo!r objccB loùìd j'r dr ioúhs idùJÈ oHd5, @lcE, rF! .ps, ùou,
6qrlc6, qskcr, crdfrl comL\ c_vlid$ (ofled), dirlu lsúnÒ{), cunns!, Gr
5tudi, fieù6 0ùìrì nJ nìiúal), surjns pi(s ad @4 6!npn1 hr lÈ for
lnivd, dasgùs. foú, lriEos rìd {hiD, hq)oor thJ| dry, tcs5 fq! {rtds oa
nrùlrq Dù lt{Ì,, pcnder, pi!5, plaqE,, riDe!, r$ìn (ud},), riL, spoÒnr,
rès, roar, 3nd vrn&. Ntrrìdù1r ifo4 obj(r, chicdr of clc!6rt ivorr, rìd
nìdrJr,g úiny of drc a6ovc dc!o.ic, \.,! fotrtril f Kù ìr i,ì dÈ srùu ú ADoDs
rhc 'nor aohLl. cx!ìr]s ofivoly NÒ+ ùc rhc llobdF6tt úrudÈ oarkiiìg
fren ,{hÈo\.,! dE Di!úc ffrrc orn ú!r dìd dr bo$ 3nJ Òdì{ ÒbJ{R alon

cscd irer obÍds \!rc $múLncs Íii6ciru' sàtrJ or prftJ, gcedr)' (d,
l,trr ouioùli \qy Jrk 6!oNn o! Ll<L o! vq, arely sre.!. .Lc ndùc oa qhnh
coloù1 ho{.!s. ú hn nor li-D posrlil. Lo Jctuninq cxcpr rhc (d on $& Fn$
DynÍÌ,r i.rÒrs, s& of Nhnh 3nd pùsirnv ill xs red o\ide of irorr soG
púùurdy nr rp!{irùdn ofùrld úJ painrcJ ivoly rvoll dfc Go,ù drc riN oa

rth, ,lNp ind goís {.r nÒronqrd r
ùdy I rlf kolnlìt pqiod, ud Nkrc rhoc rasc tn!r\ rnd rìinrs lhr ù.8
hurJ r r d1allu dre, Mìely, dùiing pilcÒhlúc dEo, n n ody !rù,r thr
iùoll {iN ùq,Ìd L2vc 6N! ludc !f oa 6 doòjos, Ìd, ilthoL]iqh .hr}, thvr nor
ban aoud |Ion lnhcr dr Ft.ùtrLi. d! !úlnhi. !oiod5, rhcv harc hqucndy hen
nkdvqcd i! l!d{nÌ s oJ prcdF6ùc ú gNd, tì:vrg Led ul.l bodr f dorhins
ro. rh. ì,!i,g Í!L,{i!Fi,ìgs fo! thc,lad thc rarlrmr of [idc! !ìd rkin rùh
diilq$r $5\dc5 i,ì ord.! h f.odtrft ì.xrhù Rs prdúùl r i vùy qù dab, and
ùdd oanarlú rc @EmoD i! rom65 ofrhc aid!ó r od p(drìdi.n rdio&.

!crJ c{!( r a' 1r?i4, q, L! t i
rQ "l^4ù Etù\ PL 'j>r

! c r  J  w  w 4 ó "  J q ù { , i r r ! 4 " r
núi., tdntrù 16.úr, L saùr. tpùrùrii Ft
! (,q, ú T3,r Ni Lùrc, loùft vdÈ!È

ù &dqrrsv.0ùniú), Lúi c,r,n
v ipú r , :R .J  Foùc ,  s ' 1hJ , : r . o l rdù4 r , rpp  n  ró



Ìrir probrlil. durn rlr arÌicr.iÙs hid$ lra 5kitr \r.ft rftrtrJ jn a !um6(
.fJirtuloÌr\rEl aor c\Dplf Ììr, !Dln. J!yn€.5,5molc úi,,g. q, ù! {rn !

,  o  . .  6  , , - .
r . o  l .  i  ;  !  i  -

rrùùrirg Ò! cobtrnDs r sp(iù.r ofi.rdE GÒu dr l!cJ\!6d. îr r(ttd.i\
ìd oa ft Nt of elt or útrù jp<n],ms arD th. nN rnq! !,J rht tdhù !i,n of
3 Lx|lù of ùxd1,i dlr !ìoni!!J 6,, not{ lEd sdonlv tcù rtr]ftùr L,r

Tl,! pio($ of oil ÌrùDrqc lnùlr $ tÀnDnu!' raa! ,loL{fl.s Lìorn r in
iuromù.cÒfo,l ruDaqc 16 L$ rond I

r!.úlìq aroo rg)prio, bùhi, skir {ù.lrsù hrùÌ,!nL rÌùD, \hich icld, a
" .  ,  i .  !  ^ ,  . o  . . . . . :

&ì. 5 nnJl5 l;E M6ùgcada s. Dilf of
iluudgor:[i]i,i6icpairolr)r,Nvxrx.tonTtÌLù ..urotrtuúdgor-
llir lllrlìq r\irh 6!0\1 inD( $lcs of d,ncd ]ri,]c" on úr. ft fh'ìdr ort itìrc
rìd ra dyùì ùùd raJì{' o At!u,, \ 1s ploLr6tr ofrD.onronn!trd sdr f4rc
lln ùd dls uriirnl, \n,nh \\ù,ld lrontrr i d.Ert. oa fthgf, nìJ E|} ]ls
hlr.lù sJ ,n Qrjùdioî r\nh llr Thc ùcofnun aù hrvi,s hrLsolsx
DùJrur D drîùg l.rh( n jigqc.rJ l,/ ùhi,! Ij lslnrn !uJoa1,, lrd wîùù
rl,irJr rtft irac n a tirr oa a .omLiunrcù of iìùì nnl on pio{$a' ù j.fu of dr
rùÉ ofl.rhù r$rki ìs JcF,ìù ùm6\rll!. '

i ir \e hNrir oi bDìj. fid \r !qni!l}
LDorD foì ò qnr s rtrc |!!1,\,!iic p{iod, arJ sp(inor oflcfhq |loD tÌÌ
on!!5 oa 3 hNù! oa rr,r p.roLl roùd r crLcrdr a,ld lor h ù .fu!i! Mùùur
Nqc ù oùbtcdb rurd \\nh recBbr. aùrrf, rhr nDi"e asùtr drd rò
nLncr ..)rr)ly dr |oJs or,1ltu oÌúùr \vnD. (l@. rrú(,, DAr) $D. oa
rhrh\uc foundf(nLcl.ò ùllconii, DÈ rr.ó rù ùúof ùi,r ìtúùqtr aag-
Nens .r, rl Lùli Nqc ello fqoìd 1uJ rlcc roo Dly h3vc Lsr où [Grd ! Th.o
phEtu ( rufh b ùrrr (úùv ù c ), rf.ù Jdqiti€ rlìc i(ilia x a! LsIPriu r<,

, rr'hl.h d! új,s . . . .\n. tor hùìir LnÌ$
Dradofgrlr.r r tríi,!(f .oú,qra.D.),noJa,6toplirga@urrl,.orl,rstu,
nro rhî rhc podj oa !, Esr'l]nrì rhofl, ù.. (rùLniy lf.ii ír. .) *ru cÙ-
frùrîn i\(qJ ùIgall! i! d( pEpaErioo ol lcfh(' r Th!{ poÀ, sLih.oúiì
rboù rÒ pq<Drofnmi,. r! ril l Ln&l r, rltr Sù]aD I úc plscDr dry fo! ronìls

Iodrr \.rkir.r r il lnGù] eND6q ofÌourL5,afo! cvmplci! h! burLr

, I  No  t  m  J \ .1 , .  r {ù ,ù /  r ( ! r r
ro rr. ri r{drtrl Lùq,rù@ cr4k r d,hi, i i-! (ree), I i 4: r;.ù!r,l

rrrrr, !.qfd, !, ui..r D: F !!!úr rúb!, r*,, r{,(r' r), F /Èj

l l v  r o r ù , 2 : s ,  r r r ( i r r ) , n  r J r .  t . ù  w i ù l r  L d r 4  p  4 l
! ù \nqù. r4rù N úr, !r, !1

1. n H,ri ,!4!qth srrtoJ p rr . I w. wn{{ L,ùr, I fr

úL {rsj, njrú. r À. I j. r rr úr,



Òfdrlif DFeq r cià I ud salqaE,l ìD nvo ofrhc siiL DlErr r sa.l{{a,
od DshÀhch,. D i Tw.laiL DpÀ.y roDìb f 3ùri Hdrì,! ù .È Eighe.ndì Dyn
dy bÙ6 of iLcurÙn. r 'Ìrhc66,. and iD r T{cDrr{i\rl! qlÀi,v bDb e]e r
Th.hs.r ^'notrs ù opeùrio depftn {! Jre rùttunr Òa r sLi! in i lìlgc
ra! (cìrhq a PcPnror Poa$ {c
.r.úi* ud iÒfrcnirg, d! 6*ins vnL tr dùng i!fsio!, or po$i6tr r fasc in
rrc nnrirg pFpù. rhc j3! .oohùiìg alun o, rìodN dnìòg lurfrr.)j ttìe
úLirg otl stiin ovq ! r6dc ro @tc ir ptiblc (5usg6rjls r fiitat@ à{cd Ìcath{) |

nìc[jng of 1 r|i! 6y Ior]als ù oil or a î<d: rt! Qrijls of 5Lj!! ],irlì 62tf-noor
kniv€ !ùìih ro dùr sùL DJry i dÌ rùing ofshJtrÌs 3 n,t rlì! ùrldDg Òf lqlhq
opc,v{iousbo15úrhor, ùduding rhc h3la-uroon Lriac,rhcrs1,!3!d orl(
p1qlirg iEpldctu, Dd in drc ù,nb of R!*hié dìce n nlùt*cd e .om6-lì[c
boì }hi.h {r plol)]li ly Nd r.r fippig rhc flah 'idc of rhc Lid. or *iì,1 r
nd r ! !ùLiplc pic(q s [ó 6{s alss6rJ. Thc sisniilaa of rhc rcns, rÀc
nturofdú opùrlo d.picFÀ ùL rhe fq)oR of'l! difi 'f lsr root Live bÉn die
oÌlcd hr B4ro,! DaicluJulùj! Lùc,! Mordj! \{/ar!s{ aDd oÀc6(
A r,sl. ùo.ld ngúc |loú r bnb sìrÒrs r l.rlìd {orlier cùùing o(r nnJil.,r

.Es'non' oa lcrl,( srh piircd dc@aùor D ca, erú, Llrk (o! b1u4 oìa

)dlÒ\ e lllowa lioÙ rhc p(dll6ù! poql,ir lnJ si'dÌu p:inù lsdr! Òf
Fnr Dprs.r drÈ \'À aould a vilq$.i ' Lsrhs {n a(qEDrly dy.d rcd. v!ìloN
or gco, Àrd rLc (d colou! appcù5 ro hrvc 6co !!rd 6doa cnhq ofthc où( nvo,
d,orgh rt wÌìr lÙloJ le*h( òci'rg wr tar pndr*dn D(riiì. rdrÈ rlss ro
cxaÙptcs of p.cdEÀri. ler6q :àiEJ cJ,:o od varls 5àr5 rhr 'Mnr ò,
úìplé ÒfuJaÌrJ ludn lh\d bcD fùúnÌ iù Ig! pÌ J*ùìs &oD |tdymli. rnne
onraúl5' ', Olì(r dvcd cd nc LFo areo Àc rlcvsi\ D)rEty's ùd il5o ÈoD
'poì:gGyo.B Tlt !r{c of riù d}6 tr6 nÒÌ h(n dcrnúaÌ, hr ihc rtd wf
rosin, kdùa or Drdi.r, Ìd ùc ye

iJ . i. i4 rr( Fr. ò rd*&,i,?r rri

' x  c rL { r  i r sd4 r t rú r r . r r i , r r  f r  1
gbd (rhw, wù xlE(irúJ,PP rqo

! r $ùi rdiin, r.r.. ú
//4. " ! IF: n I. hú5 srd{, andi

!J H trr,ldUr) s,,ùrsr,ù6,p !;J cdiús B,ir cÀb,J, p !
! w M F P 4 f t ú d j n a ù b d \ r ù k

!l w vf!È...&rúr.r !ó.r R I Fo
' ai oùjGi o.tud rddd dB.dúú s i \

d ùrd rnrr! cii! Msed (\o J !rr.



K(ru1 vhidr .oùnB of rhc !.d nr8] bodi6 ol a fùmlc ìù<t (cddr il,.ii), ù
.ne of rhc olilAt dl€ subrúr' knoM, ud. r it n stucd tÒ be ML.s wthour a

-*d"d bù si* x rtd."1ú w r .lú, i! m prcb.b!] "'"d wnh - "Nnì

{ ' ,  . .  ;  \ ' q  h  ' d  r ^ '  " i 4 1  s  P '

v d J  r i  d ' o  , J r  ' ' l l J  r ' J
*  L c  f ' o '  1 "  o  E 1
r  r c , . t i  . / . o l , . , .  - ' " r  ' J  '  o  r g o '  L

, " r : , " " , i h , . . . ,  j J d  \ ' s l ' r ' _ '
'od for d '" lu I'e '

- , . J o , " J c o '
i .ry bd*" .\" E;k-; D1,,.,', rhc nrcÌ J2t * \'hnh dìc re {hidr I nd
" -;* l]| r."ú iú Òr w.t- Anl !6 cFàl,lv luoln n thc cou*r I i'nDv

,E ' ,l', tr; ;ii".r d* "*ip" r'.it \ó sdL fo! d('ins lnrlÌcll
, ù ,  ' r "  r '  ' l  \ '

" , '  ' ,  ' o , ' '  | ' q "  ' ' o  t \ '  \ ' ' o r
1 'roq 
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ll"' hJ ' \
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ó i ó À  À o n r o b  . r n ,
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| - J  o r i  M

D o l !  q  . . \ . .  r , " '  J " ; " r r ' h  o  ' n É ù ,  a J  ! o J

t." d"úite,ì l,v sdùtu:" .".ho,kJ lcrhc! ( úvlr and À Jog coììar, rlt iiorhq

dÒs.olls rvith'grùchcd J(oítioD îoQJ lìv !)rs!t i ' i d! thódì n(rPoli!ìi!

h  o o d  o - o p ,  J .  " o o r ' o o !  o ' r  h  ' ò o \ v  i r

n " s ,  " . q , " ' o  o . a ì "  a d  n  r d
' i "  . . r '  ,

.J R rúd! raFr-riin s,ri,,
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o.'ìnls]ns (soin $ tndr a i.r lEr loDs) b4ktìejoini vnh onc aoi\ù1 Trc
terg6r pirc oflcnhù rdk rhr Lr rrù1yed freD aDCicDr larpt n ,he núùrt ì.ni

U 6.  r  . -  - r  D \  . . . r r  nù . .  ,
" o "  I  u  \ o . .  o  , ( n J o b s - . ' . . ' J , , . " "
brL) radù rogdhc! ud d<onEd ùrh NtrhcJ aDJ 3ppliqué work ii rvrút
@ìous, úìLùtoÈ bnelì. !iDl, d{p soldo ycrlos. dc fr,nrù!c, Shnh g.@ ud
|iL hhc.r r'úr oarkùr nc ar\o Ìrnloùt h 4 irqiprio! of.llc NirE.nrtì

' 6  '  d  g  r l  h ; . d , , F  '
o  Ì  L .  , ,  P ' o J

n,.h r r !ala6Dh, and havc 6cú dsaLbùÌ Ly rdfq! ud w.i,,,,.,g,,.
Thc p.Npar N of hshLdc va fo! 6nrd;! rhc LtrLl* ùf bots ftrtr 6 ùs ,!d

,s ro ù!n woodor handl.,, ùd aor hnúùjÒDn in fl@núc od orhs rvoo,l
. .  o . J  , r a o . i  o . , . ó t . , o i  , " n o

a n i  ì , d , \ ' " ,  ^ , h ó o ^ , . !
cofrNr!Ì of i uul of fi!5.! whcrt( r]I .,-rù of Jùlior voc of lcîhc! r

" l  o .  o d  "  r r  d  . h  I
F.N {ti.lo ofn\hiJchryc6snaou,dir{r, Lúr \vrqs EotioE a !Èhrsulr
coEir| lro$,rjry .a Tvdftlì DrDnq, dr, Nhrh LrLl bùr inoutJ.d rù $ip(, ord
1fÒù înDSLrpof rlrN.{(ùgdor. dxboJ,!of vl]nhir covùcdynt E\$nÌc.?
Hiù ùl ùir ,"uc rts ù(d tor coroi,ìs ,hrrds, itrJ, À etuiy ncrriorcJ, aor

trr, ouptorJ 5 xtr! a(i(
sp..i,rr,r of ]{rLs, r2lring i! &. arù dÌ rjgììr1liL Dlmîr ro 160ú rtc

rvùq-rhnd DIr]$r. \rú. lin tl uxùìld ao! dr rrthù tiy sLr {du Dr.)
ì ùsrrdsor i4 wa idorincd, oDc c\anPk

hare fù ù. r 

 

.a r sDol frelr dì( bob of Túokhniù,, d rùrlt. Llirc
$ndals alon atour thc T\lofy n.ùùÌ ùr Trrrq, lhnd Duùq. yhq4, *trrLrtr
úorì iltr rorìb ofTùaitluÙùn ryùc po$iLl] dfsldl, nìc llus li,und r ccbcici!
ud.vùircdL)!Fvoùo.gonrkirr,!i,!Ìwîùù !6bsùdalsDìacoíiluÈd
goî lLio ,r vn!,ùslÌ îîs rLr ùN oturrc r.itú ofrhe pi!, snvc pcnod foud
r Ùiìli.h vr' (o$ l,id!, dmql nr orc irfoa it ra, ,hef sLi ) v naùlÌ of rlìÈ
lqdì( ndyoi! 1oilddhi lnorioucd ibov. hryc 6(! r!àtivck iJcnincd s
g'.11.skr'. ùì ìc ftúrqil rrr of Q*.. r"-kh"Ì," n ,Lo '"Ì ,o ú" g".1. "1i".

!b .ri..r{rrrr €vr'ù ,/rr r! r 7s. .. vih( núr, tu fr rù t r.!P
.s ù r<úr! ùúùrio (ro ohú) 4 F
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1 v \ln(rr. rdrù i. 4?
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Modb oa pùl n ù trelo6 úi,enil linirg tLc.rbeìk of rLc P.ùì ovst! uJ

p.rd n'u"J ;d ú oa th" *-' co'ìporiiior s púr1. nucl) .senrilly alcir"ì

M o d f  n l ! ! l  .  .  o L . -  - a  - l  l  ' J  "  '  r r c 1 D  '  ' \ o r
\ ' o  " ' s  h  E  o f  l  i

rù" -noú.h. "f s*.vove; I (Ì\dfth Dwsn),ì Ònlv r 6! orhd erxmPlcs oi ns

ú. ù! bc ra@J. drr ìldqdinq siDll o6lonc srfs ol Poigriv. drc for dtràdúg

r 6Bcd.6:r i r{ah oflighr;úth Dyr*tt dîc,3 r flù oac{rin$ of th. uoEan

odod'rnJ u ?mrl.t o! a coDtic D(Lla@J It Fr cnPìÒvdL hovryq to i
. o d  s ^ -  ' . o î r h  I a  ' -

i " . , , - " b ,  . 1 ,  o g , \ q . n  o  I  o b ' '  p o J " n

**ftoarh".".iùtsupplt

ThcE r ùundur cvidÒEc, 60À rúd lrd aÒnúùkrftl. to 5ho$ drt Î olc

nnr thc sùnL ras ariJy plcntiful ,D bdh thc .aco od vúhnì dfloa ol Eglpc

thouqh n i, forv no loret rourd i! dt corltll.
^;,""" rh" "úri.$ .;id' .f d,v kind frcn ii.iùr [e pt r! dnih csgrh.]ls

r"tu" b'oiÒn ù.a '"*I ink Ì,e.d, -d pdìdîìc !ud( &oD rhcÙ. flìck bq& nc

;." ---.; i. ih. *ni"' pdlods (Eolnlìi.,! u1d{iàrr àìJ |rd}rrar;s)
rho;qh rL.r ocu. î ,ll n"E. ;.-pr dùri'ìg the rishrdìlh DvErI, * ì. b.sii_

' J  )  6 s " n r o ' "
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rion ofrl& kiDd ofrLi! ú.d:!.isd} in ndPr ao! P{.hidt.rì ú in(d, itrd

lrhildr:, kDonn llin.iDlF as r EÌdii lo! wirirg upo\ but di ve not
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anEf c\uplc of rhi5 sc Lc$ g po$ihlr oa Miadc rnsdù! d2r Thc obÍ.R nr
rc crilo M6uúr .ùnpdlc t hr of {lìi.h dìc p{.ìhot i! .ÒldftJ prJr, vhnh

rhc lnd.tr clllcîhc.,' rìd o ilDoÌ (dinguli.-s6àpcd bDbouúq tle.oq oa
{hi.h r1rc 6nd!E ell e}Àidc.s gdh úcc, NLich nc GoD rLc lishrcrrh Dynórr,
Nù. liukÌ by lin,iDg MJ Hrys ù the T]tbiù nercfol s rtrd iì .úlì .re ft covù
n pr.hDlnt tsrurèlc foua î Dcn d Mcdirch, a oFÌnD gca irranrnr, 31s oa
llglìrdrh D$Úy ùrc, rhi.lì hr .ills i lù., brr rlnìì À tnùd x nnddn in

A ,lN@ wjrh p&lnncnr cnJ5 foù hy crnbng * Bdi Iloú is of útrdhiD dik,
rhoqh tu fiDdd dìùks it Dùy Lc iiour thc Middì. (ngdùr t

Modùn rortoi$shdl .o6i5r of rLc cpidq, c plaro of a 5oalÌ 5pd6 ol e
ftrÌc,6ú i,, rddt.iiìd pobihly.]I fhú ofDor ùf oDc kid ord,l. rìd
,io .l dr lnd brtonc lîc ùcd. À l{gc ùdc n foud j! rhc Nnc, a $ rurtlc Loi\
o! thc Mcdnqruqn inJ ReJ s!ì co$ù oflgvp. ! rs, l ìrùJ ÌùÌo1k r stui,
dkÌ ilso !ì horh th. .r&r I sd ycrco dscft5 3nd L\c urrin5 ol vù,! lasc 1ud
torona of loaoc riE6 Liyc 6co! fodld i,L rhc Fr) úr Flor nìù.

T!rtlr.alìdl xr viìuùì i, Esrpt &
objcrts oa thn 'nîsi3ì lalc 6co foud in s6vÒ, pdilul{l) i! Nubn, uDns
\hich ur Lc ùdúiokÌ |Ít oli ril lg: birdùs: i d,h: i comli:rsouùdóg borJ
oar hlrpr" i rundirg bord of a lrodolini' ó alF îvùal coÙplcrc 5hcll5 ! ud
pr. ofshdl5., Tlù o6.r<n allg.:,ì Jik arorì n:i.ìrrì ìú ùrìv:rùs.

sh.ì1, rc!(y.oùmou u oocor E
Jrq ud rhù sc gos hacL to ncÒlnlìiq úM. nìu lErlld hi,.! ìlùc 'scJ.lic6r
ò aEulds, pdìù1ft, n srug .os
lrrgs rh.lL $ùc onplorcd À r@púcL5 fÒ! !r rriai dd Ò u pisEEr. Thc

4 qrfr!, Ey, 4rj Drr ù | Fier ! r,

cùo Múdd, No J.tua6 rh! úùr,

, I Diú!r{ ,!i i ,vi6fi (!tr, ,ri
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,*.!Phi rùfr F4Lr rrl
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eBai fotodion of Ìloc 5ficll! {c( Èour dr Red sèi. ihq,sL sLclls a!ù! rlc
Mcrnc@ùtr, fcdNrù s]lls tiorn ù NitD od lud ih.tt x.re iso ( sùÌ.r

oft lJnJ Òastìdt $úriù5 orploycd rr d.nhh,E, r E{iDc Do11qrc lìxvùe
I lhnq Drrcw, iLbtrlÍ drll d,r o<u5 on rbc rloB .a ò! R.Ì sù,? yLìlh ùoc
or$iomllv lhQJcd oìd ucd À ri(&. ^ÌÌt,ofgh rln [ò 6<u (púrd f.o I lìodì
ldrfnùr r lìlqha!;c rEr!,3 rhc 6nd.! Dov rÈrs dft rLc nuÌcnal Ir

dtùÌ dJ rtrÍ ir n o[gú .oil rìd fo. ihnnllùE
rnd tu i shke r .oú!!trd i! a llrr pùHniliotr.ì A 'ùÌl tù of dcDrJium :hdls,
ho\'ry{. of N,kmM dr.. ùrrLld MìrEh.lch rc D dr ror of dr cr;o

6  d  r . r r . . , . -  ! _  4  J  ^
shdrs I1r tro ùr rc foD Lad! 6!{ctdi, oa oùr oLj(6.

4, !f rÈr!; . .(q !Dùùor, /o r. tud
rrl ir ,ùr,4, (i,rr, I r!: c. !n

r r ; r  c  L ù a ! r ù c . c ! [ . ú , r i t i ] , . , r , ] r , ,  ! . ù , . D r  3 | u r . ! f . ! r  ! , s  r i
L: .,hi ùi .: Dror. ri /iii( ,or4i
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Cl prcr IV

BEADS

Th. sc oa6adsnrqrprdrdLr.k to dr ucohhi! poioi, dri r torì1bor
t Lù& G in d'! fù otumll. DftÉl olrjcds.

lrh r loDs. pcLhlc5, îcd5, lh(llr irJ b ì, sLich. ìfnúo(ùrins r ìlùLii
rhcÙ, \îE psfoflrcll ùrfi.irlly

À[]ìoueh ù objld Ddrord FrnLl] rvùc lurduro *ùÌ Ntly r oE]
ùd\ dìo N(. mo( (oD'noolt Norn ò .l!!D, sùiùìY, rhùciòq thc ollicr
hads \îrc pordor5 or]Plor ^ înrl.ù, bú r rB5 îlon dìo! obj..t .]lt rti
ùiJlhllpcJ, o! ún.dl-ljidc L!ad5 xc( eohcJ. Blt b.rd, nc ri11 .oùuoD
í, igrp. r ulcr oì.hilJui Lùr!{, Jofl.r,, ùdlvca o! rubrrd.

ThÌ 6adr \v{c vqf lìiùLl-! F?!d i
ù 6ds of 'lúù tlu 6r'c bcn fa,nJ u q6!6 orall ftr6Jr: lhc,\ \@ útJ by
Lorh r\$ rndv{cuJc.al grrwLlir of nrùie]l hÒÌlì ùuiì rùd rnn.nì,
irdqJiù b.m. .ii. 'a. h1rc foi slal sL: irnirl (qurù ind Ìatitu),r irql,
Dmì (qold. ihq, d(ruD, .ofp( r,d nq4, E5i,ì,3 sld {nrìLtLrc ùùrch
(rq !h fl f"n L ,!,. trr foód (-órfin,s r fl

o  b " d J -  ^  o a
lFr p@lrircr loùLúLois orlsrpr to thc (lc\dqpùùtr or | ù$ua1 rdonnaot

r - f  , .  " ,  ,  " . t .  n

" d  ,  |  . o  . ú  p
rh( [syprnùs\îc ps'ùDrù aond of b&,1s, odnn

|  
_ q  

'  r  ' . 1  ' o  .
o,l iol]lr ùr $.1 a Òr lhN .Losm& of6ad' rjl lhrL!Letr ù!ìolcd' ou

;q FdÈ.(v M F r(i, rLri, xrùf d/
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rhr< D{ oa,fu Ìrrlhntr i!LoJ Br

!r rl( 1,,:rlÍc!dh Dy!tu') rÒnl' Òa Tùftkl,r!ù drr so. rlorrÀ or had!
ofJirr{uú ||trÌ,, ùl.nf. ùftìLo, (olould alorc. gold, sr$ fcl!p{, opnlec
,rloùld ghr. LptrLzuliGli\ orlr, n,onlÌ lrsi. niLL rd{siù{rrù! oir'. rll
l!rs4 r sLlr volJ Tlìúe '(!,.rùnrly ù, .olh., n(kLcs, p<bd! bcatt.
oroù,, grùùr\ a pn! olîull anJni, onl ù(foorùÒ1,.

A ]!rgc onoor ofrurcll !ùr5!,it,nl hr Lrú! puÙnìr.A orfrc(di;u
J6qil,! ! ,rÌ ùrLù.t olpìolc,l lroùîl} rirr !u!]lr!g bqJ!, vLù ùir úclllly

1,,l,ù !ìù.r friù) ofdr! Drlj,,g !fa!o( Latl\ Iou ii l iru i 'L ù Sùle,
rnrrc drc rv6 r rvcllìh D)osr.
úurl orù1" ù rÌìl.L Na. LF
iùLqhli nùFl by rll i{ bd\$r roìr o! l,r Ì,n,,iìq . . . TL. ,lDpùl p,ùs
\\ù! nru 'rcúl t,y r,úLDq. a I
o $ i , e n , r . L r , r s r !  r E h n a r L r l r o r o ! o n l r o l d ì f  ù ì i ù ! Ì l ì ù ù . . . s u u u
o f r h ! ' n i l l  g L a d q . h l L ! ! ! l ! . . . x ) l ù '  ù .  o L r E b N ' ì o ù h c d r 3 l l , L ú
\.lulc tril lù1lL! nLehlr LNrd l:!D nu rv{! puli ollgl&J Tl( pùlilLd
Lq.t Na. Lo(t ifr( Noúlirs { l 'ú.c Flnlìi)g or ghz trg Th! Lor trg
op{îio! nr ù {hl.ì rtlù fFù nE 5id! . ù fruD \o o!po!,f !id$.

mr s{ ! JLÀril ' i\ ori,s rù ù .loll qo&rs

o.o i no]ti!:! ponu o! |'|i]q .l v.
n J !  Ì o  u , ! ú  ù  f ì r l ì o l .  r L r c ( l r i L l  L o i , r u , J l . l , { l i J f r ) ù ù . r ,  :  ) r u , n l . \
L,g r.r r <ftir ÍiJcoi,ìs ofrl,! l,ol
olr lo, rlú! ,1 !n J' lN stril iy bcor siDld rlnr $d, l,J$ !u,l!l lÌ !Ì!l l\Ì .rnl,
tr.ù \ù dfill or i lìrd \csfrrLl! i i l l sj,s "ù. fùy pù!d(, nd d,i Núl,od
rnNld r.0ro lDr Lùrì $n î (

nnl !frhi' 4rri o L. oru,\..vl,alì lìr Lqr nLLùÌ. pùLa|l (.rtu] dì.
or.ry pNa{ slJ u " , Ì,ùi
Iò lqùùlf i dfll, ùl dnc! dh(!, polLlr Jrill i hlo ùfdrù rqrì, voùJd,
l , ù . 1 1 . ,  r Ì  \ i l l b c  r d ( d  1 l r  I 1
||ù!ì,o []îfùr, ùrat'ì.r irùn rhc Ini,. DrEù! ruiùJ Àn{ t lìolc rò
úc,rl tu [ùd\s polrhi, rnÌ, f Jú]n!, glúùl Tl,. ghrdbúÀ5 ùúrìlrLrvc
rlx llnc io,lt1,J! rr.. rhùlaùc JippcJ lhc Dr$.ìilc rlttuu( 6qJs.
I! i lr L.]t \vùc L{s oìd tu Dn{nl glú lLkr. 'h! elr ùrml dr hds,
nrhNlh n (l tror dr{,lÌ \.1,r ù

Ìr tr i,.1, ro b. rls(rcJ Jùr rlÌ oD{r lLh fr! xl a,n, rl Ly iìùir. Nr ml
ull,.,l Ìr i rî<l a!$,qrlr 'Ìitr |
.(ù u! lì$ rù l.ù, precc,l ù.l ir hislJr uuprùLùt
d! sù,ld tra! (ùur,Ior rl,ù,lìù.tr N.rdor!, it lnsr l,!vc Lsu nnpor.l,
ifù , riùu 1tL! cr.k nh ,, u.c n: o!4,Er!!u ù [srp' lìù rî{ 'fu, lor
irìùÌ. r,arùporîDD Iìlu ù M\Ì11dnfm ro th srdrD n 50 Dlrohln. d



n nu' tc alcd our A15o, sine nN tlurn end viil riÈd. quro, Nhi.rì Ms rhe
ùrÌ.s sbùe dìe Egypùtrs rol}ld (crcpt 6q,\l r a lrrc dar., whi.-h @uld Llvc
b<D doN virl iri owr dsq md sr< rtux.rz sid ir vùy ibùJxnr n ngypr, dh.

ArH€nkoryolú fN Fl KrL Uftù Eg-ypr, iù drofroú rúnhqofcr<cd-
iry! 5o!nl poùrd dirt iÙplcÙúr r!ùc aoDd: od llrh rìrar Drlr brok.n
qnNnù ÈLbld, soN.lìiu nì Ì[c fùn ofrùugl bù!],, onc ù No of ùnh
lhorvcd 5i!N oa thc corDlleDoî oa rhc borins opùn,or: rlso diln ofrDdìr)3r
ùJ reÀ ù{il, ud onq o! .rc flùc\ Òfg(nnh hÌr.h obriJi:n. oúq coftdiori oa
rh.f s!11r1ùr poù6. iad Drd 31, toD vhúl lisds {ft. 'nide, rvù! loú,J . . .
'rl!s llinr poior 5No b 6c dilL fo! 6olitrs .&cun, úrthF oìd dhs bsds,
lìùt how .hr sr rcùùflshùl r nor .vidùr.' !

'lk uDî (<ur dsqiprio! of rhc Dcrho;5 or lralirg fonc b4dr is ùI oa
Myùs i,ì .olltrhofuiù {nh Hù..! Mr8 pnns oú. dn nùrill,i Tlìc nd p!o.6!
{irh ill hnd îor. bùds ya! b .lip or n*c rh.n b reugh rr,pc.' TL. bùJs wdc
.ln lìril luÌ hr 'nbhirg dor! , tLer N hr Nhbing dìdn oa 1i]f a ac6y]Erd:
lr 'groorÈgdrdùg', ipfli.d ro .vìúdù bù,!, o! poriblr ro sv*rl di$ beds
hdJ hsdhq on o r*, \hich co!5krd itr o66iDg rho! iD 3 aiàbr gloola iì r
hrd grirq ror, {ihlly rùÀbù. or rttrrdzi.iI oi by ltr i,rs, rlid, rai p.o6-
$\ dor 5t rkhirg rh. Lùd to thc cod ofrhc shrfr otl dritl, od rtor orì eI
r, r Noo,ldì .,p ùr rrts (o! €ÍN ! [i nr[|{.) by rokú€ rlt siiJr i; rhc s@l
lîy, fsdi,ìs n. oa.oùs, {úh oì 3L!si!i M}o5 $sg6B rhf rhc lctd of ft JriI
ù boln€ úÒl r fo! fc!|ÒEÌiùtr, \\lìiclì lì! ùlL ! .lrp',r wr of frirr, or coppu
{soìd or tubuìn), od rhî rh. bol }! d.ivoì rvnh r bor or !!irh dr h}d. rlìc
poirB vqc clidcrrlr of diloor shap6, v shrpcd, poiahd, Fq -c c4 6r
.id.d ùd L!Ìft TL. rb,ri!.lr prob3riìr tu 6ùcrysrotrtrd ùir GoE rhc
6adr rhoùclvs, rhoush i,ì olc i!îarcc ùcl) qshcd dirr q .hùr sÀ aoutrd ù r

-{ 1or oa , j: oush ThùoiÀ of !{trcli4 (udrcJ) ÈoD MnEIiEh D dÌ crnÒ
Muu,E6 rutr,nily irc p{dyiniJ. LùJ,,hi hiyc bd tulghcd or aren
útue1elrli!ì p.Lb1ù (vhrlì o<ur aLon;rdy i,ì Eelpq, hú xhrch \yù. rdq
ionhcd o! 6o(J. rhc Jnmcr6 vur Éon i6qr !* ro nydvc rulunfrB (r!
Prc \ inFryo ìnor i t rd r .

r\a!uÙ6s ofbo& ofxishiccnr\ DyEq dar iD rLc thc6u "-.q!a{ uÈ
drilliùgoflìùdstìy ft$of rhow ddlln dìosD, rì[ bos frqù.ndy L!ús scd
b &ilc ùo o! !F( &i115 r oEc.i Mr'$ alggsr thî rhsc fcrs ury foslbty

i  s l c  !  i . 7 J  7 1  r l . È . 4 ù d F d r  w
. R M@d Fd o. ts' Ùw!\ .dttliJ o/

6 r. MoJ liJ o H MFd, .rtrhn. itlfu4l, r, rf. r, q. . Ms{D N!. t. r.rN
!: ne s4t,r ! 6r. n rì a4ùtr, ! r, PL

i ! , , ! \ q i r  1 ! î o d . n . ,  i .  r r , P r  t r r t
(rùùb No f ( rrhsl cr ii . n wùnii! cd, dd sùvj. rr4 p :è, c A. nciNLl
{r,4 r' f, p !:, ! v.rrk !tak4! 4J4l4( pp rjó, !rj; À Ri!ù, ù/ú4l, r'
(r{J),.P rr>!i ú' , in o ,4oi,,



cp(fnt dr pro($ oaÌunng' \rhidì hc J.dib6.r h a si\rL DF6rr rnL r
Dci! d G!bEvi Àc drilling oa piÈcs oa (orlio, nor !!irh r riov d,irl, r rtùwD :

b tu crirc M{$ù dùr ùc a nuDb{ ofvq rì!,! 6aJ5 ofMidJlc (irgdoù
p s l,uli dd ntri} on.i !.1rúr in Jhìers

&or rLoú o.i3 ro 0.6+ EilliÙr( Gpprc\inrdy oor b Òdj ùch) vdri.r
s of drr baJs s o.7o ro o.r7 EilEfrrc (a?-

prÒluird) o.ùr ro oqr iD.h)3 h lhr Dsns rhN LqÀ Ndc bod r roi
LtroNtr Tòn beds of ùtrh r]l nnìc !:c hlyc bN! fouJ :lF in ] nudMco-

NIi.kiy Nùdy lomd * clì lù Jnù ir LrJj! ! conplck Lsduulq! ùfiq
D ofigÍc dctrùJn. !lìq. Jlil lr, srcovcd

Llo.lis ofr ILor. fo! l|[pDs lh! haJi oJ 6dh 6uiùd od Nì6ùrrd lndr,  

!r!k $\ 5 : of.artei! Msopdoriu L!a& rlf fhc p!.ao.njor \'! ao n ùdr a
hollo$,.rrDgdnll AmdÙ aùft! r rlú n !n gqsilv dillcJ rcishr rlùousb
frclr oo( o4 rynh rlr !6uft (hî riqc n oacD i hrg. .rìip whù. f bslc dtrÒagh

h ilJriDDro ìc Drúrt urrirc 3nd a(h{fù lÌIs Ds.Ìy boùl dld i(us
6gdlÌ. n Lùi', ùLi.L hiv. ,tuJ\ l,!tn nìù!o!!d, rl! r$,prnn,3l$ ,nd. rìil l
lus 6cd5o dn. 6ù45 GoD 5hclt5. od,irLr! tùd'.oo, |lur oird, css nEl|
dr fo1 i Ld )g r,)rosùl Ììr rl,! !lì{]!rs ofdx !u.nJ, aad n n Dù tviys $r, ro

nEh L!rd! ùE b(k F .hr Nolnlft pqio(l. T1lc ùdDd
of nrkiùs rh\r ldi I Jo!i6!J 6,\ Rcn!{,. uan.l', arr, r]I rùrì $r tìrokdì

lìtrh ,,úr úlgt,tr rjnnncJ L,\ qdrirs a{at
ù ss,l.oliur.ynL r hL(l(, rh!! thc hol! r!6 Lr,,lr.d ||ùì Lorh lnÌc r ìl
LlLur poùq ld riDrLy dr \ù!L !o. luoodrnl on rhc cJgs, pFLÀblr raú r.i,g
in! Dui,r8 lisìftcoÌL D,ur6rr dra. dnc h-ds \rùtr où of su qluptdct),
úL \ !n qln!Ì 1,,- !ùìiltrllr nErrJ 6ad' oflhictra, a5, È! cnmfk, iì dr io ìt)
oa ftrb, kr,!u ùD, i,ì Nhnh, ildFusl d, m \ftc ÌùDy rt,osi soth.,",,.,,.,.,,...
tuk ofn t Ttì$c bqd5, trqrclc! 6cg!r b co,n. inro & rqriù dùrn€ dì.
NDd(ùL D!ùq oLl r!r. fir fir u n rla.lry1<ord q,ùry

lÌ [gr1ll, tuoc( ha& dîc &oin irc peny]di. fùiod. wnh is]l.r io dr
aL n LÒJs f.ùr,t r rG!E, ro!n{ trrs, rLt'ih. sc4q pú ol dr bsds

,irrì ri.d. or tro dr.!toaùd, ùi drc 1Nq fù-
ard rrùtuf Pdritr loDllsiou lhî hadr xqc Edc on rhrerds Nhi.rì wùc

rr v(dú ùFr!4 0í.ù48, Nc :1r ri!
! r  È j ! ! , / i o s  L u i r r r ) . r r  j  ! r  r l r  À i d s d  d f  i



bùnî o,r iì 'tu tuùrg ir dÒubdos !ÒEú; hù shcrÀq úc hadr vùc ludc o! r
ùbodoalorìj ',e.lt g Làdj,.h. dn. hqJs

rìd tu r,L u haJs, Nsg6rd fEr, r hclicrc, 6t Prcfs$r ltùic, n L\c mos
oblious. TLc ar* ùr .orcd lrirh the Lo,lr pN rÒ a Jcprh ofr I lrn, &coldiDg
ro dìc stc and r,\pc ofrhc had5 in hrnd, ind psllps lolled o! r lioirL vhie $nl
nre\r .Ln lotrg !'yliùl.r \.s d Nnlì ! |!lÈ iob ldioE, sho. fo! rLc lirs,bsds
,!Ì dtr dif haÀ, 3nd long aor dr tubutr ha.! Thec ùù. rhoì drud iùd Lrk.J
{ òotrr rùNqus dìc !\n TLc 5{(l lhapcJ 6ad5, thc pc @È5sJ5 ard rhc lirl-

oal)rt irrù s{ùo!\ TIEî {rìoE @uld thm 5c moJdlcd rviri Àc nDgù, ro dr
dcù.d aoms r (trrùì:r ù. dtrÌr, dùr r rùunJ ù irn, rìì r L!i|C. fLc cnd!
ofdtr tuLul2! 6a& ú\c chn' b<D ùimù.4 odrh. d,gr,r RaÈùrs Ùoud dìè

.  L l o f t  h .  h . , J  . i  d . . 6  J o J u  o  , g
Li!! bef Drdc où ù i\r irì Ìtrd dre fùìc

rviy, L(r fo! du! ttrc p5r<ofitrg \fÀ rhnk rnd xE uudc irr 3 i;nn {ih 4d,
uguir *dioD ftir.oLldl,ìr. L- ì dor vùy ntrìdfby frsnng dr.oi Òfpar,
x1ìitc q! rhc a\n, astirr a 6o{d o! oriq trd. 6r s&c Thùa6{ dr ùìÀ rcr
rirù&l dkÌ È ddnli eÌJlaÌ \n[ t hifc.

uor rude oD in i's Lur prrc.d Tlì. bst
.\rùplc yò e h@Lt! ÀiQ!î had . . . {hnh Lrd 6!0 pis<d xhil! rhc pótr xs
"iìì sai by thùrDg rir[ rrlù]dd ]Djú ioD oD! ndc ùl dìùì ton dìc opforirr
úl!. fLc i!îaoor Ncd Ey {d1|1rc L<D a 6ì!úr-úd!d, rilt src, o! cvoì i

'I hryc s.@rd,6!r thc bsds vùc ncd thc îrr tiN \hilc rìll qr thc i\is.
Ttu .ondsior n Jrd(cJ aoE rLc rdEnÌasc ofLrnJlirs i,!1, !ùll Crsilc obi.r

N d . o | d t L o ] t I
$nc h!:d5 D ippi,ìg l r rlI orl,\ obvio sl,! padial ùrLqJ of Tplrils ihc lrixd
hìu. gr,irg sùrtúion. ̂ì,h.trg\ .h. Ètir. cù{^ rlì(' ùì,]l oa dù !{c xrdr(t
fedarirs rh! rhrùdDslDL, n tr<d rù L. !o!.|úcd rhî L\c Lsds (( r"lurg
ror d{]r1\q. e tiLluJ dq6 !ù iidn} pcn{Grc irctì lnil tìolo. The gt!4 Jrt pcDa
rEr dÉ lollr ofrh! c+ùl Lùdr, bù i]rs. hols {qc lrgo nr dùùh! !ìd u!&
nì i sÌr,rli}{ lurlhl thc rN rcr afr{ rc slazc Nè dù !!!oìd 6rins. ]r n to Lc
ndcd dn! ò. Lrll-Lqd, $oN i,pot otr.r. !d. rnrre dr glr. r ,ù|dad. î
dÈ nì6d{ 5a& 5ho{ I 1i,E dq!ì onc 5idc, bù no 6adr llvc coDúd uurÈ r rhc
eoas Íoh,l dì! rlerJi€ lìolÒ T1ìr .onàù nkks Nù.ioùd r. ùo* dilr !x
plÀircd br L\c a$uop.oì thr r]l Ladr \.( gLad i! pú! o! oì thc Éoo! of rhc
ovdl Múr hq!l!, llrcvq, ilrce Do rE( ofqonùcr Dukl rlrryd, ixÌ I !n nd
$c hù! rh$. $ùc nrd rÀnhly rl,. .ooúr nnk llvc b<D ruDvcd 6y oh-
birs. cohi! lor ol $Jl ring&6aJr rlqc fqud. . i! NLnh ù bad! Ì{c
r:id,c.c,l tog.dÉr L ) ircqLilt clsèG Ly dì. rcii!rs oa rh. gìc.. ThR (otrdn où
la& to rhc coEluioD dEr ih6c prnuk 6a& rc( ii(d fl D"!., n rhc ovcn:
Lut Ì a oLliod tur rlùs tudroJ rEi noÌ ìc surl ùr.

']tc ri,ìy !Dg-1.1d5 3ppn. D !n!,r. cag b Lc lculy purc colould sba, but
ndì a r,irnúc opnllc o! cls vhifth .oE. Ir n Fosiblc rÌú fd, dnÌ bà& .hr .r1r
{6 @rcd ùtu (i) rvirh r E{ òù cùr o.fr&. d (r) rirh r rhi& @r of@roùcd
gL:ins !ri\r,( orly ud rhr ihc 6ad! E( rhcn 6Ed o'Ì,! onè 9,t it n ÀÒ



po$iLl. dhi rltr vqy rinr !irs,6úd! @y L2vc 6(n Dùde in rh. únL ruuK, ùq
ru lìivc Lcù EÒrt ÀigH) aturd Ll ,hc hor

,  o  \ L  6 " J  " , J  " h " . L  - J . . i  ' . g t i - , ' . ó r ,
rdrc srd ! .l)]t dr feidft bcds fsn Nau@rn raùc .onnoD1y ,nidc otr r

rÀqd, d!ìcd od rhc À&a tumr o!r: rher qd. .hù Jippcd in gÌa:ÈvaL ud
lftd. rr orly iim* !@ll hqdr xqc lollcd 6c*.Icn rlc thuDb rìd n'sù on dr
drQd, prcdu.i,g 1rotrg epùirìg forD rik. . sú ofcÒú.

nck Jcriho !úLo& of Dalirg arìc!.c LcrÀ,r od J$ virious turlnJs of

Tnc s! ud di"nblrior oa aaioc LsÀ in rh. incÈfr rr. îrìd in lìldlid.
Eùopc ]n L.ù diiúrd br Bc+ ud sbDc,1 ud t,\ SroDc lrd Thùns.i

Arrhoqsh it i 5oDdnìc fncd rhlr slrs t*ds fè Lìon; Esj,F llom rhc
rftdvijsric pqiÒJ, Ài5 ÌacL co!lì@rio!, 6ur ù\rT {se md€ (riùny toù dr

ofrLr ndq ofruLirs sl55 6sd! ffr;c $I5 i Th. u!ìrr Dodc ofbÒJ nrting
\!n b_\' vùljfg r dì dtroJ of JnL\n ùr gÌrf {oud e Ni( rhcc vtrc n.
adù{v foud viL\ rfic 6adi "i1t stu.k oD rhoì . . . M y bf,.Lr }rrc ìnpc!Èdy
roorù rnÌ t.|l r rÉe]l owirs to rLc Eit ot st6! rhQd nor LciD-q Dn.d ro dr
hodv ofrhc bsd Ths. r roud or r.oikr$v rhpc . . Sùnc tl* 6ed5 s{c
nel. ht qÒilins r lÒls hed, dtdirg n ud rhú cúùDg ir rFS. . . . .fhe 

ÈnJúì
bcad5 . sLoN pìrinv dr colls of rlle dÌad br wlìilh iÀc) \qc huift up, h rhc
dúsbrcnuc of rLc sló5 Àndwùrbed oarhnrycslìo\r Doi. orÌ.s of rlÈlitdc
pexl  

 

edì dd {hd. dr glNs rhrcad Llr clallr rp@rd tum n. on dr coúr&y
thc copric sl$ 6ad5 {c alì uùde br dnùrs oùt r gìN n,b., s shown by lons
búblf rníions; úd rtcn rLc bbc vÀ rollcd undù o cdge 3<ds n, b Di& n, $

Pcrìc al$ sFr 'rtc c{lr sl6s ìr 3ll yound virh lLDc rùriIg úomdì df
uoùr sl$ n Jl dú!î ùù úJ ni.k.d Òf rnhlirs lu$irg 3lo!s .' !ra1 Th.
dlad of sla$ raÀ wud lound upou t hù.opf( wjre oa rhc sir oa ì! tìotc
qùnd: !tr,] ifr! piling o! cnousÀ, ud conpLrilg thc pîtr!ì of cdoN th. {r.
.orrrurd D coolre !,d codd li. NnLùi{n. flr l1rl. po,r ihqc rLc dùq,l of
gt:s hrÒLc oF !o 6c 5F r arh od of tÀc 6aÀ.'

ncck defrils ! lor fritr.ip útri.d nc.lDds Òl ruking sL65 6!aÀ, nor, if
dot ?I, ÒfvticL (oc urd ia rsrpt Tlcc {. r aolIo\::

!. nÌr!  d,it,&&. A dú f1& ofgì55 hcncJ unr n Lad oùh rhc loEiirlucy
of rofcc lr rvoud louDa 3 vie. Duriìs ùe prces dr glN *r púll.d oú inrÒ 3

Àdth4i sù?'/, xE (reró), I r-31.

. H. c. !{k iì c !{Nq!, (l1r/ fr !dqi, & fF.. H .. Bqt a6.rqhn 4r Nqrírhft .:It6ú

.H c neLúdJ.. s sb..,r4r!ehr,4 l lxl
!J F.s sú.ddL c nobs, tuqri{r 4rc

' v M F. Pùc, !/ 4' .!ri P! rr, Dr
. A. c. t<k, cùiij6ti., ún Nùùddù. aIE1t



rlnÀ rud rhoe n rcquody a F@jdìoD Òn dÈ hùn nìoNLrs Nh.F dìis i]Isd
v6 &oLo dF. wLú, ho'r.vci r oa.o hlppùN. rhc bad Às baD Ehatd lor
n,rìFq,Fft donriotr, thi pojcrtio! scrcell] Jnrppcs. Tli$ rndììod r tu '!e

2. co,L !&À. To ùìik..hF ù gl
ùù.d i aE. Tbcc aE rrc sondn's !u& ÒfÒnr sLs Òdyi Ì odú úùs rlq
vùc !Èdc of difiiur lolÒftd gìr

'To iÌk. i Lùd, r Òq u$11,\ 6u1{, rv6 rlcdcd ofapprcrirudy ihc $n.
diaEdù 6 thc 6qd (.1úcd A p(c rh. l.trs.h of the bùd ùr.ut oÉth' @r
h sorìc dd dìn vr r{d s r h.rd rv
n r$ nrih.d lÌ adu g.itrdirg o! (hcatirg

'TÀc ùdúd ol Ealilg nLbllir Òùd n oa ioinc ùerr . . . lrull glar ú16
Lxv. betr aotrf d... i,.hc gla$ frro!-' î Tcl d,À!urD... rhi.lì .. dro tóm
rc xvntrh dFÀrr. Bv cMÙining Éigùnù ordìs.I hiv. brtr iÙìc ro ù(e th.

lrrhoJ of ùn !ùù!ficn'r. À snp oa slas of onidlnLL Ànkns' ud xidc
cnough to aold ound a {i(. xn, vhilsr u i dNr .onJnion, foldd rùrtrd l
úc cdss fú(d rogdlk so r io ùk. r !,l)e
rìd prll.d orr o.o eìill tulù1{.us, 5u!h ó rho5c loEd r Tcl d Abrú& . . .
I,ic6 6!okD frco i\c! lulc l.ng .vhJrÒl búds, ùìd i n(kùc otidy cor-
rii!ìg of (.1, baÀ si'rply blokoì on aD6 lÀ 6<! fourd iD a Ncs Kilsdón
gavc î,{b}do5' rdri artriLuro loc tqJi D dr c.piic fdiod.

r. !b,,1&l!{&. \vncn, lìo\.v(, òc lol,led or n ùor pulied out ì,ro a 'Dill
iLL., br liq& rc.ut arù n lrd slouJ to sLrpc r[c,\ ]E qltd lofi.l l '! i/r'
'r.oldcd Lad! xqc ludc ìn llyqil ùrlu ìvrjs. or. n..hod rn 'o lrFft r srrb
of gls ynh r ù,gdì Dqny.,lual to
run\ r 'idth rpplo\irurlr dr losù ofdìc bqd Tlìi! rvs aoldln rooJ x roJ "
tu nvo crJs !!dcd iogdlìd ! ftrrd. À sliehdy,liÉtrcnt ls oamúìDs rlìon
\r to frcpn. l rrip oaa 'iEil{ fo@, od NLilr n v6 pl6d. ro pros r !ùJ dbuglì
rhc rúrc of n pùpcldio'lIlv io dìr f{c nìd dh Ldìd dr nvo ÒìLll oa dr îlip
,Lf i s ro jùtrì .osdrrù. ùdo5i,s ù\

I Dùlr! shf ,{,i. ln rLì\ lrdlìoJ N o rdps of gììs rqc ùk!ìì r! t pltr..d on
ùp of a.L onu {nh ! -d bdrv{tr úùì. rLey wrc du prc$.d togcnh ud
ù( oif r rh. .o(d lcigrlì b fo@ rlc JiÀnfrq of lhc Lad, \Ln[ w5 foislul by
lourding n b 5ha!c q !(sÉ 'rhli dù gL$ \'! r,ll fìsr..

a(k &srib4 ilso uroJdca gL$ Lad! od Llovn sl5 taJs (\'Lich lar{, hov
!vù, {sc Dr uuJc hc6l( rhc Ruldì pqrJ), znJ also vùioú rùlìods oad..oriÈ
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drjld brukl sill &, a rlEr r1\Br rìarc bùÌ, dr .lùeùnú Ln ldiìr rrr!ùl of
,r,r !ìùrrr, oìd nr rh lirìqú i,!l jùllcr bQs ofFeI|r rlr ]ros$ bdil fr
b ù Ì o a 6 . . l i ! l i o J ù ù  r c c r h r \ ú r k l s L o r r ó , o ù \ a r s i e o .

rtc olid L! .rs dú1 h!rc LN! fourd Egtifr ( of p yuÀù dft. .\r'Ì\ìt(
b. trg I Nilrada i,r uppo Egw r itr!Ì rtÌof liri,rg n o .oraì rùD6! f Abr,ls,,
r$ nr ùflÙ Eqlfl. h roÙljl of trÌ ùl s!d,J D!!Àr,\ dft î l iodì srq!&

 nlfAbrdù. rco. rLm n i NircJ L!.k rùt
of rh. s..otrJ DyE( rhc lalG oaryh.L.F inl160,ú rr i:.r h glì.! c&rr L!i.L
\nl5 \îc bNrr Í ùnv r J,c olJ kiDsdoD,r o D .tr M dtc (i]ìgdoD bri.L

rhc b, cks rc goenlty ,mdc ofNilcatLuvùi, or NiL Eud d ni &flrd, of
rlmì rlE Qhirtrd ltrrl of Eevp. qlNnr lnd r hrtr \ .rftn y ù lrianù. oa
Jij oa$ùn, luúliring rurll nnoù,r ofnfrrLo. T6! rltri!. plopo{ioD of
ù rxo p!i!.iP3l irgdor! v{\ u Jifii(lr lo.rlúi\ r n s on rhc ctl, d!. rtÌ
fhff .ÙÌ !olì!a,,c prcpùdc, oa ù ùùL JlFod. wtìor rtc pùuhÈc ol da). n
rùgh, thc und n !,iti l idìrtv roe@s to cohùc ùúl,or dy (xrucos búdúg
Dúorl, rlrcùsh if rhc Dirrc 6 .où rnù jn !|ry n n !ù ntùtubrr an(l hicl<r
DEds ||oD t ro. otrlr dlr slùrl,! bù drrg dr]i'rg. rlEjrh, (EL oìd loa. dr;
Jùpc. ruordqrop.s$tr$,sidìilùviaÙn Di\cJ rvnL hùt, dDfpcJ rcv or
o,ùf ùrdi.Ll cllppcd Ìnw rl$,,,oùùrùú !Àd(d r r bildtr {Lù dìc pro-
poftioÌ of day s ro!v. Thc rsrrrio, p*ù" "a *òg s(" r, ,""ti,s b.rls n
ùdtr1onlJ r ptflrs oaù Nùy (DÈJou,' aDd in thc libb r ctìofpcd farv,
hùv{', ùdilso ìlnil tlonhc)) Jutrg, nhrL hrù | onplordo<oortiv,hor
ool) &r e !(dùDd Li,dm. ùr. it$ fti$c 6oth rt. f(Eù f rtdicir of
tu dxr, .4.dJl! if \îll ,ni\!d {id, r "i illo"-Ì r. ..".i,. ,"-. aùì" b.r-"
ur.! Mcllo!úrs! drr'cl1r \lullLlEyc ts! $dd.D vÌ[ g!ùund Kr. r.h
r, orgi,ic,nfr! sc ùu y hlgLrr, fhfi., inJ rhf huÙic nid, rùt úd orhs
orgoìi. Dnùnt! rc iJd to drr to inqaf phf .ny.

A p(d)un. boL r ^ ùr úndìcd c\onptcs oar ùdrtrì lGlif )rxoy
Lrick ìùJ! ohviost,! aloD thc 10Q1 cr rv of ùc tov docft, vnh m NJ. hùJ

Tlù ùrhod ofruLirg b.tLi ù km\q Gùu rÒEL nodcl oaM ddt.lGsJom
dÌ4" &l aúD dì. fxùìds fEc h rlt rooL oarckhflfi (E1glìrcorh D}u'òJ.r ùr

.'.. ':

!w M r Pd.i.údJ ! aúbrr,r4drtu,nh, I n!w M F Psd!, rLrcry tlsrPr, i (i 'a), ù,.1 5"w M. F Prd., siir.t i iÍ.rd.rrrr I rr

!E. aò.bq]ù, s& f.lo r/ rúdry, !!x arúr, r

!J v Mrrú, rr{dridr r@drdr cLi14 f I re

r ! H  ! ( 8 n  ( J r  ) ,  s r d '  '  s d , 4 , P

f t  r r J ,  1  )  t L , t P , t 1 . , t



p .  ! ,  J
i  - r . " ,  "  ,  "  ^ .  ' "  ; d  r "  \ ' '  ' a  o '

. s .  r "  J  - d

. .-;b, -.JÀ "; r"-,. -hnl, r. thctr liakd. lcainÈ dr L!n[ oD ,lìc grcud ó

d , ,  |  ,  r "
' ^  . .  r ì  D ! '  d " F

-  r o " 4 -  - . 1 ,  "  d  l  r P  l '

sin.. dw n nl.ltLatrl oaÌ \Yiacl\ dnùrLú.d i! Isvft. lrJ !in't ls_dricd Llnk
q .  I ,  1 .
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fùrhc! frt rùr .opr{ too15 ao! vÒrking it {ùe rvailablc Thc àdn$ .nmPÈs oa
rhe úr oa rorc fo! bdldinÈ pùrro*s rhlr .o tl anÈd tusù G or úc Fnr
DP6r, lrdcly, the lj'uDg ud loodng snh roughlt lut sL55 of lnnètoN or r
".-h* ofs-ll "h"-b-' i". ìon,L ofrhr drc r saqqurt tu rinsbnc PoÌ-
ùLìin whnh sho . very hlgh rodud Òf dr inmn s c1ilrElhiP' iî.lt Fir$

. L  ' .  ,  q  o d \ r '  . . n  - a .  a o d  \ $  . q  ,  d " " J  o l "  I n .
sore in l{qc sLbi ws found i! rhc ldÈ. Fú$ Drlurr ru5àh1 ol sdir n T{LhaD

G6ÒÌr ii À,1s suth of ctriio),i Ed 6is liEobÈ drbs &úr11I .ú dd vrll
dGFd' {oc \!d tì r Fnf DrraN

rG c$tlv d&d. bur <ftinlL of drs {ch!c r:ÒJ, f thc nftEl 6l@h! Òf
ùì.lts.d, * ;'rr -rÈ y ,lres"d, 'udîÒnr ùìP6l'.d aq wll5, PrdrÒtr' fui'ìg
xîrl od 1iÒúb dìrùLq r HilikonNlis us! rdÀ in Uffr EglPr 3 ud thc
liE6br linue ud dodlnìg oa! prcbJ]nòln toinb De! Qo, al$ in Um€.

óf th. s<o"d DE.r drt !" n'o i!5qi6d l1nÈton. 1irtl5 fln ronìh n
saqqu: s t lnldb'r ioo 0 in rhc toEh of ( LafklÌcrDi t Abydos,' rn iîfdLcd

; s .  J o  i "  J o . '  J ò ' i i  r ' ì '

G l n i r m p l . o É ú ! r n " P r ù , o h n ì t i l l l | o r p o  .
ol i\c sccÒrJ or rhnd Drnr rre tìc loqgh lirdtom drk urd lor reonng

od fù! ùortulìis i! rvd toDh\ î saqq{a r?

r,, rh; rhi.d D$iry d* i"-*il ;i or r"* f.. húild 'e i! '-, "--.",

!  - l l  o  r s p , . l '  r .  u  " -  '  l t r l e ,  n  6 u  d u  ' ó v _  d
; :  - r o .  i "  r o f t o o  î

. , "  . o . .  -  . . ' e  o o ' ! 1 " h _  1 o - ) J B " À l ' ì l r
" - , , ' à  ^ - d  .  1 .  . o  - h  \  r  "  d  o o  l l i J (  J  r J  I

\ ' 1 n  d l y -  d .

l - ' , " " r  \ . ,  - .  '  l  ' " ' ' o r ' l ' '  -  "  J - r  D . o  1
o  . J . '  . d  s  Ò n  o o r  d

- . , .  i . ; .  "  ì  e . .  ' . . { . . . . r .  h .  . , . . .  D  '  h  . f

r . . " d . i . -  ' - 1  , '  s h -  n p s _ '  o m o '  s h \
drc fsn the.sly pùt ofùc dFótv

!. E aúb![ od r. w. ce.', !@b{

!J E auiLcl, s4fi i4? 4!r.r. ú

-r !. a"ibdr, sr-úrd ', ', p ó,P1.

ù L cùn!!!. ,"róù ii !4 (hrJ.J D
"c M. FniL. J. F. a"+dr "ù t.-p. L-", sr4 r!4eÀ J P Lùr, rr@to r 4.fú.



L. ú tu\. n1r ùúnì r,l ,).rkiì.Í ti,Lg

Li liL,s fùfr$ù nLqifL(l io lq.q [sr|l D orr\i!tr rruL ir DùrF],, of
:

l r ì i r  r ) r ù n l  L ( , . r  ì  M ù r ' L  \  r  ì i ,  r i f i l l i a  r l . !  n o ] !  r ù | N 3  n  J r !  q r h

i,f p,jNN Lùi! !rn ù orpr(,,!J Lr !ùL.lr3 n rùc,r rs,\r.! r,ù! L,r,
l , f . t . . . i u  I  ! ! ! . , t t l

l,ùù l,."rr ùl.ltrrùúr. nloanL,Eh N\ rq, L.!ù ù!.1

uN (,1ìù ) {.. tù,t\, !rr !r .ori. Lri <r-
nD! ìùrDs. du,s[ sN]Ì,\ ln.Lll plportnD\ !f dl,ú ùqr!d:.i arl: r!1.ì,
. 1 I . , ' v i . . t n . f  ù r D r ! Ì . n L D . . f [ ù D a ! . . ú ( ì r . Ì 1 1 t 1 l o b \ L o ] L l r u 9 t r , L ì f
r nì ln.l r\, k o.{!!!oE,vcl\ ùl!\pi tuh,ll5 Lr|.lùr. rhf N I vLl]|.- Éu!
(irr ( r lnrl! Lrd\L |Ii. r !l!L.L .! latrl '{r ioo uuls ,(ùog i,Dùl oJ ,ln!
oftln rn ù(! i n,r ,pùr,1tr , sr\:t Jnr{r ol
AN!,. nr !\ùfLc o, rl,. \$r l.n,li oarl{ rr{r frs lar lrîl iN,ao, ù !.n
L  

 

L  r  r ù o g r , . L ,  ( . !  ( i  ù  ( )  D r !  ì  ! ,  f . , , , r r  "  . r l s  r o ù l ù c .  s  i i  ! r r \ D , ì .
^L\$Jri., ùri, ftuod,b4trrìloJ ot iE

[.ù\n5 oart{ sn\ L j!.ariù\o,f .ì, r L!,t!],o{ onllnl Llr! bro strîl
, 1 , ù , h , n n l i , . ù n N r , ì o $ o ì p l o Ì ! d r . r ! i N l ] l n , . ì ú ) f l , \ u n L l r L . ( t f ( D m l [
oanr Fiql,rs,rh Drrs,'. *lF,.,lu(gI ii]l ola!q 1,. sd, r n ft! .Nfl.' ùi
sri ! 'ùr ìr!ù!! r. f rL!Ù,nr, Lnd, it rhì NL,ùùìLr, D\ rnr. r rtrlqd,\ slrc
f L ! ! r , i r l , i D c  L r r J l l ù ù Ì o r l Ì s c . , f l L u r o r o r À i L r l L l i , , s ì r r n l  x  ! { t
Lr!Èr nulLù oI bùlù la.LllNin! rù. ù( .ú !ril,! Liuq luèùo! uk

iì(hoistL riù.o,! nr qùnùd gcoùa11r D dr rnD.Llú( r.ìd or\lu!
r \.$ r!qur!d, d,! Lfto î úi$ \!o! oLriocJ IiuD !pe3lloal,ric5 oi i(lì
quùLr: o1ìù, ù! ,|lr .l ir (lI lrrcr '!o Lì, aof.\D,r,lf. 1l!!f r lua
(rtun.Mrr1,ar fLùi Mr'!ùil! c'L!lnD,! |1i!r !!l Lr! $r 6dry wnh
L l , ( ! r , u  i u l + , n !  * . " , l , f  " . , 1 1 \
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Lú rhù. {c (Èatra5 ro rrÌ TuG qurEics or rìt honalcnr ai anr d dìc Fourth
D,vEry, rùl ft *onc {ó onpìoyùl dhlivcly î $qqrr |IoÙ ihc Thild D,ùdry
rù r Gia IloD ùc Foudr Dtlrf\ h ttu clno Mscum iìuc r a tcft{ ou
papva,(No @e, ot rLc si\L\ Dynsry rriru by dr ofiì.s iD dìùsr of-ril iI
rrri 9tr{.r,no Th. !@!ic5 {c si 

 

tùtrg r orllcd or a ìx,Èr hÌc
À. Mr ra rhc io{.priùr Gig! frcm thc EishrcrÌt Druty io dr riÒLrun

|[iod.,: TÌrc qùrtila {c rilt prcdùL\r. rr tró 6su aotr 4oúi, _,,.. . ry
.  

I  , d  o l  . , ù . . d t s . , , r r { ,
,  

. 1  . . J o , o r h  o .

Ar (nb!Ìon ú. irfripnoN ùc aloD rhc Niftùtrj ' Drlsr! 6 .]t RoErtr
NioJ.r 1Àc quftriL\ {c rcr lorv ùorkùì

'  .  - .  ,  h  |  . . _ 1  , , i

Di,ìN! i' in 3 qlri v r nl A,@a rhs. is r ùdÒrctìc of rh. ElEtìrcorh DFAir I,
orrhcr$road'r N,lcoÌposir!r-rio! rrcn lnill qwdc\ nr sLnL uúiì .on

o y . t  " . , , . 1 , ' P  n  ^ '
' . . \ b o  -  , , î

qrù!n1, orc to rìr rÒùrll ud rhc o.hr ó rLc lorthrvst, r dÈ folDq oarvh dì n
n írd dìq( nc .sbrcrB ind in r6c Lrù. ùtr r Ò!c of rhc orfuD.o, n a ec(d

rcaannooartr. skjrcJ lnn$bN iù ù]ridì
nc ùrùiprioE ùog llùu dE úd oa rL. ThirftL D}na,r in.]ta y pnr oaÀ!
RDo irpù'l(P{h;r î ar (Arfj@poli) rhs. ft c\rEiyc +,,""s,$ncu
Nhtrh lìelc a bick .I hay lcadirg ro du,, d. hn.J. .a -h:.tì "." î."p"d ."i 1,
thc @(otr.|Ù ! of Àlubor|l tr GishÌ."",r Dyùrn. r" """ .r dr qú-i; rh-" n
ìùldcpirnDqof,lìcRoooìncdlùolJcirA!àio! . 3d\ÌrBoriHrrìrf.iùr
qun.i.s .Àrdr.l io! I ì.{. rl&r Dilc sloq ù !.t li.r

A! a! c\ùft! offotrc ha!ùq Llcn.lwlcd o, dì. !pú rhrc r !s i.LlúrcJ,
nft aortu cizr pvfinmr Dry bc r"o.r. ì.Ì. Tt.h;or.,Lmìd,. g.*.. p..
Òi irsc p'rù!L ù Luitr \ fur (t,rcd{nri, tùùe tughl\ fc!ltuous ind (u
hui,g iE@rahì!. ùrornJns. $d ir cnrilll Nnh dnr ofdE pLhnÌ oD x.hi.h
thc praùI,! lrud aod n rl ùf lhc l-e. d.p.ùri"^ "-.t,, *c itì" ,l--i", a--
NhLr, thn rqr (s o6d,rd. ,.rD.sti6"i"i "-" tr r/ É,"i"d - ,.^ -"), -"

: , " , -
t . 3  ) o d '  l o  l r t . ,
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nN oa.lÌ irùtr*iyG vs cyqadop.d n ur(ÒD, bù rfu ttr. e(incJ liúronc
,f rL. ,dl, .f th" --ù",y &Ìrpt.;fM",Ì.h,9" r D"i. .t ts"h;i .,d thî or d,c
&mrlc ol ^hdrlùrpc I r Laosk rpp.c .oo sood i ldny b b. Ìod. ,{t Aql$,
bo, rhc ìioqroDc urd n Ìlìc roryÌc5 of sdi r ud krna ù bpB !dy, vhi.h i5
o  . r L t  c o o J .  ,  . r ' o  . o , t .
quui. oa aiirrr' ÈooJ ioÈ i! rhc lcishhoùhood

ù e JdLtd Gùr, dr djrinhsEriotr oa
old{ lockl, <ùor!d roÈùlu hy vcq, sD2ll p!opo.io!5 oaAi}. @ldtrm oóonÍc,

Al nrexdy nni:on<Ì, d( hilL 6o!dcd,ìs rh. Nnc dly froD criro .o nft rq
r. oI li@Ìorq Lut h.voDd ljìi d$ luroÌonc n cpLcd 6,! sodroq ùlìi.lì r
ru!ì rodns dìc hill5 on 6orh id6 of rhc ri!ù trùil trar ^r{ù r!Ì igril hcroDd
Asvu llqn (i!ùhr to wrJi flilla r Thc Dor lolrholt o(ùo.c oaeùÌ$onè
r !ùr strbei:, bdwe! r,E $d MrbNd. s ùbne ]]$ o.ùf! * d,,!!.

Althoueh m. ùnplo).d gcÈElly uril a6o,r rhc lDiddc of dÌ lighninrlr
Dyùst, sedioDc Q\ oo. rì.tr.letr r$e dù q'k1cJ rarlnl a 3L4dI n hÀd
Lcn scd or i nnil !!elc i! rt fo@ ofrfral rrlocl<r orurdre$cd of otrty iougt,l,
dt.$d &ftnì î Hùnkoryotn r údy r ù fltìaic psioJ.l v6 cDplorîd rìso
i! tbc Ehrdtrh Drn6q fo! ihc aooì;Ìious, P3v4nùìr. fiìri( ldìnhvòj roofst$r
n\l thc rnL ù rh. ìrr'loryl. Llll !ì rlì! Eoftaq, rcÙllc oaMútuhorpc î D4i .ì
&hriiùJi! r 1sdlìh Dru\q, ror rh! Dov trurd.or1mùÌ t,lt Òfscnrvofd r
r Ka.ul,6 rd ù rhe .onsnniion ÒfrLc rolplc ofA!(Eurhcr rr od rv { M&ìnu
Mdi, Tlt uf ofsdfor or r hrsc nÈ, ìmrylyù, t.gú ihÒ(r rhc niddlc oa
irc riEhe.r\ DyJrty ud prriell), alt rlc c\i,riiì! rurpl.s ù ùf|ù Egypt {c
oa drs rDùnL aor c!Dpl., rLe tonosr8iúrÍJ (rtr wtbr of rhi.À dar, aloD
lhc rigLFdÀ Drrerv od rLc lrsr aloD Àc noD!! psiod), Luoi,! K{Da[,
Quh,r úc AaÙ6rùì,! MùìíE H:6ù, Dor !.1 MdD(L, Dúdcn, ED!, !dfù.
{oD orìbù, ?r!irrc, rhoî nr NuLia (i c bÈrer Asrm rùll wxJi HrtfN) úd rÀsc
r dr oÀc of rLc saF.ì J.$r.

lci j e s{d,.6r(4/rn sùb, P
rri(!: ! l  s4r'bdoY ! {r.

! !rr,rtuirrJhf.f,&/ r! c ú. !$cr!

,a vasrù,! *or. rùlrnc &r: s&
vi. (in,v!(ierl, rr {re. N{ùi

resù ùcrL&rtúiPLi: i,v 6rl

.ú nfi rbfú s. Eie orsdi I fo( roo ù qaf!
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h$rùrly f Abtdù (Nùfrùrdr rJynijr\), r][161 6cins 31DN ofndy orliìk

1  t ,  o , " ,  , ,  ,
- . o ì  '  i

oìd g trLr P lú ind nclìrc!6..
Ì! add{iou. ho}avù. ro rlìe e\l!?rio!,jur DonnDd. odÙ rùìptd iiì uppq

Egr'fr, of rtìich lorv od' a a$v rcDiiDr dsi \sc 6dtt ia peroat,ngoDq $or
inrdF ibc Dorlrl ,qnpL of AÙúìrúpc I ' (ùly nishrunlì DFerr) or rhc
!{r df rl,c Nilc oppsnc L!\o,ì ft rdnplc of rh( eu !l&oL î {mitj rtìc
rDplc.fTh(rrÒrc lll,(lriddlc rìehronL Drùir)lnud ro rhc !qrh+!î of
rrì( Ramsfun: rh. ÈDrrcof^nìcntb+( f5(!riddl! Ergla{ùh D ri, hùvcs
.rx or Tlìú!N$ 11 ana r1r Rnì$.Dì j r]tr h,ple of :fhùùùc rv 5 0rú |r(
or rjshrcnth Dnùsl ro tu surh,csr oa dr hr$.n ùl rtr rurplc oa
M. )lPùlì 1 {Nindsndr DrrìÀ4ì :LN* @iJrrv 6cs.úan rhc ÌNsrùn ùJ

Trìc p!ìn.i!rì ocic,r $ùllrùDc,lùEj$ \roc r sjllila, rvhrcL \ lnùrd où dic
N,lc xhod fonr uillr rorth oa,{$ar bcNer Ednr !\Ì KoD o,D6o t hc quùi.r,
vhnh{crqc\eùN.. L.n iù.npdo!5 dfirs Goù dr E,gLrùrììDJaìftq Jo{!

s prùbiLL Ìlni r|lc c{iicr iErip.or, lDcly

.  r { . L D . r  î P  l " . f ,
plinciFìclùrì.oarltqrlicrscoa,od5rox),jL eiI\qfiÒùnj!ÒlouruqExúq
sr nd iFo rh$. qudr h tti.u of q,sin. ho{$!, i ur*DosD, dìorÈh Íg
gstioc ìùvt bcoì lmJc 16î n rv6 aro r Asqr,? Lù rho(gt qJ'brc o<us r
Ar\an,e r rÈ,c Dor L{r ,Lrc ú ùd lh{c rtc pntùutar qLùìnv lNL r rtìc Mc!tu_

orhù rEicùf ror quuliè {c n sn€ I xboù .{Òqr nllù $úfi !f ldau
od r aftò, NaLh arFù Nrl,v fiyt nìitÒ srth of,{$!r. \ònL liùr, 1!
5hùur hr iuri$1Ò i'! rLc quEr" xr lork.l tom iLoú ù înfticrh Dynart
rNl Ruuatr rj,ìs,.hffy ror dr sror úcJ i! Àc conùudioD or! r (rr!6 ir
Qnor ùl tlt lurpl!\ ofPlile !

. r  N i r ì c . J f , ; .  ' t q r . F  ú e r ; J r

l À L r w . i F l l . c , l r ù a d , i | ! i q /
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Ar 11(ab uN.rr oanE,ùd$tre oìrrolcdaol iìr &ùfì.s \r qrfr.J il Ìhc
DdÈlùotrirg Lill! anll n ofv{r poo! quliq, 6ú i1r!r scJ iD Àc rurplc of1rúD6c
rr i bù(f rìd \ys |osiblr obaftd liùrì cl rhùr.,

Thc îoE fo! rhc drplc5 oa Nub;
ùLc. n \$ qùf.J, fnÌ nìG ùc !@l u.icnr {uùlics f Da6oJ,! Tafi i rnd
ftncl wni! Thc NtrLaD $DÀro!. Ls b4r Jc.jLùÌ, rkÌ lp(nior Íùlrn,l,lìy
rùÌr$y j lnJ sLdili atrd slid.i

cEntu n rhc poc ofalalscda!olqyfJrùrolksoaigDcosofigD, r]* r.
N. hoDogln$ú :,ì i^rtulc l,kc liEgrorc od sodronc, 6(r ùc coDpscJ of a

qnÙ. LlslrIî bioùr rìi.i, hùhko sonF
' n  t , " , , 6 .  d . J - .  , " 1  " s  \ , 6 u L n . t l
oE of rlÌ clùnddrù Lrnúd of gqúc. rL! priD.i iD.ltlJùnminslsqdil)
bcios vniLlc ro rhc núcd !yc, rhc !o.l Lr r gnN,llr sn{nr., rÌoD {Lnh Lr nimc

c@n 15 onplolcd aor Luir,lDs frcD ù dny dytrúic frDq qr{.tr$,
gdfhll,\ î i lEirs Drqiel fo! !hor6o5 ùd p6qss od fo! door IEE rrrmprB
ofr crl) uc lìavc lcù mùlioRl :ìtuJ\ .! 6* io rL!.. tuy L! idJcJ ir cÙploy
ncrr il thc irrnor ofrLcÀ(l3rsc pyeDidsî.rn!: ao! arùg pnr î 1cÀr ordr
loxr.o$fofdrfr'íùJofxl i i, fq falins rLc scrq pur (rbN nvnúÀ)
or rhc prqnìd of M!!Lró, rfrrrc i coùLd.nbh Nr.ror r fiìr in Nntiotr ì i,r dr
LrÈriorofnìrpJ,ún rouds ofhoiL ruaGi ud McDhauli od aor rh. coúroc

tr\ (viucr hìd. ofl$rúi), ill ofvhi.lì xr of
Foùlrlì Dynòry !]r.. I\nn!16 ofns Lú ùc sc a'hò door anm6 iiì ùinv oadr

1lìc sc of slEnc i! nr p}urid oa Kh31iè n ra(cd.o L_r Hùodolr, vho
Íy, Ìh! lo\y$. llùu of( s Òl ú,csrcd lthiopiu ronc i ud thc s@irc tuirs of

cd Lr a\ùn oa.Lc dsd ìúnùr, Lìu HùG
dorù f&, dùt i5 fù e dìc Lllf ofn5 hcighr ir i of Edripio îo r1i DFd{s
sÉ rìc ril1, ror nfhùì fors hiqL rùc ot lìttr.t !ùrbL l i! rtsi Òf Ttìrt.5, d,c
ror !è ofdr !!rc fooc ryìrL thc orh( plEuj,liJ: sfrbo ruús rhú 6oD rh.

j s o Ù q l c | { c ' ' / | l , r Ú i I ' , , l P a ' : d j

ítù4.!Lt,P 4t1

fLl?4!!! ' ,P !o
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aùnùrjoD nsrlv r lú $ dìc nidÀlc, ii is 6uild ofblrL roDc whnÌr ìr 5Ìoughr
oD dr nìooìùnr of[dúopi3, dJ hcins h{J

ùd,liÉadr to br rorl&Ì, dìc Ìrhou! n artúdcd {nh s(r c\pcEc', rìd Pliry
k!thf.nihuilro.IthLoP|tr*o|...:
rr rbf infan.o il! sroir scJ ociúJy ro! 311 pùpss rvr .be .ornÈerr1d

(d retir' f.on Asra( brr eby gtunc (gc&Elly v(r d{h gcr., 3lr aom
 swù) r,ó onplorîd s ycl1, rhoush onlv b r comFnrirdr nùrtÌ.xùr. Ttìú,
inrhe.i$Dl'ù$r iÒrìh iltidyndriolld, rLsc i5 s(r g@nc oixcd rviri thc
ldir h(r rhc s<ord D)nsq eÙpr. òorjrnb aroù Hrútronfùt$ sirnr f thc
nDdq ro b. gry gretu n .o,n!-griincd rcJ sruir. Judsins alom ù\c angùùìs of
dnk s!.r' saur& dDr ìic rbotrr dr ru oarhl pyqniJ L!rFL ofrahrÈ. rLìr "orc
\ . .  . . ì , r  ,  o r J - . . b
K62fra5 $llcy FDd.i mong rh! rcJ gúnc oalhc ùIìEid of Mcll<uri, lodì
oúùiJc ed i!5idc, rhc( n oì o(5,oúl b1o.k ùr r dnk gry dkÌ ir dÌ turytc
rdjoiaDg dùs fyhnìnL rlÙE n 1 ò!!iJs:6lc aEout of6dh (d sanìrs 3nd dnk

.ìl r nl gr ú, wr .ùplor c{l J$ lor doq
lnuu D s.rr. of tu Uppù lg)?iu rEplcs ùd i! rh! cludipl of sdi r r
Ahtd6 A[ho ugh ao I EgnbloenJ p ù4o{s i. r i'Bj.icft b cll rLìr s(y roE'ùtk qtur gúnc , rnrl,r n n a horLlcndc-biornc grri&. Th. rrd,rd offlhy, a
laDc ad u*d Ly dr utu D Jo.nbu ! !Ò.[ qúúìcd r s]oE r (rhc rnci.lt
,r,ìe lor AslE).lÀi.h for lc 5nc, {3 a]ìlloycd tor cùirì corìhN D úc
Eglprnn LlLprlrr Jùo$ .shirl/ r,s úc ordiùr A5xo Ed gruirq s rlir_\,
cxpl!i!5 thf Jrflfd lad aù,nqlv bn dhr /r/ryu.itdr {i... 5pÒÌrcd }.ìrh !cd).
Thc rD sy.ì1r ù nùL!,lìoftlq, applicJ b a glsiri. !o.k. rcu lòsi'rxpt6-

I is wrly qlmJ bI lìÒnhlctrdc (whi.h gnts
3,rrk .otoù ro thc rorc) a4d i,ì {hi(h qu, i abfur or pa.r ùnly in 5maÌt

Ghnnc n ridclv di5d6ùcd in Egrpr rìd o<ufl úùrfù11), I Às!u, i! thc
cr.r dsùr rìd s,úi ,ìJ ro i sùll crrni i! lhc ùstrr dcùt

tilo&rc iotrù of dr ro\n úJ rlt orLs o! rLc c6r 5idc oa Àc phuq bù1 odr!
úJ iq!n[! qu{os 3]$ cri or dr nl ùs ofll.plìúttu rd s.Lcl úd in r acw
orh{ rlx.d.! quúi5 r A$yu,i llcplorirc ! od r drc F ̂ . ciùnd! uc Jl
Etq(d b in ùc oci.ù rcordr r ùrll s tu sinlì q!Ei], al$ r qùr.y r
r6L{,! \lìì.[ hi5 not 610 idcDri]ìcd Thc Ec oa gruìne tot bùndirìq d!! orhs !ur-
po6 L urlr,otr.d .orrù ùdy.

rri iJdnio! ro rhc g!úir or ,{$au ind D.ishbouùooJ, dr oDl, Òth{ sruirs
hox! ro Llve bÈtr soÀd drf ly & rLc (d sroir of wrdi d F}vikrùi,t
(: conrìlurioD or v3di H.nuùDrq, ri.nv(tr a.ù ùJ Q$dr, ihc dt oa rhc
solki,g oa rrúrì n u !qn, 5ú p@6a6t It (wcicrrl sr Roorì) r úJ dr



h]Il ùd {hnc grune qu{dcd for .xpoft 6r rhc Ronùls î Mo!5 cLtrdi!ìù5 n
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.on,p-i 1.", aù of dirL." .r"olli". foD $d diF.T@r {ùnc gEriq wìÈths
*s;"tu i, rotr^d," !g,'pt i, mt k'ow\ 6ú ir! o(útre hó !ù hcr rtPoftcd ud
ill rh! ihbÀù cranúr.d br & h6 bca ùlcirc.

L - t r r - ' , ' V  r . r .  o  h P
ùtnq r .oi4et olrnÌLDc aolm of elllùn àrboftc, {hitc oi velloÙnh }nt ir
.olou!. raDlú.Ì ù ihiD $diors di frcqu.DrF haDdd.

Aìrbr&r NA cnplortd r r sLridi{t huiulìg DDtriel chi.nv ro! ìiirs Pr
.gc -d."."n, D ti.'1-lFL'i"-, toiì etlv dln6ti. únd ro r lc$t s LÈ r
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horpc rEclc Í D.ù cl lihui (llcvcnù DFóit):r ]òI rlt eúury d 3 €Infb
of SdLmrcr t " î x,Eali [r$.].dì DrrÀri; for dt $!4uùi6 of dt &oPlcs of
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(E,qhrÈnrl Dlnrly) dìd .o. thc $dqr-' ùr rLe emPlc oI RÍns Ir î Abrùr

rlaLs.! o.oì6 io sDri,\ \'hoc, horvcvq, rlm n nor uy MJ.re of it cld
LIirs hcdì work.,l, ind in v{iou\ loÒlitics ù rhc dscft or ù eÀr 5ì'1. "ftL. Niìe
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n|gDùDq \nt JÌ rbÌ rcnhot) of rtìcc o(urcDc aD,l prc<cdi,rs flrlnv{d,
rhcv sc múrd cp<rivcrl À .olorvi t) i, .LN wrL c(ù.li mr Hd,qtr, rtuc
r|t( i! i {ùù!,\ Jrirs ÈoÙ rhc old (inedqn:'{ì iLr
lho. òc fofr !!r \rrl<&Ì fo! a !tìÒ. fqli i,ì uNJùn riÙs,6ú Nlr!rc úùc i
rc clido( of o.ioî &rki,,sr, G) D irr willi NlofLir (i ri n.rì ùrih. 1llrÌr
Sohr). ilDor.l( qr Òf MasLlghq \6sc rhrc {c !ù aDv 5igE or ori.Dr

i. ,ltruvi,ìg n .lr .i ù. of Moh ruÌ ^l1i!
(4 ù drc dùùnr c\bding alour a6oú MiDir ro i lndc Flrìr oa,{iur, i d.Òr< oa
narìv ùDlr Dils. \4ú. drn r. ricN of ro.liú,g rì uh) !le.o 3nJ.rlìqc rlì(

n$ rc îrúd TLsq rnìar, ft ,.acrcd ro
fr.r!ùrtì i idcnÌlf. G f rleùnÌ6, abar 1ì6{0 ,nitc5 aî oarl ADù!4 lrd i!
thoì nfrFor hcgDii,e D d,. Foùrìì Drnty ùt .oùrirùr,g ùrril rh. N.rv

" 6 ,  q " '  '  r " î

A quúr. ns r rhc !ù dnùEr, bù rîdrf \où1, nnad ù dr \vid, Àsiù.
rs \ùrli!.1 f rtìc bcgùuDq of rhc lisfircnrtì q!6rr ùJ vÀ rNpúlJ i! rh(

À \\hnc hnnuaoÌ JabsÌ.! o<E ir ùJl úreor5 ùd n vo{." "" ","-,
firc tor s{s (ofú $t.Ì Í rúú ÒN) rhùù dtr.c n ( L,!t!D.Ì vtrdi,fdu ,Ìfttì

fo .\mq( ol aolicoÌ $ riDq.
Egypriì i lìlAo Nr kDùùD to rL..fLrrnú (roúh F ùnd e'ÍNy 3.,.1,

Plitry (lìrr anrùv ^ D ) od Alhses (s<orJ ro d,i!l arrw À.D.). ll{orlèn
116 3 dì.( ll iùid -.ú lùúnL rì Isr$ i,ì n,. ùelìboùnìùod of Thúd. Nid. Ì
\\$ dtrg ùp D li'.r Drf: I rl,trr uir$ ir ox pLrc ! r|l tl1lratu r$ Àund i,ì dr
u.i,Lq of'rh!6o lrJ ùoDlh{ plilc ri dnÌ Í va! ùLlrnrqt Gouì AtfLdfon rL.
por n.f of\hnh Ì,r tfùs ro rltr\L.rer,D i!ùycoDnrfd rrùúì dN iarr Do!
riqoiDs rc uNùohnn nEr Goì rlc toundùnr of r! p!o!n!î of, !!bii! lr s,\!,
'or 

lìanrg dìú! \!.ùD! .. Ìlt tùú,.aMdnr] (k. frùLnnr' È(ùopoli),
Ahbsro,. ù bN, oar)og: od 16Ì oaHù.ul.r ' rfAhrrsror \q! urwluc
rùr IlqoqpJú r ctrDú Lar L!ú ft .Io!,Il.rr(L ùì n!..11ftiù. Lìmrorc,
ru, rù!! Ìì(ì tfo$ b! r.|m r

r r . a ' ú ù . i ú 4 i . J , j i ú  r , H / , ú ( L r l  q ) r i n . . r . 7  ! J  r F r . ,  w . h n r , r s t ì ,
ruGser r) p t. 3rr y M r fq,i!. díof,frirf,, (ie1). n 5, ró ú!, !r, !!.
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fotrox: : Thc !o.k .oD ù c frcD rltr tsD p1c of rhl .t ?rraurid couu ùrni'ìÌv Larc

.-"" È.". dÌ n-" I"."lih r thî labcÌlrd shed cl Inò whdrù n did s is

Alio dui{ rlÌ oid (inqdo!ì, rDorhù uuunl, gyPnu, cnPlov.d fo! moru

",d pl"tu nirh Gù" "--;poh, "6 Jdo* (ftàill) F!o.ral. ù Pnt * lcrr

Éo,.i ú. Fayun . anJ piobnny aftrì gypiìlr 'sú roùd r cia Íút oLhhcd

Tlìu lorDs Girrcllq. Dcprù@rofMD6ud a$rii$ (si! H. saÌlk rdrr,

!ìtoDcJ ú lhr r]l( xE ro cúdorc of atry Yo,king of rLc l\btr Rosh bórft,

vhnL wouln Lrc L<! dìc rùrcr 5où.. of iuPPIv, a,,,1 dx rhc .lurhY ir |tor

ourun. tr r Lud. .otrrxd v{i.rv of rudrdn thî LÀ 6tE foirRd iiolr

oriLDrtr 5úJrdr L)l rhe dcpsn où oacNillit qu{ú 6d{eùì thc ard snúi
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HÀmlln-Modrm rorl r od r cú Mulul ' iì ,L! W , Nr@n dspr$joD, hodr
lLiin $ndronc or Àc ert ot rtìc Nìtc b dr

north ofAN Í!d n siDaì.!
orlrli iLv!\nnpìesú.Lìù\!4rÒlrcofthcNoaquùrn.rJtùiujlsuùÈ,

Drù.1,!, lor dìc dú6ho1dr ol rv$ì doo^rxys i!! rlÌc plnuld rcDtle of Tdì î
eqq& {si\dr Dyrúr') ! ur fq ri!i,.g rr" r,-ar cr.r,t; i" dr H":*-" py r
frv.rflrì Dy!òq) 1 ùd ir bodì ùc iìodì ùì ioùL p),uria5 r Mrgùune (Ì\r.clfÀ

Thc cc6d Alìon qwr ù a. di 

 

*ù*cJ anJ uDrn ((r1", dìac r,ùc arg
Dq,hry ùiitr i,"ù,paoE i! duli bur ùk Dor nù Ìongs c\r. n !urE}
@d 'hc ror rreD r n rNniùkl r"*."1 'i-- i,. d. ""; ,--d,.' rh. i-,;
nr .o r]} turlì ofAnvs hs ilrc b(r qMr.J cftùivclv od iì on! ph( rhqc
n r hicrgìtifhi. ù{ritiùÒn, 6 e]r ù ociúr nDr lùnhg iqE Èor iLc q1nEr.!

lL. ,lùrryirg ofrorc (ou1d rct, rud did ,or, bcsi! uril ir vr rùÌùcd poribl!
b, Àc advcrt ofùhr tùflu)ioùt!. vtì.! ror rhc ri$ft ìf dìu \f ofîorc or I rrgc
sùÌ. lù tùldirg pù!pù$ b<ù! llrLiùu!. Thc ror ufd ùfln to. !ós ;n
odu oupnrivftj, nuil d6jcd5 hàJ Lsa proùuaì toÍ Sloclji rhî, hrvirg hlq
.lùqhcd foÙ thc .1,F5 Lr Drr l Èorss, \\G cÀJy r(srLtcj or GoD $trldùs
aoDd ,ì dn rtrur !lr,\ vîq .ouE$ rd r dr úlo of thc !v{ i', dr ùàEd
na\. od, clor aac! th. qmirl.l,g ofsofr forc had h4où .orì!D!, orc I ì.rr
ofdrc trfÌ "ons, uldl gonr. {a\ slDof rlraint,! oLàincd aor I .o6iJoaLlc
p{iod lioù Loùr dùr. rh. r ìdtDJ of q ua4ine Ìor ir n,t Eld a@n dr clnÌcr.c
sllb hc lcorio rhc ùnr qud.i rìùr p{ùrululr, {ls. rlùr uc 6to.t$ o,ny

QuEyiag aìDúr <ftinr ù(&l { sfllaE ud dcr.lopùì oú of rhc curDs
Nlv of sorr linsùlc relh in o!dc! b Dik. !où$!, drc ror nk ù oúr * n6r

. . . . . h  . -  n " 1  " , J . . o . . 3 r  n , " p  o Ò - o ,

5hapcd ùd sd roriiì,,! a íqqi"s b-b, *nnnJ;rl* *fth- rùt adù
lÌú drc $orc vould h3vc !<u nroì ouì r le$s ud Dùc rgLiftr, \Lrpcd 6to.k5

rrÉ quurirs o. $ír f.!. (rhbr!r, linEtonc d $ dod [À !<ù dÈ
r.ib&l by souu! clarL. dd InsclLeh rr by ?ùricr ard Lr n.is,,er.ù Ir;5 Lv

,v F núnq F!ún rî.,, iùcNr.i&i/r3rr p i i.
, r. htuq îq4 d, .!J .tft r. r !
.J r auú4 s{ii-,4r'' 4.nr ,!

út.r t6t Èúla,t L!t/, | (,, i  t. ú6
v r ú n n s h ú d n M < k i y ' ! ù I d l , .

! r  l d . h d i  z , l  s .  ! ,  ( , q t ,  |  ú

! G A r d i q , r t @ r r f ! @ F .



r.nl (l$oru r]I u[ùt rr,)ì,td.(l,ios
n r,. - Ì,!L!.,1,, r ra.ùìolnool!trlr,rg-.r.fuLrq LLru!,,!rcd Nnh r!r. .

)inu,! o,(l Dfrr1(rh. Dù,rLlr1eùr1ir !ù,i

un r,r!. !r'ù,, !rh l, "oqro, n,rr{, ù1Ìo,, r,!ììd!., r f^^, -,-,.
ùrf$nrl, Nùil TrÌ rùf r!.ú lf-qì ù n!o: Gur nL bf dùlNq !

,! 11 M JLll!. r i j ,LJ!(L J.ú!. !ù.ú ù'i!
ìD..ìr i..ù...hir, r!,h \hn\ 1l! ! x!!, oiJr $nl, hr,l L.(,, J.!!ri iolr
1 1 , ! . { r l D p F l o n o r d { b ù , 1 . 1 ú n , i n ù , r i t ì { (  r , ! D r { n 1 b ù 1 g i L r L t .
i i ,,...\,r l lD.l iùr.!f. rLìlr .,ptirn to ]rry! bli s...ì r\ r l, Ì,ùnì !.(!,.ú( ù,.

rr!(. "!nùs !a rr,! ù06! of rrrc îur! F ùr ù a.u trh.LapJú) f*:
{L.f 6rr! oJ d,f,n. r oi fù! ù r i,fu n{ rott b,\ frr rnk. fiuLlLÌy,(\

úr rv{k rgr,.r.., rl;! rù,b r! ",,,,,..,.,,.,.

.n.! t!úa1î 1rÌLr5. r Ei:L,ff nr, D)i.$'\ J.ú!. ìnùrLG oalhùr h ùD{!
.úJ J!,!l5, rL.l.tlo l,!!|! ofdi[s. !]u,i,,e rhf d,t! hrl L.t, u{l! u ù lPo!

Tr,Ì rN! | oLxHy úùr liLl1t,f rolslìù | ùh nhq, hafi,g.rú dr Irt,r
FlúnL rNr! oalo\!(l ur.ìuni,g od aù,r,f nrús !a.o(t nDL,l,:a.

r[ !ntrod ornLr\g ù,t.t(ùilriDg rt,$
3ir Lv 5ù ùrr ctùli! , ard ùh.li.r'

nÌ.Lt,f.,Lfrr,,.LrnÌ i!"dofD.!rof roì. \orkDs acrLúrJiLL ^.f-- ^-
f.o dr sa,\ pnr of thÈ tu{ D,\ )raf. \!rìd, tror rys ùf o]+lorùl otr r. I ùI
i,r! tu iuuL!. Nd ú tqLruDs ofirc r,,!Ll r)rì:nr. \!lìrL rl( ftp ÌirQÌd
wnL dr rùofDq ufhs ùrr.ùt.,Dtr!Ì$, -,Lnh rlu,3.ùùpl.r Dlfc 

 

oarl,:
nkatr. a, ù qt,L]rNlr nú ligtr rhù rLr

pùlo,ì Ld\r!, rrÌ rùo \ò f tq,r.!o c,Íùi.5, oLl. 3ir, d! i.trr hld r\n
for.. r ì!f i lDntìnoor otsuìiÈ r\r J!,

L jd. !\Lr,D.rùr! ù !oDprînJr \orì lrd !d[ \\orr.ì. Fn{r]q ti!,,(fù,!!
InryJoprrnr ofcoppù rco1, r r\r l]i,nùrlu

no( !\Ì rl,! flor,6l(luúcoc ollLN6or D,hNDriÈr,Ìiq ,!oJofnrapú1,
NlN[r] '. I r'.r. d,f Nì tùr $ùútù$ !!c ,luaLi! llN ùu,r Li .L \yo, li túv!
LcI i:L iìEt Il,èc ard: rppù.3Dfr. b i.ù|L ù n( toal J!,!lop,n.n of
n. ,r \!.{n g .urrìùù rlt Nèltr of fù ùoDs r rc rnriù Diu Ns. 4tro. tr
5ha,lJ u Lc fùgùrù rrù {n!. \y.rtios q, r lurl laG rys !o r-, !ln's iL
lsr]l o n!tultr t,\ i lt!uti],sorfor !-ifl,,Dùorl\ of!Dfri!ú.i Lr,r!r!,.!,

! od trn.r). Lù rlrc of Lr.l ò,r (i,i!LLr.

' :
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ù h i  . n ! d  h ù  r r  v ! . l r d  6  ú  m . ( ] . .
r /  ) r  o  d .  . -  r .  . .  F  ,

,  1 t - , , '  , r l  
9  . "  '  So  o . ,  , J 5  .  o  . , . . . J t r , , o .  . , :

ob  , i  d  . o  t . .  . 60  1  .  . r . r ,  i .  d, :  4 , d r .  r . b , u .  , , . ,  P P h P . , " , . ,

r  . . r ,  , t b  ,  . .  , s  " 6 - , .  , ,  , - t  . ? .  "  . . .  . q  , ;  " , . \ "
.  . d , "  I .  r _ " " . ! .  . o

' . .  - F o , d  n  h  i , E , . , r o . " . " d q . . . , . . . ' o .  L r o
obàid r nor freo 6lhù or a:ilr dsralì.ll Ltdl|l.

,  t  , l  . , o ,
.  - f o  o .  b "  r  . g . . { t . .
!!4x or \ ood, dr 1106 tor \hnh \rrc .f r irll a Dd]l tDol. rn rLc !Àc .f quÈ
ar, poNìd,rq and \îLlgùs xùc likc\5c unht, Lur i! 3ddnion úùÀ{ ho1,

o .  J D L . .  . . D
6 . . 0 ,  . t o  "  ,
r o  J  D n r  h c  !
tugc ù .lìq !!diÙi,úry J.osìls or dr L,to.r. -r1.. tht, rlìc ";-1 .;dion.
so,ìq! dùkci tb! dcsjbcd tu ,& of p1u4 ,rd t4w vcda4 ù i Eod@

t - ' . .  . . . " . . :
,  r . , u . o t .  .  , o , , - .  I
r.i.r r$?ti!n n rù |!or!, tu i. {cù pù,b1. dùr n( ud ùhr Dr_\, tFc

' o  .  o o , , d " D o , .
rrc*iog !ìJ Dnrnarc DoJrls Èù,. ao.ul.,i; d"p-n, h* r,""; d:..ib"d ùy
P.tic ! ud dLo ?

A5i nilc, lngc lroùnq,r $.h n oLJnL, colosal snu ùJ !(optlgj ùù.
i!ùghlr br.kùr où 6caù! .lì.y tcfr rhc qury, r DEc rî( cv., g,\o a pc-
rùlrÍt d($iDs. |,gr Lrirs sondirc l.fr b À!ihf. f pÒf.

Thr-dcillr ùcthoù qf \rclkiDs rdr afrù n had h<n lurlicd Eàr. t. ddra{l
p{dv fmn dìc rool nÈ.ks rcat ono6lcd'. Èr.i.Juty on îds. ofvtr.La!uÙlj(

, r.rqrbù, rdrùf ,trr oùJiÀr f ! :
. . . r , ^  r  r  Phn.ssar , i in i re r ) .F  r :ù

" "  M  r  p . . ,  r  r . , , f  r  ; r i ,  a .
I r .

1 | ' , , t r
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trfu! rc( \dúùl LnÌ hco. "rl Éon i,r. b riE! sùll c dÒl;bld thsc irÈ

ud l.
. 1 ,  " o  o  d p  o  o '

n L ,  '
. ' J l . o l  I  D  "  J o  ,

P  q : ' , 1 , .  - f r  D v  ' i - b r ' ! _

'  "  l i r ' ' -  r  '  \  ' '  ' '

L rùbLirq .vnL fors hdJ n lhc hud, PioLrLlI 4cou|Jìtd 6v dt $ ofai

,..-. N;J", " rq*$cd ì'. " FifÌìì DrD6r] iùrìli î saqln r lrd ú rtr

Iùlìrù,ri. Dy-st t;n r llì"h{." Thc lìnrl PlLshins Ìî roL$\ iÒrè wth a

r,.'" "6-"t", 
'r-,,'l'\ 

ì" d" f"^. "f r sl( Js!, rhoush Plúr 'i asgéB d't ru ù r

0 ! 6 1 !  D n  r l a h i v  t ( n u ! l
' '  ! P  b  I  \ "  o  ' 5 '

4. !ùiDr hy reN of r h'rìùlir drill uJ dì ih'asivc PùNd.n rh( !Ì.ll bciry !

r*. ú r ?ù!.Jon Àryrrdtcr'rr,r'(!sr. Pf sr ió PtrÙ* dd rr4àr t
.-r N a) ltAt'"r.,, ' j",PÈ rt !

, . . r*i. Ài'". - ,i;'""" Eq$'l
r J , ù ( r 3 r '  f !  r r  r J

! c. w c Hiy$, ÀÌi si(rùxJ f/ .
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hollov rub! of(oppùrurcJ cìrlu 6r loDing Lùsùr ùe hrds or by ùù6 ot a
bqv.t A fthl]ff Jlilì \k ùs.d il$ r.r lioúg où "or 16î15, prnul{l,\ qliÍìriùl

lani {ùl Icù . fn6 î rhî . 6oc ofrlìi: lird \6 ulcJ fÒ! h.gttr,hg dr hollov-
itrg oú of irc g(î diolnc hó\r'li rnJ xlsó tor ìioa uprigLt vs{l!', or }[i!h
.xmplú iì lìrxl. Nd iliLrc! rc givú No <tui! (pEr!àrio!5 oa Lìr l.
kùùyr, rhough n uu,\ 5c rlDvD in ! Fifrh q $iy ron,Lì Í siqqú.'

li rln. dior rtrodu ao ofbo.ng tool onlloycd fo! holloxirg où ioD.
r.rds Dry b. moriorcd, !aù1,\. a lild of .cDÌ&-Ln lsúJd vnh îì ((Ddic
lhdlc rnJ N\o lìàrr rvrighù, .lt hudh proLiìnr Lcirg of rood od dr d.il l
h. '\q R ,Í. ofo ss<,Ì{hapcd, of \ hjch no!{où spdEEs hrrc L{r loùDa î
srqq{a od clrxh{q n !Ìso i lùgc ìùnLú ofhole, bord $ith nrh tirR, eur
r.^Lù,ir! d.ùr ù blocl<r orìingbuc of Thnd D,u6r] Jrc * 5r$146
rh6c 1ar( bcins prcba6lr riel\ hy lPpuù.o lqri,ìg rhq ú oa.]I drill Tìri
Jril lr.qrdùn d $ vúior roDb (or\

J rlLllue {,rh 3 coppq o! rolc poiri NnL u +Elivc po\J.r. h r F fth
qtuiy rùob ? 1 nd I L.ing ùkJ iù lìo g r $or siì',! :!d ir 1 snth Dr!Àrr
rorb thc d.illLDs oa.rmclio i púurd,o od ú r{ìos orhs ion6! r Jrll i, slìo\!tr
6dns rcàrJ 6r' nE5 ofa 6q\ fo! dlnlig bùJ, nì,]irì odN toDh aor d!ììug

ó tùÌL6ins rvnh a @p!s (?) poinr vnL !6cnvc po\J{. Th. .lidsc ror this
n dool,úÌ. Thc fhDùr tr,hoN,
rhk rnà' ofMcolrù. lonc ofrhc 5isn5. . . rLù\ 5lip' ofr \lrp port'.r:

ln rJ.lnio4 ìdc i,.vnìerr iorì rlrt ùfdr old (ùgdoù'r dù bodr rhc
chn.l od thc rda yùc scd i! J(rins íbs, lh sh n n p@hrbl! ni dry
vqc only cÙFlo\(d q! wÒod ù lDrÒÌoDr.

Fioù r]l mu? ì!d poîtion oaDirks 1clì on <!ru DoDuDcrc, hsdhrdì,1
hÀ ngucd rhr rLc l$?iÀr sulpioo J! scJ in nnpLDdr xLi to r Dod nì
,r$Ìr rnk+ Nnl ìFùìù foirùl r boiL ùù oa \irh r voodcn hali.
Hals'r i\inli rhr eù of rhc rc}3l scoplì1gi of thc Èighn{lrL Dyturv lrc.
rorslìl\ núùl $À lLJr nì iDflÒ)dn, r n ùxv ll$ lìrv. bN úcd fo! (ftús
\îdgc nd5 in ,tunryins, i\oush lorc h$ c!( bcD foud od non( L hD{n noì

!c a Roid, i t- iùù,P !*
,w \{ F P!h. Jord iqirrrcr rú,xn

. C  M  F ù ù , J  È  A ! ù d I ú { J I ' L Si c r k s { ' l / , ( ' t l ' i l |

q r w  s  s ù t b  s , 4 f ( i r t d l ' ( , ù  i q r
r t ( , , : r P ( r



()drr sinLl,r ùùt5 ]rùì t.dL itq 6 ùi or,lìr !!r !f3 poúR]LùJ trNL
[r r D]nld, o,d riLt, r!ftqE b .ù.,ir ,.ùnú1."-L rJs- -Ì,,, .\\ru

' I
L o'F.r dr iÍ liNo,f, ofnhilh irùoi iLI tu Do.lrs ù! u c, r diFltù

rsq!,ìr,,.ìi f(lop.J, uù$.fd,! \orhb.òg Jnk \rn! rln dì..1 N!.Jofnr
fL rr,.1hc av ùrr r,l,rrc l]cù, Ls.it soldnn$ in r]l ùllu Ìs- rho tx q.
pi!a, rvoc 6!iD! cDùln alou rlx b1o.L. . Tlìf sIEl aonì \!.ú sunt,\ siyln

t l

prcb3br,\ r.DùrÌil lo rL,! ! |ootud i,rtrDùn vù òcd 1;! $fr Í \!l lo tq!
.. ooùnnrdrif .for!rruiro!.oirì!!oD!!r\ oftfnfd

rr.úJl,\ < ni, i! n tr koo!,f fùr r, ù,Lni c,)o,r Lc. roì rcol5 !!.. ||irg
af rl ùl ro quútiDùr i [!]3n !'5 il imn tÌ ù obF6 ùúloqud luc n. oi
lunpnr ralr lÌ! dîc Tl,N úinu![d rr$ n]e! |Ioiù r]l sia ! FqL o !L-

I  I  ) r  ' '
l '  I  o l

únr.s i Pù,rùr olltu LcI ù!d
I

oùnn'.f,r{od Lrio kJN!t!, ù, Nrar b \ lLr lroÌ rlq L:{ Ì,{, Lu(lo
J ioFr !ì ùnr. { rftord rLir, ùì,tLr

dnl|. u!lúu! nLL,LuJolt\ d,$ n.{l! uyialr. D rLr r,.trt! rrlrur.ù
rr( rnfù u, ryhi.l, dx! hrf! LeIn1! TLr s.ry uNÈ.\ir ù dÌ L.trJr ofrtE
|rroDoroad,f r\!!NiÌl trDplr.f(:L!fi,;! or nE,ql ùrrnc !r.!Dl,ig, ofnrtu

d,f ni! flLùùlì, ùt d( Ltolr, iìùù ú! r\aoE



loÙplc\ of Nqù$.r Tn( lrùL of rÌLulr irilL {c IooìA or a block aloD rhc
Íù! .oùpt\., r'h dÌ hr (x4 orvùJqrn fioD dr.otpu oarhc J!ÌÌir d, iiÌ
3iir5ù ratuc ofMlllnr. 3 0ìd 3150 0! oì 0ì6unhcd "fN oa thc $ùc ,norrdìjl
or rtìf ,ydl+tu*r Jùnc imc qfntìrfri; in to!! difqcnr lias in thc aî !o!t<dr
of a hllfrlì D,ur6q rîuc in dirk grc,\ snn ú.:i D .]l cy. sock.r or x drk gry
gnNc ltl, f !oh!61,\ n! of Mi(ldL( (ios(lo! Jîlro oì an o6\idirn had oa,ur-
Dor nr fr.!n xNik, Ttrridrr driù vùc rrso Nd aor oikDg $.kùs iiì ùf
sn rc of rlr p,\aoid truplc ofMollnù. b blc rhc c!& of dooryù6 3nd aor
bol..3 r ro lor.l,ol.! iì eiÀtr!f.r rìùil re"" 1 rdtu gLv( rrDJ, JJnioiul
c\nnpl$ oftuLulrrd!i11holsÙd(oE5ú I c\Nj'Ed j,ì rhc îùc roD r saq,tri
i lrrgc lloll.o( iLoÌft I (E Gppre\. I j '! ) j l diiDù{, ofcqoqGircJ s!ùnc

D,bc cofpù orrhc drill, oda!ìlldnllcor
a6or i .: où GFpre\ r r ì! ) iÌ djlodù of Jiornc. [u'upl!5 of &illiDg wjrh ]
of|.f o, aor. roo.. slìùc dì! Jrill Lùlù Í.ril l dùdyvisiLt Lì r DnhktrLl,
c\nr nr ,1r lcriq laE oìd .ous ofrhc ureuth ofo alabÀrr rituc ofMcolrù. ],,
ontriiùúc 6orl ofnrt,]Flù Drùdrr)r[rdù No fcc ofi rùnìùÌ sÒùc
Ef: ( nd Drufn .Fn dr îcP P
doo,hrd ord  l!ùùftd Lr cD!! oJ ù o6j{B irc ù rlrc cnre M$NE, o'(
@ D i s N o  r f l . , r  N l r ù ù ì N o . l .  j t j '  L . D s p ú r o f s i o r i r c v a e r d r h e o t h q
( c ( N ! N o  r , u  j Í : M s a D r \ o  J  r i T r L d n 3 p u r o f l v a ( J s c i b c J L v c u ú
r Jioú., Ìhù,lìo{eLù, i! roì Jiùrn., Ltrt robìlilv doìoDnic lùi*toDc.

Thc srE od d!115,.\a!pi rlr ton(-Lir ùiÍjoDld, ùcr havc 6{a of.oppù rl

úril tu MiJdlc LiosioE Gbqt :oo i c ) I4n bloùc .ooL ùù. far $ùlr!
m1 noì aùc iDb gorel ùc,1! udi 6 ncirh{

@ppq !q LoD- n qfll.icftlv h{J b qr s ' id,s tu l,rili ,tiùr{., gfu,nq

9Lr?,t i dnq rlìrJd ùútrii l
vhi.1ì ùrr lìa'c bcú urd cirhq ì! rhc îsu or oftils poiìr\ frcdl,) o! a a loÒr

rhc prD.iFl rdvoah oa n\cd curti,rg poiÈ n Pd!ìc, 11! úcJ ir r Mr ,? dDr
'TlÈ lurljJ of dìoc artirg Fofr \ yd ùìJNùùi'rdi Lrt o'rly n* s,bihnar

o'a: n l ig!hó,,, sd,,x\(1,,) r l
r!:r nosrb!! ,ù sù,.ru(tqr,r x.
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rù f rì abn'ivc pord{ had Sccn s.!Ì \rir[ soa! cofpù s!- À]J dilL, n i!
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\lrn .lIv DigLr hrl GDai,rd îor 5oùc rinc, o dy s{h rodortil 3 tE
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rpp{cnrlr dl(.d b' rhc lld oaùo!, n j( ftr|q dtùrJ Lr nùilj dìr sv edins
ù, \ 6r pro5ios upon r1r nid . . . AEors rhc nrùill lì. inorious a! L.ùg . i
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Trr glarscois'p1u!pìNd!!LùproynÌcfo!rhc\nLrùccitiùqsothù$s,
P3lrs. 6Dlx ùÌ ùnpls ! nrihblc rurtuc loÌ p riùe ( pùn. vhqc rhc {i1Ì s$
phî{cd nirh.rr', ùn gùrrl} }ò !of(d rnhsrps,n rhsù,4! 'tro.urr

Dri!!. i! rBr5 DetrLlld aor rdld Jc.oano! Nùc ilf (piiùÌ ì,nL grpNn,
}hrh rr 'lú.{ycd liLc r1ìc ronc. rd r,' f.!,t! i,! rlt lrlicÉ Àoùrc1vA \rd.
@d! lood D rL. eù. \1r.r sùlc iî$ yùc o(rioDxltJ, f it4l o! (Ptìlcd

r ' o  , . ì . . -  f ,  o , r , !  , ,
| \  \  "  r !  o o

d dtu cEmplc!ofrhnùhDiq!. ùc hrq$,r
th. hgsr 6rirs r[ Lad of a rourg h]fpùfùùuú fqud r Mor]PLi , aryp!ù
\2r 3l5o scd ro. I vridy of úhq p!!pù6, for c\!,ì . rùi.dvqDs Lodic, rd
' o J ì '  "  o b o  q , o ,  o l .  r - J o  b î . - q , o t . ,
b d l m " r ó  q r  , l r  u d . ( é o n J h  É " r  o . u  q t r t d  ! . 1 1

qp!u,!. Lcirs aDrud nriì, vtrli ls .osidcÉLty LorL o.olorr ùJ i! coÙ-
! t  c - r  I .

,  o . J  I , r . .  I .  r  t i . ,  , " ,  r h  D  "  ù
ùlì D!nòry bÙ6 ofTuroìkLùiù r Ttì!6o.rl

rhn I'iG., hoN.,*, n --"lv " -r'"- .;ro."riou "ul " "d"-,nù*, b"j^g ,to" 6
.rìlonal.roìsq rhÎ r,rv. htùì pL.c io thc;or corpùù,ù oa.tÌ ptriq nr rhc

F .  n c  r  ì r ! . r  t . ! f  u m r t u
o.r.siomll,\ rh. pLf( Ni r x Iìni!tì:!s coî, rlhnh i l.hú. o1 fnd,au,\
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Dnudly, n nu,\ 6( u nrfn m \nÌ., {lJlioml aLnur arbonî. lDsrLìì, tùv
ios b(u rdLld i, orl{ b proau< a iisl,ú.olùr nì Flìiq r1Ér rv6 !d {ì,r.
ùro(rjh ao! drc pulpùc nqL iùÌ. sùudDE rc sra&. .or Dù { s. ,h:! ò ro 6c

ùrr fr ùsùriitr ofQl.nu! anFDù. rLi.tì
rplu!, yhrcL, ho\yrvd, s prohibr,\,urpry ol
ir.!ù( rvLno,Gh 3dh(! illL\!!u ro nnÈ

rooc od r{y $dl 'o .Ly r\nhor ! bDao
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fù.r,.4., ùì r El ADrol' ., rc .1mor1]
:p(orù ol plitrr |r!pi!,u s |oL l,l..l frD, i l lù(l urinx( r\ì !,!ùn:i fù

d r lrì,Nrl iù,.1 rJ
ù)irJ. r qrrù1Ìo L! Diùc! )f-dlù n i,diìùlFnu! irp!ùì plitrq
m J o l i n ù r l i , u ( f l i n r . r r l ì r  r - o f ù o r o \ i d . ù r J {  . T l  l l ì ! ! . ù ì t , l t \ ! .  t ,
i,,l(1. i,\rr..fl,D! rì srpaùrrli!i{, tr!qr)ÌìùL. d,l ú ! iìiîl ik.Lr du
drl r+Tsor rrprun rl.ù1r! .!rl, ùhùn anrftc r 3 uitrrl uuf!!t! r,
(ld,Ls.r!l) nlJrl lù erùiJ \ l,nù,c5 rh( o'onlilg ol'l! q. rf " .1À.,n,.

c]ùPior o<ùo flo nllr D Fqrpi,r No or(ln,ob, ooc r (,.1 likr a.nìÍio,,.
,\1,,.f n n]l,!! tr dr Mùrú rrioD ù rlì! rA uf rlùùlrnr'n rLc di\tnr
hr\.ùì LDailn dd s!{i ' t, ' lì. FiNìr" d De! rh! Rcd sq !o1,', ' ' i,!
orlr! i,, !rtqlJ Dr .flo6.ly{grqrc(l ornl!, rlìtlì ùùflr l,:vc (n !r
dar L I n. D lsr hlo\\ th! nr6!! !l i lìf Ioror.Lîr: oal r r úD br{ d,r
n6. oal rLlli:, $rl!,Ì.trq!l. a.r rùkDs rrr.! Ar,r,. Frqr:i,tr! t { \io,kùl
D Ll( r i. ùi' iú ùi l ùh (ìùo ùLl ALr\rnJrn i, L , ù ,l ù!! rEiìrur 1Ntl,
arD (ìno b !o,i sNf, Lù uc.ú!jìnllooln.pon:iudl:s9li!ù fùrc\Ln,l!
u r ] l o b o o i r l r r a , d r n r ù r ' A r G N ì ( l , l r l L , s r ' ì \ u , s r $ d f L f . l , ù . o n i r
..úri,e I or( ùr oa aLlnur qrLolLr r !ì quw î hrnl,ù |rlì !N:l
Dùuc of ùho iojllJur! 1r,f I sùúì of r]I otnNr {Lu!1f ."1!.1 s,l,
( t o d ( , r .  t , r . r Ì r , . r 1 | Ì ! _ r 5 i : , b s l ! ( l J D ! r l p . , r , a ' n D ì , L r L \ n h l f r p r i o l
gvFù, r,c rnD qnr [Dù. ri,( fú
r n,!!rqul nl,Dir,f "nL lD., \l,rh i,, <rù:! ofru! l:! Ì\or,ì.o,wcd
ir 'ù .{LnfÌ. l,\ ftun F)a!ó. 15 l!r,f! | n ,lÌ rî .fl c n!!t{. Io dr
îN. no{q ,1,: Fèq(( !l , ùúú , ì rJ o rlFî rnD uù \Do' uf !i ùl , Il, .
..--i". ,, ., J,1iLr. n. "ì,1"., ,o D,onn ù,J fitri. tr.q,nll\.o,,4$i,ì3 3o,l

,ioo ó (trJ. s'frù ,l[ l]r [ùr luit, |n]vCuJ rn li\qì. o,ì ùÌ aLNl
! . u 1 , ! , . ( f  ù ì n ) , l r . o i r r ù n c B r n ù r ì l n L { l J t i r r . l r , ì r u r , s d { r y l c l l u , .
ft I$ Drùnl u n lulh rlìlr lrr. 'fù rllr

^r rlù JrL, ù\l\ D nîr ti,r sld nr 4rp1 s,.r r úr',. hù 3 r'\n: Plrtr(
,,,f1.,,!nì ro rùù i l ir$ E(l Fdrc
pc,lronrj! !tu r rlirlL ùú c,i,,

(l 0ù![ !lL]ì! rhn( ùùl ù,lrc cizr F,'a
ù L , l 5 o . 1 x ù e o n d u L ù l n L l L ! t ' , Ì ì  t r s ! q ú ú o i p n o n , l t r r i r r {  q ( , 1 , r .
!o( !Ì.(0,o, raLr\aì !r
1,,1., ùrl i, r.{ oi^!tr croo llqDr!,ii JL$!a,! i, dr r i-'ù1, oIr,.(r,,f
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oa p& gyfrn rhr hid beaì Nork d in àrly Jyn$ìn úm,r n ir .lnos -rùin
t62r thc LdtrI-q$lii,v sr"!uÙ onplo,vcd r c;a ud saqq!À {ó Èour n\n 5ourc.

chd ùllr, grprh r.dduE lubL2t (sllphlrc ÒfliEc) .ùnàhiis lakr i,,
otrbci,ghsÈdtoi&ùl). ùreoarbdr rco" c (?E" F)

s}?r@ los6 aLoù rLlsfourrh5 ofn! eù od fo!ù a $65dc vhich h{ rhc
f.oFry ofr.oùbini,g rvirlì Niú ro pro!Ìùr r hrdial dùr {ù md nDJly LÈ
corr5 {4.h{d. Tlc rurpsruE u$l1r oìploycd fo! liu!ìirs gì"{,! vrE!
toù ihùú roo'c. G'' F) b $ouuoo'c.0e2" F), hur n gocnlly hcF * iboút
rd c (rd' F l, \'hEh is t hen Filily obaftd. hR &ùfùrnrc ir tro. $rl{iemìy
lìigh b @!!sr ey !:lciuÙ a!6oDrc pGúr ilb quiclliDc. Thc el!ìlcd n*sirl
in ù pM aonn s NJ. r, Euiop. a tnqyD f p}úd ofpfÀ"

l! oAs thî rlc dilIcctr< oarDpe'úue Bluncd to p!o,lu< Inlc q Luning
linìdbrc ar loEp$d {nh rL2r !(Jcd b allirc s]?sÙ ny hc alprc.irÈd, n
m.y bc ndriotred rhn b.orvs. ùì.r,n ùrbonrÈ nro qùdline i Èordur
of aboù @' c. (r,óJr' r) n 4quìlcd

Th. lrjrì.jl)]l d. of vooJ in htrildus i! u.icDr ns)pr B{ fÒr rhè doos, soD.
rirE fo! rhc Foas I od o<a5ionrllr ror rLc coluu . rd r.hr.ivd 3 or rDìp1c5:
lor dE Jùo. ud looi oflúss ud ìn qàj! prcar!Àrn od c{1,\ dyEîn bùals
ao. reottrg, floo.iìg iùd lùt,g gúrú r ln rÌJnion, dkin !rhi.d!úl loor Nd
in ronc co!îrudìon Dry psÀlPl 6c 6$d o! loodm oiginJs' írc onployEcnr
o.roodsrLrildirìsúabnlLorrv{, Ìs!ùiroD\, !qniseri ú!,nJns
loEid!Ériotr, rhùcaorc, ù11 L. Jcasrcd to i rf{irl chilr{.

rP nreúsdJ Ldúr rla4Nidry r DJ , l
,cr E Brd,vrKii,,ì(rro) ù 7r !r;w.M F.Pdrù.r{D,4,rfrf4,4,rp r-,
, c r ,  L N 4 ú , a  ù i d d e , r , i  s ù , i ' 1 ! ù , ) , p r  i 7 ,
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.JD

wbo,li i,lomdrr ùN. s d\ti
dnok ú ùd h6 r1e Drdiú5 e.lui(d ulkngi fiÒn de irriq! Òf rhc e
!(Pr&lc,t frelr r !dì n n eelJdn tlùt $ch ple])rúoù vùe oligiillri iù dìc
.onJ 'ion orr N(. Nhich hai drùd w
rlrc pÀr hó rd 6{s ddqnnDld, Àoasl! !i!( farq urtr À rL{r I ùr ft .nlÈr
of 'n{ Òi guu úJ etú k.is pLoLrlil.. Frtv Dnt!, ho}Ìvo. Dty halc ber

1hc courponu of ù rn.ùr Egypur ldt lù L<ù cxnird by fvùrì
ul,onti.i, jrlLdL)g Rraù huorcd b,\ ELù5),3 vnchqr,r |i$hq,5 rvicdounn u

hning t jÍho ! @llrt, Hofùnn,? Flou.! a l,or.c {qùori'ìg iìl ì|t ÀniN
nn,"!o eJ.ro oa ú ù-n). tutrhùr\" (NLo .\uùrd vnios rp<u!ú5
drqLr o bc r,oÌ4. KoPP." ndftrc
Lrsc Du]l6ù oliplliÙo, rc (uln Òli f$r Òf }tudr ìùrc ber Èblnh&1.': To
rl,!* ùú Lc rÌ,tld soù. kl.úi6d

Th. ($G ofrhc iboK iruL:s. oÙiftirs rho\c ofl]ftlbu, vlìi.lì ì{ill lì| dàlt
rúh rp!Erl,". nlr Jú ù llhirl M\ gil.r iì +r .ra ù{ of i+ {lus oRr
60 r(.ùr)." $rrr! dr d Fùiftr (p<tirq of oidc ot EosuÒc (ro)i
breD GLc (7)r,5 ar6onfc ofllrd (2)ir6 Dsetic Òrd. ùf noù c)Ji brì.k
o\nÌc ofdpFs{,)i sulh,te ùf Niùo,v ('lJ Dir<hirc fu),* on -"}---,.

.ca.ìnù blLr orc oaoppq{r)

.R údd!, z.Lrrtr i#!',ú3nL xx 1rs0. f4ù ,4i, c{rrú. !r :i. ir'4 j

úódoÈú, rdJ,]l ' 4úú.q ..sx (r3r,r,

I ll ry' À f{1,. ù ;11. I sti,,e! (j ùn,

!r Éq.(Niv r,cr rl.dè\6qú.Drrbt ùúi jú| 1x!1. pr 4ir|

ú a ù o r d 6 ! !  |  r i d d l  r , e r , L  t n r r l i ,  ù  ó r . ' ' J ' ; w . c  & F i s c / t r . i ,

raùrùr[r r ^ù!., r' '. úr.. -r (ies], pp i! !:
rlc níurcr alr 4! nd,, I I a;o p !;l ! aùrtr, rú, 5?d,!(rFrJ,f.4r

ÀN!ùùn5 r (où r Hid (drr), ,r úù! r rrî qù[.{

3' i !  i  Édúrr ù aùhB {r(cir(Fd! qi i !  r6d)



IÌ rJl Scktr dr oflrorc ofrhc spsiuro qoÍstrJ oarìùoio,,y.onfotrùÌ
n,d oflv rh( dhq5 (orÌ:i!!d ur rnnro,] .o,"p.-,d "'d th'* ""1," " ù-,
Duilcrh pEloÌ r o' {. .rnl ù,purir. tXc scnsi idq, dt[c|oÍ., dni !,.i.r(
lc$rÍL l,,l r. r\(pr NLùr n \\ó thc slu nnd,1t or.ìùy$oll', "-.r -",-
.où rcd of o! !o!ài'(d rnÌi,nùn I o r .ù úiNtrr lqnp ourd n Ì!ors, rnd hc&c
ir n @i nùlqJDs (o Fh ù n r,! (!r arl,\ Lîi! ndr fùi ÍlùiJ. oa sÌiNnv,
trNr.i,d]t!brhc 'ndJ), 6 i! lrìdiid Jofr Thc m\àkc utrdouLrdll nor
alou Àc arr lhr 6dl! dì! crcL qii4, rìd Àc rriD tilùor, r'1 , JÒ d to
3!ùu.n,.où,fo(Da'. u dùi\cd f.oÙ rh|Is rntr dînl. dr ÈN aor cr'..Piint
i, e.rnl, oìd,1rc 6la.h !,\( pNirnrI
of rlr aul,\so nìoc ùn 1,. no .louk dlr rhn \\o!d llfqicd l'li,ftiìr b gJî!.]

Lrt nr." dDr dr oldi,ìrl] IK,p,nn toah'd1y.oFn.dolsre!ÈLIa.L

Foot) NJc br Lu!ìiry lnLq I drf ki,d of ùnlioa6c or úc ilìdl oI rhrÒnJs

ninÌl [ùLds GLor, ] wi$ of.' l l|rqrtaG,Ìs, vhnh hc cruùnti ord
Ihnh inll r lei oic. Lúx fo,gY
pù( . Th. f(urdar Èsrptiu |ril lLlr .oùsnt of \od. lnadc, cold,ng b
B ru6D,r b' LÌmioq rlì' r dloyd l)h tr (.ìrr,ir{ rúùi{), lrd n rppli hr D!!n!
ofl sDnl \ùJ.,.lìùr.. ùor\ o! mdn roi, dr ù1, of Nlìnì 6 DoitD.i Nnl)
Nitf ùl dLrpldùo rh. pqr d{. T1ìú. rods ùrnl Lcgo b rppa! i. À. ts.--i.
D-vE(, 6c1;.! ìLm, r'(! ù l.ri \s proba6ly pd on utlì tltr ù'sr. ]rrJsl
fquJ' ,lrú ùrni, ,P(inon of,noJ(r /.,,1'J &orì dt sùlo co6ntd oaLl?.L
ord! ofDìlrsorî. sornnri ù, ,?3o , ùd riùr o Egypr a ùìrnùc ofLli.lilqJ (sJor)

!]dìoL\', {ùrur ol rc loÙFon,iù ofrrirr EsvptnD |,n ! n dnrppoi,r
Ds. x ùc JîÒ anJ |Ù;qlir.fo.ir oa thc !pú!rcD, ò '"dl Í d,r trmLu of
qlh li irJ c i rù1. r( oDnrcd. ,{ltLa,sL & .or.df.s ofdr oilyùaìanìlt n
ror q$rnEd, n n prc6a6lc rl,r rvral ùa r]I 'p(nNx Isc uú ry!-priD. úJ
rhr úhc6 Irc nd qùr.olrùrcs o1!r) lon rlt grÍú fr.|lotjor.oùk!d
ll ly .r |Jrl-\ ofgrlcar; rhc rcr ù,.ÌúÌ.il nfLofit oflcrdr r compourd of
orDFDl rnd lsd frlìc ody o'c D \hnh ù) orimotrr eDpoùlJ oaùr.dli
lcscàblc hL.k (, I sù.t obhjEd 6y 6urhg vcg.ùLl! nùtùl: .oDpouidr of
r{ni. (boih \nh od \\nhar iJ,rrnÌ nùD r-!.cj, 5oinc bcitrg onry( cdo!!ú
ùd p!oLa6l,. lorc Òf,lNr .o!ìri6) lrd !lùr!o!dla. Ardhd ol rr $(o,ùr
ì!rlù(r i,gq.. Nrv lù!! L(! .oÙporl ÒfLnox ) inlrcsDrcdrnh ronîn
sf!c5 Thi: n dòoiLrJ è 6cirs .ldù{-lnou, rahilL n !ù rLc !ÒÌoú Òf bú
mol aod apú frùù 'lt L nfobaLiliq of hntrE$lhinÈLer ùìploy.d ror rulh

J R ridr,.p ti f! ricr.r3r I (rL.È1, i+r rG4s)
. E v rlq !ù, ú. @? o&m 4,ù rfrd, 4r,iD lEwùn! L,bnD, r ,
! G h nor, ai, r, uddr, ', P q
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a pu!ps!, fq! Ì lìiclì t soddhe mor u
,ù. ..d,1 hc .nplord fo! iEpEsDrlìg odù libùtrcs, vùe uNîosn io rr
rErrr rsy|lio!. \nrÒ r. oLù dr ù i kuo{l.dsc of Ji5til latio! vo,lJ llv! b-r
D($!!r, rnJ rlr froa$ $s not dn.ov{cJ unl 1 vùy lù di&.r À fúrhú

lN Dù sn re$colou(d rnJ .ùùsi,td ofi ninùc oa.ùnurcu di loJNn
qlplìft. hlcnrnc lrl oigiùc Nto. Llt thc coDpùnu luld n dotrLtn,l
rl, ìd rùr i (onndi. ofu\ !ùrr,n,,ttr {r rlDor (tuù1y !ù !r crÈrnft.

5 ,  P . '  ' . ' o . .
|  ,  " 1  ! - h h r r -  . r  -

ùrÀ, {rlÉcabrÈaho,iFlùn(iùlLoret."o,du}rlah3rbrDÉ!cGondrr
î,l]larcÒ l,r a fq" ùrs, too, rc (5oùfrnns noDtE) ru! pidùr, rìú dr* ,5o
& ( DlLkdv,o Larc L(! c{ paìn. !iÌ,r Irìr w. rfl\ oa|,n inal!." "r -"-'
hxva hai È( frclr rsiì
ra$o lorirù oa DxlIhirc arJ $io, Lur Floroq xnJ brd .osidù dri b h1'c
L(tr ì n.,lENor anJ Dd or NÈrì:i,f otr r.otrù oa rh! iDrriprioD o! rL! (+
hac! Al rù,slì i,ì n rre,lrorl,\ fourd in gE\s, p{ù.,lfìI .ho* of sny
J&..1ùr roo' r$cnrdrnh ù! crcfú' ùc' ils ùikhit od s3LrD. th{c
r tro .lidctrc ro 5ho\ nù1 n !*! ùsrd Ndr r]lD, oìd, 5 Jrcady lrotionùÌ. lì lhc
pap8d q( tìri,trs rÌllrd hrvc L(! fI( flon nsiù, rrftft dr hr' 'p(urc6
!!Nrùl lit &rhN\ od duÌ n! No. nrhd t P3int D(,15 corltrErion. ln
"i:.. .fÉli"r s-rlì 'r sra"ùr' rh"t rhc uulEhnc ud ftli! rvde groL rd tosúLs
otr rlì! ,rÍ. rnlùt. tl$ Gnìuo ) aou!,r r' tu ùrvs), 1 ùDìhq o1 clPùnrot
r.. Nd. br urc \iÌ[ $rùi.r o
Nnh u;dî úlrì,ú. od Dodcr rsin (@loplDtrìl uLùh rvrc sreond tosùhù
ù 1 rrr fr fù\ds and apFlLd rÒ dn 6- ùl iì ,o i,nnnc r$ rhq! ù) $ùi

Tl;.oncDù oa" """11g.-"1ì l,l,,r gìrs bortl?. orc ofnoú r dou,! ric

]ts$nq, ofnì uit,ùÌy !Ìdù i, cro od probablr of îqnu Jt, rúllr!ì by
D. tro\rd ù 1,. hiùìrn! (o\idc oI rcn) u nrc N\{ù.

ih" ùn.i,1'.frl. *.1' ".-l '. i,ì!. mli.hltiad si!!!a, n( bÒtlì proJ!$ oa
I  p  . "  o . . o ,  " i J  r i  l  ,  ì q .  J  ' d .  i

" ì  ,  , r  . . . - r  -
ND.ly cúbourc oflud. o\ . oa.opr!f, o!hE, ,n!qúi! or . ofnùr o\id.
of ue*o$c rlld4$olh nc al\. ;i l 1..,1 PloJú;, dr o,'ly "*.p"-" *".s
@Droù ' oarúùrc!,\. \Li.h. $ i, r sLDùD.dotroro(u!nrtsrpib*\!l!d,
rr làN,J 'n,{sn MrLor. r'.ri anJ pGsibl} al$ h Ànhir!

Ìr I l!o,r) arm htrrclnn r($ ùt.rÈ]lù vÀ olnlNd nr rLt TvdfÌl)
Dr)N\ aFù rh( A!niò.' 0 ù E

.A ni ie( r i  Í  Lù(,sJ ùMd$
!a noiro!.  i j r  v. Lq( i  j  dc vosú

d jr ro;ro, t,trrhi. ',F \!i. Dr'



Asia r úd frca Pndt,: a h rhe Nftteerth Drl6iy frcDcopbs3 Al.houelììlÈr.
wa no nrdsirr ro! ùc xsrpiiaE ro iÙport crÈPiid ftoù rhror4 irc alì rhc
DrÈu15 .mplorcd, cr(pr rhc ydy rr.ly ùkd ltDìory coDpouds, o(ui n*G

, r /  t - . . - Ò  o  a o ,  h -  "  b -  ,  r )  d r F .  l  ,  o b L j l s r  f - o r
' m .  ' J  J o  ú ' . | - r r " i . n  ' o m ' o p d  L

puzlcJ Mu Min[! 3 Ery ]èl ìì.vè Len grldn aloD L\c Rcd se cÒri, brr rhr
qÈpr Òùl l lrve betr hlouehr aron lur n a quddÒn nor .sily $sv{cd rtDr
is .fufly À!€ard {irh odo.i6los gtrúìdins &d a irdr. (r'hich in ihc llr Òf
diclcs obEircJ r. .núrnùr.d sP3r&ly), bú thsc & nor cr!-pin6, tlDueh dq
*d. ,oDeiDe employcd b iDplr a 6rsEn c to Ò1nhcn6 urd r cqúri6 It ii
cc(!'ìly !c5i6lc, hovcr!, ahhÒugh t r.tr ù1ùely. tbrt 5oDc mi!ùd $úbne,
Dd uriyc ù Pùù (sina nùe 1ikc1r to havc 6(! rrÌ b Egypt n kDo\î 6 o(u!
rlrr) Dry hlve crhcd lsypr hy var Òt Peì, nì .he $me m!ìnq a ia Rorun
dos prcdùcc frco LrJi! L$ Òrad to ports or rhc AGicaî @er od tììdcè rm
lhiFFql b Ì.rly. ra lbn wsc {, rhc lrarlial (È!rcd rÒ úry lìrv. bÉtr D!ìrhirc o!
qr[;,, ."hi"h,"-" tl" p!;.ip.l .y.-prn( olrx€trr Eerpr ud bú6 ofvLicL o-úr

r; ù T*- -ùi. p"pr-'.". -'-rn n sì,orvn in dre d ofpÀintiug [q lipi,
, p p J . , ) . '  " 6  d ; L p ' p " . '  ' .
lft{n, bu. ir roìr liLdr b hrvc 6cn a pIcPotÒn ofrL ùdre, posibly Ùnh a

A rfofMiddleKi'q,lon dîc ror
LJyrpplyingpondsqlouscb[dtuc{nhIl)ld. d dìir n rhc F"r -*"".ÈÈ
cxplanîion of drn Èd prgNnt lotrr,Ì ù gBvs in sùntion {nh Pid€s rl

uJ Í sbirs otr pil.fts&, Àìa îons,,i o! whnL n vs groúnJ lor ur. Thc pigurnr
r r DrurJIv o(uEirs Òrar oa non, e.ne.ilìy Èurd bîDrirq 6ut {hi.lì
vould !rd!c .orv.nicùdy b. dso,Lld s (d och(.a Mîsi?ì tÒú a .cnf.n jir

.(F !q@i, crr M,r6 4 rhf, pp tr, 14 xe,43, F (ùLdtt: pp 'i,-r, r@
Gîrt,rddotrír;, !!p n,Ài.Kii f.óó.r,r,;4 re;!.p n (hiGhù); r, pp.
x J . 1 6 , f , i q , F D t ' 4 r ( 6 à { '

i r  r . s  ù q n r d ! J r r , : n , t o 7 )  P  ú r , P r  s

. w M f rúd!, r-rrù(!:Lr" r. r: v { F Pmc qdj E. aúieÙ, Nd4ro.,r.dt,
,4d6, &nr'ùq d, sr'.t, P Í;GBú!u'!ú
.r.r:t E a!tùù. aÌkr artui, PF 226,,1

úc !{ùoi aù,i dr Bdrúr, r, p 6:,. J !ù4indL c;,6 4rúr044rpi (r e,

ie objoú, { re br ,h! fn66 i v'ùù3, dd n L



olMiJdl({i,ìgaùrdrcnar rourrt\ x!n, ù L( o!so,i! Nr{ cofouin! i6 s
ps oronrùoic É(l (hc). rhc LF lìad prohxLl_v L( ) i {qdiLl. or rllo\

D, an(l rll !,LiDa r'n sidorl,\ i looì oa
d.{x ) (Fn Dr nrr) } F loDP$d or frr,\

Nftrr ùnatl \n[ rd o\n]( lf;otr 3od ar.iù) úÀoft., rvnL ù fojsibrr dL

TL]..onùú oar\o où of roì l3rs. .ùDÌn Jú aoNìLl D rh! oùL of rll(
$$rrirnl hy rl. T. clar|c oìr naud b

.o n ùtnuDn or vcr!àLl. oil, oì,11L ù.. or l,ùs Llr Jrll. Tfu !,tnù.c *Í
prcl]3ll] Drùl r .! Jùoi,\J oqÙ ti! rhc lln ! A rDsrhr !ù,lr îl]:ÌrDa,
Llqdf @Dpscd oa liq ù rùf. ùr ù lD,Jdd ti,n$iooc vò fourd lnotrq
(n6. .aÌ,.,r,u( Dr{i3l! oasrn of po,nf ir., r ril rì1|ì .l iLr!ìrrv Lùr,ùùr.o

^so rr ul hn É!(l À <rù n5 $c 6.,10rl,r fùúL r\-lr N]I ) ùìrloyùr
bl rhc pùù. .1 $s. ,li{ r L l 5( J{I \ r n F!|ùnG

fl(l d,idrr ofGîqùd dÀ !\ttr! (oùr
rùtr.t..]Ù u oartiú L DqforcJ a(qùonl! D oncr N5.Ìdbv rrnloa

,i hd. Jrr dunr(, lElì s dùr olÌs)pr, o,l!
urLútr rl!ùlJ |!vc brtr s|Plrd b dl-ki, ùr rìii \$ ùiìr! rfLri. i!Ì dr
pnftif I.ùr,(dtr ùNù6ú, ù SùdoÌ o(l ùhqpf6oaAG'Qî rl. prcîor Àr.

hf ú{Ì t,\ rtìc loÒq.trso, &(trJhg ro
srrL.i LliDs !aù! ql. ryhnh n fil l s.d aor nù! pup6. o NL,b i oarril Àn
rhc dFr. n$, f,r. Lfiq ri,( 1!J b lnDn tu!

,ilor i. , f\-ùìiìÈlr frùLill.,lù! ríg
Èr,r i Lrù,ùr r r-.. lndiNs iddc(l i iròc oiL ord 6r, rú où ro (DJq thon

ù,.,- ùtuuJìDú{ ! rÒ l,!.ÒDf rn.nÌ 0
ii!rg(rLl!. rìrtùlt.h, hNcr(, ri, rú ù.$,.,\ rù (ly of.o,j(nr., r ùE
i.r.fùr.. N i.ìÌ Lr'r n,.L ùJcqLrn dÌc !r5!, a {i 

 

ro, bc rhovD.
6 ù. dùiùf f, J.o]ìt ol rriùú ùJor

tùo!, Fi!.Lrls Jo,\rJ four ( dor6 far5. ì\ood, Lnk, l.xrs o! îcJ5 ol
K s!.1ì fr6ù$ ldDd 1r\( 6N lJoru, r'

,lùrìvf duÌ. i ttrù.,rlJg! .t rlt pr!a! of Jir tÍion n csoriat, ud thn N$
ria Fiod, dÌ ùrrid i(tu.sr b n ìf nD

, i r  f 0 i i r r  r )  r r  r p r À  r o r \ .



úc,o(J torg ùc L,\ AlrotL.' if !h!. a.( r[ !ur( r\ s. rJorh L],rlclrsaú,
(lnùd, rc drnl o,úy ù ..) ùnl Pliîr (nor a,rùr,\ D), ilî,ìr tr. ì i r1lltrbì.

ùs.lurrl[rrlrFolorr\llhco u 3p!iÌúN..
.rtr.,rìrraq!. pr$(urLtr $tÌ fI! .

i lr{ rr.nhi!. dnÌ Nrtù' (d ù fo! rL\o!.qi,ìg lrLl rhDtrg.aoú,r rr nl
,,r. I rid nur D [!r!!]r NJ. $. of r dìr li,lsuú Jtrr 1u a!trnd rlìr sa,r aour
Bù\di. dÌ ùùl\ |l!,l i i!\ ùc pL(l i,Ì L).r ofrLa iì of ùrrl i, i i l, Lr,r f{
no! [otrqúcnú1, (ùoîa Lf i,dr! oatlJlt u rhiltr.o]anFD rn ùfd
fl,n ùi,r,.!ì. r lqr r r! oùÍr, Dsr l,:î L-) {,rùù!n, (ù!l1l( liolor of
lrPfriDs n.ohor Lr n ùrrro ì nqtr [!n]!.oùi,uDs n ys dù.o!ú.d,,rD,qh i
]ftrrr.ìp L{aorofr\oaldLri!.1)!ù túf Ì,r! lnl)oÌf il!!t,!t,lrcJr{irciir
o! ùLr,rr r..rùf! ,rì.rlslì1,\ r,p fanDr ia,rÌ !.ir{,,:i

\ . r L r l h - ! f ! . r D L d . x u r ( L o d o f r r r E l i D d n r p c u Ì t , \  t l ì ! G u ] r o r l ( ù n !
ù.r ( {l l ios ftrìoDd,.rgrPr

(rri,r, f{r?r(it. dìr{rh nrir ùLL ù,r ,r," , n ùLt rr! iLlo orìPlqli nnd}
\il l loiLoi! ò,lh!Egvfùr, ùir.f oa,.r. J. r

!.Lr! ró u( oldE L$r À,irLr.! r !Ltql rf i l!o ù Èc br,11c loDù o1]jl,fr,\
,l]v,3!ri\fr.utr ù,.lph,r prldr uùirdJ d,u1.!ù:!(1, o!

Trìr r !.ù!!,pq,Jn" Du-5 r\n nî !rflovùL i, FqilL
i.. r DJLird q fr,tr,\ ', arDxnrù) uf"., (, o,l! 1u!D3 n(.u}ùurn: of

TlLc rúhql of lrn(Dg l].rnDr ao- r!"1f!î !!!a: ù tuDr r]I cù$r!d
N.f ot ù\di {ùD !ùù! lrd irh{ ftqnù nLLrx).r, ùìqì I qLrij 6l

!!l nnrt )iunF \{! Frfù1 nrn ii LLLLnf{!.ì t,. r!y{ !!prè.!:.oE 1ìor
rcD.\ r\rll i, iar ùrffl., d,! utr Mlll(ll! ú]ìqioD iNLr B.)L H.,!. (!-ù.
'  ! ! d . l i ( r ! o F  b r ù r l I r L d D r r r r . r i x r l r L c a o a s ù r  J f ! i r ì i r ! 1 u ù ^ 1 ù ù u r . f
( . ,  n i ù . , ! . ù ú q t r  ú (  f i . !  s r i i ) r Í  D  r ] l .  r - ù ! r r ! . , r r L J  !  i n [  o f n r

rlru !$r,.ì Lq( L,LLo. A poúiDs lroì r(Dr.f',f EqLkorl,Dr!.,rr rfr!ò
Ì o r \ ^ , r h c c n a r f ( f . ! . n i ! r D f p q n o r o o ! . ù D , r , s '

Fqrf'n! pqhoro rc d$q,Ln,LL,f Lùrlì rlNflúh5 !^l rl,!,\,i o,A rî DqÈ
riou!.] b! Ad!. ) ìr ,,ú | lD alli ,]I Tlhd,f.inD rrò

ùù:úrior. DltaJùí liaDorr ùLr ùl a'{rL.

l , l l : c ! l i ! ] ' ] P a



orhù igrd€ù nd 6cins ll2@d) ùd L\Ì. clhiì frlimèr 
'Lad hd !$"riu

. and ùr n v6 rill i,ì sood q*, r tur LdÈr
dÌtr &dtìpqnorc. ptiNs}srÈrEgypryr drc.oúDq hst$ircdof Jlaorrhc
pFdudiotr of $gRìÀ, úJ ùt î orc rnnc rlor lror steitd nr d! RoEan
!órld r\qc f@!r Mod.,, nd Lc d.rnùd r Mcldoiu usuor ai bciDs oai vd,
.orfr.\ cùnìpos:.bn, lo!\nriag oigiDJ\. oaon or ù.tr"/r,r rnn rnJ ErEh, hur î
a larr pùiod coÉirDs ù rgr,prin Òil cÀù&.d f@D 6nr! Jmordr (r,!,!r,,,),
o  o f  '  o  , .

i  . d , P n
ItrliBú oil, Dr'r6, (sn i rùn Ls fto ùllrioed 5r Diorolids 3 P1ùy rìio
d4 dht dìc ùr!,l,,rLrai, fhnh scr iD iLc.orrry of drc T!Òglo4,àq i! rhc
Thcbaìd ud a dr pr6 of .{hhir ilsr spnrc JuAe areln Egyfr, yierdd ù oil
l lrriù'ld) nabL fo! ù,guÍs:. il$ dùr Egypren t/d{ 5 o! ydt! 5 sd Àe 6un
ofi Fl'n lxll!.d ',lilrù ! r\q( all scJ i! inilne uoqoìù: L. rr$ !tundoÍ enorLù

h rlìtl l hc rîs]5 aìrgyP.rì o-" r
whrb IÀ f rùtiht,\ h(@q r|c nolîr of yhi.rì ft odoifd4n

3nd JuD .il (fth/rD) i! lrctuiorcd 6_r Dùrorid.,,' Lú rhr {lirer rlso
ll.J útupirr, rhilh w5 nudc frco Lire!

?lDoD d', 44tr t iff od lcda!rcnn, jrúr ù, [, ro,oi honey, ] lq nìIrtì, Lilvr qi

ùrior.d rlúr dìù lqyd vqc posihlr scd
iD oci$ tgypr, nrclì Í .]tr {Íodav, i! thc foln oaa PIrc io.oloni.hc p m
of rfu lhd| rh! FLs ofthc as( dt jurs Í!L ù.tìú ,0 Ttru, rhc RoÙu5 Gúnny
cDpGy.d L.ùú. ù lgrpùoì 5trÈb, ao! (olou!'lg rh. rì!r,\ iùd prolìiLtr drrfÒrc
3ls rhc lgl?rirE,4 rìd rùdrnÌr 1É poiftd oú rLr rhc colouriE oa <Ùir
ord KiùÈJdn ù$ prclids iDdi!.d cvidcùq. fù dr. dÈ Òf tùua o! rhc Dils.D
Mópso làNÌd !ìo\yÉ úJ Lnvo of hclna, ot un<tui! brt l)Iobrbl, tie dú,!
rnr Nqbslr ido.n.d nviss oahr'úr Go@ rhc Pblc@ic.cndùv r Hny{&,r

'  r  ' l  - 1 . ,  o  - - .
pllua thc prùcip, bary {rhqs!\ civd ud Eu!q, ac rhc N oaBhi.L ir
!ù.,rnÈìfr.rùc i5 no cvid.D<, dr o y orhù trkd, oJdifqoù iu8truG th*
(!u fú .orùdioo ùc rÀc pl:!t predu.r. E5iù od stro rri , tor tu ft of
ilìiJì Ìo pqftrDc oJ5 !,d ai6 d,ùe ir I csbrì uourr otps:rilc c!idcî<, thî ,my

s!ús ò.jùr! úúnPc gQs: !. Dhf qiaq,

n6 rh,î.4r'd4 q v d!t'ri, !n ú! oi rl,

!L trdód' zr.s.. ruf(r3rr, PP fltI c nh!!h.ùú, ,jo ldr f. fo cr ú . r.!ihd, c,n r^ rrii. rr. ,_$



hs i r i . . J r  Ì , ! u , rnÒrd ,ònsnùro fD io ro ld$ r r , rn ! . rÈ \  i . ù - , s . - " . - . -
hucJ n_vrr,, galLnuDì ùLl nr ). r rtì.n rlt Mu,Jsùu urguoÌ .orx Rt nrvfh
.ùJ !$i,,. inJ thI offl,u) thnE5iD, nú|. trD. (!,, ù,rn, ìrJ 4t6atruroftîc
Nto rh. .oDf.s . otr of ,lr Mo!Ìoiu ur$!rÌ, lrd ro ùr. Dry Ììf .nÌ!l\l lNN

.orrr. Glu ùro,!15 1lùougL r i rr.
dNc s ltrL ù!ìggor ihr ov ofrrrc ql: an, od oifùoÚ, $ t+uÌll !u-
.orcd iD dr r\.. l lr r.fùr tli{! 6onq strJ\ cnLf ùo Llùni|tLor ufllLc
ùrsfl o! Dìr.h r afrNn oa dr pùfNror\lidìr róon ! ) . " r , ., , . , . ., ,,

!!,n Nhi.ìr rh.:ùrllofrl\q(ùd n rcIcErl
Èu, !, ?ùÌ No i,ì r\bdr oinùd.fr! ùj l
n  r . D ú ù ù  r ù ù ù .  l , !  l � (  l s i D i  o r ( l  s u Ì -

(ù: r. rv.ì ùLvonùntuDgl\ roÙld $D1thc D 6 nqÈùr x llosi'dn," rllr
rtL! qli,!lo,n.,ut nrcdto nxrllr.Lcr fqÉu(d 6rNon ofaFgLrù rutr

s ù(.1, n, L! (lo;rd, bú adnn. tu. Ít
s,rl,LJl! Ì,! 4J &ùs înl. Frq urftr hn ofrf b(r roùi h qn\$, ord drn
úllr r posù$ r i,ùrù iDlll.i Lù preúblr n uo itrntr( s,lìr nì(ll dr
!úrgtrrlor!. Do!.!r I (sorHr b..arL.J i |Ùn!,c. u rl lh! ar5 hoNr b ù.
rhr iinarLlrù,! \runhrr lnrlldùc iodrDnxl!hrìÈr 1lÌi lì.Lr!,.^-.f-- -
r]{ tu ono] botrg î,sg-n!. ,,f, r).i!Ì . )ùùú oit lrd o(6FDJ]] oa valùr fm.r
vù,- rr" lrùrplÒ of rtN Àr,\ uùftr h3r. L&r rrì1 , rnJ ù{c ir !o dcii,ìnc

r,oÌ,ìl,l!. sqndr$ r]l àtf ùftr ùNr, tirF r of ùj\cd Fi,!r{ orl rù!.
3!a'. f.oLìiLr! il l, lsotrng rn odsi,lt nuùir ar F.Ll rli!ú,on !\oiucd ]!,c

Lrò.ú L.Ls rlr b!{ .rrtiiì.d,r bù NLnh r ir!ù!t.u!t
r l r È \ i l i ] ]  i ú l l u ! r ( o l d r g 6 r l , f ì , ' r ì ù ! ! r { , ù r q D ù r p { a u r ú o a h I
dtrr (i [ùrLl!-, ' l]d!.u( ,lt [srp.!r |oinuù,r!, d]oL {lì ' rl).1. q.,," - .--
i lrdcJ t! a lrNdn ii\nl rrr Nn,ùf. ùJ n !(ù po$ibL nu rlT sl,i ,ì\trd
.aùinìoDi"l,ry( L!ù, Dd r ansejr rrn o, eqù r$u elJ<lto FÀlnc ú!

rii scd Ìo iì\aPùnDr oLhiù!nou uÙc

sp(Drn or\lìr trJ p!o6r6t) 6cor pùnur! roD jm oaù1Ltlùc kirydùn
!lÌ! rq. c\nnuld hv (o|, oif c\.rTlt loEi\rd oJ r gùì N ì r!!]i! rù
n,-ú ,urr, lDnrldin.E of(roìÌn)\oDJ, !!ì.oùho ru!3 partnill,! ptrr

É o . l p p n . n r v i r o  ù . o f i t ! R o , J @ 1 ì o r i 3 f  o t . n D ì n i l o a r l r n N J Ì c v { c

n r r aobdr, \ì!iL d,rd[. !f :r. r,ro

, r rnr. rr (rPF,ù\ !) r*c i rùir i.

s, . !!u irerr. rf j4 ry: ù I



3l$aEl,\sdudfùndrÒt.rnr, ùr srùrsi',DonccssiDrilIn.f-'[r-rÍ. I

^m.lù ìLDp ofqhÌ Nr l,rc b{D pcJuÙq aÌ$ of MnÌdb (igdù! ùt,
c\uùd 6l Bathdù,! rppa tu 5c r.onilùoùs Ì.si. rhilc aeurplc ofliquìJ
CoD3 nll jr! Òfúr.dùi,ì,ÀF. c\rnirdhr rb11{d,3 plohablr.ùntnt.,t oar,
i,nùotr of loDc p1a,r conhirirs a volîilc ùÒE*1. Ò11, ùl Lia posiLry bsa
c!ìplo,\cd n a p{fuDc ù ùild plcp{i,ioù

Fs. ryrDor of ùr. ú1. ill r.!y Dnrch rliLq ÈoE JilIrnìtr .orìprnr. r\ ora
bjlcr bo\ oa urhrùur aîc, cvnird hr cùshù,L siv. (nn. alour \\hich hc
lo&ÌùlcJ drtu Drdhl .otrsiiùl of l($vi\ Dircd snh:! roruti. rcir ùl
rniil l f .o|o(nù oavcgdablc oil !,{ simiL!$hiú.utoùicorftn j3!oaNcs
Kn gaoo dft, oal,\îd 6,\ rùlr zwilLlr, r$ ilsù aùùd to Lc a urinoc ol bco
\À !\Ì ioi45 rrl z1likld hr nsgstd L\r Lùh n and tLc flti,ndr .rDird

/  P ^ P l  P  P  
' l  l  '  o

à ' ! , r h o u h n D p 6 l L l r r l r r  d - d . ù f ì o f d r o ! a r r s t h c L À n .
l(.rÌil\e ro DioroúÌ.i, rh! Egyprinn Lnq\ úc rcor of dn rn r i fùnDr: '

hc $15, too, rlEr 8iljlD, (irr,!/,r/d, rÈrrr "ì grùv in i anù {xcy nr

JuJu tlrjorLùv cn {d i,ìrgvf..!rL.trplobJl} lhc &iqn M(.1Lilni,.
Lù rhr ir cvù gq! D EsyF n ùGt uliLc\. slhî úfulrlì, lìov.!ú, rhbi rhr n

s(f i', !ur1ì Ntr6n.! rhc i!!oúc lir'ir; sùÌ jr rrrt Esrpt, of vLnh !o !D.lì
lùs 5ù! únrctr, *s r v(r .òDpo\ne mrùiJ I' l(ù.hro ry! dr. t.oNred ot
n\roì ùs(di!6, \fth 1gcs vith rh( lsyprii! kra, Lù Dnfolidc5 ! siv6
oìt ro,. vùios aroaN hm Ler Drdc to id.Dtiii n\c ìtrsrcdidt,,ri bú 'lt

fre.n. lrùc oa rlml ol rhor (ùai6 urc.ni!.
rlght 5pùú6 ofrurlnl of ú,L,.r n ù1r, òoushr b Lc pùluns, cxrorqt

ÈÌ R!úid,nsrcJtolìrv.co'satcd gorollyof amjrÌulcùf rll or roroaù.
aoLlo{i',g Drn.d $lrldr6: roa, in<n!(. !ùyrlì, nrpùtùc 4ir, bnuND of
Júa pqftlrd vnL LloDe, roDnn vÈ.nbl! nîc.J urixd xnh IjIE rinc oi
'ìÌ dki.r of o hi, rn,ns (rch $ <sn q hDrnrd) r Èlll)c r-i r.'" rhsc
!u\r' s{c luJc o! v!ry $ull,ltranln1d oanntriis (iiom Ò +ts sur to :.óqr

tsoE,), lnJ ù..nd(,ioùs r. rNlì 60 defiDnc ao! Àc chcn tuúlr olìaiNd.
Ths, r]lr 1 !.!y nnNr GiAuc ol 6la(L luùirl, n,ggsrla or biru!ú i (oF
niiirg 5dphu, Es o6hird GùE qJ, spdD.ì tr Dor ,l!6rioDcd, 6!Í rh( crd!!.c

ro! !ín.ú .o rov. dùr rhi {a' bru!ú olJuJQ.! s(h ! fú1J( | n Dùt i )frc
qtrmr i,ì rhc.sc oforgsi! aÌ6i!!.Ò ofrhc 'lntr ofdìose\ i,!d, $p(nrl

.w  !  f oúd  r , ,  sd . r { ( i r r , r r  1 r  I
r w  c o f h i i .  r r r , ,  i :  ( j ! r ) ,  F  i N j
tj.l rld 7,irk ola.ud NR,xxr'(rr{r,p r rcr. zúrk{ òai io (4! oúsi

r. kucr,.dr 4i s4 t dre,n!ú! L.tt. b xvtl, Ft,ù hd i,, aùú f4!1hi':

rL r i lk i , i  sir ,núq+) F f 73.



nho drrR rcvùr1Àoù!!drof,\a$olJ rh úrL Nr rA rìi.J io r..nD!\
oì(l in arh vorluill ltrF(LoN i
\{úùrùl lì! ù cvid.Da, bur n DD" nnp!o6r6lr. Tlr.ÒtunLoi ,oo. .arlÌ
ù!fti6!ÌFr oaD,nln,\ J'F!!!d lnalùrú jf 'Lr où.Di\r{r. fNd,lrìrrnrtr
i{lirs.rnL n.l, nrrljL nùi.! r

sù!! rlÙ ,ùJ ir.ù! (Lro ,.!'AÌ!. ro Lum o! Lindlc) rx r]l an li:ùil
Dùfùg r rhc \ord pdu!, rvlÌiú D ,lt uqu qi"o, ot| rnh 'Ltr rDn! (A/

.r4 ]!l ofù) aldin{oL, nLrù.
ùrl dif iì,r d-ù,ùnD ofrrici

rhr uccc r\x onfLù) d r!,qo,'tÈ!rLdúr..$ L. tr. JorÌìr. Boò irùn.'
or i(oùc l,ù(ds ((r{l ' irc D.
or L rùN n rDNì ir nìr il lurnnoa Ìo ù lool ofù D{l oll i! ooc oaìlìl
@ ù ù o , s r x , L . r ( r p d ( r d r , 1 u , 4 ù ù  . . ù 1 , , ù l  ( & ' , l i t r ù F h ù n r r '

tu rnEr tî! i!!!L! rqj rni suÌ ú tgfl i! ú,ùar', Úú .l[ ùa c! , Jù. rs
dtrr (r L! ùrd r.,,frlr.Fift\" r]d sirh, Dv'sri5 r'p(i{l]. lrd or i,no]!

oflhilnlhe\r o,r LoncJgr\ fiùr) ù. oaòr FiÈLnùù, D dr. \vlrcl)
.\! ir r! Jq,!oarmrìì\nLrsinLLù
nrqEc oa thc Pùlc!{i! prioJ Iion rlx ghrs of,lì! pdsr ÒfPlìil if fuùl liy
Rr$s rò fli, r{ly jf nÌ 6nì.fLrl! i ìa Èdl r dn6 " 6 r!ùdc,l. too,
dùirù$\noùsrhcfourdî,oìdcposir\ofr]llro,nbofAlufusc1.,, bù ùr
drn \a pI(}uJ !&o!q sJ, r Ìtu.út rdrloDùL tr.qh.ùúDiùr k i
J$rt Lrr r Ììri,q pi{c' onl tr Lùrrr Noc 1LLc1,\ rc r,rvc rrso dr dllk brcrvtr
(il luD,p5 .rf r\Lnh $ |I{Noù o(ù! in gc$, fùùd{Ì,\, 6Ìr tror crJ úr dr.
ù t l $ ! q f . ! ! |  J ù . r  l , l ù e l ì r r r L r l ì . w f  l , Ù ì  D r r . . r l l , n f o r o h i ,  T N o
!ìnlLnLr ofD(!'.i;or rhc cE.oi{ùNì <ùÍ!q r HNut I inù Ksl

t n !  P  r r . r : i i R J  r d N ,  s  i i i

n d d  : , , ,  ! . r  i e ( a r Ì i a i i d r , ì  |  r ù l A f F , & r r r c  A  Ì q ! q , r r  s r - 7 d

, 4 r - i . r  r r ; È  i l i r ù Ì l È . i , r r i o r )  |  i i ' r . :  i n r N L u ! 4 i i L  I  r Ì

, H k ù [ ù Ì ' ] , . ] l a ! 1 I ' i ) . | 2 1 î

. f  r + 1 ^ s o d ^  q ) , 8 ,  |  Ì ! i a f N i { ,
ú .  a  r . i Ì , , rÈ r  s4q  f ! ú i ,  r r r  r r  r f  ù .



Thc nYo 6d [[o\vn ùL rìo$ hro

ryùh, llìtlì ùrr roN be dso,6cd

TLLhs 6<! Esrd<Ì liou i rùy.rlr psód, atrd n ii Icgud.d, s (trcor
'u6iD o<uqDs ù dn ao oa ìsec nas,

clnùrllr.fi l isLr {lLvnh 6!o$n !ÒlÒú, Ìhorglì dr Pùq r{ictis & nlroi
colorlc$or of!ll i iht Èr.i,h ti 'tr Ìtn ùonu<lt {hE l&.1', bùrift.1hnpo(
(\yhidr r n(ss'ilv dE @!dnù\ iD lhilL n.dù$ nì6 conùùa) n 6@!r$
.o!ùs,l rvilì n5 orvn IìÌc Júi; pro,l(trùl liy ftdLo! Lcùrc! thc pie$, rd ùc otr'
idc ì\ rhc! !uú ùrrqr .. Mor orhù i,roî EîcnJs {c lrotu Jrrù tly colou(d.
runr of thùì bcùq dnh rcÌlov, dnl ydìÒvrlìid, r.llovilì bloran, or. i! r fq"
oq g(r or Lla(!. Tlù \Lnc iir.rq drrcaorc, lncrtiorcd iD dr !trplns tsrrn'
(t\eirlì Drft.n nieg6. arorLira6c, 5i!cc thi! n mùt nùrlv rúitc rhoì oÌl
odu ircoúc ùrùnl fli!! jîo Ìl'r $hitùrs Nr oDc of rhc lctua5 rlìq.l,r
i gooJ quJiq qrfqi'rÍo{ (Ltù, ùt lrisrt 6c EcogrEcdj ii ns,!ì. i,
Ilcbior. c (k d ÀÉbt sisrino ùillsLlirc. llìr Esyfù rold qt,' sc!ùellr
ùNL.d i,roli, trd!ùglìrhysÈúr!.ohrv. refcE d5pù6ellrtotuùiItrdre,
r lcd dù!:ng dn ollv fn otuh. Eightrsrh qnarr tcisn or Hi6l,q\ú), tlDueh
r.d ! rrrù' ro cgsd n 6 rulpc irc.din (|lonì ?i'/r,i i.rlirruJl.

Frsknnc!!( i! ,\dJd Èy -ùi,, s
qh.iÒiìlr fl soDnil!,d$d eúhcr AGhn. A v{ny ofanDlt r<ù., hox!v{,
i "I,,:i"d È-" c"..rr,. p"r,., dr. ,vr,trrì s'ov; D r|. c&E s !n ùùr
, " - . 6 l r  ' .  |  ,  , P  "
ì.ra, thù..orc. dÈr'ùa6j Eehd IsyI Gùù Nlgro rib6 ù rh! si\th Dr!òq 3

 d f@ur PuoÌ i! rLc tigLrcdnlì " xùl TN.ricò ìi DFórics i! !o vil .ùtri1d
NnLn,lù{iiEh(' nokD<ùq 5i,Ecurt({hfrLssomldiildùrsordrnr ÀELir)
ir dÌ lìoù. offn i'KEc, xhilc rlt NcgrÒ lriLd ùrlftù dÌ $!rh ofxsrpr, rnJ
a p@Jú of ?úr ú ortu.rùD sM!, Nisht cailr hrvc pescd dtroùeL rho!
.dùfrf or Lr xy to Es'pr ryoì rhc i(mf obùirul fioù Rdùu,'r r)jahiri aa,l
Nih{io ! i! rhc [Luh,!!nù Dym,] rny hrr. L-,. r ìlst iiì per,IBnriItdrt.
liEc rr xìùld fot hrv. bstr lrr eEr didì.ul.i i! a ploJú of,ùùthdù AÉLià
erhng vú.!r Ai, rhough, oì rLc ùhq 1ìo!Ì, tl$ $ù{. nisgs6 5oùc ùhq

Prrìy ,ltroÈs (i,glub3 fo! rh. îrcÙúr th* rhc fúlinctr,N r.c {ds) ecv iD
crùon @d qrpr, rlìqj (ilìPùdrlr tqyÍ n ùùiÌJ ú \Bs nrtudNcd 5y ùr
PùlcÙiq]!lìtrr I rì.rhr pLc!,r hc $r- 16î ìr va laJuaE drr wr aùud



o i g i  - x .  r , J , i i . . r , . r d .  " i . , p  k p . 6  Ò d . , o , . !  r . o - m 4 ,  h - p , B

Tlc rt.s brcughr hy I:lrrtclsur,s dp.Jirìon arcD lunt, wtình 4 dcpnÈd on
nÈ Nalls of rhc qù<n's nùharr ropte f D.n cÌ !al!i, G cnKr mr(n o,
B(a"cd' rùJ GrDlircrr bv Nrvdlc , ud sc r.rdl by S.hot3 to b. rd,//;
círrr, rh. f.ok drc E( oa Dbofr. in $ùLcn An6n, .lìorqh stu( r ùnb
rhar ùer' ft i! f&r ùyrl. R.pesnùtìols oarùoùr rbnr, r(s, or ll.s of ft6,
iiu cxìr oD dr ìy:lÌ ofúc rcDple, .*o folm 6cing showì, on. Èaving luxuriúr

d "  .  o . . . d r .  ,  - o n  o ' , . , G ,  o .  . u ù . . . " v " , . , " o  n i r . \ , i . . , .

rùio l l EaDnú ù! dìf. .eDor 6c Ànt eúinry ahour rtcir ìdeì.i.r. s.hos
L .  . , . . u r o r , , ,  . . 1  , " ,  .  I  o . .  .  .  , -  L  .  o o , {  ,  -  o . , g

J t o  , h .  o .  $ - . . o . i  t ! s . , d ; . . h _ , r , , , . t  o u s  r o . h . r y " n , o
. - r ' o L r ' , 6 .  J 1 0  L J è r '  , h ,  , . , , , r . . . ,

p :  r "  t o - . - . . , "  ,  -
. \ ù . , k J . d - o .  . r . É . - .  n d  - . .  t r L , D r h -

Aooog 'ì. hpo6 irto lgypr nì rh. RÒEe pqiod otr wtich durr Ì.$ lcvi.d
v* rrurircrr r (bodr A|Ii(4 ud Anbirnl, úd ?tiny rad r thrì !ìris @dnt
y  p - o L  d .  " l  ù . r u ,  . . ó l y  o r  .  " r u  s ,  d- r  ' " r . , . . t  d . , ,  . . d r ? . l r d . ú , . d . . , "
P r r  n r  a c  f 6 r c { h  $ L r h  ! _ n I  r . 6 k m

TLc i,rceN to@ rhc b,nb of TffinIIaÙù alcÀdy Ddrnoncd, v[i.h hd ben
P o l h - ) l ; ; r a f  r r Ò . "  " , J 1 o r ,  . o h  o u

' r .  d . p L  t .  ,  . .  o o t  r B .  h .  r  "  "  ,  . o f l  n - .

.  ; . ,  r  o  "  o  h ,  L . " . , " , M - b .  -
q  " .  - -  ,  - . d  r  '  o  o ,  u "  o r  c . . h ,  u n  r  o , . " c e  t - .

F  I  i  ì . 1 b n o  p ù . , d . , J  " . o  r i . o  n . Ò  o " f  ,

Mrrh, 1*e fó'úhknr. jr l aasru! gtrn Ki! ud i obhì&l fioh rLc $!r
.oùmc & riakìDaùk, Mndy, sollliLld od soùdnn An6i2. Ìr t ddiv.d frcr
v{ioui sp(a ofai/rù4lo,,lu rìd oì,ùiproa, ud E(us in rhÒ fÒr4 of,vdlov-

. tr N{ùq îoel 4D!r n .'to'i, u, p u.
,r s.hó4 7h &ryrr.rik 4rY4d &4 r x3
l t s o s . ! d ' l / F l i i l - i , ' . ' } o {
i tr o satúJ; o... L@ L 4r, m r;È!
,H sù4 nr P4rÉI 't& Eryl 'ftói s.
' E w. ú\., Md,.- ùt .\bur a! tÉ tuk, .eprrd{ (EEryùnrr r6út, p D4

d ! t u ù ) ; a  L q r j r j , x r ( r r t . p p , r r ì n . ó . s @ d , t , o s . , r u G e { ) , p p .



nh-(d &5$ ol rgglLùnrùl cr' ofr.n .oyqcJ vrh ir or ! nuc dsr I jr \ n(a.

Eg,pnrì r\ù. h nrùrùÌ\ ù!ùlitioN n n îfld thî Dyqìr \a5 ornord toì
Pn (riiidì,r tlcErL,l Èghrsth.r r{oÌLdlì ! r,J Tryoi 6fth ? DyDéd.l od
noù cd,e6rcl$ ! (llghrcrth Drna5q), ù n u isramr ùdì ns rNtrn
ùigù Er.D òc N.ilx ofùyrh fio,n Àd$u , i! N6trD ,{5d (rieltoah Dymfr)

rLlJ' Liv. n*Ìd lìdd!, GÒlr An6n. l.hc
Eq,-p. rì \..d rt.údrùÌ Drùh' n ',r r,! {hnh has, hoxavo. b(r i a(lltrd
À iilrri,roúc Ly 5oDc, ùl riv ùdr6 $ tr gcnsJ roÙ or6acils îyoal diFccrr
m.rriq rsu5. T[ laqc 4d lonpr oa 1ú]î shos ì i I rtr D.ir .1 ttìú (ttls
nc ctrii,ry n,gqar,( oa!,)(lì,u ud sraù hs collcdcd clidor. b $owtrhr

{f $(!ootuorLnlud,a rrolomi r\rÌ Ednì D. nLor rvùii !l:r||rúr
5p<ic5 oa 1úr'l, 'o n! ùr ù.n ùnúd 6) Ibbcll.! \!hi(h yould n]]Ply rhî ir dr

rdhrd I sùm{lìr. *nÌd qDgc of,nsriiìs.
Th.ophnrq Diùj.ÒlnÌo ùJ rli!,! havc llr I b(D quúld ao ù úrùìùrs

ih1r ùr'ùh oi(d n6 rh! c.Drosn où of ùniia l$p,n! ustrcDr. ud l,luddr
rldt ú rrì! sc oaÙ,\ a5 i,Eonc jtr Egl|Lr ^ rie Ffyrs (.7rc)Ddrions
!hd.,aD DI"r' D nùf l.rt yo!!l!,i

I iì iù.nrt lg/p,nn tqftrEo L! (urdrcJ),
a s${ùi.L oagùù on aloÙ aj! fourd jtr 3 bùb of NùrerL or T$oúrh
D,\EÌ,\ drh \!r Ldùril.d r rìyrlì Lr cor{Ea6,r, ind Tlci,uor oasùm{siD
Gdn &ft!:! !o,ul ùJ p!:.rlv ,nuDDn! of dr risrìr!ùrh, liúùcdd! T\o]tidtr
3od TMúy f . DrNrna !$pdivd,r c\oìircd 6) rlc rutho! vùc p.ohrblt

' r '  '  b  .

sltisrebrr r<ù? Drùfl, .dìd dìin |Ia,Ii,.or @d nvrh ùc ,ùr a$r ind
Dsr lùvc 6ao r,ll6Mr iD uiDt Egff.. !r- nrh n,Lìnrrú Í 6cEoi! @d
onfr,ol ,or dif Fr EN !nd. in rh( ùlicr pùiodi, rh. !!odu6 of úùln qrt.

sr.r otr,tìor(vq, a! ro wtìf urishr hayc Lso.o-
lrùsÌ s.flftlc \]lN rnd ,nav bc lnsrcadirg, rd oiny dN. ùiNill s t 6c

r a  L ú f , J . r , r l r ( i , ' r , I  a ; r  o  s ' { ù , J j o s . L s l r 4 ,  I  r :

rfrr R o rù\Jros, i!! tqt, F . 'fù $r, fqlftL, L|m!.!j-rò*

' r  r i ! ( ( r , r  s 4 / , ! r  ( j , q 1 , 0 .  l f n
i.r c!{d!\ .rtufrÈ rreîr, !r (i4n, pp i lr I



urcoÌioùi fo! ( Mof rhEh nr rsrpr dm s rùrì! I,ro6eL fr, ud r]Iî
rùù(ù.o {lrLlqi. r!hrq!, r rroú\, r\ln.h !u' m\ Lr JcùjrJùì.

i- u(urirs u méî5 orrsgloDùr.J rùii
loilioIalLgt,r.(ronrn[ r.Lloy b ] drk brown !ùrÒd, -)rl, oft! aguanh nùl
n rìx ì e,r.ùf if )rnrtu L rrìolgh sù ,\ hnd nN\ o(ronrhLl|oasu,t

trrr l ]l!J!d oi\nios 5P(r: oaù ùf
.(!ll ifo{D plrù Plturo,,, ù. ol ,rhi![ | !irurrJùf! ii rì]!. !rn i,arún,Í .fl is n

I r. ú!, cr!1Pr dú rì!rri,r.n. r q ( , rrùr
D.oìNù.! n urr olG\iouau] ha\c 3 nisLr

s(oìillì niù. ,\, ,Lq! }rl!l tror h!v( L(u oìr .lL$o,ir! ) ÈrllÌ r{ì i!.Jurs
Dlad\. u!,mr r,!ll hIc h(r ù g(i

Ll'! Fq,]lirL "ú!ì.1Ìtu ú(D Goli. A(o!(li,ìs b Dnfo, J( i iÌr Ì 'rDr., ùl
aòr Mù!ì$ro ù,gù!r. ù(l r n ùcoÌ,orcd D

( !L6l ij orousDù ù coùpoiiou of}wnL r.,)jt.i :|lù! ^ r! (ùrt of
q.LrÌì qn r,,ù ){ ìÌù, a.n ùr D fLi

Th\, un,k dro,h(i,rùf mrairì i.riitùt,n!tur rcù!!d Ddr su,-
broDÌ or bh.L Df$, r$nh n.nd r!

n NJo Dfrù6 ! Gon dr l.nî5 0,d brD.h6 0f
\u,o,. +Ì!ic\ oi c!, J ,1nr stsy iD A,i \1! ,ù,, crdr. ci,|is c(!!, htsiE,
spii,, oll dlLq f{r! )f Ll ! Mllnqr.ù{n rsiou. rlrùgh Dù I dr p $ tr Li,f! ',

iù rtr.À(.ll. aoDn i,no rl,. 9nr Lclo,a
rgtifi,,lr u{0Ds oI I hnl G obfùc'

N$.r,{.. rì.ù n scú1d (,, wr J(L,or 3fDa5) ,r ù r.or Eg'rinr
ùJr úqtriitril Nd, Ladrnn r ù,1,- r dÌ F;n Dr usrr.! F(úr puldy rhco(.!n
(D!J{îioD ilD Dislìr.(! (\pc(i

iù LúJ{iry rhl \l!(lirq!!Qo ]!nh rn,nh
ò ù iiqL...xLr! t f tiQì oÈhircJ No D6i-

fo E!!$ roD .iìdd ' r r i.rJi@b !ùf
hJrnrL Lo rqr|ì( trllorn ùlDlqrJù|Pl,! rlrc dîc of r]n5 (.ora tr erehiNv

ùì ]tr Ìirr ù tirr ò rl,! drJl,r !orù!f r...
NLJ!!àI| n Nr\ ]l| !or(J dú r[c îaJDg of ]rLl D frù rarrùf. rù Eùrrr
j,ù(str Llú, hùùLf r d(ri,ù. r,i! od,qDdr plodurt oalg,\pr ù d n \$

ff..r. ir Jr. ùrÌ{ Lln ùr Lic ùacJ i! drf
otrr il!ùi\ l(dJ G.D Plur u rÈ! nEr.oîùr ^ , b Dodm r r$ LN ftù

!  d , ú  i \ x n  r ( r ! f i \ r ! ù t
E N-1udl.Jrr. \Y(i ' jr, | *

!. i4ii n,i i  ! 0ìúi+d vúi.i)



dù, tr Nr ùroùrr aor tu Esrl,!Íì ìlorn ofhn dry .o dùv lxJuN ro f(nn.

so a.f r is kM*n, dr o,ìtr irùÌ.! ùfliJxnúrth!ùìgL.ùì toùd rì.onn.xDD

ra! wrJ, rratfa, r\Lìch va quriDld hI !r( atrd rL! lsdr publnLld lonc vllo
igo.. llìn lus i fiieritrt,l,ltr.k oú.oi1ii,!rÈ r, rù ùn of iuùr núrù rrL r
prcLr61,\ ltdrnuo À soauN 'p(iìor oa l3&ru! of sood ,turl,rr aftl)rd fo!
.ùnf{DÒ!tut,ùsrnmd rop(larrof lsuoú DdudJ,ofq.or olnftd

srùu fsr,ol n a blleur oLúird GoÙ rL! tucril]fJlornq@/iri,, hllùryirs
ro .]! iúhlonlù Hiir!(l/ú. i,

sq6h l,,ttrid Larirg ù odor l*c Lùuoù ùdLc1o,s5 to Àc îù !lE5 of6qdi!i,
r JD,irsun,ios fqùc of\li!lì,r dR rlìcy.ordD úhù.i,rùÍi. oi Ldron

ùpplL(J b rc lld c5i,r oLàincd Èou strr ljìr{tJi llnllì $N(xhr (onbro
t ùúùir R.rci lìr dLfd s.ni r, tgrpLntr ùù)Dr nnìùnl ! tuÌ mi!,j
[srpùnr p.úoF. LtrL u]anrtNnrn-r Nìdr.d ìrùc i5 Do ryidoF rhr 'su!L

r,\nr. uDdo! roer, vè h((n Éoù rG i,r appo [slpi, a ùr] 4 rond rcd,5
i)d dr NoiJ ! l.rJ lìr' Lj,n s ryi x\ s Ndùùl r '!cg.hbh jL,i. ' bv Edgr.
\ho e)' ! tbar rùbtani Do. or rlir Nl(l n bÀcd upor a urnrpp(holio!.

sf róiùn of ulior rRlìúNú ù.ù1J, of rìci.ù. Faf tntr otieiùiiLDi.tLl
iiùr tin. b tiru ord !ù,\ Dù\ bc d$oiLcd

oru of uc \6 copù ìn.q!( ofù eN Jrc ini freìn rLc !'n! plelc i! rlr
lxòrù nrc r iùn,.nùl uìi,r.ordsr.Dù, ho}îvd. ra, !ùydiÉ(ùtr: it
{À i,ì i4gulr-5hrpcd pica5 of a drh EddnL-bloran !olqù, raErrcDr Moì
G$lìÌ,\ rorùd. lsv ÉiloDlÒoliirs rnJ ps*rJ ! ftrghú n l on rulÈr

5c ÈeolúcEc, ù)ùh, salbuuo o! roE\, and n\ coloùr \\ò nor rlft qf LlLnun i
n Nr tr.' doìrj6\Ì.i A ${i,rd, ofrùrrxl aoú,,t by L.griiì t r(r,ik \vr JL ll

1),n plorra ro Lc ! ruc (iu Di\cd \\nh ?ó ps
!oÌoflinabrc dsr. Ahlìoùsh J !!o,bql 6,\ rhc fuJ{ a! ira!s!, ti\ s'ggorcJ

br Pjllcr.' ard ro thn fouad Ly Monrfr r 'ratrir ,

!È w Lù. M4riòr.Ì,,r tr4 ìr4f r3r,n4(ErqfrrLibrrw),r j4

!JBÌ clBt,t 1t st

. c .  Ù s ! , 2 ù ù , r j 4 f , 4  N o  , f !  i . r r r
.M. Pr{ :, - i(, rrw(!!rr, D 4 G
. r  M ú E r : ,  n ( , ! ! ! r ( i r , ) , r  ' !



\ , rù!! oi rc5i,ì hr !D r t ùJ !úo, rar ;i, io ù r.,,:Lr ofrù
r*hr ii ). !r, Jì Di,1i\. b(r i,úìa.. irrur tios qnrDr uùt,,,ù.oúc,
lr,i rèn h. g(n 4i,, 'tìd! 1,.ù roo t,rJc of drì !rÙN, lyriLblc i;r òi l!r,,
o [,rr{uncd) n tu ii],ù i,. !{" lDrn rn\ ri oli. rlì, tnro LrDs r (

; I r\1,,! j, rLt qúil.1;o: rthùjo{ aroD
.ui ni srr ii,n drq rL r r,{rì' \!Io.r!lÈL!\DD r]l ra!!irnlsrgllj- !lùùlr
rùù,úJ". ul(Ll. un!orF1 rr$ùr tilo,mornìld Lrùn ' o L.ìi ,lr !d !,rraì
oal dx {|.1nn L!i Ll,r of faotjo(N.

Tln lr ru-E! o<ù1 i, rr,r !ùlù tò 3irùir Lùì f,id. Lù i,ì rJd,nnl

r. Ì,! !Lr.ù,i ÉoN ,.,iiùrJ rr,Jn .tri.ù, a ùlù ùiE dÌ rùtr(!i of c.ù/!!rÌ
rr, rrÌ/!i.,. Tr,! cfit lsn ir i,, rL. iirD ùinl$!lú nùplJ Dri(!, .,! q!L!,,

h.t4tr rnl LÌùrnll\ oúr!ùr lnl r( Fùotr
f , . , t ! ù  ! . s  n r  ù  n ( ! J !  L D D ,  b ù É r , !

dirrdon D iffù,ùr aqu nìr ctr (i,r ù \lri{l ù 4nNr lior x letìr
. f l r . r , r [ L ! q ! ] b L l r L r , ì N , , . , r r ! r f  ! p i . l ! L !  ! o r , D r ú ì t ! ù c È q n r g N l

,,frrlf{ioJi Lùus 3nur.,l aùr r!.!Lfr. ioù, ùl(l p(dr, Ìni. LL i n!turq!ii4
NùìD fiù ilr'.Èpr(aicdrìarln,ínnrn,,rii.Ì,!!rt!ra,ùrn,nf]|L \

ù $ , r r d J j o D  { , -  ! $ ù ! { ! l ì r : i o k  r
.có! oal Nrrr,, yrù, l{rr ,.. ri.Jùtr ua !4nrjù d 

 

, t I n.Lù !tr,! o!
rcrr.2,,1t,.tru! nlrLar u,,ì,r a.ù !,br,

$ odK fr,)n (, rr,qj,1s f!ìù!. fùs. r;5 r,,r,r ,.!.). ù iror 5p<Lù ir
rr{, i (dud1r r rrrrrìr) tu grùr\ | . r, ,:.!, u!( ù,:rr.j- x i r!ti{ nl
L3!P| ùL ù'il{nrJ rlL( {.1,\ (ù,,.!on of E!!|t ! :tì x$rro,{\r w\,i. n.],

.L [f]i !u(( i;or nr d rLN ,ou! u!l,r :r!.

rhr. rfi h. ùr r !alrlìnt ù! y{r snDl:f ù ìl,fr.ùrL!, {ì sdtr ynLùtr
' I

, iLll r,^.r r)l{tr { ri. !ÌÌ! idc, bù b.qLr ùr r\f(,r: l !!! irq rf dr ùù orl
{!p!brLlr laL!fl\ r lù!qlì rd lrrct,. oi

ù , f  L L n L . 1 l ( 6 d u a l f w . o f r n r n h  r r ì r ,  j  L l o r f u ! b l c h J ( ù  |  r ! .  ^ ! ' l L r !
cîù !. oa,l.(f úd;rc u(uurinari{ ora 3l$ L.rùi! nt sc oflsi|10rri l |ì

)t lr .t, jú!.r,\!!rr
o,:ùì.,,r,DJl6sJ, r, lNh hr!! L.s\ raLf.ì í,D, pri\D5,(.D,.i., n,,. ùoi
r j \ J r ù c f r ù r i , r ì ì ! ! t t { . b , ( o , ! c , r ù o ( p f q q , L ! l {  ú r l u u b r o !  ! \ . r r ] ú

r l a r f  L r , !  ! l , D $ . !  p c . o c  ^ , ,  i L : t  l . N $ ( ,

. . r  ! r  l i  r !  r r r ì r r r i r  i i l * .  , : : !



r|tr l prd(ad Nhoì rh{ HiD i, brnd I nor fEslor e.oldiDg to !Údcr
ùeq b.irg yq) lihc burjng veoiú, rhougrr o.sioi rv sN.:,Ér trlv. bcn
l:@iDcd dúr r. romric.L If i'ùtuc, d* rv6 rhc aolsuDnq of rl. ,,,,,.c !,,cr.
inclting and prc6ù1} Drh ùo( r( d .vorNc tartijnorf ud 4rîh ud,
ifm. imN, .iìd, rtu al,no" !!ri!c Jrn< $ gar6 oaonc oa dÈ mos .oùnorly

ros1bt., Ìoo, {o afr! tEri,ron. atrd Dydr L(rD! Lìo*n dÌtr su wrs r
rrndtol1l.rlo(r1o ùnrlou ofrhùroiirlrdpic.^,rDo!.dlyobdtred
ùJ lnops nrsiil boDg onpìolcd aor onlùnq pulpsÒ rnJ 6,\ rLc pooEr ploptc,
\ìah \îùlJ \plu rLc o<rrcn< ofrhn6!00 (si ir rh. ghveof.llfeiods
u d o a r t a f k s  T h .  J i f ù s i o n o f d r b d u n J r c a ( s o f À s c ( ì $ { i 1 t b c . o }
s:.1Ì!d r.ho daling snh rhc fuc lsitrs .DplortÌ * a lr€r !Ìtu lnJ pindpJ), in

r! .oì!c\ior yirì p.!Íùr aid ireùs! dr sc Òtanghtu nood\ i! arcicnr tsrpr

, , u .  , l  " , "  d P o ,  r , r r  , s , ,
pi<o ofptùr fttk5, \tih sr Dfrhcd purune'or ìlhr!trr d to! plrfún-

oJ. whi.h \yr dNbd65 o!ìsjDlt,! roruù
ofrlc(Dúqoèr,\darfrc@uràhu..odoarlca,nedf. arorì.n )dtrforù,]
'ìiftÌ. r ck' ofr{-kÒùaÌ }oùJ fo! p!Ju,n6'.;

Thc ùisin ofrbL noúi wood. Dor kDortr, bù roRl yooJs odúr hr.r
AAù lug!\Ìi dJ K4),r. u

' !. Gùd!ú brJ . wirùd, n. ri.ù, Fjlf,o{ úi. ù. D rs d ceuùd trvo

!! r vúh.È, n.qq.dÈr ir ù6'.

i c R Múdk. arr ltMk rrr!,kú,,



Chàpter VII

INLAID XYES.

rnhd eyd *de ùkJ in rn.id. !g''I,t fo. codiùi, uuDoiÀ, uruDny IEk1
ftK! oa úNdÈ' rìd iso oaro&Iy nr dicÉ,l hù rc cvid@c lìs hú foud
ihî iÀcr vac cvs ùcd 6r rLc livirs. Dr. M. ,{. Mútriy, hos.v.r, desibù,g one
prti.trlrr .yc in ììr. M!fln of Urvcsity coll.ge, h!ao!, sàtB 3 ùUr'Thc slìqc
ad lizc oai\c cye, r w11 r n\e f&r rhî rhc c,lss {c @dully uudcd, rho{ th*
r {* foi horu sc. Ey6 for i!îftiòn in r*G .nd orìlN h.ve sh4) edsd toally
ù1*c dìa d.nfl..' This ey. is glss od n ,11 oDc pica: Àc cycbll i {hirc Nnh a
6ìuc 6o!dq ud Àc puÉl tLck i rhsc L ao nii. Thc hh,c hordd, .he .henrt of.n
i$ xnJ rhc pÒù! voiLlúhip D:h. ir 'nG! nnpoblbìe thr th. ey. \yr ìù@rdcd
ao! a 1i;Ds pdsr, d ! Nould lor ùarh oy hunu crc. uJ n nDs Euch Eorc
lilcly rLar nn frcD r !ùmÙr.

r.for the xncid..ya $ dsùib.d, thc úibÈ prb oadr hunu crc luy b.
urorioîcd, od {. s aoioù!:

Eldiú: dr covùs oa.he qd fonne,l oaDov.blc incmlnoc {hnÈ pcmit ihc
cy6 b 6c .ovscd o! uncovùcd r {ill. TLsc & nvo qrliJs, ú (Ppq ?nd r lo*ú

rr.l6i'a, rhe arjnge oahri rhî edgc Àc erdid'
!r.rt,i rLc {holc cyc, or +Àqq @oúircJ vnLir rlÈ orhiì, tù. elúÈ b.ing dft

pÌr of rhe ortd, or sd*otiq .or of tlt .y.brìì dìn n usuiÌy sú.
cqsc rh. cnculd, ru\prE,Í, colounss ÈoDr of rùc cyc, rhlough Ìfinh rLc

ligLl cDro, uJ }lj.l! i5 loftinuoú ÌÀ úc sddÒric coÍ, bù prqeR r ìird.
bcyoDd t, !N. n ls r sìiehù ec.È! corr.\ìi) rho n\c (r of ùc crcb3x'

tù, thc lolou(d aDulu o!ài! ÈcLìlJ ilc .ora vhich qP3nd5 ud conbrds,
ùùsing dE lvil rÒ dilf. oi nrrorv d th! csè nJy be.

arnj I drulú opÒ,ig iiì rhc mid/l. oa Llc ùi rhî rppc6 to 6c 6làch 6.euc

cdrr,r: Ìlt rngl. bd\r<r dr ùp|Ù rùd ìoqs eyeìj&; thderorc rhse {. r! o

rrasdqw(rer!),N r!. {d non. $vbr
,,orrE{vi !r, Pr Ej3. bù@6ù{d. dùF

cdÀ9Pù',úPDi+4ei'4.@/gcúdk

ir * | z4úÀ ilarà Jcrdà, an let r, suFrùq\ pP p, n [4dr èkQ roù dìi



cùrut!, a îul1(d 5w11ire î n!,ùrÌ ogt o!ìy ofdr.y.ìnÌr,jN \ntìn
rhc rrÌ .udùn. Tlìdc ii ao .uwlc in thc orq aDrlù.

wirh !.ry r-! .\cpnoùi ill ù. qls nì rhl cdid Msqnn Livc hccn lxrnircd
. rú5 mroNrùùf b (ùN.tìQ. obl.ds

Irorì r]lf Òs tor \uriEúo,, hur o4iorn! n xs !s5i6tc b sf iDiac a af,
L! ol,j.ù on dìc sùnJ Ndúilly, ùÒ, dr qq

.ò,,1d nor 6c aLo oú of rhc rc.tds ud fprîcd inb rhù .olponor pnr rnd,
ùdòq xùnirlrxÍri,woù *ll d* ròpoi,hlc. Fortutrl), horlvù, tloc

cn a|irt itrd c\!nD!Ll D d.biì.
MMIì dbùgl,r L!! bq! dcvúcd ro lìndos a sood ud 5nnp[ !-vrcD oadsina-

tioìNùhrh! ùi,onn rDLù oadNs, iddr.oúac Òpr!Ì lE h!!! ÌÒ bhc s
asddirspdnliplcrhcr.hniqucùJ!ùrh!,nîù sllgLrdiÉtrllc!DrchDiqu.,
íi s.llÍ Jficro,.oh lutunL snlì ìc $!rc r<Lliquc, uc (g{dcd - rnnnrs of
a d$ èd rcr f $p{Ì. cìaf$: dh.avn. .]I ùoìLù oa!.rr{s ì!ùrt,l tìi". L{r

sùrple i,ìi id.rc dr. froù ft prdytr$r. rú1oJ ùJ ofM.Ò^ri of{Lnc
,lirll, rins 6!J,r obicrt5 ol rhn dfc in Àc cano Mù.un hÀrug Dhd e$ nc:
(r) i hum rern rnh .,Ìs rììrJ in hra.k Dirqur. ,(r) a nlL pildrc \\nh orc NLìrc
urrlid clc. prebabì'darrsd:,t)3r,ùùrì rgu!D ivo,] {ú$ìrd $d orùLn.
i,ìg Sqdiir od (/l ù lrc i! dr fùlr of, gldlc Nnh r rhnc riiìg bad fo! onc
cF, dr dLs.r3 h.rg Dn,ùg i rr .hc nf.isl Múùùr ìdcnap ynòù.]ìgùc
laa I oiroì aFcd nr 6orc rvirh inlaid cys ol llPn Lzu1, . sun,lr îùpre cr6 rvùc
Jso ( ir larq pdiùJs, for (ÀaDrlr, rhe ù in rLc cano Msaur a $aI noly
h5hof roùorEìclonL Dy,aiii di&,dr.yùof \yhtrh.onnf oflnilLtft rng

owL DyDr.y 3 6.tn Tlln€ÒrhD]'iNrì
r r eo ldnnabL iEnîioD of rLc ùru!:l ta, ofrhi.h n Eproduc i11 dr srcDdiÌ
lùrun t ydid,, .\abrì1. .oijkx, nr, ll][i] nìJ ùnú,.1!) aDi i! uy !ùd trrq rhD
$c cr$ rud. r oìy dhq p.io4 or L], o,! oùr !ri.r Forl!.

rl.ft: ù ods (dsc ot a nrrcrv Érm! $úoudirs ihc crcLJi, sùEnll' ùhì
( q  ! J  \  r o  i o . , Ì r , ,  h r ' r

rl.t/: ,!ùÌg.JúrÀ InL e rÒùndld Gonr fo! fîus rhrudr5, uu5È aDd

pùÌDl opa,:ìrc qudz, 6ù DrdiEc\ potnhcd qltraljrc finsbDc, otr! Egyp.sn

' N o J  r ù e  ' N o J  r r r  ' N o . J . { r 8 .  N o l  d ú a
. Dliih \hÉqù. r f j,úqr cld , fI àl



el$Ers Gàldrc) I Ìir[ a rL2no*.ir.ol* Jerrsion Jiill.d n, dÉ inddle oath. aroú
t u  o 1 v - L l - , o n , . . .  r l  . a F r J  1 ! " .  q h ,  - i l  r '  o m  D  . '

cùri, ùrnlp{cnr rcck cllrbl, @!ndd úd pollhèd * Ììrc ftonr, brr nrt 0ik
sloud slèl n dìc brck úJ .{lgd.

I'ni tìri. r no rpeE ;ù, bur L\c cEEt of a Àlovn i;s n plodq(d b a dn. of
d2* 6!orD Gia pla(d bclild rhÈ óh.a, a ùnly ld dùoreh the nìrù sùllE
* rlt hJck. sonftns dr jds is gcr,
aoDd br e+.nrc!Í i6Í {ho Àc core n ercly pla@d in rLc r6in, nd n not n
a6$tur corEd wnh iì * evdy poi, L* n $|rriÈd honì it hy. rhù 6ltù or.ir,
the xptsrùc, r lm a"o- the l"o"t, n s(y, old n duc alEN crd y b rLc Òpiiql
cFcd of rfc @rt uî&c r L\c 6ack of tÀc óno, bú whd iùc $in $ in ib$loÈ
and iatì@rc.Ònbd siììr tu conE:, tìÈ .olou!, r sÈtr 6oD ilc aront, i Lrcw!
The m.jonq oa prr!Èdar Eerprios laE 6rou ind6, 3 n sc4 prÒbrblq
tlc oq dut ihl zlo vs rLc ac úcilndy, ln . broln iiide N nore ìù€ly
dbn gry ofts. Iaihe orig hl colour Nd. b!osî, thc coDÈ mur hrvc bsn pl{cd
in posìrior whm Àc !6iD vó rill iD rhc vitus a4dìdon, 6!{Òe it.ooled 3nd
h@c solid, sinr onlt ú thn rndDù .ould .bsoìú. .onad b.Nen òe cooÈ
md !ìt rsin h.ve betr p.o,luad rr
cxplaiDcd 6y s{Eing ,h* i! rLsc .ò6 rhl bin l|s rhiuit s dh t ro loDger
iùd rlúoln. Ònkcr r'fth dÌ onìo.

arliJ: a i411 ù@Lr Ea$ JÌi11cd iq rhc lriddlc of rùc h{k of rhc ófta aod
6I!d vnL a plug ofvcry d{[ hrÒùn d hla.k ain. or $nctins. cirull b|Ik
sfot !:ùred oD dìe Hnì bói!,1 òe c

c'írl.i a $rall (d prch Firrd or rhÈ ìú{ {!rhs, hut $ú.rúa Òn bÒdr
rhc iúq úd otrb ddìl Thrì the lgyptiu, who src uNilv sudì finlìauì
copyisr oaDIùle, should ha{ ùde rh. mnrak of puftins tuo.{u!cri urcrd
of o!ry oDc, i5 crGqdiDrr. o.6io!:Ìy ùc ar;.lc i' rbnr.

'lrhph!
sruúJlq so0. (Fù''li ,r"r. I rio@d ìnì6toE; cuo Mùcum.

!lll iri i @!pù, Eu.h coúodcd

n!,ilj r Eas r rhe brk oa rhe conù fi1ìcd vnh v.!y dnk mr{nl

Mrsptro sù€s'ììì.! lhe eyd xrc ù xd, th. rhbrd .nd ùylbl coDposing dren
{c îr in coppq 1i&: 2 sEJl 5p1inù oa c6ony bchilJ rÀc c|Fbl iÙnr6 úc
pqpn . . . IÌ is EÒ$ iúprohrhlc tut rh. cohù s* blln orr lor tL. púpn b be

iabfE GJdrd, ù vhù .* ú6!bÈdy n ú

ú, J E &ú ^. À aùih[, rú !d , !rF, P r4



c ,iNd. d. ,f Dor, rhùc !u!ù bc ur c!ìdcn< of rhc úù!! of rhl púpil, ud
nn ouch Dorc prc6a6lc rhÎ Í n rL. dÌli<olori.J Ìe,ù nrh r Nr Òìployc,tù
ilc À{rJdL Kl,gJon rùd trot cbory.

lorludr sy! , dÉr ù\c cr6 nc illaid lil. rhor of drc mill hrtd i*u. dÈ
rlibcd Ldorv, \'hnt !c!rsù! rlì! err pd,otr.

s0ilr sd'r shr/. (Fduri Dl,i.). tii
Er! riò r .oPPo, ,!u.h .oro dcJ

lr,l a (N î Llt Lrk of dr.onu 6llcd {irh vùr dsk DrsiJ.

b(Ls& er ! rhr rLc cycLrla (Ir,,dl. Dstritrg tL. crliai {r/rdrit!'),
n( mdrl, pdilLly .ofrd: dr cych115 qun.: rhc nìi. D{Eìng rhc .orq, tu.h
d\ril r)d rhe f rpil r dsl{oloù(d rooJ@ neil.

rirú|l d,l *fu (nùif rr). ?iirmÌ rm6.otr.r crùo MuÌùn.
t).r,ll..opFd.

tJ; prdr L,oM $d pstìr s(1.
a,frri a(r rrhc balliof ù.orH tllùÌ{itlv.ryùrk ùîùDl
ciú{i plddú r boù ù,thLoabdh c)r5
Bùrcl ir fta3 th{ rhc crdèhÒ (n'iÌ!q,ù, itrr,i,ìg dr erli& {/t]!d,l ),

rre D.rì1. prbr6lr loppq i dh ft ùhir! r rld[Gr or honc ] rhr rhc ú, q.dúg
rhc !onq, ir rù.k d\5r1, ynh rppsludy a blovDnh Dîoiel ui(nùd\ rnÌ dú
ù !trf I n a.lnk b!o\u voodt! F!g.

Dni,rcs Pòhe, n( nrJd of.]t fftrù, 116 r irr nr cvclid5{c hlona, xlull)
n lDr u]{).nru!.r òn drc; rlÉr rhc lrcLrlls ùc rllrqurtrvnhror{oromd
vri )i )g, cud.ùl\ urndring rlr l'ii,,aÌ .,o rhj ror nrùil DnkiDgs; od rlìr rl.
!{oa 6 rorl drnl \trh a $inrg,nil uîdùDadr to rcplsot tu plll'il.

D!. M. Mrq n)s 5 thr rhc c,\diJ! & qÒppù, 'lr whir. i, NnL.d l,DùbD.
oa rbc $ Ìlqr {ùnù pii,úd rt ù brL .

sr.,ll, rlrú/ (I!rl' Dr,)

I r,l (s! d rlr l i.L.k oa ù !ùDci iìl lcJ vnh vlq Jn! uurqd

! M l M E h f I { / n i s . i ] , Ù . , 1 j ]



trrinÌ.. rt!,! nc DrdcofifiG oioprÌ1tr.
\' l ir( {urù. \ynL r riùDc of 6!on?c aùlourt trq r ù ùirr! rcIirr ,jniitJn!
oahtrrNror o.t-úr.hr roi N dì( trù. rhilc.rinrjF)ql. ofpotnlId cro!,

ixd h{hud thc.nîJ inù{s b n a MÈ
rL. rf{hG.'fhc.laLitL.ftloppolndlortrFDn |.]I rc.t ovrd fooù n!.!r,u
aodDo. dìfù!or(l, nrlrc!€h ò..\ Ú lhcDd 610 erq, iP]r ao!l]I( cuui,E oì
or ú. p+ . r I d$t iDrpebabt. rhî rh!. iùt (r{ n cLorr, for ùlilt !o

nùdùd. e\": dft trrc !Èa5Ls (r'rr&). nùniDs rh. crarilLr (.1,!urùi,).
rlc oftr, prbiirr.ùrFi dlr ( \hn \ i ùLic f.tu, riDr thc nn ùìtri1,g
thc .or,!.LL ù relk qllir: r dùr rtìr fqit tr l mod ú,1

! ( d c k ù i L e r ì r , , e r s ! t h î t h c l . : ( o r d o f  p c l s o f o p r l l u c v h i t  i } r r \ n h
..1)pq rúu$toDrrù rnÌr"LÌúD yrcls yhor L. rfd rtìlr'$r[ dn6 ofrc.L
q:d tu( rlrptrpil, thcrelk(|5î[,ús rhc!{Da

Pù!i. cr.^ to .lìc .ychall of ioc !,d ryrll r' ., loppq ftni r

rÀr ir i irir (r'rú D),i.).1vÒDri crilo MsoD

3o È,Lrr ry,! dì.ù rl( qrlÀtr$ (rn,?!r), ùùuns rlrc c,c]idi u,{ùtúr).
itr Dùi| prcbabìv.opf{r dù. rll }hrcn 5or; rlDr iL!Ìis, ac.ùus rhc conù.
- locr . N.Ll i dJ dùr r]r pupn i ùr rùiLl!.

srrlrr( sor. (ol,r &r(ú4).! wood coÌùr rvnh prDrcJ plsrr, ir nq, L coo,

,!i r eì,r q,.,,. t,!r $daa iEcguln rvnlì nrùJn Llovn Iú5
r, f,l i (lnk sq, (oNnriìs ùfa prordioo oarh! ùrùnì 6ctNd rtrc.o!ri dì.11

r (  i ù , . 1 r ( ù 5 f i t r c L r [ o f r ] l  ! ù ,  u .

rìr sr rt s.rr (Fù('r Dr) I rira!
Tr,d! {c aùtr liNilnrùs, ilroa\tì !l[!! r.kc. fo, i,l inÌ cr$. Lr nyo

ar or io.t d i, uDrÍ, Lù rhc o'hù .!rhi!!



I .Òfon.d cÒppq riE: rhc foùrh 5úrE ha nììrid .ys, ù"i a iLcr. {c fdren.,l i,r
phe srh ooddtr pldÈr, úd a rhEc uc Do corpù !iDs, llDiaÈrty rtrcy & not
iD rLú ongiret .ordìrioD, od m Eord .ù h. frcd of{Lr thcr wse lùe {hú
toùtrd. ,{, dq aow {q lhc c}s collnt ofco!,er oìd rúpd oil),, ilc .orc! L!ùg x
dn. oalock cqriì,.ound.d ú polidd î rLcflonr odnr.r theedgd. TÀrcugh
rLn e 6c rc! I $!11 6l&k popil, \ùi.h póhrhlr i5 p:irrd r tlc brk of dr

Aútúuaì caj;,, ttst\Íùt ù Bur,, {î@!trDri,) c.ùo Msànì.
rr,!l,Lili!(ronc,djncinlyblckeùÌ.
IJ,rt : qsrallinc lio6tó8.

À/!tli res .r À. 5r! af th! corca 6llcA \rnh very drrk ù€rat.
cífÚ{ti p4srr in borh Qtrrhr ofbodr èfd.
rrauLQIs rhc qr6 Ìhir ztaLeÈ!: thc.orr. ro.k crynal, Àc;k r,44rn

FiJtN Lúy Er.i (Mi b Kratrlr).
Th( pri6 ofrh6c cfs. arcn uùmù' Drk, rrc.I diLè ànd nc in r& c.iro

4!t{tr 3 vcdgÈlLapcd, opaquc, Nhnc qudz wirh I .iuùf d.pr$io! d!ìfl.d
ù dÌ aroù ro lcivc the.oori.

n?rli r lun cncuk !c$ nì .he rìidJt. of |hl hzql of rhc lonn n]let {nL
d:!kàou(d rci!: ss hdoÌ.

cirrrL: Nos. jre{ J3e{ó, ro dundc r'r5i6lc, hur r6c c}òlns r. bt4+cncd
6y silvù lonÌoqnl5 Éoin rhc coEoded crelLÀ, wh.h nrghl E6L th. (d oa .h.
coEld. Nq. J2ea7 [35 !o co!.Ic. No. ie13, crunde iiì horh c hi. No. r2t4r.
m e(ùd. vn,liìe. btrt dr c_v.Lil n bli.kdJ br rilrc! @Epoud: ìich 'ùjdÌ
!6k rhc (d ofi\c arundc No. r:9jÒ, po$ibre rc ofrJ:n rLc irDq.utìrui

À.. Jrq ú. îì. tu I pfdy gry ùJ prdr 6rcm. Thc corr. s3 noi icnovcd,
Lú L.lid ir r]l.c n rìDos cflaDly r didr hioNn r*ia, $ch r i pqmt,ì No.

The ptrfLl s x !n.ìl.r'lildri.l piùj€riÒn {ilirs fEn, od foniiìe prt o{ rlc
0f $rÀ.c oarhc !6i,ì hchird rhc coùl itrd i. nìt ù nù$ î rLc b<t oa the
.ooq:nl[gddaurivdyJrh,o!hta.tqbpa;{6arlook\tikcr úè.nNE-
6rrc v{Nd .rpìris ùir 1 by sippù,€ dH dÈ vholc \u&cc ofrhc dsk brc$r
aii!, c\<pr thc top of rhc p@jcdio! aoQùg ùe purl, n$ coitrl wú a lnib
,n*ùlÌ, \'Ì!dL lt rxrs {s údoubr.d,r plNq (ì.c. sr'!{ur pla"d), rlùr he .hiiL

I E vcórr. Brioir f ot&r'ùi Nq. lqrlqo

,F v!úir, ! i f d or'!,8,!J, P r!
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, r l.r rlì. r i ù!, f lr i  !q ! lrùî r, irr i rr a, òjhi! I r! r lÌ

!r |r  d.!  f tùt f i  f i t rr  i l (  ar!Ò,i l !  , .1f,D.

ú , ì r  1 ! ! . ì . : x , { L , Í o r  ù i 1 t L ! d . r r , ! . r D  r l ì ! r . r L f , t ,  " t , , ! l , n  j  . r , i ù , 1 ì  ! ,

:

o{ L, ù. r:1.. ri
r,i! l trrniÌ,r !{D tr L! 1;f D3trnùr. i

. : 4 t  t '  j i a . .  i , i t t N  t \  i . t

rî,r: .. (!ln l, rt rrr h,r.\ dr !,Ì Ls, !r "iL!ùr
r . r , r , L r . l n i r , L \ . r D . r q n l î ù r { L c J l l , r , , f , l \ . 1 ú N

crliJ. foonD,lj..joìr.! LtLs ùi .ro6nnr ,l! D
! . J \ i {  a r . L r , ù  r \ . , , ! r n t ,  u ,  . , " r , .  " ,  ú , , , ,  , r , .



l/ft ùotùr r6c flu.JL !o.k .9 Í1: and rlî rhc dcpr$iou iD rlc .oúc ol rhc aÈ
bJl fo! tIlc iolrioÌ oa ù .ooc.rl! I rii,. lì*.

J,r rú! tr'ú. Th$c & ùo Pli6 ed nrc lirslc qé GoE rnlÌ tunÌl) givu rù
n. 5r Mr Anh.kLrr,ìsordÉ M
and c ol old (i,ìgdor drc

îfr îh Pori l.ÌdLùl cr.cFr h n:c, onc Fin hriig$i]lú dm ù odr,.

4,!l,,,rli vcdsc+apld atahnro, in lhc 60!Ì of rhtl l or.utî JlpGsion t,ò
LNì Jrlhd vnù i Lùltrl nrll ro rft,v. drc .onri, ùl D 'Ln dcy.s,ou thù. n
I dK or dfk bFrur 6il rlhnh .Io
inùoJKd i! ùc udrq lordrion.

orùr: aJLr ùf.nDsùreN ro.k orhl sl ghdr.orvÈindpoìihcdoD rhc oùd
arln. od Rr od Nn otr rl. iuq 5uú.c od uurt roand rhc c(l3-.

rriJ, srq lnh L!q!ì p*da n, ùnc púùf c)d ÍnÌ dúd\ grr r.h. odN
|Jr. ,]t lro$ i, or. c]4. D \l,nh r]I coms rva5 (ùo!cd aor c\uiutìotr, bci,ì!
du. h a lndc c5i]ì GoE rbc dnc Lchird rhc .ora aJhqirs lol," rù dr biú ùf
À!.,úar Jù(LrlN innllir..ùJitiorr.ùúnslor drLiorvtr prdìiì dr othù

rír,l ?.naJr 5pú painri D 6liÀ o! úc J*! of 6i!, r ln .,ù onN,nÌ. ùf dìc

cùr;!, (uùu5 oa arùclc nc p(î!t i! 6dh anrhi of horL pìi6 of cp.

r'r.rrl1 \cdgc\lùprd ahbaù u úc Jdl( oflhc torr ÒfNÌldì | !Ìcpi{,ion
l ì N L c n J d L J L y f t  o f r n L l i  r d , i l l r o  ( ù v .  d r  ( o r y l

c4@i: i,lú. oa@npemr lock (ryft1, nishù co!\c\ @d polúcJ oD úc
uppq lrfaai r]r anJ Er on dr ùlJq lmc in(Ì lur !Dú .lr ùtq-.

,r, greyj t&rciixd{..rdrrkbreri res bchD,lrh.!úD.t
p?r, ! 'ìi l1 (na,ln (<$ Jlil lcd iu rhc inidAL of rlc 6a!L of dt .orq eDi

6lllJ ,!i,lì ftlr piÒjlding &où rrrturoaìftJii.

J 3,!!'/.i i l l i*Grrin) @J pobabl,\ frcD rs,Jir{drq

r.r 4r)8 (,ùr!rl ú.!ro, Plohlur aloú rÒn in.rìiùpÒm .ùinD ì crno MsdDì.r

licrr, gî q*llìlc ùnòbnc vnL a ci(xlu dcp(!io! dlill(J n iL! laJdL .f
rlìc f[Òtrlrù r.rilf ,l)f .o.ri, r ù. Loúon ofllìtrh drr! n i rùll ùour oa



h -

'1r: ho!! &qr rl,. L!u\n po q 6 îù, dtrouqh rL! Dù s{.ú n .u ù(\

r!/rr ' tLc u$rtr.ùar 1;r rhc p4,jtna5 b<r Jrl lcd i, dr Did,l lfofúcLiúqfrhc

crrtrrr: p(nì'i,L 5dlì úrLhoIbùL $c

Èdr, rrt ri* (Mrllr, (i(rorl. cfto Msn u.
Tlvù nElr h dls tìrvug Hntìo! tsÀ *nh nntid

a?,t;!!!65 f rL. L.ú of rh. cùola dlaÌ \\nh drt nrr.il

-., ., d
, t  i  i  J i . . 1

l.ùcor .lL {d Nd, I $ull t 'otc r rt! Lddù

situ,t(i{tft l lr,rùnr,Dr,) vùoJ:(iù!M6cùì.
trr;J, dr cr,.l 5(if$rJ ofLdl,.ys {c.o!{ thnkl! rnh x $fr Lhctt

" '

. ri,: rrr arou of 'l[ l is]l ifn is tiloyr ù1[ nooroù lurliìa, por ù!
dr yoo,tr rlL( 6a!l ofilìf !o!td r"u d"-,qh 1t,"."".", ù l;. " , . ;  ;  " ' . r  

" . : ,  1 ' .  . . .

o o j ' I ' r o

i r. vú;ú .tnd { o/!rúri, r! jjo

rr r{i ù r! ir!.rotiî,rr \o,@j
.J d! ùccnL rrùù,,r4; rlr j q

:t. d! Mù!r, Drirr,,,f l i i  r!* Pr \\xY



nìo\sLorh.rù,{tdrpcÒtím(llrtft Nocyd,butdÈÌighrcycli.lì6sl,ghdy
xùn( rho rh. ìcar, rvhich {gs6r r modcm addnio!, ud onc oI lhc MùcuD
onplolcG rold urc rhar ùÈ righ eyc vs pú in br dìc liù Mr. ,{ Bnrr| If sÒ, I
n,gsA( drr ]D$ilìlj rùci.tr. .ycbill nJ cooci, Dot li.loDg rc ro dr ítu., ùry

Bqlh{dr $)sr d* rhl lighr q. i! rìd!Ìùn d th* orlv rhe $hi. r,,t dìe
rn\Ptun f6 (ixoilg dr a04) o

sùtút ,J Krr! Hú ffrrtut], Dy1, ) wood. tNch bretcn; clirc MscuÀ
lr!/,úi i]I{, .oúodld rnd 6ld$cd, nÒr lorps s prèriody rd&l q nì!.!
Jt'lin : q$llitrc lbÈ6tr.

'|hc nDdq, dc MÒ!gú, sys ] tl[t dr .]tlnÌs ir! llvr rtrd dìrt dr cy$ m ,lùÍ4.
ro(llrd. $rts . rhî rhc lrdsh$ (/raù,1, ùcuils rhc cldid5 (,{l]Jai7i&1. ùc
urrlr rhr rhc lhnc n Nhirc !ìtrrr and lhr rLc pufil, Erding ihc co.ne, i5

MLú aJ n\ Eq lrnnnrl Drr.). w ooll I c!!o Musuo. rhe crc ft u v{r bd

lrrilJi ùà1, prùbahly .otpqi nùw
rrr., rrallitr.lDstoE.
cùEri o.k lqrrì hrc i\ niiins).

Th! foJd, Je Morgr,, $ys " /nJa ,J,,
ùadÌ.nrlibrÈr. i rhc rc.k q:ùL /. qúhll'',. i c. rhc qr$llirc lc6, vhc(^

Thii i, dr Lrglr nd uNr 6ua1 d$ of cyc ud n n ncnh{ $ claLoqr !o! ro
eF<dlc À rhî oacL6! L Ìr !onn$ greElly Òf.y.lnL .|!bill, $fil Í ùÍ .
oolr, rú,1ì o.ùsiomlly cyelrLc. rùl .Les arhiiìly Èoù ai csly ai rhe Fiaih
DyNq to n hrc as RoÙu riù5 rLough rLc nrù( of tLc Ersi:ls ùcd qlicJ
co6idoabl,! r diElrqÍ pqjùJs.

Tlìc lìùpd ofrhs. era!. lhEh go4l1r n vù,! largc, n ofto ellld rh! nn, or
nis D,l pupil coùbircd, 5ú i' :!.ì@r Isrî, ndùagL dt tr! Òf rhc Drual cyc
oca5iodlr Drylù*h(ùbìrk, probrhly t NÀ sdl] brovtr, ì,k..]l Dijort]

il d. r6qú, rt rr D, , Grnr rù,r e3. frÈ



l !rr,.nl,!f brrlr I o! g!!,\ I Tlt $\,.\.!pr \n,ùr Fridal, uli t,.Jrb y ì!r

b!^tr {LqiuJl" .ì J "1,ù rird ú Ì: nrrr! ofr{r l i f i lxt., Di:ìdr or rhc

i r(. ri ù, FrLì. Àri Lq,.! ùr. q!ùfn d,f L r.f lu(ù! rnD."ù rdr,

6

!r'riJi rl,! !í{\lq. ra ' ù) F$r îtrroù ioq1l( r..lìiL, viJ,Isùrll)
!+1,ù rlù !Ln.úiù'LLr:i1u urnl J,f l:iùhrùnh r\ù{\ d!:irJ\:Lrl. f{iu.

l , n  r ù  r $ : d . i : ! ! ! . 1 c . q . l a .  r ' [  a Ì
. l l t r , 1 É  \ s  r l , !  t \ . 1  f ù .  n L . r [ ] o r c ( l

r r , r , . i , \  i , |  i ù . r  r + i f ù o r ! ( l  ì , ( l r l , u  r r Í , i p d ù r r r l ! ! d ! , 1 ,  r . \ t

rr,,j i i l {!rrì lf \!JÀc,lùFl .rJ,
!. ù ù, DÀr. ùl rirlùlpil Nii

r n n n , n D l l , ! r . l , n c  . . ! i a ( . ) D o l ù ! : { f r t u a l ! , r r .
. L { t ' r L r ( \ , , r ! , r , ( r n ú J : . !  r . J m r r ! , , r r r ! o  J { s l d  r i ! ! q , ! r l , i u |  i l
nnriN ir iLl Ni. \. tlr or{nl ùiÌlr.,cbrll \} ù!LlL,- ù'.h L, l -^n-.
ùr,l Jr! titr!!) rì(" !, fùiri, rlF
to,c f {Ld.,Lbnr,!! n ]llr, Jùù q Lrr.iiùo (ùno I
ù  r r n r r n i l (  N , L r D  J ! . a , h f l o , r o r r ( q l n l l . r . \ . L t  h " ' . r '  n -

No,l ..ttr.1, " , nfù,..ì i, pr,!..!dr rì r u,.

r,îi l r lr{i J\ of rli l l i Dronl ùìrltrl ù ar' Èùrii,[ i!Ìi. i. i,rh :. I

tr,,,l lr ol]i,,lnr, rrl, r,f (r.i.i1l Li ffbhlh ro,D. l,lrr:,D,ir{r id,|{
,rnrnLr Utrll ",ii.,l l] l,Lr.tf,,!.11,1l.(lqln,.o .xl,r Ln3!i Dto( l !, ' i l l, l

r l , L . .  h 6  n L  r h .  i ? f r n u ! !  r i  r Ì \ i l , , ,  n L r E h . v s . r l l l  l , . " ,  )   .  o r  r ! , \ f  t
o.r hr.l ,ru q,rr...J r.,r fùù
rLr!.I.(^! ",,LrJ fr r, rlr r:r3n L,
,,!1r in irl.rLl. rù,lu
.LùJr, ri! Di ùù, ì,i l l N LìrLrLl$ ihtri ù! !(h r orn,Ì Irn( d.,,.Nn

. L l  ! r r  i r  r r c n r à ! ! . ' ,  g  r  f i !  n  r  t u



qrDriy fùoa i,ì oEcir EsrpraD glis ùd D $ùc oa dr ghr c,vc of (iFo
rùù Jirc Tlì! sdilr rl'o 6a6 nDc lEs ascd 6r rc a6asi!( t q!l{ scJ fo!

ih rqlrr of Ììr.{k qr$ u eùuJr'. ia Dùt

' . . , t t . . r 1

e(ri{ ser!,z. {Fr/il D|r l. riD.i

Roidmlr sir, 'l,r 'lÙ $drliù (t'Ì-rrd, rìùtrDs dì,.]JnL ll'/rù,r,úr),

nfi r' i ú (s !, Dr],.). copps; csno Msnur

Qabrlt ùd cEco ft e rtî 'i hc pupJ, a dn. of 61a!r rorc, po]r3blr oLidDtr,
is*[ r] A.Ìi.,llor!r rìirD$ror! PÌoc q! io dìf \"lic luutur oe or

oaotrJiùò ri inti,. qrslnrjos rtr( pùpildd nn ofr]I honoì c{ Lcsor\n[
rb. rqr frLr !Lf d{ vfrL. Jù.n'f.i

à3s!./ ?ri(s\r Dri, )G ù !tugNf o.ro,\ rfrlffLLrfnrc 0ixro,r)6oì \

Jr'r,r.i (!hllinc ùrciotrc
r, :!lu.i.{àntyo6!!lnu.

rff Lqv \.: lott ri'.!1u1.ì r'aù a noGonL@poiJ .orÙÌ fourd Ì znvvd

Fri,i : [.ú, tì{J, (rùIN tiÌuoù!!.

rJ r aùb.rddF v .a.i,Àiitu4rr r,! /



r.ir-d ,4 ,ir .i.$ ' (N,rì ri !r" rrr D/D J 1 Fr on Ar) '� '� I cxùo Mù4Dr'

r . t  l' : . . ' ' . : ,

Èi)lrilri úPÌ.d (otr. iNug

,l i,l1,r]rt.ryiitrùr hì(Frc

{ l i r i rJ! i  P!$ùt i f  bdi oúhr'

f ' ;  b ,  ' , ' "  l , l "  t  '  i  '

:  - , : " l " . , .  .
' " ' ' ' ' . . ' . " " ' . , ' l '

.  ,  . L r { t  a  N ,  r , '  '
d . r  t r  .  1 ! P  l . : n  I

ií,ú ! ir o,ú .i.S Í ( r r i']r!Pr') ' rr' ' '!t rti Èqù Airú (Mn rc I{ Ds

ùú1i,ll ctltLtìls alrLnrÙr ùd rltr /irrt

îr. se,,r lia rtú (,(ti#rr (r(ftr)'woodi (ìno Múqi

s{irrn,nt!, h,l fvi'ir]'� ldJù ù ! Liùrdri c!ru MsoEl

Jri]r1:{\fn!trclNÒloDc'

. l  a { ,  , ' "  ' i , j  ' , r "  "  "  '
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r(rr r4 rùr. rri, r lrrrL i.iìr.d!,,), 5 forro\-i
s4ú !rú thc prn, od N usrc),, ùoirr,,fror iìr, iofì rr rc^rì!L;! Ò;Ò

q!Jil{: D(rtrq iì No ][fr !rdl, F!obi5l) .opp{, jn onc !a; ad in rhc

E),.1,i/1r \dg!-nrycd qrrltjnc tiùror j! alt arr
r s  ù t r  p l ] ! l r ù s r r h a l h a l r i  i D  o r c

]ìi! eod D tlE si,ìglc c)ic r]ìc pup,l5 probaLly do Dù bclolg
()rù.t : r, ùa! r,!r .tur ùc r]t !c,D,!! of r aruclc in rtrc oùs anÀs of

oD! !1î: i! thc dhq No |ìù a,d iì tìk si',g|. !y. i ùnrlf i, prcdr ú bor,

lJllrri i ln.ùl ,l)l|)d \i,lì roú &Ì .Jg( rl& Erqiil i ' elmo*.cftirlt
odùbrrc (bo!èarquqi5c)or trd !!EiJ1D! r,Dsrotr., r frelio$ry qoun |l
ù.... rl!hù's[ lLlr lLooronc, f \ rr{]il,\ ùd !0ùcl,\ 50lu6lc ynh cnir6aa<
i! hjdo.hloK rLd. g !. a f.erN. rùL,l' ìl lrn rdd lùr .ùppq, lxs r lFloic
go!4ofr3 uJ as!$ nr appaEr< Nnrr goNDc ùlofolir., Nù rLnh r hna

rr,,p,l; oLlmirq r,tilL do$ !d nr r\dl, atrd uuy nor bclùs

s,{l Erl ln, ,ú,/Jr J ìrrlr.i cino Mscun
l.rll*:n.hl,|.ùlÌllyùruù.
rrl,,ti NdsÈnlPcd 6oldc(l rLLsr.

Fr1irri,!r),1ry'drLir&!TL6crrEhDdl)sìvcD Dc6v!r.aDbrcsrù,Ds.
of 16! ̂ rtropolúo Msùn of ^i r. Ndy york.

Thoc!r${c |Edi.il lr Jil.,6orh i,, c.hDiquc ud 3lÍ ò .$p(r to DîsDn,
nù diftir oDry nì nr. Thd( fc rl)lcu FrÈ and lìvc 5irstc c,\o, orc oI Nhnh i
l4rq ran (lc ar o,d n poLrhl,! aror rì tuhloFiJ .oll;ì, ùt ùodù s lùv
nfnì rù D.ú,ifddr f[.n ! \!uI ifucft.

lr.l i l]Ji ntrsi,g,.\frri, !lnlltcì(,r, rùi.tì dr,\ {c (orps.

ryrr/ri vcdsc 5halcd ala66.! (!rlcn4.
P ?ilr ùghi m oLnJtu irll dtrcc ùc ru$:!s. urJcrarh lhc pupil i! syc! crs

. d ù r r  ( ! ù i . i , :  s d . , ! ( Ì 4 t  D  4 , r : , : , . : f

ù Nd ùn( !ùer. q$ (r rrr,



@ùi!ty and piobÀ\ !ì !uc, rhc( n a hL.[ mÈùl.oDìpo*a ola Dixturc of
*lìùii; !'d .Ài,' -1".-d *irl' -.hon, rùd {s,t evidúdy prtly r d.JlìsÍuùd
pedy b coiec rh. black of dìe funllucnr o6sìdiao. Tltr 4vo cxeptior {c thc
laqc.oFh.ye ùd dìe sru1Isà cftc cvc, rhl lodù h.ving no t&c o{rhis bli.h
in.@.iil, rhe .rvi.t fo! rLc ptrÈl bèùìs : hoG Àrcush dE cy.hdl wdìou! uy
6ùron, ud rLc hrú N. l,.viDg becn ralc! b pilc iÒi er.ùi'útion.

crírLi thr. Fn! old rÀrc lilgl. cld hrve sruEl$ i! 6úh an ,ii otr.
si,glc cr. hs a a.udc oily ú ùc iùÈ! &nthu, ud oe siiglè cye (.hc kry dDy

'tìo taE 4.5[.un Drtd,t lMi b (i13tùÌ).r canÒ Msùmì.

Err{JJ, {cdsc{UpÈd Jrhrhr.
À/riri Òh!nÌ$ì: in one cr. (Nq rùo) dìqc ìs i Ìryù or ,l.!k bDuu rc\inos

caj;n aJ kE1!iú lrv.úr Dtù.
Tfroc r. in tu Md.opolÍ!ì Mùcun Òf Àrt, Neq York, ud naK nor b(n

eximi'red by 'nc. M<c ud wi!lo.! rrft ? .h* th. cy6 of rhc oúd codn ire of
ibrj: tlr L\sc of ihè niddle codi! {qc oaJc up of ildc! fld slrct oa "ot,
dblili!ì for !ìt pupil $d opaquc cJatus son. lor the vhita, L\c laftd *iPPÌ.d
ft,1 iì rhc coo.6. TIE piGs *.r adÈD.d 6gdhq rvith a hla.kis[ gùnì ord *t ir
ra!-lihc voÒdcn fnùB . . . tle .dss ofwhi.[ Epré.nkd tlÈ eyeìids ud ùt thc
. rú of dìe rthlopoid coIlin had poli5hcd obtJiú pupih ùhit! of cl@ús non.
úpp1cd rcd ia,hc corun r llrr lnDì6 oa{hicfr rhc cdgd prqet.o rcpraor

sdror ri{, (,ìfi/rr. Li,,xd!,r). crio MscuD.
Ttr IìùJ n otr r Dn@! handlc aod h5 , doùbh f.e
t/rrri !!oba6\ q] $nnr liù6.otr..
lÌ?rli i! onc !ú of.ys thc pupiL {c ni$ing; in the

tuÈúì $ nor ddùlrincd. hur n n dúI blx.k rìd rù

'È v@rr. BtdÀ d or'ùdr, N6 !3{e nrd Fùo

la!édib sys ! thr ùe Nhitc ìs corb]1irc lid*bn. rìd thr ù\c PqPils {c Poriírr

Nn ú,th'opatr calli ol I':frE IIù (înrrrr D)'.). cri.o Ms ú.

tÌ4'r.: flrt .rrhllóc liDskrc.



LrQu ff6 r dù. thc qaLnts f. atahór!, v{}, NtLc úd potùh.d, înJ rhr Àe
puril Íc btrcL fok. poslhty o65ìdnn.

aúti,vaitcol oJakq ÀtJ'úF ' lEirtr,ri D/n.). crb MÈoD

n r! oEàlttu liùroìc.

, +  t t  , r t c a l ; ' o 1 t  q !  \ . F  ! h , 4  t L  D r , , . I  c l r c N s c ú

n/irai rornri Òrù, $tne oNqù! qurD: ,niddt. itrd ouhNo$ ósì8.

uìdc iD irrs aùtrr ùDlvr !!ìddlc .ofijn,
no o ).t..

.. Quib.lìfr61dù rhccycl,dsrrr 6tùc stó5, ùc.),!b.Llts nn61c $d tu pqit5

^útreot call;tE ùtt Múr ol 1.ryt tFirùd, Drtr ). Crùo MdùLE.

c.r D.r., p(ùú iù ,Ea @úr ody
QtriÚJl ifcó rhî ò!.!did\ {c 6luc qlisi ìc ns r|n. ùi6tc uJ rh.

pùpùLLckstN \\,ìrhE64(erortrEas(hcnsìcùrÒsroinr"-aquctra
sredì fii(Èc hlku,s o Ìlt ryhirc oa dr .rf, tuniLtc ou.idc, ùúÌc !an]' fillirÈ
rh! \|lc r^ c thc 6luc qlis.' TID I hr. nor .\mind.

a1)ìnyn cafìú ùt M.t]r{ rùùtrt,ù,rn {Ei.Ì,ir-li r),, ) colo M( hE, csÙ
rhc or$hùr @fiiD, ll dì ir h drc t"".t . Tl]c i|)|f."."- .r rl. .yù Òf "11
Ìh@ com6 ìd dr E n 5irìilù, rìrolsL úc nurlrnts r. Jifùcnr

rrfjió: coù1 61uc r:rrsr Ìht,lapn lguli
r/rri rnn dÈ irnsnor comD rlr nor utrcoK(d rh. .v.bJs lî4 r b È(

bldry Jcòùp6cd sJ .hey ÈI to pic<\ rnr.n dìc co6D rs Dov&L Thq. \îr
@rrnr n6tooc, lhEh frùLrblr lud Lcs cÈd rN! h, rh. lolJitc rcid,
Júi\cd f@!r rh. a:nr nft!aoonig Fi. ÒfrLc Llact snoi.ilÈ lub 1d ìnJ

. rqrd !òÈ h ù<ÒLcd (A rQ!
,J E a!údL, ri idr r, , No

,r !. aùùdr, !r4,/ îr,r, P {



ben poured in l!g. r'nom! ovd rLe.ofin, thougL no! on.he fre I b.licvc t[rt
r dri thc yhirc oa ihc qs oa rlìc orio No @6!5 ud aoud ún drey w.a
dyîallìe liúdìonq hut no nÒr. Òfrhis .ú h. baèd, úd rLcy tuÒr lov ca.ry bc
dni'ìed. The rLitd ol dr cy$ of dr mk i. ,ludE.r

crlrr.: imdnor Gold) Òfù, no ùtundé noti..d; niddlc úd oúsEor
collls, nor noed, od .Dnot Dor eilr' b. d@ined: Ddl, qrunclè in ùorh ùnÌùi

(]l(ù sbÈs ù otre dc ? thr dìe eyebrlh ol n\. oudno* .otrn s a3gbrir,
ud in oorhE pt rc r i6ar rhcy nc !2tcnc ud ttî rhc fupil! c ollìdìrì.

Aútrcpatà clDrír co$s aJ Îúú'Lhdú'. cairc Mu.!m.

/ : i  , h -1c  o to ' r  oa i . . ,  . ! nc  l r n . ,u ro fdÉ- r tú l
L\( Àó Dor t<! dcùlrilcd.

xdl: thc $ é Òfotu .Òiljn r. nnsing dd dn. ofiù. ÒiLs rÈ<

sìwtt stuùdt: .l EuMr Fiq{. tù)' th. fanb aI f"bt|hd,nn.' .ùa Mrsúú.
Thsc uc elbsdLù tu cq{ìr frúk wirÀ iDlaid crcs, orc 6ci!s .!ùad md

rhc fti wood gni ft vs prùDuly shèd by me ! rh:t rLe èy.halÌs of ix of rhcrc
shtudÈs w.c ".rolli'c I^"b". -d th. pupils 3lDo$ dtsitrly ohsidid. I lDvè
lorv qaEind thc c) 6 ofll (hc r*{ché, $ fr 6 {s pÒsiblc, NnL rùc qu]t th!
nì sd,!y fiw ù*rr$ dre vhite ù believ.d to b. o|]gue vìúe dN ind EobrhÌy
i! ,núr. ia!ú in 2ll. rÀqc is !o cF6,ll. L\c vÀib 6ci!g EF6cnÈd by No fd
Eirguùi lnfts ofFhi slighdy roúdcd d the lnnì rnd I'Jaid iD hc cor{! oÌ
n\e so.keB. Th. pupit rc p@6rb1r obidio, drough bìrck c1Js is noì arftly.x
dùdc{ ThÈ qdids aE EdaL drhq .oppq ó! b@ùi }irh orc qupl. oa gold .

Ir1 on. insbnei .he lslxìiqR is .tuir.ly 'lilfddt md n\is, .hùelúq 6ù into
oorhù d51 h cigfuc! @6 ihsc ac carodc il torh curÀi of botìì .ys: in
oE G* th.f s r ùftnctè r rhè 1mr.úh|s onl/; in ìh!é d6 tf,c caroclc ir

q ! o f r  F f  i h q o h < r ( N o  J  q r  )

r rqEd 5ùc Lr d6dÈd (4. rwi5, ,,rù, rrfti

'^ 'LV$'AaiÓ|LMlL9! 'p'9,

r AhúdÀig srùq dbÈo (Na. I err: úù n
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c]i.ri, ./ rnkrJlt,úrà,. caùo lvl${m
"  , r l  i .  ,  o ,  - r  ^  I . .  . , . o

'  
Î :  " " '

.i i!(,.i p,4!!r i! Lo{lì @nl,i ùfhod, .)L_.

)úIrtaiaii\ I Hdk). tEa ùút, D/r.: crh Msoh

r'r.: ùYillD. Ìio("o r,.

Lú rr! P(nft iù.r.unùr.
D{65r jrr6 I 

rk, rrriir ùi r(,r, arù dì ,,o,:r

rhî.. i,ttatait cliti, ot \kitvFj (,r,!r,.ù!i Drtr ) r co@ ,!raÙ
,  o c  . J  . . .

,r,rr 
.!cpI r,(voD.!l;nF |[D q\.iLtliDc liùorouc, otr!Lógtúdcd

n,r,r: on pinndq!ùul: nvo Fn! obnJnD
Leúd: urc prù ùr c$ùú!J: o,f prn LÀ i rrc ùfe anj trl! D ú!,EqqrÌrr ud orr F!! - rlnh4r ùrinltc

'  ' '  / ' ' , !  ' ' o  ' ' I

ú  1 Í , 1 1  . t r  l L ^ )

o . . i v r . r  r , t r ( r r  l ,  i l  c d o  u n , .  n
,r,{" ..mr, d.-ir,. ú" $"ini ! "t"b.u ,,.1 tbc
s Íd rho!È1, nE shj ofda. ùf, d.y "pp*..o b"i

, N ù  J  I r F . n q r . 1 3 !



Lft c\ll iJr B Ll t qlxln trlL .qrùJ.l wùlo.! urúd ùr NùrFrofùc{ldr
of rí oúù oniD. bú tlD! or tu iu! !onn, [. $r t nc 6l( sL$ Ìdrorc,l 31ì!!

d,r ú1,1..] Nou Ì.r.úr bcicoÌ.

,h,rr,l]l i l l. idrr if r i r(rnr! ri Dr, )1(ìio trÈqr,

rJ lir,, (FiLhn! l,úù,or.

.r,"ùrt, ù$or i! uls.rnl,s
Dr$y a,\:3 LJ,.ir rxrJiri Jìt,ail lr,r.I r!n

LrÙ hf !f rì\r., sfij. 'f | '.,, (\'r i idìt,Dr,). Bi'rLì Msnùl
iLi'1,.l '""' J--'1,"J 5.s1,o,"..' rtoh'lJlr.LlLo\È.1D!bc\ui,,cI rLr

0,{$r, i, drc sc !41,,'. ror rh! nlúl

J|rr,i (Eallù! lhdùr
Ltni ui!!i,q i, rlLrlù.r a!c,

rriq',\ aLl!j i lÌ ùr.fnLof!a! ru rùr ùùDrl i]!. ùfrFdrc!|xljrlfù
rld !r! oaLrn thùdp!!u{fli d n$n(Dhrr'

s,rL/. rrr'rr! (rft rrll,à r' rl"
r),fi l l.: dn[ s(\. i]ù snnlJ,ltt

7r( rù4 r:r1r (r .ú .!Ìriù ,, ror).' FNù
rrr'!, ùnal olh{ !opl,ú or rÌùE
ii r,r, b",.l.l "!.,Ì. ** t"!.ir.).

irr d,nJ Ì'ri,i nnt b&rrÌ !$i ri{qrcd ù rl!! nrNùl

i N! J !!.: Lrrra b 1ùDùù.rrr.



r '  4
orrr c.ir, d,rr\o@loqc,o ,o..tr ll! dntr, r!b.lì siùrurrc!NoDì.

r,r,ú ùo| o[r, or tilorz!
!r i J iirj ùP{!E \l,irc tr( '

rr,r,Jj: LIE qhf. D(J, J<rrc(l

F , tttn'\ i I ctll;r lbr Fry,ttn * r ;J , (ìio Msom
rrJ*, nr t,,i til!! sLrf I rlnf N^, titilt jrlas

I  . r  5  |  , ,

I t r ' { 'D  r ìE  r ^  N r r  ! ! r r \  ( cLÀ(  r ' )
rì. rf n! oa uhrùg riirirt lyo ,n DtrrDiù !l,J oor L.gD Nr,l i tir

i i lvrN Di$o, ' n \!r rr.J,, toDDs

.,1ù Di! otriù,.1'J t,ttrltt for, n( riqr!(l ùoJcr rlT.îlÀ. Tlìn:i dr

1 f\ùr ú D\ &r1. Dlndv. îr! ÌNDnn, or r!ìs!A ùt ^ I h(lic\c dr a.,ùî
i,, Nr'rh dnr J.!iù tn broì Guìlt., oùu !\Ànpt., oa siù ru uh,r crs D

!vú{ n! dFì r Qùcor r!3rrri [r]r nf .{"
DrEql ir.ì ,,f nrc dhù Nùrris oa ú Ìlrrr ri(l !,J 1r,ù4-5fùLl
DrDra(p(ùyrr! i Ì hr\. ùtr c\ r f..lrtur +c, Lu.roD rl[ Jlr,ipùu! ù,

o , , l

. ,  , 6  L r 5 l



3údse sb@s' rlr 'I! tLc .r. of voù.n of quJiry crî! oadc of Òh5idìú md
ivorr vdc ilsd.d n, thc eyÈF.kt.'

s  l N D  c o s , N s  { c r N s  I I )
All rhc DIEEy ràùs !ìa co6s of rhc Gú-ò RÒtun priod ùL ìlìe c:irc

MusuE ùir xr caiiy &.6!i6lc, harùs ùl.id eyc ftixttiix nak ùd cight
.om'Í),? hvc 6c@ cptrèd by Dc, rhe cra oaforry-orc ofrhc Ea*5 and of3ll
rhc co6!! hcìns fomd to he Cls5 tr.

ErliÀ: ocioD2l1y Ecbl, ópper or bouq bú uu.Ir sl2si gon y btuc,
dìousù e!úiEd bLck, or su.h à aÀk tluc rhÌ hy nE. in5p{rior i! is in|o$iÙle

ErlrJci risc n oDly Ònc nsàDc oae-vdÀhc, Llsc 6cing ia rhc Nul fÒrd Òf
slartd cdss rÒ À prolotreîio! of coppù q!li&.

ttlirr: úsulìy oFquc {Lirc gl3, bù! Ò(dion.lly crysiJìùe liru*onc. whdhd
dìy ofthc cy.6"I' -. w.dgÈn\EBl coùl t !ú Lc ddsnircd, inÈ rhè/ corld not
tc ràlc! ùr ofdr so.LeB ro! cr@
loor !ìd dìis \E cruisd dd r6x.d i'ì th. so.kd, ud nr uorhq Edc ù cr
vr blokcn 3 ir! t;dtú.don M rldot. Il1 6út 66 d! ùhit vs . fld fi.e
oa sl355 lith . sìigììtly louacd ùppc! al!|rè erl r ìrole n dìe nìiddlc fo! rhc i6q-

tn: urhlly nouc, 6ur i! r{Ò nh.6 !hd. *. ùid.s, oDc pan hlovn úd otu
. , 1  Ò n  o  l _ ^ \ n q | !  n  h  o  d d  " h  1 . . 1 . .  ì l

: p p , r o , b r  . p . r  B ,  i .  " " t " , . h . .
údù ÌlÈ ouù cdsc ofrhc hla.k prpil.

J r . , s  - ù  o F , q  -  g J 5 u  o o  6  o b J !
u 5 u <  5 r o r n  s l s  i J  ù J e 4 _ h k À , n o n . u , ! ' . . b ì ! c  ì r !

c@{re j oJy (rrìordy Èdùt md rhar d paiDr.
'rtÒc cr* lìàvd b*n dfloibcd i! ddail q ldgr ! dkÌ sBnNdly ly tddc.{

IJg.r, $nnsi?Ds lìù dcàilcd dcùip
nùid ir n ludc ofor&!. n.e!iil, rtorc o! slr! . and hc rdù so tu r I hlve bid
rL"-.i"niBl iùdieied, Àry '*- b bÈ;Nally, ifnoùlrurs, oag1a$ Pddc,
nldjrg to rhc cls of (r:nì PrÒl.rnric rDoùi.r, wirs rhcy x{c tuJ. by
hcndiry 3nd dring r pi.( oa oFqu! r'Lit sla! to rLc forn, nìkùiìe 1 dir of
hla.! elxs lor tìre ùs lrd $rcu ì!s n snh r nsdy q{ved Loldù of hlùc glfs,
rhvÀrs pollhld or rhc lprù sú{e . . .' Ec el$ út! ihrt Tlx giL Lds of nor
$hrurìel for!ì, 3boút jo ^.D , qtqncd mo( olid vor!; "ìd th. .ts c rhcn qt

nì \4ìLÈ ù{Lle, àpqirs vcdgÈlhef.J b.hi'd od \'nh t holc &ilcd in iù. niJdL
io (<iE u nn ptag ofbl..k sLIs, o! obndiu. 'Ìrhc 6!dt forinì br$ doìtndcd
f,ighú voik, d .ùtr rh. nn raó of clGr hio*n gl6s or $onc, {ìrh a pupil oI
ùLck q1é5 irdcd, givìng a *ill noie lifelik. .xpc$io!, hcisldd ry dt onÈa
of rhc wlib hcing iÒrche,l Ni,L rd'

à s, drJ, E {rq3). | Í
.c c.rdc{ c,{èI(Fl"' c.jn,. p -



oìft Fnryt : ll ttt ct@, Pùtú, Pùi,t
rrru sio,tr46 ol D,tíii.L r.ìDsb!

rr'riÀ: iì onc Òq rctreìin oDc ùs., ùtùè glNi nì ù ìnJ ùk,
a5 pnr orrfic vùn gL$ cych11

Itlr, j ùprtìuc wLr gLs.

t/,,r!j cq snlliG lrrfoDc.
J"?,/; oh:idi4 o! 6la!k sl65

!rr,À, fto 6luc sL! i Mo !c!y dalL L1uc, o! bla.k, slss
rrl.: of.9fr \nìn. gh$.

tlin(: LiÀ slìgLd,\ .ÒnqvÒ lonvcr, clo5Àapld pic.6 of 60È, layiDg ú rhc
Diddh oarh. íonr i fl i&lcdirs ro vhrch rll! fùril lm ben dàdrd.

s,{].ri,!.r.'!ciiroMùsùn.

Itliil , r dìin. nig[dr dtrycd Ficcc of opaquc {hnc g165 r]r.ucd i,Ì thc niddL
oarh..q\!r,iLh rllrcrc rh. pupir n r(rtìcd.

r?,1 a rhiD cncuh pic< of sla$, trora {hirc ora mu.h .orcdcd, tlr proLlLly

Flarrt. uúrkd
I� ,! ,{úrrc!4r c!rì6 i cnlo M6sE.

Er! liÀi .lrù bìu! gìN; on. prohùly 6Lc[ sl55i orc ]irhqr cldid5.
tt r.i ù!s clysbllirc ln!6tonc: r{o
Ir!; pnxcni n, Ònr úsú@ qrly ud .ori5E ofa slrr riDg loud rhc 61a![ pupil

prelxbìr yhr! priÌ uods rhe du cdg! ol dr rrduùrt bla!! glils.
rÌ,ril in oLla.!glz$iorcEulp{cnrslasrvilLlIkpri'ruDde:oucobsidùn,

or tììrk ds ì iùJ oN xdìd ohs hn, nÒ! hÌ&L 3Ì5, 6ú p!o6a6t,r paìlrd.

No J.rj8ts4ór8r., (dqLo
J  x6 ! ;J  a" r , l ; Ì , , ' t i  j i i '



snill cl r/.ií, ski€rf.1 cai@ Mufúú.

ú6c .oÉìsì oafNe oins ùd rva sìngìe .yd, r aoììow:

Jrr! AúJ dÌti,xÌ Ero , càìlo Múaiì
Tltk lrq D lllsrh f@n ahoù! riùe j,rhs ro ahoú cìghdn ntrh$.
q,riÀi Edal, .otpù oi lilona
tÉhl: nvo lLmflbN: orc lascly, oi wLol\, modcD plótr.
t/ir, o,. p..6.61" hl"& Èlss Ntrh coqoJcd or rLc fffc, \'hi.L i nov Dn ì

r,r,/c.J6r Erú3 cai@ Mùùd.

tl.irl: úJ'sbììtu ìiGrorc.

crryd!; !6d$ i'ì lo,h .orlì of 6dL cyd.

Ef .l,al: q5relììnc liúdrone.
a?rli púb:Ùly obsidi! (orc DisiDg).

s@"i sra,r Eru rhG ca;o Msrun;! lou! f.n!t .o11cdio!.
!r,.riÀ: no 6l\r glNì o'. rsrirc:0loù En5irg
,r'!rrl: lùùi ùrallòe liDstonc i rhl* op.9!. {lìjt. s]!i
iqilj r]ls p!o616ll ohsìdhnì rhrc bh.k sìé!: orc Disirg.
cdlrLi pocft r, orc itrdE orlr ud in hoth ù ,i.

Thc& -s ùù. uAudcd î n6r r dbtr ofclrs rI. Thc bbr numb{ klìo*n
' , n  I  r  ' J  d l '  î B  o .  r . n v t r ' " '  l l  ' ^ '
n o  o r  . i  "  o .  l ' o \ r  "  o  L  v  o .  n  B . ! ' .  " ' J  ̂ l c r o  l . "  .

3ls pr6 of.qo orhù!, onc bciDg er ins wiù pupf iftrlìcd and rL! Òihú only dr



,ù froù noDI 0ùùrìr i ks rù,n riì '
Firùr frorirn j n tr rrioDnJl,\ 6!rù, od hcn.c Doc cFcd,!c, dnù rh! cLf n

Er, ]{/or ,l[ ( i].,t rotunqirN! !i loppq c,\rl s ] rlì fúîcd cdg$ whdho
rhq. \q!.lîLIhs i, Jr.Íù ù I fos Ììì. (ofr. tìú. irLlDlsL rlù) ,,",, ,.,,,.,,,,

rr.hl .r]nnLirlì$'oDf,lLlluo!!orlo5! s! nxpcd, vhi.h rnr i,r Acprh
f@m 6{h n, úoÌ i;ùu r r 6: r cliriìÌr (rfpro\ Dicrr or h.ra'o orfr,!h).
rh| J.rN llrtrtl 6ors rùc \cJso Ìip{ing Jod b 3 poi bc],ird, 3rd rh.
+ n l o v ( o ù h x l i r q  I É r f  f l È n L [ ! 1 1 . 1 . h r ] r l a J . l l c o i ù f r o r r ! f  d r ! ! ] È
t r l l t l u ( 6 !  J ( p , . n . u h  3 n d s o ì o a L l a l o ì n a r , h o l . f ù  r l I i r n . o r ù f  d k n r

I!,: rlu! !oDL. !rr.orialsla$ 11
, j n r l L L ù i r ( , j r r u i i , ù , ! 1 , - o + ! , o . ó i , L L ì  . " n h ! ! n 4 h f u l c i , r J r ù ] A J t f ù

r s  i r  ! .  r  r q ù  r { l r l l t n N r  j i
.ùrùtl irnuduDtrrn!!nilighrgcco; No inhr<, r n pndr lLghr grcù,
n prdrblxck ùri, ùr rùiiL, rù.$ú úr urti rÌ r.ò lrggoùl poiost," ,
JDr lh!:! nido poL3b1,\ \qc L]tL ùLóirlti oLl dù. d,N f..r rietift ùroL r

d  - , " d .  J  I  . '
l] lrnad.fDn! d<orpùùD) ùf.1. Èri$. r.sro* dìÒugt,i tìo\uyq, Er (

dùon|olnuì Trìr !! o,.! tùr rl,i! 6 n o|!,Ì.] ù{ dur d( orc T<nn$ ihÍ
ù ,  n ,  L u ! ì ù t o L r : r  .  Í . d d .  r t r r  I R ì | l Ì !

L  . 6  |  J , ^
!D< tu N.rLri har. tùr irr\úùù![iùc aloù ù pùp , !,J. ùoJq(, a ]rql
5 L ! ( N p i l , o i L . b r h f  o a . 1 $ ù . ' ù r o , i J i ì x v .  J o r . . î i ì f  \  r y ù ! .

a]/'r, I rll l!!o! lttrFl ùs ofLtilt !15 inriDs j,ro rhc Lolc ir rc nn
| .sù,qiLu\. ,lr,glì !d il\e.!, i rur drr

ri!.f olloppqr'oil s Ài,, thf r l,sdlr dFs î dr autu.

'  .  I  t , 6 h  , - J -  , -

AidTÌ.rasî. ùr!iì1fu rll[qn, uaFiu! Aù, rùroo. r lù,c !d óQì adl

FJ(liú;.ufpq. ro oN rh( rlr !u.!hl ii s,ro, s blorc, blr rh\ r Dsr un,
P.ob3n. r nErÌ i, { r' n.f.

FcL.,\hl. Lln oúsi ilcofr\l,i.LL folnhcJ l,ìorci,nrocr]l 6!lirnur



rDd .orr.ì, xh,le in rùodE ùìft it À n*. otr rh. b{k of thc rc.k cryùl rhc
qhirc ofrhc c-t n 5hoM Lr Dc4 oai hirc plirt.

cdrdi drr s no rfrht. .oieq tìú(glì dDt pd of dr io.k cry*xl ovùi,ìg
ilc ijs rtrd pLlPil leDrcrùb rh..oflri

LLùr pairrd ù JnL (d r rhc 6ack ofrhc rcck.!ysbl.
Afil, shilìow, ciicúlI lìol. in tu ro.l cryrrl {pcúltuLll t dìc bick, drctrgh

rhi n not cxp!6i1r rrc4, nlLa vnh blach Dî{iJ
coie[: plnrcJ r rhc h&L of rhc locl .rì.t.
?nrof *hnprohibl_\'Nr origimllr.siDlúcrcof Mi,ldìc(ógdo!,!È iurhc

cano M!5oE I @trnt ofa curycd pic< oarsp4rt F+ qsbl ofrhc Jmdnd
slìrp. ofdr .ory.nùonal crq pÒliù.d * boÀ tdd end *nh ioúJ.d.dgs. fti'
lai r rù11. licuL! Ee$ xr dr Di,l I. of dìe brr ao! rhc nr{ftio! oa thc pupil,

wh! n iso FobrLly r sonrùlùt snilÌ .ye n dr* of.lìc cìeb!&d liut oa
N!.ftìri low in rhc ùslì! M6cun rhc dcsipdor of Ài! + tLcrc ir oDly oic),

rid, I Ò{c io rL! lindDss of PófcsÒ! A]crndr s.hirJl, i, dùr of lrolcor
!rhg3o. {Lo exrìicd r, Id {Li.L n r folÌo\3: Dù cf-l ,tq rrEfl (lG tfttuJ
ú AtEò út d{ tsítstrì ,L1 8tr1., li I\eill? út av 'drrúa sdtih 4B rvùti, ,lit
iN. Flù1L & t úhrlk&t A t-!t t i! rr: Búlllkhll.

soN oaihc cys aom lNmùy ura5k of.hc cc$o-Àomù poiod {c ofaÌlD"
dr lEc t$\ai.re s rLrju" d6dihcd, iLoush nulh ìDfqiÒi to ìn,turcr md
\ro.kDNhLf. I hrvc exroi'rd ùe cyd of r{ÒrrrLae oa drc onks nì Àc Cano
MusuD,r $nh ù\c fo11olirs rsuìr!:

rra.i ft r!'hr. ph*{ oa rlc Drl<, rh. colour posiblr cllaccd ù 5oru
inîencs 6l oaù ofrvhir pailr

Tfic rLoÌc frc!Ì ofúc cvc n lovùcJ rvnL a rhin, orycd !i<c ofirnlPldt gÌ$s
{Lich $nùnú s rov nnÌ.rÒr, o{ng ro rrftc d{ay. TLn shs covù otur n
ofKly ;rcsu|g sn4c ùd bàd1r nkd ùto rlr s.Lfr. bur 5ira rhc cdss & huild
iù d,r llarq of rLc !Ò*d, tLcy dÒ nd JrcLr urlcs tÀc cyc is Jmrg&L

Elgrsy,"oadrs.ye Bù or d,c Ls,ls oldìe rasù ùs rh. qc ìs uu.llt
irlaiJ i! a diFcur Ìal I a 5@ll, corvc\ 5ld ofraEpncrr sla$ ù lric ì' Lid ovd
r fìah sroúl(L on vlìidì dr ùis n púcJ n, ùh.k. wnh turh( epú! ro dìe
lrna ncrriorca, lds{ úh5 ! rfr 'oD soc oark sp(nìo! whi.ù I hrvc scn thc
rrqlll loólJ lilc nnÀ bù in nor a56 n !frn5 b bc din.d glfs, $,n rims
nidfl<r.itrdsom(iùc tullof lndÌxirhùLbhr' ILi!. c\loild.deaullydreys
of all rhcc E6L ud @ot înd aDl in yhich iqc !ur. n !rna.

^ sr!ùb to tlìc toùb ofTú:nLlDn,ùìr I qs ofùis ìylìc wlth g.ld

a rùd î&hrr seriJ, !! (!úE, PP I t



cycÌid,i tÀc nnùft of rlc nlnc NÀ not ddc@ùedr rhe
s a a.u'ìdc i,ì hodr ùDrti of horL q,6 r drc whoÌè
cov.&d rvirh rtusprÒr, .ÒÌou .s rt65

. 1 .  o c d  .  L  r  " i  , "  t F d d , 4 r r  a o r  r  J i
. r  r l r  i  d  q  ù ì  o d r .  " 1  , . . . o q - . , - r - 1 u F , J  

,  ó . t o . o , .  h . -
$  o r F L n k d l o n d

snstè Er!1 lNrlkùtt b Iu'dd| Dl,.) c.iÌo MucuD
' ì .  " - ,  " , o .  . . . . ; :  - . . - L o r , " v " , t  , r - L o , d , .

; :  ; . :  
* , - . ,  . . . r ì  . ,  L i " . r  , . ' . . ^ o r r  s , , r .  L _ r ; ,

r,@ siB súdrJ , (Èodr /frrl cdio Muîor.

I  . l  - , * . q " ú - x q . d  o r s , i
. . . , , .  h .  P , r . .  b "  i

"dr ,l E),s ' (,'/d.l). cùò MudD.
r  - . . i d  - , b  r o ,  o  "  _  o .  o  c o e r  . , - 1 , d b . n s b " . i e

r rb r  iP r t  ! \ ha  i  d+ !P  ! , 1hLc l .

sd. rr'! 1 (uri'.!r. ca;o MNQD- h .  
e  r . . , 5 t  . d o D  . . - "  o - o . ^ . o  ù . . ,  . . t I r c  r o " , . 6 . ,

.  r  "  . - , , . , " L ,  - t . . . ,  r , s , . /
!orcd!d on ih! an !,,.

Fof si,xÀ rrr i (,d,/.r) c.noMù4,n.
TÀcr crd {c al1 oart€ttly dilld@r *a. TÀ4 .otrstr of3n eyllhapcd anrn+

.  ,  o  , " - r ,  . ! , . ì h  d , o  p  , t  . .  r . . , ; , , . . " . , . , . y
. . i  J "  J d l  ò , .  t  r - . d o - t  . - o . d ! ! , , h :

. Ì  . , ? r . .  " .  t - .  o - . o ù o . ! . o r t o . F , . h " < . . 1  p  r , . . ) .
l t ' ' n s f o r b r r c l .  i . J _ u P ù r  n ,

nk sullr E/5. (ídtu,. c]jÌo MùoD.

" 1 . .  
.  r - . .  p ,  J . , , o f  o p , . r d , ò , . r r ù  o i , k d ! Ò o J  r - ,

E)(t,rr |iinrd 6lrk llndlv on itrc rvood in alh de
, . o " . .  "  c  . . . t . o .  f ^ Ò o d . r , , . ó t . .  . r t r r o o d

|  @ \ < ú r t r ' ! ó r l o r r o r r t  r  P  d r c r .

' N . : l l i
, N6 J qfTjró', or Nióóú ùD,&.



:  
,  o ,  ? a n o . r d o D r . o . ù . p " n . d r d 4 , i ,  . ù . .  p r { , .

" ; - a j : 1 ' 1 ; " r i ; L j ' r l  - L , Ò o d n  !  o  . d p " , , ' d b , . ( q  .
; ,  " ,  P r  e t r o  ù  J -  s L i

. , ._ . , ,1 .  "  - .h  " . ,h ,_  o r  " *  " , .

*,. . ",. ".., , ,-0,.,Í i :;;,":*".,,",,.-",,.

;;,;;,,;;!1J;;:;:; ::i.lr:::.1 :i; l i
1 : " "  1  

"  
. . d ,  e @ r d r . , o , o è , .  ,  p  o .  , . u f { n .  o ,  r . . .

1r:i-':" :-i^e lTr l' ; ì ; "- :;11""": "' ., -*-";' i :;:
, * . : . . - :  

" ,  " r - r  " t r  q ,o f  he . -mo6o ,  go . r

. " , "  i l : ' ; j5, l : ,  " . , i .1ì  . i " , , . : i . " ; ì . ' "  '  
' '  . . .

. . . . i  L ..1.: ": , .- p.*,r,. s..r l .  t . . i : .1-.g'"- ' , ' j i
- i " : : : ì : " , " " : ; i " ' ' . " i '  ' B | ,  '  d  J o  o d L  ' \ .  ' o m

6":i:1:::*iljj:r 
**'*s in drc c,!o Msc,n 6rv. 6etr quird

Tu .Lapdrti Ents lîr.fh r>y.1.
, 

th.e rre ù n irù! h. ,dtc. qcfr ofsh,.l,12. r Jntruc É,. s' :-'',"l :', ;;,-.::.*;";.;:ì,-:J^;.ílll ;: :"-""1,;:
: :. :"' :; ;,: l:.'i - ; :ii,1 ;;:;1" j:".' : :ljiii ; l,.l
:1 " '  

" " i  " , . c , .  o .q , "  . . rh  .  r  , tu  r . .  "  .  h . .ò ,h . . rp " .ep .
: ' . . r  , :  , - i "  

d  t r d ù  p  p  ! r  . . '  - u  / . .  r '  , . . .  . . - d .  ; .

.rùn, 
al r) hrLkùit' ' "  

í#; i i i i ; ;1 t ' t ' " ' " ' rÀ 1 ronhos !ù' i
4 t ' r J  l i ) . k )  4  nù . l d !mn .d  ( i ) h r? .ks ts , l / )

l:*;:.:.{itfi:,ti ;;l;.i *^'"'ki shr'ir.w(q4.F r.

j I #:l!l":xil,;iî*T'i,y iÈ:; * "*



I / / r .  p r  reJo<pr  nOúd( , r  qhch  h rv . !u  $hk .
,L (rl qllJ ot rr). ( I (4,rr r.l iq pr ru, I /) brc,! !r1..
n,P r P I Èd 61,.k L rltcs

, 
tfr,r lrobablv {hú. opaquc gtis, nor cryrdtinc lnúionc, ai ]lu$u,},rùÈd

fi?i/: oll diù or bli.t gta$
cder (lcs .o dìc irìhd Ìs oft4n L:uti !1d.!

,j/rtu! j ùrùlli,k ìiùsbrc.

cìforl.i !!ekr i! 6dh.úrhì oabodì *s.
c{.! *ùs , 16ì dì. !F ,rrc ùÌaid ,"iú ÈÒÌd, *ì.iÈ _d obsiùf,.

. o d  à . j o , d , o ,  t o , : . o  . . a  r t
lan l: lr] Í 'î f!P!o[-ru] trd

1  !  6 l  o o ,  "  , 1 o . .  , . ,  ' - J  p  ,  . 1 ,  b - o . q

r a p t t . .  t ,  . , . .  a  a  - . .  D o , " o .  o " ,  ,  d .  h  ,  , , o w  J ,  q .  . . ,  ,  
. /

rh. \rtbtc cr. r G), (.). 0) I @Ed wnh color rtÒ5, rnnpi!@t errsi (r) no

Met or dr Lùdr, cvs {c ploLrl,ly obidar

'thùc ncình *s oD .vo ofitc bÌiitcE.

,r,/irrr .!yrdlirc lirìebE.

A! c\(rt.nr a d.hitcd roùn ofrìre iilaid
corvr roe Àhmr hc bcùì pu6lùh.d h} Mrùs.1
p(frr, rc ùd .ntu coppf o! tloud od irì
ìvlìn" n *,ruJ- "p.qe {ù; ;r"s, ù"r -"do ty

cya or !ùùn!6 ofbr ! od
h ihce cy6 rh. .j,ctids, rvth
onc .ar ùiri!ì, brcnr: dìc

ln!ùbrq wjtìì Ò!c cnùìplc oa

! R M o i ú a o ' H ' M w ! ^ " / @ f ' I ' D p ó l j ? '



ch{r èìd or ol ivolyr rhc pupil n scoo2l]y 6l{k s165, hur oc@iqElly obsìdiu,
rnh $o cnBpld otueJ glN, oie ofydlorv dN rtrd on. of hl.ck pxinr, !d tlr
.xnuìcÌ.. {rouly .rll"d rh. e'Ll's, v6c! p(sft, iErad oa bciDg pairrd a in
rhc huoo crs dcfrì6cd, ud i! TubnLIaEùi .Òwi cy6, L irl?id ia rèd glas.

jtlr o.î Au,rri I,w Auúù\ {Fùrth c.t'lry b.c. b Fútth cúlt.l a.,.). .lin

rtlir, j oprLlù. whG gÌs.

HdrU,D nidrr.,?,rir (s'ari D/r). c.i6 Mu.unì.
'i]t eyA :( aooncd 6y a 5irglc @d of ohsidiD poltLcd i! 1 5pnEd curc r

eah od...' I TÀcE aE no è)d1ds. I h .he good fotuft b b. rbL b exÍnin.
rhn -J ofoù,idi on orc oc6io
ll.rd. wrirrnglr $ b iLc ùc ofohsìdia! for tLc cys of3 vcry lalgc bùd $bc
oaL\c 5uE provouc ùJ i.È, r'hid, is norv i'r tìÈ Mùkon ofu'nved.y co11ese,

Ta. H'als i' t Pu6"1 (Mjtdl! Kit'sro,r). c?no MsùE.
Thcs lElc aEdLyî cyd, dd dvÒ lhwkr' hads oa dìe mè d.ìe lNe erDd

cys, both of whi.h n. da.libcd hr vc!ìi{ { Thc Gdc! oa thc hawÉ h€d!, dc
Morgrn, srr I rùr rLc cys e of 5uù a g.Òd ÒlÒú rhr. tàcy n8t be úby .nd
rcr Iradiu. rf,c crd of.h. lh{k ù N percd olthe rDe qe ú N€w Yùk er

cir,ror (Mrrdù &{ro4). cio MurcqE.
T|!È uali bclÒlging !o j.Rdlery ìnve girú trys. T]]È. rfe:

Gll! rhc cr6 obidir,T ldEusi rLc fudú,
Bnrron. "ad rhr thcy & g@d.!

ìe. v.oGr clIs À. othc! erc obsidio.r
N,. j:eb. FeJ oa Uruù. vcri( (ordly d6.Iih6 rÀè .yd s grnd.?

Mi$ ctun Tnonpsotr " foùd rn rmllùE tuh "Érsc Értì DnÀq d2e \h.h

!.r auldr. Èn&r iJ ,r
.cÀ'vúll igh!,re?dEJ,ÀÚr7'ls'
, E. vsiq, !!i"' f o/e@!, Nq. F?, e&t, s!6:
! dc Moen, D'dd', , &r !&J,P J3

'È !.6i6,BirÉ d Òtìù4n'



Tso ror rDn eys ofMnÌdL I(jDsJoo dar dGdbcd 6)' vcnrc!, r thc.
of! Àl(or, 6ú ldnh Ba,Ìou Èrls rì. r. torì ' goof, or s*à,r dc h3lt, 3]!Nf
roú , dd !ó Ò@dcd thf, qDril rìrct 6!vc ber .1à&d, drn nfm n ù hc
ddùoùcd vi.h cùiùry. Tlt .tdids ùc .orpE ud rhc {holc rac I covùcd !ìth

r n prcba6ly !o.l qrtil
Montd fomJ d Ths 3 a pt! of uirul cr6 oflar df., of{Lih thc.r.rid'

{c Dù1. .irh.r cofpc or Lron4 .lt ion! of dr cyc 6cirs u J!rcld.hapca,
31, oì òc ùìdd side oa \!harì À  

 

nìvúhJ
pnÈshxl).d, vùtiÒl pqil pai,úÈi in hla.L, hcLind vllich n rhi! sold ]caf for rh.

From tltn drpc, d4rc {c al!rc$ @àinly arco nu!!ìies ofbtrlb or cox.
Eldr,r: hÌue gìs, bur rrÍnr o ) ú on. c)c.
nr.ior; ni$ilg ir oDc !1i! oact6 oìd parJr !ìnsi,g ùc orhù l,:ir. Ttr mrr

oan\. DrÈnil.rÌùor bd Jèrmwd wirhoú (hcDiel aElr:n, 6ur plobnny l)oth
rhc atmì,rilg psR {c .orcdcd slrs.i

r .  D  \ j s h l .  q o 6 , o  , l " i r " . e . - . .  e  r i n f . , i g , - . . / . . r
on. pù|it ofqctì pù n únL dd d(ply sloovcd eI loud rh. cdg$, $eFr .Lc
bp, r rhr Í Diehr L. kcr.d iro dú e|eh l or Nhnei Òe pupn i5 nrcL rLiu! ud
lìò no sloovc, ud orc pupil 65 I rcDoD r rhc brk for n\ùg ir i'ro I $.td.

r E. !@i.. ,ii!r, d otù,nrr, No. Jrr !q?.

ù b, b! (a lùq Lold rfri rer, r! ecel



Chrpter VIlt

FIBRES:  WOVEN FABRICS
AND DYEING

utrdu rh. hsd o166rc! h s ropccd to JdL núh. nor oDly thè 6brcs cmPto)d
aor mllìs volo Fehri.s. Lú aLo dìos u.,l fo! !rs[.d,v 3ru$s, co!ùge

Múi,e ui ?apcr, nlình Dy Òtrvù,icndy 6c ddne n dPhàbcticl ord.i

Thc qDli'q oft6hd| or flitils, vs or ol Llc Ad {r fndncd Lv PnEnhc
ù . . - q . r ' ' . L . .  d o { b v  u  n  '  b Í r d r

, r -  i  D . d  n . È 1 ,  r .  i l  o  i o  '  ' b ó r ' ' /  o o r  P  -

D@rìo; ol the lù( n MAsq bryord dì. tGdion uJ ùddDs iro krgdr5, *nìì

iÒntr.i"s, - i" ùe G. .a p"l- lùra, i\c lPlìtiing No sià6lc rvnÌLrú \'h{ea

b.lo@ ycy!,È s pssitlc ùù. múr J{ay\ bc sonc PcliEiraly t6!ìcni Thù 3ìl

n6*" nn6. 1,. '!- b"roru th"".- 6c {ovÒì ùa <ftain r.ns t c du), vhi.hrrc
' ' ' o  l o " o  a  o " q  '  î

I ' h  o  b  J : o o - d l  -  '  " l h

tL"' ùù bc "al"y.J:À1s", h"+"8 M nìr,lc {ithqt dt N oalrt [i Òfùuli']
' , t i , -  "  {  o , J P - ' l ' ' ' u  d ' Ò  ' n ' c i d

I t r  . r p  \  t u , . q o  5 " ^ '  i ,  t  .  o . ' 1 , .  - r ' "  l ' r ' . o D '

|  ' - '  r o ó l _ . . -  ' s  -  '  g t  , l ! ì '  l  n o m P r " a  h

l . k - . r  d ;  " , r ' . . d Ò l '  ,  "  b l ' .  l ì r r ' o r l " n . ' ] d
"-'1"'"d. dìd ,d'"'ch n;ùo* *L-.c Ò" bc a"-d rÒ "rrcnrls "btd b b'.

6c; u;,t. ,h." "";"r, -" .f-.1ì dirldùr vluc, dJ somc {c of nl!ìl Joùbtfuì
^  o  '  L d  q l

rri6 ofnÌ.itja;rions h^ bcù pu6[Lcd by crcn!,g Dur of L'hor .6ult {c ii.oF

olcrJr rh. rou dncsaon
h  o  n  0 , , 1 . ,  ,  J  . , , , r ' o , o . ,  " ,  .  " _ . e . ^ t  . .  d , , 1 J F  " , 1  G  , , , 1

- . , . i 0 . ' s  . l o . " r s  ' q '  ' r o  " r '  o ' r b r o ' g P l  n  r . o
. , f .  , , . " , , .  D ' . o "  l  h r  h 1 o  '  d
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"r ^ M ccii !ir .di&.,x,!(terr, !p. *r,r I rraq (rùt,!f. 'Èr; xffw
f , c o , p ! . ! ' a : M r ,  t r ' / l l .  ' " ( , t r ,  $  - ó  =

.\a.s !h.Èúd, rdfirú.t urs tslr f. Jo1



ts

rx! (,qd, a i: r; ù;f rr. /l(, ù 1!r7). rP



n onfr.,-rr. rlr iuus of a (li.ú\LaqFs
prur hrvùs 1.., L nÌ! r, rlorirt,L,lrd ladnior, tiu6 i,. rtu!!ú !f(!!ù!

i,Li.s lìùt il lo 6!!0 i(loiÈd ,r !ÀLdN nù
ùù rù.rJìoò1i! irr.3 coilcJ aEÍ ns sca b li,! (r.ù, !lo! uI rc Dlolúr

.lù \s ludr oafÉr,"ùri tr,),(Eiùlì,!rl,
D\!orr) of rcvoìdpr]!rlcit!.ìnÌ,rrrfrtri, Fors(,e:mrllptonNcll LDùx,
D: Egafr.'Nr nsù eflu)!J io L!!|.ù,!, fo!.\onFl. i, srvúiLr ni!.or{! !rFr-

a ' l r f d o J r D ó r . p ù i o d '
rxf,rù. rlDugLr rr lmnirllf uiiiql ro..,lù r(rlulr, 's nrdr, iac'r,

o]+hyca ror Lnr.( i itir s r, l]lior ![IPr l! \\$ udù]ù.n I rú olror iù
ù!oî!! \,nh acLl,, ao! Nrki)q .ùrir !úpn.t6, rhill l n!. t,orvclr, Ldo
,l.ri[ÌL i L.]o n,lu rl,!, 6s!3 ji,rchrlrra. ùùkurlkuu\(d.ùo5i

h! ptirinsori,rùl3qDg oadr rL,4. rtì{a!
,ìNlrii(truDdplajrlJ rdmn,r!rrù Fhr Fl,r$ nnas of ùc oud bîr!)
:lù r\n. {,..i lr , !d l;r nlL|jl l. j Lo\s aor 1;o.l tr n,.I ùr lù.Èrln !I rccJ lslrd
b:Jù1,{. Hc r!o!d, dr n]]ll DÈ if, ]l l\n! L!\ of |r(lùtu dr,' j,]ln I

6

'r..LfrnL bslifr ! rt{i[Ll, (!o Ji ]q î .Ì,i ld !t rlìa ftN! tu,! ù 6 nL oa ytrù
rll rL,f!...Lfr I tr tiùtdi!! n <r,E. of i hQc ùLr,,q r.rrrr!Ìr ao! \iq\ iÌ nìl
irùoir ir\.11Dq LqNl ltlullL r,6oosuùcc ofp:pytr\-! r r.Ì,),r
I rrì r\Ì !!nl!. A prprnn .(o\ aoù,J r ih! i,fÌi .aTùù,Hì!uùu, JsoiL.d !r
!{rf r ì ]lff,r j L}rù lidoqù:r r r]l (iD3'r nu r. or{t,.,,! !{ r au

i.s!fù)41rn[ m ] rn,nq\o:l< oi rrii ù
'lir,l,{,1,1,'o! n ic!{r!a o,r dr bp rll fnu ' nlì D{&'L tro'! of3 iriy
,r.aLl. ùf. àr rr.Ììiu\ iar,! Í o ,ìJi Ih sod p!,rùt fùiL c riìrbÌ
Li ̂  t(m rlÌ nu! nlnr rnnd, n Lr \ ilrùr u. ir lurpnùncrr\. n Dlac ots iàDr
1' o![ ùr rù!r!.rrld! ]ùìrl r\inr rr- oar:p,-rtr rrL. r,L i,,! l lt irnrr !ùI
o.+i|nn ìio\ù of N-y xiì{tl, I i.tr.rLìrJ crcn5 ;6 rn

el.ci n o FrcùA,.DG:i.

, ]  | n j ! :  j  l  j Ù  \ \ ! j l !
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Frr,r1 rhoùgh rlìc rclliqc oa..*tr";!i.. i' --" "1j,, t; '"hi's r[-
r  t .  t P p ,  J o .  t  . . " d ,

. . .  .  d - ,  " . . , . . - . . , , ,  " , . , , p " . , b , J h a
f  .  . o  o " D , u . . . .  \ .  p " o .  ,  . r . . a . m p o ! . d

h r r  o !  n r n r " i r ,  , , , g - , . , ,  - i , ; p * " , . . .  l ' , , , i . " d . 1 , '

r.ùÌs,r vtrilh {c 5pùJ kiDù oa *rq,Ìorins srsd, iÍ. g.EElt, n!D-
rcrulcd Ìd, dúnfoÍ, Jrhoush adDùrhl, rJlprcd for n\c tsDewo& of 60$,
,  , . , - , , b . : ,  \ t 1  J , o  s . .  . q . , d P . " t  . , 1

o ,  d t r l  . . t
1 , " , o , . . " . " , ' - . . . . . .

r  m J  c " . . r  ,  , , . , t ,  d . .  ù P
A! {rerv 60ù dr Fi6r DFÀr,\ bDb oa HeiJi r SÀqq{r ìrr b.ù nÌúiincJ
* r. @Ìuu,n, n. fùqtrr|i, aDd orfio5 freD rh. righkfth DF$ry tomb of

e ,o crfEg ùoaor írks oftrulo l4r4!
aad Juls shrÈ drr Ftrtrd ha+cd,úk orrr d/o lorr xas Nd Q {r !{q,
llos Í MdÙd. rhorgh dÈ idùtrin!îio! rq trns .oDn!Èrio!.rs

rÒ),cJ iD 6s[d.y, r]d crèis tùs idcriifEd
,4.6 diridJ.- D .vo l8L{ tid5 ofunknoM dltr dd tio!! rú ùlbrkdof
d,! E,qhkndrD)NDsir aloo D4i.r Mcdinlh, ùdlì( b*kd ptubahty ofthc NcÙ
(in*doD. ùl foú Lr[d .ov{5 oa urùhi1ì Jrc !

Thc pri,ripaì rtchDiq$ dld D u.iot LILdrv ,d Dfrinq travc lNu ar.urd
br M( c rÒNtoú,6 {ho diri qtrirlna rlor 5 fo11o$ :

!E À.M c.L!,B/r rú' d.3,rxr{(rrjn,r ,,, nrir. r, ?!, !,lrù7), pp ú!j,

r E  4  M  . . d r  r r / . t u  r r ! , x x ! ( i * r , !  , r : ì i ,  r r  f 1 3 , , ! ( , $ r , !  ! l! !. rdrùq D.n ! vrrd (rùr 4rt F JeJT
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Rori Ù.,ú!Ji,4. phhddr\; \tr(rerJ,p r; R M{!ùrLi

or a M cc ( ,/r. rúr.I 13, xx{ (rqe). r 4o.I I GEîús, Àùrì clrùD !r !{ r crr! !.68 ./ùi,, ùhd!r, * 5ó., na(rse),
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Dhr Fh( .rÉt:rr,, q PP ,rr! c M ci!!nod, o sriry ir' ?rlDr !r, ' p, { I d.



(r) coilcd 6s!l.rry, D rLich î cor. orisìing ùf 3 húdlc of n&s i5 coilcd
spn y' dr difqcnr laF6 6.irg fafcEd togdìrd br I kNing sri[ Tlnc n$rn
i).pd oaccotrc d lor nrin !{hrio!5 i dù rydEd olvcppirs {c dccnLcd

(r) TsùrJ wo&, h \'ÀicL 5irs1c elhs o! 6udls oa nbq ùe hid side by snÌe
oduft <cd ly No drùùr. îìn r..tniquc, of vhich úvc @iarioù! {c nord, L

(.) wnpr.d voik, iLin b wavirg, ud 3le ùcd aor nfiDg, nr rricrr 1 sùgì.
xapping 5rud pÀG loùrd buùdì.s of 6Lrs.

(l) Mrtring \orl, 3le ali! to larvirg, iî Iìrch oDe sde oflibrs lortr ììr

t) ?laircd {orL, i4 {rih pLns ft Ìxde s|lrtrì.lr d $vn hù rtu (ìui&n

(/) wiclc4vùk, i! xhich shùJs rè ìrovd in ud or af a "aLÈfEL
so tu s ùn hc s<ftailcd, rl1 3no.ù rsv|ti{ì bsLeÈ \rr of rh. .oit.d rypc,

rhoqsh nvi!.d vork wr úrd fq lo4s codìE, 6as! od oring, ùd d,Fùcnt
fÒls of @ri!s {o!! l.vc su4ired. \vtrkrworh, ù Esr loEEon ftfinn]tE
u ùoddD b k.br, Ì$ app{c 1r!d 1ooNtr

hr irdilidud s|l.iùdr of Eglpriu 6ehcùo.L ÈoÙ ttrc ucoliL\ic pcnod
on*ùd5 {c d6qi6cd in Mts co{aoocs r(trI..r {nù pfùtuI{ rcrifd.c ro tLc
v{lrioN of r.h!g\r ifi* NcE oplorc4 ud 6odr M,$ ùlekDt! : rd \rri ì
rEìshr I ha( ils dlr.ibed . few ú.idi h6[6, .oDp{ì!s rhcn yù uDen
lsvÈiú *úpl6 {irl! ]llicL rhlr rc i]Do* rd.Ín.L s.vdr 9ts of brk r of
N$ Kùrgdoù d:e lronì Dú d McdìlcL a( illùrard L), rrurèrc, r!'lro mcs
rLr sc ol Kfti!21 biiìdingr o' nbbi,ìqs toi *rrgrh@ing, úd rLc ÉÀ!-" p-,--.
oarì iù&n fl!,gc ro iuppoft thc 1id (

't hc ùliúr brk ù rfte ofh J(o!rcd, rhs wairvdsht ey! 5 rhr '. . . naìv
xvllfth d)Érj Lskcr !ho{ (euì! pIÈu ftri.J oú. nt .oloun , rnd rsrin rhf
!D3r or nftty md. otus . . . & qunc coDmoDly d<oci.d ò colonr. vhrlc lrrg(
Òn6 . . . ofro hav. $ros oa on,lfunbl i,rÀins aEins up rhù id6'. c{r!
poir6 où dúi $nc ofrhc hÀtcÈ Èour thc toDli ofTràDklturùD lnvc !ùìr
làolcd Ly ùeav.ivùg n)d lìh(s ynL u )ad 6l{r" rdnc de La areD
hdkc6 df T\rclÈh Drtìasry &rc r ì,.vi,ìg rvoldr p*iùns or rhc iid6 i r onc ÈoD
ùc rigìuendì DrEq, s 6cirs rd od r,la.k ! rìd or ofdr Roùù pcriÒJ $ rJ
and shhs Fou Lak.6 iùJ r rlr d{pGtul {nh d6isB nr rcd aDd 6l<l of
EQhrdtrh Druq ùr rv4 aoDd { îrb6,r rù,t i ÒìÒú&d g6s ha5[d of rhc

!c M cóq 6oi ù srù/ t ?ir,b!/, r F. s3 !!w.s tulLdú, Fùr ù 4 úiF liryrr, f. p4
sr" rFr (,qrl, rp. úLnrB/,. sú,r e34, cinó,

r n. rdùc, Àf, ù&ú (!Ùr rirr,F rlr!c.a vrùdsh!, i,I rù/., tr Gqr, Fp. td tt

! w. M. F. Pdq orr|ú !tD4t uJ. !f. 431e.



lókd!,\ rÒrl ss ìso .4ìlolad ror
rùù ., ^ ,PcciNr oa Eigìr.orh D,\Drir Jnc Àad r 'nsh ÌrA Nrh of Flm 1ìhrè
(sîdLIv{p of pJElef',ÌLc.Jglìghring.aprDfiLrùoùdqúh pilD ì$l'
a orh{ !cv{ ù . \ 'holl! or fîtlyofù nL( ùd1ùaoa6orhdîc ed dom

ùlì ìna bÈtr cemi,rd by cEnr.l Pcric fùud p{r of i trreng !.rc of n{ì, '

of rhc l scnricrL D,uaq, nyo 5iev6 !f úútu{n Jt. .\rù nl by clos wù! oa
s.../ft, l lùoÌ., iùr r h,sc \ivc oa Rùldì dîc ss uudc of rhc .ulD qf
.rrrí s.rrFfl tr,rlc 5pln Didrìh of l],ioir ./irlírr, úd ld"d ofJd./ @
i,itao,.! A (rc dfdr Nî! Kr,sJoD Fùù D.i d MedDrrì ss rodc of hrlar
ga$ (Dl rorúrri i,ioeà) on doo palD lcaliud an c\rEplc fqud hy whlù.r
aronrcL.inùMorutrryr'ùc6(! Àrd aurluJf of hrocùr!l,of sssq'rppcd
rourJ ùJ bqú!Ì rcgc.hù {trÌì pilù kaf a,d i D$h uùdc of uill (c& Lc(l
rogdhr ,ynh È N !,d (òaorccd r rhc 6rk {nh nrc P3IE rillis. '

B$hc \ù.ir.oùùof sc D iftùiEglprodh3!c ofÈ! Sccnfouiì rllt
Nù.ll Didc olrgfrrbLn6(. úorh rcrÀ1), oftu sù$rof lbrc, od
Noc crcDrill,\ of dEc l!ú\Ìs, nrnrly, (r) bodl.s oa.o$! fb( o. -',s. "-""
bsùlú Í ù. .of vnL rhu repc, r!i,ìs or palD lcÀ{ o r ro aqor r lìinJlq qntc
ìroodù h d1c5 nd 6cirs urd; (r) bNnÌlo Òf ùrú fLr. .holsh oa diÉ(or dcg(a
ornrcoc\ Joùbl{Ì nno h:ìfdrù lù,grh oa lrh.d bsrhù ì thc doublcd oJ,
ùJ O ftrn oafiLos vood brunca î onc od ùlril ù 65id *tÌÍrd r foh.d

,{5 lMuf l.s or r nir kid Di} bc urmrioDcd lhc a!! 5hep<l htulìú of spll.
tuJs ùfd hdlì fo! 5xlpirg rhc (oo! rDi fo! arnÌing r.lrnrl ù!d .mor.ookug,
úscd b m(l iu$drd úì r..1.r! .h bn\h mxd! oa dr tun{hl1r of ,fuÒ
irurd b," Qr Ìì.1ì rd ù b!sl6 forncd of rc nvig! of c(/ tu ,ì/,!ÌJir fur
riotr&l \ K.n!ù ! Msclns, in hn J$qipÌiù oa.Ln rhtri,srs." (rcBiììr lfd
ao! D![ing tnd! trùonr. foud. . D old Eslpún toil6i ùd n D iil l l i lsljt
ulrd fù L.trh Nkòg D Esypr rr|! pcor dr,!.ro Gu$cxùntd dRr'LhoD!'
ùfrLirlpc, n\o ofxhidì {G oftd,trrr,}r l,iriudi, rìdoncoadft Flur lcaau

r\!opl$ of.]t kcoùl kD,l rc ! L$h of N$a KinsJoD dr! aroE Dù tl
McJúrh lD,l nvo dhcE of u!!{ài,r (lft, dùncd 6l
lìiJ'i ' i i,.tl6$t,s fosat Lr NiúrL r D.r.r nihn\* fir! L$hs qfpJm 1ì6G

.n\ 4 ttttkrl,, P ói
, r  E  f q r ù . .  w 6 i È r . . 4 ' / r 0 0 r 4 , r , P  a

t È  À  M  G ! i ! , r r ; . r ,  / r f  ! ! 1 r q r . r  ! '
. r  ^  M  c { L r ú r r  r r  r F i . i w ( j e f ) , P  r ú
rr r M cri5. rnr ei rÉs,r!i!{n P !r
! w ù | Pdic sr;r Ljft i rùrd4u, l� otrtu /D/r Lî, r {, Pr !f ( /).
,r. I auibrr, vd,6ra .lrrJú4ù4, P r
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Dno laf. Lúe nEÈlaÙùl lnatliJ hoùìq Nd fo! th. rìÀllcr ú rlú oìd drc t'ord
'  ' ' ' P q d r  '  " B

, r  ' . .  '  " '
woollq { rì,1 .vo orlu, L' rttrdlcbúr.'$!qn b.i,g riu !'lùgsc'l FÀ n* frcnt

F,u n,." p"i," l'""h- -'."t1" "ùr ludì D gmorl {l|.inrq ' nrùirì lixl

f r" -."d."5;n'.ofth",hnJti,,d.l$sùdRrc sldcidsi tforp:ùtiirg,
rd tD seimotr Nùe nnori tlt toDb PÀutdì oúlìr !ÍrÙoDcd I Tl$q r ncrrv

,-"r.t.i -*r.r,;-. àr nuu! i'oo,l ol i1lloor rhi.l.ss P@6rblv il1
"';io$ or rh" ".nÌjil' .a tr. 6-Nh$ of lhc JrÈ PJur, }À .lì haK hldr rruicd
l o* ",a."ut,u lr,-' t'*. "1,-.rJ dì,t rolncJ.ùrr Lrnds lìcvrilllrv.
-. d.." rl !.-t"r lnr a'-" i'Li.lì ú \ clidoù dÌr îPrEr bN'ho \dc k'Pt

n- ,ì,rìùN @loN,j rhc nu!È ùfbru5ho of do dii{qot rhnLlo5ú (L7 '!E

od,o ! uD ) Llvc 6cE noE r on Prùi'gr ol d,c ̂ Nnù Pqioi

!  n p .  r ' l , r  E -  o t  ú .  o t r  r E ' P r  l L L l  l ! ú

È  !  l r  n !  L i o " ' .  \ h  ( l

n  r ! i , r ' , È -  r '  , , e t i n n :  , t  r i c :  ú 4  h b r ì _  t r à

. . ,  " " . 1  , , , .  *  T l  5  l Ì  ,  q l r  1 " ,  r l , ' p  r  l t n r r ' , r '  s
nnÌ 'h htirs of rYo îro& fto a oPc & Jqrdcd io oùú d

sp(urùnofrcpc ìd cord hav! Lfco aounJ froù thc BrdÌnu ud PrúvDr!'
. ;  - , .  , r'  
' '  ,  

'  
:  l  l

]lp"-.;.; Rops .a pJ^ ntìt.'-c oPlo{d to iùú. @1];! ot old Kitrsdoù

f i t 4  f  I I . r i  x 4 . t l  r ) ; o I r " J t ' d r t I L ! ,

td thlkùÚ ! 15

I  r É r ! ( ^ r t r  r -

f F I M Geú5.. I rr. rÈr, ix! lr!e) irr
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dtrr fron KJr artuLi,! úd a twdr@d lopc oa.mel hrn of úniII dù i Jb
kDom., ,\ rot. of sixtl Dylìsry Jrc ùó .oÙloscd ol rhc nbc oa r norooty
ìcdotror plÌt, psribly hrlh grus.! of dr Elc\cnrh qtEq ìr a pica of plaircd
riisì co.d ó7 on. rorg rd I + nm. sde,r x,J I rop. of dr* tbrc lìe 3Ào b(r
aound aroo Àc TsdarÈ D!ì6r.i I 96, .ofe :botrr rjo cn ÌoDg, robrbly drrt,g
frcnrhcTNclq.,turDyrir,Nódi@E(di4rh.bn6olQu(u Mciràur i

TlL Drcúl iìor.orrNtrly $J for úeling iopcs q ònL in ie]cft ns,vpr
x?1 holsîr. arc dD n6q yhùl (oNrù oa rhc fiires aroD dr. Dfully
!ùìq *cd fahliclilc @rqiel lhiú * 66r cDlcloF ihc lcaf ud ft lound n rhc
(oNn oaft ruú or dì. d:c prDì, lrroutrd g dr br. of Ììt bnDdu Mút

ur}jÒ*r, ht lit, Jrc roo húnJl* ofFlE IhE fo! rùhìls !op6 uc EcnrioNd.s
noth ùF FID fibr rd hilrr grur Nd. Lcirìg {ri s ln! s dì. rr.d or kvendì
(nrury ^.D.,r od drc palur î68 ìr ri11 ùplorcd ao! lopc mlirs r Àc p(flr

Thcophrótu51! !ìd plinrú Sorh 5hrs rhn rlc Ee_npúns mldc lopc oaprpyNr,
od in n'o iqpc rulirg r@s dr!ìdcd o! bDb w:lÌs, orc ofrÀc Fifrh DF6qrs
Nd dr odrr pÌobililv oa dr lislìrcùtrh Dym.y,!!tu nrrcriJ Lrirìg dnpÌot.d
ii app{údr p+)ù. rdnc EGE ro rp+}rus coldi,r od thc ur ol papy$ fo!
rÒpd r ic.o cJ q cr1s.r! Lr Mrr rerz !!v@ v{r rhi.L tups wsc tr'ud 6!ncd

d.br\ ùr or oa rhc Tue a!$, r!'hrh úe old $ore qLlr s. Th.k rc|g w.c of
!Àpraú and .ornrcd ofrfirc îEnd5, a.h ofvLich had Jrour Gfty )Ens and ceh
ranì .tìorr Nen nhc. Th. .ncu Lff! {$ .bod .ighr n Iú !ìd dr di!údù
$our nrc ud 3 h3lfi!.hs Thcy nc !ù Dodcr, bu. rh. dÀE n ùrsÈin. L)
odohq rea{ i! etudu Òf dù T(q aE5 a fsfthc! lopc of p4Ìrù vó foqDd.
$hrh IE 3bout h2lfrlc thi.k!65 of rlc pEvious orc, {nh ixo ianJi cigln /ahr
ps rEùi úJ tìù.. nLs pd raft16

^ Nohd oa ip<incDi oa nirs oa rìghrdrL\ Drî6ry drc cEÙircd 6y nc
{qc all ludc ofllarîhE, ud cù* iddri|Èi !.onl ÒfNrùà ù1Gs hùnútr

I w M. F rcùi {d r. M.*iy, È./4.r!, Ktt Àflùq qn siút4t, r. a

. c. lnúbq adi4d.rdr,!! 7.

tq aJLPù1úú6 P. F.

ù r  M ( k ù . J E i ,  ù ( ! r 0 ,  P P  ù r j , P r  r r '
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Lr; , srinìg vÀ orploy.J fq úc Drtnìg of !d!, Nirh tnor 5iDitr ro nodcnì
.xúpri Rr :dfDr ldtirq redls Lrvc h€eì foúd.,
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ùd ;lús sù. iirorpoEtd ù doal J(ontior. TIE rcD ìr ùnrlq.d i! !ra!-irs
lisì,r ùoi6, lrd frcù rhc oúd ritù N.rc mdc Nnúor objcds, induding bskdr'
b;"., -.d"q., rúi,ìq, "'g r-d', 5!,Jils, si.vs, roob dc Ll F.Pyn{ vs 3lo
cnFlÒÍn NdnDrly,'i ud rhc r holt !l$t q p{t of n sde Nd i! @ly rchts
È;". . ft' p'i".ip"l v"lù. m, ho'""vù, lor ú:}Jìg sheò of mrqiel lor xritDe
qpoì, r'lu.lì \6 dr torrunDù of EÒJùr FPù. to rahich it gxvc its noL
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udh!! 'd ofi'iL! rip,: ù!y r-" rt., Do$-"d *nh Nitc ".r;, p(;.,1
Nd nrld il rhc ru,Ì, prrr 3ddils rhî NiÌc Nrs ,{trN "! a !ùddv úÈ ia t6.
p(urDr qdfics oa stuc, Thl sqour ù hodì Òbruc !d w
ro lrcorioD of wrì.hs Ìhc oús !i!d ofú" !"py-r *$ --","d o" mr b"f.- the
Drùd \f niccd, rhoqlì dft n wa cDo\ d i5 ps5iblv ro Lc infcEcd aroÌ r $6_
$qrnr ftrùùÌr rhî rhc !ùd xr ,$tclr urd for Dìlljng lopù. Àtto, zjrhorgt,
dr! Nilc lar{ drùg lloud r uudd,v, r do! uot co,r;ù oyrtirg dùt @lìid
po$rlilv ú n !n 3dl6rr.. À h{ 3ll*i." ,o p-. i""d" oa d," 6;., d."" of*t,-,
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vlulE! thc !òd vr rEovcd or Dor tìdolo rhc Fpyh *x slncd, -qLs! app{_
ùrl) m( siolc Àc $):, flrci. jccùd r" t c ù id;";;q. i. pr.irE rt- i,"dc ;a dr
pcttiltc th! rùtu! iD $l,rh r {a" b"f-. 1,"ùe ,ri"i t"J, i6r n, th. ""_-. p-r
h(.ote( ooclotrg vr*lnJoncclos;Nirs,aftr.rvhal,rdìinbosdoadr.;vù
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nr (. :JJr úr n 2ppsd b Lur'rlî rh. nìsù or nysùr$, rvi.h vhi.h dr vtjoÌc
.j!i.c oa ùn fhn. n nnp(e!úJ, i, rtc Dr&r dùr acc rt. rdtìù1o! oa rh6l
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l+pirg olc inorLq úd &o$ rhco r ligLr uslc5 r 6ntlq lor, ,lD rlishdr o!ù-
Lppòg:corfvnLròùilisùòdrclodìd h.rì.h. *tbìè aor n hùú or iwo $nL
a loudcd roE oa3 5;c rhr cÀr 6c hdd.omtortÀblv in qr hand o! wnh r {oods
oLlld ! ntuUy plir dr EÍsjn in a sEall prcr fq $Knl IEG or ov@ishr.
ftcnncL(oùc}îìdc,t rosdhs. idlcriùgnmlv.o oDe rtro.]tr rìd lonrg oDc
hoooscDcoù rher of rhì! papq $ià6lc aor wirins upoD,1 rhc $&c oa whi.6
nry b. in]lov.J br Ln$lìrlg.r Tlìc .Òloú ofdr plpq p!ÒdftcJ, alùÒúgh
JDoÌ ùir,tr rE uiaoftuùhlr Dnued hy bcis spored lirh nuD(ols rìrll
ÌishnLlo\ur lolourcd \pal5, Nh;h douhd65 cqJd 6c ùoiJcd if+<il p(Gurioù
sù. hkù,. ,{D} hoì.s oi dìft flifts ú. eÍLly prchùl ù.for dr ùùr n frs.,r iùJ
&jcd Ly purtirg 1 lELl picc ol a4h pirh otr rbc d!a<riv. pLe rnd bsdiìs !ùiil n
b(oE6 nos!Ì ùÌo drc Gr.

sL,ùrd 1' sinJr rlouns of rhe fabri.niotr of ])rpyn{ n. gLvù Ly MD..
Noblc.qùr 1 aod Cui,5 6dh of qLoÙ ryrc rhî no srDcùú rdhsiv! {ó ùcd
in dr rúùúecrúr., rlìorgh .ltr i'Ì]iviJul rLkn *rc $kcaú6dy nùcl bgdlìú.!

<u!qN oavely high ilurlir hrv. betr (prc-
JuGd 6l M!. s. lals of rhc llirnL MscuÙ, louo{ins a !úhod i! sEc rop(t
dLrtù.n ftoir ìlht ofcùh, d l rù iìo$ ghtÀ'l .o Mr. 3xLù fo! qpLn,i'ie dr
dcùit5 b Dc and 311oiDg nc b pu61,5h thù hsc

T hcFpr$\6(rÌóvdovD,trtabolcrhcÌar!lcvcl,aldlhcloss!dof
.h! r.n oiìì] Ir trrd. Th. orú rirl v$ n$ rùìovùl by núkt€ r r oE oì,Ì
and rrippins n oF, ùJ rhc i!!r pirh vÀ iìi|gly rp{rcd iDb {ripr onecighifi
.o otu quùd Ln.[ ú dìnki.!,? q.lì r@ Jrd:ns irtó svcn or úglìr naps. Tlr
rlipr Nùc ùo hLd \idc bridc,! hur d ov(hpfDs, vnlì 1sùnJr Lys r lishr
aglls on bp ofrhcÙ, ud rc vlElc \r 6ar! bsdhù ranh a woodco Eaucr,,
!o tuIì61r. bdry !trJ. Th. rnLlùng lìlodùù *r h pol:ù&Ì $nù ! p.Lbl. oi .
Àpiceofb{dw@d rùii,ìùsbgsL( dÌ spndc irds ùk{.oNìdù\îaì
dhsic v& slclriat, 5irq atrhousL rjoh.oJd 6c Ddc u5i!s ortv rhc nenùaÌ
lucofdr rnh. n ra Dùt ntifrrory r ÈtrdùÌ.o 6ll îpir rg:i,ì.

T1ì. $Lrqucrt urakiDs oarhc prp}ru rel|, n' ur 3 nE Nthod of wnins

1!rr sdldk, h G. rù., rtru lrrd

^d{Ed ,ih 3 tuGFD.r hr aldt nr



upon n lùrc 6ùr disatrrd l{ r!ùal othodùd,L nìJ iD |iÈEtrhr It (ìDi,l sho
lÌ:s ,!o !o11cdcd nu.h ddÀl.J 1ll.orùútior qrdirg rh! dnnc'sio^ of pipl;

i.lloc rc Do rqrcdnioN oanr D."Li'g 'fp"py",s 1'"!ù on.oDL rdls, 6"t
irc gîlìdn,g of r]l pllut, Àc ru5poft of rl& LùDùù, dr $.ippnrg oÌd dclrins of
îh. r.m\ sJ thc urrLiDr ofLoù d.op$!î5hor!r

t hc Jîc r lìq! !rNn{ ùas rirî madc n !d llnovD, L( t ù tù. cÙo Mtrfu!

\ ' ' l o  ' "  '  d
hqrr{, ù rì ùùs.d ro1ì fr'! lhc fi6r Drn^tr,? :ùd dr hc'ogì,vplì (pcKnrirs

tr tull or]lr}ù ù 3ls |!qL! &or,.h s dr(." DùiDs rhc RoDr! pqld v{ior,
n,fiùùr,la3]lnio oaptrp\n, Nù! fredù<d, od thc prfltu lnÌ rr oaGii(o-
11uì1! [g+r ]ìr Lì(tr d6úi6cd i! ddrl Lv tNn.'�

Tfu !îro aatù5. lilc Eoi othcr oùjc( nÈ hax $ryilcd GÒ!, d.nt
EsF. sc rLolc dh LiF lctr fourd ia ioE6i, vli.lì irc Lrg.lr'loúucd b
";;pr'q, 4", d," ,l*d o-.i'".Ì\ , lìo$.vs, r sr ùor raor duliag lìfc, $cL ò
. ,úri, i; d"."-.-d .' . t ÒJ', or rib!( ùhq tha rhùc or rLc hùJy hiv. bcn

rlr.d i,ì lhc roÙ1,. sriri,g oìd nalvils \dr oroDg ù oldF "rrr. -À
pcdu!Ì ùì !qy!l, oìd raorc! 65riù frùnì r ùrlr r rhc Dlolnhjc pùìod Lavc bcú,

' I D  1  |  |  ' " d '  B  l i  r  ,
i,d Eùhrccnrlì Dnrsv ùrbi r rtc6Ò,rr ùd & fddú jllL$rcd LI a nunlq
of b!$ ùqlds .a MLdJlc ftrsdoE d*..r' ì! Dor drLoEt bciDs orc ú lh!
lvldiùNlih Msùù (!dbr!ù r !,4 Llî Èou thc ÌoDb or M.kù,., mv il
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crio.r Thc Mcl<Í. nodd dclrvd prùrtrh rrturio!, lin< ir ilÌufttd lrdì ro-
<r vsr dany. Tlìd $orn rr.d o! i\c srcud lúv. Llaorc drD piì!5 ofnax
6lìrù toù $hnh tLcy p(p{c loorLy núi.J rlnts or lors L} lollins Ilìc iLt,
oo d! hlr Lrc. Thc !o\c n thd, \roùDd ito lr3jl! od !l&cd i! Ìqriotr poB froin
xhìch d!ad! ù. nrNr bv rh4 'pnùù5 \'lo holJ i sfiìdh i slh ha rDd
.lìf* ro L. spDDtrg o! doublirs rLo rlrqJ, nvi'tiig it on b rhc lcfÈhlnd +l lc
ùd lpiuing n \irl! rLc liglìr or ihrh ft +un rled n 15Ò Òllr..dl TM rcurm

" n \ '  " l l  ̂ . d ' '  1  1
J o n  "  o a l o h \ J \ 6 ,  .  r o  '

i! rlc doo!: d,$c lùoff îe of sl,d Nood, 6ú thc Àcdil. io.L,, lFldh jilLi. $cd
!Ìnlé, \ti\'.6' *r!'& or LatE in, ard si\tds r. xÌì ddnt indi.rtd

spdúnrg ìr r|t loorirs oa dnìù, by drNiiìs oú ard tristj's úti.,, tu rvnt i
rll lg)pM,sf1trúg b.ùg D drc s dndioa (i.c. iÒ Lìt lcft, dotrLtlù' b<dr dir
Drnúillr robh5 i,ì rlììr Ji(rioD }lu nrfiig. Th! ùios úlìod5 oi sPrr':rg
cÙplqcdiÌanoorlglpthrv!bsr,larribcd6lMó. c!ÒNfÒot,: NhoLrftdicd
lhc Durt, rùrs ifd DodcL alEadv lrcoÌióed, .ùnìFriùg nìo Nnh nod{tr
ùdnlsuc Lì 3d&rio! ro liÙlL l,rìJ sluf Ds. úGc i?s of +ildlc rpnÌ srre
aprrrrcJ, garprÌ+ùìù.,n,ll)ortldlpúdlc,ud$spd cJspn l.,thclarbcitrg
dìc nìor.oDDor wùG.k (s{Jr th! sc of .'o or iìor {spc cd spirJlo r
r inDoÉrion of rhc ll,\Lo,I Sfidl., in,l lPiuAlc 'ho* xc !út .orhoD D
ùscuE ldllrtior,.r .ùl eùrD litr.*ds of ronc !,J pùtdy irc krcr! ó aall
or drúd r,irc alr bso fùud.'

I  p  l n .  . .  o  I  o  r  '  "  T  J
o n o  d l  ' L  a  l  l  '  l  " ' l

r.6niq( ofrvavilg lb Lltù J s$edLy!suli!,! Mn5 daÀ,! Joì,Ì,r Li'ìg noth.r
\vi,lo.Lr? ùl ù trJi '' Egrprntr looE (E lú,J otddùL Id oa rtu ryps, a

?Èr:1.H nFadur) -idr r rrúrJ,
od {Èdùi,tJrri '*fr',P {r;. o J!ir,

I c \{ .iifr;d trfuhù cr Èi r rÌr,rr{ [ ? ]; ù Íi," ot rcrr r,ù, r, ur {r ',
,i.,D a r;R I Fdb$, srr4 d r{d, r 4h d
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lìoi::drd slourd ìooD. tfolr floE rL! ladlju pùrcd, od ùd.Jsiycty
ù,Ì,ì ilÌ dkÌ ofrhc Middlc (i,ìeàoDì r od sporiJolly aft(,3,!a r vqùl loor,
ftr cnpìor,l dùi,ìe ììk Nqy (inqdon,. r,nnh \titrlo.k .htìL ùr5 irb(luad
Lv dr urh5o5.5 Thc lùùs n iìtrfrÍirJ hy thc Middc (iDsdoD rorìb ro,4 ú,1
Dodcll ùdriorll rhovc, od r1E lrrt!! iì roùb |rúnr8r ofùc Èigttcrth DyDrsrr.
r rcddrc jrck5 ud Nrf \.ighr ÉoE ociúr Eglprn! 1ooùr tilr hro dsdbcd
b, wiiìo.[! ald Mrc r 4p4tiv.ry. rnJ dr$ :nJ orhs fnla oa dr sÒvd,3
cquipDcD., irl iling @8h1 tstrE ì,r (rvùvùt syor.L) lìcdAL rcd5, p!s! aor
Úhg oiÍ rh. 1ooD, ,hunl.s rnJ v{F sp<cE, uc dncuÍd Lyloht3 ú!Ì LinÈ
rdh ' ùl fc af.lr comon nr DusqD .ùlt..ions.{ wtrdlu Àc Eg}prnù eld
Dadc sc ofrh. NJrrqlirs n JouSdul, rhorgh rLcqnrrd \?,f ú.^!r ù!i_
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Trì! r\Òvcn hbrj6 .ùotrùr "ì lgrpiiú roÙ& uril a L( ,1r. r. pri'r1pù,\ of
ìùù iLù!Èh a!6!a oa cras ùd or r.d nLrc lìi lc Js L<D dn.ovùcd. wool

N(gh plob y iì\îyt scd fo!.loÀiDg b î 1.ar $D. .\'or 3nd !{àiÌt} î a
ric JÌc, r,a ?<ooftd(reDonilfr ui.t$n ard 50, À Hùodús, rea.rr,g rd dr

r nko iio.irtr rEplc5 o! 6uicdyflì dro,
tÒ! drln cligiou aoib r tr" Ar i r!r\ ta. p{io,l dr kDùvr.llqq nis, or !úrou lnd
rhoì o I nlh, iallÌd !sr"r À11 oa drr nrrdnL nry uN Lc îpú&ly Llso, Lcd

Frx\ hligidv ron Àr,iJi , h . ,ov r;', o, rJrrisorur) ha5 lio croxr ùr

dry{.,/!,u Pr xlw(r;c M co}6d
,\ Hlhry 4 rnkúr \t, I t. +]., L E J!ir, rtr,rrlih r'ùr4ir [L pp !]r; H Lq ndh. /, fnr È!/!'n, 4, .r4r
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iútún,aúrú î6tht tùÌ Etvt h út ùt , ù,tt rj
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ù,!i. foo rLc toiìL of Tureliurir,, r bnidcJ rÍilc troE rLc Ìour6 ol lllù,! I
ciilc floD l b,nL or.h. Eighr{sih Dna"' Dos ù dì. vdodr ud À11{r
Mù.ùì,r r axrilc oi uoaD ùF 1n tlt l lood collc.rio!,5 od 6ods D dì. cnf
lorkdiotr, pof,Ny oatu TvcDi).(ùd Dyh.v.!

rnc ddlè of Middl. (ùgdÒE dar hrvc bsn aourd î {3Dr,r Íd orÈA,
.lìicdy oa rL. cúco RoÙoì úd c.fiic pqlod!, Tc dosibcd 6y B.lliìgù.!
Tcfilo Nnh 1 loop Èduìiqtu atrin ro rufrd ro{d],q d. LìoNr fton rhc Ètcvoîh
Dv!$r'.j Mtrckir h6 sugs&.d dr. ! ilplcd À5d. {ó 3l$ *Dowì 6 úc
Eglrriu,! btrr dù r!ÉoarioE h. rdJ!ù\ rùr, h 1Lr, ùdier d$on&
fL.*úg. lcn!{ iòuDd I pl.ùJ lircn sarur in a si\rh D}mft roÌb î Nasa cd
Ds r rìd on of sinilI Jare IT d mvcrtd f Dstaa\ch,u $vcEÌ cxlnft.s of
plcrcd Lrú sc kmqn ioE rhc MidJlc KDsÀoD,r iùJ nr dr cfb MùcuD rhqc
& rù.c lp{iùcns oapllr.d liND of rL. tishrcctrrÈ D}n$rr, ooe iho$ing nvo

. o  . . 1 " r  ,  h . n s  p . , .  i  . -  , ,
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srd,r.n! oa cÙ6!oidc4. rr. foúDd ì4 rhc bm6 of ThúDore iv,ú .nn or
ruics1r rnd otbù oLj(. ,0 iD thc bDb of Tùhùktì'nin. EEhloidqic oa 11rc
J ícùcd6ú i6cd6yL imm. r

c6nÀoq ; Àúrry ,/ îd., r,rj L p {r.I c. M..o$fd úd N & c ri,i€ l!..1 xxE(tq4, pp r!? !; R prrq, tu4!r'd
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! G  M  c f , 6 . r ú d N  d c 4 . D A r l t D r , x r î ( j 4 n , r . p : ì R . p n i q , r . ù r r ú i d J
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t hÀ L<! 6rrtd hl un cùrtrp ùl léqùu.i Johl,! od oÀù{ Àî llr
?n!i!oÌIs)pù a *rcorvsr s
aù,l)L{.nl rlr 3llcgcd c\nqls b rLo:pnns'Nlnìirù. ofpliiti,guith î(kb!d
theJrt ud Mo. c!ùr'lÒù n Lrsrodìi dù,vrhî hbìct vsriDs 16 k!qv!
hú.tu llr coftic lÚLo,l. ù ennr <ftai! iDrdc hoDs Òf ni JÌù! Tlr ùo$
(o,rFv(ul of rhc îpp6cJ c\alpld ùf hbÌ.r $riv Ds r dr rÉll.d sndL
of FiDs6lll,, infid! LúJ ùf ìoosN jilkù!Tln só ongiEll,\ dsoibRl 6yL(!
I hrqDs L(D \or$ on.(oùrlierdlqoo. drùghrhg Rodì!! Frtrhùrl thr
i 5nìpL 1ooÙ rvù,ll ha\c íì.qÌ rf,i
gtrJlc ru! ù prodndofhhlù \quDg. od rhn vicrv Mi ironglr hplìùtud br
vo (ì.ùrp n,d J.,rdcr ! ud 6r JoLr,,r rLÒusrì (j(rcd by Mns vÌ Ìcsoìci'
ylo ricd b rhoN dr n..!lJ hrv! lef Drdc by pl]irins rvnh rrcfthld rhuÀ.
Ìù |1d, flìd. ntr h. I rh douhr rhr ME c@Ìfoor r; od Mnr tuc&x D irc ncht
D d6obi,ì! rhc ftÀlnìuc n r !F(o of *rÈ\ovq r }îrp tuc dotrbìc {avc

Ànhough rhùc {c !q lqr iniii&s oflool Lxvi,g L<D fourd iu Ig}priaa
b,n55 uril alarc dr, rl)màDotl
ìÍÈ. ilo.*s of\hrp, Did. sc oflool ó r .ov{us. IldùJor$ ndtior th. rîr-
ùrs of 1oorc rv[nc vooll@ nln,lc ou lnùì rDrs lù rdds rhî dr lsyptieD
Jid iùr llù" r,nlìi,g oa vool ro bc àLor inb rlr; rorpl.s o! Lùdd tlì ' lr
dqd,'. \ 'hJc Drcdoru5 Ms rbr ú( Is)priaD,lNf vi.ldùÌ $ool ror ddhi|ìg !ìA

\rrooll!ì sroùr! h3rc b<n lqDd ìn sE!6 oa rll dill ctui,tiiD fdoa." od

'a ùd Goú+ úr c. Jq n!, 1ni{.4
.. o Jou tho?rí. reù,!., ù rF

tt nhq r1 îú'r îehli!, * .ata.
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rhc ú. of .oloùEd ruÒl Í .lìn ,!rc aor rhc dúohtioD oa liDo Àbdo s 6nlv
.onmon. lhc f$v ftù orNool ofanid Jxts ù\n cu bc ta(d iDd{de, iù chlonù
o c q , J r . o a c p  o . u  . . r p l " o  l ^ s , d r h '  s o " l l  ' G r r d ' f

' ; - -  '  l '  " - n ' "  I  a  ^ "  ' D r n  a d ! '

r spriocD lounJ núh. pFrmid ofM.ilrùra ! Giza, (@IJcJ $ i{ olarlclch!
. . co!!:lùr.d D co6c MJId doth oa r tcllov .Òlom ,! r'hnh !6 3lEÒ* ftF

u rr rì ,;rudcd húd oa DEh larq dab dùù rh. prli4id, dJ . $di ìeù alom
rhc ivclfrh D'rxry aoud 6r P(rq'..1o sy' *cqdi'S $ \rool."-.1- "p.'i
a hinJnLl oa ùavqi veÌc n NiJr Dudc up of bìrrc {ortd cqd! 2!d bhe $ool,
rd, s'nc (d ?nJ soiic g(c! oJ' A lnr oacd dlcd Bool, no. yd rPu, {s
aoùld. Bnúroù aound ]allorv {oùl ftom thc s<ond lnùiiedì1t Pcnod,6 an,l r
' . t  - o \ n q o "  1 . .  .  . . ,  o "  " o -  o ' e  J ,  .  o f g o " r '
^  , e ' - X o r . o o  . l  ' o d  1 0 $ u ' r o o  r  I
a íurc $r,crt oa rovcn vooì.! naulik Ko!d5 e {oolGn drilc ÉÒE sxgqm
Jr;s a";," ""r -.iid rhr, rÒÒ B c.,r znd rltrc n r Noollú ldkJ nrbin ofPrÈ

ch.ù- R.- dr.,' '"nL -fd"n.. to rlình, winlo.l, ù 6nds, $I5, APPÍ
crÌll t Ns rhc slc i! Th.bs iL{r L!{orc rhc chiltirì .B to îvthc th. lùu i riN

ti"",i *it, -,i 'É" h-d "- ;'ì." i. nftiil !a. a thcr Òù dìn a p-, -,-, .
ndrd 6!Òvn d cd turhu, ri.d bchDd \nh dBÌingirrss : and eoolld 6Lt !

rdc fotrùl hr ÌanÌÒn rì Moragcd& of drly Rorua,l2rù Rotur rìd CoPin
drÈ5' Thc 4ón.d $ oarvool tr{ riÈ, n uù1ikc1t ud qlúire co i!mado!, út
lonc Nr Jd;bd in or of dÈ {Lgs iD rÈc cano Músm.{ À rvold {hdì hrhcn
r ìncd as rvool o(ús ù i papars of dtr N.w (nìsdoE, rhùngìr thc in.eing i5

Th. hoinc ofrhc .oton iìdsEy n údonbcdìy bdia, GoÙ L!lú.Ìì it sPQd FoÈ
Nnd.! ud vÒrì cofto! fauc lÌs Lc. ao'"4 r MÒlìd,io.rr"o i" l"di" "lì1.h n
dftl h.rw*tr rrJór.c. ! r7jo!.1'

sdorl "ar+r rh* coto! t6!úd anJ .loth nc (PùtcdÌr n i donca in drc L{s

Ir.rc,ro$ (nfth dtúry n..) ítc\ rL* nì lidà rhc( grc* on rrri r-' "'n

,v.Nf r ?dn! dJ. E. aùb.ù, À:fú d/nrr4, p 4
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ùl thc arli.r cvDrl. dÈt ar Lc rrucd i offtolc,nic drc Gon Moagcdd4 l
.  o t r  r u  6 "  " J  " . .  . ! . - , t  .  t  , t \ . , r . , . .  . ,
dìcúidJlcofr|tn$r-únÀ.D.dcrcribschofiùr.'h( itchrrbcrr.id.N

, woughr ú d6c dnúc Ly rhc +iU of rhc
sqs, rhc Dsdlc ofrl( NqLDú oarhc Ndc hll s+riÌùÌ, "ìJ ììs loosùrJ dr vq)
Lf srdìt,gortlr.Ìî1 " AportioDofaoloù.diìkaihùIriòNìdîrlsn,l,
5oui\ oa À6u sintcl, thc cx<r Jîc of Nlìi.h n !ú yd c(tui!, rLough probrblr
not $Ìis rLm dìc tùuîtì .itrrrv ^.D.! TLn, ìflì \'r .h!D.d by ,q $s Ìo,
i Dulho.y !ìk (1. rh. nLci rî( nd rh6c of thc ar!pi11À! 3ùl)r ,ù4 6ur I
li ldilL'ofrh( DrurcofTslrlì!l l. A hluc! rd.olqùcJ sill horJd to r g{
ùdt of Roùr Jil. N! loùl Ly

The & of g'ss Ìd rùd ror mfiùg lìas rrrdy L(D idrior.d, bur rhd.
'nrùnL xE scd 3l$ tu rvoE! À6ù5 orho rlù uuftj,rs Midslcr rîs 5 Àr
lonc Òf dr pi!Ì,vtud. {ovd a:brns, .lìolgh ì tN b Èt lh!n, }ú. piubtrlììr nùr
l,m). ìtrd oaÍDc Drùnì lòDdr
rhc nLc n siÙilar ro rh1r 6cd ì! loÙc saJuiu cloihs' lr n app{ctrd} rmc n6!o
v!.ulî ísr. ìo. D J,r viv nlr.d.o nN. soNofdì.l|.dnnsheers'uù.
ìpur aolr (cd îLE ' ind asanì ùÈùs s! Dadc ÉoD yao' oa sqr or rcd
fù( . . . Al$, Thc 6h&5 GÒE Mdhgdd! shov qunc lorclu\i\dy rhr fidm
nlJimìtrrIsrlrRoDìtiìc!.g.hbhnLrcodrrtlddlrlìi lb-,NJ.. "

MuiGÌl,! !D.h rrcrc rvoll n Eqúcd 6cloc rhc shoL hnbly ofrlc 6b( cF
plqùÌ ir rtriùtng)N fùr ràriiÈ rLìorn.

vúh rciF.. ro rh? N orlnnr .[ùr NovÒì liLra ir rìdùf lgt$, M eì.y
$)- r 'Hcop n ,hc fpc "A" t6c rhich n îoNìd iiì rl. ùdnn!. ÈcdyDnic, and
tuì3gù". do ìú, ú r tunÌ ir tì rlì. Dr'brn fahln. f.oÙ rh! DrdT;! sno drÒ

oDì dra.. h. fyr, .]l! n n ùhD .rìt dr

IaDr n !uJ( fren hcDp . 'l hc hdatrnrl !ou(c oarhc honp n uù spùnld, tú thc
ùìc n xffl .J .o r h$. nùbù ùf bN fiLrd toD i1llcur FLnÀ, oN r lc$r of
'  ,  P ( ,  ) r ' - ' " 1

Mrdg.ì.y ryo'r 1nf nrìr i ail,rj* ÒfF!cd)!a!ri!! o(l poÌod"Eù! drc,
i 4. r&o4 !dh!rin. rF r! 4j (!ùnú,Lio.o br visil'
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bur thc copv of rc phdomioograplì Fblùhùl n tu floù colviu.irs Tiú

lìolniidDnr,r {lìo hrJ ù DrFf
rh. lbh r. Dù rhoc ofr dicoi,\lcJcros plur, ! sìggdt tht n nar bc !r u!-
looxu rpdc5 oftrdL. Tlìt u!1q "lrch n r Drirc oa cLiE, rlould Lc fdN,J iù
Igyt. :. rù ùilv iit n Nor impolrrl,lc

]|c rft oa driig ya kDosn i! [sDr ò ady s tlr f(ùD]ît pùiod, À
D*Ìirg ofrlft Ji. JydÌ rn { dr .iss hÀ betr ro$d'vq lirtì! n [ù-ì ,h' I
cnh( rhe Dru.c old! dys urd or rhú DdLod5 of sc, dìùngL sirc it.i i l dF
rc lNdm Àc ucicDr Is)prian dp múi lÌv. h{r únl coloùs, ard prcSrbly
Jì.y \rù lÍg.lv, ifrot vhol\. oalocal orisn

Tro .isk prpyli. Jîing aloÙ a6où rh! rLnd Òr loùdh coúry \ r, \'hicÈ
}qc foud in [gDi Frebtrúly r llìtLd, daqibc rhc pre($ oI d)dry ind t
nnm or rh. .olous \rLl r rhî pcnod Thsc nc P?p,\tu x, mN n rclddÌ,
ra6Ltrd 6r !ùrhclor.i atrd PrpFL I lÒlD\ no* n sto.kholD, puhlnhcd t,\ Lasq-
ùnú'Thd. nro Èt,yri, 30 ar r dq dsì {ih dys ud dvcirs, h""" Èùr D c

Fnr rn&lpll d,ro {c Edrioù.J, $lìiclì Lrve beD idúii6cd À rchil {odil),
r prrrh.oloft dsivld f.oD e!hi! 'nsir ns& aoud on !oú5 i! dìr MùÌ,&ritri1D
sar!311!d, r(d colou! pEprcJ fon tlc iùoB oa1&ruhnùn: Daddcn 1
ftL .dlou! cnnddÌ ftonì tu roù! oa,R,/]n 'troifl sd I{l'ù rs,irt,, bod,

n rhc Mcdnqlocn lrgion rrr, r.ordùs to
Ms(hlF,i 6úh having 6cn fsud groNing il Isyft. rilc olivù Dctuio!5
rrl"rtr rron r grùv rg D dr d.fr xî oaAlc\aDdrni! lcmo, r Í.d.oiùùt
frcm 16. &td LoÀ6 ofa <ftaì! fo!?l( in!d, cr"a i/úr, fùlDd otr ro cvùsctr
ùú Ìhr g!ó$ o nÒ*lì Afrù r sorù{N €ùrop.. oÌd {oad. r 6luc dlóú
ohhD!,1b) r p!o<$ of lùN,ftrcu a@ur rlc Lavs of]ld rùdùii.!

Hùodús rr$ ! rhr'ri6)u Nom(! Ìq! lìrrlds ìNll.d go8kiE ovq ihln
nrs, .oloúcJ '!nh rnìJft .

Tlc oEEiÍ +rprian ra6 fù al(aDd ud EdJd lù* Len id.irifild *n\

îr d,i'rrtrr dyù Dry ..trnDi.,rly bc conidscd iD elph?bdicl onÌ.r oa.olour.

! v rnrúi úa M DÈ., .rd ./r3r!,, E $ sql.G r tu!ù,lnr s,ÌrilÀnù {,

!tr R{rrni.*ùú, er! ùr 44'

ir M6riù ùii,r.rril4rr q. !

' !. Lùù. ̂ i,; ù(,ro i s . ri, !. ns ù L!ùdr, z.rs i!! 1o:r) p r!



Thc rnlior rsyptiu hluc h6 rlNa'l h{s !el!d inJigo, hrdhs Jìi4!.Irc
rrbri, inpoftcJ toù I'kln, ! ovdrhnùdrcdr. rgo ThoNo odHd.
Nh x idc,ri6al ù or rocrr EgyPris
Dîoi3l ir lor îrcd. I , o, found r'lEÌ I rhouglÌ { dìc rinc N* Indù inJigo on
e ind.turgypii!ì 6bric(ri&Fù rtrd odr( ,so lr3v. rcpored bll I i!,riso ftoù
Egyprnn .1lrrÉ hdigo, horcvù, n prcd(<d frcD i srcr veicr,\ ofplúc ofvhiú
thc r{o plillipal ur LìJiú úÌ€o ton! dr l.ivs of n,4{,1,r 'trbrr, rnd {oid.
|loù rhf l.avù oa rdi ri{tuú, rhc loloùDc Dùrr! of 6oi\ of yhich, if nd a6-
solurly iacDùal, n e nNh nirc rhr n is didìaJr, lf ùù nnpo$ihlq b dndngúslì
6rvc$ dur Tfu Jy. Jo€ tro! oaut nù aoflred i, dr pLit, bú n oh
hùcd b] the dinciil aùùúbrbÌ of rhc lcav6, yhich coDhi! I co!îitullr rhr

LìJigo *r .,ltivi&d j'Ì lgypr dùù
1ln] dos mr dr b<L cslic! rhan rhc MiJdlc Ass.3 Maq!ìi (fqúrcclrl rDtur
^.D.) s,rs 1 rlft hn€Ò 'rr (l.ritd lì Igyf. i'ì Ln di-v. rhc ìoÒll) N& drc Lar
nù{ h(n rcpldd liy Lmpoled nin. indigo Thc îorDs enrivftd ildiso }ò
,,rroÈ. osdfo,3 a sp<ic5 rLî s!q$ v J in Nubir, KÒnrÒ6n, sdMr rùJ
Aqsnú, dìùnsl $îrttrc r s ,iid b ìw. b.o rhe hdnn nìdigo r/!o/t4

vnh!op$r rÒ r l,lù .oìùui Òn r rúft troÌ dr.onb oaTtr.oklìùù!, Ms
croùaoo. raL&!' rL. bllq rr'htrh 16 !ù clDircd, L s rE (ic. Piirti !r'5,
uodoubrd! indiso, hur I do nd ?grcc vnh hiÙ rLùt rlt pldr Lscd wr soid,
IrrJ riù,r, r I sgg$. tlht r ùù. FbrLh suc ra rri(otla ryùtr, r.
( . ) {Lih . culivfcd od $lHponrecou ì! rosù !s'F and inJi$!ùù i!
Uplq lsrpt an l rlt sudan, ùllcs indrql núrotd l,n,,,r, r., so \vnÌ.ly.xrorcd
liÈr, hid:hùdv bcr Ùiotrght rroD rDd r.' Aìthùgh hdlt f. dJ.rtr i $b-!pon-
r4cos in lq\q lsur ud ildisllous in uppq [glpr, n i! !d lúd\ io h!rc 5.dì
sd 5a J)rúrd n H,c!lù\ÌùÌ. fù rlnù drr rro.!idùnb.rore ùe Middl.

word \'è lqàDlr.uliv*<l rl( FJrun prol nn oflg,,!( ù erìv chrùùn
riltr{. thr n lron d€ inr ro dr aoùin eùtrry ^.,' sd p!obab\. cdic!, ud,
rhocfoc. NlEr h6 tstr 65uEcd b hrr han Indiaa inÀiso o! úcift lglpddì
fehln5 n1y lìirc h$n yo{1, EÒrc fùticllúlr iDr Ìùlixr $digo, ,dìough kDoqn
ro rhc noDt6 oar'luv'r nùe," ra' otrl-r scd $ . pilurúr ao! paìltirs ud not 15 r
dr. lirnwiu5 (lìK lonú,\ r...) norio!' rLc 5a!c4 ofii!Ìigù irtrÌ rlì. N or rvoad

rJ rhodii, rdùi d /.di*4r .ri rtu,!trl] l).pp f! l
tu ,a l rù r .  P  ! r
ù a:Ph"!'nrh f, !rc. | !r. v. focr

ru !NùN, Mi ,r '. xri lrF!),r-,
i P s ù f t ' À f l ! , i ' 1 . | ' Ù l l d i
.. M c,ovràd dd N d. c Ddn:Jrr. x\E(r*t. p !6,,l



r l ' - l ' v ' r o '
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dì! !ùr h:r ! poLlr!i.tì $cLl, rù Dú boro.

fùrrù ,,,, rr rrrt, F t" t,, r'.ma,". m d,,



od. !f !qù!( hù! lìù, tu Nol D .oJnual, 5i,!c tLn olsúJl' ùù .LroN
t r l ( n D !  r \  n , l l J ù f  r l  ù l i , l u l ì . h o ù u t

bo\r Nrc loùd q sllnrl ro Ììr na..o Na.],loro,d i rcJ broro dù,r .r
q,! oa rlt 61, . riù D dr roDh ol tito](lÈnùu \ò moú,iJ r ù .u( " bv

drr Pùr{ I!ù\1r, L,c tÌù!.ùlNì,!.'poLilnyD,\!c\nLrr(J lolqtr oLn "rl
noú dù rlù!ùj oa.ìri,n,lJ ,{i!rÍ6i 11,tr h,r fl]r
ooÍ.s!pr m(l E rLlflor,ln|. {nÌ nlr lLr dùN$ Lq], a(d indrÉllor llF
R ! 6 r r d  T r , r \ ! l l o v ' D ù D ù \ t r r , l . r r i l l u b l c D  r r {  ù i , ! l ) n a o r . , D ù

No!(r Lrù dx (d I nlhLL u \r{ ,l$ùs[ nnùbL i] ,lLlùc Flùnù !1
iL|3l, ru.1ì s Dî(ù, i,!ì l)\ t 'rù, !rt,lùì rl L , ùni!., r n:À!J,'or(!il l rl\o
aù.Jqrfùr ,.1, o DrL. req. ao! bil.rpùpor, oalrlrJ!+È{Jflo\r pù15
3a s!,1oìfNr5 i{ lolqrng !trf on{J i.ú.! (irE) t]ft.L. i..-- .-"
o n p l ! ' ! J I ! ! l l r r i D ù . r  r L o ù r , , h ù , g l , r r l  r r d ( l Í o o l D c f i L l i ò ! \ : ì , Ì a
L , l ì r , ! r J , r o , r É o r r . '

Mao,\,\ao rgo Thqo r i,s(rùLrl,t r]l rnloN d,\c of r!oruùEgranN
\Í Jr&ì aoù ù '$ù\ù.liN l,! n$ ùuL.l( ro p!o.! ú '. 'rl,ùfgl, ù h:5i,nc
h.qr .nbLdEJ Jd;nr!1,\ 5' l l!rliD{." "hù J.nùi.,1 n on isbrn' of T\llfih
Duè( !ln( lILiÌ,Drrùlrl J,n ,lú rúhù Ùd njul ) l,Hinrsl!J! ùir.llon
ot,lÙ, )! .lr n r ro, blril '

i,LilLc!.ro.u,.a,l\.DÈqornLl!nioùùliuNrr!tr(oir),Òorl,| )qrhr.olùù

!sTr, rll l lsi Floli{Llr r i^, D.iJrri \ù. trft s.d, Lr PlLrf! rù! (f,r
rúú\ r Dt i ìorLlft nr.ùhùh ruf^l!.r ùl rnl D (iù'(ì o Lr rlù rnLù
lls 5n,ù irn r, 4rp,. ùo, rl,!
. o l ! ù l q j ! f t r ! ! \ r \ r r f  . ì r g ' h .  ù r n o l . r n ù . h 6 \ l n t c r ù i , l ì $  r n n (

r,GClo'kì hnrorL.oLoìr rhi\,1o,!,
rh.n'!.., !:l l ù,!lmsì ua'1,!.r".r. ùf rlu,rnl ùo aiùL!lor oI '(ul rg il.
lnl {c uD,q!Lr,f ,,.\ ùoNn nL1L, qnocJ r ó i 5i0{( rrr iìú. Fù dù:
r r L , ù , r h d T . l r î N r k | I , n o l o ì . , ù ù ; n n ! r . ( 1 . ' 1 . .  f r .  o L w h ù n n - " , ,  i
i :  E  ! l \ r D ( !  i ! ] o N , .  ù f  i l i L  I

, r  ù ; r ù  x  , ,  r , . d i r f i ! r  ! ( j , r r , , i  r t

. r  ! 4 r f r . , i ! ' ù r i !  ! .  f r r  . ì  , r  ,
i J  r ú î n : . r  r i .  i r l r r r r r i À r r  t r r



R'lìúd\dr appìBl6 iìr dKc colour, roo. will rcvq v6h oú. urìtonùnrcty
' ' ' " o f  l  o J " .  , ,  , . , n  p J o ,  ,  o ,

- " f
- n  r r !  o r r . . . .  D q  o - . . , .  h .  .  u .  v r  "  r . , j  , . 1
crc úc uf ofntrD r 3 Eoldanr wirh nidJú aùlirg rh! Nsv ( &doE.3

A<oi(Lns tu rhc nvo È)rii:ìQJy Nariord .h. 'Dldanr ucd ò Egyt. rì
art,! ch!ùiar rrìo illlqdcd i1un, bùr etlo e]t oaìloD, such d rtìc aaàr, rpJilly
prcprcJ ircor iretr r qr'g{, and r|! sutphxr, Ìhi.À o<us anqtrdìd]/ s o

Thc (u!ùs oaa d) !-hour oa Romrì Jdc vqc tourd hy ?úric * ArLrihn, nar
5orùg.NhoÌaÈr'Thekvn. .lNioadDìf.hlGbleLviÀiqcqru$Ec
(d 'r]t rbliú 3(6aologi.ir Mn!o! fourd î rùrtrl (ron ct BGisî) : RoDr
f$llonie, o! dy.iù .LnJ .tcrniry \.orks. vùv 5jnita! ro rtc oodùtr EsyFoe ons .-

! M À vq4w, riù, .r' î! . neùd, P a.icr J F H{ú,.ùi,r,r,rr.n r.r I ú?.

. 40&, ci-tr , Àd -rd, úr.



Chatter IX

GLAZED WARE.

Thc rquú< {Lich * prnr obbiis for glecd }Tc Èoú àmnì Eg'ù is-
6Et, qlaad iqÌtu fturì tlìe lrd{iar civi&3rio!; I 5únd, sì*d powddcd qùù
(rrid;) froo the F€drr6tic psioJ, ùrmc d.e 3Ì,! r nunbs of Eirs oa
{hnh &Dc i! l2r( i rhnd, glmd $lid qu!t?. *o arcn rùc p&drndiic pùiod, hut
$!ù!( d*c a3,! úd loúl\ rlscd portsy Goú thc Aíb l)Ùnd. Thìr $quo@

p  J . ,  m o  r d d d ' c o . . r ' , J h  !  J *  r ' a
' ^ u d  m  o h r  r ' . . s i ,  o r c q u i  ' l  6  ' l  t r  r l ù - ì v b ì - v . h " r
'  o . ' - 1 "  ' o . . !  r  ! ú  L  i r .  - J  r h .  L n D c p o n  o  c "  J " , .
' ' . o .  g l . ù r c , 1  / p o . . d .  _ p  ^ J  ' . r . , "  o l J . s o  o h .  r p r g ,  o l

1 ' -  "  ,  ! -  .  ,  "  . . Ò  "  , . . . , m 0  o  v q o l  i i  ' s d  .  ' l ' r o ' b ' ' . ' \ i J
qLarl sqnt, whi.L ú Dcrcly Àc $6rn*ion ofi ùínì sofr $orc, rìrî (a esily
ú. s-.d, 4... h-d r"* lL"i 6 orJy b. cú rirh dilicqlrr: ud fdúrtl, srrad
púrcr-'. Ir r!ús lìiglìly prcbiùì.. howvù, tfir î a vcr qrly JaÈ ùeopt vùc
n.ò to gl.a pot.!y, rhich {ould Lrvc rd. n no! ollydeoctivc blt aì!Ò nn
pùurÀblc b liquids, 3 yqr JdiriLle propdo., hur aDr $ch {tdpB iut ìuvc
odcd in frilúrt, sirft .he ooly glr. !!om Ìr an a}óÌff one, whnh vin noi
rdh.. .o o.dinrr dar v{q rhc lcad gle^ thr rviìl rdhse not hariîs bd ,lie

Thc v{ior kfldr oa gLad rnc cnuEù*cd }ill Do! b. Jesrib.d iiì ordq oI

Thc a!Ìicn sLzcd hiÈrid ol  v khd kmNn iioÙ uci$t E9!. is seùÈ,
beJs ofìvì,i.h nr. rtr plcrtlful i! tLc Bad;ú .iydiaìion. !ruÍo!, vÀo fouJ
,&m, $egsts rhr rhcr tu hr lr lìxv! bRì D'rde 1o..l1v'." Thi", .fÒ'ne, ii.y
6c 50, 6ur n ihorld no! Lc folgotÒì rh1t 5tînc n louJ in [gypt, dld thî 'hG ir
r d+onr i. Crcb.l Frnr lc$ rhan roo nil* fron Bid:d, slighrlr' b rtu $urhst
bcft<n rhc Nilc oa rhc RqÌ s.r. ^

g L $ & t b p d ' ò c ' u ( d q e L ù . ú g 6 l d u t ú
0 { r,tt br tu! Fbis.d h /tr', ,€ Gqó).



nslan, vrùc dr,. n cyidcrc of if.iùr rvùLiug, oìLl x drd in wadi c( tù,
oppo,n. Gì,lan Lìod, Nntì qfÌó !o!5 ù dìr Rqt ss @a*

sdrn n I rr!!c foln oaal., frd loÈnf of hvdnì ngBnuì siti!ìtui n
.  . t 5

rlNash ocrlorrllf $olèLL.k.

l .  ,  ,  . h t  " ,
.  ì  - . o f  , , 1  . J r  ,  r  . ,

6 sofhss ard th. (oN!,1ù cf vnìr uLi.h
ir si bc cÌr, but 3r5o tùrcc r n înc-snD.d. tr pslsr5 a n )ù Llntif rhî

: . . ' -  " !
o  l  - ó  o  d  r d r r ' !

atr$ r tÒ 6Eoùc lnrd d,Òu{h ro rprh qls.
soú Dùúrios objcdi ofshzùÌ $ririrc L1!c beD d rL *qÌ 6r llc.k,! vho ùs

"lio i.dicd tu grxzc ofBad{i- o,d F.tr^ri. h-d,'H.;c ! "..}, -.1
diFnora hdws! ù\c d!r, rlìu tadujar s1@ li.i'rg ùrdtrr, .,,. r,(!,òo!
.lnprrcrl vneùs. r<k s5pr6 i rùt \dàrìon jn rchDiqu., bÌr r !<ù plob3Ll.
thr .ù diftictre r Jrc !.irhq b rhc [soÈ ùf,norc aton,na D dì! rr oùú!5
o! to a chù,gc ìn nr rD|Ùrnft r *hnt rhc gLz! {r nìrtrd o! si,aord.!

clecd fqtn..orriNcd ijì o{ url rlìq AE6 {j,r Lú Èhzùt 5qÉ6! ofrhjr
DÌùrl!rcfil lb!ù,gù ( 5,\ rhc uNdùn aolgcr Òtutrùrqnicrr QùNkr LrÒr.

' ,  ,  J  , . . , .
. l ' . ' - .

or ddinu.. tr.! n n cnlr 'pù(Lii o! sLzd pdb!''. îÌ$ nyo ùn1 otrr

"  , . . . . . . , d  i o  r " t . . .  r o , , i  "  . ù  , .
d!r, iapca Nhitc vdÀrath Lîdùr!,t 6\ L iq Th! 3l.rnu\.,..,,,. s,_."!r rùn \s('. i,esrd hv rù6n.. ^ 6. *o;,i"- n ,,",1d -.r*Ì" ;r-"d'  .  ,  |  " o  ' J ì "  i r .' 6 .  

. , - . r , o l
vnrisrrld obj.d îfùrlì' $ Ìo lel1 a gta.d oli.ù .gldj.i

r ai n nù !*oniv.ì' .,,frÒFd fo! Daking r Ndr !ari..! of o6jeù, ndably
! 1pi.<\ u.lì i! anNldl bads. rùrÈl eel irl+ foljc\clbry, sÍNls úd
pnnni ùl\ 5hnyùinqùis, Lovts, altna ùd odr \*!!t!. od rils and orhù
n<rLk rcs of $[n<núrl i 'Lllr. cut quuris oa aii.n i!s!!ù!: \i i!
roú on thc nrc lfnLc Middlc (DcdoD Eù,-pljd lotor\ î (ou! i rh rrltu

! w  r ú o !  / ! ! f  r e r r i .  r r ú , r \ ( r r : )  |  ' t. rh. Mi difFsLrrri\niiJiioe



19ì'' l

2 ! !

n ru Jcllibd 5,\ Àciocl,$d lun{os 5P..inù ofJclìr(rrl i 'Jù lrlc
. ; ,  I  r  " v . ,  r " l

!l$Lh{(.. {:ia púnuln i,rù.r nc tbc lyfr tN*r 6iùft ùtd úh n$c oa
fùdetr pnuls i,, .djcl, nill} aloù McdDd HslN od Qúi,, {rL dr $*ao
oflun, ars aroù Qx r ,.! \Ldr r'ntì i tNsr reJ fcprc fourd 6I p.rnc,! o. dr
hrsèr hio< ob.,cds rfr dn.o\o.d TL. lnrqd rigd in dì! D irs of trcn<
hiy. h(r !ìúùLh!Ì 5y yo! ìn'irsro and tctDs,l

r.icD< D3r h! daf,n.d iúo oÌJLrfr fi i$.( ud a nuù6qofÌrnor, nt or
\L ,Dr,rrcv 6cJnoErd

r}IPdl Egrprn' tuon. .orn6 ùfr boJr uarq florc) @rcd {rh a v,r.où,
itiitn( staz!, oìd atrgs iu dî. aour p(dyDNn . Dù u .o $ tft ! rtìc fourr(fttr

Th\ i ,\8,\! gnù,ir, q. NillyrriLlcrnd ofr! vùr &r6lc, rloqìr smdùrs
lì , rnJ sùaÌly vùr incl,\ dividcd, hù o(dionirv .or4ìihriv!.ty !ons. rr !r
ifrLlo.trl\ lrlìnf, .! fhdùll,! r,hnc, in colou!, Lut 5oDdDE rird Lroìrì, g.c)

iÈLdv 6luc ù srccD.u
Mrnr h!ndù:, lnd prcbablr rlDund!. oa spciiÒn of odúfy |!ic&! halc
.  , . .  r ' ,  1 r p . p . " . . J o  " ) " , " . i , , r " . " .

alt,rtrctrghrhc.otou!oaibcbod'Di.nir of x tù,lrr 5cr<qicd.Thu5,foft,!-onc
s$rorob Gqn ihc FFr ud seond D,ursrij. trov dr crro Mdùú\ \.Ath
{c impofutr hNrR rh.v lìJÒrÈ rù tr Òùpurircl} arl,! pcdod iD rh. Ln6t,
of ihc !ur!h| nc $ follov5:

,  s4/, i i \  ( ,qc). r  F

cr u nòkò{, tuúún L',ndr I rr., N, | ', i.6l

x x x ( r q o l .  ! [  r ! ! ]  w .  c  r L ) - . i - r r E  p  , r r .
r ' \ { f P . r ò  J .  a ù i Ì r  \ : + i L



Àiúr! hr. r Ydi \ùntc.oc.
Thc Lodr oriril, '!hnh{ No!en5c

to loùsnr oashnP, Ìgúr gnD Òr tlwú,
n rc! {Lor cirìnrcJ ùne{oPr! -v

vìrLÒùr or riiLlc :dù;r r ot ùdr



of EEurrùc' : r 5ioi1{ ureu]J5, il\o oi NeB ( ù gdon drÈ, rveru fourJ r Tdl
d Yahdi) cL.: AÌ NNlBrn h\nd(dr yoc loud fo! uul<nìg 5@rbs aor rh. crt.L
ddi:, sudr ùouì,li Liv. bcd roud Drì,v odn pl..r Mcnphii rlìcLs,
Gu!o6, d.'�1 'ù/nrirs ol rhsc EoulÀ, rùne syr ' 'Thcy soDùnú .onhi4 rLc
rDrirr oaÌìr riti.cdd p*ic vdì \'tr.L rLc,! rqc choLcd {hú rhcy }rrc dm{r
n$).' ùor oarhc Do'Jds mtured 6 rr! for sùJl oLjÈm, onaE@r, pc ur od
ruhi 6ur thoc & al5o lalgù o4r ao! nusaLri ud ùh{ fgùs. An the noutJr
rotrrd LN. Lùrì op.n, dft n ùy n rÒr oD! ldc tLc {@nr) of rhc oLjc{ où.

ghlv ùould<l iù.o fom úd N"o! ulj !t ,ò
gúlqt rfl a poinr b six Jdrt , and Je rhn talgc objcds rvùc rud! i! rdrons,
rLi.lì n.rjorkd be.rlìd vnh sorù. ofdìc '!tu perc bcfoE slzEs. Havs sr:
of thc faioa alon Qern rìrî Thc lhnEs rn,l , ì .lìe h€.i rilè rvùè 'nd ddlJ 6r
hrnd, nd !òr i! noutds. rn rhc 6c oftLc its rtrc frclt od 6{t $!66w-crvipùl
fln Núh I ùorv.l oL nN'ì nor rùd .]t riJù tn'rJ \ r i! cdsc bol. t<h oa
rhc rîuc sÀ 6qi1t up iD $ru,l Da$s oa ttc Lody Drdù1 où i cor ofuùodu
ioJr. . A.qài! prùpdlrion ÒfdÈEq,lJshe\cr Dùlox c6ùDd nre$ rhc cdgc

rhEk (ofPo !ù. \rr lrNùJ Ttr iodd rv6
rhcD nuld {irh rL! llari! po\dscd qurà pÀr a6ovc Àc 1c!d oa rh. ! ic. Àf€r
ririI\q. r]l v;c En rsnoy.J, l.rvn€ a holc ù ihc dbj-r |IÒlr qrc lidc ro rhc oLld
rrúr (ool,t Lc scd aor nnpc6iotr oE sch viq D o! v{v cofod.d, sr tound 6r
H?nua { Qanrn ud r ìn úc cailo Mscu!r.? l hc lcrsrh n 3 ! cord&fs od rh.
dindù ns corod.d rtc vr1ù frùrn one b nvo n:llihdd Tlìc úaDrcl fo!
rh. vnc {c appnod' \'hf rùric àn 'dud! r rhs lide ao! the où.Éor of ìtìc
$!pl$ @unf.3 Tlrc DdlúJ of Eiking rb! Eould\ fo! Àicrc objcds 6À bsn

Frìcn< oLJ<r, ho{c!s, \<( !d 3l{1r! Douldcd, ana vù rÈiìiìs. rlo hr
Jòù1hcd ù rcllúiqúc of nìlkn€ 6nr ydrls ir soE! dcàil, .o!.lud6 thî
rÌrÌiorghsoDesù. Douldcd. odrn ydc rurrdo! r ù1..ì l ike l)orùy, rkÌ orlto
buiL up oùct,! br fiud.ro Rdes, roo, r*6 thr rhc rhi! 6ost5, oa pre6Àb1r rhe
rhi.Ls ho\'l!, Ìhc lúgdliis .nJ sonìe orherj.$ lionì dìc Middlc ]::lgdoE l$"rian
colory n ({Dr io ù suJ,! hàd bccn tuocd on rlc ùlel: dnr Do* ofdr ,ìrìì.r
j6haabcruudconaco(i rL*Ifc* poolja65horcdr&sof sousinsrif Llct
hiJ hccn folrL $lnÌ d dtrs our xrilc *rll nìon.; òr rhc rpps ft 6ai of tiÌG
hid betr aorm.d Lr hed arA rhc cdss r;runca girh r bircr rhî tguB rid
nnuld! Àad 6<! ruÀdlql hy hdJ úJ fhislìcd vnL a poi ortladc, ud rhî
idtrc ofdr oLi..r lìrd Lsi Dile itr i 'nodd.rrnrrlavouìd!Òrrre ro rLggdr
tlN holt ind 's6, spdlllv $ch 6 lhc li6ario! vÀa of rspù' ro!n, lould o y

M. Hua,10! sù,. ;ri ( ier), F 4:, n ó:.
r Nrù.ùdf Lr .Ò6rh rfù, ol r! J.,! dr fd!a fd!,ry\ ú 4t te.
t r  n  I  P h c  { ' ,  , . , , /  P P  " 3  t

'No J ó4-r.

f F. si rii BBús. rir4q4;!., !F ù



LNc L(u ludc 6y pùrqy lr.lDJs ùd rct by 'noddiDs, thoush d( lpoùr îì11
lidr lut l[vc h{n Ììodd.d.

Thc glac, yhnL n Dd frcardtìy .oìoNd Lì!8, s!e!, o! sulill blú, btt
s oÙdÙo v1ol.i $lin., nlloN. o! ofd'o or EolccÒlofÍ,rn rhîn erncd atr
ìlkrlm' gli,x, $d lonit ofshai lluriùllr i. is deiÍnìly r $diaE{alciuD
ilEc o! a |oàtrn!! ù1.:úì nl ni. vrLoú Ànr lcal .oÙpÒú ? ohly two .om-
pldc úlrsd !f .lt qlia. .arr'hÀ 5urùioî dfriili rr siNr .o Dìkc it adin rhr
th. rloùco nE frco ùdiuy tucn ., Òù bc tsld 3

rÌoÙ rh! 4dr of rh| riyrs t n cvidor, lir, dH r o y ir t]l glsc cl65
hú n n of ,ùnllr coDpcniou b thc ucitrr glis. .x&Pt dù thc PloPortion ot
ì,Dc (eiduin orid4 n Lr\q ind Ììnr orsil,r highs r6u n úd nì ì|È rric,t
glsi ard korJ, dìr dì!.olotrr,like rhrof!ùrLofrltgLn,, is du! b a (oppq

r  o f p . h , J l ,  . ì . ú " o r o d . p ,  i o .
!p<i,ìú 'horv L\r rLc alk3li ouplolùL lor drn pnrielr sL:c rr phtr rlì6 rìd

A |rtrBl imlr'ii ofrhc 6hc gb"d Òn : prdp$n .hùr had mdc by sn Hùbùt

talks! fo! M!. Lloqlc n(k ,lìov.d rhr r cqni5rd csc*irllr ofsdLu'n iiìicat,
*irlì nìlrlr i rr. of(lcùur, .olourcJ xnh r .Òppft coopoNìd ! Itr rhn i!*enù,
itrc rhc rll3li{6 $dq rhc \ou.c oar trrst hNe b<! cjrhq !*ro! oi thc rlì6
GoÙ spdal plinr giùsn faÌ $ìt vrq.!

' l  s " .  |  .P.  '
" ,  i  q J q ,  " d  , . . r . , ,  r ' i  o  l . - i J - ì  o o ' d  ' l

" . " r  "  " " .  ' .  o . 1 , o  ^  p o n d  ' . ' l ' .
, .  ; "  '  . e -

proJuad !\pqiÙcaEùy by Nnoliu rì,1 s!îiri 3

cL:hg Liln! of?rol.m or uoru,ì drc vdc foútrd by rÌdc r McúPlìir !

Aaù rhc sìr:c lì&Ì bùì rfpl,cd b rlc 6od,\ Drqiaì, ùd berorc oì objcd &_
cnùÌ ù fiDil firúq. d(oErio! ró f4(ridy .dd.,l. p{riQl2iy i! dìe sr or
vdrn. nL5, od oih{ l{sq pic.d. DdisN vùc lriDrJ ia hltr.k rpor & s1u!,
o! ìrcird i!ù f ùL lil lcd fth glac of a JiFc(nr.oloù rìd $mdim61dlD
Lyú olbody mat.iil Tlc ùthodr ofJ!.oúion e'nploycd on rLc 6i.nc. oLj.d!
roud î (ù!u hlvc 6cco dodibd iù dehLl hr rùi'nq,ro {hilc th. eclìtrì,1ùc ofthc
rilc! frcú Qanii! ! M.diúr HtLu, rhilh :l$ hvoh.d t]l buildnìs uP Òf rtli.a

^  ! F r 4 À i  t u f  i ù d ' a h d t 4 . , / ! r , ù n , , ' . r . ! .

.rrl i  óùn! /r ù4lr, xxN r tro PP
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dirlrnr [ird5 rìd dîd rhu sui]lv fiìl iÒ rLc lot oa , n liiJa3l b LrnJt., tno.c
o  ; o . . .  6 . 0  n o o

o  "  . . . . .  h  o

']i.ìf Dyi^(Inor. no'' rsrna dsdÌd hj RúÌs, n n j.o ,r$qr ú tuùr.
of dr$upù,od&oD shilÀk{sm,, J$ inrh. strdrì, tDdDor;rbo,tìof rh

P  T  . , , t , t  , d , , o k .
D  o .  \  , o . . \ .  . "  . 1  "  , J  P . ,  n
of dìc î$clfrh D) orr! iioo Ltrhr: ,ìù! i! orc rp<L;tr of Àc 5@r dÌc tion Il
|  . o d i !

D  J  o  o f . .  . i . t n .  ,  v . , r . , o ! .

.  1  . J "  J P  - ,  
,  b " o

' ' ' ' | ' ' ' '
!  '  o  o f  \ , - , 6 '  - ' . . o ,

l\Ú-!jndì Dr!Àir dn.. ul t) r-" !i"-, of G;ù, r-"", irr. ù,r .f ".-v

Tt..rrnhyù, dro! irra!<5nr lvh dì ir tìò 64.r,n.Nút (rL r, tù{!s,
uD n?nrof rtìc d), ui.J u d,nlú$ trn 3bo(i o.r u!ì ro rLolr 2.r tìu.

" o sl "
r \  r . .  o f . . .  ,
bod,\ i s rh. Eish.u!ù DlîÀrr rilr n""ù.""J n,,r {t!i" ," " Àiùly uù rjf*t
bodyr on úc Qùtr rrìùiEon n va! \yhùc o! a 6re$ boJri otr úc T{.n!

ù l r  . . ,  o
. . . . , . o  . J o  . , d  t d  f  .

xrir! oì r grc,\ùody. d ú c\(ry i!"3î< r ì'1!!iì n has Lef diriQll, $nìicd
ùc !\d r(N lùs @si,cd .f eù)4 nDdr. Ìovd(!!Ì qù{ù, J\i)s rìolo înd]'

)oav i,Ltruc TL(.u tic lndc ddjì1dnr

d , . , . . o  . ' l . r  |  ,  . t " t ,' - "  
- ^  t i  "  : .  , , ,  ,
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g(ù gìrz vr requ(d. r .rdlorv lalq v6 ùcJ u!Ì{DqÀ i blud g rr.rì or&i .o

sirc n a s(o,nh rirr; fq a ble.l! glzc srlì uol.r d]ga, i drl g(' larq ró
orflÒyd. rllo($ioùih rùLnclayùvai ùcd urds p{t oDì} ofì J{hblrt

lighr! @laù,dn,s fo!n,'g ! liÈhcbìLr l)len

\vnlì $]ld ú .h. DdlFd oarppliDg rhc !p<ial' larq, r'hillì.oNrs oi rx
<cdnrgl,! i y srcand qù{à !o}dd, n r* foùDd Lv.\pdrì!ot rhî r good,
$lotrsly iJh{crr "hr hyù oa rìy ,Li.kbs dancd (ouìd bc rudc by ùirs e
nNtu( oarov fiDcquft po{dc. ud nr@n $lftiÒn, Jrriig dìd 6ri,g. oD
erounr of rhc pololiq of rlìc 5Ò!Ì) sùhùùr .hc N Ì!rc our not bc bo vtr.os

lodk,,irc o,,i,,s ù rLrrfior of sr{ h' ù qu{ù n b<oDs roo dri.L ro L.
llid oo cvoììrì oìd f@!6'1lr poucd o! r foID I ú,ifÒnÌ L,rd wdì r Brt $l.nc,
vhich Nlr! dricd ì!J nKì h(qù rroNìy dhùor

tsrr.t hitt \vú@ú B)
lllh faiùlc ù nor ydr.oÍnìÒnri' \!r L{ù1, ììov$î!, ao! i 'nrllrilcr ard

rùll f.es or oliy ! oa ftnd Drra5q drc îloE snlq@i lo. !!ull hàJr of ùny
drnIdc drcr (sir[, rishrh. zld N:!rh Drnsrd), rrìorgh j,ì soDÌ itrhNs ih!
gtú|H, po$L6lyorgoillysrcùì.ll hr.hoscdbLl&k;ao!6!a,15 of lhcMmiL
(ùgdoN od sro,d rnrlxdnr pùbd E5púi\clv;i for .qiM edsds aoù n
Karu 1MìddLc I(ingdqD);5 ror irley f!Òù nl Àrùnú (EisLÈúrh DrrÀq) od
a!ft Nùtrr.trh ro rNùrirL Dymrt rìd nr pLqus a@!r rhc paL@ or Rrn$
u î Mcdind HrLq ErîDridh DyD69) ID dìc rrcifths .iir)ird (o!hù drD rhc
6qJ!, NL& ìc !ì.c vr ìrl!i.) 1lù .ú rvr .ahù drl gq o! d{k blovtr, rnd
.oNrbd of dr stril p.vdù.d qunr, colou(d 6y ùans of oridc of ro', dìorsìì
rhc(oru5pd'nc!5\'scplohrbl,"src,\$ iÒr..hrrùrftubibhd rh.oridc
ùftrù !r {Ì,ld irrmofrlf, J. drcrorc, thr dr Drùnì n 3 dciinitc vnie,t

xa r,r*" w-n* òt
vdr o.ùnùo,Lllr nd tuùì.c n Nr.!-\' orùNr atcn< halirg 1(dsìu! orr

shir., or rìDN slìrc, Lodv, ao! itrrdrc $o slll oblors rilo oll $ùrl riùs
of rilo of:Itnd Drn6rv iro Éoù s|qgn, ro\ tìr cúo Murùn." oìd h!
rfúiù.r, L..lì oan,ÈLc. ì DÍa5i,v !11r, Foù Eì AD!E! ù$ìì). holrv{,
cd aaicoc n I dditrirc r{n,Í, rhc 6od,\ !Èr!iJ 6cirs !cÀ rD(Ì rglir$rrttnd
(J! $urDrs lìivng !sì ln'Lcolom.

(d 6ùk anA nrcon hllotr$ rù Ar,lìùúer
ed n ruoÙ, ifclq, fqud i,ì ù RiDdimc r Lu !i)ù.'" s,r. iLn ras

r cino Msaù, rq I @rr { u, c;.
. roúr h M. cùf .,údoi ihù !d J pùhÌùù). úd !Èdid br ù! Ìrù! Ic qd!!\

i È d b ! r  c  D ! ù , ù c  n n r ù ! , ( ù , d r l r 4 J  f ,

i N6 J orri orr a. @rr !, rrr. ., oft, qr!
!1, !iùr,i.r/L !r c1rtu rì*,ùr,



rvnrqr lu'cvq. ù.h ùotu ).1ra
ile,l,y DorDGd s il! ! cGulc io !ùJ{ (Ì rl$,l$ olù! TL;J Drr.f.
foo s{gni.,r fo" !ì ltroÈ,d,f oiLl \ù,ls ù4ft rloìdrî.lxdnc pùioa
fou 6,- rnoLùr. ùl x !4r Llec uaDr qf(J fajluc ÉoD r! Iisl,rcqrh,
\da{ùlì !ìd lÍorErlìDllnùo rù1,!.ù"cl\ Fúi, .lì. Iisì,nùrh Dvmù rd
fÀio!( o<ùt o L{1, D!.|h. pùnh,s. I iù!, '(h ir.lL<'po,Àft ùJ
ùhr L|i )g !îrv.qnùùr irqn !1A,nn4 Àr(l l iÙih tuÀlu pd\ÌiÍj LrirE
bo GùrJ ia rhc ù,nb ofTú! rDùì:6.ù.lì. N ùr!ùtr r)vN( t.!Fr oa
Rroo n) x,l r,lrtr fh D.!ùq (rcisD of rùr5 !ì)!d hiola ioùodîlr
,lq,n:ir r. Ltrùu; durirg ù Nin((dl, ul T\"oújdh rrfùrtiù rdl |1 ù{. lur
u.J G! bùÀ rn(l rl!, fo! iolù i 1l,r RùDs,ii palc,ì r Qftr, od,luotrg dr
T\,ùrirlì DrNrv id ainr! NLr\ rvs onplqcd i,r pLgus D d,! pnflf ùa

sp!!i,ìr!! olrll oarlr r6orr ùndÌJ nLlùa D
rh! cla Msqù lì0. L,rr r\rfiù

hNcr ocNrLrbncqrsrNL glr'f. LtrLo ì 6rdr, ùrùuritr nraoudÀrr
ldìoùsl,1lìf ni|r..rr]I.o( 01ù o1d brcrl n Ed or rdJnh, n'tllùriorr
ùDlr a|Ùn.il borg dr 1Ppuorlr Ìo r !ùa( !\m{q
pGú o,l ual{naù tu !J rlìr..lo( n L,o,r,, ùrtr! pù'bìrh i- *. n,

vnh I..gnd ù r]! loDporNo !Irlt l,nir ùronl. rdrif ry!: t '
ù( . i.(oJr i 1d \vnL ho
rs,ù'oasN.ùorìrrvc b{o ruh . 3ll of rlu!j, (D!i.iÒa, !úr fùr, Ed,
g!r$porJù \l !fordr.tc]{.{ù,.ì.lìr r..olùtrùlLrD.uof(,1oldl
onrer ur a!ù0 ,..ùÈ.ro,.í,P{
d.gr. of óùùrr anJ !\nn!!(l 6dh nnooq' ll, rLJ.ltfnil|id. Ly5ilc,
n n pnd;tnl,. !1!rrio rlrr rl! rd LoJv ùilrnLoadT ftitr!! E not i nrùiLlcJ
rùl rn,rv ru!.r,,,,r (!h !h,sùìd s,E r Ed qefz por11o) L,r xr {rr,.1 iù
aK oaquFf,ioJrJ o!lF, ù dlu foor!ar.oùrù.

Iti Àio&! ù , ùLf Jú, . foù Llt ,.,1 glr.d poltq\ of tìrc A|!b p{ioJ.

tan,r ùt], Htt Br\, \ c,, i B,,tt \t ,Í 

 

D)
ftn onn. ol r !o!. of sru( hr {ùrù so,!i ' l lì INJù

nLqLr i, !ùù D$.ff hfi, !,41b1r ú !rùì Nd nrÌry\ !oî(J.uilì r
aún, î ùl fpftr gLa oa ftc !ur! loloù a dr !!(, u sl, ! ! i l lr or i l sì,,ú
5lùic ÀriEt !sh drt!lou!qlrLte
otrtu qry! r,N "r x.,r,. trJrr |o,f

1!r ! f^q nid I wl, !-.ù!. ' l ir ifrú l,rlÌì(,1)r n,nr poún,iou nrq,!r
lllr [ù. ì g a(r !..ú dr aùar. oì rlula h3\. Jnnii,i:hlJ f(,g!o!ivd. knvrdi
16. (!ù!, r' lua! ih{c ù !o {!lì sliini{ of ù,r, " lìirl, \ Èùùnlv N,iùur



dtrNshour. thousL oer orily ttn( & ri!r, pdillÈ oa &rko<otoúcJ 6trc or
( . s t (  z .  r o , { t  t , . . - . . ,  î

ìsrildy, ÌlìGfoq r6ar r rifle rndy FrviùùÌ
gì8 , or J pùvJsld ,n\tuE of thc gte. Drùùll, Ì!s Jdihsrc\ Dixcd rh
rhc i:luuù, D ordd ro rìlkc ìc fscJ !6jcd Àsdù FrNlìú,ì:ld a !iD1l{ $s

. ú.giltry ol oldiur ÀicD< glazc ù3 Did
ynh nE qrÚ of rlìr hoJlr ,\lihouÈh oìy adDixùl qlú. \roul!Ì ,l$ &r À r bitrdc!
1r .ùr,ld o!1,! fùrùù D rh , .{rity iiq dtr 6!irs, ud ir rlr car ortror  ortdcd
oLject .ln sùel rdhsilc rvould r,11hr FìlnùÌ ú onÌcr ro oa6lc ù mrtrixl ro
bc 5hap.d rìLl eì,.d. Ànorhq pqsihilv n r|r sp(iìù ùf tudú!, &.idcnrell,!
drmgd Jùing D*jtrg, or rnfdtd ton! drLs oss, !u]' trN. L<r gbuÌ
uF, bo.tv rùd gllf rosdhs, b !ul< 1 Dsv body ùlùirt n vrìut oaÀnra ir

mlh DEórr, Lú or ri.c ofirìliyof rhr
srprcnLly n rhi5 !Èr.i i kDoùD Íùù dn T|);d Dyi-rr, Lali,rs L&D aounJ I
sxlq3&! h daúiotr to rlìc c$!rì!ario! ol l l{ge Du ìlift ofsp(nnú5 rirh a ls,
N!Ìrc cMmplc5 6Nc br! ... 'DirJ nisù$lopicJ\.r

cùst Fqtrút \f,vkú È))
À aùdÙ i.p D ùc cvolqrìoo oa tuor. €rliùÌ n rlìc prÒJadio! of1 uurlil

\hich, 3lùough ùrìiasd] nqrcd frcE rhc vùnùt oa ari.!ft júr .onliJled
f " ,  s r  r , J  ,  . o r .

'  , d ,  1 0 r  o  . r o r . h .  " .  J
,  t . \  o , "  , " . , , . .

E  , u .  , r \ r . .  P  a _  I
. .  . , . h l - p J " p p - È ,  4  j .  -  a ò r " . i  i J \

nn hr n goQlll lurt, dDùgh o..rsiorlt, gto$v, @d ftqùTdI "--!" q !{
rcd rer of l,Èlìr l,oNr shiD. Thc LsdEs oa ,lì! arLric s r5où 7 on drc Moln
!nc.6 rhl Dîù,3r r'r oftd lìù, !ìlÌd po(daiu. rhqgh!uro! ' iÌr.dj, pojnù

r '&ùi siliqos \a( . [iL! vsior D, ft n
sou:lrv îùirnùd er ù TNorriinh D,ur6ir. fo..\rìrh Lv r.trq rho fF
dr 'h dr xxvÌrÈ dlrra5i), .Lh i! i lìùúiftt Àlrd rorsvnc, 3p|i,r, !,r ,uior
br uri!trg rorr gli:c \nh thc !ody. ù,otrgh iù nisu n rogdtìù 4b a $lid Da$
dtro,shoù ' ! cooflr, lìù{.!s, h6 publkh.d i Ìauùr driq aroÌ L|Ì Tvctrr],-
{ofd Dru$ 4d 5h4kbri r ùdu ùLl(r ofthc TvcDr,\-tiarh DrDsd fl
aL! rDùu ' utr!Ìorbrcdlr, úocaorq gtsr iri. n rs dùdopld 6!to.c rhc sanc

. crj D cer+ Ji,f .Érntr,, i (r!6).f.rlp

rtr F !r-" " r-rd{ $(i;u

ù. !úù!,/,@ r4d nr , aú. Lx ntc), P. elt! ù  M  Ì  f q i q . r i n . d , , . , ú .
!l D .oQ!!./ i iúi cr! sriùJ (1/4).m.r-r..



pùjod, ùd i$ rrvorion tr pohahÌv ro 6c aftlLued .o ù. ìifl. of rhc TscDi-
,  . - . ; . o  . . , . r . , h r  d . , ,  h u ,  q t . .  o r

spdùd (pd of a 5@ll baclcl of rvhf :prcn ìo ù. !5 rurri3], of ahjrd
Drlnq datc, rvr aohJ í thl rrp p)atrnd r saqqúi is rnhor rp{*c
gla:c, ÌroEogú@s rhousLoù. oa l rlghrSrr b]ac .oloù!, fa;tr hnd iùd nor
c -  . .  I  -  ,  I  d o o o  .  l - .  o ,  r i .  i . . t  - o  ó "  " , .

. . o r  1 . ,  ,  ^ "  : . ,  f "
Romn pcnods u dsqìbcd bt (:ooq ?

As oar ri. rÒr by .o!nFù!q! of rLc aftlrìs .o11cf.d iD rhe ̂ rrnJi\,! rhc
coÙlosnion or glrsy aii.lc f dr soDcìvtìù. 6ùÌrrn t[î ot t!ú( od gLrs.
TLc FoFofion of li@ ?Gúr n llr dr$ r]ùr D onlDÍ] ar.n- or vdut D,
tú appr.nblr ìúgù dlu dH ú 916!, r'LiL rL. pocnrasc ofrlkii.s ú grxr!

ì ir gts orlJc of òP!q, vLi(h n PEmt D
moy sl(ilrcn! Òf st6! ud gLr, i J$ aould nr el$y a3Ètre ùJ in vinur D,
6ú ú nor beo noEd ir dr bo,ly,n.ÌqiJ Òfoldi,sr Iài.!a.

A nùn6q of 5pc.:ru!5 oarhn &r.il Lwc ù<r.r!ìirJ. un.rq rh! qo-
{opc ir jr sÈùb lìc vdy gluuÌu uJ ro.o!5nrof}ú, fo! u!î or r u<Kr E!',
!u,! 6c elleJ urr!e!.e( glis. .Lr. ir glss t, whnl ìLsc i5 roo $aìl a ploportion or
:ìtxti to .om6i!c rvirh 3lt rtc qu{r, 50 rhf on nrrg nÈ,. hr ù-D in.dnptdc
lìÌiion. virh .h. rsL,ìr rlì1r r .dnsmqahlc plopùrion of rhc qur g..,o c-.r ,

rft. dùs E*(nal r csàìDlr !d fÀìcra, lrd n cqully c!i.i,ny 1 ki,,d of ghs,
rhough lor rcD, gìÀs. .o Òìl r 'sh,y nicnÒ or 'infùtrd 

sÌaa' rcù b dc-
sdLc ns latuc ùd coapùirìon Lfrr! rhoì o] ùhù Eùc ùÌ ha bùì {ggdr(d.

E\pd,r.n6 ù rfiùJ\ù rLc Dîqial lsc nadc i! thc Bloourl Mùeur Ly
Mr. Anrhonv Giiùb3lvo, rh roùìd ùi. n hrd èúi'r nrbi 3dvuhsÒ ov{
gìrs, p{ricúÌÌy ia rhc lrouÀdùc offulptucs vhqca, Douldcd grN ftr ontr
bc (roucìl.l .fú ta'lg, dr Lídì of gÌNr tucDc lùs iÒEdhins ol thc pl6ttii),
of cÌar ad an bc rclFvcd Èom rh. lrould ,ìd fiD.lr Norkùl ovù bl|o( hci,s
rhrtJ i! illc [i]n, !ù rdorcLirs Jr! lì!i!s 6cirg rcc$ar,v.5

riiiw tfúnt F)
Igyprim aitue .o!5n6, r rlr€rdy slìosî, ofr pow,lfted qùÍÈ hr. .oîcd wnL

u 3tL2tirc sÌaa, ud rhi5 @Drinuca ro b. mL]3 erhiiìIy $ ]t as rùe fo{ireftL
or ifÈùrh cùrúrv ^.D. Àr 4 la6 p{ìod, rhc cvd drc of rvÀicL n nor

a,ry k.ond D_vìÀty, i Dsv elar;,a htu
núrtd, llììllL.Òlbitun i lqd coapoura oa rvhi.h ró {asio&llr. alprÈd ,o l
powddcd qu{e bN. od aor r .orú,1ú:tL pùioJ rh. No JilI.nr gLa rsc
ùcd co!!uEod', horL o! 2 poyac(d ,lelrz hse, dr otdù JlrlìDc gtu e, hù{.rù
bed€ 6y lu rlt .on!rcrr df rhc No. Ar a larq dar rhc ilÌdilc slae {s ilo
o<óioniìì' oìpìoÌcd or i lcry silnsns porùy bN, d* n b s.)' or a bsc of

rJ D.c@.q,Jiin cI4 srrii, . c96o), s!.f J D .tuo.r,J.ù, cL$ srrr', (rr!)
.J D .oúe,Jcù, c6$s"i!,(rúo) ù
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ùrdd n -"II pdr-v ; aiie;a, - rhc 6c Eay bù, sfdillt ror lrlari. srd,
'  , ,  d  " q  l  ^ . , . 0 j . a ^ d  '  \ . J  o ' $ - . . o  l . p
,  "  o : ,  ' o , . : . -  q . . o r '  ' d .  o  , - ' - l  r o Ù o ' ' "

nta b xxlsì Dym"i.s indsìvc
xxllnJ .o xxxrlì qn.Ìid ncLLutrs
rrolclln ud Rorm È.iodr
Drc uolturî, Lrt bcfoc AGh p.nod

G) oE vs i mD!ììqdcd 6nJ aúulct (ctrc Mùom No J rn, orlxnld
DyBrv JaÈ: lDrlq \'r r $.l1shtuft of PbI sèkeÈoiln (cailo Muhm
N o .  |  { ,  d ,  - p .  o .  v \ r  o o x x v . b D } L . - , r ù d " . . . . r 1 ' \ ' d
' r - . " ,  \ 4  .  \ " 1 r r ò  Ò  1 r . . '  o  o d  r o  ' . s '  '  " n J  o ú

(r) ouc 16 ntud by M! o. cu.Eùl
ri)dEry'ijr, No'8ót). thcpiopodior
odtr$ ù. ùìkno(n; all wcrt gco

I ' l : '

ro dr rrd lni B.c. (F. v. von Bisns
oalcld s{ mill. Th. cxet dr6 of thr

t r r r h c l | l r  s i  È r . i ' !  q l o a r - i l d b \ r c  |  o n c c ^

d , . e v  - .  d A , " b l ; . u -  r l . o r - s o o l e o  s '  o d J  , r r l a  P " _ .
G) orc qdì cft. tD: orc 4rh.d
l n  r w o  Ì , r h , r n \  d s .  ! , . :  o n .  r
il'" rhnft" ,b*nnùN -ri.l".d rLG ùùeaoE, \rcE frnna, vrriút È, ihc
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to(trll l iyRnuùirrhMnÌJIcxDldoDrs,prixrsúduuorf l(ùDrDd!sLJ !
ThN.LnnJqall5 qu{D.,l,(r IIEE c\olRl drù iù rtìuLLrnúùi !!sqr,

ì I o
, . . . t

. L  i L  1  o  o  , , ^ ,

' t ; \ " , ,  t ,  .  t r  | . t  I
.ollùoftlÌ ùli:c qfrhipùrùv s rnrild{l scDsnlr b a$où nlur toucd b!

I  o  .  N  , .  , o  r r  - o
1 "  '  ì  ' - ,  l r  " '

'

;ù\ !Jù.. /ù ir r,tud dú d sr , \\wr
! Ar.!!!L!r,Jiúit.1,irrEJ.tuk, xaei\



50 rLr tu glúe 5hall lìrt irs tuU coÌoor .lld, or to rv. r !frt! hdiotr b n\c
glm D {È.h Lhú c& tìr nip i, f.q 'ili.cou\' h |rt. lrd scnrilv in lrsc P{t
ìi..1ì-"i"" "rrh" 'Ìip n -n"i"* ,o rh* otiìr lP<irl l i lù iPPlic,l h r.i N A

"'".1,." .f r!.n"-";f el:,xi p"tÌq or ù ÀEb púiod xE csniNd 'o! 5liP,

Ì l l f! l islÈblqtìfotùt

j

1* "11:

whqcvd n 'nav halc Ler iìlmtd, ùrc .!r hc hrc douhr th ght va! 16r

, "  |  -  d
i " d , .  ,  r l .
r o  L r . q o  / ! o  '  ; h  i  " "  '  n  J ' l
--* ,h. il;" '*: Fd*"d "-nÌ.,ÍaII or quno PúLI.S hv Do!! or dt
,lkJ, f-- ilì" aì,. .i " '"Òo,l fi-, rni tiìr rhir glar ùr coPìcd inúLiornlv
Aro l. sq
.  , . ,  \ ' ' ;  ; p  r ' , " ^ o "  o r l o l " l
,rkili.;d li"'" "',r,i[" '-iil b. iD r|t.orps o( sr.h l colqùcJ s]is or r sL$
D! Gùrì it.D to riù F!1b1. floo! Òfùc alE&q rould rh!! b. rhc rrtins FÒi'i

"'iiii;", 
"". ,,,",,', ..",.- ,,,,.",, !urù. lhnh i5 r.f. ù rhc fod orrha whcn

L c ,  o  -  1  1 0 '  d
a  . f h . r P o . r  r o q i . .  "

g!s!6 scnqil i li.iiì s ri.hù nì tún coDtirltnt 16o dìc nhs of r(s ì d hÙhcs ln
' ' I  I ' l  I

J ,  " - , ; e  " i  r c  '  o d  I  " '
rh. ,rLìi. .rl"r'.;*;;, - *dnù snDDrq n 'cvq Pùrq but n Jwli

.-.nùL*úh p"ùsirÌì.. -dn dnùidc r rnPhrc ! .rlcilE G'hoNq

Ìos.h( rvnh r;rn PmPoftìoí of PhGPLfd, 'iliod, n!ÈD6iuÙ qòomt, ud

: n r ù " c n

1 , ' ' "



ou cnh ol a fùrlìù oa Lu$ df q,!s' rLilú, rti![ ]\o. rho, irùrgty ììurd
f!! iL!ù ao hour ù a , r d(ric iNl fuùa givi,E : noDurel rDìplnnr! of
ni,r ,.mo. c.ldr:. F) ùd iD $,n..sù dìc F6btc5 r,{. hùcd ! rclond and
.yoÌ a dud rin. rqii, fù r6qf Àr hou! 4.1ì . r qùnà snd \f Jro.dvqc(l
\ nl, d,c i!h6 ud roDsl,\ hr.,l ù r5oÌ Àr Loù! vtrtì otu tor of xh$ dr,.
rrs tror ,Í g.vc \lftc\s, .irhù otr ù. $h6ls o! o, rh. ,fd, L(Ì vnl rhc

f r dnk gry dú u rlìupr6blc5 brr no,r ùtr
L l Ù ! ù , r ] r J u l d o u h l i i Ì s d ù . ù l , ú a l o o f a n D r r , o D r h f  . s t ì t ù v i t r s 6 < q u l
ùrìrkd D rlc n&J illtn, Àtrtoúgh nù1ìv{nno!! io thc (alt ryn ùLruld
lrdr phDr 6Lc iiùn o\o dirrrù !oGs, atrd rhù!.roi. nrlu nistÎ vrnrior
rLsh' llt qp.lrd \\nh o,1Ir a,rù, ù r.ua ù i|!t] rhÎ o,y vsr --^.. s--
.o,,rd h! o&u.ì iù ú orD,Er, atrdfitluDc (,,tit!.tr ùr n.ould h oLltrrcJ

nm. dúq 4 Jqdr rr.l. .uriú l$, n|ili rh
l)1.ù rlr rrs tfÍ 6c éîu.d thn n(NdcnJc@!rirrùl'ùìtr,rnnc+d

 r grr. rirrùùr \rq, 

 

halc LeD dJ.<otùrld lrJ rcnìr(
hÈ 6frlìrTù ìsi,, rhrcaoc, À1swhjìhd

!\p(inohÌ). Rl n tu I ùù(hly L(asc nn$ dos ùo. crptli! ihc pùoú! q, u
rlx 6tu! lotquofrhcan,ùrer'.. rhdr r drc b r .oppù (oDroud.

TL. f.ori hl|ùrLsD ir c,tdl,! (ùfiidùii-, Í i j$nE úî df floor ofi
prjiùúivc opp. nnrl.rq nn].c rù elidùhlly co!ù.!ì \rd\ D! inrrrioNllr
(oupsd 01. !w, pcbr,tcs, aù lhd, rtìùc n nlirhù clidrrc for |ldtiLitirr,
&lir$,. drf.rù. ùppqsLs uu) L! LhÈIàr[ r$nd, or lhrrLtrÈco]ù{.Ll
sl6 urish ruì rloù f, n rr .b r lìfliuvc b 5c ,npùîbl., !i(. Ltr ùnù( ù of rftni
p.oun Go!, rlr èhs of rh. aun \oúl b! 9(nr iraJqrúÌc,I r provùl L) dr
.\rrinoùslnirnúùrh\L Al5oi a5 alQdvrrNr, J! slE loucJ vùJd ho.
b{o sporrhsLa oì,lDùi joirslìzr, !tr(xrtrccsL,-( slizr, $I...,",, -,".,,,,

hollr irùv n g, n,J !d \.PùrJ Ly

\ 1 . o  ,  l  '  o o l
' ( ] ' ' 5 h ò i j ' ' ' ' ' ' j

nf.c. i ari d L lN\!ì, rc arl icr ÈLa la' Do! x.qlqds! orc rhr Lc'
hr *Í ur noÙ rlrc ùf, Àc preh],D rù b. $tvd N r

rr. dùr ùÍ a5iìrndilabt. rìasir. ry
.lú nLr. ro L(.!fLd. !q,lJ tùrcL(upod(ld

Al Hoaf sv5 r|ldr rtuùr. ro ùris ì ri n uufoljbtc b lrort hv 1 tL,ù, r.i
Jor NJé! ù DinJ tE 6{tr prcpncd Ly i rofe .orrc of rhutirs lrd c\ptri
D. noq " Tl,. fra..f nù4. Lo\c\q, r1ùr (o\1d ha!. lrJ.o Llr.opliug ofan

ì. ruDrì,- r Janc r! fcîr L1E Lù,1,, h.dj
) 1tuÍ!r\s L$g 1!31ll d6nnnc. a, rrrr \rJr f,]rdcJ ro fqss: nnùtfri. or

ù]!rar pFpdn.. r,il rir,r L!. ! ticus pfnulÙl,r dcnùl!. À dri .oroù tìill !
l l iQrlrJr sioc r]l on,\ Eg'llnf ro"s 1ttrt lartd ha{ L(u !!rdc ub blLr



h!r;5v{cnúqrcLc,vhicLsr rrcsndcvdsiLerìdoat!Òf rPooî.obu!,ud
urnq i bllE o( of.oùu. Nhich ra rlso Fq !c otnlìv knou rìJ not

strrd ro (Fios. tlt o,ú :lrqnrir. \$ an {ri6d Lìrc ut{ial, dld lìcn( ut
Lr,- " -. "-,ì';"d -.id:"hlrv o' . ronc NNIJ, soons o! latr, hxv. b(! ndncJ

."d;rN,ì:'1L -dtm a-b.l"' ù rn,lùtioD of ntrrì a gluc vqc$tk.lL

. . '  "  , -  o ' / o  J  o  n , o "  o  l "  , ì i
, ; - " ,  : . . " "  d . , . / t  . n  l ' l ' . 1 '

' , , , , . "  . , J - , ; . -  p L '  "
mt L.vc 6€n hlt, ìtrd NqJJ hrt h<! a pdÍlì rid nd 1 sÒJr gLr4, drn Fu.c

of:JkiL núr Lc !ul!d o!.. rfs. rhc! rtu Jkr1, uNs hrve bcm cnhd drt ftom
" '  " ' l  ' .  ' o  . l l J  o  l ' " i

r . t . - .  d . ' d  " ' u '  , s ,  . ' l '
, ,  o , ^ r , J , . .  " ,  . r  o  .  g  o  d .  ' . . J ' ,

"  o h , '  n  P  P -  s o  n  "  r  o J n
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PilD6. c$d dd i nrccJ ell.J {rl1 r bt dt lúb5 thn rlq u. ao! fcucl rd
(h{ @Ic; rh! 6h6 }hi.[ crulhr rogdld rh.t rcll i! gtt ,]uanri.t tÒ .lt v.!È

mn: \'ho coualL núri)q rhc !'nc \itlì rhc idìd thr sc h!ùùght thcD iroDr
p-i, 6r ,h";i""; .aTi.i^-, ..kc rhqrof drn oEt lline gl$s ' Rry in róe3 '

ud!.loi D ,jÍ5sv Nri thc nnc
Nî-" n . "rúJ1v o<uEins coùD(nd of sodùlr ùibomt ud údftn

"  . ' ,  ' '  '  ' " ' '  " "  ^  '  ' o  ' ^ - . " . ' ' '  . d

. d '  '  ' !  l l  l i  o
l...nùi. *^"1t, ùtw.di N.,n"ì, Ànd rh. nehcna Prcvine ù rovq Egvpr'

aJ [l l(rb i,ì Ùpps Esypt. ihc 66r uJ dìnd of rhdc bdDs lnown sìdsorllca

\i-. lh. qn FÌ t&c i! Egvrt i ofBid{ni ùt o! ftrtn., 'hc lcxr ú drororo

" " . .  , - , . , . i . , r , " ; ; "  r  L : ' o  o
d .  o n  n , l '  / - r i . '  J U  '

h""" h-" .nlìù r.où Fclirl ùlirt 6Lè or ftoù Dfro!, the ProLlcE.ú b. !n_

-*.J do-' - l"l rlr ;r..; i" -lìich 3 Lluc Blia vas ro!ùcd t.ii.iÍÀuv r I

F""d -k" -Fi'; ,-d,i"g -.Ì -ppù soiri',g vùc i! th.ir u6aq, bú vlDì
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hluc qlú lr oLhDc,l clcry rnlc Ihc (&Ìiod ws rot D(ly 3lsilg of thc
iìk.n nú n\ coloucrior hy EcD Òf dr n.]fh,t, bur thc quùÈ rî rMk d Ùy
rhc aùrli a , rlìcd dù ql& m d,sollcd oF, rhc {íaÒ oftìt Fbbìcs !E {òud
io h" ùrch .oqì,o.d .id-"-rl', rh. allli hiyinÈ Dr rcdv cotn6ucd Nin !où.
oa rhc ,lùsù, GErirs póbsndì oi $dun silnrc &@!di!s ó tìÈ nt& of rhc
aIJi sql Thn hr Lctr troiúe,l hy rdlic, {ho $rri I Tll| ltr,iotr ofrhc sìazc on
dr sor. prt dneFo rhc !u.Àei dJ cvÒ, .fù th. glac ha 6(D ldt, ib e.tut
cD Lc îo Ly rLc $!A.r lìenìg the ]|l).nea oa \atq eoí rnrLlc or $e{

b ùdo b malc quirc Íùc ilrr rlìc idditior oasilna o! c:lciun ùrboDrE vÀ
!ú !{]5h!r, a rúrb.r of evdDìot {qc mdc hy iJdlìg ltious plopofun\
ot nnflv po{dùed linérclc b rLc a]l3]li úd nnlditc ni\tu(, ud odu cipdts
Nar vc( ludc $nh horh 6ndy1o{d{!d ìiiìsioDc ud SEly !oL{dù.d ,lurr,
h\r dtrr Jid rot rpp$r to Lc lrt advoúsc, ud tj'.È ws r r.ou &qd!?!ùg!

dìn rhc additioG ó rv6 only ro hc !ip..ÌcJ nìrdc drc tuio! !rce JlÍld'lt,
vnh dÉ rodr, enM! ft rc shz! sLr-rr re lolNd, or rh* úy glm preducd

solid qanr lr3virs h{E ftdsilÌf ghîd, ùfùíDor5 rvùc @dc {i.h r vis
iÒ girzhg rh. porvdùed quxrt? b&- urd lo! faiq<. Tlìii,lìorvcrù. vé iòud tÒ
hc Do!. a,ticul, sd sLc! L\c alLli úJ ùLdLr n,i\ruc Nas àpplicd dt(dy 6
rhc lroald(d !ÈrqnÌ ilt ghr ùr 'rvcr sood !ìd oÈca vqr poor $d $Ddds
tìrr rvr DoDc r ilì, tlÌ eLzirg nì\tu( siDling hto dìè ,luùz o,ì (oloulirg it
Llqc ,{r nÈ n .6 ihousLr rh* d! ùì$tisf:ctory Est oishr 6c duc to dÈ Lln
(aplolld tùvnìg L(tr ioo $rors. o! ro rhc qu{. !d ha\ilg h*n lorvddcd lirdl
aìoLlgh. !ìd $ the c\pcnnots rî
Nch 6!q ud th{ctr'( ddrr gfttz fo\vd.ri bù thc Giuits vqc oDly yciy slighrly
hdrd Evùtùily, lDw-tf, r gooJcldcyó oLEìncd h/ n$t gì-tr,g s.!id qu{b,
ùn (hippins on ihc glec od pqyJùirs n &rlt, rùd tml1y covdrs thc úodlded

FogJqcÀlerÌz objd rnlì tu riDc poN,tcr r hcîirg. lt ir !Òi n gg.úd thî
rhr {s rr.{ly ù ìndhod cÙploycd ancicndr', hù r ror froL c rhî rhc
glec Di\turc rr iìlr fsrd iD $ù. DiùDs liìd thù po\adc(d od s!d. Th{s iì
ddalhilsnLnrpùf{tlygl,.dolj.dQuihcllq!:!ptcL. .n.oyù.d,rctrvirh
nìoqL qluc 1J<. rhc (r oftÈc î$(. hÌr vnh ,ninùtu soiN ofblrc Ei, rhis rr$
bc duc ro iirp{lcd nnrg ral sìLoÌr dùt dr glae q' ippiid ó a wih ofgrcuùl
&t. îr nn. ndìnd . rùì ù rh! urhatú ol3 tu Ìrù pqiod. : R.ck. r' thc E$lr
oa hn urnoropial cvmnùdon df lgypùr gl,.d oLic{ $hs thîi All t
rplqEoù freù Eg ., .xùlt i asv {bih I bcli$rc b h1rc 6s! irpored, spps
.o h3v. h3d oì rlqdy ludc slec o! clr rLc hgicdidtrs ro Dù. r eruc po{ds(l
up ud applild ro dr aùIi.c, r,J dnn ìo h.v. ùer awd l

h dr .N of soù. Lrgs objc6 ù\c slu c my Lrvc 6ú rrulied u 3 uNIt!!
Ìt l|s Hal$ qy5 L\r L\c glrc ofdr. frdì.. s*us froD Qdi! {{ rpplld

! \1 Nr f P.Ei. ;ú dd .ii,L p. rq 1 È alrÙdr, ro6d4 p r
I H c !ú, tri/ arl l i  Dri. p. r.

H.c !c![ !rdj. r. s. roq:d(d{r, qir ' ( ief), p! ,r !!;] F s s!ùr }(crr4.l
/L ìÌrÚri( sùd/ r-i(rqo ! a:D n Hdùn, i &hry .l róture q, | !r.





" p d .  r q r . /  h "  o n  h . r s - Ò r  . " . d '  ' , . . 1  .  n  r
\ '  , . q '  " d o -  h T  t  l  c r -  l  o r

soù, od oqdr DrÈril5, $ch $ ù;1, fd, euD, o! gluc Lryc ill betr $sgqkd
Itcs \r1ll !;rv bs con5iAocd, md t !!i11 h! 5hoo rhr sú. ofùen rc n!P6!i6lc
Md rtLG unliLcÌv, trn,l ùrt rhc Lirails Erúnl dnfloyed I5 31n6t .q nìy oì
nkJi (plohahlf rrror). q $}.

Chl

" d J d a . -  i .  . ' J  r d . 1 . Ò s l '  .  I  J , "  r g r  D  n f
rlúrim { .hc úu oanrt srúLmoìs.' drn, i! thc loú ofdi-v. souìd uù br lqrlv
sHi.icor to odc ù qutz pordq pLit, odt \ 31uDr @ttdt n{dy Àn
iÙpu|ny frcÍiÌ D rhc qudz, el[ù or $1. uÍd, o! pnLcd \P Jrri'ig dt gdnJirs o!
nnrioulrio!. a e b dìe ordc of no!. rLc lhq tud rhc DùsEsir loúad or
, J . ,  r " . . , -  . " . , s  d n , , . v .  ,
. t ,  i r  a o  "  d b r  ' r c . n  Ò r l '  o  L  o  ' l J '
$u11 arNùnr Òfcìry rìdicrc,l Lr rhc pq<nhsè ofrlLuìùr aoura rc\ld b. .tr.ndy
iu,6ì.icdto gilcrnrsj.li\î.d\lJb.shrrdbtPotcltEdlìoù. .'odofu
nigLeofh uluw lLrvaht 6grc hc c\nìircJ hl h]s r .hrt rhù. -* "" Ùre

,  c  . r  r  ' , "  h -  , g q -  o  B  , L -  r r .  1 . "  '  o p r  ' " b "

n r r t  o ,  ! , . . , n  h t .  . n  "  Ò  j o ,  . t " ,  - h r \ , , . d
r-t"bry ;"d" ì" ---,1.' '1," *.. way. ra poNac(d qu{,z ùîrils sîc mixd
iynL rbour z pq (ni Òflntr rlr nru hckd ;! ! fuúrq . îitrcoùi urinúc vofrd
6c forEql dìrch {ou1d aD!!t thc xholc îdcdhr. od ir h5 6(n foúJ n fnrtrc
dk (Ln mounr of liú, \hú xnJ.d dr foo! oflrill Òfloù n $didcnr b
bDd rhc dlicd Eiidll .ogùhù h.ao( nnrs . . Th! drn i poddrv dìc rùt

' \  ' -  ' d  a o
'  ( " É ' d  ' ^ n  r . / b r "  d  ' !
oauq qtlordimrjly sir'In to thc Àicrc . . otu ofrha dimluli6 of dìis Ng:

" J , . . o l r o l  r  .  J " ì r " ,  " '
\ ' h ' - o r  r +  r  ' "  "  o

inB of jd, grùi rNd bgdhq rvirL a lndc lin. . . . ' i

in rddir6D ro rl. difionq b wlìi.lì B.ck doE ncnrìon, narFly .lrc rcr-' hish
' u  . , b o " '  o .

o t ,  .  . b  ' .  " 1  |  . . . ' d a o
allDúcofliÙc rÌ n scJ, Jrl, is.\pLhcd ckr Ls!,! dú. n l,dc clidolc drr

j s 4 F , f l  
1 N o ,  ] . 1 '  l ' ' ' 0

: w. !úa! Jo,i iq, s E ,r':m, q rrrr), F er Mr lroi {ù .ódr !!d!ùú \nù

r w  ! ú b q j . d  i 4 r s i . d r l i , u ( r q ,  I
.r c ner ic !{ùo! air qdÀr4i !.





úrrd rcr b. rùìovlJ loD r]l. houl;5 cnhù ltrn d!].. rvfioì dry wqc n@1y
. r  r .  i  q  " f ù 4 .  . "  -  \ .  . . . .  t , . , r c o , .  t -  .  d .  . .  t r -  , J , , . j ,

"  .  r . . ! .  o b  ,  , o  I  " h  . ,  d . , s . - . t n  |  . d  i n p o s . b :
o , i  J '  \  o - " L ,  r . , t o . , h . " j  s  ,  o b .  " o . . . t ^ 1  - ,  , J i r q o

o . ì t D 6 -  o r . J  o o .  , . , o J d  . n J , r h . t - , o ,  t . d
or rudcned, ifrq nrine rh.y wsc Iikc rhos hadc {nt guD. $ fesjlc i6Ì rh.,
(ourd nd 6c hrd.J. Burto! shF,i L,r halc ùrh cordc;blc &si.uìq, r.ddcà
in D*iùq i Èrv $Jl elzcd nsùs hy rhi! hdLod, th., r. sÒfrq aDd mor Ìo.Èn
fl bod} rho iny r$?rio qliad ohrcc r hr. evq Àandtcd.,

r  r . , r l o e  o r t . r  , r - .
J "  . o - , ,  " . p ,  - 1  . ^ d n , , . . 6 . . . r o .  - o n j r

i! rhc fùn of ùro!: 3 sírptr ddìrioD oa ù_\. Òf rh6c rvoutd ìì]vc "..,. ,".,._. 4
!or. oi rhcÙ i ì:JL6ivc A5, ìr*cvq, 60rt Fhs nod sodiuo.d)onú,iI
. y  b a .  ! ,  " ù  . " . o f . . , . q t o ,  m o  o ù u

\ . 1 o  I  p ^ , , J . . . ,  . , . o ,  " r c
qùrtz ]D dq, rhc hrú ohtrircd h], grjndi"s q*ft. p.L,r,]Ù v-y 6..h. Th" -r-
uc \'$ p(s&l $nh rhe tú,!6iDb '!rl rdcDÌ ÀicDa Doutdr mJ. ofrcd
pq&rr' ì ú6c Mrc ltrÍcd i! 3 !ìiìl clúrn lurnc nn{q rh! ruuI 6cing r (oh.rn.
!ns5 h3lDÈ vùine d.grú oflald*s JE,nJi"s "p-. dr p'opod:Ò; "f*r""
fn.nr wrh r f(.cnr or Dîron dìr !165 rvai $ &t.bt. tt* n.ould nor h. rcùov.d
l o  , , "  r o " ,  , . - o , . " t  r  . ,  o  - . o  , . , . . 1 " . E . r d  n É ì -

n rî ,t1gfittv hrrd( dh o!di,ú.y a:i.n.", -d -ìrh .o Dù cùt n ;- -".h h-der.
Thc cIlsùùri {qc (l[rd svel riìe ynh aÌ6ft,Ìl3]Ìy rì{ etu rèult.

. ,  " .  F . . . . 6  d , b " "  . . n , . . t  . o . ,

L  , r ' 1 , - r s t  d ^  ,  .  r c  .  .  o r .  . t . . r .  o  d o

d ,  ,  " ,  - . o u (
"  ^ ,  o t 4 ^ , . . . .  I . r r . - . , , i -

o , l r , . i d t . . . . r . , i . ,
"  q 1  t q , , . b o . r o  . . " , , ; .  - . , s , ,

fshiokd i'ro roush 5h{d, vLnh, oD ùrsl Jirirs, coutd Lc arùr sllrlìqi }.nL
x |lirrd idrunùq ed ictì \h$ quùc d.y coutd b. h:nJtcd vnhour dùrg.
oìd hùr.c.ould Lc bikcd dd glacd

lqr ir ùrv 6c skcJ, fircl a aÌ6rdriù1 fro]Dl.on Òfraton 6 J - - !q (!(
, ^ i  .  ! .  ! t .  f . n ù , q ,  o  o b,  , ,  ,  |  .  r . . .  .  . . . .  ,  \ . ,

. d ,  o o  r " o o u  r h " i . . I t - , , . .  n o  J . , " , . \ . , . , o .
Í  6 0  I ,  o J  ,  r  . o , , . . . o  . J J  '  d

r&rùd s, n! vi (rqe). F rúi?.



îdNr aÌìfhr. ùÌ sù ùaL f.r i! !oDnLo16l! aDuÌ. r]I plÌùù,lr Drr.n o,,
dorc(l |or luN ofthc c+úNrs r!,nii, Dg:11)ù !!iú oadr1o!!,!!! !,!è,u|,,
-ù nf ' lr. l. d \olLor nfoD ir forflr ldcd rqrh qu'. dìr rJntu Jrlunc

ù DJnDr lnùborr. tof: !úo, Ji.rmf
b (ùr,rr drc sùJi r tulhqui (LoJr dii

ù isi,,r! fron. dLr au!,(J ilorr]l Lrsbo!().ùnLDr \rL !J,i,r !ftr:
.ùLùr Ji!!!L.."1ìnt Li{ 6apc, hgùrìr

.,irlì 1lLc.,îs ofqrhllEînù ord  ' NoinúN p.ú. nr il lo! (\odnùr
JnoLJ.r úLù Lr ù\irfi ù,Ltiiod r\r{ dtl!rci!tuc,,1]c -apc of\$idì \qtJ

h,i rDiìLr1) \.(rJ grurl,\ nnoEr h No.
']l ì -o r,{.M of ù rusl,r !l rîru scdrnrù inr ù. r ,o {r.( s lrúrD
t(P|6ùs of. (ù ùù!. \ùl) r.' Dlrc dùo rLqú I !!ù\orDìron\iilJ

Noúr .r Lr,! !l,cù-r rr.oÌ fo! DL!o.oú31c\uirfr! n tr,o \o q úr
il:..(, (..1 , r .urlDÌr coloù or dh., o'

rrc!, ! lrurùNit) !h4r,ì .ftp! Dú(. r , rh,. .r,ùrùr s.J \ Ml!! !it,a Frr
o J  d r . î l i L i , r i ù n .  i l , L J ì i !  J q t r J  t o N  N J  n  l n Ì n l u d , ù c q m r . ù ì a Ò '

.: n ii i lì(Lrf, r(J{nr !+ortlLj \!r, n
ú n . 1 "  i L L | f ! + o n i ! o  o f l o ( l n m  t D a I r l p ù r . d a 5 ì i i r  , ù  o .  J  o ! i l | r L L .

r.l b xì,liLù\n, rÒ r.I]q ! I rl{ ùnc, òú
dTf r!ù! rú rrÌ,rnlLJ ù rei, s(LqNloÌrr r i;urd nnr r hd hrlr rùr+L.lrrl

,No ! i,L 'lì( MsNr oIl súi.n cdog,y.
r.ù!r. -llnl, J,!..cJ ft rlr n tri. b.dÌ ot trrE.. r\f ìoD,l,osùr.a rn,! !ù1
(D!î.1 L! rl.{. ùirtl.ì. ffu i(h ra !ru6i6lr i,ftAN.J i,ì ùc aonù lrf
!.éNfc (d{i(d, pùhq,i 6ù d,r Nri. , L.r.). 1 ,tL!;,gt!!,!,i,,sl!(l]ynll
rrì! n ltr ùrn&.,òu Jc(l i;cd o,d 31cc.1'.

rhL lLtcnfrD, n,llntr s LDLIù fo, dr qL r! ro\!l{, ù,J f;! scJ fo! riln
I ff.r! Lrlrì! Dotl{a |!{so5 of Àiù,!! d Qúù 1113: f \ D.oifoiîrr !tu ']L!
sr3.Dg urjrù. rìr ar qJr b(D ,f.r,ùtu1, .(ù f L rtD srJ {rlì rLrc "$dr-
.  r \  |  , ,  a
ù \rr ni I \\ rì l!r!(lùqt î! rù, pùr nro mlaldi lrd ÌFDglr Lrca, dr sùr...

?riù". Ì,(Lifl;ùor lquúro \nh ùc qufa
(i rD(s !.lnD! !L\r!) ù Lud n tqdhù Al5o, rnn ir o'ed,rúÌ.arLh:j
nf\.1i, dì. risLr frùr.iriù \!iLh r!rio(tl{ù{d. nrn au Lc 5h3Fd Lr to.l..
hy \iÙÌ.lc por{,\ ùrhoJ5. md rrr dri.,l. r]I . riJr du or rL! !ì ' L) l!ldi,,s
î1,! .1, (? fù, .r Losùli{ uup.trtr ro n !,ÀooÌ a,1 iq o .Ìh1c r]I Nr, ( L,l

^Àr 6d,e r i l,,gL roDporùc !! qmqr( of$[.!r Lc

!  À  r ú " . : . i r r , i ! . (  î ,  |  6 r
!Àrù.rn*o!r,i i Ì.r i. in tnrr,ùr.r,r , rri,af i/f i{ (1coru. Lo.fd



Chapter X

GL,TSS

AlùorgL rh. .hmi.al .oEposirion of ucior Egyptntr glrs n .sori?Ìr Àe
soc il dnr ofrh. rncier gì,è, ùr. i3 dr didcE!( 6cM(D rh.!r thxì hI &edr

r ir nhi.h drey $d. rsd, gtdc zl\ar being
xpphJ ro rÀ. srfÍc ofu obÍd, vlc!6 slrs was dìFloy.d nd.pdd@dr, ud,

{hi.h rLc Er t vs !d irrDdcd ro dhù. mJ r n.h !.a tu,,",." w,s,
rìì. obl.d las nnÀìkl. TIns JisriEÌioD n 1 E6t corcDiút on. dDr sÀorÌlJ hc
lrajrhìlcd, r rtc ur oa gl$ or I lúee $1q $ disdld Èon glu., ,nùks I

h vi$! oa dr vùy dos .oflrnon bdwlo sLa úd slas, it $Ò4 Lrg y
prcbahlc rlur s1,5, yÀ nor r rp{ae airov.D îpM tom gl*.

Ar ft pdiÒd gìxs Òbj(b v( 6Is Eadc iD Isr'lr \ uadù\ b!. rtgul2!
plodlctìon on a ì{gc $le drÈs aroD rboú n\e b.gn,ing Òfrfic lishr@ùl D]rúry
hd hy rtrc @idJ tc of rÀc drtEt] drc r.6ìì,1u. had r:ched I vùy tììgh fald{d oa
.xalìenr. Fron rhe dìJ ofù. Tr,ffnÀ Dyla5ir rÀc ploducrion of gl.s d.diìcd,
ùd inÀclorgpdiodaroù.rÒjoB.c...+úLc.gìNnalnÒiulÀorîinlcyl)t.
'rnd<d, n n prcSahty o!\ r slisLr cxasscÉrón b ev dÚ els v* r Jisrly of
nre Ns! Kingdom Nlìidr rclieved tnrúrJ po! {iry duins Àî poiod lld rv*
oDly (asìonall_r ùîd ù,rc Lr! F!io& oalgyl)'s húrÒry. !

coon.y .oNJds ià* TÀc !àhcEd qaEplcs of sls cl2ìocd lor leypt piiÒ! ro
Drrnq xvnl Llì . . . in.o rno clsd, .irhù dry ft. nndàhd, &tullr bclongilg
ro a pcriod Euch Ìrs dro thc Ncw (jngaoD ù, iaind4d ofgtN hd ofàiy dar,
lhcy Í. iìvfixLty .onìposnior nfcndcd s faìo< hur ors {hich tumed on

crred' ? is dr fioddion of sl2s in Ecrpt
hcfoE úc righrdrÀ qo6i,\, yhcrÀq inrotìoEl or cidcniì1, ù of o[idùahtc
i'rrorrr. in coNe\ioù lih.he lìi iÒry olthl rfsiJ, rLc cvidoo ro! ùrrn sill

rl1. èrty glN ob.j..b rè Òf r*o Linds, n@dr k) ha& ud rúy nìu1.6,  d (r)
odrr objlds, rvhicì \'ill b. .o6idd.d RpÍrdr.

Búds .tl Titt aúrltt
r,rryùÍ. Àrc1 rhc quplls !!owr 6 Dc rc {4) ] dN lxrd lound by rcbic



n Nrq. i. ' oar,lÌnl, ù.rr nr!r ìron a fr,or,lnfh of dr. Ì,j{ì! i j!.nrJN,lì,i
I n o , L r n ' b . D ! ó { a \ x f r . ì ! ! n ' c  o D !  o f  l l ì f  d l u L a i , 6 ! \ l l u r t \  v l r h
d! rlr, o! ftr rrùDJ1r( rd""r,l!,!*.ln"l,ovtLl .l.",ir,:(l)., i.r ...
dt.fù, LrrúdÌcl]ù!!r,$L(Jraoù lìr Mìd\.! rnl M ( r: ALriù i r(L

6nr ril ù fqr n' Ì. rLr,. lunn! ù .{rrt r]I I rt\ ]}a! Jú g, ,. r D./
opurtr dÌ r$!,!! of r]. l !r,l,-d, -.1. r;"D"r-t,1...i""..11.....
..ro,! ro! lnLrcr i,i!L! o. qtr, 6 ù,r.rl,*,-,. r,",,,i,ùn lr-

al,lrùùlL rlufo.!, rrìr J.ùng oirh. tÌnL! lloùrì $ Ìt.i rt( p(dyr(i.
lÙQ(l o.!dj ù iri!ftnD hJ;r. I .". L" *..".1. ,q i,, "",, .f,i," t,( ó.
gr.,!. rr!!hrlraf1ùr rooDd,n ù.ú{;t. n .Lìjìn,(ll, r: arIlnpjrt,ri!r.
rj,,r5. r \ pL i,trpo$,Ll!. ùr \tù(lJ ir 1,., "rL*.f,"f".. f,f"i, ",-ll,,l,r..r

rr{ drtf ti!. !osrL.ùd,,. !lr!offii!r.. r\Ìrtlu!!aîùrií Lìr,1]crl,ù
, ! ( 8 , f t ù l f ù ( ' r ì $ r c q l 3 s  ù r , \ ! t ù h { t l r c ! v r f  u r o ì a d f o . È l ( N f a d l . r

* l ì . ! o - ù . , ! 1 , . ì y c b ! ù D ù . t L { L J , , 3 f i r t c i
L !  r r , !  r Ì u r  r h o  i  r l '  ] r . q r L { d r  i , J  - " . 1 " * ; . ,  i , - l , n l  , l , "  q L ; " . Ì , , u q
itr{r' rîúù!.i$ i, D l{ ofl3uro,, tu !D,! !ùA, Lr ao(,' rtr !\pl: o)
rld | î h,qLLr frut.LLl. s b b. i]ù.r (fri,,Lr ùf( r. sl.Lrt 1Ll .o\nr !f:!,!al
h(i(.1! oilurllLù,r  i! !6r.!r, \\Li.lì{c! trr.ò.( il,!runùcaùii f.u\
L. d.rùDÀùr n rru!1, úùD qd,lrt ".l., -l. a,r.L--, nÌ,..,. ù,.r-*'
ù r i l l t r  o a ù ù J . , D ù n t D r . ! r  t , . L l l !  r [ ù . .  x . . L t !  r L o , r  o r  r r  , ù r  s ! ! u r!ùL d!. !r'{al of rn,i.r, qr |,ru!o, a ),t. .n tl,{! i i !o ,.!,r!. rtLr ùru d Dr$ t l
3hÉ ù1'q ' i D.r. !.j!i,nLLr LÀ ! Lrur i,rqrìùt f!,r Àior.

' :

j!\o, sÌr -shs Ls({:, aùc ]nù.,.rlrE irl È,.fì îr(l dlì.: q (,j!l,fsuJ Ly

, u .  d . , r , \ ; r o re . r  , ; 7

! , I  (  M ù d r n .  N o  J  . ù r



FrÍ nrsDlrtu ei,r. kl r..k Jrsìhs lix g1a$ bc.&. nvo grcen, on. turgqÒnq
onc bìuùh, otr. ofvL;h Àc colotrr is rÒt qiydj ud orc ùs\p{cîr EdlTh.
fhdq, Bru6n, Ngssts dDr rhc (d h".d ^iv bc r hÈ inrúiÒ", rd B-L n "t-
ùr{ain r b n5 dft: (t) odc rlDi rv@t}, rin} 6luc andets aotrtrd ùr r nrÒn,

6 .  s r . ' - , o , ,  t , ,  h . J n h  F t r '  r h . , m . _ . ,
l r , r ' r "  s r "  l , o ' q ì . J  d . d h  \  . . o ù  ' c . - r i o  ' ú o h J ,

" r '  o  o . o  ,  . " t  b  t  . . . .  , , o . i i  h )
cn Dinld b 

 

e Ì1,<r hi\c no.of. id f f, ror , tr( str!
M'dr. (j,islor. Ee,nd.s !. G) rhc htuc gl5! badr or ElckDdì Dymry JiÈ

Ioud b] wi o.h * Dcn d ìero | ? {t) otr. htuc and foù gt6!6BÀoaMidal.
KiigdoÙ d!rt roDd * Aúui 3 (.) orc b1u. g]rs bal of r!.!,tftL qrsq dr
idcùtir&Ì q Bc+i { (rl .bo{r six gl* 5ad5 or rE16h Dyì$y drÈ, of qtich
thc.olour Rs noÌ nord, od thrc 0ù6 ofdr enc Jrc (opnNc srcì snh or
ù vdlo\) lou!,1 br nnNÒn ud cEÙincd Ly ùe.

s4ùr/ Ikr{/!rr. "rtur. AÙotr! JJo sL$ 5ad5 oa Eioú colou4 0nu, bl!k.
d, s(or oìd rcìrow) toùnd 6! BaiÍor !,d .ìDitrùl ùv inc.

Tt,.r i,, iLscaorc, rc dorbr ùtDrlE rhr st65 bcldl rnd tùy etas rùicR
" h o  r , t  y \ r i . i  - , . . d , s  P , , - i  t " , .

. n f .  r J . ,  \  \  r "  r  .  o r ,  o  . ,  " r  ,  ,  . " f
r:ra$ r r gr!,irs lurlar ror sù.ir. úJ luftz {rúh sola eìd povdd.d). soD. of
rh6c cslv Lqdi hÒNcvs, rc Do. Dorùl elN, bú slìri úqyhsc I hayc allcd
iùfdfd glri,' ùd fh! Rcnns ud nlubn a1l tlyDÈ .h. cor f$&Ì, or
dnslvql dì. rlaa. T housh po$LLly irì.nJ.J n fai@c, rvhich n s,-." !,--
Iú, rhc) {c !d. si,tr. rlt E*c l i of lnni]r. .oDìFsnlon dftugtìqr vrhÒur

J , 5  0 0  0 0 r " " l

, 
Th. eroùn ofrhc anicf gl8 b$ùs xr Lìr.t, 6trc ara s4ú ydtoN Ànd (d

or,jtut dh! tlfr Btlt, a)t Tur hùtú,
rhc( c: {i)^ rlarLq haa, rhi.h rddr $!6! ù p(ùrtic ea ilrì lc

\uggoù tr not rsvprir!. b( n4o!rd. Pddc, hov$r! did nor tu dls Òb.jd n
po5fr ioD r foù!Ì, a, a]tlough bc ryr rhrr'Tnc sElc ìr sdl dard br cieht I,pe
ot pdk!y', Fo$iLly ù objEr lur lavc h(r aorì,1 d!c{hs! u" .,,,+",-,,j
d.posn.J 5y rhc volkù \ho aofid n, lor $fciy or fo! -r othryod (snhotrt
uy rhougì,ì oaJL.cFrio!), i! rhc 5!ril1 !r. tì *l!.1?dh n6t ?w ( (, A luoLù
oa ina 

 

pic<, oa inLr oa Ffs DF6q drc on lnr of : rvooJù hor tÒunJ b),
,{!rórr(! r Àhrdos,r rnd Do{ i'r tu À5trrNtcu MEN\ or{o!d. .rLe tode.
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dÒo6o,lt rnrnls é!nlil ', \\L ìti, nor !(]rr.rdr únrborLr Dr Iotlrd

r1r ÈùJa, h$ r{\ !{nrr\ ..\r,
dT\ n! ciorr r!Ì;o. ehr' M! r(Ll n il lor\lJ ur ,. .\::\i,rc ,1!$ i![!.
oi \ lLJ, Ll,f. r! Jun tu! FiRs rltùgÌlìq, Di{,r Ì,lrk, o! liqrl\ l,l rk Ntr

,!uÌ,.ùL rl,t tu oiriDrt (,lqr.si, h1u. Dr Iitr ù if.lnci N únr ùr. Pi!r!
il-r ". r"k" -r i. n,d."..."i,ùùo,. LLr rrulr of \llnlì h:,1Dor tlu 6rr
r(ord,l sili(oú ùnq r rl)! lrl,rlnd, !!uù 6 fo!. drt,: r hrrc

r, ùi..rD!\ioD n núr Lf Fir.l oeÌ dlt lùi ! r.ot5 Gqu rlÌ nD. PLlt !J
o f d r $ r ( J i r c  \ r . . ; c r p E C o f , , J 1 \  i l È a , n r r ! ! ù s l . s  È t 1 \ i ( u L , l , , x i
"irl ' " ,1.. L r, ir lf .r. i lÌ i.) r.*. ,!Lln !rò ofroúr, DItrxr dr' rulù ) ..1LilL

d rn,ic i;uJ Lr lì! Ìù, i $,lurot,r uI .'lEL Il]c( '!oD rù rùsù Ìo Jq I'
ùluù nùnl;rr]I dî!. f/)A ql.$ rigî, Di !h{, trqofrrvcltlì Dvr.t,"

tl!(. L.l  ̂ D ì'i olrrbr.tr! ! D\trli lr\l i fn,qNnr or'.dlo. ùhr 3ro 1'
!-.J' i. ù^p-o. l,.h n-"'h",oDli ùf friEs: (lruuÙ I !lnnr rlrf.

r ! . c i ù l ì r d [ y f n o i i a J i t ( ì L v h N r b L c g l ù s . i T ] t  ! E  i ! ! l ( . r o Ì r i l r
d T  D . 5 i , , r ( @ q G q u o f r ù f  d r . v o ! f  , l t  ù s L  o f  f r i ] ( $ K l , i , , ì Ì t  l l u c r .
i.d.. c"i:., Nr,"",' '1"- F", "I.:.ú .fhntì1r qri!'" n{. .'iì r.Lrh r, n1
or,"f J' -. "1,1". ..4 È;' o"" .f ' luh ù (-ùr r iìi 'sirìs.' Tlt irLs ììr!
!oqu: u. rll &!l.Nd d Dù qli!. uf il riiatiou Lli q rri bdi o, út
t u c r . ú Ì . f ù n î ù j 3 l r l n ! r ì ù D t u ì \ n L r e l u r ' r  n $  ú p o r  r l !  i : r  ú î
;,: .. ,h-" .".-' ,,r,i.r, i t.-". Ln 6cù (c,i bt N n ",llrnri slis
!rql,r!,.J.LiùlFL,lt.l,ù\(a!,n!ad,'nrdúrofgli! rhrodrf \Pcoîortùrl
, r ì i , r ù . r o D ù m J f , c ( l L r  P . r ì i i , Ì n . d r o l ' o f  ù r t r i ( l . l n i o | t n , o l ! r l è !
ùr Ello\\n[ !\L rlir o'hù ,rr, a.Èrùrl' .]ny dn GD{ !l "Lia, Lc oll).i
Tl,.iù,,t.q."".-,i.J.-l"IT*rlal, i)],${iet! j!!ù Jù,1:frl !o.!tiucn
D ù h u r . 1 f  l , k ! n ! l o . ! ,  o a d h r ù (  l i l  l 1 ì ! . ! . l l L f o {  D o ! .  ù f ^ N o u l l ù
rl j, ' ÙL.r ".1.'l itr qh", -'. i. tlt lnllD \h{u\ of..lìi.h \-Ì'({r) rri '

v". !"""" h-,"'. ',hi,1, n n of ÌoùL ì :q!' I L3't !\îu|d dri' Àal n {
.-"i"1' Èli , l". "r .n*, J"," 1 .. !,,nr Ìo îr jt l luli úrl].l]o!|:oti! ì. Lo!
.$ rlÈr ÀùNu|ù lll -r, Jnùd iD ù cr1(orìoìrD rclioJ, if i ìr ù.lif, înl
oLi!d! D!rl,i( Lrù, drD NJc 6(ùDql,i úDc i1,Lq,rlL Ll,r h.gin,!rcl Èr$
ù;ni. r o.Ì$ rùiLú,J ,o,lìc ù)No Èonll n tr i,l.N n'o ù dr' rrNdtu

rù6.JLq. a i! !dùl Lf rhc !n! oI (!rL. qlù5 iaurd î NlLarri, " rct or
iLl,rlì J.ù! ir dÈ rù!.ori! pouì. ,lr gLr Doli! lu{.slrfL5 qr tlÌ (lrl) ol



rddinù, {Li!lì n &ù ú thè .úly PbleDxrc psioó. od Àc sls nó!n! fq!Íind
.n x gùr iìrk oa PtolcDri. dft, 6oih ofrvtich ú in rè cúo MrRu'n.r Als
ir rhould not bc folsùd rL* rhe lolydbnìè glrs vrs, soù ofwhi.h d2t brL
b dr aJy F{r ÒÍdr Elglì&.trh DnÀi}., {c @lly sla$ aolno, rnd, ia prricrlf,
rhn i !trelc cunple aour thc s! of'ttmDÒs In ws rhde ù1) oleìrlì pis6 ot
gl$ of diFclot coloù6, fscd rùg.dri dd r,uilt up or r .orc' ld À lioa ork
ofLlR glrs, tìsafg dìc !.De or NuLlihcpcE. Lrroú. Tlìl rs oiiginnly d&d
b rh. EleloL\ DF6ir,r 6ú Dur, iD fad, 6dorg 6 .lìc scv.re,Íh.' rak @!-
5idc6 Ìh* ir ii quii. Jc6údy N glrs . (r) À bìuc gìas vrc ol swcor@rh D/ft*y
ùÈ routrd br(uro! r Qu5

rú, i! rddnion b rhc lrnralc5Ínt nìdìloned, odÈr 'nN*s iu co,ùrion {nL
àny gLú5 l[v. ber n e, lor cxnìplc. rhc glsrnh 6luc !útolnl ; tu Fir
Dynrry h .cl.s aoùìd by rÌdc r Àqd6 a dìouglì! by vùni.r.o L! sìé!I;
!d glú, 6ú tulNkq è JdqibùL by .Lc nndd, r ir Js rhc lirilu nrsin i"
ù TLlcìa ì Dylldryj.sdl.!-' LoD ùIlhù. aì5o qu{icd 6) vqnid.i nt rtdrl-
ìion aon Deishu!, {lich n a slDI pddd! viù d,e ngor or !ì o\ on i lishl blÌÈ

s@ù!d, ofrcn JoriSd r r g]rs ùùsi., r nov kuo{u b 6c pintd Òtr r tuk-
grcutrd of 'ìiì blE frù.1a ùlbcddcd in l vhirc efix.! Tlìè.ofù n !o.k
.ryùl ùd lcnhc! l<lud 5pu (ifrli) r ir Ly the ttrds , !o' fluoBp! ò Ís

Mos p!opì. n aonilis rvirh Pliryi iort of ù JrÒv.ry oa slrs,'1 vhich n
, - " t p L o o . i  ' , . .  . , g r " , J .  -  " .  . f o r
on ù sl,oft ùfPhoùnù, rhc rc(hst, yLilc pEpring úcn I+rt f!o! dÌ rt
shoc, filaiDs !o roro * Lal fÒi Íppodi,ìg Ìììctr ouldroE emplolcd for dt

'  . r o l  L ,  q  r ' , J  r '  :  î  |  .  
- .  

1 . ' l
. : , . . , . . " , ,  o . ,  o .  r d . 4 d  p , o , J s . . . w r  ' h
(raiD\ a!o.q"h3l, $ tu a tLc d:€ ún dre.rc cor(nù, it ii I pql(dy
fcribL ú. ìod of raid.trhlly ùrk Dc r smil1 quÀtitl o{ slas ud n hy m 'nans
so lmNn a\ n oak! c!Gút4 rLor BhÒ diri.ia it drdrly snNue vrcnsly
rhr rhc rud Esr nd$lily lllc ben rvhollr siìneous ind rhscfo( ttlr only
sodnn !l à&, wLnh n !d gls, couu psihly hlvc À<! loúd. nùr ir n hìghty
plotaLlc rhî rhc rud oo rhc 5ho( of?LÒcnnh vú r qrúc sDd.otrhiiìnrg elciu
dhotrlt, s n dìc cs. rvnh rù.h ol the $d on n\. Dùrhcr sho( oI [gyfr, iùd
ru.lì r s!ìd, rllsì aNd ranh nrre!, vill p@Aucc a sJJiEc siliùb, or ruc sl$.

r a  L ù r i , ,  ! &  s ú , . L \ s ( r e r ) , r p . x 7 r r i c  p i ù ! d ,  ! r . r r o ,  x u  ( r q i ) ,  p p
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Lsht, n goúr\ tuplor, rLsq5 rhc fo!nú, nor lhvù$ hèì n4d.d lor dùt
púl,or, hút bdng nìrLnìy onìrm.ùr, ùoush 5o!!riDì6 todu<nr ùd cvo
@céioùlll' Íoúpsoq \'r ùqc sc!$Ir o!q\c. úi, Òpdrr ha b.ú ikib.,l
rÒ 3 !uÙ6s of qù6, irdtrdirg rLc fEsd.c ofìin oxide, ùu! n, itr lici du. 6 rh.

lekùr oÍ coul.s Ditrtrte ùtrbb1d uùroul-r. dispcEcd thrclsh rhc Dar, rhc
6u66L5 6ciDg caurcd 6y iEoDplcr ud uetilladÒry ftnjon.

Froù rh( [igh !!opÒ.1or ofor&s ofmr rìd .]u'nìiìiuur shown Ly Àc o2lÉs
ùd aroD dr pdcìc oa o\idc oa iù!g!ì6c od of lus!óiq ìt n clq! rh1r $c
gl{!6 ù qqsrio! rvùc ror ludc |IoE pùc nrui.li ùd th* drc .oDpositior
.oird|t r io vhli votrld L. ohai'kd by lnsig togdùq à urixtu( of qd ud
!úoÌ of s!ìd a!,1 pì!! rh, roE ol shth n .hcnially pùc Thc uds 6cd, Òr
àLrus.hl, fd:pn and othq EincEls s iÙpùri{, \rr ùobrbì} th. $me ol
.ornÌ.hhL núìin{ vÍyrìg iDìotrrr of noD o\idc,liDc (i! $N .ss la[gc

!ìcnrnnt !ìd &g!$n.1 lhilc !ìugu$c, bo, slutd Gcqncndt hc pddr n dÈ
etrd and colld al$ 6c Jai!<Ì frclr dain pl.trÌ $hs.: Nrorl Fdx 6on thc
!$otr hkù woddyicld fo. o,ìly soù, Llr i15o lrEh (hbndc and $lphar, whìlc
eI f@!r orpoario! of Nitc rvîq lould rùounr foi ionnn rìd ]DNftn sF
boturd, rvnh.hloridc aìJ iblìn, r sdl s àl.iLu! !ìd !n€!aìuù crboútr.'
r'1or a\h wodd tunr5h $dùur lra pdasnu a!6orro,1 !ùcL .hloridc dd
aÌlph*c, Duch .,l.iuÙ ad n{rc:ur er6onr, úJ phùph:.s.!i

wln \îllÒ'v en,l n ùsd for gl$ o.kDg. the ùqr (oùpoun& p(qi b vhch
thc rllov colou n dùc, dd b plodu( l dnq sK! )alÌos cÒloùr iÌ 1lr glx$,
hft ir nqr ncior Isrnn! drsA, cr.cFr dr Lk, dìn sodd nor ercnrv ha!.
Ntù.d,:ùdti, |lobibì. thÍùso'n. ùtin<s ùc cFcd of rhc no! rc( netE
l;cdbythco\idcof uususc!ru!rìl)p(r,ivhicLnr mhùr..nìplorJfoi
du5 lurpor in nodcr gLs nìakng I or tu odìù hrìd. qwc i!ìd coîniuirc
ont i rìil Doùtr ofrotr rì,1 h.rùg vfl] lndc .olour {aA plcnrirìIry ia [sy!r
" ' o  " - \ ,  b r  J - p , "  - , 1  " ^ , 1  l l l ! I ' r f o .  ' . ,
rl! IgypÌid! ù!ìr ro tuùgú. whidr sdì,:Lr ùodmd i.1sr gls, ic rh6c rcL-

Ìr hs 6<! îrcd rLt î Il A@rr slls rv* nrJc lroù pN sli.r ohnùcd hy
crd,r)g !!a.t prLbl$,!h(r ifu otÈ$rl r.otrù'is trotc\pìtit, andirics olthc

! w E s Tùó(. Ird sor cL! î!Júr.r/, x! (ìfó), pp ,? r@ (.r fr ú18.)
F r Mr!\ ldú, .L,i i !ad'b,rxlutrq!). fF ù rr cr! rid,ry, xxx(rqr, rr

, ;ù Bnitr i i ' Ì  1!r!. PP sój: v. col
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.w r s rùós.Jore si. .L< rrrrd.$ \!(ìrór, pf.:, rÉGr.!r. túlMJ

I Ìr !ina! Éri sa w. r s. r(& I'd. r( ctu! rr!tuJ{n rlila l!ú4), p +,

íú..d.ihr !.w.r s rùhd,J.úi.$! cJ6J r4tú4r, xuw Gr ,! {r.
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i\D oa fF !lK. lúJ b!{ s!d, ir nù,ltl hn. .\{r !ù$!r 3df oruu
.(L,,ufr i., Lìo,f( .ari,Ì!)il!ì. ri, !! ti,,! r.r, slurnL(ùf!!,r oiltì!. rLqi

.rt n! pG!,!!.\!l(l Dd.yoì hr,! L:ù ruor!,., Jr srÀ: D!li{. r\o r{Lo
ùJù $ f,,JL tu i sr !r:(br, fnrÈ,., | (..,r!

l iùl ollu(l \r c{ù(,1 ^$ .o!. , 'uo.,lI i lìù. D,rfîil, r nlìL,rl ùl irpaf
f

,ùdqDq lhf rlL,rLr rrlr l,.Lr! L\ù r:!Ì l;ù | ' l,!!! .ur1r,,.rr. (rr4i '5r rol

,iDf j (.,.!!1" !!t, !Drl]{ rrrnr ofL,u,!, DisDè! rùlrl]tnùr !\iù
- r , r  r  F ù \ l { r  ù r . ú !  ù r  ! n d ,  (  i

Ji,fú!.n ,lt F,LloD hr c!ùnL
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Lt'! an( qtlJr ùr Llì.ú xlrlDlrJtL fu:51, s !L.r,irr t!ì

.,lL.,li u, rl,\!(] D rLt !].!oD.D 3ù|5!d r$ arrD. rn,r.Lr <D5io d liiuul
q n ) ù n i  ù l  î , 1  , , l i i . . ú t . ! , r .  ! Ì l u  L l r t r  r l r ú  è l $ .  ù  r l , t r l  : l $  r i l ì i ù r ì
fù!ùùq! ofr{rLl
n,! (r ì,. rq l.nf,, nnl úúl\ L D3(l! î {!!ùlrh Lo,h 3r{r onl rlrn! r!$ sr

luùr r0;rJ o oi.v.Ll.ù !ùl
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! r , r  Í  f ,  r . ( , i ì  ú  r f , i i r f l l i , !  r f Ì , t r  d ! u ù r !  n , l ú
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h'rnlbl. frso-" "t th" "Mll prcpoftìols ÒfPtrhùdpLosPhÈ i aslNdúr'

si're !cnh( hr Lùtr louud i! aD3]lr$! Òflgrpriù ntù' ft m3D $sssÙ dEr
iLc bo6h !t rhùDhîc @{ h. erùìlcd r dù. to conùEi!*ior ol rh! Ev

,-óùr,.iù;h É- 'h" f i d-i,q rLc pio.ss oaGirtilg, ùd dìi rc'\ l ikdv
io carcs }hoc rlr rropo.tio! of 6Òdì a rùt 1orv l Àltnrúeìv, cdrú!ù dmri
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'ILc .olonr oa rDcirt l]sypdd glrs mry 6c andlìi$, lilrL 6luc, gtdì rcd

, ú or lcll".', -d th" níft oa rn. 1Èios .oloùus DîtE úrv Do! bc co!-

r ' .  o  ,  r r " l  . n '  ' r  - o o '  d  i  r r '  L r  n r n i l
. J , . . 1 , , .  o  o o o .  L  . o t o -  " . r '  o p o ' d \ "
nìr;,ì d,ì Îotq", f.."d lhi" íÌr.olourúg @rtq rftp1c 915\6 of tu nieh-
@oth Dr!Èq rnJ FrNùo(lì od Rir.hic fofDd. moset .oÌ,fo!ùd {o.J ro
o.7 !-;Ì;lcL'hed À."iJd i" rNo sp{1mùr oflìsLkndì Dlraiq aEdLt*
.olo,r! d c1a$ i ln rhi! !Òm.x iotr ir iì rI Lc ùnriùùL ùrt {hnc sLs of ordlalt
q@1ny c;i!trdìe nìrDÈrrt @Dpou r b{oIid.oloucd if.x!ìofd b rons
inliqh! for some rnlc I t hc !Òloùr $ frodEca rdcs Gon, . vc!) ìighÌ anHhls
niÌ ; a taúiùl dec N4l..olour ànd n is ! núrù ol.oÙEon obsdv.rion in
lsypr ù tun ù. d.rìt i,ì rrc lcigLbqùlìùod oa toM5, piús oa $ hn havc 6ccn
\:iii;c sLs eloùcd io rhis EU!ìú. rh! .olornrio! n dud ro Dingltr óEroùnds
in Àc sla$ Larhg únnùgotr. soDc chllncl .lì g., \'hich a?Pr@tl), I Ùoushr
aho!ft Lv snliqL. d ù not cn&J cnLd hy lnr o! !Jie&ù\ny, dìoueh rhc ìatq
t so plodu6 a 5ìnilar .dloùnlioù It ir Dot, of .où!c, s'sgdEd rhr rhc .oÌoùi of
lriùr {úll}ii dN ìÈ! hsu @s.d 6} crpoffq or th! n n dha rh!ì origDn

I h2vc b(n nEblc ro obúLn rDy sp{iìor of uliúr Egyftntr L1&! sL$ fÒi
ùilysl, noi dos rrrcdi givc oy 4l)ìs ol dls el$s. but NaEeq aìJ Kùtygr
foùìd dìxr rhc coloulirs Em! h Ì*Ò nrkDcs \E duc to @!pd ! N'€Ànc{
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l.l '^.1ì1," 1,", , ' 1,..d r.r '". i"l".r otr Lì qr rù dr !ù!vÌ L'.rl.uur n

i"M;1" -1,"1,.*' J"-. -d N".intr1\'lrùd, iLr dlPlÙt rìi1ÌÎ5, rru, f
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-", ."1'.J l,.r'cl"--, J;r""",hnvd,\, rl(t r$Ò ù fqldtr ùa.obJrolJq
E!r! tlFùgh dÉ llùdrìinnotr oflobil. ìLoú in\ rur ,{o iìly !d nir'tÒ,
..n - ".;úr" r *".1d l'" (l '" ù," Iodar, nn ú,li!fl! rhr tlc !ù11$ rlurlÀ 6c

'iÌ 'ull,..-,g Tl.. "-"."1 1. .,r fo! lobJq dNtrgL n ù5 Ò vl'-"*"1'où
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bcjor er ù r' io, .oDpouJ, r \r ilr tLc.rt \!,1 nvo \P!!úrs of li lu!

ùli!a!.,1. ProlcDi. p{uÌ.ùrlyrd tu,nc L! È E rì\i !ùqli roN,d a !ql'ù
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rn ilso aound by cl.inrn ùd b ctcEE udjc[!,r vqluìs i! rhc Lbdrbry of
A. w. HliiD2q Gtrroftuùrc\ ibc diÈs or!ìr spcnsr xE no! sìycn) ud rc!5i8,
qho 9o016 dr an:lylq ruliio!! rcvcla1orh( lPriDcN i,ì rvhùh x obdt cof-
loùdre pektr!. NùLn.nì ùd rovgÀ d1J Dú drJ co6:Ì in ur ol úc sp(nN6
of ehcft Esl"rro bluc elÀs ÀcI eDriùed rnd shÈ rh.! ir {s nèvft kd urril
vùuirù hd dd rh* rLc cotou n srulnlr due b . copps coofotrDd, Ltrr
o<Àiocììr to rn úor oDpoúDd.: FmrÌodì úd Rn.k3 c@incd lixi,! !pd-
!hd5 of d.iot rsylrìo uq. ùJ b1u srÒì gls (ilryÌighr toù dr EiglturL
Dyì$rrùl rvÒ fón tu pcnod cishrl k 5ixrh (!rur. r.c.)+<rG.opi.J1y, \'idì

rl)l.ne of.obrli, úJ foud tlì* .ob:Ì w6
prrdi i! rLilrr,nK inrÀra G3.r ps enr). Mor reùv G.tnrD' tùs J.
e{ed ùr$ ol.otil. h rhtu spd@n5 ol6luc glr! Gon rhc tighrcnrf ùrì$y,jn vhi.h niclcl &d ftDic \!ù. ils prcrnr. Irì ìt rLjoifty Òfc*, rLc.oÌouof
blu glNd, {LdLs duc b .opps o! cobrlt il uDdiÍcd L} ùe prfie ot Drtr

Thc ljldurs of.obalr ii Eglprnù g1q sp(ùlly r so srly. dne s rhc Eigh
&endì D)rìsq, n ofcÒ6idcEbtc iEpotuq lirc co&lt coopoond, do nor Éur
il rgypr excepr a ùrd i'ì odE rnùrhli. úJ dìcn p!écnc i! dE slar, if con-
nmcJ, vorla fcÙ ro indnîc .hr rhs rcrPtnn glAs Drkds ofthf time vù. iI
corad ùdr gÌN ùa!!n clqyLsc, rho Nc( sìns rf,is DnùiJ. Evo ù counrtrr
rvhcE .oLirr qc o<un {.o! c\.ofìe p.6n d !ìt crmrs r.gìÒn) ib !s î u
.rdt fcnod ft ofi!r(n, r rhc oG is !d 61uc od, rtrúeao4 iB nluc 6 r .otourirìg
asor n rct mnhlly s,ggsrJ, bú ir Egr'pr, vlìrc rhc orc n nú lourJ !r$ll,l

A grd cobú nì dú Ear bc duc ctrfrd b .ÒEpou& ofcoppù o! of;on. thc
colou oa.lc ùo,lùn gcn Lonl. glN, for.x plq b.n€ psJudÌ b rhc lancl
ft n ù a copp{ coÙloqnd, hNcvs, rht rhc gccn oa rhc èìcìor rgypir s]Is R
dE. on spenn.n ofnighrqrtr D/nsq ùr àlityrd br Dc re lotou(d Ly

Lo.tgr fÒud copps @!r!oudr b 6c rLc coGuljls nÈrq oasp(nNns oareyprì!ì
gcei errs ehNkJ by rhèù r MJ F*xwoîh ún Rn.hi 6und .oppq (ud :ls
lcrd) i! a g!a! s6* oa Eigìú.nLh Dn6rt dart !

Thc colou oa rLc Esvp.io rd glÀs is dtr. to r,l o\ide ol.opl)er. Thn n ev1J.n.
6oE rhc s&@ lorirs dú fol$ on d{ 5uúcc {ho rhc st65 dcÉr5 ard i con-
6o!cd bI mtrsú. Trro spenùr oa !s glJs, one lronì the Elglìr.nrh qnar)

.B Núbúi@dc Kdyci,rdr.Jorf4,.ce,ù,rri{i(rF .ú Mr r.
nd srd6. q (!q3). PP ,f n. w. c!ihú, crdrrùùrÈ lda k )(](w(trr), p t43
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ù, s,rt! r ('eI), PP. ú-r.
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Fr of. Rril on rhc 6{L ol rL! dgùr of Anutt. aJ :lÒ dr boì or sìùnìc on xhich
Àc 6qùc er,, !l!dr r. FDtrd èìd.o!sd Ính .oloùÌ.s, ts!4$ sl5.l
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úìRÌ, ìlìc.f<r L.irs (!y liLc a 5orì oljell] Nnh îlEor ofr rl,1c búrd.
Th6c {ìric rdio!5 vuc !!r.d thÌoughour rhc oùe SoJv of dt gL$, !ìd ihc
cF.Tr la piobably iftc!,]!d b nnihrc iEldirl porphrry'!

As drdy $aed, the nrs4dicd loi glas nìikirg, util a lft d*c,ld.9rúP
$ì,1. calciuÙ arboftq naao4 or fÌrDt nhs, ud 3 sE ùroùNoadtcoìouiiìg
,urril scor lùos ( ÀD À{ n fEr Àc .al.iùn .ùboDrc }E !ù rJJcd a
{.[itrd dnt ns prrcDa \ó ù!L]ìor4 btrt dùtit NA $A uD.onrloùdy s rì
adrni\ru( vnh rh( seJ, n L.t,g r(ogoizcd th*,;' oidù to oLtrtr rlc cquncd
($lG, sud fsrì c(niì loclids oD! !ù$ bc.nflord, {ch sud bci's qrrz
eù.oDniuDgrDhal3d@ixùicolùl.Iu'n a!6oDfq \\lì:!lì s ftn\ coDDoD íì
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uù,ri Lr rù!J. Ì,!.i! lrqc Drl!lioql] 5rhn L,\ r,j,,]D! rrn, !l!, r:,r!i!
i., i !+ip{ \\n. od rqli ,r orì,ll ,lÌfd .,no c{t, L\i 3 DuLl]3 $c d,f^,ic
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ofThúno5c !r. ore oa {Ldì v* edc up oa 6ir of(d, snn, rvllb, ana ,vc!où
or brovn 9155, fscd beeÀ{ ir sevfrl 6;Ìy sldt aE{ od butr úp on a

sEa ngqEs oìd a4r odn oblc.6, Nh s rhc Llsd rnJ noic rÌahocr
pieqofl r),: àn ootv hxr tccD ura& by nLoùlJn€,! and n n cnrcùdy proù.ht.
thr 1 fcw opco boÌù ol Nsy Kilsdoa drc od h&r w.r rlo 8... "r p.a!,s
'noìh sLr irro a ooold o! rysùDe i. Òvd à! irvqbd noJd r

Gìss vs .l$ {Òrlcd Òld, oa oLJ<r rvùe .in\ù cú coE a 5olid e]Js btoct,
, J  { h  t , n 6  J b

o ,  .  r  o  h .  . o -  o t  r o  t  e !  h .  -  . , , o n . d  . t f  
9  . .

\ e d . . , o r  ,  r . J -  . .  t r p r ' .  " 6  o  o  h r ,  o ^ , : -
\ l r l . r , . c -  o J  " ,  '  ' . d - . r J g L . h . J

orgimll] fÒmils psr ofcourpori& 6surs, ù nDjoity of Ncw (igdofi dft,
ud noE oaÉ ù .h. ElghÌlurL DFÀiy.

Glas {a !ú roud uùiì rhe .nJ oa dtr lìsr ailtcniun B...,  d bÌo}î st6s
04 pg.hr|s rboú rlÈ tcgimins oarhc cL|nriiù

ca,! ùc s<ilìcd ghs ùlowùi J.pidcd ìa thc bo6 of ReÌlìú. (lighr{sth
DyDsry) bcìns, i! tui oe6r rvorrm r

ds ùliy n of.ìì Òllcd @aEcl,! p6r, o!?ítu d. ,?'.. k s rtùn"i "q q--r,
!hicÀ, 3lthough 3 vn(ous Ìnlerii, 1s dltoycd i! n\c po{d{cd sbÈ nd fscd ilb
fosirion by hct, {Lsc! i\c an.iciÍ rgrprixn Dftùl y5 alva}s cut,.r Dìorlddl,

TÀc rc@5 !-r ud rih d. rú,r fc un?rlÀdory.
b ù  . q  , j  J J , l  . r . . 0 1 . . . , " t . . r t o j

o  ,  J .  t  .  o , d  o " ,  .  o "  o r . { " n  - ,  h  s L ,  t " , ,
\ r r d f ,  ,  n  " l  c . s . r , . d .  h . " "  r _ ' . . r r " . . r , d . .

. . d o q o  , !  , o ! L . . - t r ú . 1 - . . r  L l r -  d L ' o d .

r H. r vd4l, rifr/È ./ r i.. E3r/ù ?4a!d I d.
, sq,, 'u Gqt, F. xFf; F. w. s. wn

14' d r/ddrrqP4 w Gqo, PP j rr: Búr
Ftu &a cruh, .dd8r 4d E i/fr' 'f

drr dod& È shf d P@ÈD.r dxc (w. M F.
4d ,r'údr, P {r sE ù D r. údo! c@r

! cr J D cooi!n,ù, cL! s,ùG ! (rr.o), + ! 4 nc qc q.i {rís \Lcr 6r
ii,ùhr oùù &.!n.id d gnsr b! ba' r€ed bl R w. soih, cr! t!4 tu

i D  B  r b i d , ù F , ù r c r d ú L s  q

.J D..oorr,lùhi c[$.rrir ù Ge.oJ, !r. ! rr.
. 14vt tuuúq, w ,Jtn), p F| ì\ Bdú ,t

r{j{w (Itsó), PP ]G!.



and n loDù .o(ùd,- L. sql ro Jsdbc ù soft gh$ Inhùú ÈlnÌnftr, o! spnL1c,
ùxn. L\ d,c an.icÌr rlrpnrn D iDifthn of pKioù or (uri-p(ootrs sotr4. rr
n 5ugg$rLl. ilNúoiq rlF dÈ rus paÌc od rt. /. da llùùld hc dnaldcd ud
Lrùr tu !u.!hLurd rhodJ xr!{r)s bc lellcd rhîn i. D!ì.Ìy, glis.



Chapte! XI

METALS AND ALLOYS: MINERALS

Thc pnncip.l Nùls enfloy.d i, rnciúr ts-r"t vùc coppq, goÈ, non,lerd,
ilvù d ri,bur oùo!!da oark ùc ofuriEoq and Ò!coaphliùtrm r. kDou.

fou! pdripzl alloyr w.É rlsÒ drployed, m'nely, bFDa, whi.À n 65cftieìlt .ì
dlo{ of .opftr rDd ri! I a coppslcJ .llo} i cl(hq zn llÒy of gold oìd lllsi
èìd, r rvcrylar dab. hcs, rhì.Lsù.lloy ofcofpù rìd aD.. h addirion io
ÀÒcúcbls!ìJJloyi rnunbdoaocs!ìaîîuilDì!ùal$&úù\'d.ùorRd.

îra. Dù15, 311or5, oG5 ud Eìlqal! will noL{ hc J.ribcd.

ítDot rhÎ útihù,y vr sùDoìly
olPlorcd i! u.ì@r [$'pi n 6-od
Eony * Ìt s r ùryht, sird-whnc bdftlc ùhL ÈcqErd,! h3ving i .rrhlriir
"!ùruc, L!Ì ir l4c\ u$d r rLc p6cnt Jiy lù nùknìe e!tsù elìoys, qch ó
tjpc Ecili Din ùnir nkhìs rìd iùiGrctio! ùcàl! Although u!"-", *-""
DÌuÈì1r i,ì rìt l( rîc s !úal, rhl .ondnion n dtèùdy nrc !ìL] i. n cùE!1v
loud oi\;n rEall rúoúni ììr r,li'rofv dnplolril iiì údst!- 6ù!s p!uuu!.u
ftrirqrly ÉoD albùì Drùnly-o.crilg @DpouJs G!6). so ttr $ l lno{n,
Dcirhq oriEonl no! uriEonr old oaú n lgyfr, btrt probrhìr u&s oa oùnoDy
.dùpomù, though Dot E.o!/!,], rrc pcrciÌ i,ì L\c 6à coppù úJ ìcad 016, and
1ùrc lE 6c@fou h rLc li.Lcl o( |IÒn sÌ. JolD s nLù,] i,ì th. Red seal

Anùnonr oré.Í. aoutrd in,!trv pr
{rh rnciúr Eg_1pr. 6ur rhcy 3lD o(u! ìD .ourì6 rhÍ r@ in .orbd siù Dg}pì,
fo! ì!nec, rhq {c plcniifúl ú ^sir Mùoi íjrd o(!r rlso in Ìesi. od, i'ì $iì1

nomq D erdD oarhc ccck iJÀìJ5 (Mlriloc ud cLjol.
oDlv onc ilrecc ofrhc N ofúúalln !únony ùJ vcy a.{ i'ràncs of.he

s. of rnírnoDv .o,rt,o utrds iì ecic
eù '!nl 6adi GoE rhcT xcng rònd qnòq lero b 7ro B.c.) foúd hy Pdri.
r tl ttrhun ar tu, r.he piodudior oa.he Ddrl ft o'n ns oc n thr,late ìs'nor
nlPlobaLlc.5in< rhc p!o($ lr lor LnoM i! !ùopc uril rhqr rhc 1ìftdrh or
5ni(nih dnù) À.,., il r tNos cùhi'ì dht dr bs& Nùc rùde fron nxtiv.
m.Ln. bur ìdhù rh\ re breqsht b Eglpr 6 uàl q nedl À5Àiorcd úro
6Gd5 !úoi of.ùEC, bl f*.d.

rh. oùh odE jràras or thc Ec o. ùÈlìic inrinonr nr ùdttuiry or lhich
ur @o!d .o 6c foud, & Ò núdoncd hr D!. cLdfonc, vho sF,3 M.

t F. w. úd!, "d c&r. r+1. oL r4d}tú .Lt, p. ú.
ù. ! 4. !r x{fcó.

.J H. cLd"orc,'s^/,r{! 1r5È:), D. }}7.



oppúr ùdrLl fqrJ r (Lo Lùì ! b6lù of,rft]j; úinoov iod M. sr(
aquJ ir T(Io pùrofrrÀ! ofpùcor roDv.' nr vÀ. arol TcIo NorNuld n rlr
íD. r ù cLrriùr v.nc if{ ro 6r !ù rc1ù ,

r.u!poú!L ù rDlior lr1?r rÀr ar L!
h.ùl î t) i NùÌldrL Drur la-poor.onrtre oaiuNry j,\nìnLi:
(r) s c'c-pn,r (ù ,dùr) r$ùh úNid of ù !ìÌlfhid$ of 1ù.1 ùa rnNùy,,
,rr! (|!nt ftuporlù! of r!ùororr$DsLrf d.rùùrrùÌ, rltrlgln\Lrsl r
poLihl! dùt rrr Drll ìrr!.s rùniù) srt{a (5dfLidc oflQd).,)n 

 

D! ony l
lolt l,lol.urtiotr of $lphiJc ofùoùoÌ r r DrúJ nùfmf o,,l t)dncc dhù
5p(Dru' oa.r. fiù. \Ìlì ì.ù,Írocd re$ ofo, iirirofv.ùi,rùu r ùL
aod.!ùL iirpuiq r rh! sornr nìd. 'hùtuf. nEr lh
piir (.dr llr Ì s(u u{lelhrr) oùi5dr or or.orijùJ !ùuoì' .r.ù

ldc i!N]s.rion.rì fù slrùg n iuo,_v.
lrio {.ú qdy noN fq alphidc of onDù_!. ò.úl|(r\Ì lrr{ ro ft uùL),

rc uulihDs aEh.oìpùi!ùD. TL! n!òr
nù,.lirg lr p!!t16ty ùi,qr aFn rh! rf
o4ìorc.r r oì.!!. ùùii.& L) rl,! c(Èr ord rùnor 6 rL. iùdùfrg,|ti,,

î1n,. .utri!ùr of gJoù (5uLph& )ar.rl
5oDù r$ .orbi,i,s ktr.s of lrlpLi,lc of ftiìotrr r I nr! rJ nDp!!iq. rynh

lJr of !oppù, Ltr.L ovd. of iro r.ú,J Llf.l

LìdJirDDbrh!r.+ ir. N ofu,i,Íi,u!o) <ùpaudrrì.yr flifi (po5i6t,\
.iÌrf !n. rJ iÌ nì! !!j.ao c\oìp1c5 hi trg kro\tr), i aDpqud o.x ntuorr
ud lcrd hn b{r aoNrr úrÌ .ùt.rirc ,nrÌ!! ofEllo{ qlls ùartì! Ni,rhonlì
D|NJ, PrÓrtr p{ioJ ! Aab p.riod rcsfld:rfl!,3 or(l 116 ofrn q,ro!!uf

rì or,1., if]n$iúl!, Ìo pluyqr r|! pcrPdM o, ùa nrhl$ ùd r15o ò lyoJ
iiLt (uftf fùblnl,ca fr..rùú,${ri,,g rhî

ù ùrìv r'.n s i,, r,oút rglPr, r tuì ùtìr;.ÈJ. Lt'o{s[ rù,! (ìud l!, b
r.hnlcJ \nh ftoc or, ùÌùL Th( oa dE

ù . n , ( o ú ù f  r r l r r ù D r 5  H l l ,  r h . . r ù , . ,  L u  J i 5 $ , u o ì n r l
i Horlnd .ìf. , rrùriìg rÒ !oùi! do(Lù q, r]l I ù rflltrcc 60$ l;qu rlr

roùL ÒfTú!,kl,rùù!, a), dÈr rlrn Jo.lú!, rlu![ si!. a lir oa,lr .!*un! of
thc bo\ù (,nnii,q NLù rlr bo\s y{c ,oNìò Dùù mn,oor roorg oÀù
.Új!d5iìJ ltlJd\ wci;u diuùrfpù\Jù .lnpùr!Ì otr rl,c lloo! or

A q d f j  ! . , î d , [ { P , { ' , '  n i J  ù '

ar r cùiid, îh lt .r !.i&r /rrld,.i ! fr



rLe rrnpro ftc  

 

lìid*r dhdtú úJ Òn\ ú rru ìnre5 vùc rhcy
lcsiblc {6o aoud, oìd orc irrlipnon \ Do! Drked by dr Frdnr $r: NJ b
.oÌ ìfu LoL.r of ù ntu irriprio!5 l!ft, onc Eoiions orlr i!!or and gDr
(p.obity odoDtuous etrm c hiEftrt)ùrth.odnnrdib v{ior{rnl6,
a!rcls \Lìú ME nrc objcd5 ro îrlc fo! rhc puftils on oa n ,i,1 whi.L n
th. Norl fùi E1-fúì of€n rÍnlftJ r rtriRbn). Ir dÒo !ú, Lo{c!s, Dcaì
uriùony, 4d n L hish! nnplobrLrc r6ar rhc rg'pdu ofd dr& (l|.rf) tì !
\tr{itrl \'orJ fo! úcbll( rùúo!,\, vLilL Ìuh]@EpúìIclr (<Dd} ras. vcly

rc n !o ìimiÈd rh it fttrnoi lùv. LÈtr rcll
l l,Ò\! uoril n r'6 ploJuad {rid.ìelly f.oE n! 0!6, rvh rvslor@lic!rhrì
3li.trr rh. tfa\ìú cerur À.D nú cydì if ù Lr xsrnd dhi I lìd Í úisra6-
lard uri!rcu-I n ùcu! !ù ùàlln otinrcur, rrú ! oriiìoìy co,npouDd, r
vr\'ofr lì* 16 h4n piùvcJ iopdrg dÈ .oEpùnnoa ofihc lgfnin cycpluù,
Ì n cqurlly uùl*.lv thî ù sho Ja ìr

'ttc ùri!rc!) pord{' $.d rù fia\c 6c{ found in rlìc ronb ofTabnHtrnù!,
ifdr .xprù,iotr b. hk ln.dlr Dùù ùdiì1,. ur!ù] i! r fiuù.divi,lcd
(ordiiou tsu..onsidùlg thc 5@ciq of DùlÈ urjoorr aEic y, rhc o!ou-
&(c of!trll, a E*qirl is $ rúy inproùiLl. t\l. nolhi'ìg ì.s thíiì r drDi.rl rìrl{i,
voù1d b. $Éci.Dr b 6aLGh n5 idcDriir od rhc 6nshr, lighr s(v, sfur uurrur
oLúirrd 6r po\dsirs odallì! rnn!,ony NÒuU lùrc bùì vù! ùÍihbl. for ft

rtNreùr' i ufd rosct b Dcu u unùony
' ^  p  ' J  "  p l  J  "  d  l  "  "  r ' n " '

!o!0!l! r i l l l i ld)_ ro hrvf L<tr ki
lùtl. lhner.ît r]lr agi! a ch.ancJ ulrrn Lrould hc !ra5{r for m6ti6.riÒn.
It n $ssorcd rbÎ a ólfsiù lìÍ rirn 6úvd n bhide orrùd (qilùh), dr púri-
pil s. oa !hi.t ú rtri.Ìr lgypr rv6 r !1 .rÈpaiDr (aDd $"n lumPl of wÌnch
Ra aooA i,ì r1rc biù6 ud nc !oÌ h dr clrÒ Ms.un) s sulphnÌ! oadti
Eo!,".' I \ìulJ ìik. ro morioD, too, rlùr r hd rhc prlil.gc oaraoiling {irll M!.
cfu. î L!\o! during cishr îro!5 ud rLt I qry and LrdcJ nor df dÈ Òbj(h
aloD ù ronL ind dft, * r .lìdnnL, I fd.dlr hmiln! N r dr ippoane oa
Nnlli. diìory ùdwiù\ rhc kr5 iò! uriDoar and uriEo!,r loEpoúd5 úd
rhr mL\ìog thî vÀ cirLs orc or rhc Ò E ùùì. ú\Ìd my noti...

2 cmlì:.r, f, r reù lìisto.y ofrsvpr, ays rvnh !!{crcrcc b a rctrc iq a bnb
o,Middlc Ki,ìsdoD drcî Bcoi ll6u trpùri.!l i{la poqJtu J rrnDoìi ú\
!shq!hi! pr lo lÈr$i.'s . . . .or
oa i mcr, \'hof iacnrir coulJ 6c îxld hy .hcÙ;J da\!is, tú e qfùrion ol
ft6larion. ud all thr lD j$r bco, ÍJ otr .lì( r,Ll.d i, cqúlly xmlnrblc n thi

r. FuL ùl Koplì úb dEr lrtioonr pl,rirs r- kDovr iD Ig$! iù rboùr dú

d L g ] d . ù L { L ' d l & u o ! ] ú ó . N N ' d b '

..1:J r ! idr,lrri!4rnd-nrÈ! F '+.
! cúadsrj cJ|trg, r,rr oind*, p !q) rEGr !ùrrnr húÈ

!H ùurhrq lFrntr dd r&. úftr[fui!ft/qFir,! !



Fiiih ù iLnL D!ù$.r I[ qi, lù.! r] i,.r l.o n$ ùar lcrpc! qrù o,(l Lx u
of,lùi.LrÌ! ù h( i ' , .ìff oa î L,Eh ir irn[ 6ryLn (i! uI ì ,ó f., l , l(,;.r
L { r i f  i  L i r , . , i i ' ù  u j  o r  (  l ú r o  ! ù n l  ! . .  t r u d , t ù  j  1 , , ! , : :  r L  î N c , ] n r
iffùna!! \ r[ "l,r , LùLùl fovùl ( b. i nu], i!r{ ol D,Ìi l ,! . r, -, - Tl.

où uo J!iÌ,r Ll:ú n,! ", . Dúl n ù,lù.ì

L l . r ^ , 1 , 1 , . . f t 1 . . " n " . , ' 1 " ' i , , ! L r ù J r r { L a , ! r  r l ì ! . ù r f ! , ù , \ J r f , d

n p f ^ {  L )  L l | ì  h , v  N ù  L r ù r d . , i  r  a x  o f l l l i f o : i i n o ,  r I n , r  ! , t ( f  o t i

.!fr{ ùnNi{,\ nLor úl lr) r !ùu,lì Lrsln ,l$o NJ xù,no,v qùLl or.!r
. .  L r  J L i D  ! , ! [ . ,  f " , . ù t  È L ! r ' r l T \ . o , n d c r : L u  À !  ù D D r  f l 1 : ! s  ' . ò

aprli i  u,.,, iùLLuo nNùhÌc \i l \r! úl .\ ! udlì ! i  . L! !,rùNùr " . i f , i .
(  ! r ,  h i ! ! b : r , J ! r c  o r ! ! i  { . , r
nr nrn\, \. jr! !ùr ]-n. rLl lqùr3lùn o \i ' !sr) {ì i, Lf! '  i .). Drùi.

\ l L ! L  I  r r ù l  ì (  | l ! \ r , , l , r !  l , ! o ,  ù , i l l r r , ,  ù . n r E g i p f  r i : c . v { r s

, rl, { ftNrur \a DoÌ faNJ ,a tl,! .,rfJ. trr rù, noil! fn,lÈ tl:r ,f,D,:Ln
" f , t \ ! D r D  o a  L l Ì ! . !  \ !  ( n ù l

! r 'o!l ( l$liq, ! i,Ls ,lìf . l ì ( ì ùL,l,.dfr,

l.!q! rNplè \{! ú Lf)!i l , lr. L,', q, L ùn ff of frplr \ur hli!! nqu
n,Fìrur f, ì.J rÌ 111{6 oal r
D,rl! ,1. r(h r nL! ,Ì.xÌ{!q ! o)!.., ""ì l l ]! rnlgf ùarn ùD} ],: i!\r{ 'L\

i  i i , l N  r l , ^  ù  Ì ' {  ì  l n , r l  D ú  ú
J 

 

{ui! iLruo.f,([ 1!!ri! 01tL
.ì d,i l lc |IJ.\&! r, r,! 1,ù,
ù I i.,1, r. i\! lnlr d]! Lr\Jarh Dr osrrr ù \l!![ Juc -ù., o ] ]n <ù. n,,1

ù . , D ' h ! !  < Ì . f r . \ ! .  f $ ! Ì r Ì  r i ,  l
d u o . ( l r .  u n h , d ,  r o !  i $ o . i  f r , . . , . r " o , l

I r lú l!r,rrif.{ ù, ùfd,. irrr. ú 3 q,F|! rnùaù,. i l lor s | ! i l f:Ì. ! i

L i  r l  I  i l  D a ù  d , !  ( r o J ! 3  n r i .  o i  1 L t  q  {  a a n  r r ì !  r ' ( r . . r . , 1 ; -  " : .

ì r i t l D Ì , L t i o i . î u , )  ! l , r l ! ì 1 , ! 1 . f t  r , d u

li; i l l  ùùJl(lù{ sÌi l l({ l o lÌ;ìfú,11.
l i L ú L h  ù r h r ù ì r n 1 N o J . L . . D < r r o i c d  s ù | I o ! 1 1 1 " ( { r ì r ì i r , ú !

lJirlc cr{r.ùfor(ìÌ, '  L!,! td Llìr ' l |r ]r.ì Ì,!



ù.hantJ ud clEtroLyric ú,ho& oa d!ùúg hrd ill b<D n4a$ry. Tlt .f{. of
n].h .ororior ùr. lùv. ben tu d6rùion Òf :Ì rhc odgi!,Ì aúÀ<, r'nh rhc

qmdr, cLìcl1,! coppa laidc ud 6ri. a!6our, viL\ Fù 66n cbloridc, !rd, ,a
- 1 , - . , n . J , ,  t , , o . r  o L r . ,  f l  . r c o Ò . , , o , , o f , , .  o , , . , , o .
pùiir, {hich n Dcnhq imposiLlc !o! utitclr, Ìhn Lrt( {ou1d prohJlv trvc hftù
.orr .,l no ofJ!. îrtr àN dì! !.Ìùri"g. Thr is iÌd b lhvc b!ú Jonc hy
nroú o13ltrllring hri\! oadilur ilLrLoc sd dd $1uùo\ dr roofNd nú&riil
h.i* icno"&t ,fnh wodJcn ún,Edú! ù b!l"tr5, in cleîoÌyrn &rúrÌ 6ciry
3l$ Dútioncd ùur, ia thc loEod.d $rfxe couuúcd o\ide oaù.i n o,ìr s siggd€J,
ni if rLc d(rql)r; rcùucnr v6 tL* aJloarJ 6,\ FiDt ud El&idsc,r 6 appcei
vst pLobrrir.. dE( iror rìodes Nodd livc ùer cDptord d:ìt dr.ùklniùn5
!c65{r b ploducc a rtiD coatils of uì&lti. orinoDv o! rùc (orp( {oo1d h3v.
Lùù rrkrq rid thr rùroony liy.i Noùld ììxve Leh J.pùsi.d nì útrdr ùr $ru
D!úq a5 n {sssrd 6' r.inl od Korp re dor ùrudy {cKpr thf it qoold
lìavc betrn lll i l i 'r! rcti,!rùadJ$lftidn),hndybr!turtuolrcÀ ìhc
nnploLlbilir rhr rhc ancicor rgr"tiu f rnr pùiod, prtrulùìy f so .ùry I dxtu
r rhar qf thc qvq and hsi!,lúsv uri@!,\ plrrins n 50 s(î ilnr vcly !D(h
s.orsù .vi,ldre th!ì .lDr .i&d is ir(${y befor r.ù be rcprd s I trÒvcd
f&t, od r algssr rhr thc p*cL6 od Tor of plrirs Ioud Dav hNc beD rhe
rcni. oa rh! f.ocs oa.lsùrg rìrloyùt, rù .h* dry \yre brorsl* .bo!ft hv rhc
' q . o  o o . J o r i - " ; , " , - , , )  - p  . ! , , , , . . o .
rod ! irtoaù.coppù) bdr Nbìlic dr..:

.i!k ùJ kpp írc 16r 'AÍúoìy 5ulphidc [ó 6(! aoud nr lri.Dr rpri
Ecoi oflto . . rnJ ùhEo!) oÀidc i5 rcadil/ dcnvÈd rhsrflù@ hy !o6rirs.' so

.ÀolrGnd rhÌ oa.dr. ftoo ,,,w a t,!q
)a6 afr{ rh* of rhc q$ ard h6ì!) hs 6cn fourJ úî @ELrd of subhidc oa

Èvc coùii.d r s,ùàù.1 ùo|Dr1oì ofrL,l
phidc ofurn@ny, 6ur n n no( plobrtlc rhlr i! conàilcJ ortr a vùr $u11 nDùt,
akÌ . G' odra .omrd t*d. rùt, Àrù fr acw sr.r$ of [t / ol ,È n-é5{\
( L  o o . o  o  l p , o  o l - ,  o - "  L  o p , o o " h . o r ' "  r " r e .
aù Fóùa), n *Òuld rqdr Òtu1dcEble .údcnè b Aìrblirh ò . lzd dEr $Ec ot
rhs lo/ir vai coDvùrd uno oxide of ornìory br retriDg !d rhî thc o\id! so
ohbilld va thctr cEplovcd lor pltiDg ! qrq and 66in. Ìr is nor iÙplobrblc, bo,
ùn $ùPl of@tr shoul,Ì Liv. hcr cDploreL r dÌ F,frh or sixù Dy úry. E!d,
if;on Ìsc scrFattl laom, whirh rò !d rhc ar, rhrl ir 5ÀoulJ hNc lNu Ecd
r rLe DrD( $ggècd v.ry {ùlJ<.Ìy.

coppd, \4i.1! ùl,k gou, i5nd uNlly lùud ìn n*u!c in rhc Edaììi. co!-
dn oD. Lùt rLi.h gmúììr' D6r le trodued sritcirlly arom uDidftùv-looktg

d !L,4 ($ ìlj) rù ,ru úrbs lP. 4 ,rcrj r H{d L,44rds'/r.,s ! 6r,G-ú.
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t i5 !Ndi,D$ lrqì ,lLr duúg ìf l '|| iù tùiùù NL., .of[ú r$ $ùl ùì
nrìll Ìirlr inill D,oun r v$ ol]húd arcD nrivc urdn (i.c. copFù loud
Dnùall,. i,ì dr udnl! hi),s 6ú l,Ò\.c\s d,n f,lr 1.. \hi.l, rll Ìì. ifLrd
li,ú. ' lI,..uu 1,. or dù,l)t rlft ù il lqkcqucorpùiod5 n rv6 ds:vcd oùd)
a'ùr rhc îndri,ìs oI oE\. Aloru{lhndòIq!l) J'!i! i. (,r,il,v,ùÌ L) rr ù,
r o . ú J ,  d ù i l r  D s . r ì , . o  f r  D r l :
ofrn,nh Dsrlì*f5,, ttr conpc,tio! ofÌhi'5!c!i,nd,, \rlì ùhjglì pbfù.br
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orcs may be obtained in nruch grcrter quantity nd in morc easily accessible places

Tl1c cvidcDce for dcienr copper mnring and ucltnrg by the Egyptians is twolold.
fìrst, thc cxistcncc ofancicnt mincs wjth rùins ofùriuiug scttlements :ld ancicnt slag
hmps, ord sccond, nìsúiprions in tLe neighbourhood of mnres left by Diunrg

Ancìent workìDgs, sornc ofwhich are ofconsidemblc sizc, which adrantedly wcrc
either for coppcr ore or for tlrquoise, cxist at Màgharah and at Scrabit cl Khadin,
both of which arc situatccl ù thc south-wcst of the penìnsuÌa of SiDÀi and aboùr
rr  c lr  c n ' iJe, rprr .3

That m:ny ofthese workings wcrc uot for coppcr ore, but for *rquoisc (rvhich
uas employed for beads andjcwcllcry in both thc Òld and Mìddle Knrgdons rnd
cvcn as catly as thc Badadan pcriod).a there can be no doubt, silce at botlr placcs
,, , rq, ,os., ,  s ' l l  fo, , , ,d ùd rr  M,gh:ru\ ru-. ì . ,ohc , , i , ,u,g,,  c-r i"d on by rh; loc- l
bedouil at thc prcscnt dÀy, tlìe nain worknìgr extending for about two kilomerres
or thc $'cst sidc ofthc vÀllcy.6 At Scràbit cl Khrdin, althotgh turquoìsc occLrrs, ir
is only fould at thc preseùt timc in sù^ll qùaotity and is not now workcd.i0

Inaddition to turquoise, howevcr, coppcr orc also mày have been nincd rùci.nrly
3t Magharah, since ruins ofmining settlcncnts cxist, dàting principally fronl thc Old
Kingdom, but also from the Mìddle Kingdom, in dre fomcr of which have lxcu
found'a great amount ofcopperslag and rvutc scraps fromucltnrg; aho some chips
ofcoppcr orc, many brokcn crucibles and part of a mould for an nrgoC,? and in the
lancr'a great quantity ofcoppcr slag, scraps from srneldng, pieces ofcruciblcs, char-
coal and, in oue crsc, part ofa cluciblc-clwgc ofcrushed ore nor yet rcduccd',! also
a inould (ltnd.ted) for castirg thc bÌadcs of weapons., Holland, howcvcr, dcnìes
that any tmces of copper are to be found at \vadi Maghara,ro and other autLoritics
seem to be agreed that copp€r does not occur there in workabic qumtities.u

At Serabit el Khadim the proof of ancient copper minilg is even les cvident, rs
dre rvorkhgs have not bc.n cxanined c cfully from rhis poilrt ofvicw, bur copper

r Ca 4.._Lucxs,J.El., ntr (r927),pp. 162 7..
' cf.I. Cemi, hsúipîiots oî sn,at, tr, pD.5 7.
3J. de Morsar Rsi,r.ir6 r,t les oisr'es de I'Ésypte, t, pp- 216-39; W. M. !. Pdrie, Rer.df.i,.r

n ,Sn, r i , ! ! , r8 ,19 .22 ,46r ! , t s442tJ .Br !1 .Ceog,dndCeo l .a_ fW6r-C.h t td lS tú i ,pp , ,13 ,
ró3, r 83, 19Ò, r9r i T. Brrron , Tota!. dt,l Ceol. af tlte Parnsrl4 oJ siúai, pp- 4É4s, 1663, 2a(n2t
Mitrs rnd Qudries Dc!t., Repft.b rhe Mhetul lt1dustry, pp. 36, 38,

i  sce  p .2o8, , . ,1 ,  a rd  a lso  !p -  4o4- j -
I W. M, F, Pctrjc, R6ada ii Si'tdi, pp. r8, t.), 27, 46 r. 154 ó2: \. Baror, TotÒg. ofd C.o|.

òJth. P.nita"ld oJ Sìndi, pp. aÈ4i, 166 e,206 12; Mincs and Q@*ies D€pt-, Rerol' o, dr rvrtrldl

3J. B3aL, Gcos. ard C.al. a.f rtdt-Ceflînl sintí, pp. rr,11,ró3, 188, r9o, 19Ì.
7 W. M. F. Petde, R6cirter t, Sú,i, p. jr.
3W. M- F. Petie, RdJedÍl.J in SiNi,p. 52,
'J. de Morsd,, R..ltr /B rnlet orirr$ de l'Égvtt, t, p.22s.

10 L w. Holland, Qdr.Jo,',. G@t. sù., xxtr G8óó), r- 492.
rrH. Baúcmrdr. Qtdrt. Jóoh'. Gerl. 5o.., x* (1869), p. t4; M. B{thelot, in J. dc Morgan,

Rehùtltt !ù L\ úigt8 del'foy\te,yp. zz5.

four

Hol
for

-t
vall
rPP

Knl
l

I
cip,

T\t
l

all

r93

òJ'



MI IA IS  AND A ILOYS:  M IN IRALS  
2O3
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t",, _a n L ouun. e,.,i.ro,, dú kan.iaditi tn.Ìiptióas dt s,tabit.t Khndnn,

,: i .Y^,[:i.]:l^9;t/;.::;i:":;;:";;;î.,!i:.-, *,
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i The wùd i; .mptoycd in rhe paf tdsc as nùy oi n\e i&rilrions hàve cith* bccn d€stroye.l

, ,,iÍ.i;.'"JT? 
* e5! ro2; A. H. cardjner, 'r'. E. peer ed J. óeúi, rnsîit,riùt o.f sítai.

?lhe ùord used ir,y'&j4 which BreasÈ.1 rlanqaics s mriacljre; see pp_ 4or,4oJ.
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In addirion to thc ancicnt slag heaps, already mertioned, situated at the various

mines, thcrc is rlso oue whc- thÀe a." r'o mines' *melv at Kubban on the mst bank

of rhe Nì1c oppositc DakkÀ (Lat. 23' ro' N.)1 The origin of thc ore smcltcd is not

.-4". tho"Éh it i' often asumed to have becn thac ftom the Abu Seyal mìne, part

ofwhich rt làst, howevct, was smcltcd at t1t rnine, as the remains ofancicut fumaccs

and slag attest.

Qu.tlity o.f oîc' 
vciy L-v a'"ty.es of rgyptiar copper orc have becu nadc ot publishcd and thc

onlv ones that can be traced are as follows:
strai. lr) South-westcrn mhes. This orc yields fron 5 to r5 per ccnt of coppcr

xcordine io Rickard'and up to r8 per cclt according to RiipPcll'3 (l'�) South-easter'l

nines. fsoccimen ofore aaalvsed bv Profcssor Dcsch gave 3 per ccnt ofcopper'a

Easrerr ncserr. (a) rron w"ii Araba t-" speci-""' ofore ualvsed bv the Cholical

Deparî , , ,c, ,1.  C: iro.  grvc ao rrd 1o pcr cenr of copacr rc 'pecr ive v s lú) l r  i , '  *  ' ted

thrr rh" Ab. seyJ oleyicld:  on u :vcrrge wel l  over J Pcr (e 'r t  ot  coPPcr rr  d rhJt 'n
p1"..' it n vc.y iich a"d "'ay give r much as:o per cenld (ú) A sPccinen ororc from

ihc Abu HarMDid minc g.ve 13 pcr ceDt ofcoPPer.'

Some evidcncc of the auount ofore clealt with ancicudv in ccrtair districts may

bc obtanred from the dhcnsions ofthe ancieut slag hcaps' though the datr ae verv

,,rcunrple.e. l -ven i f i r  bc rsLrmcd rhat Jlrhc bcap' er i ' r  "n ' l  r re klo" n thrch"ìrno+

.-- i" t"  ' ,  "" ,  rh",r 'c.  m,nv oCthem \, 'c nci trrcr Lcer mcÀ{ued rror cxir l i rcd'

The vrìous slag hmps that dc knowD have becn mentioncd alreadv, but thc onlv

ones of which Ly prnicul"'. "re givcn are thosc of Wadi Nasb' Sch Baba ud

Kubbrn. These nay now bc considcrcd, though it shouldhc borne in uind that drcre

is no certaintv that the Sinai heaps Àre the resuh ofEgyptian workings'
Std! Hcdp dt lUaù Nd' l ) .  fhc dinrcrr ion. ofrhs givcn oy I 'e(r  c rrr  rqoo *e soo leet

Iong. ioo '""' wide rd o or s fccr h;gh.3 P"Lrre. howcver. qrrorc' Brucrru Gn
Énài,h e"oloei* " l ' " . rPlorcd r l ,c dj"rr i . r  in r8os).  for \erv drf lcrenr drr ' rcn' ion" '

nr i . tu ,so r , ,a,  I ' r  :oo yrrd' .s "  h ' le oorher ùr ihr grvc'  Brrc 'r ì rar s din 'en"i 'n '

' "  U"i ' ig i*  y, .a.  ú1 . : .o y,rd'  by 8 or ro fcer ' '  B-rrr  rrrrr 's oq rr  ' r : rcrncrrr .r0 hot-

cu-.  "- th"r ,h.  . l "g fonn. a roughJy dlrprrc.rJ hcap. abo'rr  35o lrrd '  long 'nd :oo

vrd'  in brc.drh, Lhe d.pr l '  b.r ,re vcry raiablc ud prohaL' lv not nrotc r l rn 8 ro

1o r*r  a- a '"  " ' - , ,  u, ' r  i t ' " t  o 'c i , t ' .  greaLer p-n ofrcc,rc,  r lc J"g forr ' '  orr l l  I
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11. Ball, Ceas. dúd C.ol. qf Só{//FEdrrd" D.J.rt, P- 3j3; C M. Firth, trlr' s"a/ ', Nleia,

, T- À. Ri.kird, Mnt drd M.r,k, I, P- 196.
3 E. Rúppell, Rd., ù N!út41, Kótdo.lan nd deú' P.trui!.lEú Atdbid P 266
.n"",tf Urary strpplied by Mr- G. A Girftt, Hon Sc.- Suú.ritrn conlmittce' llritish

'Fisurcs kindly suPPlìcd by D.. w. F- Hume.
. J. w clls. Reroî óJ rhe De?t. óJ Mit6, t9o6, P. 34
' Kindly coÉmúicàt€d bI Mr' R S Jenkini lnsp DePt Mines and Qurrn€5'
3Ww. M. F. Petrie, R6ed/.1?s in Sìtui,P,2t.
! a.non., 'The Cofpcr ofsnral. Min\ dnti Sttnti:f't Ptc$, ScPt l9r9' p!. 429 3o

t0H. Brùe.man, Qtdr,.Jo,rt. C.dl. sù, xxv G369), ! 29
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cannot easily be rneasured on accou[t ofthc accumulated sand. Let it be assumed to
bc: feet. Thc specifìc gravity of the trvo speciners dctcrmined by the author rvs
2.8 atd 3.o rcspcctivcly, or a nean ofz.g. The total arount ofslag. therefore, is zzo
tons md, ìf thc amount of copper in the orignral orc end rhc proportion cxtracted
bc rsumed to havc bccl thc sÀme as foî Sinai, this herp wilÌ reprcscnt about rz tons

O;-th" .uid.n"" ofth" 'lag heap ar warli Nsb, the amount of urctallic coppcr
yielded anciently by drc Sinai mnìcs ùp to tlc datc of this heap was at minimum
5,5oo tons, though probably more. This must be npplcrncntcd by the amourrt surelted
at Magharah, Sch Baba, ccbcl Srfariat, the planr of Semcd rud the hill region of the
cxtrcmc sorth cast, which togedrer was probabiy considcrablc, though cxcepr for a
pottioD of that florn Sch Baba, uo estimatc is posible. To the coppcr fionì Sinai
(ssruriing thar it was worked by thc Egyptian$ rnust be addecl that cxtracted ftom
the mines of the eastem desert, for rvhich the orly basis for an cstinutc is thc slag
herp : t  l<ubbrn. which cerrr inly r .prcscnr '  only r  sm.r |  í r :cr ion of ùc ror l  oÈ

In my considcration of the total amount ofcoppcr yicldcd by the Egyptian unrcs
an.l whcthcr or not it could have been sul]ìciclt lor thc lccds of the countrv until
,bour rhc Lightccnrh D'îÀn).  $ h.n rdmitrcdiv copper u J.  rmpond fnm Asia. r t
should not be forgotten that Egypt wÀs then, as it still is, a cornpantively small
agriculturaÌ country rvhere rhe greater proportion ofthe people did tot usc copper
and more than 5,zoo ycars after the úrst use ofcoppcr in Xgypr, namely rLc year
À.D. r8oo, or only róo years ago. when copper was coployed for nary Drorc pur-
poscs urd vcry rnucL mor. cxtensively tLan in amieDr lgylr, rlìe entire world's pro-
duction olly amountcd to rú,ooo tons.t In rehdon to thc amounr ofcopper used il
rDcient lgypt, tLe product of thc SiMi and eastern desert ùriucs rnust have been con-
siclerable and de Morgant opinioD tlìet dre quantiry ofore fronì Sinai (he docs nor
ippear to have known ofthe eastcrndcscrt supply) was 'insigniúcanr' , rnd that'Egypr
must be ruled our absolutely from amorg thc coppo-producing comtrici I may be
questioned. Although Lepsùs did nistake the rungmese ore cappnrg somc of the
Snni pcaks for coppcr slae fte 1vr;tes of 'grear slag-hills' 3 and 'artifrcial mounds''covcrcrl with a masivc crcst otdag') 3 rhi' in no way cithcr dcstroys or lesens thc
value ofthe facts respectiug thc nurnbct :rd cxtenr ofthe arcielc workilgs for coppcr
ore and the anciett slag heaps that have been enumerated.

Dak oJ Eotli.st Mining
Owing to the fact that both nrrquoise and copper orc occur in the only two

localities iì S ai where ìnscriptiols hÀvc becn found, namely at Mrgharal and
Serabit el Khadim. and since both matcrials wcrc used at an eouallv earlv date' las
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I R. AIcn, Coffa O/cr, !. r.
t I. dc Moreú, Irfthittótk Mdh, p. tr4.
3 R. Lelsius, D,ido,-idJ tr Ejylt, Ethiatií atd É Pùi,s"ld q,asindl, p.348.
4 Copper o.e (Nlachite), mehlic coplc dd túîqúoisc w€re aU used in dìe B.d.riú !ùiod

(G. Brstoù dd G. Caton-ThonpsoD, Bd,ldridr Ci,iliJdlidr, !!.27,4r, jó). Mr. B.unton h.s
infònned mc rhrt thc natùj.l orìsinally cl.sed doubddly s rúqúois. has now bccù defnirety
idendned îs turguoir.



J . o  $ - i  . , , e . J ì r . o p : e . r .  L h c , c , ,  , , h i n g  r o , h o w  $ t , c r t . r  r . , ^  e r , t i c !  r e . o r J c d
erPl  r iors sLrc for  r r r r t r ro i j .  ur  .opp- .  o, ( .  - r   rd,c . l  î . r  . r  l , " r  Tt rJL dunng rhr
Old KìnSdorD some at lcrst of the uilnrg was tor coppcr orc is srggested bt dìe
t r ' d r ' c  , f  r  n r , g r r r l , r  c r  r  o t r n . r r  d a r  u r l  , , , 1 p , r . r r . . r  . . b 1 . . , , . , p p s 1  . 1 , n ,
u r : r e . , - p .  f r o r r r  r , , c ì  r ' g " r d , r  i n g , , , , , o , , l ù . ,  t 1 .  r . , r . , o . . , t , . .  , , " p ; , . ,  - , - -
hcrd ofniidcllc prcdyrrstic darc, and rlso thc coppcr ofwhìch ccrrah nì;;1 bards
" f F , -  o ,  s c . o r d  D ) r - . \  d i , " r v c . , o r " p o ' c d . o r , ' " i . r  d  r  " r  e , r r c .  ,  i . ,  . c r r
rrorg rr ,  c.r .urr  t ,ar r  e " , .s, , ,at  ,  opp, .  o, ,  t i . ,d L- n ou,. , ,oa r-" , ,  , r ," , ," ,q ,oo. ,
h o o d  " f . 1 , (  |  J , . J - , r . .  o r c  d c u o . , r "  I ,  \ , , _ .  r \ r , .  p r Ò b , L t \  n " , .  v , g h - À t , . . . a
ìf so, drn thc.Shrì oc úas benrg ucltcd fòr coppcr as crrìy as thc ;nìddtc prc,-

A stcla has reccndy been fouud ir thc deserr south cast ofAswan clatins {iom thc
r c . ; r r  o f  S c  r w o r .  l ( T $ c ' r r \ D ) r , ' - ) J . o n $ h i . l , r r i , . ( , r c d r h , ' , . . , ' . , , , o l î , , , 1
,  , , ' . , . r  Hor 1,1 I  L.nr ordùc I  b/  (he kù,g ro ." l l ( rr  ' .opp.r  ̂ i  rhc |  " , ,d ur Nubia .a
I  l '  .  .urd rhc hs l -c.r1 . t r  l { rrbbr r  rr ,  Lhc.oìc "vi , rcr,c . , .  p,-c.clr  , t  Jr1'  ,  rrc In cor,
, r \ , . f  " i . 1 , , , , u  , , g  n r h c c - . r - n  J s c r r .  r t n  f o n , r  K , , t l d ,  l , , i n e , c . r i n t r  b c e n
occupìcLl durnrg drc Empirc, but not earlier than thc Tlvclfth llyDJy.s rt shoutd be
tiotcd tìtt jn thc enumeration oftribrte ukcn by thc Egyptia:rs at various tnrcs ùorn
the pcoplcs vho drvclt to drc south, thcrc is no meltion wìratevcr ofcoppcr, thus suq_
gestnrg that drc coppcr mnring in thc castern clesert was ahvrys in dre-hrnds oftÈe
rgyptiaDs aDd not of thc Nubians. Snabo posibly rcfcrs to the càstcm dcsur oF
Igypt when, D d.scribnrg ltLìopir, Irc says thàt 'Tllere rre also mnies ofcoppcr, iron
- r , l  e Ò  J  " , r d  l r ' o d . , . . ,  h , , '  p r  r r , c , l l )  . h c  - r r c . r , - e .  e r . r .  r r r r c t , .  l , , . , - ; a , t . , .
J ' . i I i " l i c . i I L r h , o p 4 , , ' i n - . o f g o l d . ,  v r r . . r o , ,  J , , o  o . " . . .  ? b L , r t h - e , , * r " L , h y
o f t h r , n n c " - . . u y ,  r g u e  r r , d  o r r r r , a r  l  i , p i . , . $ l , i ,  " . , , , ,  , " s " . 1 , , , .  " , " ,
dre Sudan gcrerally, rvh.rc súch nùcs cxìsr, n;ty havc l*en mcaut, rathcr than thc
Dorthern part ofBthiopià, which was in lgypr.

ifh-c carlicst ccnain referenccs to theimportation ofcoppcrnrto Egypr frolllabroad
r.c of dre EighrccDdì :nd Nhcrccnth Dynstics," '"t'"n .opp., *ii ,-"ir"a f--
H  - c , , ,  a r J  , a t ,  0 , , , s )  . . . : r r w , , ,  A r , p r . h i . ^ , , , "  * e . , , , ;  A , , " ( , ,  r r r h  r r h u r r c t r -
to bc thc nìodern I(irkuk, situated bctwceu dre two branchcs of rhe Za6 river'iÌ
Mesopotania); from Asia;1, lrom Cod's rrDd ú (a Ddnc used to dcsienatc sevcral
J ; { , - . , . . , , d $ , , 1 c ' r  c p . u , r . . { p . ' , c . . . r r c l . o u r e  n , ; , . ' , . . , " - n
desert.of.Egypt drd lunt); ard fron ki li (lvhiclì is oftcD srrrcd to mc Cyprts,
but wblch Wainivright has shovÌr nor ro be Cyprus. but r courtry siturted on thc
coa' ofnorrh Svria).r5

ME 'TALS  AND ALLOYS:  M IN IRATS

1W- M. F. Pcr.ic, Rer.,rt.r í, S,t,t, p. Jr.

3 W, M. F. Peric,R,/dt îor,úr, !, p. 4ó.
a A. Rowr, ,-h". s.ir,., xxxrx (r,tr), pp. r33 rr.
I C. M.Iirdl,,trt. Srnr./ ol Nrbid, 1909-)9ta, p. t., A. E. p. W cigat, Crittt tÒ the Antitnitics

,t Llt,ltr Eipr, pp. J:5 7; W. D. Eùùy and L. P. l<ir\wi, Estttdtiù$ atul Srt!,.I bdftd;Wadi
Lrlsil,td d Arlit'rltr, 1929 19jt,r,pp.2(>11.

ir:l. ! Ca.J. it. I iMris, .t_.x tolrdt hnat Sùdil.pp.5e57.
\4 .R. r ,&7,471,491, ta9 .19a.  r0  ,4 .R. ,  n ,  4J t ,  46Ò,  46 : ,  ,19o.  r rLR_, r , j r2 .
r : ,1 .1 i . ,n ,4J , ro .1 , r7 j ,614,  j5 ' t t r r ,2 r7 ,s37,9ró .  rxA.R. t r ,274_
,r ,1.r. n, .19l, jr r, r:r. r5 c. A. wlnì{,risht, Ktio, xrv (r9r r, pp. I .ló.



ÀNCI INT  IC I?T IAN  MÀTTRIALS  AND INDUSÎ Î1 !9

Prcscnts of copper from Asìa to lgypt ìn the Eighteenth Dlnasty inclLrded 5
talots, 9 talcnts, rs talcnts, 80 telenrs, 2oo bients and'much coppcr'.t

Copoú Orcs
The copper orcs fountl ir lgypt (ùduding Sinai) are principally rznritc, chry-

socolla, malachite and srlp)riclc, rvhosc occurrence has already been dcalt rvìth in
connexion with the ancient Dircs, but which rnay now be considered nr grcrtcr
dctàil.

Azutite is a beautitul deep-bìue basic carbonate of copper dut occurs in coppcr
dcposi* and is found both i! Sùài 4d in the eastem deserr: being an o\idized pro-
duct dcrivcd fron thc dc.omposition of coppcr sLrlpfiidc, azurite ahvays occurs at
or lear the nrlace an<l hencc is found md workcd easiiv: it does rrot occur ìn anv
grert  orrrourrt  od s nut rrer l ,  .o plcnt; l ì r l  s rn, l , . l ' , r . ,  w r l ,  rv l . ich i r  r  gcncral ly
associlted. Azurite was cmpÌoyed mcicntly in lgypt both as a souce of metallic
copper and as a pigment,'untìl for thelnter purpose n wrs displaccd by an arti6cial
blue frit, and it ìs probable that it was used in the production ofl,lue glaze.' A sitglc
ilstamc ofthc use ofzurnc for beads has also been recorded.i

ChrysocoÌla is a bluc or bluish-grccn orc oÉcoppc that chemically colsists ofthe
silicatc: it occurs both in Snni and nl drc c4rcrn dcsqr ofÌgypt, nr borh ofwhich
places it appears to have been rvorked anciettly to a ylall extent as a source ofmctallic
copper. Apart from this use of the ore, and its occasional cmploymenr as irrr eyc-
p:int,s dre only cxrmples of chysocolla frorn ancienc Egypt rhat cù be traced, arc
one fshioncd hto a smell lìgurc ofr child rhat was found iD a predynaric gravc at
Hicrakonpolr,o aud rvhat oay havc bccn a preparation ofchrysocolla for usc, witb
a reducing agent, in solclcrhg goìd.?

Malachite is a greer bcic carbomte ofcopper that wc thc ptincipal and crliesr
ore ofcopper used anciendy, because, like azr:rite, n is aD oxidized product derivcd
fron dre decomposìtion ofcopper sulphidc, and therefore is thc orc found on rhc
surfacc ofrnost coppcr ore deposits: it occurs in Egypt both in Sinai aud ir the eastem
dcscrt, from ouc or both ofwhich pìaces úe early supply was derivcd.

Thc usc ofnalachitc in Egypt gocs back to the Bedarian pcriod, fron which time
on*ards, until at least thc Ninctecnrh Dlnasty, it was cmploycd as aa eyepanrt:3
it rvas used, too, at an early date as a piguent lor muraÌ pahtnrg , rnd for other pu-
poses, inclLrdìng the very important one of colouring gl^zc and glàss,ro and vcry
occasionallyalso for nakirg beads, amulea and othcr small objects;11 but thc principal
valuc ofmalachitc in Egypt was as a source ofraetallic copper, and it ìs rhc richest ir
copper ofall the orcs.

Cappel Miri g
Coppcr ores, prhcipÀlly naìachite, almost ccrtainly were obtained at first mdfor

a long period entireÌy from urface deposits without aly attempt at undcrgromd

I S. A. B. Mcrccr, îelld-,l,rdn1a Table^,l, pp.19r,199,2ós.
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3 U. Hòlscher, Er.d,d.idr .tMdiúet Haúr, rr. p, 9r,
! !(/. L Hùme, Geolo{y ry'Eg/!,, !j PÍt !r, p. 93o.
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.J. E. Quibeu and f. v/. Grccù, -Éli?rdldr,?ol,r, n, p. 33; J. E. Quibdl, ,q,e,!.'l1o/6, r, r.7.
' R. Mond dd O. H. Myc.s,'t'drt)k' qîAùa'r,t, p.2ar.
î Scc p- 80. , Scc pp. 3,r4 J. r0 Scc !!, rZ2-1.
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rnn'nd. ror,er, tucr:ng rhrorc roLJr ng mo e etroornc rhrr c. . :dc *on" L9r,r)  tout.vou,ù nrvc bFr rco,, ,n d. r , , , ,  roL .  ur i , ,g . ì  Jr. .  rr  ,  l . rq d-,c.  ,o tot io" in.  ,  crr  ofoÍe , ,Fdrrgrcurd.,  copp.r.hnct.  urrdnuL,cdt i  .crc crnotoyco -rrd suir ,b, ,  . , : i  e.c '1. ]"d trorn. t t r"  l r rc,prcd)nJf i .  pcr ioJ onwa d,.  In rh. S Di Ti  . ,  p,rr ic to.rnd
c v . c r c r . e ú l r h c u \ c o r c o p p c r r h r , c l . o | l y . r r o r . r o f s r o r r c r o o l . t - o r r r l l i n É r t r c r o . i .

Coypu Sndting
Afrer thc o.e hàd bccn mhcd it probabty Ì,irs crushcd anct hrn<t pickcd antt then

. 
cr rh" p 'emr drvropp.r. ,  uL,r ined fro,. ,  , , .  o,e, b) r ,ca , .  ofrn etrbo,rc,erc.

or corrpr !  t t ( . r  heral t l -grJ op, rrr j  ,n\  .ondlLred rn ,p-c - t  f rrrnrc"r,  rhc errc_m r , r e  o r , - r ' r  J p . r , r i o n  r d  L h e  r l p .  ̂ t f u m , . r , f . J  d . p c n l r l g  r p " n  r h .  k i . d  o f o , .
c.Jrr ,vrr ì .  Lt  r ,_ror proport .o d.*r .b.  r ì \"c rrerhods. b.rr  rhc rcrrrrrcnr rn l ,. rnrprc (  lo-m ol  r l 'c or, , t iz.d . l r$ of^^.  ro uhnn .rr l rhirc bctonc,,  r , - \ .  br rncr_r iord. l  corr, . r '  , , r  rrrrrg LLc orc q r i  co<e rrrd sur.rb,c l t  , . ;  : , ;  i ; , .  ; ;  ; ì  ,f t r f l r r ( . i p ' J \ r d c . r . s r n r , L , l r r . T h c d , , c r c r r L g v p r i . , r i r b {  u r e s  o , , , , , , i . " U i " l . ,
ùc L . , ,1 cr l .  ùr nr I  rrHp nn Lh" grould. or . l  r  .hr ^u pir .  rhrs ,orn.r i l rc.  b( ins

l r . w i d  N "  b  r n  \ i r k : .  ; I  o n r r . r  r o  r u l e  t - r r t l  r d v , n r r S c o f r l r c  * , , . n  t h " r , . , r i , r -
.  u r r ,  r r  o f  -  r , . r r - d  t h c  f  r c  r o  b r r n ,  n , . r , t " . . A y . t . " , ,  1  f , - r . q  b . " "  " ;  i  " , ,\crr  cJr lv pe. ùd. At r  l , -<,  drre bdios, uc r  uscd.

Cuúelly found in SnDì rhe lcmxnú ofin ÀncicDr furnace that h*t becn rsett fbr
sireuxìg coppcr orc: jr consistcd ofa hole nr dre groúnd aboùt two and a halffcer
dcep sror:ndcd by a stonc rvrìì, tuoush which tL!- -*" ,*" lr," j,.r",;---' 

--.^

_ srnce coppcr metrs ar r,o83. C., dìis is Dor .D inposiblc tcmperanre to havc beenobbnred Nith dìe priDitivc mcthods suggere<t, ir àr]ty " **rr!,",,ìf"ii*-,,*"
opcràrcdjupon at one tinc. Coghlan stares 3 rlìar r" s,".k copp"; ft.- n "l..hn" orothcr carboDate crc a tcmperiftre of 7oo. C. to 8oo. C. i, st,fiì.icnt.

A . . a  r ( " , , 1 r  ^ .  x p c r j , , ! n , 5 , , , . i n , D h n , e r h o o , o f , r n c l L r r r g . o p p c r . r , . r o D r . d . . c
, , ,erJ!  c .oopù. Co-ef l l ,  ì ' " .  , rpg(. .cda rh., î  .^fpcr v s n , :  p-a,o.d , i . ,a.n,.
, r y . , , o r , r n .  c , n p t r r . .  h o i c i r t ì r  g  o  r d . ^ r  o , t r . . r  o p . n  f i r , .  r . l , - .  e . n . r J t v : c . r ,' .  pDo e.r .  bL,r  ú,  r  po,rc.)  k ì .  Lhar i ,  rn: .ro cd chrrnb.r.   , i  Dr";DDo,c, e-Ll-c,
r h _ , . î \ c  d r . ^ \ c r )  { . , " , , , , d .  c h c u h r y c  r h r r r  i r  r g y p r  ( " J . i , h  , ,  p ; o b , ú J y  r t , . , * c r .
ù - trr  r ,  r . rrv * r t ,c 8,d,. ."n porod , ,r , ì , . \n" wa, t" ;q 1,."a i , , ' ,or, ." i . .
w'r t  rh,  i  re ol  pnttcr,  I r  r  \ rh.  r lor,eh LgyTriJr puucry ur n^t c l"z(.1,  ù,d

u  h )  , , , . , . ,  |  : r c  , } n u ì t  r v c r  h " , "  b  - , ,  " . , o . , , , c J  " , , , , , i , "  t , , , q  " t
Fortery D Egy?r.' h D:ry bc, howcver, that mctallic copper wrs 6nt discovereà nr
.o,D^iun wi.h r l  c gt  rz i , ,g uf *eatrrc nr , t , , . r r , .  , t ,c |  , rr ; ;  ( i ,h.r  ." , ,a "-  o", ,  j . , .JI t - r n . c L U r c n " r t r : " i l . . r  , e n h r . b e c r r  . h u w r r h r r 1 , t o , c d . L , r L , r , ,  . r J t . o t r " \ (
Lrcf l r  n.-d lor rJ ine glveJ { .-r i rc.  El  , /cd .ol ,J , l . r ,az ard Fr icr. , . .s Or rhc o he

w . M . ì  p . -  - .  F . , d ,  t ,  i , r \ n l a . . p p , 4 8 a r , Ò r ,  L: (  T . 4 . , . Ù v .  u . M . r . f . r , i , , l ? . . . , . . / ,  u r  J j r d , .  p p  2 , 2  r
l . r .  q  cogh l .  r .  ,1 , r  / , , , , r  .  /o ra ,a l ,  rs  \ ro1r , .  p .

r H . H  a o e  / F ,  M d r .  r y \ a , r r r L , .  t o .  r o "  q :  t , , , ,  v q , ,  J , a  \ ,  \ \  . 4 j . r  
4 0 . t ! i .

4 , r . r ^ f  , l ó l  A r ' .  a r . t : t t . r f . t . i t . h t  . t , 1 . t  , r , .
" L r . ^  L u u . / 1 . , 1  \ x x r  i r r l r ,  p p . r Ò  ! ?' 4  l u . . ' . / . f  9 .  \ .  r o l ó , . F .  r 5 u  S . , , t , " . , 1 , o . . . a  ,  n .



ANCI 'N I  IGYPT IAN MATXRIATS  AND INDUSIR I IS

hand, it is posible, as Rced has suggested I and Coghlan now accep*,' that smclting
was not a chance discovery, but a Ìogical development frorn the ocltilg of rutive
copper. As Rccd says, 'It seems unquestionable that thc 6rst source of supply con-
sistctl of lurnps of mtive copper that were large enough to usc, ud that later thcy
melted smallcr particles to forrn a cakc of workablc size. They did not trouble to
scparate the copper particles &om adhcriug ninerals, depending on the melting to
cfect thc separation. Thc melter would bc astr:te enough to notice drar the final cake
epperred to conrr in rorc.oppcr than rppe.rrcd ro be,n rhc or iginJ marcr ial ,  and
ró ob.rvc rrso rh,,  rhc rdherrng nr inenl nrd s ' , f fercd a cl- ,nsc dunng rhc mcl ins
opcration. Hc would then be led to try the efcct ofhcat or thc ncal, ud bc rc-
warded, in s'ooc eres, by obtaìning mctal from wLar rvas obvìouslynot mctal.'

when the smcÌtilg was tuished. the ubumt aud partly bumed fuel probably
rvould havc bccn rcmoved, so as to allorv thc mctal to cool, which then would have
been broken up nrto smallu picccs for usc, this posibly having becn done when it
h:djust hccone solid, at wlìidì stage copperis peculiarly brittle and easily broken up
by hammcring.s cowlud stetes a th:t this method of treatìng copper still sulvived
in Kore. in 1884.

As poinÈd out by Rickard,a the prnnitivc mcthod of smclthg practiscdmust have
tcsulted in 'a spongy mas of metal, incomplctely fused anrl contaitilg extrmcous

Copper Wo*í !6
ln order to shrpe the piecs of cmde copper obtrined b1' brerkhg up the mas

(never vov large) frorn thc furnace and to fìt them for r:se, necesarily they would
have bcen hamrnercd, sincc it woutd soon be discovered that copper was fairÌy solt
and nralleable, md this hammering would have consolìdated the netal and would
havc freed ù frorn sone of the groser impurities. .\r à later dÀte the crude copper
ws probably re-nlelted in order to improve thc quality. A crucible, probably for
nelti:rg copper in order to rc-mclt it, or cdt it, ofseventh to Eighth Dlnasty date,
was found by Brunton in thc Qau-Badd distri*, ofwlrich he says 6 it 'is ofrougll
grey clay or ash; thc inside surface is vitrified in places and shows traccs ofcopper
slag. oltside it is coaterl with sorne kind ofplaster. The opening is hrltway down
the sidc, andìt hu no spout. The height is about 5 irchcs.'Petrie also found crucibles
that had been uscd for copper, ofwhich, however, very few particulars are given.l
As there werc no such appliarces at m carly datc as spccial torgs for holding hot
metai, all haruuering at frrsr ncccsrily wa done cold, which has becn proved frorn
the mìcroscopicrl examinatiotr of mcient copper objects.

At À later period ìt was drscovered that copper couìd be shaped morc quickly and
more ccily by nelthg it aùd pouring it into moulds while liquid, the noulds bejng
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1 î. \ . \ccd, Aúúi.ar Jorndl oJ AfthdcótÒ\t, xxx\n (193a), p. 133.
, H. H. coslrlaq !'.riJró'i. M.klLtst oJ calpú and BtuÉ., pp. 22-2r.
3 T. À.. Rickard, Md, a/l Mddls, t, p. 116.
4 w. Gowrúd,Jd!r,. Rdrdl Anlúop. I'st.. xLa lrer2), p. 241.
6 Cf in Ceerd, H. H. Cash)ú. Pehisbù Metdllatg Òl Cóppa akd BtÒúze, pp. 74-98i G.

Mólld, Mdtdll&,,r, !p, rt lr.
3 G. BruDton, Qa, drd Bdddrt, ! pp- 36, ó7, Pl. xt (2t.
? w. M. F. Pctric, R6.drtd ts Súdt, p!. tr, 162, Pl. rótt Taab db.l Wúpors, p- ó1.
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ANCITNT  ICYPT IAN MATERIA IS  AND INDUSÎR IES

former was irregular, varying from 63 to 73 ol1 the flat and increasing to a mxiuuu
of A5 neal the edge, and examin:tion of the microstructure showed that near the
cutthg edge the distortion of the metal was more pronounced than elsewhere,
indìcating that it had been rnore heavily worked. Carpenter concluded that the axe
had been cast roughly to shapc ùd then either cold hammered and annealed or
haruered when hot, md drar aftet this trearment it had been hardened by ham-
nering it cold, the hammcring bcing most scvcre ncar the cdgc.1 Thc BrilcÌl hard-
ness ofthe latter specimen varied from abour 9o on the flat to rrz et thc cdgc, Ànd
Carpenter concluded that it had been casr to shape, worked to some extent, no doubc
by coid hamnering, and annealed at abouc 7oo' C., either during or after the
nechanical wórlins.'

The presencc oi ancnic in copper also addr signifcandy to its hardnes, aad
Maréclral has shown experimcntrlly that specimens containing 4.2, S.g+, and z.gz
per cent of arsenic respcctively mn be raised to a Viclers hÀrdncss of r9J, 22o, rIrd
zza by hammering. After re-heating at 7oo' C. the hardnes ofthe sarne spccincns
was only 5i, ó3, and 64, indicating that copper with even a high arsenic content cm
readìly be softened to facìlnate working and subsequently hardened by hrrnrnoing.3
Traces of:rsenic have been found in many Egyptian copper objects, rnd in some the
pcrccnhgc prcsenr is sumcìent to have produced a considerable hatdening.{

Thc lgyptians at ur early date becaoe very expert in the art ofworking copper
on a lrrgc scale, and a lcngth ofbeatcn copper pipìng hes becn fomd in rhe Fifth
D)'nasty pymnid coDplex of Sahure.5 ?erhaps thc mosr temarkrble cxÀnples of
copper working are the large statue ofPepi I (Sixth Dlausty) and the acconpanying
suall statue,s which are the oldest Egyptian metal statues known,? one of them being
also the lugest. The metal of which these statues consist is often stated to be bronze,
on thc strcngth of m aulysis quoted by Maspero 3 (who diregards it and calls the
netaÌ coppa), which was made by Profasor Mosso ofRooe and shows 6.ó per cent
of tin. There is, howevcr, considerablc probability that some confusion of samples
occurred and that the specnren examined was not froo thc stanres. The oaterìal
was examined also by Dr. Gladstonc,o rvho rcports that the prcscncc of til was
doLrbtful. r aralysed a sample taken by rnpelf Íìorn the larger statue and found thc
metal to be copper free from tin, aad since then ?rofesor Desch has published a
detaiÌed lnlysis showing 98.2 per cent ofcopper and no tin.ro Widr respect to thesc
statues it hc ncvcr bccn establùhcd deÉnitely whether they were hammered to
shape, or cast, both opinions having becn cxprcsed. The fìndcrs dÌought that they
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rH. C. H. Cúpoter, Ndtrr., csx G9l2), pp. ó2r-ó.
i H. C- H. CarpentÙ, Ndtlrd, cuú G934, pp. J89 9r,
3J. Matéùtù, MAa"x, coftoriofr, Jrd,Jtidr, xxxú (rejz), pp. r32 3.
! Sce úalyses, !p. 483-t. 6 L. lorchardr, Salù-rt, t, p. ?3.
dJ- E. Quibcrr úd F. ll. Grce, Hiúdkoryoln, tr, pp- 4ó-47.
? The P3lùùb $one, howevú, rc.órds thar a copper sratúe ofKhaÈkhemoi was made during his

rcisn (Secoùd DynAry), ùd àlso refen to two cÒptd s@ boats made in the Fifth Dlnasty.
see K. Scthc, .Z.,4. S., Lú G 9 r7), pp- jÉsai J.E.A-, | (r9r4), pp. 23t-6.

3 G. Mdp(o, C,idc to dE Cdto M,re,,r, English iraDs., r9ro, p. 73.
,J- H. Clàdsone, in w'. M- F.Pcràc. D.ndqeh, pp, ór-ó2,

r0 C. H. Desch, 'Report on the Mehllurgic,l Exlnin.tion of Spcciúcns for thc SuNcriao
Cohmittec of lhc Dritish ,\s.' , Repotr o.f the Bnri'h As., 1928.
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us€dforjoining €opper in the tomb ofHctcphcres. Whcn Iwas clcrning the cylindrical
copper sockets in which the upright poles ofthe crnopy rcstcd (which arc made of
shcet coppcr formed into a cylinder with the two erds ovcrlappilg rvhere they
meet) a rhia silver-white layer rvrs noticed on both sides of thc joùts antl bctwccn
thc trvo layers ofcopper. Tlis on tcsting w found to consist largeÌy, ifnot wholly,
of silvcr, though thc prcsencc of a small ptoportion of copper calnot entirely bc
excluded, antl it had uanifsdy b*n urd as a solder. Silver solder was used to plug
a hole ir a bronze Éorvcr bowl oflightccuth D)aasty date, and lead to plug holes in
the model cow decorating the bowÌ.1The mbes ofboth thc silvcr truopet and the
copper or bronze ttumpet from the tonlb ofTútankl.nùn arc soldcr.d with a wlite
solder that appears to be largely silver. The composnion ofa tin-lcad soldcr from a
bronzc flutc ofiatc datc agtccd'almost entircly with the besc quality solder in prcscnt-
day ùsc',, and r bar ofsoldcr ofunspecified date found at Gaza also consisted largcly
of tin and lead and was 'a truc soldcr ofquite modern typc'.3

Thc plating of copper both vith silvcr,a ofwhìch onc example is known, and
with goÌd,r ofwhich there Àre Dumerous ìnstanccs, was also practiscd, and copper
w.r. occr'on:lly u.cd ro de.or.rte gold oLjccr..

Thin sheet copper was used cetainly as early as thc First D)DÀsty for covciing
wood and ws fastencd on with copper nails,:nd mrrow b:rnds ofthnr copper werc
cmployed at m early datc fo! bindhgjoirts in wood.

Frorn the amlyses of alcienr copper objccts,? ù is evident drat (as is only to be
expected) the copper enpÌoycd wc ncvcr purc, but always contahcd sm:Jl pro-
portìons of other ingredients, the most common ofwhich wcrc antimony, rrscnic,
bismuth, iron, mmgenese, nickel and tin, the total ilpuritìcs gencrally amounting
to less than one pcr cem, though occasionally thcy wcrc morc. AÌl thcse nrporitics
werc derived accidcntally from thc ore employed, rnd, with the exceprior of the
bismuth, which would be dclctcrious, they would harden the copper. Spectrographic
analysis of several copper rud brouc objcts of Middlc Kingdom date Las also rc-
vealed thc presence ofmagnesium,s which again wa probably prcscnr as m accidental
inpuriry rather than added intentionally to ircrease thc hardrcs.

Statcmcuts are made sometimes with relerence to the ùouritìes ìn coooer such
a s  r l , a  v a r r o , r ' r r u l l - .  o u n a o f a J l o y . w c r e L r c d t o h r r d c r r ì L , p , o b " b l i b y r n i x L r g
ores for recluction; bismuth, manganese, arsenic :rnd tnr are thus found tsed'! and
'Dowr to this rge coppcr was uscdwith only small amouats ofhardening mixture'.ro
These statemeDts, attributùg to intcntioD whÀi was mcrely thc result of natur:rl
condìtions. arc not onìy contrary to rll probrbility, but arc cntircly unsupportcd by
evidcncc- Thc only constituents which rverc ccrtanrly adclcd iltcutioully to coppcr

h E g

TI
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€J. D. Cooùcr, arooÈh, M,B. adl., xk, Nó. 4 (rer8), pp. 9 ro.

3 D. Duhim,J.E.l., xxrx (r94t, !. 7ó.
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MTTALS AND

in Egypt were tjn,lvhich produccd bronze, and1er,1, s'lnch wrs added ['oth to coppcr.
end, at a l:ter pcriod, to bronzc, rvhich it rnadc cesìcr to cast.

Ùon c

Tl,c rord brouzc as used today has a vidc ueming, and includcs r numbcr of

dill'crcnt :LÌoys corsisting rvholly or lrrgcÌy of copper and th, bur nr solle cases
cortenriug rÌso sna11 proportions of otlier ingtcdìcnts, among rich zinc. phos-

phorus o alur.rnriLrm nay llc mcutioned. lrrly bronzc, howcvcr, i"rs ,ruch

smplcr md corsistc.l only ofcoppcr rnd tin, \\,ith treccs ofslch othet ingrcdicnts as

hrppenecl to bc prcscnt i:r the rarv m:rtcrirls cmploycd. At a latcr d:rte, as alrcady

mentioned. ar adrlitìoroflead sontttnes rvas madc, but uch au ad'rixn,rc, although

of the bronzc c1as, is not o tl,pical or rornal brotùc. At the Prescnt .lày, ordhar,\'

bronzc cortairr about 9 to Io pcr ccDt oftin, bnt ancicnt bronze is morc variablc, the
proportion of tin rrngnrg from rbout z per ccnt to about ró pcr ccnt. TD in less
proportion thau al,out z pcr ccut is duc generally to thc prcscrcc ofa small amounr
oftìn oxnlc in tLc coppcr orc, and it ivould be nislcadnrg to colsider uch a nixturc

to be bronze, sincc thc producrion of thc .rtificiallyaadc riloy mrrks a defirite stagc

in thc history ofcarly civiLization dìat ir is corvcDìcnt and desirable to keep scparatc
lron thc stì1lcarlicr stagc rvhcn the o y mctal cupìoyed rvas copper, although thr

coppcr wes sometinies inputc and might coutain a tracc of til.
Thc advantages of bronzc ovu coppo ue (o) th:rt by thc rdditìon of sniaìl prc.

portiom of tin, rLp to abour 4 pcr ccnt, the strengú urd hardncs of coppcr is nr
creased, p:rrticulrrly rvhcr haDncrcd, dtouglì rs rnuch as 5 pcr ccut oftin ptoduces

m:l1oy drat bccomcs britde rvhcrr hamncrcd, u:rlcs frcqucntly arncalccl durìrg drc
proccs: (et uhat datc thc dargcr oftoo nuch tnr ud thc reniedy of anrdn,g lor rn

ovcrrlosc rvcrc dscovcrcd ts not knorvr) ; (ú)thar araddition oftin lowers ùc !,cltns
p ^ , r , r  o f . " p p " r  / ( - r n e r .  - . . p .  o q l o  C . : , u t p c r  o {  \ 1  . L  r r .  r ' r  r  p c r  c . . r .  r  . t  .
r ,o jo 'C. :  copper 90 per  ccDr,  t ì r ì  ro  pe!  cent ,  Dr .p.  r ,ooi"  C. :  coppcr  85 Pcr  ccnt ,
dn r 5 pcr ccnt, n.p. 9óo" C.);' O that tin ironbly increses thc liquidrty of the nelt,
thereby îaciliteting castug opcrations. Hcte wc havc drc chicfadvantage ofconvert-
ing corpcr inro broùze. Copper ìs a brd n,etrl for casting, Dot onLy bcctrusc it con-
trrcrs oo cooling . . . but on account ofìts terdcry to absorb eases and to becone
porous thcrcby. Thc prcscncc of tnr chccks thc absorption of oxyger and othcr

Thc carly history ofbromzc x obscurc, but one frct is ccttain, nemcÌy, that it ru
not discovocd in xgypt, sncc, rlthough it is now knowu that til orc occun itr
Egypt, there is ro cvìdencc and litdc prob,rbilrty th* it was hrowr or rvorkcd

mcicrd,v, and uorc cspecialìy ì:ecause bronzc wrs uscd n ivcstcni Asia : consìdcrublc
tinc bcforc it rcachccl Egypt. Altl,ough clains hrvc llccn niade for both Europc

1Cl J. R. Ha.ris, ltrri.dlrdrlii.dl Strdipr, !p. r7, 6l ó4, 6J 6ó.
: T. ^. Ri.krrd, Mfl a,d lr,Lr,t, t, ft. r 1r, r:14ìJ,r,,. ,úr. l,Ltdlr. xrm G9lo), p. l16
3l W. Mcllor, ,iorjr,t. d,d'tLútúiúl Chùrintf.!ú.p.355. Vickcrs (C. Viclc.s,,'!'/dL d,d

,r.i' lildtJ, r9rl, p. :94), qùotcd by ftlckrd (T. -4. Rickatd, Tnts. f,6t. Miknl! drn Mrhlltr'ly,
r9t4-j, p. 247) giv.s lùr.r iìgur.s, ùàDcly r,o4o' C., 994" C and 944' C. respeciively.

I T. A. lìi(tirJ. r\rd, d,d lt tnl\. t, t- ia2-,.laht. Iel, M(rdli. xL (rtro), pÌr.316-17.
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md Africa, thcrc is no doubt that brotze was an Asiatìc discovety i and it has been
found at Ur as earÌy as about 35oo r.c. to 3zoo r.c.,1 end the howledge ofit must
have sprerd from Asia to Egypt and later to Xurope. Altho eh ùse.l so carly at Ur,
bronze cannot have originated in soÌrrhem Mesopotarnia, since this country contaìns

The simplest asumption ro make with regard to the discovery of bronze is drat
it was an accidot, md thue ac only fou posible ways in wlich it could havc hap-
pencd, mmely, first, by fLrsing togerhcr rnctallic copper and metallic dn; second, by
snelting a lrixture ofcopper ore ald metallic tin; third, by smeltìng the narur.lly-
occuting combined minerai ofcopper ard tin (stannite); aud founh, by smeltirg
either a natuially-occurriag or atiEcialll'-rnade nixn:re ofcoppcr ore ard tin ore.
The first two methods are out of the qu*tion, u *s ún were loovm before bronze,
and all the evidence available points to a later knowledg€. The third ùethod is mosr
improbable, not only because the combined copper-tin mineral, starurite, occurs onJy
in small quantitics md ir a few localitìes and because, ifever ir hrd been crnployed,
it could never have led either to the me of thc priacipal and only imporimr ore
(casirerite), for the use ofwhich at À latcr pcriod there is ample proo( or to the pro-
duction of metallic tiq br:t also because thc resulting bronze wouid have contained
a much lrrger proportion of tin and more sulphur thu is found in early bronze. kr
one locality in China a lode of stannite is worked at thc presenc day. 'The metal
obtained on smelting . . . contains 42.J7 per cent oftnr, a9.7 ofcopper, r.3 ofsulphur
and r.8 oflcad.'3 Dcsch says,a too, that'The anallses ofthe euly bronzes òffer no
support for the sLrggestion that drey were obtained accidentaly by snelting minerals
which contain both copper and tin. Such minerals are always ofa complcx character,
and would not give rise to such putc alloys as the early bronzes rre found to be. It
would appear, therefore, that these brorzes havc bcen nade by mixiag oxide ores of
copper and tin, which must have been donc delibcrately.' I-ater, however, Dcsch
says: s 'It seems natural to suppose that a mixed ore ofcoppcr and tin was uscd for
the ealy alloys, so that the 6rst bronzes were produad rcidentally.'

Xxcluding, thercfore, mnrrally-occurring mileriJs cotrtahìng both copper end
cin compoundr, one is thrown back on an artifcalllmade nixture of the two ores,
which, however, need not havc been intentional ìn the úrst place, but which nieht
have nappened from rhe a,.  rdcnr ofrhe rwo ores hàv:rg beerfour,d ú clòe prox;-
ity, as tntil bronze was known there was no inducemenr to rransporr tiìr orc from one
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l TNs subjccr will be .oùsidered ftrúer in conn*ion wirh riD; see !!. 2Jj,7.
, c. H. De$h,'Rcport on thc Mcralurgical nxamimrion of spccimens fììr the suneriú co'n-

mittee of the srirish,4s.', Re?ón ÒJ dE Btitish As-, rs29, pp.437 4r; H. J. pleùd*leiih, in C. L.
Wóollcy, Ut Ex.ovdtio"s, II, The Rofnl Cckletery, p, 29o-

3 G. M. Davics, TtuAre!, p.86.
a C. H. Descl\ 'Third Rcporr of the Sumerim Coúúittcc', Re?o" ùJ lne Btithh A$.,

6 c. H. Desch, Tr.'ú. Ne/.o,,e" so.teli/, w(relj 4), p!. rj-Ìo2.
t This subject h"s b.cn disd$ed ar lengdr by ne elsewhele (A. Lucas, J_E_,4., sv (1928),

p!. roó 7) ì cl also T- A- Rickàró, Ttuns. Inst. Mibi,ts did Merdll"tgt, t9:�4-5, p. 24 ,H. H. eogtb
tú, P4httun. MeraUrryr oJ Co?pa aatl Btunze, pp. 24-2j.
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llchs of foreign orign\ bronze n:rturally would havc bccn scarce in Eg).Pt òr
sone time after it Iìrst bcmme known and a considcrablc pcriod woLrld hrve elapscd
'oefore 

the nerv alloy rvas rvidely uscd, rvhicL is cxactly what h:rs bccn found. It n

aLvays asuucd tlut, though at 6rst nrportcd, btonze was mdc cvcnnnlly rr
Egypr, using rrportcd coppff and tiD, but lor tLis there is ro dircct proof Snrce.
howcvcr, othcr countries in thc castcrn Mcditerrrnean (for cxamplc Greece) made
brouc othcrwise there rvould have been no use for thc tin from the wcsr to drc
conucrcc in rvlich Hcrodotus ard other clxsicrl *'rìten bcar testimony-it is not

r  r r c r o r ' . b l c  r o  " r p p o . c  r l u L  t g l r '  . v r , r o  r c " o r  o n .
Orvìng to the lack of r lorge series ofchcmical malyscs of carly lgyptian mctal

obiccts. drcrc n still sonie uncen:riltv about drc date rvhen brorze was used frrst in
th" .o""t.y. It n Dot unusurl, too, to fìud iu archaeological rcports objccts calÌed
coppcr or bronzc rvithout aDy dncriniDation and somctim.s cvcn c.llcd coPPer in
onc part ofa rcport and broDzc iu another, a, dìough thc tcrrns rvere synonymous
Disregard;ng these loosc statcncots,r thcrc are a Grv spcculcns ofundoubted bronze
that lnve been asigncd to early periods, rvhich may row be considered. Thc fìrst
n chrorological or,lcr is a small piece ofrod about rj inches Ìong rvith a squarc cros-
scction four.l by Pctric at Medum,'� lvhich, if contenPoiaúeous with thc matcrial
auorrg which it was foúnd, 

'nust bc of drc agc of Senclèru" (Fourdr Dynasty, about
zToo r.c.). Thc fruder calls ir r'frcak'3 and, although hc bclìcvcs rt to bc oftbc age
stated, hc xdìiits that'Thc only doubt can be rvhethcr ir fc1l iu lron above durirg
thc rvotk, :ts I did not fìnd it myselt' ' Aftcr thn coDus a ling dated by de Morgan
to a lìrdc aftcr t1t crd ofthe Third D,vn:sty.s but statcd by tscrthelot to be ofun-
certaiì .Ltc.6 Thc Dcrt in date order ìs a tlnrr razor stated by Mond to bc of thc
Fourth Dyruty, nhich on anal,vsis by Dcsch provcd to be bronze coDtaning 8.J Pcr
cent 01 tiD.? Ther conres a vase dcscribcd rs ofthe Sixth Dvnas*', but about rvhich
uo detrils arc aiven.ù and duec'bronze'nt'lets md a snall 

'brouc' 
bowl. also ofthe

Sì r Dynrsty: cntioncd b,v Haycs,s Frorn the Eleventh Dyuasty the'e ìs a borvl'

{but às dlis is ncrely statcd to comc fron Luxor, without any further details. the
datng nay bc rvrong) ord also o statuettc (found at Mcir and srid to bc thc oldcst
bronzc snmcttc knorvn).ro Not later dur thc Twclfdr D1'rrsty rre *vo bowls foud
by GirstaDg at Bcni Hasan.lrbut:rs thc rnalysr Drcrcly st.ttes that titl wàs prcscntwith-
ort giving thc proportion. conccivrbli' they mìght bc ofcoppcr with a urall natural
aduìxture of tin. arrd rot brolzc. Horever, an axe or hatchct of sinilar datc, also
lound by c:rstang. contailcrl a high perccntage of til and rvrs thereforc bronze.

I Ct c g. lì. W. lon Bnsùg, M.rdlk4iiir.. pp. lr, 12, ll, 42, 4t, 1ó, só.
: W. M. F. Pchic. ll/.,1!rr, p. 16r J. H. Ghdstoùc, P.S.B,4., xw G39r), pp. 224-j.
I W M. F. Pet.ie, lrr.n,l Cr.rrr, I,. ro.1.
I  W.  M.  F .  Pcn ic ,  t t . r i , , r ,  | .3ó .
I J. dc MÒ.srr, ÀrÀùld rÌ h t ùtìlitft s ic I f.lyptc, t, rp. 21 r o.
'M. llcrthclÒt, hinJ. dc Morgù, Dth.lúut, iúiritt 1u9.r, pp. Ì35, r39.
? c. tL Dcfh, R.!ùr o/ r/r ,,rirr.\tr .!$ , r93i. NÒ cvldcùc. for dìc drtc ofthis object is givcn,
! W. C H.Ìcs, s.qnt, I, p. r23. No .vldtmc fÒr dt idcùilìc.tioù ìs givcn.
'(i. ts. l'hillip\, 4ridI 4{/tr, r9z,r, p. 3r.
r'1. dc Morg . n{/,ùdrJ rrt lt\ oli!i'r: ù 1É!y|tt, '. p.2at.
t' I Crnùùq, rrln, C,f.,'r, Ùr. ,11, r.1r, I.1,1, 196.
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From this sene dyn:ìsty there uc a nuober of other wcll-authenticated specimens of
bronze including tools,r and rhe Middle Kingdom, rhcrcforc, my be considered as
the begilu1ing ofrhe Bronz€ Age in lgypr. From the Eighteenth Dynasty r onwards
bronze is well loown and during the latcr pcriods it was employed cxtosivdy fot
casring smaÌl statuertcs. Thc use ofbronze, howcver, did not precludc a considcrable
use ofcopper; for instanc. h tLe tomb ofTuranklarntu thcre was more copper than
brove. Amorg r\e copptr obj(^ from rhi ,  tomb rhcre *c r  nrrnber of miniarL re
implcments belonging to the shawabti figures, which l a:lysed :nd found thar
gencrally they consisted ofcopper cntirely free from tin or contaidng only a trace,
though ìn a fcw hstaaces there was a somcwhat larger proportion, cstimatcd to be
not Dorc thah Àbout 2 per cent., One ofthe large netal torgucs frorn the shrines
that surrounded thc sarcopLagus, was also tested and proved to bc of coppcr urd
probably, thercfore, all the similar congucs are copper. Dr. A. Scott found the mctal
bandrosndthebaseof rhc outermosr shrine ro be coppcrcontainingz.5 per cent of cin.3

In this connexion it may be mentioned that although occasiomlly it may be
possible to distinguish an ancicnt copper object fron onc ofbronzc by nere inspec-
tion, as, lor instance, in the ccc of thin objec* of beatel coppcr, it is ncver safe to
trust to this for identilication and ccrtainty can conìe olly from a chemicrl malysis.

The date ofthc earliest production ofbronze by mìxing and meÌtilg togcther thc
t.tro netals hd bcen discused by wanrwright,a who describes two tomb scenes of
Eighteenth Dynsty datc and conclùdes rhat the innovation must have been intro-
duced into Egypt betwecD rJ8o r.c. and r45o r.c., probably about rjoo lj.c. Hc
suggests that the forward stcp was originally takcr at Byblos sooc tinc betwecn
2lJo s.c. and róoo 8.c., aDd SchacFcr 5 also maintains that thc mixìre ofthe two
n:cl lJ '  w* krowr ;r  Bl  blos by t l r  cnd of t le rhird rrr iucai rm a.c.

Bronze, like copper, rvas workcd by being either hanucrcd or cast. The value
of hammerùg is showl by two cxperimenrs màde by Dcsch,? in onc of which
bronze cortainìng 9.3r per cent of tin, which ha<l an nritial hrrdnes (Brincll scale)
of r  3o. , f tcr hamnnr'ng gave :  hardnss of. :sz. ord. rn rhe secord of q I . ic l - .  brorrz.
€ontainìng ro.34 pcr cert oftin gave frgures bcforc and aftcr hammcring of r7r and
275 rcspectively, wtuch, as Desch points or:t,?'reprcscnt a very considerable hardnes'.

Bronzc was empÌoyerl cxtcrsiveìy in Egypt at a latc datcs for maling statuettes,
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I For rcfcrcmes, sce !p. 486 8. Scc al5o H. E. Winlock, ?r.dture oJ El Lihù, pp. ó2, ó3, j 3, j 4 l.w. 
C. Haycs, S.e?ter,I !p. 24r-2,239,296; G. A. 

WwiirNrigllt, 
Atlti.Itity, xlr \194.:�), pp,9(,98,

iv t r r /  o44\  pp  roo  . ,  Vda.  xF( roa4/ .pp .04  "a .
,,A. Lucas, in H. Clrtc, ?'!t-drkft-.1,r,, nr, p. 1?j (Aplendix tr).
, ^. Scotr, in H. càrtff, Tlrdru1 ,1,re,, n, !. 2oj (Appetrdir rv).
. G. A. Wainwrjshr, ,4''t4,r1, xvn Gear, !p. 9G98r xvm G9a4), pp. róc2.
5 c. Schacfcr,J.È:,.1., ux (r94J), pp- e2 9r-
d cf in setrertrr, H. H. Cos ú. Prehnloù MetóU'tll ÒJ Cóttù drd Bronze, pp.74-ssi G.

Móllcr, Metall&,,rr, pp. 15 3J.
I C. H. Dcsch,'The Tenpe!ùlg ofColpcl, Dù@rq,, w (1927), !p. lór-2.
3 sone cÒppc. ud bronze shtùettes of erlier drtc, prh.ipally of the Middle Kinsdon, 3rc

discu$ed by F. w. von Bis'úe. Aîlretisctu Mitrcil""!út, xxxvn G9rr, pp. 2re 62; H. R. Hall,
Lirùt ooL AnMk, xrt G929), pp. B tó-



METATS AND ALLOYS:  M INX I ìALS

which werc cast either so1ìd or houow, the ualler oncs usurlly being solid and tlic
lùscr on$ |ol l ,w. ,h.  1. , , ,br n hu'rrJ, ,  ng.,c. .  ̂ pccia )  .h" rrn, , .  ofer bcr le . , , r
Í p . d ù , l v  ) r J . u r - h c d  L ,  r , c a r s  o t  r . o r r i n  x , , d  r c r o r ,  j o , r r -  p r " v r d c ,  r o r  r n  t n e
. , ,urrg. Nor Lrf icqr err l . .  .cvcml f ig r  .  uerc .o,r :bircd u,^ iorrpt ic 'ed er,  , ,p,
b v i ; , , , , 1 . r | . " , ^ . r l l r ^ n r c r h " d o f . a . . r r r L . w \ i h h - , b c ( r . r  d , c J  i r , . , - t  a " ì . , , t  U "
Rg:,1: l r  $,  r l -"r  kno*n ".  r)rc, . , ,  p, t th ro,t  *"rr  pro..* . , , re . i r r ìprs. î  ." , , ,  o6' \ ì . i . ì  , f  , r c d r u L s o l d . b r i , g . . $ ^ , , . o l l o $ . . , c , , , " d " i n U " ^ * , , ; , , t , . . f o , , , , " J
L \  h , , , d  " ,  , , , o - l J ( J  3  \ r .  m ,  l c  o f  r l , c . b y . t  t o  b e . , . , :  r t , i ,  \  s ,  ̂ - r ( d  $ , 1 ,  r  . , , , r _
. r l r l c  : r r c . r " ì  , " f . - , ' .  h .  , , , n , , , , 1 .  p r o r , o r i  c t , y  " -  r  .  . , y  r l r r r u c .  r . , l c r l b c r l J c d  r l' : , r d  o -  c r r r \ .  r l , c \  " c t e d , , , ù e  .  -  a  n  p p o r  : , t , c  u h n t c  u r  t h ,  n  h  r r c d ,  q  t r c r r  r h c
r. .r  , rc lr<d dd -r ì . r  brrrDr arvry or mr orrr  r t rnu,r tr  ,1,"  n^t(  or l ,ot((  Dr.vidcd
to reccive tl,c noltcn mctal ord úe moul l becamc haid ald r;sid .nd rcadv for use:
ùcn thc noltcn nictel was pourcd in ard altorvcd to cool. afrcr which thc moutd lvas
ìlokcn awry and thc objcct givcn rhe uccessary Énishìng &Nches with a ctrìsel.i
A bronze statuettc ofHarpocratcs, sti1l i:r its orighal mouid, hrs beerì dcscribcd by
\4r. .  c.  l t  \L r ì ì i r rrr . '

Thc crstnrs ofhollorv objecrs wrs n1oely r Dodifìcatior ofsolid castnre. tranr
fcstìy ùrtroduccd fbr thc sakc of econorny, siìcc thc amount both of lva; ad of
metal was reduccd considcrably. In this rncthod, a core of quanz sand lorobabtv
r i i r c d  u , r r r  "  . r r r J l  p r o p o n . o n  ^ f o r g , u r r ,  r - r . r u l  r o  q i , c , r  , - C ì c r l r  e t , i r n r v  t o
o u b t ,  r t  r o  b c  r u , r c l ì l v . l : 1 , d r  u r . u r c r d  r i r h  "  r t r r : . o . r l q  " f b c c , u , x . j r d ' r n c
whole hshioncd into thc rcquired fotn, rvhich rvas rhcn bexte.l-as describcd for sotid
ccting. namdy, by covcrhg it rvith clay or clay mixnrrc to form the noDL1, cnì_
b.Cd,,  S r  . , , . ,ù, ,1 .r  e-nL , ,  ,  .uypar ,nC hcrr i rg i r  rvt ,cn rhc srr  b .nrr  of for
-r .p. , i  rnd rhc o,rcr i l r i l  L(cru,c l rrJ "rrd ns.d. thc mntr. , ,  r , rrr l  s^ Dourcd
r r o  t l , c  . p x ,  " . .  b y  r r , c  r l i r  t - 1 r  o f u " x  b e r q c c r r  r h c  i n r c r  c u r c

rrJ r ì-  o, .rc.  r  rurr l , l .  r rJ r  hcrr t re rnort  w$ i  otd ,h<ja, t  . r  q J5 ,h,ppcJ i$ Jy. rhc
corc as r rule being lcft.

Among rhe rnorc intcrcstìrrg and spectacular exanples ofhoìlorv casture mrv be
mcntìoncd a hcar1, probably of RanNes trr, H dcsheiD,d ."crat tar;e Ci,i.is

Ì Ct c. R.cd$, -z.,!.S., ixxvr (re4o), p!. 57 7ri N. Bufidn,,d c. Roeder, z.,.i.s., Lxxvù

3c Rcder, z.,ls, hx (retl), pp...4r_ó1t ldh,bu.tt DtuftL Afthàot. rirr., xrvq (r93j),
. t . - : c i r  /  r . / . . \ r l , r a . ,  ú ú . a o  , . 4 . t D t . \ . B , r , t . , , , 4 " . p p .  q - _ r j o .  t g 1 1 , , * A , " , i i _
r le lú r .  ùù .  \ - r8 .4  ,H H.c ,eh l . .  .D , ,d  a ,  U,  !  t r rne  t  o l .a r t  ,  ,  n  ù  A- ,  " .u ,  ,O 5o ,

d  r  ' r f l , .  w ù  r  o r B ) .  D D  r s - - : 4 . 4 .  C d g  r . ( , n . r  A j - , : . . 1 1 . . i ,  i i i ,
Gr..l Mrrldr, !!.liiiir C. M6ll.., rtlerdlll,,Jl, !. ró] W. M. r. pcxic, Tùt\ úú ry.dt)Ms, tp.60-ór; tr. VcrDier, Biùttúit tt JÒditkie, pp. rÒÒ rrr r. ctrycùr, ..1,,. S",., ,"i tríil,

I l,o. thc lrodùctioD oftlc wax nodcl scc C_ RÒcder, z.,4,S., Lxr G93t, pp. a5 ú7t Jdlr,Ltxh D.úk.lr. Afthà.1. t^t.,xrvú (Ì9r3), pp. 228_t 4 i ,.1st?, ti,,]" Bú*"*;k,, pp. ì;2a. Asr;^,t,t
./or:..,11frc,j pp. szÈt.

r In sonc..\rs rhc cùvcd cfÈd my be dtrc rÒ carnrg f.om a ctrrvcd Mx origjnal rathù than
to cxtcnsivc roorjng of tlrc b(uze itscf ct R_ RrvoÈFtÍr, Jaunat ùJ Hclcri; srnrij, Lxxw

6 C R. WiÌlirms, N'aú yù[ Ili\]útn Sot., eraftùtl84U., ,{pril r9r9, pp. 3 7,0 cì. Rocdc., ,1!),ttu.1tr Àror:.!,.^., pp. 3s 39, !ò. :r 20.
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frgures of Rarnesid date,l a statuette of Osorkon I,, the stancnc of Karouana in
tleLouvre,3 a sratuette ofHorusa and two other S:ite statuettcss Àlso in ùc Louvrc,
a statuenc ofHorus publnhcd bv Roeder.o and thc well-known statuette of Takushet
in Athcns,? as well as a numbcr of rniscellaneous objecs described by Pillet.s

Severel specimeus of corc matcrial from lgyptian bronze statuettes examined by
mc all consìsted ofì:lackeled sard, that is, smd the particlcs ofwhich werc coloured
black rnd not merely mixed with bhck uaterial. Tlìc bl&k was chicfly an ìron
compound together with occasionally a very smll proportion of orgaric matter.
Petrie also describes the core materiaì as blackened sand,o but Idgar calls it 'a hard,
gritry lighr-coloLucd compositìon like sard and plaster'.ro

ln what mamer thc core was 6xed in the nould to prevenc it moviag about after
thc wax iud melted anrl rur onr ard bcfore rhe metal was irtroduced is not known,rt
cxccpt that at a latc date cros{upporrs ofirotr wcrc cmploycd.r:

Th€ process of c$ting ntetal (described in at accompanynrg inscriptior c from
Svria) into the form ofdoors for the remoìe ofAniún at Kanuk is shourr ir rhe toDb
of R;kh-irè at î'€bes (Eighteenrh D)'irÀsty).13 Tbe name of the metal being em-
ploycdhas bccn translatcd ar copper or bronze, but itis almost certainly bronze, since
the oould is ccrtanrly a cioscd one, fo! which copper would have been mosr un-
satisfrtory, especially for Nch a largc object as a door, ard bloue, ùesides beìng
csicr to manipuÌate, would have given much bcttcr results. Similar sccncs ofcasting
are depicted:lso intwo oth€rEighteenthDynasty tombs Àt Thebes.la Ofvhat mterirl
the moulds were made it is nrpossible to detemine íiom the illustrations. Half a
closed stone nould for casting something in the naturc of ornamental metal heads
for polcs or fcet for funiturc is in the Cairo Museum.r6 Garland andBannister state
thet tlis 'wes dcarly uscd for Drkjng shell castilgs in the mamer in which cheap
statucttes are produced today, by clling the mould m4 when a skin had solidified,
pouring of the rcnaùing liquid metal'.16

Alloys of ditrerent cooposition were sometimes used for separate parts ofbronze

rR. Arth$, ,4rrltde art.irk, E (Ì938), p!. 72-26; G. Ddesy, stdr,er ./e di,t,tdr, Nos-
33243, 33220,33275, 33236, 33309.

t R. L^nzot\e, Atti delld Lcale Addl. di TÒriiÒ, xr lr37'4), pp. 45s tr.
3C. Doreu, .4",t{,i,lr lsvienrc' stitlHatdlo!"e so,fldt {Loùvre), tr, p!.4o3-9, Pl. Lv;

Editions Tcl', !6 drrigtlJ ís. d, n\te dr Lor,re, Pl. .\.
I C. Bot.!\, Arti.)litt)t l.ttticùbct, grid.-dtdlogrc sonúúnc, !, !p. jój-6, Pl. ru; Éditions 'Tel',

Les anriquités lg. du t'tBée d" to,,r., Pk- cxx cxxr-
r C. Botdx, Aúíq,nés égyltrie$cs, guidaaatalogue sonflair, n, pp. 3 3 3, .roFro, Pl- Lù ; Éditions

'Îd,Lct airitsit!! és. du,t'u!!e du b,vre,Pl. M.
6 G. Rocder, Jddlr4i.È, Er O tieht. Lrx , lt lte$), pp. 26s 78.
1 G. M^spúo, Éîutl6 de nryt]úlagi., w, pp. zs9 t6.
! M. Pillct,,4,". ser,., xrm(r94t, p!.4j {J-
, W. M. F. Pctric.lrlJ d'd C/44r, p. ror.

r0 C. C. EdCr, Crc.k Btuizer, p. ii. Se. also C. G. lir! and A. H. Kopp, T..ltti.dl Shrlies,
!! (1939), pp. rró-rz.

1r'W. M. F. Petrie,,4rr,,d Cr4lir, !. Ìo2.
t, H- Ga.lnrd ard C, O, Ba1úisret, An.ieú Egfptidi M.î.lhtgy. pp. jg-4o.
u N. dc G. D,vics, Rzll+tsl4 Pl. F.
u N. de c. D"vìes, P,l.rrrl, P1. xxvi M.ikh.pùtd\ùnb, Pl. xr.
'" No J 3?JJ4- 10 H. carlatrd rtrd c. O- lldniltet, Anxiciî Egfpridn Metdlhúty, p. ss.
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objects, for exanplc the bodies and handles ofsituhe,l and ir some fcw intances
composite castnrgs involvhg the use oftwo difcrent alloys were also attcrnpted. A
chisel, posibty of New Kingdom date, examired by Colson.' consistcd ofa bladc of
hard bronzc 3 nxerted in a 'sheath' of soft nalleable bronze.' cvidendy applied to
givc tlr chisel some clasticity itr rcsisting hamner blows. Thc exact nethod used

joining the rwo pafts is unccrtlin, but it seems that eithcr thc hard core was cast
in thc softer sheath or rhe tvo wcre unit€d by hammcring at a high tempcratute
More rccendy. Yorng' has published details of a situla shorvilg evidcncc of 'a

tcchnique in which a brotzc casting was coatcd in somc manner with a thìl laycr
of .r signifcàntly different alloy ofthe samc mctal'. The core of drc snula was bronzc
and the coating a copperJead alloy, posibly used to simulate silvcr. Agail the
method by rvhich the composite casting va prodùced is rncertai+ butitis probable
that the platiug ofcopperJead alloy was applied bt dipping thc bron"€ caiting into
a noltcr rnas ofthe al1oy after which the whoÌe was rc-chascd and polished.

Copperlead Alloys
It has rlready been noted that lcad was added to coppcr and also to bronze, prob-

ably to facilitate casting, ard manv objects loosely described as copper or bronze are,
in fact, copperJead or coppcrJcad+nr alloys of this rype. Among Patticulat ex-
arnplcs may be mcntioncd an Osiris {ìgure ofRamcssid date,0 the famous tablet case
of Shcpenìrepet,? an acgis of late date,3 thc outer layer of the situla refcrred to
above,'and a 6gurc of?toÌen.i€ dat€.to

Btdss
Another altoy ofcopper is brass, which is r copper-zinc mixtuie, but this w$ not

kuown until comparatìvely late in the history ofmetals, though it antedated by maay
hundreds of ycas the discovery of zinc s an individual substmce and, therefore,
brass, as at 6rst protlqced, must have bccn mde from coppcr or copper ore and zinc
ore, but not from metallic zinc, and, lìke bronze, probably it was at irst the result of
an accident. Ores containing both copper rnd zùrc compounds sometirnes are found
in naturc, for exanple, in Egypt,l1 Georgia ard Caucasia.

Petrie states tlut copper from the predymstic cenetery at NÀqÀda contained r.55
pcr cent of zinc and was thercfore 'rather bras thal bronze',u aDd dìis has recently
bccn conlrmed by the matysis ofa pin fron the slne site, which rcvealed z per cent
of zinc,rs a proportion consistent with a laturJ raixtute of thc ores. A br:ìss ring
found in a tomb of Old Kingdom datc at Armant, cotrtaining 3r per cent of zirc,

1R. Mond rnd O. H. Mtc.s, È,rú.r,,, t, p!. roJ-ó.
!M. A. Colso!,,4t,. Sa,., rv (r9ol), pr. rec2.
3 Coplcr 84.60 pcr ccnr: ùì rl.lo per cút.
! coppc e2.óo pÚ cent; tin 4.67 pct ccrt. 3 E. Yo@9,J8,4 , xrv (rt59), PP. to4 6.
6 R. Anúcs, ,4,rrii./i. lcri.rrc, E (1933), p. 72. Coplc.7r; lerd 2J pc! ccnt, lPprox
'M. Dethelot, Morr,4n^ Piot, v! Ggoo), !, r25- Coppe! 49.1: lcad 24.si rin 4-J per cetrt.
t D. Dunhrú, BóJr,, B,ll., úx (r9lt, !. roe. Coppd 69r lcad 22 Pú ceDr, aPlrox
! E. Yoúg, J.-8.,4., ùv t9J9), P!. ro4 ó coPpcr and lod 'aboú cqùal

r0w. FtiChr,Jo,',. Cl,srtrri Só.., xd (1882), p. r42, Nó. x colfer ó8; le.d 23 ?er ert,
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t w. M. !. P.ric and J. E. Qtribell, Nd{ddn drd Bdlldr, p 54
r3 É.J. D3utugtrrd, c!/r,rr oJ lr.l1iúatn Erypt,ù,p- 1s
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was orobablv intrusivc.t and a smatl vasc ofuncertain datc nr the Cairo Muscumsaid
to bi bras'� canot bc accepted without further analytical conirmatio:r' 'Brass'

was being shippecl down the Rcd Sea from or througlì lgyPt to Adlrlis (Massow:Ì)
in drc first ccnnry e.o.,a and bras fiuser rings and carrings oflate datc have been
found on Nubial sites.a A ring with 15 Per ccnt of zinc was excavated at Gaza'

G o L D , ì N D  I L r c r r ì u M

ColdG
coÌd is found vcry videly distribùted in naturc, chiclly in tlt mctallic state,

drough pr:ctically rcvcr pure, but gcnerally contanùB small ProportioDs ofsilver,?
sonrcìimes coppcr ard occasionally traccs ofiron aud other metals. It occurs generally
in onc of trvo forms, either in alluvial sands and gravcls, detived from the breaking
donn of gold-bcarnrg rocks rhc debris fion which has becn washcd irto w:rtet-
co"na, "ó* often dry, or in vcins in qurtz .ock. ln EgyPt, gold is found in both
these coDditions. Owing to its local occutrcncc, its glitterhg ycllow coÌourand to the
simplicity ofthe treetmcnt r€quired to scparate it for usc, gold was one ofthc oldest
metals kown in Xgypr, though not so old as coppet, ard n has becn found nr pre-
dynastic graves. Shcc the extraction ofgoldírora sand ard gravel is a sinpler proces
than its extractior from hard rock, primitive raccs havc usuallv begun gold nining
with alluvìa1 gold ard the Egyptirùs Probably Ncrc uo exception ro the rr:le.

The gold-bernrg region of EgyPt, whiclì is 'ìmnense',3 lìcs between thc Nilc
valley and tLe Red Sea, chicfly jn that patt of the eastern dcscrt stretching soutlì
from thc Qcna-Quseir road to the Sudm frontìer,' though several old workings
have bccn found considcrably north of the latitude of qcna, rnd many othcn lie
beyond thc confines of Bgypt in thc Sudan almost as far south as Dorgola.lo The
greàtcr paft ofthis tcùitory is in Nrbia, the Ethiopia'1of the clasical witers, the
modcrn-Igyptiu portion being rower Nubiarr (from Aswan to wadì HaÌfa) and
thc Sudair portion Upper Nubia (frolr Wad; Halfa to Merowc) Referring to

1R. Mond d O. H. Myers, cúMtúies af An'ínt, r, pp. rt7, rte
! c. Bénédie, Orjc^ dd roilere, p. 56.
' \it . !r. Schorl The Púiplus oJ îhe Etlthraear sed, P 24
rM. L L. MaùdtrDì, Te,trl.t Òl K.tua, t, P. r?7 (Probtrbly the cúlicat exanple); C. L.

wool€t and D. R]dlldall Maclver, Ldrd,oJ, PP 62, ó6; c M Firrh'Attlt sut,.l o.fNsbia' 191È

r9 I r ,  ! ! .  r r5 ,  r j7 ,  I J9 ,  I6 l .
5W-M. ! .P€t r i c , ,4 r r io r rca :d ,v ,p , r t .6Cf .J ,R.Haú is ,Lcx i tog tcphna lS iud ies ,pp .32-41
? soDretimcs gold objects htvc ;rcsulÀrly-distributcd Ptch€s of silvci, cxamllcs of which

óccu. ù rhc góld turger and toc rals lron the Twcnty{{ond D)ndty tomb of Shshonq aound

at Trùis in 1939 aDd froh the ronb ofatrothù Sheshonq fouúd at MitrtrhheL
3 A. Llewcllrr, B!ll. rdr. Mtiiúg drd Metdllutsy,l52 (r%4),P.21.
'T. Barrcn údW- F. Humq Tòt03. dnd CeoI- oJîhe Edtldu D.rdr,, pP.2te 62;E S Thonras'

cdto s..Jor',., ú (reoe), PP. rrere
ro S. C. Dùú, No,.J o, ,r. Múúdl D.toti\ of the Anslo-EsPri,, S,dd,,p 13; J. F. !- Mos,

s,dd' ,\'"rd, u (r917). !p. 3r3-r5.
rr Tlìc reln Ethiopir was emlloycd very looscly úd Aby$ùia (the úodún inhabitants or

which cÀI thenrlves EthioPiús) trnd tle soúthcm sud vere soúctincs nìdudcd, thoúgh
gcncrally ùc úcìent Ethiopix geogmlhically w,s tlìc equivalst ofrnóden Nubia and did trot

r! Ntrbn did nor bc.omc r part ofEgypt urtil the Twclftlì Dyùary-
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Ithiopia, Herodonrs says 
'herc 

ìs grcat pÌenty ofgoÌd'.1 Durn says 
'Trrccs 

ofancient
uiring are found alÌ over the SLrd.rl north ofthe rsth parJìel oflatitude rnd there
uc rt least eighry-fìve importanr old workings rvhich can with certainty be imputed
to thc Egyptians or Mcdicvii Arrbs prior to thc roth ccnnuy a.o.' ' No occurcncc
of gold is knorvn in Sìnai, although the gcolog;ca1 condìtiors are favourable and
althoLrgh some ofthe rncienr texts night seem to imply that gold wrs obtanrcd fron

Thc sourccs ofEgyptian gold hrvc becu discuscd u sornc detail by Vercoutter,3
rvho divides thc nrines into tlrree principai sroups, (,r) the northem group, in the
cstcrn dcscn, round Wrdl Hammanat and W:di Abbad," (0) the central group,
ako in the crstern descrt, róund lladì Allaqi and Wd; Cabgab:r, Q thc soudrern
grorp, along the Nile valley itsel[ fron Wldi Hàifr to Kermr. Vcrcouttcr shos's
that drese three eroup,t corespond to the ancient'go1.l ofCoptoi, 

'gold 
of wawat',

,rnd 
'go1d 

ofKush' rcspccrivcly, and discuscs drc tcxtual cvidcncc for thc cxpÌoitatior
of dillcrcnt unrcs rvìthn cach rcgion, with particuLar rcfcrcncc to the exploitation
and output oftbc nurcs of Kush. Thc gold protluction ofKush $'.s irlitiated in thc
Middlc Knrgdom a]ld rcehcd its pcak in thc Eightccnth Dynasty, declining son1e-
rvhat in the later Nov Ktugdom. but iDcrersnrg agrin cluring the Napatan period

t. 7jo-lóo Ì.c.), and stììl continuing at an appreciable level into Meroitìc tihes.
Vercourter exalì1nrcs t!e organizàtìon ofdre goLl workers, and also notcs that gold
wrs probrbly rcccivcd frorn rcgions cvcn to thc south ofKush.

Rcfcrrnrg to allL,viai (placcr) goll, Rickard says 5 it x rcported tliat in a particular
dìsttict ib tlÈ easterl desert thcre ue olluvial $orkinss of iutrrense exteut'. drc
," . r  '  ry   rv i , ,e  ,hc,ppe-run.e of  h,v i rg bccn 11".ghi"  rnJ rhar  ovcr  -n " r . r  o f
roo squarc miics thc ground has bcen workcd to an average dcpdr ofseven feet, and
Stcw^rt states 6 tLat 

'ti1c 
wholc of thc small vaÌleys ìn ùc sclls* arc fìrÌÌ oÉ:rlluvial

worknigs'. Somc of thcsc alluvial workhgs probàhly arc conparativcly modern,
since gold wrs cxploitcd ìu thc castcrn dcscrt in Arab tnrics. A lcrv ycan ago Mr.
A. H. Hooker, rvorking or behalfofthe Igyptiu Govcrnmcnt, found a vcry mall
anouut ofalluvial gold in thc 

WWadi 
Korbìai jn thc south-castcn dcsert.

Thc total nunllcr ofancicnr Noîkings nr quartz hrs bccn cstinatcd to bc at lc:st
onc hun.1rcd. Some of the mines rvere worked to a depth of about loo feet. The
rmìcnt dumps arc so poor in goll that tLe nethods ofexraction, prnritive though
rhcy rvcrc, rmt havc bccn vcry thorooglì.

Èut whcther rvorkurg alluvìal (placcr) dcposìts or vciN in quart rock, thc ancicnt
Egyptìans were very thorougli prospcctors and no workrblc dcposis havc bccn
discovered that thev ovcrlookcd'.r

1m: r14. I S. C. Duù\ Nor.r dr ttr,tfttqdl Dt)ósî! Òltht Atglo-Egfttidn Sndni, p.13.
'J. Vcrcourtc., .L,trr, vr ( r t J9). pp. r 20 5 3. Cl rlsÒ T. S:ivc Sòdcrbúgh, 4{i?r.r ,rd N,l'ia,,

I Ci. xlso G. Gotór, Nirrclk: Lú(4,tlois t'!xrn\ , tlddi Hamr úî, pp- 4 S-, AM- S.í'.,
xLB ( r919) ,  pp .  t j7 j2 .

I T. A. Rickard Coplcr rú Gold Mincs ofthc An.icrt Egyptiùa, ]]'i!. drd MitlirrJùhdl-
Pr,$, r92J, p. rooS; cl ako M,n aid M.îols,r, t. 2aó.

3 P. C. Stcwtrrt, qúÒtcd by W. F. Humc irì lÌcin,. R.?r. or tlr. C.ól- ofia Ealt "t ]).tút, t. s4,
? R. tl. Crcrvcs, ùd O. H. Litdc, Gold Rc\oúr.cs ofEgyp{, P.ttút ùÍ t1t XV ltltùnrtiòndl

Crol. Canqt6t, Sa"ú Aftnr,1929, pp. r23 7.
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The gold industry in Egypt wc revivcd some years ago t ancl, although it has now
died doúx agÀin, 84,074 ouaces of6ne gold ofa value ofover d357,e14 stcrting were
extracted durrng the eighreen years from rgoz to r9r9 incl:sive, bur during the
following eight yeas, from r92o ro rs27 inclusive, only 2,867 ounces ofa value of
fr3,ro6 were extlacted., Mining was disconrinued, not because the gold was
exhausted, but on account of thc diffrculty and cosc ofthe work.

In view of the large anount of gold obtained in nodern tiùcs and of rhar sdll
remining, th€re carnot be any doubt thac the gold from thc local mines provided
Dost ofthc gold used in Egypr aùcicndy, espccially during the earlier periods, ard
that it was evcn suffìcient to permit ofexpo , ar is proved by tbe El Arurna letters.
NaturalÌv, hoivcver, whenevet posible additioml gold was levied as tributc or taken
as one of the fruits ofvictory after war, since it was a valuable aad desirable lretal to
poses. The ren gold ingots weighing ó.5 kilograms ofTwelfth Dynasty date fourd
at Tód in Upper Egypt vere probably presents from abroad.s

Petrie's statements thaÈ 'The .{siatic gold was certainly uscd in the 6rst dynasty,
c it is rnarked by having a varirble amout ofsilver alloy, about a sixth',! and that'GoÌd from thc Ist to the XIIth d)îaty alcrages 16 per cent of siÌver, which marks
itis Pactolan úd not Nubian',6are based ora nisconceprion ofthe nxture ofEgyptiú
gold, which alwavs contain silver and often 16 pcr cent or more, as u.ill be shown
later. Petrie says also that in the Second Dyn6ty gold 'had antimony in ir, which
suggests a Trlnsylvanian source, the telluride of gold ùd antimony'.5 This has refe!-
ence to the sard and gold sceptre of Khasekhemui, which was foud by him rt
Abydos.ù Peake and Fleure, elaborÀting ?etrie's srntement, say ? '. . . a fragment of
gold, found in the tomb of King Khaseklrmui . . . has à rcd antinoniatc crusr.3
Antinony combincs \','irh gold, so far s is known, only in the presence oftcllurnrn,
and the only region nr the Old World in which gold and ellurium occur mixed is
wjthin the ring of the Carpathian mountaim. The only rich gold-freld within this
ring is in Transylvanià, whce gold has been workcd ar least from Romsn tines
onwÀrds. . . . Meanwhile vc note the posibiiity that gold from Transylvania for:nd
its wÀy to lgypt about 3ooo r.c.' Peake, writing iater, is slightly more dcinite and
says e that 'cold from Transylvania recnx to have reached Egypt bcforc the close
ofthe znd dvnasry.' Heard repeats this staternent in a still stronger form.to Myers, ìn

1R. H. GHves and vw\v. F- Húne, in W- F. Humq cadld0r óJESytt, r, Pattú, pp.721-óó.
cI. arso T. A. Rickard, Mdr and Metdk, r, pp. 224-8i G. Schweinfu.th, ,rr. Ser,., rv G9or,

I R. H. Gleav€s and O. H. Littlc, 'Gold Resoùrccs ófEgy!Ì, Report oJ E Xv InEítutktuI Cút.
Catgre$, South Aftird, r92s, pp. r2r 7 ; Mines drd Qu,rics Dcpt.. Reloú ot the Minùdl Industry,
pp. 23, soi Reton.fat t923, pp. 21-2s, 44.

3F- BissoD d€ 1r Roquc, T6d(1q4ò '$6), Fò"illc' lF..{.O., xw G9t7), !p. rr6-r3if.
Bisson de l. Roque, c. Contma! md F. ChÀlourhier, Tn\ú dc Tód, Dù. de Foaillcs LF.A.O.,
!, tp. e ro; F.3issotr dela P.oqt . Túot de TAllcoî. Cane),p- 3.

a \x/. M. !. PcÍie,,1rr a"l Cr4ltr, p. 33.
t W. M- !. Petric, Derr?rt,e Satiolagf, Andent Eg rtiahs. p, 5j.
. \Xr. M. F. Perrie, Ro/d/ Tdrúr r, p. 27, Pl_ x.
? H- Pc.ke aùd H. J- Fleure, Pnst\ dnd Kirg!, 1927, pp. r4-r5.
I This óbject is in the Cairo Musem, md no rcd coloúrèriótr cm be foùd on it.
I H. Peake,'cold', inE .t. B'ir., r4th €d. Gqzg), Vol.2, p.2j2.

1a G- rIe^À, ùMrene ÒJ Mdn, p. r6t.
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refe ' rDg r^  r lù .  gold, '  nr rk . ,  rwo ,  is .  orc i , ,  .a lx ,g î tc  inereaie! , r  r t r r  wrs fnunr l
)n r re Èord rcrrununr rn\ reÈd ot  an, , r rony.  rhc l  bcrnq no cv idencc - rar  r l ,c  soJd
conr. ì 'n .d i rc l l , t r ium. a, ,d r \ -  or l - r  n  ter  r r rng , t  a .h igh pc-ce,r ,gc. .  "  \c-e*  ro . l re_
n r c n r o i r i r e P ' o p o ( r r o n r D w h i . h r h . . n u r n o n ) o c c ù , r c d r . a " l , c c n j I l d c . ' 5 u r , . r h c
orrgrn of  r l ,c  er ly  Igypr iJn gntd b a i  , r ,porr ,ù, r  r r r tcr .  rh-sc v. ìnou\  \ r r r . ,n .nrr
r f 'ouî  r  po, \ ib le Ttur^J Jvrn, . rn ro.  r . .  nrJI  bc er" r ined.  pcrrc .ayr  thr t  rhe eold in
î r c . r , o ì  ( o n î a , n c d  r l i ' , , o h ) .  w t . i , t , , ,  r r u t  d o u b r c d .  $ , r  i , , , , n c r j r o o d  r ù . , r  L h c
rn" lvJ, .sù r -de by Dr.  CLdworrc.  The proporr ,on : , ,  wt- i .h  r t ,c
.ù,  rc . r ,  I 'o$ c lcr .  is  ! ,or  g.v"n. r  whrch F ro be rsrerrc. t .  i ìcc rh i5 in fo-m.ruon $oid
rDve b. .n vr l rubtc,  hrr  or^unrrb ly  i r  u  r .  prcrnr  "nJy in  snra l l  ar r rorr r .  po,rbtv as
r rtu(. t{1s.tnr Ine,hod or ,.r, , ,ru8 gotd 1t_o,v "noent ,.  "o, t", ." ir  . , , 'U,
Drcar \  ot  { lphrdc ot  d, - imu y.  ! \  hrch \a,  vcrv l ra b le to ler  c  a l i r r tc  rnt inrorry  i r  rhc
S^" ' " .  , * , iq"  

. "  
rha nerhod qr  c( , r r in ìy  j ror  p."cusd J,  ùr ty  a.  r fc  S. .onC

i , ) 4 r a s ) . u r . d o t u n o r r r p t J U r î , r c a n r ; - . o n ! i r r r h c p a n ; c l l a r g o l d L r , d c r r o n r d c r r _
uon,  bur  r r  dncs r t rcv rhJî rhc prc\eni .  o f  d l rhorrv r  gold .  ro proof  th , r  rhc pold

I rans!1vdrf,
T le . rater : rnt  rh"r .  so far , r5 j ,  k Ìoh, , .  .nr imony cor  bt r r  rv i rh qotd onlv  i  r  thc

pre,e, rc .of tdt  r iL  m. is  J .o In^tc ,d ing.  , i rcc ,urr i_ony J)oy.  *"aì i ,  * ; ,1 ' * . rA , , ,
prr ,nrarry ar l  propor iorr  $ i rho, , ,  rhe hctp or  ,c  L. ! j , , r .  and ro o,dcnce; . , ,  b .
ro, 'nd rhar  ànLi l r^n)  cvcr  forr r r  a  rcd anrrmonir .  o f  goìd.- lh , r  

t lngold rn q, ,c , r iox_$^_ ob,a ined f rom r tun. \ t \ ,n i ,  r r<1,  rhenfore.  r t r r
so 'c .  (spc.  kr ry  . r '  rhe rof l I  or  nr . t .  " I  ore L goìd rc  ur  de.  wr ,  bcug u or l ,^J ( t rcrc
dd r r /dcd r r  Eg)  pr  G ,o .nrry  r  hc.e goid oc r rcd i , ,  rbùnd ! ,cc dd"- .  u  e 

 

úowx
r î  r h  , ' . e ) . c ! . r  x  . m a l l  a I r o u D r .  ^  c . ú l y  " s . I .  5 ( c o r d  D 1  n a 4  l a b o I r . : 8 o o  s . r . r
, , .o  ' ,nprobabtc rhd i r  ruy bî  d, : res jded.  Mo.covc- .  gotd ,e r rndc i ,  J . rey i Irc  our  ùd .hc ' . rore ror  td(c go,d nr  " fperr r rcc ,nd ferrcc proLahlv "  *  rot  kn"u n
unn,r  J  co,npa,- r iv( t )  ì rc  dJ!  Atso i î : ,  J  d f fcuh ore f ro, ;  "hr  ,  to  crr rc t  eotJ.
^ro. ' r 'L . t t )  îhe goJd (c l l r r r ide fJonr  t r . r , ) ìvr  "  do. ,  nur  co.r (_I r  rnr :moIy.a

_ 
|  r r rc  . r "  wl  iUs recorÀ of  gotC b rng Lroughr , "  Lg)  p,  f -o, , ,  rhe \o, ;h in  r t .c

I  s  cr r r r r  |  ,qm n) .  bur  ro r . .o ,  d c , I  bc fo, rnd of  gold Lr \  i lg  b. ._ bro,  qhr  ro Feypr
G"m rh" \o,rÌ bcrorc rnc \ incLc",,,h Dynr,t, .  

-rhc 
pt,.e, ino,,:"," i ì , .""" iJ1r

eold arc as foÌlows, a

-.i"1'.iJ;.i'-?l,l"l,::,,,:rj:;,;,,),ìi (,":j:l:il'1,Ìll ;],,;lîl:%":i,
rrn.r :  K-rcy i  l "mr) :  Tsènuc }  Dvn-* i  3  t t -of r :  Lrur  Copto. :  Ku,h:  \ l rLchi .c
!  ounry l  L \cgro LJdr :  orDbut .

) , 1 ,L  
\úe r : , , ; i  h  

,D l . , , r )  ( r i by . ì : '  I \ v .n r i< rh  D) r - { y  (A . ra ) i ro  . twe r , r ) .
sccono uyDrsrv {Kher l r l rnnot . r ì  ù

: l  r  r . : l Ì . ? : , " : " ,  
1 ' !  F r , r y  r  . .  u r  M . , r ! .  /  d , / ,  M , r .  r , r  r .  p .  r 4 r .

, ;ì:r.';:l ìI;::,::"j ;il;i#,l t;:lii::,', 
p.' . r'' '4o r'' i . . n,i,,. v n,

J.w \4cU. r ,  r I , ,qd . i ,  / rd  / j ,e . i . , ,  d jc / , , . , , . J r r .  ̂ . .  p .  L1 C l  L R  H  ' r ,  i  ,  L . r , . o g d r l x  ? l 5 e d , . . .  p .  r r .  L F . . , , 3 : o , ) 7 r .
'  .  j o r .  \ r ! . 5 2 u .  . : Ò . . \ . . 7  1 . 3 N . .

/  n . .  ú .  r  ' .  r  rú ,  ,? ! .  _3 , .  )8Ò.  ò ,1  /?  .  rv .  to .  ì J .  r+ .  : /3 ,  4o9.3 ,4 .R. ,  m,  j34 .  to l .R . ,  Ì v ,2ó_ ) i  A .R. ,  t \ ,77o .
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One of the oldest known naps in thc world, now in thc Turìn Museum, is a
papyrus showhg a gold-bcaring region in the exsÈeln descrt of Egypr. This dates
froo thc rcign ofSeti I (N;rutcenth Dynasty). The regiol has bcen variously idcntified
bur wÀs plobÀbly ìn úe WÀdi FÀwakhir.t

Gald Mnù't,r
Thc mcienc method of treeting gold ores to obtain the mctal was vcry snrple.

In the case ofalluvial gold, the sand or gnveÌ was merely washed with running watcr,
which carried away thc Ìighter mterial, lcavìng the hcavier gold prrticles behind,
which were collected and ftrsed into snull ingots : occasionally sraall nugges of gold
were also found-and two such nuggests wcrc discovered :t El Kab in a tomb of the

The Bgyptian mcthod ofextracting goldfrom the veins h qùartz rock is desùibed
by Agatharchides, a crcek writcr ofthe second cenrqrv r.c., wlìo wisircd the mines
and wrote a dctailed account ofwhar he had seen. Although the original work has
been lost, thc dcscription of thc goÌd mines has fortLrnately been preserved by Dio-
dorus, who cluotes it in full.3 The rock was 6rst cracked and broken by rncaff of
6re ard then anacked by hanners and picks. The broken rock was then carried out-
side dre nine, where it was cmshed in largc stonc nortars to the size of peas and
aftcrrvards ground to 6nc pow<ler in hand mills, this powdcr being rvashed with
water on a sloping mrfrcc in order to separare the metal, which probably finally
vc fused hto smalÌ ilgots. Not all these proceses were carried our at the mines
thcnxelves, and 'Only a few nincs havc permanent installations, hùts, wÀshing
tables, futnaces, remains of meltnrg pots and slag Jreaps',a probably belongìig to a
very late period. 'Usua1ly the ancient gold mincs shorv only a heap ofbroken stoncs
and disused nills for crushing the ore. There are fcw tlaccs ofsettlemenrs. no lvashing
tablcs, no fumaccs, nor cven wells.'a Indeed, Vercouttcra has foud sold-rvashine
b-ur. .  probrbly of Napar rn or Veroi ic drre. '  a loi ,g rh. "*.  b" .  *J i r  i ,  e '  id*ì
that thc washiig of the orc and the subsequent treatmenr ofthe gold concentrates
was done away from the mincs.

The results of the analpes of vuiou difcrent specimens of gold from ancìent
Egyptian objects wiìÌ be foúnd in thc Appcndix,s fron which it wilÌ be sect that the
percentage of gold varies fron zz.r (rz cerats) to 99.8 (23.5 cara*). Mrl Ransom
Willìarns givcs thc fìncnes ofthe bener quality of arcicnt Egyptian goldjcwcllcry
r rargnrg fron 7o.8 per cent (r7 carats) to er.7 pcr ccDt (zz carats), but mentions
speciDìens as low as 13, 12 dd 9 carats respecriveÌy.7

Thomas gives theresults ofthc ess:y oflìvesanples ofgold froD modern Egyptian
mines as ranging fronr 8a.o per cent ofgold (zo carats) to eo.3 per cert (.:r.5 carats),3
asuming silver to have been the only impùity. A. very considerable numbcr ofothu

I sc€ G. Góyon,,!rn. S.ú., xlx G949), pp. 337 e2, whùc prcvious ideùtilìcatiors arc diù

'�J. E. Qúibdl, El.L4b, p. ?
iJ. Vcrcoúttc., K,JlÌ, w (r9j9), p!. r2o J3 (p. rao).
6 C1. \v. B- EùEry.nd L. P. Kirwai,Exu,atiatÍ d"d Sr/r.f hehùat W.'1í 6-Sebua úl Adintldr,

,929-jr, !rp. Ìo3-.r r ; M. F- L. Mredam, Td rrk s al Ka d, !, pp. 22Èr.
? C. R. WiUirm\, Corl ard Silw Jeùdît, p. z\-

3 E. S. Thonas, Cato s.. Jo,m' tt (reoe), p.1t2.
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rorr l r ,  r . r l "n fro.n 'hc.r ."r"  $orkirg on J t .úge rJ" otr tr  s ir  pr i rc iprt  rno, lerrr
L g y p r , J n n , r r r , \ r r k . t t , u r , , , , , o q c r r e , r ( 8 . r . / r o r , )  , o 8 o . o p e r . . r , , 1 . o . o . , , . , , . 1  ,
i g J r n  r s , r l r u r g  5 r t \ c r  r o  b c  . l r c  o r ì l )  i n r p U n î r .

Cold in rhc fn-rn ofL ge rù,g..  b" l .c\  ed .o h ,r  Lee,,  r  , ,v . . i  qotd f ,on, Abv!rnr1.
rer , \cd rr  rhc_Fg\p,, ,n covcr ' rmc,,r  A,_v Ofl ì .c u..  "borrr  9r 7 p",  . i , ,  r lc , , . r r , t p r r - e . r r d g o t d  b " t r , . , c i v e d  t o  " . , r ,  f r o r ,  ,  - i " .  , ,  , \ "  " ; , , " " ;  , 1 . - , , " ;
Jbour ùl . l  pe. ccnt ( :o carrrs)

,Th. 
prr  c iT., ì  rnp..  rrv.  "nd s.rncLrmc. . l -  or, ,y or j .  ̂ .  r , , ,p, ,r .urcc., ,  Fqt L,r  "r .

g o r d  r \  n r v  r .  ̂ r r i , o . c J . r u  e t t )  -  l i r r t < , o ] - , p e -  r r , 1 r
cÒA R.fli11r

. .  
L  . . . , , r , i , ' . .  q  ú . d  r h - r  r . , c  L c y p , i J r .  o e r  t r n w  r o  n f i  - .  g " t d  L , c f o , c , . "  x . u

K , s r o m . r r d ( \ e  a \ p i r t \ r . - r c f l c v c n r ì r o r \ \ r l r D ) r u r i e , . :  " ù q h i _ i , I o r f l c a r
ux N '"r  c.  , . t r !c .uct,  , r l - ,n.nr.  1, .  b$cd. Jùdgrrrg frorrr  r  rc r  rutn-of _hc ,u,r t1,c.
or reyPt ' ! ,  cord obJcc i rgwlt  wr.  nnr prrrr f icJ or ref in.d rr ,r i l  -bo.r  , l ,e t ,cr. ; . r ,
p c n o d ( \ ' { . ' o  4 o r  "  r .  J l d , l É  \ . , r r o , , , t ' , J l  , i $ . f  g ^ t d  m ^ n L r o , r J  ; , ,  r t , c  H r r , , .
o-u.rF Jrd ù( lrcr rc\r .  ot  r fe Twer rr ìr  Drlr , ry r . t  i , rcr r l roq ccr. ,u r  r . . .
n r l , f l . r c . r e r a r c . o f n - t r v c g o t  t r u t t . e r  r t u r  .  g o i a , . n , . . . l o ,  p , . , i f i  , t  , , ,  . ,  ; ; - ; . ì
h ' , l - .  r , o , , J  ( c , , , , , r v  ù . ( .  A g à r h r r e t  : d .  d . , . , , t c .  r  , , , , t , " J  " î r c f i , , , , s  s " t d  p , . í . _
n . . o  ' -  L c v p r  n \  h . J - ! n g  r r  w r r h  t c , d  , t r .  r i r  J r , d  L - r ì r \  b r - n . t  r o  p r o v i i r u  .  h " s _
c ! ù .  b .  i , , s , , r J .  l u ' , h c , c c o v e r  o r , , (  s i t v . r .  . h , ,  t , , L u . r  t , , ,  .  b c ; q  t o . , . ,  o \ \ - r , t _
r l r . . lo.c ol  hc I ighrmrr l  Lrvrr ,  rr  rnn nrv rd, gold u.r ,  .omerinr ,  deLr".cd ,v rhc
J d c r '  o r ' . t , u p p  - . , r r :  t r r r i c  * , r . .  r l L r  . ) . ,  !  ^ r  r h c  f n g c r  - r n g ,  o f r h c  L . l ' e h _
rc. I  r t  Dynairy ' " ì  nu,r  rrgt  , , Io !Jpp, r '  0 a -rng "f  , . r i ,  , ,  , - i . .  " f  r""  r , , ,  i "_
, e l l c . r '  ' i " r c .  - n - t y . . , J  b \ .  r r . - . o n s . î c d  u f " p l r o r r r n " t e t r  s p c r c c n r  o f  c o p p c  a r . l
. ' , )  ó 1 c . r  r . r g J t c .  c . r _ u b .  o . w h ú J p p e x n  r u  l .  . ,  g o l d _ c o p p f l , 1 1 , . ,  r .  k r , , , i n  6 o r n
mc PredynJ\flc Ptrod.'
Cold l4torkiq

. 
That thc Egyptian goldsruths rvcrc crafsnen ofa vcry high degrcc ofskill n'ho ' ,  b)  , , ,  ù ,y  e\ .d, ,pt . .  or  rotd sor i  ,h . . r  t - "v , .  t r , ,  prc. ;n( i . ,  A;" , ,s  ,h .  .  .o . ;

o . , ' . r J , d , , g  r , " y  b (  m c , - : o n e d  t : c  t o r r r  b r - c . c t ,  f ì o n ,  A t  ) d o . !  " n d ì J r : t  f r " n ,
\ -ga.d De-tu, l  r . r  Dlm*n) :  r l rc  gotd fo i t  , , ,d  r t ,e  sold b, . ,ò  -  "*"  f , "o l4, ._
q,  . ,  r /Thi -d Dv,L. r ) ì :  hc go d 1ru.  et r ,  r lJ  b.ad, ,nd r tn e" td co. , r ,er :c  r "ccorrc ie
t . , , , ,  h c p r - J , , , d o f \ , L h , , , t h c t ' , { - r \ u d D y l h , ) j : r h c s o t d $ o r ( f r o a ,  r t c ; o , . h

- 
I r<i.dly comrnunì.ted by Mr. R. H. c.caves, fÒrndly ConúórÌcr, Mnjcs x,d euaúies
1Ca H. Quiúrg, Czvl,t/r/. /aJ Cdt/aJ, p!. 6, r,, r5, ls j9. " Sce p. 49Ò.r .  .  t .  H , , .  .  ù . t .  g n p t . \  s . , r , " t p r . r l  , ."  O  . . d  b v  î  o  l u  f . l l l :  r .  6 \ t . M  |  ^ t i \ , 7  . d t . t t r , t " , y . - a .

-  
r W . w  \ 4  r : P . 1 ' . .  n d l . F  O ' r L e  ,  l \  t  e  t n  n . , . 1  L . t t t d  p F . : .  . o : W . \ , 1  t . t \ \ t p , t h t t , \ ,

,  r f r . p . : - - .  1  |  t 1 \ , 1 ,  t " , . t . . , , ! . .  . l  4 .' . 1 , . n \ l ' , " , t 1 a . . n i , \ , t . . . . , t t v . . p . r - _ 4 i : w . t . H , , r , , " . ( , , o t . e y a , r . t . r .

r ' 1 r r . l ù .  o o  l  {  t n ' r '  .  r  p . J d . . o - t  , c . . l  B x n t . ú , t , t  1 . . .  . y ' t , , h i " r t i . t - . ) r ,  | ,

i'r/,/. M. li. Pctrie, Rdt,l Td ,r, !, pp. Ì6_19, !1. r.
r!,(ì. A. RcnD.., Àr.'!,-.ÀDtr, ! pt. tó 3r, r4r 4It c M Ffth, J ri. Qtribdl nD.lJ. p. Lrtrc., .sr.?, p//drli./, r, p|. ÌaÈr.rx Z. Goncnr, ÌnwJ s.lla,Ur.r, r, pp. rl r,r
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of Quccn Hctephercs I (Fourth Dyrsty); r gold belt ofthe Fifth or Sixdr Dynasty; :
the goid head of thc hawk fron Hierakonpolis 3 (Sixù Dynasry); r-\c gold work
found at Dahshur a and Lahuqs including diedcns, pectorals, bracelcts, anklets,
etc. (Twdfth Dlnsty); the jewellery of Qr:een AhhotpcJ that of thrce prilcesses
of the time of Thr:tnose IIIi? the treasure from thc toDrb of TutanhaDùns (,11
I- iglr îecnrh Dynash ):  rhejcwcl lcrv oÉ R"resid drtc trorn d,c Scr.rpeum I ,  thc Tel i
Baste hoùd; r0 and the treasure ofthc knrgs ofthe Twenty-irst aìd Twenry{econd
Dlarastics from Tanis.n Some ofthe opcrations connected with gold working and
the making ofjcwcllcry are illustrated on thc walls oftonbs,l, for example ìn the
rombs ofTì ra .nd Mercluka 14 Àr Sagqara (Fifrh Dynasry), in a tomb at Bcnì Hasan
(Twelfrh Dynmty) 15 and in the tomb ofRekhmireat Thebes (Eighreenth Dynasty).r0

Even as carly as the Fourth Dynasty the ancienr gol.lsmihs were mdifcstly able
to mùipulate comparatively Ìargc amounts of gold at onc time, :rs shom by the
gold $ork o,,  d,e cinoDy ofHcrcphcrcs. and by rhe r imc ofrh" Èighreenrh t_ryirasry
they werc Deking so1ìd gold cofins likc that ofTuta*haD1ùn, which is 6 feer r+ inch
long, weighs apploiimatcly 296 pouDds troy (rro.a kilogrrms) md is cngraved inside

Gold wu shrped both by hammering and cxting (it mel$ it r,063' C., or 20. C.
lowcr than copper); it was engravcd and embosed; it wli used in thc form of
granulcs for decorative purposes; it wa made into thìl shccts for covernrg fuoitue,
woodcn co6ns and other objects such as the rims of stolc vessels, aad lor platinq
coppcr dd i lvcr:  i r  was bc,rcn i rro :r i l l  th i ,mcr leaffor gi ldmg: i r  wa, c.r<. bcarn
or crr into strips that wcrc ùasn into lvire;t? it was coloured, soldcredú and bum-

I G. A. ReÀùe., a6tof r,li, xv Ge27), Supllener; rxn (1928), !!. 76 88; xxvtr (r92e),
bp .  3 '  ao ,  rq  ( r , ' i .  pD.  J .ao t  H is 'o4  o f  lh  C '? ,  Àp. ropd l , . .   ,  pp .  :  r -4 r .

r f . D r i o r ó n . A , l l . i a f  d f g . . s n / r a c a \ . p p .  /  a o . A . Y o r e t ì , 1 4 , . S , r  . r R \ r o j  . . p p  r 4 9  J ! .3J. E. Qùibel, I{.'dÉórydlú,I p. rr: J. E. Quibcli úd !. \v. cren, Hi'tdkonpolis, \1, p. 27.
a J. de Mory \ Ddhtltout, na*juit 1894 ì 1394-13e5i E. y.úi.r, Bijo!' et OtJèrrcies.
5 G. Búton,Idl,,4 rì H. !. win'..k, Tte4"re o.fEl Làhni.
3 F. 

.w�. 
von Bissing, À,' Treb.kn.het ctubJard.

1 H. E. wirlo.k, Tleatrz of Thrc. Egyptid Pnnasú.
t H. C{ter, T,t-dr|h-Ade4,t ú. I A. M^neùe, Lc Stîopúur d, M.rlhit.

r0 C. C. Edgar, nr G. Maslero, Mrr/e lg|,?rie,, n, p!. 93 ro8, Pls. úD-rv; rV, K. Simpson,
AnqndiJarddt oJAttlúeoloqr, rxú (r9J9), pp. 2e 4J.

rr P. Moniet, Kr,i, rx Ge42), pp. t-tsi Nlttupah tuy|e de Tahi, \ nt Monukreús piót, xLl

r2 Cf P. Moùtct, S.ù"s de Id ríe ?iú., pp.27t-87:L.Klebi ReI.f,,4.R., pp. 84 86; M.R.,
pp- ró3 13; N.R-, p!. ro7 2r,

1'c. Sreiùdo.f, î, Pl. cxxxrv.
It P. Ducll, Ms,,td, Pls. *
r'P. È. Ncwbe!ry, Èo,t -at6d", r, Pl- xt r0 N. de G. Davics, R.&i{ire, Pls. !r. !v.
1r G. MóI€r, MerdllllrJr, pI,. ?0-311E. Verúer, Bíjórtetie et Jodilelic, pp_ 5842i B.I.F.A,O_,

vm { Ì9r t, pp. 28-'3 r; ú G9ró), p!. 4c42 | C. R. wili,atus, Cold dntl sil'ú Jeúe\ry, tp. !9 43.
Petric\ statemenr (lrrr d,r' cr4tr, p. eo) rlat dram wirc was not tìowD is incoFcct.

r3 Sonc of thc Cold tequins' from rhe tonlb ofTutrùkhamún have sharks àt tlìc b.ck vhicì
ùc roldd€d on with gold of a slishdy lorvtr meting-poùr thÀn ú.r of rhe sequnì, ct A. Lu.as,
Ait. sú!., \Lt (\942J, p. 146. For other examlles of gold{lderjng scc, C. R. \viuia's, Cdtd
.td Sìlw Jeralrf, pp. 31'-39 i E. V.r"iú, Bijoukie et Jadilletic, pp. ó8-7 \', c. Mijllc., Metatjkhst,
!p. r7-r9i H. Maryon, M,", u G94t, pp. r18-24.
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i rhcJ.  ;nd.  in  lac i .  rht r "  are fcw of  r t ,e  , r rodcm p,act icc,  ofgotd workurq that  wercnor bown rd c,,pto1cd in dcienr Egypr. -, ;y .r,m* i  ,  "." .J ",ì . .  ì l io e r l r ^ o r t n . , - n e L h o d s L , c d i n r n a k i l ] g j e s c ì t e r ) , n d t h c c o n v r u c t i o n o f r n d i r r d u J

Preccs rrve rJcen snrd'ed ùd de\cub.d Lv Mol lcr.r  p.rr ie. ,  srhir .r . l  ve( jrrr ,a
Mrs. \viiliams,s Wi ock 6 end ottìeh.,

sp- ' .1en, ot.hcer gotd ( foJ) mca,urcd by nre havc v:r . .d frorn o.rr  n,m. 1,,o.)4 Inn. rn r l ' i (L,cs, rrd rhe ]crf  hr\  vrued frorrr  o.or r . rnr.  ro o.o9 n,o. pcr ie
srates rhar it was often about a 5,oooth of an inch tl,t.t ,," o. o.oosi n -., ti...specimss e\4nDed.bv Borhe,or 0 wcr o.oor -11. , t , , . t  .  , "d s. tdt*f  r ," ; , i ;
rJuLrrcum hrd an,avtrugc, Lhickn*s of o.ooos rn., 'o " .  approx,*reJy o.or j  m-.r  nc aDcrerrr  gord rcrt .  howrvcr.  wJ. not rrcarìy a, r fun a. rh.  mod.ir ,  $hich ransc,
froD o.oooo8 ro o.oooz D1m. il thickncss,rl though r, *", ", ,f,;,, "" ",i""ì.ìr."à"i
Iuropc untiJ a, rccstl) Às rhc .ishrc.,rh , -t,-.y.'. rh" , ," "f,h" i.?;.;:li;
v"f led. f l r rr  oI  r  cotun in Ltrc Bri , rd.  M ,curr rveraging 8.J ( ! , .  )aJrrc.
"  

wherr rr , ict  ,hcer gotd. u hi .h w"s gencr:JJ1 "nrb.ì* ;  or; ,c,_;d. *s e:rrprorcd
ror oecoranìg woodtr obJccls.rr it was pur d,rc.rly on ro ùe uood, 1".-*ia i"t"snrpe. rnd ta(remd jn pt4e w,rh rn,al tgold r i rm. r" .  for cranrpic,  rhe eotd for lor
rnc]ryq ood cof ln ot Third Dynr(ry drre trom Saqqr, , .  and rhar orr thi  f rnr codìtr
or (2uecn Mcry(rmùn {L'ghrecnrh-DynÀjr }  ) .6 Whcn rhiruer dreer gotd u+ rscd,rr' :  ,n.  .1: :r  rhe Jrmn,) vr(es frorrr  rhe monuary re,npje of N;fcr i r lurè {rLf ihi  ,ynÀt\J. . ' rhc wood wrs g.neral tyf i rsr co!e,cd wjth ,  larcr ofsp"cjr l  p l*rcr lqesor
ro wh,.h, i rhe gotd.$À arràched by mrun, of m adhc, i \c.  p-oLabt) i t , . ,  , " i r* i ,
o.c.siona y. as on rhe j l rn cof l rn ol  Qrecn Merycr imún,r5 rhc r l i rurer f ; i j  wJs sl ;d'r ' rcca) ro îhe sood. For.gi ldng r iJÌ  rhc,r i [  ùinncr gotd h,f .  a j imJù [ ì ; r  ofprÀrcr was used. rhough Lhe rurure of r ì re adhesivc rs ror.crtaD, and L.ìun. bel icve,

1G. Mòller, Mddll*a,ar, pp. rJ-J7.
:  \V .  V ,  f .  P1r je .  Ro/a l  ron ,b , ,n .pò .  t -_ . :A t .  dadC,ant ,pp .  BJ_}L .z t7. s.hiter, ÀlrpLi, he cotd:ùar ie,t;;,b.nen.

_- ' I  
ve î io . ,a ror r  a  O l ieú . ;  a .úù , t i?  a  lú , / / .ac .  pp .  , ._ ra  I  i  B . / . r .4 .O. .  q  r r@8, .

P p .  r ù r  0 2 :  r m  r l 9 .  r l ,  p p .  r 3  4 r :  r L  r o r Ò \ .  b o  l ò  4 o5c .R w, l i , rn . .cor l  / / s , t , -1 " * t ,y  r i .U .a .a , ,U. .x  i ,e rJ . . !p .  r ,7  ro .rH. r. virJoc\. 1Fa..r of Er Lihia: t,_r. "rlL-" rsip*:"i r,i,,",".., s*. q.".,
u:r11lor ' ì r  p!  t  r ,  9.  M v A. Bur. .  xsn. rel .  . .  r t , .  . .  r . j ., ( r ,  l .  d .  More  r .  

.Ddr l , ro ,ú .  
qd , , -  ù ,a  !3  4 .  tsoa_t 'ù : t  M.  Berhc tor .  Vóa, r .a r r  p id , ,

w (r9ool, pp r2r-41i H. M^ryón, Anteti.dn ldr,tat óJ Ath&ólosr, Lú (rq+s), pp. s: -,,, HlMùyon ùd H.-J. prhdùleiù, ir Hi$ory aJ T;xhnólosy, t, pp. ó23 ó2j p. Montct, s..è,.J dd td ,icpnrtc. pp. 275 8?t N. de G. Davies, R.ttjri_,a, !p, Jz_J,r,3 W M. L Pcùe.,4dr d,,i Cfarr, p. eó.I  M.  Bcrhe lo r . ,1 , , .  S4 , . .  ù  ( reo , j ,  Dn.  rúÈr .
ì0  B .  MÒhd and O.  H.  M)e . ,  B^h* ; ; , , ,  p .  , "o
rì <ir F. 

_lhtrpe, 
D'.r. 0,. 4/,1 tnd Chaùtrry. totr, m. p..tlt.

): L Aitdnsón, Hi!ótr o! Maat:, t, p. n;.rr Cl G. Mollcr. M?rdl/t",J!. p, t2.
. l Í . . y . f l : t ,  I  r .  Qub(  

 

dd  J ._p .  r  rLer .  < ! .p  py tuad.  t .  p  t4 t .i'H. €. 
Wwinlo.k,,MerydG.l,trlnr, 

p r8.
13 L. ùorchlrd!r NdtFn-tèri, pp. 5s,ój i G. Móltcr, Metdtjk,nst, p. 34.
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that in one case he has found cvidence ofthe use of white ofegg for this purpose.r
In the particular exanple irvestigated by L,ruric there was a iayer of ycllow ochre
bctween rhe pìaster and thc gold leaf, and on an ob.jcct froo the tomb of Tutan-
khàmuD skin was embedded in thc gcso to form a rcsilient backing for thc lcaf.'

Gold and other rctals were aÌso used for architecturÀI dccoration. ancl dlrins úe
Ncs K,, ,sdon úd larer.  obel i . t r .  colu,ms. doo-s. wal l .  rrrd rcl i " fs were ofter,  óvcr-
laid with shect mctal.s In a romb of rhe First Dynasty at Saqqara sEips of gold foil
were used to decoratc the wooden faciÌgs ofpilÀsrers.a

Both coppcr atd silvcr werc plated with gold. The plating ofcopper was done il
two diferenr ways: one in which rhin shect gold was hanmererl ou to the copper,
and the other where thin gold lerf was fastcncd on with aa adhesive, which, in the
specimens that havc bccn t sted, is solublc in warcr and is, therefore, probably gum
or glùc. Exemplcs of the former tcchiriue 0 are (a) two copper rods platcd with
gold from dìc Firsr Dynasry;' (l') a smal1 button scal of about the Sixth Dlnasty
khdly shour to me by Guy tsruDtoù; (c) onc ìbis amulet (probabty two),3 md scvcral
objecx, probably bracclets,' fotnd by Brunton and dating from theperìod Scventh
to Eighth D)DÀsty; aad (l) a gold-plàtcd copper colÌar from thc Twelfth Dlnasty.
Examples ofthc laner teclurique are the largc 'muguerites', probably ofcopper, that
were sewn to thc lincn pall from the tomb ofTutankharaun,lo ud posibly Jso thc
,pp,rcDrly -dei,r i ral  ,n-rgrer irei  f rorrr  Lhc .e,  al l "d ron,b or Q,,c.D ì  iy.  ,  Js $cr l  . , ,
pcrhaps the gildnrg of the toe-n:ils of the coppci srarue of Pepi I md the naallcr
st^tuc foùrd wirh ir.1'Lr thc case ofa copper diadcm of Old Kingdom datc, now in
Boston,1s ànd cight copper feadrcs ofrhe Sixth Dlarasty found by Petricat Abydos,ra
the gold leafwas laid on a gcso base artached to the copper with r lncn backìng.

As nxtanccs ofthe gold plating ofsilver mry be mcntioned the Twcnty-second
Dlnrsr prrorJ rnd rhc d.ggcr blde borh clcr, .d by ,nc " od d^crbcd bi
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I A. P. Laurie, ,4rdll,ir, ru G93r, p. a63; T{hti@l Studi.s, r Gqj 4), !p. 2rj,r6i jn R.
Mond ùd O. H. Mtes, B!./r.,r,, r, p!, 68-ó9.

: H.J. Prmdcdeith, cdÍadtiÒn aJAúriyníe! aú wúks aJ Aú, p.21.
3 Son€s ctÌkc and R. Eneelbacb, Aa.knt Eayptio" Mdntry, p. 2oti L. Bordardt,Atbrhdùl

KletlgPcir.,, p!. r.-rr; P. Lacau,,4"r. Sdru., ùr G9Jó), !p.22r-tótF.D^!nas, Rcuue de I'hittairc
r'6 rr&id,i, cxrx (19jó), p. r,t. t.lls ù4.nínnjs des te\\rls lqyt îíe$, pp.1s2 3r H. w. Fairman,
O r " . r d l r a . y q . r o o r ì . p . r : , : P . C - h , ^ . L t r , o | i a , " d É q t p . . y q \ l r o 4 9 . p D . / 7 r , d : J . y o y o ù c
C L r c n t 1 4 d l : q r y r , ^ x w ' t o < l i . p ó r F 3 N : ( . u c . r o , l ' c \ N o b " . o . ' r , P . u . d F g . . w \ t r | t t .

a Ww. 
B. E.rery, G/dd, Io,úJ, n, !. rr.

5 Cf G. Mòllcr, Mer4llÉ,rr, pp. j2 :] r i E. Vemier, Bro(t oti. eÍ Joaill?tir, pp. r:J2 5.3 G. Mòller, Mardlllr/Jf, !. t2.
'w. M. !. PeÍìc, Ró/dl îodtJ, n, !. 3ó.
3 c. Bîútót, Qd" dtdBddùi,n,p. 12.
'c. 3 rón, Qa! d'iladdtri, r, pp. 34, 66.

lt H. C^úer, TUL-drkh-A'ftn, tr, p. 33,Pl. Ni A. Lucas,itrH. cÍrr, ór..i,., !. r?2 (Appcndix n).
I T. M. Davn, îo,'ll d/Qr&, ?1r,r, p. 40.
r G. Mò11.r, M.r,lltfur, p. 34,
1r D- DuDham, lofo,r a!li., xùv (re4ó), pp.23-2q.
r{W, M. L Pctjc,,rrydor, tr. p. 3:, Pl. xxr.
ri À. Lucr,,4m. Se,., xxN G924), pp. rj 16.
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with the original it ca.ruroc be distinguished Íìom it. The colour was obtanred by
hamraering aad heating an alloy ofpure gold with a small fraction of r per cent of
iron, tle purple 61m beìng forncd at a lùtle below dull red heat. The surface of the
gold also showed traces of ipitiing', posiibly due to the experimental fusing oÉ the
gold with orpiment, though Wood hu suggested that both the purple colour and
the'spitthg' might havc rcsultcd from the use of gold nuggets containing a trace of
iron as an impurity and also some sulphatcs md arsoates.l More recently, how-
ever. an inilcocndcnt cxoeriment carried out et the British Museum has sLown thar
who gold córtaining silver and copper is fused with iron pyrites md soda, sonc of
drc silver and copper conbnres with the sulphr:r and the pyrites, risirg to dre sur-
fàcc as dros, tnd leaving the gold alloyed with ircn. lvhel this gold is hamncrcd
ìnto sheets aÌìd given heat treatment, it deveÌops a superfrcial colour like drec of the
Tutdllamùn objects. Iron pyrites has about the same melting-point rs pure gold
and often a similar yellow metallic appearance, so that the two may easily have bccn
mixed rccidentally.'

Ele.t tun 3

Elecuum is an alloy ofgold a.nd silver, whìch may be either mtural or anl0cial,
but which originally was natural, that employed in ancient lg.,'pt being probably
nearly always natural. These alloys may contain almost arry proportion of the Fúo
constituents, aad when the anount of gold is high the appearaace is thrt ofordhrry
gold, and when the content ofsilvcr is high the colour is silver-white and the netal
would pas as silvcr. Such extremes, howcvcr, ae not called electrum, the term being
limited to an rlloy ofa pale yetlow colour, and it wa this that the creeks termed
eleltror and the Romens e/rrtranr, usuaÌIy stated to have beer so-elled ftom its re-
semblance in color:r ro amber, dre narne for which was also eleltror, rhough, shce
the a1loy was probrbÌy the earlier lcnown, the reverse seem llkely to have been the

Ir the ancient records electrum is stated to have been brought to Egypt Com Kush,
Put, Xnu, the Highlands, the South Countries, frorr a nine east ofRedesia and from
the mountains,ó all places south ofxgypt, and there is no reference to its having been
obtained from thc north, and no evìdence whatever that it ever reached lgypr from
Pacolus, as stated by Petric.6 The division betw€en gold and electrr:n is eltircly
rrbitrary, and when thc alloy contains 1es than zo per cent ofsilver it is here called
gold and when it contains :o per cent or more ofsilvcr and is ofa light yeltow colour
it is here called elcctrun, which accords with Pliny's defirition.T

The vrious specineÍs of mcierr lgyptian elccrrun of which alalyses are re-
cordcd" show a silver content varying from zo.3 to z9.o per c*nt, and some electrum
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Wood,fE,l., u (1934), p!.6'ór. Th€ slecimm ofgold coloqed by Proî Wood n
now in the Cdro Múseúm.

s H. J. Plmdùleith, C,"rrudtior aJArtiquitie\ and Wa*s ofAtt, pp. 208-9-
! Ct J. R. Haris, rerrosr,lhnal sr'dies, pp. 3s,44-sÒ.
. ci Lidd€U úd Scott s.v. dlaîpor, p. ?ó8.
É A.R' f. f6r; ú. 272, 29a, !j4, 377, lA7, 6j4i ú, 4o3t r, 28t J. R. Hatn, a.,Lo.qrd!/ri.,l

3 W. M. L P€trie, s/,al Zú in Anchú EsWt, p. 164.
7 )iffi: 21. 3 Se€ !.49r-
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fiDger rings in tlc C.iro Mrscmì, dut it ìs nor posiblc to amlysc, havc approxi-
niately dre seme shade of light ycllo*' rs r gold+ilvcr alÌoy of 15 carrts, ivhich
corrcsponds to 37.5 per cent ofsìlvcr. Rosc statcsr that lrcarly white electrum occurs
nativc ; a rurnbu oîlocelrtics. and thc proportion ofsilvcr, accordnrg to Phiìlips,'
may ercec.l hrlfdrc wcight ofthc mixnrrc and certainly rcrchcs 3e pcr ccnt.'

Fron dre rcults ofdre asay ofmodcrn lgyptian gold already quotcd, there can-
not bc rny doubt that clcctrun s found ur thc coulnv aod it secms highly probable
drar thc upply nÉiccd to mcct thc iocJ needs. The reason that elcctrum js not
uually rccognizcd es occurrhg in lgypt is that dre noden golcl prospector rnd
gold nincr considcr it to bc nicrcly a poor quality oligoid, snrce it has ro valuc rt
drc prcscnt day cxccpt as a source ofgold and silver.

Elcctruu is hardcr tlian gold and, therefore. js the better 6tted oÉthc two for thc
rvcar ald tcar ilcidcntal to its usc forjovclÌcry, and dris fact nay h:ve ìrlluenccd its
lsc !i ancicnt Egypt.

Ilccnuni was enplo,ved prnrciprlly fòrjereliety od its usc can bc traccd back to
carly dynastic tinicsi it \i,rs used as late es the Twcnty-Érst ard Twcnty+ccond
Dynastics lorjcwellery ind for fingcr rnd toc stalls, ard nr Nubìorjcwcllcry ofthc
sixdr cerury r.c. and ìater .3

Eìccrum was also used for ovcrlaynrg obclnks, and therc Í some evidence to
sLrggest òat at least two obclisks rvcrc madc cntircly ofelcctrom.r

hÌoNs
Though compoLrnds of iron rrc crccedingly abundant in mnuc, mctalÌic iror is

rare an<l usnally occurs in comparatively small amourt. Thjs nativc iron is of two
diFerent origins and trvo difi'erent knrds. (a) rerrcstrial, occurring generaÌly as unutc
griins in ccruìn volcanic tocks, but elso. drough vcry cxccptionally, ni hrge mases,
ptobably only onc súch occurcncc (in crccnland) bcing known; and (ú) cclctial,
this being dust or fregmenn from uctcoritcs consisting of, or contiining, iron.
Mctcoric iron posscsscs one vcry uscful dìstnrguishing characteristic, namdy, thrt it
:rlmosr invariably contais thc ncml nickcl, thc proponion r-aryìng from about 5 to
about iÌó pd ccnt,6 but urrally lxing about 7 or 8 per cent, vherc$ terrcsrrirl iron
and iron orcs rarcÌy coDtein nickcÌ aud, when present, it is only in very small

Iron nùreraìs arc very plentiful h lgypt ind * :ì vcry carly darc (prcdynesric
timc$ ar orc ofnon (hacmatite) wlrs fashioned into beads, rnulcts and vull orna-
mcDts? and ccrtain cornporncls oflron, namely. oclues, sjcnurs and umbcrs, but rnorc
particularly red andyellorv ochres. were used aspigncnts.s Thc orcs arc foundchicfly

I T. K. Rose, M.hll,rJl dGoU, 19rj, p. 81.
)  Co l . l .nd  s i l k t ,  t867,  p .2 -
I Cl D.I)únhrú, El K,r!; Nrrl.
rC. Dcs.ochcs NobLccourt, R.,. dÉ.q., w (t9jr), !p. 17 6ri J.-M. A)mrd, re Prr,ts d'l

L.rrtc AO 1q.q.t9, pp. 2l-25.
r CiJ. lì. HÀris, r.x'.ojf,tl,'.al Srrli.J, pp. J8 óo.
6 T. A. Iìi.h.d, Mdr,rdMardlJ, n, p. 346.

I Scc !p. 3,16 s. j49-5r-
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in the easten1 desclt and in Sinail and the ochres principallv near Asrvan, and nr the
oa,es of the scscnr  deerr  ,

There me fcw nbjccts that arc more disputcd thaa thar of rhc date whcn iron lìrst
cànc iÍto general use in Xgypt.a Just as some wonderful and mysteriors hardcned
copper o! bronze (thc conposìtion and sccrct ofthe preparariol ofwhich hrvc been
Ìost) has been postulatcd to account for the carly Egyptian rvork in hard:torc, so it
is oftcn cbjmed that:rot onlyìron butsteel musthave been knowr udcmployedfor
rhr  p, , rpose. :  ì  l ,e  f rcr  r l  ar  r  fcw specimcns ofr rorr  ofe"r ly  d, t .  h . "c  been forr ld  ha,
bccn used to support this dgumcDt, and ir is srated that it js otly on account ofthc
easiÌy oxidizàblenlnue ofiron drat tools alrd otherobjccts ofdris mctal havcnot been
dr.  ovcred n ore iLequcrr t ly .  l ror .  howcver.  r l  ho g l ,  . ,  doc,  or .drzc ndr ty  r ,  d , , r ,p
soil, prrticularly ifsak is prescnt, is quite stable urdcr thc ordinuy conditions that
prevail in rock-cur and other toDrbs in Xgypr iùto wlich water has nor pcnetrated,
md the fact thrt somefewspecnlem ofironhave survivcd is proofthat had there been
other examples under similr corditiols thcsc too would have lasted.It shouldnot be
forgottcl also tLat ìron rvhen ir oxirlizes does not disappcÀr, btrr is convcrtcd ìnro r
.^hoo,  nd ,hr  r r  , ,  nor  or ly  peorrarrcrr r  L ' , , ,  which o;x(o ' ,n ,of i r , ,cddNl , . . loL,-
ard ofits grcatcr volLune tlun that ofthc original rnetal, shouid not escapc observa-

Those rvho believc that iror tools must havc bcen employerl for the errlyEgyptian
rvork in hard stonc attach colsiderable importarcc to:r piece ofnonfound at the grcat
pyranid ofGiza,? aud scc il tlìis a proof rhar irorì rools Nere used in its consuLlcrion,
in support ofwhich tlie refcrcncc in Herodotus to iron rooh in connc\ion vrith the
pyrÀrnid n quoted.s By fa! úc grcÀtcr parr ofthc stonc ofthe pyramid, however, is
not hrrd rnd there would bc no grcat ditfìculry ir working ir wiùour iron rools, 3Íd
the spccincn ofjron foùnd is rot a tool and does Dot Àppear ro bc part ofa rool of
oy.orr . ,nd i r  i .  !gn: l . (úr  t lur  rhc ca- l iesr  i rorr  obl - '  are chic f iy  sc,pors r rd
auulcts ard not rcols. Hcrodotus rvas not discussins thc tools enolorcd nr the
con,r r r . , r ron of rhe py:"nr id .  brr r  rhc co.r  of 'he pyr . ,Àrd.  r ,d  inc.de, i rL l ty  n, t , ,de5
thr t  o l thc rools ,  rvh 'ch \e rsu,r rc .  to  hrvc oeen ofr rorr  occr , ,c  o l  to . l ,  r - , t " " "
working \rcre familiar to him. Thus he says 

'. 
. . how nnch must needs havc bccn

erpended on rhe iron with rvhich they workcd . . .' This samc l,riter also says that

I W. F. Htrmc, Dsrrir'lrio' i/ hai Oíes it Esfpt; c.olasy af Erwt, f. Parr ú, !p. 848 r2i
Extldn. Nores îo rhe C.Ò1. Mdp dJErtirr, p?. t8-39; r- Nssi , Mitttdls oJ tîanúùat l"rú6t,
p. róó; M. l. Attia, arl,. L,Jl. d'Ég., xxxr (re4e), f!. 4Fó3-

3 Ww. 
F. Húftq C.0fu1, o/Esrp,, n, Pat lrj p. 8rr.

r L. Nssi!\)" MnradiJ ótli@"arrnnl Inîerest, pp. rt,+ r-
i rÒr a sood smcrtr1 dncu$ion sc T. A. Ric.kùd, Jo,,'. tùt and s,Id Ltt., cx\ (t929), pp.

323 9. Thc textuàl evidorcc for tlìc lnowlcdgc ùd ùsc ofirÒn in Egypr is di$tr$cd bt c, ^.
wainwriglìt, J.À.,1., xvn (r93 2), p!. 3-r 5, rtrd J. R. Harls, Ilria!tur)ttndt Studitt, pp. 50 f.

6 R - H a d f i e 1 d , J d , , 1 , i , i d S n r i , r t . , r 9 r 2 , p p . r 3 4 8 6 , r 4 9 , r J o , r ó 9 , r 8 2 ; J . d e M o r g r n ,

RalE.fus sut ].s .rilihú dt t È8i?r., ! !F.2rr,2r4i Ì1. cÌlúd, Cdir. ,s..Jo,rr., w (r9rt,!p. j9,
13693i H, Gad d rd C. O. Brúnú, ,4,.ic,r EJy!îìat M.tdìlurg, pp. B 5 r r z i J. Calut,
Chtot'iane d ÉSWr., txn (Jra7), pp. r rz,r 3 i s. R. K. Ctanvinc, J.E.,a. aiM G 9r8), pp. l9o r ; ct..

0 Cl L. AnchnÒn, HiJro4, dM.rdlr, !, !!- r9 roo.
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l l l e r  l h iop . :u , , .  
n , i r ,  h , i , s , , ,  r \ c  r r r , 1  n f \ . r r c , c , r r i ed ro r r . : r rnw , .po I r , c< l r ro rwr rh

rrÒn but  \ rdr  r  sharDencd sror . - r
I ror  * , ,  rurdoubrcut .  t ìowr in  , t r  N. . , r  rA,  a,  f r r ty  $ rhe t t r r r r l  nr l tcnrr . r In

ù. . . . '  b  r  rhe U_.(  o l  rh r . . . i j ,  wr .  rcr r  l i r , r r r^d.  r | ,1  rhe r rDki r rc  ofhrrJ  r ro r ,c fu l
, t (  $" '  p joL,bì )  tu . r  r .  t rnr |d by r t ,c  H.ru.c,  j r r  Jrc  r r l ìc"nth,  cnrr r rv

. , . r . 3 l S r p r u . r r h r L * . u u r r r r y r r , r t r , N " " r r . , i r " c , , , c r t t r c , , o r r , n " , _ J " f , r , . . . " f ,
n ù d n ù b , .  r c r r n r  r . J I . g r a d . r : , t y  b m ,  m t  k r , " s I d u r . r , g r h e N c u  h , , i e d . , " ,  d , " , , . ; l
carùr . î  t , - \ .  U.cr .  s , l l  c . rJbt \ ted  

 

l l i l  r r "nt  .cn(ur  . r  r r rcr . ,
Th,  ,uc+nol  of  r r r i  i ron r ,  oorc I  ro hd.  b<r  fo .nd rn Lqypr  nr  rv  r row L,e

n c - , , b ( d . -  |  '  c r r  j e r  d , r  r w .  t " r "  o r  . , , , a ' j  r r  b u J r r  b e r d .  ( " " c  j ; r  o f  r , " ,  , ì d
^ì  lo î  o l  ,wo)  ofpredvnr , t r ,  date f " r r r rd by w, , r* r .sr , r  r  icnch.^ V tcn f " , , ,J
l rL,bc"J. ,wcr(  mr, r , . lv  :h  r ìn .ondi r .or ,  o .  ot rdr .  b , I  pr . fc , ,or  Uo$Lnd,  whu
r J r v r d r h $ . . r r c J r t L r o r i g r n ,  

,  r t r < 1  L a ,  b c . n  n , c t ,  r -  r r o , , a n d h r d  b c e n  r r r a J e
DIùr 'dnA xrro_Urbl ' .u  , ,ape a rh i l r r ip  ^É mcrJ.  t t , f \e  bcad,  hrve , r , .e  b,cn
Jn"r) 'c . t  b \  l torcsor  T)eyh ard for  nd ro conr" i r r  . :  pcr .cr , t  o f r  ,kct , ,  thus prov_
, , , s  j ì - ,  - t , ( : , ù u r w h i . t , , t , ( )  w c r . , , , , d e , \ " . ù i ; c r e o , " - , * , , . À i , ; ; ; " ; , i ; , ; f
ufc,r) ,nxn. c dJ,.  $J\ r  r 'nE to_nd "r  A,, ,1, ,r  3,r  L. , t  . .q,"  , , , t "  t ; ,  .1 , t ,c p. , ,  df .*any detailed cx:rniDation coutd be madc. Ttìc,exr sfacnìen itr d e o;dcr n rhar-,rrrud1 rc{ r  cd rn f i  o,r  t t r  p),rmid urG,zr wt .h wÀ fdhd,, , , ; ,  ; ; ; ; " .k : ì ,( n c  n u ( . . r l c . ' A l r ' r o u 8 h  r i c  r " r e D c r r r r  o f r h u  I n d c .  { M r . J .  R .  H r l l ,  " , r d  n r h f l .  s h o, \ . , , , , ihc,ì  f ,e .p"r rr  r jc r  r- .  -rc vd \  ocr. , , , , .  r r .d pra . .c "rrr ì  , , . (  t ,q,rr t \  ,^ Lro r r c e r r . r c . r . , r (  r c n . _ n r o r c  p r o b r b ì c . , r r r c  r b c , r o n  h r  b c . n  p r n v e d  l n t  r o  l r, rcr.o- ' (  ù r ' rJr . r  r .  ol  r . .cnr drc .r ,d ,hJr i -  h:d bcerr to,r  down .  crucl  ur _he:ron.:
f , . i n s  " É r h c  p ) ' J , , , i l  s h c x  t t r ,  u s  o c i r r g  r c r . , o v c d  f o r  u *  r r  b u i t d , l g , . " r c . . r t  . ;'  ,oc,-1r nr ' . \ .  lu p bclor.  \  )  \c,  úor l . r t  f l  e I . \ r ,pcarDeI rs rrol |  o\ idc nf I ,  rrr t ì

,,rr;1i:,1;:*no" 
"thn..'i. ntulÈútt LÒn pp. (rr-2, r c. A. wrnn'rìsrìt, .1,rir!rr,. x

,' i::; i,',;ey,l:,:'jj:'i:,:;:,1::,::'::,',: ',' ^" a th,a,, 'v-, ,, ,o
I P H.  ,  . ,F1.1, , - .  /1 ,  L, ,o, i  *  

 

, , " ; t ,  r ,  , , .  ^5 \  H H ,  os" l  , , .  r - l ,N ut .  , ,a1 a, ty  t . . , .  a . .  " ,  o  .

, , , " ;  i , ) l  ;  i : l , , ' J , . ,L ,  i  ; l l " ; i  
A \ \ 'u 'w 'dh r  d  L  v  r ' i '  t  t ' t ' � " ,  L '  t " ! ,

t \,.. ", \. ú:.p ùE d, \.i, \.4 .,'.Í.ri:;',' ::;, 12';,1,', i:,;;;: í;;,1 ::::
; ' ' 11 ; ; l j , : l : ; l ; : " : . ;  

' 8 r : r  A  R i ! r ' J rd . ro ,a '  / . , , ,2 , , " . ' "  i , , . ,  1 j . . ,u  v  r .

..,1'Î',1';3;ffi;'lf''Ji.:ìi:;.Yfifi1',1,1ì;t'�ior or sp(nms ro.hc strùc,ixr
I l . V d ' l f " d O  H  V " ' . . C . , . r , r ' , . , J l a , d r r . r . p .  . .

, , " , " ' ; - l ' i . " l l l ' í ì  ; ' ; , i l  i ; . ; ;  . , ì . , .  
n ish '  /oJ ' rc l ' - r r l sJ  r ' �  ' � ss '

,;,,. - l.i ;; l ;;;l;; jí;j, l i :' :;,,:,',,:,:' I;.:li;,1:".ì ;;:ì: i:
,;ì .'li::/,i;t;Jr ,Y;'f^ ll: lii i.j,";l" lJ ll;)j.,Ítil'i:l,;ì ilìÍ, ,',ii"

l : . - o : 1 , ' F l h . : ' i . , . . i  r t , e . t , p f r o r , , , r . " n r r ) . . . , . , , , . d r . . , . . . , r t t , c , , ^ . 1 , . . , , , " , " . i . ,
.  b , l . ú . ^  r f c .  ' J  1 !  e  n  J e . r . , . . . ,  D . i l S  " r . 1 . 1 . .  ( .  H .  t . t . ,  o C , J  , r .l . t t u t i 0 t n  a tn  Eú l l  t hù t , 1 .66 .
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Dvmsw datc found bv Renner in the Mokauró Vallev Temple at G;4, which

o' in 'ni tu l ,a bee' ,  ' i , , " l l  p iecc of i ror forming pan of a m"gical  scr ' r  Thn qrs

"""ìrn.i 'o...,op'"ph;.rlv ud no trarc ofnickeì wrs fornrd provirg Lhatit wrr

.."-'".,.";'.. Aú' thi' rhc* "re sevenl objecn rcporcd bv Ma'pero includrng

orece, ofctu'elr from Saqq,ra, +.tcd to be ofthe FrtLh Dvn*r;. picc+ of: pickaxe

iound rr Abusir, ,tncd ro bc posibly of thc Sirtl Dvnrsry' and bro*cn tools from

Dahhur, said to be ofsimilar date Thc referenres to the fnding ofthese objects arc

cruemelv rreue md Lms,tisfrctorv thc fìndc hirnself bcrng somcwbat nnccrtrir'

-d rh" iorr ;m*, of  rhc d*:ng mry rhercfole re:sonrLlv bc quest ioncd' �  Nert

come, " mar" of;ron rusr found by Pctrie wirh coppcr 'dzes of SrxLh Dlma'w rypc "

ot whch the tuder say'  this is ab'olurely ccnain ,nd not oP'n to ùv doubs "

When tested chemically, this was found not to contein nickel and hencc ir is not

nrereor;c.6 rhac rs no proofrtaî  i t  $as r  rool  or implcmenr of rv Lind ud.wlx i t

was rd how ' ,  . "-"  ì .  t ' .  p lrcd rn.rhe found:r ion'  ofa tcmplert  Abvdos wi l l

orobablv alwavs rem,ir a my'r.r): bur ir nray hav. been : Prrce ot rron produced

lcdd.rtally rh"r couid not be rscd becaue the an of shapmg it whih red-hot hrd

not then úcn discoveÌed Of the Old Kingdom or First Intermediatc Period were

the remaìns of sorne beads foud at Armat, though it is possible that thcse werc not

iron. but ,  roppenrorr r l loy.n I  hen comes r t i ry Pir ,r , -Ky'rmulct hat i rg a \ i ìqer

h*,t.nd - iion blade from the ELevcnrh Dlmastv rt Derr cl B!hùr' the bledc or

rhrch ha' been mall'ed by Desch ard foLrnd to corta'n ro ocr ccnt ot nrckcl aìd

rherefore to be ofmeteoric origin ?

After that comes a. i..n ipea-h.ad frou Nubia' which is atcibr:ted to the

T$ erfîh D) nàrry,s bur thJr iron "hould bc klown ud cmplovcd u an o'noÈtl+ wat

ptace ir Nubi in the form ota l*gc werpon for colìmoiì Lrs' nrore rhen lo'rr r'rrrF

dred y"-' bef"* rhe omc *ben Àe krng of tgvp' lTrtanlhrrrur) pos"'cd mlv

onc sm,ll iron d"gger, o,d norc lhan r.ooo vears bclore rrcn becartr ronrmon in

Lgypi,  s 50 rx 'raordinry rhat morc evidcrrce ths thJr rddrrced rs nctesrry ' rcrore

,riJLi. ",.'g*a - ,n" óbjcct cu Le acccpted e'preiJlv as rr i' pmtr"LLv rdmticrì

with 'oeathc.ds used unLi l  nor mrlv )car(.rgo in the samc locr lr ' !  waÚw'rgnr

soins'out rhat i r  is ror Lrngcd. *worr ldLenonnal for r l rc rrvdfLh Dla$rv bni

loik*"d.'rh.n co-" p"rt oi..hiseÌ a"dp"rt ofthe ferrulc ofahoehandle' found in

thc ovramid of Mohamrnerieh near Esna and statcd o bc of the SeventeenthDl'nasty''o

buiif wh;.h nothi"g Precisc is known. of thc Anarna Period is in iron arrow-
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I D . I ì r n r n  u d  w . J  v o ú s J E , r ' ' { x w r r 0 4 t . P P  ' - - j B
.  Ct  o.  Ol \h 'ùrn,  Zd ' . r r t ,J , t  Fholcr t  \xxq( ieo/r 'PP ?r-4 No'  r - l :  !  ^  waìn

Nrilbr, Ahtiqrity, x 11916), Pp. 8 e i H- H CogNan Pr.,ìnbù ddEa v LÒt, p óó'
3 W. M, F. Petrie,,4rldor, n. PP. 3'13
r w. M. !. P€trc,,4rr drd Ct4ltr, P. ró4-
i C.I. C. Ha{kes, ,4rri{,,r/, x Gt36), p! 356-7.
"R. Mond úd o. H. Myers,Cen.túks qÍAúdnt.r' P 84-
? G- Búron,,4"'. S.',., xxxv (r9lr, P. 2r4
sD. Rúil,I MrcÌvs and C L Vooilev Bafor, pp. r93,2rr, Pls dxirt, r*xvÚ; D'

RDdalÌ MrcÌve!, ,4rriq,try. E G93 t, PP. 3 4s-5o; G A Wainwrisht,l,'i{!trl, x G936)' PP 9-rr'
r c-,{. wairwrishr, ,4tr,i{,t,/, x (19t6), PP 9-1r'
,0 c. rr,rmpcro, Gr";rle a,,uríe & ao,ld{, ;ss3, P. 296i O.Olsn^ùsa\ ZeitvhriJt ftit Eîhlalagh'

xxxu G9o7), p. 374, No. a.
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hcad orjavelin-hmd rvidr elongatcd triangular poinr and long slender tmg, found in
thc Diddle palace of Aùenhotpe III at Thcbes, the residence of Akhenaien.l Frou
the tonb ofTr:tanlharnnn (late righteenrh Dynasty) thcrc ac sevenl iron objects,,
nÀnely, . dagg€r, a uidature head-rest, ù amuletic eye set in a gold bracelet rtd
sixteel inplements having fu1l-sizeil handles of sorne coniferous wood, but with
bhda so small aad thin that they could not cven hrve been uscd by the boy king to
play with, dre rotal weighr ofall dre blades bcing only about four grams, :nd Wain-
wright has shown that thcsc woe probably magical implemerts for the ritual cere-
nroÍy of'Opcning rhe Mouth' of the mumny of dre dead phmaoh.3 whcthcr these
are ofnreteoric iron, as rheoretically they should bc. is noc knowr, silcc m analysis
has not yet bccn made. Thc head-rcst, rvhich is a typicai Egyptiar objcct, md dxre-
fore probably nadc in the couuny, 1u been badly wclded:ad shows scvcrrl impct-
fect ions duc eirhcr ro lacl  of  cxp.r ience in $orLng iron or ro thc abyncc of,
sLrfiìcientìy high tcmperature: thc mctal, too. is ofa dìtlercnt colour and qualiry ion
that of l ,e drsg.r  cye and minrarrrrc inpemerrr.  a.  , r  has, dak. ynÀorh surf ,cc
md has not rusted. It weighs approxnn:tely +z granr (rather more thrr an ouncc
ud r ha1Q. Ofu[ccrtain date, butprohably ofrhe latc xighteenth Dynasq., is a sickle
found under r sphinx ofHoremheb at Karnak.{

FronÌ the €nd of r.\e Eighteenth Dyrasty onwards the.e is a gradual increase in rhc
nurnbcr ofiron objects found,r undl thc Twcnry-fifth DFasty, of which darc rherc
is a group of iron tools,o after which iron hecomes nìucn lrore common and et
Nirùcratis aDd Defenneh in about the Twelty+ixth Dynasty (oo4 to 525 B.c.) it was

bronze or.ven commoDer and was beine sneltcd in th€ cor:rìtrv.?
I n / 5 5 - r < 4 B ' . . i r o n r o o I s $ . r e b e i n g s r r p p I l c d � � � � � � � � � � � � � � � � � � � � � � � � �
Prolcn-.c d*" f -orrr  Llc t ,yunr 'gi i -  - i -"*g derr ik.bour - .k ' , ; ;  -h. .
objects rn,rde of iron'.s

It is evidett, therefore, rhat or at leasr on€ occasion at a v€rv ealv datc a verv
,nr l l  qua'rr i r )  ofmcîeo-jc i lon w-.  fonrd in rgypr md m"de i . rro bc.d,.  b 'n,here
was no knowledge ofwhat iron was or how to extracr it {iom its ores and possibly

1 W, C, Hays, Sapkr, n, p,:jJ.
'�H.Cuù, T,t-ankh-Atna1, !, !p. ro9, r22, r3l, Ph, u)M, rxxùj rxxxw; m, pp. 39ts9o,

3 G. A. wanrwright,J.È..1-, xm G932). !.7.rG. Bdzoùi, Trdl?L, r, !p.2rJ,236, z5z, zj3i W.Ilish,Jouù1. Ch.nti.at Sac., \Lt (rssz),

I For some exrnplc. see G. A. wainwright, Cdto s..Jd!ú., va G9r4), !!. r77 s ; in W. M. F.
Pctric, G, A. 

W\vrnlwright 
ud E. Mack^y, Ldbtritrh) Cetzh and M.zghclr p. r9; \V. M. F_

Petie, Anricrt Esypî,rgr 5, pp. 2e22 ;J. R. Prrrinsron, Origiús aid De,dÒpntut ÒJ Allli.tl Chet,tistry,
!t. 9r-94i H. C. H. Carpenrer údJ. M. Rol,ertson,Joant. Lan dnd stcd rjst., .xxt (tqa), pp.
417-54; N,trr., cx$ G93o), !!. 319 ó2; W, L. Nrsh, P.S.4.,4., xxw (rtr2), p. 3ói H,JNkcr,
Zr,'!r,c, p. ó8. N.a.-Thc sword ofscri II, óftcn stated ro be ofiron, js tu facÌ bronzc, .i M.
3trrchxrdr, Z.l.S., r (r9r2), pp. ór-ó3_

0 W. M. F- P.tric, Sir ??,'phJ dr 'll,sra, pp. r8,r9-
? !1. M. F. Peùjc, Nd,lrd'is, ! p- 39; Iv. M, F.l,drie àrd !. Ll. crifljth, T.ris, t, Nebahdt

dJ.P. Mdh^îr, Flildús P.ttic Pqifn. \, p.7t C. C. I'dga.. Sîudks ptewt d to F. Lt, Ctffitt,

1C. C. Edgxr, Zútùn P"!fti, rv, No. 59z8z.
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and suggested that dre knowledge ofirol was firt introdùced into Nubia by lonian
and Cariau nicrccurics undcr Psammetichus ÌI (j9j j89 B.c.). ArkeÌI, hqrvcvct,
fivours iln carlicr datc,r and statcs'rhar'Ar Meroè . . . thcrc was plentv ofiroD orc
! d u o o d ' u e r . r r d r r  i , p o , . b . c r h , r T r r r r q  , . J \ 1 , a v . , . . . . , r ' n d r r o n " . r t | r . S  t ' . .
soon dter his coDt^.t widì tlc Assyrhns. Iron objccts ccrtúnly do occur at Mcroò
in gravcs that drtcfrom this pcriod,3 but ir is rlor until6oo r.c. or even later that iron
objccts become freilucut iu gravcs drce. . . .' The lrter dcvclopmcnt ofiron ivorknrg
n, dìe Meroitic pcriod,i and thc *lxcqucnt spread ofiron worknrg southrvard frou
Mcroc,s hàvc bcen discussed ìn detail by wailwriglrr.

Tìrc prnrcipal reason that iron bccanc llowrr to m:rn so much latcr than copper,
although iron ores arc fai niorc abundut tha:r copper orcs aud almost as esy to
mclt, is prohrbly drat copper can be shapcrl by coldJr:rmnernrg, whcrcas non must
bc hrmnrrcdhor, and doubtlesnnpurc mcmllìc ìrou had been produccd accidcntally
DaDy ùncs and rejected as uselcss toùg bcforc somconc trìcd hamrncrnrg it rvhile
still hot ud fbund that under such coD.Ltious it wrs alrost rs nalÌeablc as coooer.
Arr"L icr  d, f f rcr r l ,y  wo rLrr  hrr r rmer ing rcd-hot  r ron wx.  rpo- .b lc  " r r l '  h ,mn cn
without Lù1dlcs, Nhich appuently wcre thc oDÌy kind hown to the Egyptiaus urtil

lron ores ou bc rcduccd ìn the presence ofcarbon at a tcmpcrature not excecding
Joo'C.,r ald tlrc iron bccomes a pasty mas ar fron 8oo'C. to 9oo" C,3 thoush il
s \o. : rd rot  Lc r r rm.d r l , - r  or \  could ac ùa y be srre lLcd.r  r l ' . ' .  - ,  hper , rue ' ,  or
would then produce a mctal drat could be worked., The reduction ofoxides of iron
betwcen zoo'C. md soo' C. yiclds a dark grey substance that ìs hrrdly metallic in
any practicaÌ scnsc, bcing vcry porous rnd unsuiuble for forgnrg.o To obrain i
rcductior producthat cm bc rvorkcd nrto usable iron by hammernrg, dre reduction
mst take place at a ternpcranrrc ofabout rroo'C. or rrJo' C.,0 but iron does nor
bccome liquid enough to be poured for casting until rbour rj3o' C. Thisis r cLroo
high a tempenture to have been obtaùrcd ancicndy, and fumace construction only
rdvuced sLrfiìciendy for this to bc donc il thc fourtccnth ccntury. only a few hundred
ycars ago. Cestìng, thcreforc, was inposible and ìD this rcspecr iron was infcrior to
coppcr md bronze:nd, snrce irol was ako nore difncult to rvork, becauseles uallc
ablc and, sjlce it was iittle, ifany, harder than coppcr ard bronzc, the new mctal was
xt fìBt not so satìsfacory as the old oncs.

Thc catly rvrought iron, on account of the rvay it vas nadc, r'ould contain litdc
or no cdbotr flss than o.z per cent) aad such iron is not hardcucd but sofrened if

I A.J. A.kcI, .4"riq,nr, xx (r9ar, pp.24-r4.
3 A.J. Arlcll, Húro4,.frr s,dd,, p. rlo.
3 Cî D. Dmhin, N,ri, !!. r2, 19,21-
a G. A. wainwright, Sddr Nó/6, xxu teat, pp. rB 3ó. Cl A. J. Arkel, , rri{,t1, *

Ge4t, !,f.24--r4ì M. F. L. M^crC,tn, Túry|es ofKa',a,r,p.24ó.
3 G. A. WaiDrvrisht, UJdrddJo,r,al, xm (r9r1), !!. rrj-36.
6 Ct L. An.!ion, drrory otrvetatu, L p!. rcr.
?H. Louis, Nd/,r., qxE (1929), p. ?ó2.
3T. .{. Rjckùd, Mdr dr,l M.rdL, ! p. r44. cl H. H. coglìld, rvd,, er G94t, pp- 7,r 30,

'1. Aitcuson, Hirro4, ojMefdtu, r, p- roo; H. H. Coshlaî, Prehistoi. and Eúlf tar. p. 39-
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Since the production ofi.on from irs oreswas not ar.Ègyptìan discovery,{ ir is
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the reining ofgoldr is somewhat unlikcly, ard woddrequirc expcrimenal verificr-
tion bcfore it could be acceotcd.'�

A copperìron rlloy ofearly d)Ìestic dÀtc was found at Abydos.s

L r a D r
A.lthough lcvcr very extelsiveÌy eniploye<ì nr ancient lgypt, lead wc auong thc

carliest mctals tnorvl, snrce it dates from predynistic dmes.5 The remon for this
early klowledge oflead rvas doubtless owing to the faca, first, that lead ores occur

Igypt, one of them (g:1ena) being very nrtallicJooknrg ard, therefore, likely to
attnct ittentioD, alld second, that dre meul is very easily obtained from the ore.

The prircipal locality in Egypr wherc lcrd ores arc fotnd is at cebel Ros ,a?
which is situ:*ed abour 7o milcs south of Quscir and a fcw nilcs inland from the
Rcd Scr, ard rvhere there is evidence Go,n i$criptious of mnrnrg duing drc Saite
pcriod.a But thcrc arc dcposits il othcr placcs, mmcly, at Ranga on thc Rcd Sca
co?sti6, ìr t1r Safaga district rcar the Red Sea,0r vhere about nvo uiles soudr of
Safaga Bay thcrc x an ancient rvorking covering the s'hole side ota limestote hill;"
asociatcd rvith thc UDr Sennrki coppcr orero and ne1r Aswan.6? Other deposits of
lead ore hrvc rcccntly becn found at zug e1 Bahr and U:r Reig on the coast south of
Q$cir. Ddiing tlte lour ycars rgrz to r9r5 inclusive when the cel:el tìosas mnre was
benrg vorkcd it produce<l nore ùàn i8,ooo rons of ore, in the form of mixed
carbonarc rnd nlohidc of lcad associatcd with carbomte ofzinc.d The ore contains
the cquivrlent ofirom z5 to 55 pcr ccnr ofmctallic 1ead, a very small proportioo oÉ
silvcr and also a tracc ofgold.lt Hall statcs that'amalyscs show up to 58 per cent lerd
.nd j7 pcr ccnÈ zirlc'.l!

The prnrcipal ore of lead is the nlphide (galena), which ws used il xgypt as an
eye-paint lron as early rs l]Àdrrilll tiùes to .s l.tc as ttrc Coptic pcrìod.1s

Thc production of mctallic led fron its orcs is orlc of the snnplest of aI mctal-
ìurgìcrl operatiors and consists esentially in merely roasting the ore, rvhch is low
done nr special fumaces, though doubtles in ancient tines by sinply heapnrg the orc
on top of thc fucl on the groLnd or ir a shallorv pit, tìre fuscd metal, which nclts
at 127' C. (or lcss than onc third thc tcmpcraturc requircd to nelt gold) rumnrg
out at thc bottoDr of thc hcaD.

I Ct H. Qúnnrg, F.r.F., x (re3i), !p. i2ó 7i Ceîhi.hk ds Cold*, pp. a, 34; E. w. Hulme,
Aititl"itf, \r l1qq37), pp.2.>3 i R- J. Iorles, Md,4il,rgl 'í AitiE irf, pp. 4o3 4,

'H. H. Cogtlr\ Putúrdrt. dn'lEtiy Ircn, p.5\.
3 !. Aùrúlineru, Fo,ilkJ d,4l,fdn!.1395-1896, p.275,
1CtJ. R. Hrris, ro*d.q/dlhirdl Sttdie\, pp.6743.
5 !{r. M. F. Perrie, Pr./rir,ofi. Ei/?r, p. 2?.
0 Mnrcs and Quùries De!t., Rct ot on rhe Mi|etul Indunty, p. 24.
? W. F. Hunc, èrpld'. Nore! to the Ceal. Mar oJEst?t, tp. 3a 39i Ceolósy .l Eslt,ú,Part

3 v. vir^ari"v. {r,. sù,., ìtu ( o< J. pp. I o 3a.
e C. J. Auord, Trd"r. Inr. Mm ks atd Met.lltqy, x (r9ór-2), p. 13.

rr Kindly cÒmnhi.rtcd ùy Mr. R. H. Grcrvcs, fornùly Controllc., Mines dd Qoarúes

tr T. C. L HÀll, Ì.ddd Or.r, p- ó3.
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de plattue sans préjudice d'un peu d'or.' ' Sever:i gold oLjccts of Twclfth Dluasty
datc in thc C:riro Museum show nurncrous silvcr whitc spccks that I havc tcstcd, as
fr as rvrs posìble rvithout iDjurhg thc oblccts, and found to be platiDum. Ìetric
lDs rcporrednr go1.l objccts ofthìs samc dyrasty similar hard, whitc spccks, which he
calis omirìdìum' (a natural a11oy of ourul md iriùrm), though no cvidc,lcc is
givcn lor thìs àDd it is Druch Dorc likcly that thcy arc largcly platinurr Mrspero
statcs that ccrrair Egyptiar gold jervellery of the lighteendr Dynasty contained
platnrn 3 ̂ lrd Mrs. C. R. willian rccords similir particles nr a nurnbcr ofnrstalccs
iù arcicnt lgyption goìd objccts.i

Platnum has never been repo ed as occdÍing h rnodcrn lgyptian gold, so frr
rs is knorvn. but it dors occur as a rrrce in drc nickcl orc from St. Jolu s klmd
il thc Rcd Sc:r 5 and hrs bccn found in gold frorn thc Scnmr provincc of tìrc Sud-rn 6

and it occurs, and rvu bcnrg s'orkcd on a su1l scrlc a fcw ycars ago, in rvestcrn

S 

 

V | . '
Silver is found in Mttrrc ir rrvo conditions, lamcly, as mctal ald ir the non-

Nrtivc silvcr, which is pncrically purc, occurs only il sniall rlurntity, gcncralìv
n thc crystallnrc form, as nccdlcs, ilancrts, nctrvork, or arbrescent shapes, tÌrough
also, but morc rrrcly, massivc urnuggcts and thur platcs. Silvcr.lso occurs iù prrctic-
ally rll goltl, somctmcs in considcraì:lc proportrou.'

The prnrcipal ores of silver are silvcr sulphide, either rlonc or socirtc.l wìrh
sulphides of artnrony or anenìc, ard srlver chioride. Ilue, ho"vevcr, yic1,J only
aboru one-third ofdrc rvorld's supply ofsilvcr, dìc rc1ìr:linnrg Norhirds bchg ob-
taired, not from silvcr orcs proper, but from rvhat rre prìmrily 1c11. znrc andcoppcr
ores co,Èininli r very smJl proportion ofrilvcr (usm1ly ofúe ordcr of &om o.or
to o.r pcr cor), rvhich may, dlercforc, bc considcred Às loù-gredc silvù orcs.

So far as is known, ncithcr nativc silvcr nor silvcr orcs propcr occur in Egypt.
drough all lg,vptìrn gold contahs silvcr, thc proportiol il drar frou thc niodern
nurcs varyng from 9.7 pcr ccnt to:r4.o pcr ccnt,10 atrd ni aDcìcnt Egypti.rù objects of

I M. Berdrelot, iuor,,rr,r Pio,, vn (r 9óo), !p. 13 z 3 ; C.R. ,4r. S.i., cxxxr G9o ù, pp. 129-32:4
AM. cri'r- ct Phrs..xxú lr9or, !!. 2o-2- Petrie Detrtions phrnùùn slso '3s an tuhy ù un-
nnìshcd Lrrorzc bisc of a satuùtc of Amerardrs, xxvrh drrústr, nr tllc lutrds of n dealc. in
(ìri.o, Lút nÒ cvidú.c is gilcn th$ dlir lvrs id.ntifìcd ÌJy chcmical úaìyris. (Pct.i.. t4rJdd,, dl
nr Ltyptidis, 194ó, p. 9r.)

r'W- M. F. Pc.ric,l".f"r tgltr, 1915, !. 2j; 
Ww. 

M. F. Pctic rtrd J. E. Quibcll, Na{d,ld drd

? C. Mtripcro. DdUr d,r Ci,tlizdtiot, r9ór,p. 49!.
ac.R. williaùs, cold,n,l sibúJùreltr, p.27.
'F. w. MooD, P'.1. C.ol. Rq,t. an sî.Jahns lslittl. p.16.
'Iì. Cailllaúd, I/ól,,gc l.ùtlrdú d, tlclr.8i,,., n(r8:ó), !. 19.
? Kindly cÒn!ùuricxtcd by Mr. A. D. Horìc, Di$ri.t Conmi$ionc.. Galhbtrt.
! ClJ. R. ÈIrris, l?xrojrdfhntl Stttli.t, pp. 4r-41.
0 Scc !. 224, ,. 7. Son,dì,ncs ì.rcsulrrl)-distlibùred ratches ofgold o.cùr nr xnciert Esyptìd

silvcrÒbjc.ts. crúnplcs of rvhich {,c.c foúhd iù thc tomb ofTutarkhrnlu (A. Lucas, nr H. Cadcr,
nr-drU'-,{rtr", !1. !. r 7 J (AppcDdir !)).
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gold and clectrurn that have becn analysed the proportion ofsiiver hrs varicd from
probably a trace (rhis particulù spccnnen hàving almost ccrtaùly been rcfrned) to as
m u . h . , . : o  p c r . e , r , r r h o u g h  r h c r c  ,  n o  p r o o f  t h a r  ( h c  r n c r J  o f a l l  t h e s c  " ^  o f
Egyptian origin. Sìlvcr elso occurs nr vcry soall anount iD bodr dre local lead orc,
and in thc uickcl orc.r rn alrr Ègyptian lerd nclsinker, dating frorn about r4oo r.c.,
probably matlc from local lead, therc wc o.o3 pcr cenr ofsilvcr,a arrl o.or per cent nr
sone salc'na lroù ccbcl J$us.r

Silvcr objccts liavc becn fouad in Xgypt from as carly as drc prcdynastìc pcriod,
drc lnds benrg mther morc *bstantial than is geDcraly rcatizcd,0 bur silver was com-
pantivcly rare untiÌ about thc Eightccnth Dymsry, rvhen n began to lt a litdc more
plcDtiful, and it was nor ùntil nu.h latc! thar ir becanc fàùly connnon. Occurrcnccs
of. i l ,  er f rorn rne prorodlnAri(  pe,,od.r  , l 'e Old hingdoms "nd rhc Fihr l j , rc, , , ,cd,rr
perio.l s rrc plhc+ally in the form ofbcads, araulets and othcr ma1l objects, aud drc
relrr , ,  c , . , r ,  i r -r  of  \ i lv"r  is ' \  c lL i j lusu",cd b) r l r  ron,L rq . ,p, , ,o,r  of  Q"cejr  H, r  .
phercs (rourth DyDasty).ú In this gold rvas employed lavishÌy to ornament thc
furniture, as also nr thc fom ofsmall dishcs, a drnrking cup, md razon, whereas drc
only silver found consistcd of t*'cnty anklcts (irnaìd rvirh nrrquoisc,ll lapis lazuli
ard crrneiirn), which, aldrough havùg al appcauce of solidity, bccausc thcy
rc roLnded on the ou*ide, arc only shclls ofvcry thnr mctal, and a mall aniount of
sìlvcr lerfon a head-rcst. OflÌcvcnth Dynasry dare are scvo:rl small picccs of silver
jewcllery,r, including those froDr thc ronb of \gali,l3 vlìile during drc Tuclfdr
DPasty ùc nuùber and size of silvcr objccts gradll3lly ùúcàscs,ta notably nì dìc
jeweÌlcry from DeLshu 15:ndl.hun,l6from úc rornbs ofSenebtisir? ard Neferuptah,lt

'F. !t- Moon. Prf. Geol. Rcrt. .r st.Jùht t kldt.l. p. 16.
aJ. Newtor Fricnd. Jorfl. l,r. Mddk, xd Ge2e), !. 106.
t C.I- Arotd, Ttdns. h\t. Mírntg.nd Metdllutsr, x(lear 2). t. i3.
. E.I. BaEúE ttel, C"ltu6 oJ PthirtÒti. Èsyrt, i, pp. ó roi W. M. F. perrie, prrlld,n E&,?r,

pp.2j, qi DiÒqÒlk Parua, pp.24-2J,29; W, M.I. Peirie drdJ. E. Qúibel. Nr,{ddd d,d BdttdJ,
pp. 4J-4ó, 43: E. R. Ayrton ud W- L. S. Loxt, P/.ltrartn Cenrckty dt El Màhdsn., pp. t6, jó.

? R. Moùd md O- H. Myqs, Cùrekies aJ Af,tdnt, \, p.9r: ^. C. Mîcc, NiJd cd-Dél, tr, !p.
26 ,48 :  

W\v .  
M.  F .  Per ie ,  R  fa l  TÒ" tb , t ,p .28 .

3 C_ R_ Wilianú, Cold d'd sil!úJcuahL p. 237t c. t)tr\roù, Qdú did t3tdafl,lt, p. 15.
È c. Btútor. Qd, àhd Badd'i, n, p. rJ; LoJr4{dddd, pp. rro, rrr.

ro G. A. ReisD€r, Bor.r B!il..tx! lr92j). HistÒty aJ np Giza Neúaryin,L
n This was orignmly desribed rs nnlachire br Dr. Rcnnù, wlo, howcvcr, 1ft! x..cptcd my

idorrificrrion of rurquoise- Sec c. A. Rcisncr, H6rùy d rhc Gizd Nodofotk, r, pp. 43 44.
1, !. NrvillE Xllr DÌrd4, Ie tlc ú Dcn .l Bdhdri,1. p. 44: H. E. \I/iilock, Àìr.adri."r "r D.i/

.l Bdhdti, t911-31, p.4óilv. C- Haycs, S../.r. r, !p. 229È30, ::16 9.
I H. E. Winlock, Er.a,drio,a at D.n el Bahdi, 191 1-3 r, pp- 222 8 ; W. C. Hryes, S.etrar, r,

ra H. fnùkfor,rE'4., xu (r9jo), p. 2r9; E- R- Arron. C. T. Cuúelty.trd A. E. p. weigall,
Ab!t1ó5, ú, p.8ì R- EDgelbaclì, Hdlajr1, pp. rJ-rór D. R.ndlll Maclver d A. C. Mace, !l
Aiúah dnd ALydÒt, p.88iG. Dénéditc, rvtdi.a pp,4r ar,

s J- de MoryD, Ddlr'orf, , td6-iti, ) 394; ] 394 r 89 5t E. v etùet, BiúÉ et Ofè"reics.
L G. D!!ùron, r,/,,,, r; H. E. Winlo.k, TrNúe a.f El Làhtu.
r7 A. C, Macc and H. E. Wùlock, S4.ù,6i.
rB lll/lJr.drddlor.lo, Nc'!r, May r:, r9J6, !. J2r.
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md fìom thc Egypti:n settÌeucrt at Kcrna il thc Sudan.l The largesr single hoard
of silver ftour this period is thc tcrr,rc fourd rt Tòd, ilclLrdirg ìio tcslhan r53
. ' l - ' , ' . , "- ,  

!  th, .  p.r icu'-r  Lr.urrcc thr q, ,J r i ,y of i tvcr wJ, r : ì r  g,e-rer rh,n r  r . r
oj  pnld. bur_rhi ,  F ct ,r : rc e\cep or J.  Fronr r l  ,  b"g rrrrrrg oi the FighLerrr tr  Dy-rry
rcn^ ' l (  ,  w'  Lo"r fo:  rd u i rh rhcjc,r , l . .1\  of  eNei,  Ahnoîpe." , \ tùtc r !o,n , t ,c
' c i q , ,  o f  T h u r , , u . .  l l l  a r t  r \ ' r r o r x  . i l \ t r  o b J . ( h .  i | l  l , d i n g  r j r r ú r "  r r d  r c *  r . .
fo!trd {irh rhc burìal of rìree prnrccscs ofdrc conrt.a rn the r(Db of Tut.l*haDùD
tho s, re .c rr i .e lr  f .s . i fver ubjcc,s,  î1o,, ;h orLcn -.rv hrvc ,een srotc,r .  r \c r ,v"
Lrg-r Lcirs ,  rr t  , rp-r  "rd "  v. , .  , , ,  ,5.  . l .Jt  r  of ,  p^-.rgr:n r . .  of  R.,r , rsrd dJr.
:re thc silvcr vcsels fron rhc Tell Bafa Loard.s Thc btr;:r]s of rhc Trnite knres ìn-
cludcd a considerable quantìry ofsilvcr, notably a silvcr collìn md rnre silvcr v-csels,
orc very Ìargc, ofthe Twcnty-firsr Dyruty, arrd a silver coúir rod fbur smrll silvcr
canopic collìr of thc Trvcnty-second Dyraay, xil of wlìich arc ùoN in rhe Ciiro

Tcxmal cvidcnce suggcsts dret until thc crd of rhcMiddle Kiusdon silvcr rvas
cor rJcrqJ t"  bc r ,"r(  v" l r ' . ,b lc rLrr  qul ,r  t rur inq rh, N"w K:.cdom .t ,  sotd
. , 1 \ c r  t u r i "  '  , , , , u r , 1  f , i ' , y . o r " r ,  ' t , i  :  , . . ,  c , f l . i  t , " .  . , " " , , . . , , d  "  .  " , . , , " i ,
camc ilto use as the stand:rd for ascslnq valrres.?

_Pctric sutcs that thc silver employcdìn thc predynasric pcriod'w.s obtÀiÌr.l prob-
rbly fron Syria's (to which caùsc he arrribùtcs irs scÌciry) rnd aeain that n .could

o ,  r v L ,  g n î b .  r r , : . r | , r  \ o L r h  r y r r L , .  b r r  h c n n r , o e " , d . , , c f o r r h ; , , . ' , " , d r h "
prnrcipal rcurcc ofrpplymay well havc been local turtilaftcr thc Egyptian conquests
in Asia durirg the Eightecnrlì Dynastv. The Tvclfrh Dymsty silvcr objccts andnrgoa
lourd "r  ' l  òd |  .  Upoer Ls, pr u tc prot-blv prc,errr .  f r"  , r  q. ;- .  r  t , "  "r  ,  ,enr recorcs
3 , . . i 1 " , ! , . , o $ l , " r c , i ì \ c r . a r ù  l r n r u r , u l r h c E g h r e . r  r t r n y n " . L , . r r q t t n , r i . . r a r . d
to hàvc bccn rcccivcd fron1 Assur,n Djahi.ú Khcta,ú Naharùlr'Rerenurd Dd ScDgàr,r?
all counrrics in Asia, and nr dre Nnrcteenth Dyiasry ir calnc froD cod srand F (hcrc
manilcstlyfroni thccoltcxr acountry to dìe Norrh ofEgyp4, Klctr n andNah;in,ù

MITALS  AND ÀLLOYS:  M IN IRA ÍS 2+7

r G- Rcilrù,,(.r,,, N-v. pp.28r-5.
: F. BisoD dc lr ftoqúc, Túd (t*4à 1936),Fùti .s r.F_A.o., rvq (r9l?), !p. rrr ir; r. Bisso4

de rà RÒqúc, G. contùru dìd F. chrpóurhier, Tter d. Tód, DÒ.. ,!e Fùuitkr rL,.l.O., {, pp.
,-.ro l F. Bi\\on dc 1tr Roquc, likor dc T ttl (Cdt. caùe), pp. 4-lo drd p. ìii.

r F. w. von Bi$irg, Et, îrdù"k.lú Cújtrd, p_ \9,pt.x.
r H, E. WnÌlóck, Trerúre a.f Tht.. ES ,titfl pri,.ls.r, p!. 2.1,49_jo,6Ètr, ó3,64.

.  
5 a . C  L d e r r . i r r ,  M ' . r r r o  V r  1 . g ) r , r i " . n , p t . . o l  r o À . u l  . x , L  r \ . r . $ . v o r  A h . r , g ,

^ l " ' a l l t r i . . .  f  - : .  . r W  1 , . s ,  ó . , . .  t a a t u J Ò , n a t o ' . , r a n , , t a ' , . , n  , 9 5 o . u p . . n  a l .
F t .  j : !  r , .  \ .1 . . , .  r  i r .42 .  pb .  |  , s .  N , : , .pd t .

rdlzr. /. îdr^, r úi G. llruDton,,1,n. Sm., xxú (1939), pp. 54r 7r Z. ÌskrtrdÙ,,,1,,. Str,.,

. 
1.1. ccni, C.hi.B d'|)broirc 'ro,/tdi, r, No. aGrj.l), pr,_ 9o3 2r; J. R. Ha.ris, Lctiaetuthi.dl

Srrrrlier, p!. 32 3j, 4r-4r.
3 w. M- !. Pctric, ÌJ'.r*orlr ElVt, p_ zji.f. Sotitt Lllt in Aúieú Egy!, p. s.o V/. M. I� púric, ,4r.re,r Eq ypt, 1915, p. 16.

10 Scc, howcvcr, !. r,r9.
n Ci J. R. Haris, reri.djrrd! hiút sr"ti\, p. 42.
)2  4 .R. , t ,446.  t3 l .R . ,  t r ,4J9 , ,19o.  !1 .R. ,
t3 ,4 .À . ,  ù ,432.  10 ,1 .R. ,  t r ,4 ,12 ,49r ,  J13 ,  B2o,
) tA .R. ,ú ,  r ró ,271.  \n  A .R. ,ú ,42a.
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again all Asiatic corntries, but aÌso &om Libyqr a country ro the norrh-wesr of
EgyPt.

A.s alrerdy stated, neithcr native silver nor silver ores prope! occur in Egypt,
dìouglì silvcr is found h very small proponion in borh tLe locrl lcàd ore and rhe
local nickel orc. Since, thereforc, there was no nativc silver and no orcs that could be
treated to obtair dre metal, and silcc there is no evidcncc and verv litde probbilitv
r \dr the Egyprid, .  of  prcdvn.rst ic rrrd crr ly dy."ruc r ,"s l , "d î1, ;  n. . . , , -y n,"r" l -
l urgicai knorvledge to cnablc iLen to scparate ninute proportions ofsilvcr fiorn lerd
ores'(though these werc worked for galeru to use as aa eye-print rnrl also forsmelting
ro obtain dre metal), much lcs froù nickel ores (which were not worked at rl1 ancì-
c, ,r ly) .  q l , , r  pl ,cn N. l '  rhc 'oruc" of rhe Jrcierr t  r iv"r? t t  cou d rror Iavc b.c,r  ob-aincd
froD rhc locrl gold and electrum, rhongh rhese conb coDsidcrable proporrions, stucc
the recesary howledge ofhow to scparatc silver from gold was lackiìg, evcra late
às creek tincs, as is proved by the m*hod of refrlilg go1.l (clieAy fron sìlvcr)
dcscribcd by Agrtharclridcs,s nr rvlnch thc silver was convcrtcd inro chloride rt1d
rcjccted. In n1y opùioù, tlìerc is no doubr tlìàr, both in lgypr ùd in wesren Asiir,
thcre rvcre a11oys ofgold md silvcr, ofthc mtrue ofelecrùm, so rich in silvcr rhar
thcy wcrc silvcr-white a and thar it was thcsc alloys thrt constitutcd úc 6rst ancient
siÌver, that is to say they werc 'white gold', which is w1ìar rhe EgyptiaDs ca11ed silver.
This secms ro he proved by thc fact dnt rll thc carly silver froD Egypr is iD fàcr such
an alloy ard contains gold, sonrtimes in coosidcrable proponio4 thc spccnncns of
" nich anrly,c '  rrc avr r l  le co,"r i r  ng fro,n o.T p, r  -n,  ro rs.  r  p. ' . " ; '  of  g"td.

None of thc Egyptian silvcr is ofthc nature or purity ofthat sucltcd fron orc.
r l , u 5 .  ' o m c  i . , , o r  o f a  u r ; f o r r u  s h , r c , o l o u t ,  ^  - ; , , 1 d  r e , r , -  c r " c  h . C  i r  b c c n  o b .
tained fion ore, rvhcn necesarily it wouldhrvc becn mcltcd and well mixed, but has
yellorvish patches marifestly duc to rhc uneclud distribution of the gold presert. Thn
occurs on thc ad<lcts ofHctepheres (Fourth Dlmasty), ou scveral of the objects from
thc tomb of Tutankhmun (E;ghtecDrlì D,!nasty), and on bracclets and on metat'elovcs', oflate Niletcclth Dlnasty datc.6

That thc ncient gold and clcctrum Íerc natural producrs rhar srill occur in Egypr
will gcneraÌly be admittetl, ud it is rrot uDrcasonablc to s,:pposc, thcrcfore, thriihe
silver rvas also r natural product, though the fact thrr in allotofgotd ànd stver. corl-
tainiÍg so ldgc àproporrion ofthc h*er as to havc a whire coÌour, r stiil to bc foLurd
i .  nor u:u,Ll l r  rc,og, ?cd NowJ@y". houcrcr.  such rr  a oy uorr ld g.rcl l ly bc
clò.eJ r ,  J poor q,uì i ry gold urd rr .  r-uc thr"crclr ,  ghr b< , ,r* led Ly , ln,úru,.r
in which jt wouÌd bc considered and rcported. Anciortly dre case wrs diFcrcnt: silvcr
was scarcc attdin consequence was scvcral times thc valuc ofgold, and hcncc irrvould
havc bmr rhe otry,r  ofd l ieelr  rcd.h urd cvcn rh".r ,- t tc"r  d,po, h rou.,d uú,, td

: Both Hmc (ccdki, dE!)rrr, n, Parr m, p. B2t ,nd cowlaùd (,ri./,d."/,Jtz, xx (r9ro),
!p. r2r , nave sugscsrcd that the Eglptiús nrxyhave worked vcry low-srade lcad orc, to obtain
silver, rnd Aitcúon (ÌJirrorl ó/Mer,t, r, p. a7) i. of dìe olinion thtrr opella.ioD was pnctiscd as
earry as 2Jóo B.c. Cf also Forbcs (MeîdU,ryy in Airiqúty, p.214).

5 Scc pr,. 49r-:. Ct ,{. L!c.s,J.E.,1., xrv (r928), p!. r1r-re.
c Ctriro Museùnr, Nos. C.c, J2j77-8 úd C.c, J27ot y_
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havc bcdr hgliy prized rnd rvould have becr rvorkcd urtil exhaustcd. That it stìl1
occurs, howevc!, n proved by thc rcsults ofthc ssay (by A. C. Claùdcr) of twe,lty{ir
spccineDs ofnodcrn lgyptian goll frorn quanz guotcd by Alford.t whcn thc ratio
ofsilvcr to golcl u these speciueus is celcLrlated ic ìs sccD that in úfrceD iDstmces rhis
is ouc pert or morc ofsilver to onc prrt ofgold, thc hiqhcst retio beirg 1.3 perx of
siLvù ro ore pa* of gold. All thcsc spccincns. thercforc, would bc sitvcr wL;tc.
sìncc À siÌvcr-gold aUov contriniÍli jo pcr cclr or morc ofsilvm has a rvhitc colour.
Mellor ncntions a spechcr ofnrrural sìlvcr-gold rlloy fron Norrvay that coranrcd
28 per ccÌr of gold aDd, rhcrcforc. by ,lrfcrcncc, 72 per cerlr ofsiiver,' Nhich Àlso
rvoull bc rvhitc. Horvcver, ù Do c$e is thepcrcùrtrgc ofgold as lorv rs thrt recordcd
fòt somc cxamples ofEgtptian silvcr, aùd ùnlcs ir is asumcd that spccimens wrrh e
vcy nrLrchìorvc gold contcnt u'crc found oncicntly it seems posiblc dut silvcr mry
havc bccn inponcd s crrly a rhc Old Xnigdom at least.!

Evcrnrally, silvcr rvas obtrnrcrl, as it ìs largcÌy today, from rrgentifcrous leed ores,
whichisprorcd, b)' dìe e\ploitatìou of drc nines ofMourtLaÍrionirr Atricà(creecc),
rcrtainl,r, x culy r thc fìfth i ord fourth ccnturics 5 r.c. and probably calìcr. It ;s
udikclv, horvever, rhat these. orniilccrlany crcck mincs, rvcrc the Iìrst to bc rvorkect
rnd proLa6le that drc carliest production ofsiìvcr ftoD aD ore (\,hich was ccrrà;n1),
rrgentjfcroN le3d orc) took placc in rvestcrn Asia, whcrc Nch orcs occu c\rcnsivcly.
In Auatolia and Armenia drere arc uraty alcicnt siivcr DiDcs, $,lìich unfortùrtcly
,  ù, 'or  b^ d, ' .  J .  r re u '^  b. i  ,g  .1, , ( f l \  - , r - r r i r ,  rou.  g.J1, .L r , .o ,  :nd *  r th  sr tpt r rd
n r l r ,  ú  r I  c . . r g  J  . " ' d  c . '  , r . " r ì r c , . . . , r . J . o . i I r i t - r o c . . r l r o r r e t  w t , c r r c r  r h r l  s . r c
worked ancicnd,v or not is urcerta .? In PcrsiÀ. too. lcad orcs containing slìver arc
iridcly distributcd, but aganr rr s not knosu utrcthcr thcy ivcre cxploited ancicltty

Coppcr is prcscrlt h slmll proporrion i]l ùDDy spccimcns of ^Dcicnr Egypriaù
silvcr,'� and jn a lcw nrstences thc quantìty is such as to ggesr xn intcDriorDl à1lov.ro
In onc case the ratio ofcoppcr to silvcr rv:s found to bc approxiDDtcly z : i,,rand
. singÌc cxànplc ofaù alloy otsilvcr ud t;n has also bccn rccordcd.l!

Pliny statesr3 that'Tllc Egyptiins sr:ìi,r silver', aDd goes or ro sa,v rhar 
lsftargc 

ro

i C.J. Aford, À4úf o" j,.ìont aú Ptus!útirc CÒ1.1Múti,j,t E!pl, r9oo, ,\!!c!dix.
'�J. w. Mcilor, rid'{d!n dn,/ Th.orttill Chó,i'try, ú. p. 2ee.
3 Ct Z. Iskander. nl F. Bisson dc lx Roqrc, arifur /e Lj./ (Cdr. Cdir.ì, p!. jl-sai L. AirchisoD,

Hntary aJ M.1d1\,f, P_ fSó.
1 Hcrodors, v! : r,14. 5 Xcnóphon, D. t .rrrdlil,lJ, rv; A.istode, ,lrr. ,,/.. xrw.
ú H. À. Krajirn, ntiddl ]l6ar6 of Aatutin n An.talk, pp. r4a óa.
?D. chamb.shidze, Mnrldl R6otx8 aJ Aùryia ind Catasid,pp.41 4e.sMousrfx Khx! lrteh, The E.Ò"ohn PTniot oJPútid, p, i2; ccog. Sccrion. Nav,l trtlÌU.

r)ivision, Adùrirrlry, Londoù, Ceòl.gl ó_f M1orotduid dntt ittBordd.nds, p.69.
! Scc analyscs, pp. 49r 2.

rù Cl. A. H. Ko!p, in H. E. W;dock, Tmrtu oJ El L.hnr, !p. ?3 ?4: W. I]. lolhrd, inj. E.
Quibcil, Yldd drl 'Jìrrrrr, p!. 23 79i W, C. Hiyes, S..?lcr, n, p. 6r.

tt A. H. Kopp, qúotcd by c. lnhton,,l,,. s.',., xxxv (re:]t, !. 2rj.
r  C .  R.  V / i l l únN,  Ccd ldd  S i l t {Jùkh l ,pp .29 ,92  91 .Tnr r5 .2pc .ccnr .
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relate the value of the silvcr is enlanced whcn its spÌcndour has becn srlticd. The
pr"p.rr- tro,  i ,  ̂ - lo l low,:  orc-rh.rd of" par t  ofrJre f i j . ; !  Lyp(;rn coppcr .  .  .  s ,ni \ed
q |r  one p-f t  ol  . r lvcr rnd rhc srrrrc arnounr of l .vc *r lphrrr .  The who,c . .  h".rcd io
a'  c:r tàor cruot ' lc l r rred w,rh clJy .  .  \ i lv{  . r ,  "  :o tc r ,rnihcd r i rh the yotk of
- l , , r J - L o , l c d e g g . I l , e \ o ' d , r J i , ,  ( í , 8 i . , . , , , , s s r î , . o , , , " I n c , h o d o f , r c r n j , q : , i t " c ,
o b J e L r $ l . c r î b \ r t r , o r i r e d a d a r k o , b l a c k c o t o u r , p , r ( i c r t a r t y i . 1 v r e " o f , i , e . . a , . , n c l r
abùt tanùhing (lisusir) silvcr by mcans ofthc sulphur cornpounds iu cgg-yotk, but
thc dcJcription givù is not that of making a stanr o. u"",i,t ,o U" .ppti"i io ,itu.r,
bur of p,udrr,  ng rr  r , toy of, , tver Jd copp,.r  bìac<cned L1 ,he , . . ipt , i* ,  "r  r t  _"
n,cr. , ls.  rnr apprcnrì)  , î  wr,  Llr .  bl . rct  r t toy rhrL "r ,  crro o, crt  i  :  pta. c ofpLrrr  u hrrc
. i l r c - .  r  ) u $ g c , J , 1 . .  r  P l . n )  r . m l k . .  t \ i .  d , . c r p r i o r r , r r o : e t v , , n " " , i , ,  r " , " , . f
i , .eì 'o.  "  rew.\ , ,nprc. o!whrch tuve bccrr *p", ."à r , .* . , , , ,  i ,1,  rgip, .

Tìn c:r ìn.r  : l lcged u,,rrrrc,  ofr ,r .  .m "frrch l  r t io) d. , .  f ro; ,  ih" bcs., , , , , , ,È
of rh,  E'ghr1.î ,  Dyrr Lry.  on,cn: i r  oblc-.  fLorrr  r t  c rrc^rrr  of  O,"."  \ ih.rDi
r l ,orrgl  r l r  surcrrrenrs ofrho,e s h ,  l - rve c\ ,- ined rtrc picce. do nor rorcc. ,nd Lt, l . .
i . :urncdoubr "r^rr  rh.  ,dcDr;r , ,  r ,on in cr. .y.- j .  t , , ;  o". .  v"" Bi ; ,s.  "  ho f i , , |
p , , b ì , . h c d r \ c r , n d . 5 . r r Ò r l u r r i c t t o 1 r , / a r r p r e , e r r r  o r  É o u r  o f r n c  o b . i r  ,   , e  r v ,
rhc l ,ùgî dJggù. r  5, ,El l  dJggc' .  rJ a oa,r ofhru" hc-d,d.ol  , r  K;, , , , , , , . , 'd,d
Jrî !u( el '  'c - lun" menuol.  rrc .n, , l l  d rggcr.  borh Mó e, 3 od R":cnL.rg 3 ,gree
,rr  Jc,cnbrng ùc drrk f i l l r rrg on thc or ret  t i , . . "  p; . .  " .  . .  n icrr"  V,n,; . , .ho;cw;ul
d , . c . , . r i r g , , i e f l o c r . , o n l v  r l  c l . r g r d , g e e r  ^ o c t , r , , p h . . , n d  ; n  t , i , . , , J t o g ,  c o f r h .
J c s e  r ( r .  , n  r 5 c  C a i r o  M u y l r - .  l o r  u ' r i c h h . , r a m u , c d r t r e o b l . c s i n C . J , t . r c f e ^
r o n r c ì l o o n o r l v r u o . r r , r , r l y r l . c d - s s " r 5 4 r d r t r e r , , n , u J s . s b f r t c r t k e . d r c  o
o n  r l , c  " ,  - l l c r d " g g c r h c s , ' . r o r n r r r g . , b u r l d . s ! r : L , , , s , . , c J r e - h r d s ' h . , , r c s
Nirlìout rcscrvatìon dìar the bteckish substancc wirh whì;h it is nJxid is, ni tacr,
hr, ,  Ial ,  l : .  no.v d..ù, ,po,ed..  fhc tu,r  ofctc-v.gc vr ibh on rhe pL,c toot rrore
r i l r  r l rc join,  rr*eo, pic.s ùT,nt"y dur c-.rc l .  ,n a mcrzl ln comDon,,o". ,o dd i f
t lc rnrr ,r ia l  , '  indcc, l  Lpi ,  - / , , t i  i r  "ccr, ,  I ikctrueî e,n, Vùnie; r , , - \  1, , ,"  l , - .
, , , i , rdc, .v irh rcg.rd ro rhe tcrr  n.r t :  rnd rh"t  t t ry,  roo, rr"  intrrd wrt .r  "Li ,  as
n . i g h r b " c \ p c . r c d f i o r ' , . o r o , n , o n u r h o r , r e r e * r n p l c s . r L l h , r r \ c L r e c d . r e e . r n
r l  ror- ted rvir ì r  a .pcc c.  or nrcl lo Ll ,cr crr ,  Lowcrc,,  1,"  t i - , t .  ao,, t  , .  r l .  tUa"?*.
drgger is gold wit[ a mrrorv band ofblack n:uerial down thc cennc ofcach sidc,
this brntl bcnrg ùhid rvidl ìnscrìptions 1d dcsiglls ni gold rvirc. Tte ìrlack Daterial
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r F  W  r c i B r { g . r , , ,  l r ,  b d a r  L , , C t d b \ u t u l . p r .  I  d . r 7 . p !  L  n ,  ù , . . .  w i o .  ^  ( r t  S ) .- b rvroleri ̂ rcr,rPrrr, pp. :ú :7,
3 M. RoseDlcrg, Ntello, r, Fp. 2J-26.
a E. venier' Bio,tùie et hdillc'ie, p!. 2B rr, pl. xxry (2); ct als !p. rr+2. For the collú

s,9. V.nie\ BioÉ et Olè"úiÀ, pp.:o9 ro, ?i_ rv (No. j16js).
t  f .  Vcnrc r .  B /  ! , .  , ,  04  '  r - - .  Dó r -2 .  f t .  .  n  No. , ro72 l .
? f . V a  c r , A , { " r , r O , i t u , . r n . . D p .  z U  r 2 .  p t .  r , v ( N o .  \ . o o o J .
3- Í  

-vea i .  .  P i ;o  c !  O l .  wù nr .  rp .  /o ,  7 .  p l . .  x  , , .  xE, \o  , :o4r .
ú .  Aa,d  Ar ,hn ,drÉ a . l  Aa . r r r  L i ip r .  !  r2o .

r0 l r  h rnù  bem ro* ,oh  ro .  nc ,  k  ry  o r  , t r  ,  ru : r  i  re  c . .

. ,  r ,  h  s u , . l .  .  g n i r  . . u ' t , , r  i n  q c q o ; \  c d i r . o n .  o .  r ; . .  b o o k , , o  m e n d ó n  u -  n ì J c  o r  " , r t . c r
the  t .  mu ' ,1 . . ,  lhc  x .hc id .  { r  ' ^  L r .^  w^r ld  h" r "  i rd  r r , ,p , . ,  poor rú i . )  ro  e \ - , , , i r  d ,e
objecrs. cf A. Lu.as,,4,.i.,î Esrrtid, Mrteidtr aúd Inlluf,i.r (1.à.d. ;a8), p.'.8r.
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hs rLc rppc,. , rcc ofhrvug bccn n,troduced ino po: ir iorr  whrtc ur a pt;sr ic,ord_
rion. anJ rhi lc , r  w-s str t  ,n ùat sto,c thc gold ornarrrcnr:r iorr  , ,L, ,1 ;" , .  b": , ,
insertcd. The compositiorl of rhc matcrial hri not been detemrtned, rhoueh it is
,erLrLJy not a maat.  rr ; ,c,ofe rd,gn, sLsF.s,h" p."" ,*" f_p;. ; , ; . , , ; , ;
$_crr bî  a copp.r surpt, ,de _r a rnirrrrre of,netal tn ,ulphide..  , , ,  whict i ;af l r  ,s l  fornr

. Anothù exùrplc ofwhar is alnosr ccrrÀinty a lirrd ofniello is on a small brove
nìr ler c"r  of l  $m,y-[G] '  Dy,,"sLr r tare row ir  r t ,"  r  " , , , , . .  r  LL .-"  _". ;" ; ; . ; ;
carcrJ r   r . t  rhe r lnerLal Jnaly,ed Lv B(f lh. loL.,  t r  comi r ,  ofbro.rzccorrr_r, ,oc ", . l tg.  p-opol on or Jc-cl .  r ,d i \  colcd on Lo-h \ ide, s i , t , . ì  L,yer ofbh.( ,nrtc irJ
Jbou, o.(  , , ,m. Lhrck. r ;1,  , I ,  Bcrrnejor con,rd"re<r ro bc nicJro. Lr ' r id , , ,  ,h, ,  , , , " , . ; , i
ar,  i r .cr io(.o, , .  rnd de,.gr, .  ( tx.h crr  t r . rrc bcen pur j r  posiuùn onty "1,, t"  r , ,"^
P.ì \r .c.  r . re b.ck hrrcf i r l  .o l ' r l  1 trrgc proporrror of lc, t l .  roqerh r  wirh cooocr
ù r d r  , . h u r , r D , , r d . . r t , o D r s . n r a  d r ù r . c o f f - f t y j , r - r r c r . ú , ( h " t " r c o j , . t , l j . d
rrrJt  th.  r l lo\  l rad bc. I  a1  ' i r i r l  h ix(ur ofoxioe of le,d. ,  L1 rrrd "r ,  or lv ,ubyan.c.
w'n,,1 '  - ,  . . ,o loùdc( oT, ooocr rrrd rn. bt  r  xord b, . , , tp ' , ia" i . r  f" ,a , , ,a ' ,  "00",  "" i

i l;ìÌJÍlì '. l l;1,, 
., Drxdc. in .mrrr q,u,,r,,ie, ",,d rh",,shr rh ú ir h,d ;;.rJ 'br)

, 
\o;  h.r  'uppo,. .d rn:tan.cs of,r ,c l fo tr \e bcen dc,c, ib"d i , ,  arv ddJit .  bur abr L..rer or.  r*cnyaercr,d Dy.,J\rr  drrc foujrd rr . lÀnis i ,  e,d ,o t ,  i lh id " i rh

rrcuo." rnd t toedcr .et .r ,  ro po_rblc c*a of.rrc"o rnJ,y "r ,  bror,zc fgrrrcs of Iare

Hoiv far uy oftlrc rgyptim examples nay properlybc clasccl as nie|o is pcrhaps
oper ro qrestron, snìce rhc rernr is more correctÌy used ofa specifìc ni\tur; of thc',']efrl!* of..9lPe., silvù and lead. This r xtarc, oL,tained cither by rÌrixine thc\ , . ì p r ; d r r r d f i r i n s . h " , , , . o r b ) , n i y i n s , h e , , , e r . 1 , . " . r _ * " , . * , 1 - í . , , , ì " i i i . ì
r ,v rr  c, i f l  on ot .L, tph'r  .  s grorrnd .rnd rpplrcd t"  r l ,e er,gr"vcd r ler. l  ,nd tho fu,c, l

tg\pr.Jn..  ard r l 'c r l lov, (1,  ú l r ! .  bccn ,  i ,cnbed scrc Jno,t  cqtrLr jv rot ,pol ied

: j , j . .  
*  "  ,  r , \  ,  rcchnrq,rc or.o, ,rro ed rrc .ns 1rd nrbb:,rs.  or óo,, ibt ;  eveD

1  l , c I g ) p r i d , , c - ' l y  k r r w  i o w r o p t a r e c o p p e r  u i r h s . l v c r , - i , p r o v c d  b r  - c o u u c rcwer or rhc \econd Dvrà.,v t"un.t  bv Brrn,ron.,  ptoic. .ot  r t ,omp,on. ' rcpo.r l , ,g
upot1 this, says: 'The material of whicir thc cwer n matic coDtans rnl Whcthr r]risis prescnr in íìcicnr quatltiq. ro constitrre a bronzc s ca:rnot bc <leternnned withouc

] :_ f .  i  Y  :on  
B l -u ,p  /  d  t t , ,ùd , . i .1 . , .  L4b,n  d .  p .  t .  t .  / .

-";ì i ;"1ilTl ' l  ,1"'" 
'r" ,.k úr 'ooo FP ' r-a' Pr' \ '  tu' 1'4 ctn" ' �ht .

I P Morrcr, Nfaor,o/. ml,,/. d. Tdnis, t, p.6r.' t .  
.Bócd?r .  A t tDt i  ,1 . (  Br r . \ - rn l l .  p .  -ap :  Àoy .  t i ! , t , "  Bn \ - . !a , r Ì t ,  p .  \ . .  .:  c l ì  A .  A .  Mo . .  Sr ,d i . .  ia  Lo , .  " , ,o , , " , , . , ,  o  5  i  i .  1  1 .  a ,^o .ú Cl c. Mòlle., M.rzllrrrr, pp. l2_lr.' tJ. B L , .. edu ù11Bada,i. r. D óo. p xvr. ro)." D . o n 7 c , " ' . . , r , , o . , . . . , r i n t . b e , \ . l u d , d d . , ( . r l r J d , ^ J , r t . \ e . o r d D \ n , r ) .
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destroying the sample. The material is cold-rvorked and appcars to have been ham_
mered to dupe from r shcer. î)ere i. a definjrc co-ring oi c,rhcr sil.cr or tin orr rt,e
outside of the ewer. The former is the more probable, though one camor be rre'!.ritlìour spoiling the vase. Thcre are inùcations tlut thh platire wls donc bv ha*
mcrúg rhc orher rncral  on th.  copper or b-onzc b"forc rhc Ncr \$, , , ,de. lh.
spout appears to have been harmnered ou to the rest of the body., This cvrer ws
further examiaed by Profesor H. B. Dixon, who stated that siiver wrs certainlv
orcsnr on tbc.urface ofr  l ,c coppo as a very r t , 'n hy"r ard t in rbcnr,  the ,Jver hrv '_
x'g bcer p,,r  on cirhec,n rhe prr c sate or at loved with coppe,.  Ncir trer rhc tndcr no,
Thonpson nor Dixon givcs any dctails ofthe exrenr of;he silver .o1acins,. Ifir oc_
ctrrcd orr l1.  mud whcrc rhe .pour ss f isrcncd Lr mrl  , ,  ,*  i "*  r ,*"
so drr.  'uch r .  rhar ahmdv merrt io,cd.,  whn h had "prc,d beyond rtrejor,? As an
evpl lar ion ofthc rerhod of platLrg cnplotcd. Br-r to,r  ,aoo"a " *gg", , ,""  prt
îorsdd by xrc.  rhàr rhc rcchrique rnigft  havc ùcen ur logorr ro rhat crptov"d for
naklrg rìre goìd rtue.ìd re.luired i! ùe rrn,,fì,c(urc of rt; .Hot\ c-Der, fo;,,.,Ì,
snt rrrnrrrJìy b1 r l ,"  Fg)pr,r  Covcnmcr( rù Mcccr.  Th,s so-{ai .cd gord rhrruÍ,
which wx really slver thrcad coverect with a rhnr co:titg "f go1d, ;s nad" ";
follows:: A. thick br of siivcr was wapped r.*,1 wirL ìhi, leets of gold and
hcated in a small chrrcoal furnace. fron;li€h it ws periodicatly renovcd"end \velt
rubbed u-itlr , thick agate rod. ,hc gold c\ mruJlv Jtoying with ihc siL, cr. forrrirg a
rtùi ' .  rnj tonn. sn-ongìy rnd cìo.dy adhercnr coarirs.  This wJ. r lnn orsed rh-o.re[ r
senc, of dr.w-plxe. u, ' r  rJ ,h,erd of rhe !  cq,, i rcd lhi t r tu.  wis obrrDcd, whi,  h h , ;  at l
rh.  rppc.ìrd.c oFbc,g gold though i t  ws on y s; t \cr ptared s,r t ,  gotd. I  wo s,,J l
recuguJa, oblmn ofmppcr {posioty k, , ,v^ or r , ,o, , f . r  ota xi"gao- d","  r ." , .
rdfu have also been silvcred,a and copper uinors *"- often co";ed wfth ,t"c.,'
apprrcntly applied directly to the copper by means ofan adhesive.'

. The prircipal uc of sitva anciendy was fo! bcads, jewcllùy, bowÌs and vars,
though, like gold, it was aho bceren inro foil and thin leafand uredfor coverins wood.
*anpies of foil -occLuring for the garncnts of thc king and quccn on the tÉone oi
T,tr ,nl tan,t , , :  fo,  r l rc \ l ipp.b on rtrc borro,rr  ofrh" ree, of"  bo*r covc,,ns r l ,e
sìtdge ofa snal l  strLrc:  covcrng rrre suplcs in th.  L,se;hr i" . ,  -d rhe f i -dÉ. of
thc rwo sledgc, ca yurg rhc.dopic box: md ex.rr lphs of ierfbcins on J wrirDs
borrd fronr rhi ,  srme romo: on a l -erd-rc,r  f rom rhi  romb of n.ru,eres rr .*ù
Dqùry):  dd on onc or t . re cotn".  a bed. dd J 5hr$ab,,  f rorn thc ìonb or- vrry a
ànd.Trry, ,  (L,ghreenrh Dynasq).  A ,pecimcn eunbcd by Bcr(hcto, 6 var icd u
rhr. tur.J\  t rorn .oor ro .oo.:J m',r .  h\r inces ofr lc u5c of. i lver for soldcrrs cooocr
hJve àlrcady bcer g,vcn.,  A J,o,1 innancc ofrr"  u.c for ptrr ing copper.
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P l l l  
t ) , . ' l l r r  

. r î o o o . . ,  c . , , . - o o . o  r . , . r t , : . . , , c t , i h s _ p Ò - r L " r , g r . r c , b y . . r ,
P.cscr lcc  o r  go lL l i ' r  co l r r

T I N
T \ ^ $ o r J ' L r r ' i \ u f i - u . ,  I  n o r l r  r o d . i o r . . . " b o r h r t , "  r , . . . . " r , d . r r c o , . , b r r I l

o , . r , r  r J r v o d  -  b i F , . , r y d , d  j . , , d c r , r - , d i , , E . r t , c r , n r r * j l t  I , c r e  b c . . . r n c r , . J  r o
its corcct mcmng of rhe nctal.

r l r r r q r r  r i . ì r c o , r r r c p ,  r n c o l r u ,  w , , f u r r n . r l i n g  b r o r r z c . r h o r r g h u c r , i o , u  r  i .
w J \ . I ' p r u ) , J - t u | . . T l r . c r t v ì r . r o r r " f , r r r r . , c r \ o b * . r c , , c r , ; c , . d n . r , r . b .
r ^ . r , n  î o  r r ^ w  $ t , c r , . r  $ r ,  t . r . r  d i , c o r " r c d .  t t r c , c , t r r c r , e o f r i n  r r J b r o r r z c r J . o

;  
* r i "  , l l :  . l  f r o r r r  r t c _ f r , r  r r : r  t h c  r  n r  n , . r d , d  r p p c r r , n c c  o f , i , ,  s a , . , ,  , t , <

rnrr .  or  r \  Jr  ̂  b ,n ' . / ( . .h  d.o t ro, .  rhco-cr i .  J ,  or  rdcrurr" r . , .  rh"  probJL, t , \  js , , , " r
brolzc wa rudc une cousirlcrablc tinc bcfore til ", ,, i,,a"ia*f ,,l.t"f *^;l"f"t"J,
. l ;n-  *  1, ru*_ì . "  r  oy of  coppcr  ù,d zJ, . )  \  " .  b  o,v ,  to . rg b" f , , ;  ; i "  

- ; . " ; i ì ì , ,

U, ,  ne.  howc. .  r .  m.  r  tuve t rcr  u.cd to proor  cc brorrz. ,
r .  r r  Innr \DenuLjc corJ i t . r rnr .  r  rough i f  rhc ore . rs  o i , tu ,q, r . .hco f -orr r

t r rc  r rc . -1.  v íc  c-) t lovcJ.   

 

I ,cc, l  , ,or  nc.c. . - f i ly  r , j , "  lee, ,  . "coe, , , ,ca " t  6 , , r  " ,
bcrgs,-nr ia t t \  d i t 'c rcrr r f rur . ropoc- . " t  rh q lowhdgcrc. ì_ i r .db" ; , ,g" . . - t , , , t :o , ,
, r ' r  o-e / rcm a .  * r r , ,  pr rce v J ,en lddcJ rú copDcr o-e prod-ccd rn i r rpro,  cd form

. 
u, , ,  , : , . ; , í r  , r  sr ,  t l ,orghr  , t , " r  ru,  ̂ .c  C,d , ,or  o(ct j r  u ,  rg)pr .  bur  J  î \ i r  vcrn

o.  r 'D î \ ,d"-h$. ; rù i rc)  u- .  to  r ,d  in  ro l ,  rcr r  Lel ,c t  Muct ,h.  in  ì t ,c  er ! ,  rn dc,c. ,
r . rg l r ly  i ' r l l -$r '  L , fweor l -J fu ard rhc R-t l  sc" .  anC rn oro fc , tht r  Jcpo. i r .  rcre
È,r.d In uet ct  ̂ t  AsJ, Jrrrrcr irr rtre ncrshborrrh^"a "rq,,. , ,  "" , i" nìÍ i"" .o".ì
rnd.rn 

.r04 |  .J 
\rnrt l  $or\ ,  sA erccrcJ bv î  ,e Lgyp| l ,ùr Co\crnhenr,  rhe ore bcms

nrert .d on rhc.por.  T|erc i r  rro cr rd"n.r  thrr  rhr "c. .  rcncc $,5 J. loN-l"r  wo,t . ;
ù, . icnr ly.  Th..r f  ,auL"c ofr ,  .  rp_n f io,rr  bronzc. rnd r t .e e.ut i . , (  ." f" , . , , . " ,  ; ; , ; :
r , . r o \ , r  r o  ) e . r c t g . _ D r : " n .  l I r n r l c f r r r r o b j c . n o r î i  r o r w h i . h r r y r c , o r a 5 , r n b c

l l l i ,  
, ' , , " , " ' ì  . , , " c 1 ( " r r a r t r  h c b q e r o r r _ r ; , n . , , o h i , , , h c n , , , ( , , , o f 1 , , , v , , , : r y

( orr .g(.  I  oFdor) r .d "  p; 'grm bott lc. , , rc fron tgypriar gruvr o. rhc E,qhrccrrÍrD)n" . r )  ( rJ8o  D. . . ,o  . l  r r  8 . , . r .  A  ,  , , s . .o " , i . , i , , i ; . " , j . " ,  . r , i .  - "a i i r " " " l ,
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,  r , rolorog,LJ ord(r con,es "n ut jmr . f  r i1 hrv rg r trc o ulnc, of  au. rg.d ,crrb. uhnh prolrabtv d.re. f io, , ,  rb;ur ooo 7oo u ". í  A , ,"  , . td";  ; ;
rdcrt , l r  ' .1 on J ' ,  cru i rg darrg frorrr  r , re rhud ccnrury I  . .  or lerc-; ,  f ron rh. Ro rrrr

.. --r 
\v. M. F. Perde. t/tdl,,,t, Kdh!,, and Cúab, p. 19, 4îs ntd CtuJx, p. róai J. H. ctadstónc

P.S.8.,1., xrv (r392), p.:26.
s E. R. A-ynoD, C.'r. cúrcly úd A. E. p. Weisall, lótdd, n, p. jo.3 . . n .  w i l , r n . .  L d i l d r l S t t - ' $  t " t , t r y . \ p .  ) e . , 2 .

, ,  
{ t s . \ t u m , n  \ ' d î . x o t \ e \ , 2 } i ! , t i . J . ^ 5 " , . C r , - , ; . . * ^ r { / r , , p p . , . Ò 8 0 , s j , { 4 ;

FL D. PrroLli.ld t/.'rrtr .,4fp!., pr 14, 4s.i  \ . Iú r  _  " ,  H .  r  rH .  Tu t .nn t :h_AaLd.  ú .  pp .  r , ì  7 ,Aópordrxn l .6 A. H. Church. C/jùriial N.rb, rs??, p. rÒ8.
?C.a \Il/Lrli.ms. crt/i,,d srlvùJakt;y. p. jza.
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period in Nubia there are two finger rings oftin,l rwo bronze bowls that have been
timed t :nd a horvl ofpewter,l an alloy oflead md tin; in tlìe third century A.D.
tin platcs inscribed with magical charms are rnartiorcd,! and in A.D. 57e there is a
rccipe for nakhg solder fron leÀd (8o per cert) and tin (2o per cenq for solderìng
the oioes ofa bath.3

Tin is ncntioned in Brcastedi tÉndation ofthe Hrnis papyrus a of thc rcign of
Ramscs III (Twentieth Dynasty), md ofanother text ofthe Twenty-Efth Dyrsty,s
bur tLe meanilg of thc wotd so translated is extremely doubtfLrl.d ?robably thc
carlicst rcfcrorccs to tin ac in Homer (niath century a.c.),' after which come four
refcrcnces nr the BjbÌe,3 one in Nunbers (about frfth cenmry s.c.), a doubtf,:l one
in kaiah (citlicr cighth or 6frh cennrry r.c.) and two in Ezekiel (sixth centr:ry r.c.),
thcD Hcrodotus ' (fifth antury n.c.), D odorus S cuiuslo (first century r.c.), Julius
Cacsrrll (6rst century nc.), StrÀbor' (frst cotury r.c. to úrsr cenmry .r.o., in one
instùcc quotiîg Posidoniús ofthc sccoDd to 6rst century r.c.), Plinyt3 (first cennrry
e..o.) md othcr cìasicat rvrìtcrs.

Iù the filst century A.D. tin was benrg shipped by way ofXgypt to Somalilmd and
India,la but from $here it was obtained is not statcd.

Tjn does not occur naturrlly in the metallic condition, úc form in which it is
found nr natr:re being nr the conbiled scate as a mincral, the principal ud only tnr
nineral of nlportance being the oxide (casiteritc or tifftore), drough a Nlphide
combi:red with the sulphides ofcopper and iron (stainitc, staÌrniìc or tin pyritet is
also found in small ouantirv in certÀin localitio.

Metrllic tin, which nelts at 232' C., is one ofthe easiest metals to produce and it
may be obtained by simply heating the oxide with charcoal, this bcing the fuel
employed anciently md the fud generally used for smelting uruil abour the eightccnth
century,r.o. The nctal, however, camoc be produced fron the sulphide by my such
shple neans, rvhich is proof that this ore was not enployed anciendy as a source of

Tnr oxidc occurs il two fonns, one ù ve s (odet, frequently in gradtc or granitic
rocks ard ocxionally csociated with copp* ore, and the other as pcbbles, gravei
or smd, dcrivcd ion the disintegration of rocks bering vcir orc, the debris from
whidr hu becn cardcd an<l rlcpositcd by wata.

Til orc (casitcrite) is heavy rnd usually dak brown or black in coÌour and, except
tlc wcight, there is nothing to suggest that it is a metallic compor:nd. It is Iìequently

foun

whic
thft r
goÌd,

delib
C.

TI
s[PPl
beinE
(abo!

whic

v

t'idrr

thxn
Egvp
droul
35cio

Fr
both
locali

1C. L. WooU€y and D. Fi'rd.li Maclver. Kdrnq, ú, p. ó7.
, F. G. Kmyon, C/e.l Pd?tri ir the Bntish Mùertt, r. pp. sr,93,97, ss.
e B. P. crúfel,nd À. s. Húq Oxyt]tyr|tu\ Pa?!i, \t, !p.2ó84.
41 .R. ,  ry ,245,3o2,  38J .

6 CLJ. R. Hàr.t, IsiroSralhkal Studies, pp. ó6 ój.
I llidd, xl, 25,34;xtút 414, 165; xx: 27r; trr J92; ]iÚ: Jo3, Jól-
3 N!útre^, ir:22i Isaidh, j.2i (rhc R.v. sives the atemarive readins'auoy'): E:ellcl.2z: 18,

' m :  I I J .
! 4 . C . ,  v :  1 2 .  D d : 2 , 9 ;  i ,  r r ;  x v : 2 ,  r ó .
rs rv :  30 ,  34 ,  ió :  w :  5? ;  xsw:  4? ,48 .
1{ \v. H. Schofl The Petipl'! o.f the úyhrdean Ssd, p!. 3 3, 42, 4J.
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tin ote and copper orc occur in the mountains ofdre Kesrwm district, dtough which
1low two riveis, the Nahr lbrahim Ànd the Nah! Feidar (thc ancient Adonis and Phae-
onr) uhich enter ùc 'er near the ' , tc of the rrcien- ro"n ofByblos. " !rch rva" t / r
port lor Lgypti-n rr.de from,, lcrt ^ carly as rh'rirsr D).'narry.

No evidence is lorown of cithcr rncient or lnodcn mining in the Kesrrva:r Moutr
tains, but thc country wai prospccted some ycus ego by nvo AustrJian minilg
cueineer",  who rppl ied for rh.  r ighr ro rrù,c tu, .  copper -nd r l rcr orc" utuch
,h;. fore,,h"y uiu.t  l ' ruc 1,""n 'at : fcd cx"rcd in ! turt i ry r ì .  work. I roqe'er '
behg suspcnded on dre outbrcak ofwl and never resumcd.l WainwrigLt suggests
th.rr  f raemcrrr\  of  t in orc or copper ore. or borh. rnay l rrvc bccn brought dotn by
th" t-J."  "r .  ì r .nt i"n"d. the ÀJoni '  h:vmg .  strong cuncnL r l l  rhe ycar rorrnd rnd
the ?hrdrus a 'considcrable Itood aftcr heavy rains', chough tu dries up during the
sLrmmer. This dricd rivcr bed would havc been a rnost lilely Place for discoverìns
and collectilg any fragmena of orc thcrc may have beel, md it should lot be forgoncn
that in thc West, whcre alone thcrc is eatly \iffitten cvidcnce ofdn working' ùe ore,
which wrs alluvial, was derived from the &icd beds of ancicnt water-courscs.
Thus, reGrring to Spain-Portugel, Strabo (fìrst ccrtury 3.c. to 6rst centuy A.D.)
quotcs Posidonns' Gecond to írst century r.c.) for thc statement that the ctth in
which the tin ore occurred was 'brought dovm by the rivers: rhis the womel scrape
rrp with sprdes and u rsn ir sicver . . .' .rnd Ph,y (frrsr century r.o.) 'ay' " ofthc 'ame
\D$nh-Porrusuese tin orc rhar'It is a 'rd fomd on the rurfa.e ofùe cuth. rnd of
" 'b l"ck colo' i "nd i t  ;s only to be derectcd by ns weight.  l t  s ming ed with srn:Jl
pebb es. putrcul .r ly 'n Lbc dr ied bed' ofr i rers Manifc 'Lly.  rhereforc the ore de-
scribed bv both tLese writers w::s alluvial.

Diodms, wrìtiag with reference to the inhabìturts of Comwall, states a that
'These re the peoplc that make the tin, which with a great deal ofcare and laìrour
rhey die ouL of t f re grorrnd: and rhat bcrng rocly.  úe meral is mited with some vcir<

of c,rth-, our of whch they melt thc n,errl rnd thcn rc6ne it Alhough at Ént rghr

rhis dcscription might suggest the mining of veir md noc alluvial ore, it was alnost

ce.t"illv ihe latt".ìhat wa' meant, since in certain districts in Cornwall thc alluvial

e*""Is are no, on ùe 'urfacc. but in one pl,cc. for example' thcy are bereaLh sonrc

ro fcet of'and rrd silt and ,n another pl.rce ùcy are covered uiLh peat. gmreì and
sand to a depth ofzo feet.ó Also, all the available evidence points !o'tìn strermiîg"
a n was terÀed, having been a much oldcr irdr:suy in Cornwall than the mining of

In view of the probability, as shown by Wahwright, that some at least of the

early rin orc found ìn the East wa, à1hùiel alrd wa: possibly accompmied by copper
o'e (rl--t cenairly -"lachjte. rhe u.u"l ore ofsurfacc copper deposir" whictr would

hrvi be"" ".ll kno- "r thc time md recognized .rs yieldrng coppcr when smcìtcd).
the explanation previously givcn by me to account for the discovery of tir and

ANCIINT IGYPTIA.N MAIERIALS AND INDUSTRIIS

t I. M. Toll, 'Thc MirÉrl Resoúces of Slda', Erg. atd Miùrg louú-, ffi (r92r), p, 85Í.

6 G. M. Davies, TD OB, !p.28, 2e.
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bronze 1 my bc much sìmplilied- Aithough it rvas recogn;zed thar 'it rvas probrbly
alluv;rl orc th:rt *as rvorked frrsc dclibcrrtcly as a scp:ratc orc',' it rves asumcd drat
bronzc w:rs inr n:dc accidentally by smelting xsocirtcd orcs ofcoppcr and rin,
Lodr derived fiom venrs,3 becauJe no associrtiorl ofcopper ote a alluvial tnr ore
rvas knorvn, but it is no*' suggcstcd that drc scqrLencc ofcvcnts mry havc bccn nuch
as rolows.

First, the rliscovcry oÉa.l1uvìa1rnr ore, posibly orr tle balks or nr thc bcd ofcnhcr
thc Adon;s or Ph3edrus, or both, and probrbly drring a search for gold.!

Sccond, the rsrlization that drc coDrpararively heara rin orc nìght be metallifcrous,
posibly even ,r kind ofcoppcr ore, ud the conseqL:cnr sucltnrg ofit, either alone,
vhcD tu woùld hàve bcèn discovcrcd, or morc probably mired with coppcr orc,
whd bronze woul.l hàve becn nadc.

rlird, whcn drc a11uvj:rl tnr orc 6nr found, rvhch probably only occurrcd nr
comparetivcly snall rmount, N6 bccoDrhg cxh.rùsrcd, scarch was ùrde for othcr
supplics ard rhe soxrccs in Sp:in-Portugel, Corns,all, Blitrary and elsewhere nùi-
Èsdy bmne knorvn ard cvcntually, at a very much latcr date a nr some ptaccs
only, thc parcnt veim (lodet from rvhich some of thc rlluvial orc hrd orisìnxlty
brr,  Cryrr.  J 'v,  rc rr . .  k,  d down d,d $ nr< .d

It shonld be pointcd out tlnr the hypodresis of the posiblc discovcry oftin orc
and bronzc in a dntrict nr uch close touch rvith Egypt, as ivas thc ncighbourhood
ofByblos, lcavcs unexplaucd tLc fac ofthc knorvledge ofbroozc nr Mcsopotamia
et a nuch carlicr datc thar nr Egypt, udcs odrer and earlier sourccs oftnr ore were

Hintze is qùotcd by vorl ÌìssiìB 5 for thc sretcnìcnr lhat àr Iskisheliir 6 n Centrel
AsÌa Minor, tú hàs bccn fourd quite recc y. and drrt thc nnrcs rvcrc cxploited
uDdcr tì1c old Tùrkish govcrDDcni.

MINERALS
Thc djctìonary dciDition ofa mìncr:rl is 'a sulxtrncc obtained by mnring', but the

rvord ìs hcrc used. not n dlis Nidc scnse, bur widr a very restrictcd mcaniìg, sDcc
rhe_n1ost inporhnt niDcrals, laniely, dre metals arcl thcir orcs, h.ve atrcady b(r
durlt rvith, and certanr odrer nilcral substanccs, nch as buildìng stoDe, gypsurllj
ochtes. orprncnt, precious, scm+rccious:nd orhcr stoDcs, eirlìer t.ve bceD, or wiÌl
bc, separatcly dcsoibed. Thc mnrerals to be discuscd arc a1urn, brytcs, cobatt com-
pounds. oro,v, graphite, uangancsc .ompouuds, Dica, mtron, nìtre, salt and

A L ú u r
So far as car bc asccrtancd. alum lus never bccn dxcovered nr comicxion rvrth

ancicDt Egypt,3 and the evidcnce for irs use is cntircly circums:ntirl. namcly, that

ì a . I ú .  J / . , 4 . . \ ^ , r o / 3 r . p p  o - _ r o d . i . l a a r  d - r  p p  ó o  q
: 4 .  T ' n . . . 1 r  1 . .  \ r r  r r o : 8 .  D .  o c ,  . A . L u , - . / . n t . , y r \  a / 8 r , p . o 7 .
a scc !p. 2J4 j. ' F. w. vón Bissing,Jd,à. He[."i. srdrJ, ù (re]2), f. rre.
î callcd Eski s!ch. by \vajùw.isht (J.8E,r., s Ge3a), p. :9).
? ClJ. R. Har.is, r.ri.os'dlli.dl Sr,/t.J, p!. rsJ i
3 O. the qucstiotr ofthc usc ofaluD in rrtunifìcaio!, src p. r!r.
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alum occurs in lgypt ; that it was nined alcìently; thac it was evidcndy used in tawing
leather,l rs a mordart in dyehg' and for medicinal purposes,s and drac references
to Jurn and orher artringenr m,tcia.ls occur ir LgypLian tcxs.{

Alum is found in the Oases of DaklJa md Kharea.6 which are sin:ated in the
de.enwe.roft f ie \ i lcval ley::n Dalì la: ts r idel l  distr ibuted in .m.r l l  qranLit icsf
in Khrrga there are'ancient rnines of dre most extensive description;? 'hills . . .
literally honeycombcd witlì ùcienr workingi;? 'Huge dump heapj ? and 'T1te

extent aad magnitudc of thc underground workings prove thàt what€v€r th€ mincral
mined, it ws a substucc of considerable value in those days; and u exÀmimtion
of the blind tcrmnution of the runnels occaionaliy reveals the ptesence of vcry thin
seams of aluminium sulphrte, which . . we must conclude was thc substàDce
sought.'? Ìvlis Caton-Thonpson and Miss Gardaer state that 'miles of oùtlyhg
foothills and dcscrt foor alike were seen to be riddled wìth sLallow workings, givnrg
thc ground the apperrance ofhaving been shelled'.8 'AIu secms mosr lilely to be
the r reral sor:ght.'3 The deposits in Kha€a wcre wotkcd duriug r9r8-r9, when
.bout .z.z.z metric rons of alum were erracted '

Some part at least of this mining is mdoubtedly conparatively modern, thus
Maqrizi statesro that in Àrab times r,ooo ldtrh'J (4a tols) oÉalurn were sent annually
fron the Oases to Cairo; another A!Àb writcr s.ys1t that the receipts from the alum
nines fonned part ofthe covernmcnt rcvdlue; rnd in r8o9 Hamllton wrote:r''The
trade of GoubarieL, whicL is a fcw niles below As Souan, consists h the frtting out
annually a caravan offfty cancls fbr dre purpose ofprocuring alum from a low spot
in the Dcsert, tcn or clcvcn dayi journey South-West of the Cataracts. It is foulìd in
a sìngle stratum from two to fiftear inches in depth covercd with a lÀycr ofdry sand
about halfa {bot thick and restnrg ou a bed ofrnoist sand. The a.lum when taken is
broken in picccs, dried in the s,:n aad at Goubalieh is sold at sevcn pataqrles the

But this was not the ealliest mining, siace Egyptiù aluDl is lÌìentioned in Baby-
loDian rexts.ta Herodorus (ffth century r.c.) says 1s thÀr Amasis (Jó9 to 526 B.c.) sent

t S* l!, t+ :1. 1Se. pp, 36, 153-.1.
s Cf H. v. Deincs od H. GApaN, Dtogdndkrcn, pp. 22 2!.
a Cl J. R- Hrris, Le,trojrdrhkdl Srrdk!,pp. Í853.
i Mines and Qurnes Dept., Relort a, thc Mùteftl ll1du'tty, p. 3a.
0 H. J. L. Bea<lndl, DdÈl'ia Oarú, pp- rGr-
1 H. l. L. B6dr.lle Eevridn odrir, !p. 22ca : cl J. 3.11, À?dtgd Oatít, p. 34.
3 c. C,rón-Thompson md E. w. Gùdner, C&g.Jorl., lro(x ltfi2), p. 372.
eror a chmical ùaiysis se G. Hosú, Notc on úe Delosits of Aluminium SllPhatc n

Kharsa Odis. Egy!úd W.tcr Supllicl, Rdtol úd Nofe! a.f the Prbln Hedlîh Ldbatutatk\e'no,

10 M.qrizi, 'Dcscription tolos.aphique et hisroriqúc dc l'Égypte', Mi,'. MN., xw G9@),

11 S. Lane-Poole, tl,irory o/E{ytt it the Mìddle 438, p. 1o4.
1r 'W. 

Hrhnbton, R.údrk d, Se!Ùdl Pa s oJ Tu*er, Paú I, Aegfptia.d, p. 423.
13 Tlns account ilparcndy is taken from Giú.d (P. S. Girxrd, Mdm. sùr l'àsridltue, I indlstric

ctlc commerce de l'Èsypte', Dsoiptioi de l'E ttte, &at fltadefle,ú,p. ó23)-
1t Cf. M. Letef , Chd"ithf . , , ii Anri.ú M*otarartid, pp.72, rro, róo; R. C. Thoùlpson,

Dndondtf oIAsytíd, Chùni'hf dnd Geotagy, p.31.
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cobalt hlue pìgmcnt on drc walls of the Fifdr Dynasty tomb of per-nèb. This hrs
since been shown to lle a rnistake, all rhe bluc pigment in rhe roml, bcing the well-
krown bluc frit coloured by rneans of a copper conpound.l The othe. i'stance of
the supposcd use of cobaÌt blue is the staremcnt by Wiedemann that Hofmann had
found a blue pignent of rhe tnne of Ramses IIt (Twentieth Dlnasty) to bc a cobalt
colour.r This, however, Mrs. Williams finds to 6c an error, Hotuamì reference
being not to thc usc ofcobalt blue as a pìgment, but to the employment ofsmalt.3
an artificial preperàtion of the natore of glas colourcd by a cobrlt conpornd,
vhich, aithough it mighr be uscd as a pigment, might cque[y well havc beeD for
colourirg glass.

Thc use of cobalt coopoLurds for colouring bl:e gtass has bcen dealt with nr con-
nexion with glas, thc earliest datc from whìch ic is rcportcd being the Eightcerdr
D]'rnsty.a

Cobak ores, so far asis hown, do not occuìnxgypt, the ouly cobalt compounds
yet fourd being traces in the alutr mincnls ofbodr Kharqa an.l DaLhla Oases 5 ard
ú rhe ni , l (c l  orc of sr.  Jolú ,  ld,nd in rhe R.d Sc,.0 t lese occur rcncc, bei ,rg ccmurlv
Dknown ùcicntly and rhe conpounds preseìting almost insuperabtc dificulties of
extraction. Ary cobaìt conpomd used, thercforc, uust have been nnporred, posibly
from Penia or rhe Crucr( i  rcgion. in borh ofwhJ, plnes cob"h - ; ,  - ." , .  T,rces
ofcobalt compouds have also occasionally becn foud in ancient Egyprian copper
ard bronze objccts ud in a spccinen of anciert slag fron Sinai,? which mggests thar
thcy nay be prcsclt as traces ir rhc Egyp!ìan copper orc.

XMlRY s

Emery is a greyish-black veiery of coruDdum and consiss cscrti:11y of oxide of
aÌu.irÌium, though ir also contains an aduixn:re of oxide of ìron; i$ hardùcs is
next to that ofthc diamond aIrd when finely powdered it is lugely uscd as an abrasivc.

Beyond a satcrnent that somc ofthe sand ar Aswm conrains rJ pcr ccnt ofenerv e
ind Qu,rremù!c\ a5.cf t ion thar cnrcry ts fo.rnd u Nub:r. io ne;rhe; ofwt i .h h$ bd,
confumcd. therc s no cvjdenrc of.rs occurrcr,cc i rr  Leypt.  bur j r  n forrn,{  plcnt i fut tv
in Ai r Mbor Ànd u, scverai of Llc Acsean ishnds.

Afew objects, starcd to be ofemùy (probably baausc the nateriat scratches glas),
mostly dating from predynastic and crly dynastic tucs have been found nr rgypt:
drcse nrcludc a plunmer,ù a vase,n a rool,B three smrilblocks,t(thoughttohavJeen
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3 C. R. WilÌims, P.Ènti, p, 27, n. 29. { Sce pp. rss-9.
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n,ed for 
,porish mg -be.rd, bcc"rnc of LJrrr groovcd condi,;on). À p:e,c . rnd ,cvrrJ' ,qes r  t t 'c r | . rc or lhe ta cr bcng ui f t ,"wn od a sick of .whrt  appeÀ. ro be

c , " - r )  r o ' h d J , K c f l r ) r . 3 f h c p ì u r . ) . r . w t , i - t h r . c \ r n D c d i , , t , e B n î , r h M , ^ c r . , , ,
rJuorr ory.  was r.por.cd by Df.  pterrdcr lc i+ to Lc fernrginour .ard..one arrd , ,ot
. , .e,) .4 Thc Jo,,Llc v".e fro.r  Hnr-tor,pot is h-. ,e. .ndibc,. , , .hectcd in orforc
r . d . . s n o ' c '  e r y . T h e r o u l 5 w r " L u r r { J v e u n i r c d f o r n r ,  L y  V r . O . H . t r r r l " . I r i r c c r o r
ol  1k ccol"gi  i l .  S,ney. Lgypr.  r ,d i !  i f \o u:,  forrnd Lo Le ferr .girorn .and,rone
 d ho c ' , . ryr Llc speci i ic grur iry ,r  onlr  qr.  Tso otth.  btoctr"6 r  w-.  af lowcd
r o .  \ " - i , ,  b y  t - o f - . o .  u l . r ' v J t c  J  , d , t , c  r h i r d  ' r , \  h r t r  i s  r t  r h c  A , \ r r r o r e . r n  M u , . r r r r r ,
o\ fo. , l t  1, .  \1r.  tccd,.  c ' l  rhrcc rrc tcr-ugiror. : . rrrd.ro.re rrd no " ," , ,  A; i" ;
obj- . ,3 crx.  d Í"gmcnr uta.orùndu,n \ . ,"  :s " t .o fe, , , ,s inou. ""nds,o.re rrr l
pr"h,b'y, , , ,or parr nfa ,r .c.  In , , r)  opi , , io, ,  ,he l , to"I .  h. ;c nor 6een r lcd for
bnnJ; ,g . , -1, .-  b ! ,L or . rher objecr, .  b. .r  r , , , ,  bc l ro Jds for n b,, ta,  b. . ,d\ .  rr  i ,
o lr i '  , tu c. l  ' l ,Jr  crcry wr.  ehproy.;   ,  1r( i"n,  Fg\pr e. ù,  Jbróirc wirh d- i l ls

$.r | \ . rrg hlrd sro[\  rnd. Jr l .o,r6h .Òm, xhru,: \ .  powd,r n1u,r h"vc
bccn usecl, ìt has nevcr bcen provecl that drJ matcrial -"s e;.v. rvtuch nr uv
o p : ,  : o ,  : .  , u . . , ,  p r o b , b l c . - T h i s à J ' c g . . d , , " n l e r r r c r y r , , u r " b r u . i r c l - a , . , j r c " d .  L m ;
dqì,  s:r l  f i l ìy , , '  cú,, , r \ . .n {  i  ì ,  , -o, ,c \vorki is o

G r A ? n r r  !
cràphirc (oftcn rermed plunbago or bhcklead) n a soft, black or <tark erev b_. ' a , r c . o r i J U , g  ì r " g c J .  o t . " r L , o r r .  r t c  p r o p o r r i o , r  " Í  * h , , t ,  , F , , , J t y  , ; c ,  f f o m

- b o , , ,  ) o r o q - p , r c c r r . t ì , c r d r r r r x r r - e L . u r g c t r r , ù , d o r t ì . r . . . p u n . r ; . . / r , , w i d . t y
dstrrbutcd lr1 rDrurc and occurs D lgypr ìn cerraiD schists in the ""ste", des",i,
csp.ctully ni d1c goldrùnrnìg Ìcas r0 and nr the bcryl-micr schists at Wadi Um
DcbÀ'a ll ard iD thc qu.rtz vcins ofthc gotd,bcaring rocks.

A  l ì  s  . ó r , . , , , n , .  o f g r r p t  , r e r - a v c  b . ; n  f " , , , , d  i , , . o . r , r c t o r r  w i t h . ú . i c , , t  t _ g v u , .
o,. .  o-S \rh r iyrrrry drrc fror .  Gcb-tci  )  . , !  o, ,c ol  Liq\rccnLt orr" , ,v d.Lc t i " , , , i
b )  P . r Ì r , r ,  h o  r  J  C J . o L : r r  J  g r r p h r î e  b r . L d .  i  , ] l " l l l , r n r p  r d  i  t r t r l c  p o w d c r  r n
on. . l r ì ì .  d d ' -u o, l ,crsnel ls.  crc r  .  o, ,r  rr  ng a tr î , ,c p""dc,.  r" ,u,d by s, ; indo,É,r
cnib. i  I  Nrrbiarr rd I  nu|rb.r  of  s.rrr  

 

p,e.$ ro,I ,d by Rc..ncr ,r  K.r-  à ur , . rc
S(.1, ì .16 wì,cr(  : r  $ a.,  ,ed for bhk.rru,g cenàrrr  ponc,r.  f t ,c Crr-ob.p". , , , ,cn qa.

1 D. Rùrdilr Madvù ind A _ c. Mtce, Et Anrah and Abfia' p- 49.

: l  
r ^h^Mu1l  ' . . t  r rd  I  i -  f l . i td  da .u  ù t tL  rqyo tk r  póo; : .  !aoÀ.p  4 j .- u. ^ hctrÌer. ^./rd. rv v, P 9l

{ Urúveaity Colegc, LoDdon, Museum, No.44lr A. Tnc anxtyric relort Ms knldÌy siowD
ù ùrc br ProfAso. S. R. K. cìatrrìIc.

6 Crito Mùseun, No. C.c. 14679.
d Univcdry Collcgc Mùscum, Nos. 4?9ó A ard J662,'  A  l " " l ,  J r  Mhtun ,  No.  ,po . .o : .  s " .a / ,  r ) ,  Cr i l .  o , r . ! .ao ,
èA hrnohú \4u . f ln ' . . \o .  ròo \or r .  \ , r l r .d , / ,  ( . r r r ' . .  ! l r .  p .4o .

l : y  I . ! , - "  r , , . | iq .  F?pa, ,  a1 ! t , "  c tÒt .  J t lP f6 \nD?.1 , rp  ao .ir W. 
-. 

HJmJ. L"o/dg, c/ È?yL'. L pifl r, pp, I 12. I 14. rÒ2, ra).
rx Carro Mtr(um. No. J óó84:.
t3W, M. L Pctnc, Lnlu, Curab dttl Hdúaú,p.3s.
tj E-ytrniled by ùc. c. Scindo.fl ,4nii,d, Ì, p. jr_ Crjro Mufunl, Nos. J. 6j22r d, t, ., d.r; G. A- Reisùer, Ke/ra, w-v, p.2ro.
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analvsed by Mitchcll and proved to be very impure, containing much siliccous m:ttcr

and only 39 per ccnt ofcrrbon.l

M A N G A N T s !  C o M ? o u N D s

Mrusànc\c occ,,r .  in nrtrre chicay cou,bined ui ,h oxygen s oxides "hrh arc

wrdelv i i*r iburcd in Fgypt thc Ntrb:ùr sand\rone for exampl '  being perrcetcd

-lth íei"' "ftLe* con!."oa', A"y .l'. o.""' " Gebcl Ruzza nonh ofthe Favum'

"t cebci ,q.lda i" the "àrthern pari of the Rcd sea hi11s, and plentifLrllv in Simi"

where fronr orc area alone r,o84,ó99 netri' tons wcre extractcd '1u!rng tnc ycars

19r7 to r918 inclu5ivr.3
tcÍ ,c menr1o,, .  úrcc o\r .rcs oî r t ràrgrncse n'mdv q"d (Tudfrh Dlmsrvì

pvrolnrrc iF,ghrct,  rh Dyn:n)).  and psi lorrr la rc I  mJ*cd) A I  rv ing bccn lound

àn a"." ' , r  ' ' r , ' ,  br,  ." t  knowu to have bccrr '  "ed a

ovdcs nf n rarerrre wcrc cmploled i r .Dcicrrr  EgvPr ro inrPdr l  PuPIccoLour
to el .ue rrd eL*, buL their  generJ trsc for ary orh'r  PurPo'c i '  ur] ] l roMr'  rhough om

i","r-ce of ih. u'" of pv'ol,,i," r . bhck pigmerr for lomb-P'inrmg (Iwelkh

Drm^tvt s kno" rund, i 'o rwo cxamplcs of '  b lack oxrde ofm"r 'gm^c havirg bccn

" '1pf"v"a f . '  decor* irg poael tEigl*ecn'h D'n*rvj '  .Orrdc ot nr 'ng' t tex w*

J.ó , 'sed " '  an cv-pr inr.? The crÙes dJtcrccordedlo'  thc u\e ot nr 'ngrnese I  o 'rr-

p.,,nd. r- cot"i"iig gt-s i, rhc FighLcenrh Dvrurv 3 bur ùeir u5c for coloutng

el-e **,n*h c:r l rcr.  thorrgh t ìrc preci 'c d 'Le j '  urccrrÀÚr'  rh ' \c

icqùircd anci(n,11 i. uch s,all quotrrv "nd thev oreur so plenrifuJJl in the counrrv

tharir ,hrehlvrrnprob,bJerhcrew-"rrryimportat iorr frorràLIold Anc crr  worrúg'

h'"" b"cn .eooned f."n one localìtv in the eastcn desert'

M ( r
th" nr ica. *e .r  group of Ini îerJ '  sPeciJv.di ' r ingtrrhcd bv t ln ir  rodv clu age

,rr to r l r i r  plarc ' :  chelucal ly ùey corDLr ol  r ' l 'ú 'cs ot arunìrnrrrm

.or"p".'nis .f iron, "*gncsiuq potassiunì or sodium; thev occur as esscntial con-

." , ,1 '"  "r  ' , ' * t  ' " .ks.1*l '  " '  g i- i re -d gnci* ud are vcrv plcnt i ! ì r l -m Egvpr '

Mj. , , ,u rhc form ofsm,l l  g l i t rcrurg scJe' .  is of tcn Prc'cnr in Ni le Jlr  atrd. 'n r tun)

IsvuLian .1.y",  f ronr rvni ,h "ourccs i r  fmds i t '  ray into somc ot (5 '  locJL Porrcrv
", i l ' "v G.ó,.* l r  bc se.n in boú rn'  i 'nr rnd rnodqn wrc A m'ce tntne rrnost

cert"i í "oiof -.ient d"te, has been found at Wadl cl Hudi !

vrcj  t"s u,ed occ.r" ioul ly ú LgyPr in Prcd\nr5r ic r ;Lrcsr0 t lough tor wh't  pur-

po'c i '  ru-knom: mica m:rror '  ofarclarc dlc h'v '  been lound 'n Nubir  rr  Ànd n rhe

Egypti

Lisht a

NA

N:ìtrù
Th

rvhicl

Lrp du

TI

Ecyt

1C. A. Mirchcll, ,rt'dlrr, x!v! (1922), p 38o-
,  r r r , " . ,  -a  O" - ' i . ,b " t . ,  aep i ' r  i t  a t  u i *n l  t ' td " t ' I  D  !8 : l couur 'B ! / /  Sa  / i  d '

M i r ;4 to ! i . ,  u  \ \  \  ,1 :  .  ! ! .  <ú l -4  i  A  l s in .  Bn i i  I ' i r ' d lg  s ' tuo ' f  PP r ' -26 : . ,1 -H (Úh5

f",ì",í"ó*, pi. is ;,-; A w GrcB' R.?trlJ onîhe Mine t rn'1usit aJ the Bnri'lt EúPin' etc'

5 MDr 'nd Quamer Dcp' . R.?0" ro' ro 3. p r "
{u .V .F .P ' rae ,D. r '? r t ,?S;àa toe t  Aatua t  lgvp t  d t t '  P  49  6seeP )4o  -  ^  .
. S c . p . t 8 4 .  ' S e e P , 3 r . a n d . t J  R  H a r i s  L ' J i ' Ó 8 r d ' r ? i  d r  s l r d r P "  P P  r T Ò r " r Ú ì _

" i " " ,  i . ;  d l  t , l tuv .  t rv rp r ;o r "  a tWaù" tHudt  p  t4

.ì;. . Ì . Pcl, ", P"/,trb'. &Ìl,t, p. 44 i u . M E Petncrndj E Qub('Ì. \dnd'ùttlBdlh:

n 
,',t". no. uo*, rr. ,-, ey oJNtbid' 191É1911, Pp 2ó1,zae' 2\o

shall

R . O

.f. E"
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ftÌfll;:i:l";iT::.1t,H:i:: ff1;:':'' Tc,s ,:rir. .rr, p,ecc. o, !":ca
.i::lJ: :,'IJ:' ;t']l.'*i.m::iri:ii,T.ij.;.,illj,j:::i*Fr

. r r  w , . r . h  J \ o  a r c .  n . r o r b c r  o r'a , ,ow raKcs contrLnjDg rat ron,  thc Jargcsr  hrrvurg an:rca of htrvecn:oo ar<l 3oo

'. gg;ffiffi'*ià i,,,ì*,,*, *i",I#:'i*tlll fi ,,,-,"u j , , ,  c " r i r ! .  " ,  r , , s ; i , . ì , . ; , ; i . ; i ; j , , , , " , . , , "  . 4_ , , .

;r : ;i*j,; ;rÉ:.iilr;$qr'riil,; *, iil.!,j!:i:r ;:i"1"ru
.'"" ll i i i l l l i l; l; l;.Túror"';", ' ".r'. d.' .,.. de ìrn i . h D.. ap,ù d" r Fapk,

íi èìJiI;,T:i;! ":i,",:,!.:: ;ii i::i: ::i" !,"; ::,,:";ì i i,,," ",*.,,,".
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*ùft ]F;l$:rr$if i$i':'ffi W:'d1$
u$*rir*alrffifrftffi
;ilitlmiil'li+,Xrl'"kl#'iiti1*'#*".'t*"'"r*
l,h:,',.*i*:lttîr:"ntr*iij*'+i*g;;,fr.::1,,fi l":ffi
$;*;;1f-qh,*$,1tilffi lr:riià:r;;"r,';:'ffi"nii:

****tl*x*t**tf*t*''.l*lm�
,i"ìi:i mrx ;l;fu,'r* {r' :i:,,$1*;;;l;,;tintSl
5$x'il{+iri*}si*"**l}fút*}-i,i jd-r*

l This .tcsriprion vrs kindly conúùicated bv si' H Sadck Padìa form€rÌv con$olie!'

Mins and QuJnc D.Pùrmenr' Lrro' ' ' ' i è  
i .  s ìu " i ,  r . ^ t .  i4  u?PqdndLÒ'uqEevr t t t73o) ' t 'P  t ' � t

. v. c. e_*.. r,-i k Atid. Lu 4.t st.'id tt7o.]i.Ì'o 
éil]_or**r.. " u..u,,,,",a G. S.l$cinlurdr, Drc Umgcgerd von idrgn:

t A.!t".hdt!J. Ftdknde-:" B 'l!. 
:n 

lreoa\ PP o!a'
6  Somers  L l r rke , l  r .d ,  vu  \ rv4^  I  r / '
ós I ̂ ne-Poole. HL,o'|, q/I3tp! i4I'e Midàte 484 9o! D la4
'vi. è. o'"*". r-ìa' -l'""'r:gvp' *a st'{.:ll3 

3:;:L';,,r. . cos. )aún.. x, N
sJ L. Búclrhardt, Ttdr.ls ir Núbía' r' P 106'

("1?i. 
ff**, t""u"r.ouúdr si,ri.J, !P teo ti H. Gà úùlict, Dktiotilhe de! no'hs sóÒ.{athìques'

'. "";;'ì1i;'l'::; ó' ;'"-r'" 3' "''pi "* q ''o 'oó '^ tiúd L'�tidn^ ÒI'�tE Aùna'

kfi'11;#ì i,J"},l'#l;,1';". ii lii;f i " ,'' e,. Di nói*ie rt snóùssJós'aph'�qur'-
m,p :oa :H BIùg \ \ .  D / ' ioaú i rc  8 { "s 'oPh iq \c  PP as  \55
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Jìy nrcnrroned. In ' l ,c -c;g,,  of  R.ì ,n,c\   r  (1,e8 rúo D.c.)  ,arrou s"dLeres of
F l e p l  r n L m c  " r c  n r r r r c d . ,  T h i s : e . r r r s  a  r r o .  r r r , * c , , p t , - f o r n r i r o . r o o . . " , " i " " - r
rbì-  q, ,Jr,u )  -nd thcrc .  ro vrdc,rc ofanl rod:r .  t rr  Bre-. ,  d.  rr ìn t , r io-ì  or r t r
historical tc\t frou thc rcign ofThutrnose ItI (r5o,1-r4Jo ts.c.) , Datron is cnumer.tcd
r n o r g . r r , . . ( r r i b r r r c r c e i r c d f r o r l R c r c n r r r \ ) r - ) . f 1 , , 5 . . i h i t r r t  d , r c  r o  r h c
onfìrsion of nvo sinìlar lgyptians word| thc naterìa.t menrioDcd bcnig, in facr,

Lc, ' --  cJ $- ircr.  S,tubo 1 ( t ì ,n ccrrr ,rr  r  e.c.  ro f i , r  .cnr, , ,  A.D.) J, ,d r t i  ) \  l
1 1 ì , ' , , . n î r r )  , r . o . r .  b o . h  r r r l r i o r r  r " r r o r  J e p o . i t ,  i , ,  L q y p r .  t h c  f . - , . ,  -  i , i ,
J - . n p t , o r o f . , j o r r n c y b r L , o . r f r o n l h c , o + t t o M " r n p t r r , i a p p . r n . n r t , f r o - r S . t - d , r
Lr.  c-r ,r l  rn rh crrrnp. Lr-rnir  " f rh Nrle and rtr  r  bi  , . "* j ; f . "  , .  " , .  " i ,  , l - ,
f u r r . r h c d  r " r u r  , , ,  ' " r g e  

î , . ! , . , , i e . .  , h n h  r c  . u r c .  * " . , , , , - c  t  1 , ,  r v . .  . J . ,  r . , c
\ . r , io, .  Non.e) Lc)". .d t lbov..  or so,,r l ,  " fJ Mo,. ,c, , ,ph;,  aro rrrr  ro Menehus.
l  \ r u  1 . .  p o . .  o  r .  ! y  r , a r  u , , , l r  " 1 . , ,  r l , c  D c r ( ,  q r .  N " r r . r . n r  J r  r t r a t  r  r  d l r o . c

oftrvo yloori îron thc river sas Sais. Thc qucsrion that arises r u.hcthcr thc nrtron
pits werc thosc oftì1e \Vadi Natrur or those ofBarnuei. This could bc setrled at orce
, f  , l  (  p , , , , s  u o .  r i o r r  u f  c i r l r r  M o , ,  c  . p t , N  o r  o f  M c I . L u ,  r e r  t o o s . r ,  b | r  u r r
f ò a , , r J r . l .  L .  D o , : r i o , , , o f r l . c  c  1 , r " , . . , r .  d o ' r b r f r r t .  p c r t , e y . i  p , r r r r , . , 0 , r , d  D r i  . i _
chctr ? all show MoncD+his wcll soudr ofNaucratis, arrl ?arthcv drorvs Mcnchus
' o _ , , r 1 '  n f M o , n c , , , p l  , . .  l f r l  c . c  , r , : o . . , r c .  n  r , ,  ,  r  , c  r ,  r . n  p i - s  r r r . r  , r v e  b " c . ,  r t  o , c
o f  , l .  w r d i  N J r 1 , , , . I l - , v d 4 , c e l o , - . . g , , i . , g , t , " p o , i u o r . . t , o . v - r r . i , , o t q , r " n ,
b r r  i r  r . r v  l .  v "  L , , c r r  r ì . " r  r l r c  B " r r ' , J r d , p o . i r  h r .  r o t  L r o w r  r o  L h  " , " r . o q r , - r , l n n
ù d  r ì i  l , < )  r l , - . f " r c , , r c d  M o , , , e , . , t l , n  " , , d  \ 4 q c t r . , .  a , , t ,  r c r e r c r r , " r o  r t r .  o , , t v
n " r o n d o . , i r s r ì r u l c h L h c y s e r e , c r ì r r , r . r . l . . a r r r c l , r l r - r n f r r c \ \ r d r  \ r t r r . r j .
" n d  r  . o .  r r c r  . o  r p p c a  r ú  l l ,  . c  h , . r D . : . ' o  ì , f  r .  i ì  " , r J . . 5 r r . , L u \  1 1 1 . . ! o r  l o
\ r r . r . r . , r J 5 a j , L . c d . . , r . l , i o l l o u : . g t , i n c i , , , . . o r n l o - r , , p n s . r . r d M e r - t r s
r . J , " t , r s r . ' r , . b u t $ . . . - o L ' c u r . n r r c c L c d r j r \ h r . - c f c r o , r c r o r , c o o + i o r o f t h c
' , : r o r o r , . . r l  c l - .  i f , , . r -  \ d , !  r J r i . .  r , F ,  h l v c  1 , c 4 , , t . o . e  u f B r i , J g i .  l h , . , . o , . _
f . r , , c  L r  B r r r l q  \ .  a .  c F r  r h . ,  M o h e , , r p l , \  w " .  c l o c , o  D - ,  - , , h ; . s

.  wi 'h r f . .  , rL ro Bf iue;.  Lrcly,  W\,r"  wrorc . t , .d Thd. . . . rrong eUdn,cc ro
shorl tlnt BÀdNgi is rhe Copric PcDoudj, dll dre lattcr is certainly Niitia. Barnrei
thcn rvould bc dre modùn reprcscntative of dre faDous Nitrja 6(Jr the wÀdì ;i
N,,  nl t  c.r .  r   r  " , I l -or.  .h"r ly .how îhJr n"rr" ,  - .s oór" rrd i  

 

rJr.  \ .W. D, t-"
ir tlc region ofNaucr.ti not far distant.'0

.  r l inv n"r. ,  4 r lu- : r ,  Lg\ pr rrrron r" i rr" .r)  rrco ro b. fo,rnd t , j / , ,  f i r ' "  .  .  .  /a,1.ar
( o 1 r . , r  , . . 1 ì  o n l  r r - \ J . r , r i . a n d M , . p h ^ . , 0 f l , c p o ( i u o n n f r h e f i r . r - . e r r i o r r c d
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6 G. P^nbcy, Zrt Erdk"rdè d6 .Lùt Aèswk s lrs tù, l/�.ltps i, ii, vjii, xv, xvj.
3J. Perrhes, l/kJ ,1"rr!,J G879), Tàb. 3.
1 J. Dn"\iùer, zut Ceostarhh d.t dt.i Àg1)tu (tie4), Map ani.
3 A . L R ú .  . . A r n l  C a r - . ?  t  o  t . . a / ] , .  r c a r . p . . t .
I Privr.e lcttÚ ro Dr. 

.w. 
F. HurE, vho hrs !lù.Uy allowcd mc to ,rkc lse ofir. Scc rtso

H. G Èvcltn Wiriit., rrfd,.r nris aî ttrc lr/dtlí'Ì Ndttun, ú (,1932), pp, 17_12. .to \.1,l]1it (Manlt.tiú rl ttt. wddt ., Ndrr,,, n, p. ,z) súsgsts th;r Momcnptris h nrcrDr.
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dcposit would frt that of Barnugi and, ifso, then by exclmÌotr the second woùÌd be
rLÀt of dÌe Wadi NatruD, snrce only two deposirs ue loowr in úis locality. It is true
rLÀt tLe Wadi Natrun is not very closc to Memphis, bùr it is dL6cùlr to believe rhrÈ
this iùportant source should bc ignored in favour of somc smll and insignificant
placc nearer to Mel]1phis, cvor if uch existed, rvhich is doubtf0l. Pliny's whole
accoturt ofnatron in Egypt, howcvcr, is very confÌrsed and oftcn unnltelligible. The
nanon {iom ncar Memphis is descdbcd as being inÈrior to that from ncar Naucratis,
bccruse thc heeps perify and.rc turDed inro rock, fiom which vcscls arc nade; and
it i furdrer stated drat the mrterirl ìs oftcn meited and heared with sLrlohur thoueh
f",  $hJr D,trDo!.  is nor nemioftd.

No ualy'ss of the lamugi natror cm be raced, but ir is almost ccrtainly not so
good as thc bcst cluality from the Wadi Narrun. Natron, ftom whatevcr source
obunrcd, ifstackcd nr heaps for a long pcriod and exposed to occasional slight ranr
would becone cousolidrted, but nevcr very hard, and ir is conceivable, though nn-
probable, that a fcw ua11 vessels might havc bcen nade as curiosities fron ch
natron. That natron wu cvcr heated with srlphur n hig[ly nnprobable.

Pliny strtes, too,1 that mtron was prepared etilicia[y in Egypr, in much the simc
manner as salt, the diFcroce being th* to make salt sea rvater was used, while to
oake natron the watcr employed wu that ofthe Nile. Fron this account, which is
lergcly wrong, and most misleading, especially nr úc arnlogy ro scÀ water, ir wouÌd
secm drat Pliny had some very confused idea of thc marncr in which natron occurs
in Egypt, rramely as i deposit in certain lowlying arers, which become flooded soon
after the mual rise of the Nile, by reasoD of the infiltration rvarer (eithcr directly
írom the river or from canals or other sources fed bv the river) that inds ìts wav inro
(hem. lhc N, lc wrrer.  howcvcr,  docr nor, :nd neveidid, v i . ld n"t .o, '  on.u,po-, ion.

I t  is suggc.rcd t lar rhc confuvon n,ry h-ve or iginrred in rhe fol lo" ing rn,ùc.
When sea water evaporates, salt is left, md when the seepage water (either direct or
nrdirect) from the Nilc that 6nds is rvay into certain depressions eviporates, narron is
left. Hence, at úrst sight, the two phenomena raighc appear to be similar, rhough
they are fundamenaily diferent. fn the c.se ofsca water, the salt is in solution in thc
water, ard is Ìeft as a dry deposit rvhen the watcr evaporatcs ; whcreas in rhe case ofthe
Nile seepage, the natron exists not i:r the watcr, but ia the low-lying ground into
wlnch the water penetrates, havilg s1ow1y accunulercd thcre as dre result ofchemical
rcetions that Lave taken placc in úe soil during thc coursc of long agcs;all thac the
watcr docs is to dissolve the natror already present and to brhg it to thc surface,
whcre ic is lcft when the water evaporates. Pliny's rcfucncc ro the hasty collection
ofthe natrou ifrail fàlls, for fear it should be redissolved, is suggestive ofthe Brrnugi
deposit, rathcr thm that ofthe Wadi Nrtrun, since il1 the laner the rainfaÌl is insignfi-
cant md does not scrior:slyefi'ect the ùarron. while 3t 3amùgi rhc anourr of mtronis
less and the rainfall grcatcr, ard in the aununn. before the natron is gathered, thcrc
might be sufiìcienr rain to Éood the rrea that had dried durine the summer ind so

s Early nin at the Iake Múeotis ialt work, neú Mex linits considerabiy rhe rnoúr of
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Tr '  "rc i  nr tg!pr nruorr wrs rb(d Lrp,rnfcJ.ror .eremoni.5,r  . ,p". i ) r l r  fo- p ,rr fv_
i n g r l . r o u r h : t f o l , L l , r r g i r , c r s c t l " , r h c r r u n r r f ^ r u r e o f q t b , , a e t r / e . ! , d D o s r l , i !
thc bh,c "nd gr, I  f r i r ,  L , .d a pig, lenrs. wl ' ich h ry bc n,,dc c;rhc"r "  i th or wirho.rr
Jl .LJ,.  bur r  hrch -re rno,e er. iJy r"dc r fJk_ r i ,  pr I  cnr:  tor cootu,gl  i . rucdi. inF:6
for l,lcaching lilren , atrdin DuDmific,Ìtion.s Nat;u rvas stìlt bcnrs uicd at Atcxandi
lur g r-  Ina<ins .b l , -c J,  -e9.,

Dùing the I'toìcmàic period natron was a royal nonopoly;D in Arab tinìes ir
u':rs a considerrble source of rcvcruc to thc Goverurcnt 11 ari at thc preseut ,lay a
s,nrll royalry is paid oD all rhor is cxrràcred.

.As found in Egypt, mtron always contaim sodirm €hloridc (conrnon satt) ajìd
. o J . r n r r r l p : r r c : . r r r r p i r i - i c l . r h c * b c , n g r r c r n r i r . r c  v . , r y i n g r n d o f c n c o r r r d c r
,bl(  p,opon,.  , . :  ,  rhu' .  In fnunecrr ,  rrpL. of , ,"rron fro,n rh. w,di  N!run,rÀlv,cd
by_mc,l3 thc proportior of coninor salt varicd from z to z7 per ccDr and tlur of
sod;um $ phàtc lrorìr a rracc to 39 pcr ccnt, while in thce s:|Dplcs froD 11 Kal, tlìe
,  n,n, .o, ,  s" l ,  v ' r ,eJ f io, , ,  r . :  ro s7 pcr clr  a,rd rJ,c .o.  . rr . ,  ,utphrrc fror.r  r  r  -o ro ucr
,  n,r .  l ,  rh,  c *,np c5 uf rrrrror f r"rrr  t - ,  KrL r , iv.cd bv r  . , ru,  rJ c .onrnon vtr
r  rrcd trorrr  . :< ro ,a pcr ccrrr  . rrd r l .e .od,u n . . lphrr . f rolr  r . :  ,o . , r  pqr s"a1. .  1,1, o, ,
has been lound from as carly Às the Baddi pcriod.rs

N Ì T R !
4r  rhc  p - .an1 r i r r rc  ùc  word  j , , , rc  , , , cJ , , ,  poras : , ,m r t r ra rc  ( , , lpc r rc )  and on tv

p^r tu. i . , , , r  , , i , ra .c .  b.  r  th .  word:  dcrrvc"  ' ,or ,  îJ ,e -nc,cFr  tgyp.r*  , . , ,y . .  "L; .1,
, , , " . r r r  qhàr , .  nov cal ìcd n, r ror .  r  rarurat  ,od:  conr* inq f .5 .1, , " r1r .6, .6, , , , .
c , rbon.r t .  rnd .odi r rm L, icarborure.  t r  .or , .eq-cn,  c  of  rhn dcr i " " r io , r  r t  crc  he.  " lwrvr
bcen considerable confusior bcrwecn nitre and ìratron. and thcrc is a1,"..,f.,i;"

rJ- R. Hmis, rdîi.d.q/dplidl sr,dieJ, pp. r9o ti A. M_ Bhckna! t 8,4., v (rer8), pp. rr8_2Ò.9,4. M. Blackmm,J.E,4., v (r9r8), pp. rJ6r, r5e, 16Ì,3. A he prcscnr ;inc naì;oD nixcd
wjth tob.cco is chewed in !gy!r.

-- 
s B.itish Musum, l"rod,rtqt Cúde to the Egfpriai Caue.rio$, r93o, !. Ji cl rtso R. O.

st.tú, Wo tie.hdrlè Ndtto,. Naùon ftixcd ùirh an odorjfcrous guù_;nr, alDo$.crran y
ùccnsc, wis foqrd in rhc tonib ofTublhamnù.

a Thc rcnains of aDcidr gla$ fadories rill cxis in rhc Wadì NatruL
!.{crcrdins tó Pliny (xxxr: 46) thc Esyptìús usd n.rlon for cooknìs o.tis]ts, .nd at tlìe

prc$rr day iris ùscd to a small ext€Dt in cookùg vcgctabter.

,, 
fJ. H Brcsrcd, Erioil/ Srtith S"tgndl papyús,pp. 412,49r;8. Ebbell, pqlr6 ÈiLu, pa$im;

H. v. Deincs dd H. crrpów, Drcgaua|ú, pp.3tg, loe 72.1C- C. Edgtt, Zeno'i Papyi, nr, No. J9jo4. Sonnini menrioDs thc use ofnatroD for n\e sanc
púpos rù rris tinrc (C. S. Soúnn, Tturels ii Upt( dtd Zdo.r Esp, GsoT), trùr. H. H@tcr, Ì,

3 See pp.2z8l rW. G. t]rowle, Ttdoel' h Alrir4 Erypt dtd syrìd (rj99), p. rc.r0 E. Bl3e!^n, Hittaty a.f E!!?t utdù the pîokrtdit Drnastr lÍs27), p. t|B.-5 . Im+Pooh 
H i  r , / . fÈryù t  114Ì  .U tdd tp  {3Ò' roÒ, ' ,p  lo4-  ró r  dch 'Led JnJrysc l ,  5ec  pp .  4 r l  4 .

rr A. Lucrs, N.turdi Sod/ Dc?dùr ir I.(/pr G9r2), r,!. r5-ro.

. 
r4-G 

.l+s:nf.dr, 
'Dje umsesend von s.haghab u. El_Kàb (obet{syptet),, zeitÍhrú

da A6ctk.ltdJî.î. Etutkùt,le zt aer,, rqry Gro4), pp. J7,1-r3.15 G- Br@ton, MdJrd(ddlr, p. ll.
n J. R. Hrús, brì.alnphnal Srdtcr, p_ re]] ; R. o. stclcr, Wóhhíccheadc Ndtton, pp. 2s f.l

J. H. tircasted, Edrrr, s,'tl S!îgiul P4,rM, p.4r2.



bctwccn ùtre ard another natural product, sodium nitrate.r This confìrsion still
pcrsists and the rfron ofHcrodotus, arrd Dioscoiidcs, and its latin cquivalent, thc
aitraar ofPliny,! are often wrongly translatcd as nitre, instead ofmtron, and sodiúm
nitrate is frcquently reGred ro as saltpctrc. Tlùrs the 'saltpetrc' 

occulring in Sinai
and used locally for makìng gun powder ó ald blÀstiDg powder o is aÌDost cerrainly
sodìunì dÍatc and not potassium nitrate, the lattcr of rvhich occun, so far as is
knonn, oDty jù sDDll qtrantity in one localiry h Sinai,? wkrcas rhe forDler is much
norc connon, bcnrg fotud over hrge areas ir Upper Egypt, where it is cxploited
as a fertilizer for usc ou thc crops. though whether it was employed ancicntÌy is not
knorvn. No evidctcc car bc fourd that nitre (potasstun nitrerc) was eirher knowù or
used anciclltlt ili lgypt, end rvherc the rvord is employed in modern books in con-
nexion \vìth ancìent lgypt, it is likcly to be a mistra[slatìon, as, for instmcc, with
reference to mummiicatioD ùd glass ùaking.3

The Heì:rcw word wrongly translatcd 'nitrc' 
in the book of ?roverbs , iù úe

Bible certainìy does not rnem pota$iun Ditrate, upon rvhich vnrcgar has no action,
but sodium carborrate (natron), which is disolved by vinegar with cfervescence,
which fact w:s known to RoìJert tsoyÌc ìn ró8o.1o

S  a ! î  r 1

CoDDon s.lt Godnù cbloride) occlrs abund:nrly in Egypr. ,\t rhe prcscrlr time
ìt is procurcd conurcrcially nr large amount fron Lxkc MÀrcotis nì the nordl-vesr
of thc Dclta rrd flom srlurcs àt Port Said, but small quantìtics are also obunrcd
surreptitiously frorn local dcposits in vùious plàces. Pliny ll1ertiotrs u a l1kc nor
Memphis from rvhich salt, whìch he states was of a red colour, was cxtacted: he
says,t, too, that onc ofthc Ptolcmics found sait ncar ?elusium (Daurìcna) nd that it
occurred beneath the saud in the dcscrt bctwccn lg1.pt and Arabìa and also in the
rvestern desert and that on the coast ofEgypt thcrc rverc artificiaÌ salnrcs fbr the ex-
tnction ofsalt fiom sea watcr. Salt is klorvu in th. Oscs ofthe Westcru Deserr,ts
rnd Forbes stltes1a thrt at Sirva saÌt is found'ir the fonn ofrock-srlt in gypun, wirh
a salt contenr ofsome ro-:ool'.

Thc tlower of salt (lor salis) mentioncd by Plìny 1! and Dioscoiides 1' that occúred
in Egypt and w:s supposecl to fiod down the Nile, bú wrs also found on thc rface
ofthe watet ofcertain springs. has not been identified, butitwas ccrtainlynot patchcs

2ó8 ANCIINT TGY?TIAN MATEIIA1S AND INDUSTRIES

lR. w sloley i! reviewins a lrevious editio! of this book(J.E,a., xxs G9a8), p- r,5)
fùrher coDfuses naEon úd sódiúú niúrrc.

en:8ó-88.  3 v :  13Ò, r3r .  !xd:46.
'G. W. Mumr, So,J o/Irr,,d.l, !.78. I W. M. F. Petrie, R.r.d/./r.r iti Siu.i, p. 2j7_
? L w. Moon dd H. Sadck, Taj os. dút Ceol. of Northedt Sinoi,t, p. is.
I ci M. Wrgcniat O!d. Mcl. N.R., x (2) Ge2e), pp.93I t Chúrisdt w{kbldd, xxaú (v3o).

!p- 148 |

10 Robcrt Boylc, Ày.flrflh otd Note! abart the Pra,lrttión ol Chr,'i.al Piftipl.t (1680), p. 30.
11Cl J. R. Hfiis, reri.ólrdrri.dl sr!di.r, pp. r3e f.
13J.1ra[ and H. J. L. Bcrdncl,Bahóiaod\n, pp.1j,4r.48, 6J; H.J. L. Beadndl, Dd&/,ld OdJs,

p. rojiJ, Ball, K/urya Oara p. 84.
rt R-J. Forbo, S dicJ t,ln.i.út Tc.luològf, n, p. 167.
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Chapter XII

MUMMIFICATION'

The e*l,esr mcùod of dLposrl oÉ the d"Àd in Ésypr was brrr al nr rbc eround.
ul ich gocs hck ro ùe neol,rrr ic pclod. nei thcr bodi. . .  ,o,  er. ì ," , .  i fe"cr rh;"  *c,e
gtu(s,.Èo,n r l ,e sr i l l  o lder paìcolnh,c pcr iod ha, irg yct bccn lound.

ln , hor clim.ìre ltlc rhlr;t Eg] pL, iir gruvc b a shallou one ir poro,,s ,and, siLu_
ated wel l  abovc .he n,sinum .ubsoi l  s,rcr lcret,  rhe 5ànd bccone. inr, ,^cty hor in
rhe surr.  ud rhc body moi, ture r lowly cvrporrt . r  ad e.capc, tnro.eh rtr .md.. ìnd
eveunrr l ly rhe body i  lcf i  dry.  pracr ical ly i . , i r" .  , ,a i"  , , . t ,  , . ""dl t ion r}d ,r  wit l
lar r lmoJ rde6n,,cly i f lcpr dn. S.mplc brrr iat .  th+cfore. in a sh:JJow qrrvc rn rhc
r le,crt  ú rrcrcel lmr rer lodofprcscrv:rrg r trc bod\. , t ,ough.f !n.  gr,v; is roú n."r
th^ \ùrrce. or ror prorected n sornc rn,nner,  - . ,  for ustrrcc. br (on"",  hc bod\ mrv
bc dug uD bv wi ld ùirr l r .  rrch as bycnrs od;ackrJs.g

Drrrng rhc neol i thr and prcdyrrt ic penod,.  rhe ì ,or ly w,,  b,r icd i , ,  À,h-.ow
grM. s'ru.ìred d rhe edg" o-frhc dc,enjrNr bet orrd tle crtti,.rron. gener" y r rupped
in an rn,mal sLLr or ioosc folds oft iner.  bur b1 +" c,  v ar, . ,q, iper ioa iU" ei , ,"s
oF,he ku,s',.1d $ cJrhier cLses hd becomc deeo*. -c,e li".d *,;h *._d,i"à -,,,r
brick,. or rvith q ood. and oÉren "cre cor crcd w:r'h . ruper,rrucLrrc: ,nd the orer ious
loo,c co'*ug on rhc body lud givcn p'rcc ro cJosc-trrr ing t inen qrapp;gl .  wnicl
ú rorre Inrdles e(nruatty bec.ìnrc "'abomrcd inro thc scp,fite w rrpp,ng of e.rch
lilnb, with ftÌrther wrÀppings for thc whole b"dy, €xa,,,pi* of whi;É "."" 1".*"
ftom thc First,3 Second a and Third 5 Dlnasties rc,pectiveiy, Ufore mùmnificetion

. Concurrendy widr the coveriug of the body with a greater numbcr aad more
clabonte wappirgs and wirh its turial ; a larger.nd"deeper grave, what were
thought ro be additional ntan of ptotection were introduceà, wiich ilcluded the
enclosing of the body at fnt ia a wóoden co6r, and later also in a rvooden or stone
sercophagus, until rhe culmnration was rcached, which is represcnted. in the casc of
kings, ,n the to,nb ofTurrnLìrmLrn (mrrrrrni fcar ior.  s irrecrr tar"rs oft jnen rrep_

.'. 
I Cf in sfl'ùrl. T. J. PíúFlq, HDloty oÍ | gtptiar v,|ùr.,tc. Elt,or smiu ùd w. R.

D^ \ \an . l  gyp t i Ìn  Mùùat :? ,1R.  Engdb, .h  "nd  D.  E .  Der r ) , ,4 r ,  Sc . / . . xu( r94 : , .pp , Ì l_or .
2 Cf. L. Lúrs, ùese/úti,e Mat{iots, pp. t7-59.3 \v. M. F. Pqne, Ro]dl In róJ. r. p. 16.

. { T L Q u b e u . S , r , 7 d . d . , a t r - ' o t a , p p . r r . , q . ) 8 . j 2 . p t . x q . t l : c . L l I o , S - n L . r r r o , , o /
r[e arrnù 4r Dùdce, r 9 r 2, pp. 612..13., Jùm. ùfdtdtlzr Eswtìat ahd otuntdl sú., r l\913i,
pp.77-78i J.E.A-, | (1erù, p. rezi c. Elliót Smith and W. R. Dawson, €srrd M,,r,i6, pp.
23 74; A. Lucl\,J.E1., xw (1912), p. rl9.

; C. M-Firh,J.E. Quibell .ndJ.-p. Lauc!, s,ot p),ra,,i./, r, pp. roeriD. n. Dcúy,,4rl. Sed.,
xxxv (r9l rl, pp_ 23 :r o r xlr Ge42), p!. 2.rÌ, 24j. ct also J. cùring, Baridl Crrro,sj pp_ 2e to.
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pirgs. three cofi'Lns. a stonc sarcophagus and four shrincs) by rvÌrose reigù nnn;festly
it had becomc convcrtionel. But, ìong bclorc this tinrc, on accomt ofthc dccpcnnrg
ard claboration of thc gravc, and s-ith eacìr :rddition to the rvrapptugs, collìns and
odrc frncicd mcans ofprorccdoD, thc dcsiccatio,i ofdre body nLrst hrve been morc
prolongcd, rnd its prescrvation thcrcforc lcss pcrfcct, and. s;ncc drc rcligiors bclicf
rcgardng a futrc lilc uor denranded that tLe body should kt lor all tinc, r prc
scrvativc nicthod of treatment befbte buial bccanic ucccsary, and thcrclorc rvas
cmphycd, thÀ proccs bc;ng vhrt is knorvn as cnibaLurg or nunuifìcatlon.

'Ihe 
word embahr is úerivcd lrou thc Latu n, laÀa,,rr, nrelrning to prcservc ;D

brlsrm. or brlu, rvhich ir acrually was. The i"ord mu,rrny probrbly *me fron r
Pùsìm word rrrarr;r, signiÍìDg binmor, aÌ1<l it rvs appìicd ar a late datc to thc
cmbrlncd bodìcs ofthc dcad iD lgypt, o$,iig to tlrc mìsulcn idcr that bccausc thc
bodv so prcscrr-cd rvrs black ao.t looked as drough it ln,l becn sorkcd ir bìtlùncn,
drcrcforc, thc prcscrvatirc ascnt cnploye,l oust ahvrys hrvc bccn bìnrmcr, rvhich,
howevcr, rvas not so, though ir onc rurmy ofdrc ?cniru pcriod binucn has bccn
found.tln nany other munnies ofdris pcriod rvhich I hrve examhcd thcrc hos n,,t
bccn anv ev;dcncc of bitmrcn.

Snrcc drc ancicnt Eg,vptians bclicvcd th.t thc sp;fit. r',,lich hrd left dre body rt
dcath, rvould rcnn and bc rc-ulitcd to the body. it rvrs ofthc utnost irnponancc,
not only that thc Lo.ly drould I'c prcservecl, but Jso thrt ìr should L'c kcpt n as lifc-
llkc a conditionas possibìc. andthcsc. thcr:cfore, rverc thc mail objcc* of ntnuifLca-
rion, thc nicam adoptcd lor carrvtug thcm out, and dt xcccss attaincd, varyìng rt

At rvhat datc nnnnnifìcatìou rves hrst irrrtised is unkrLown, but the fìnt dein;tc
cvjdcncc of mv rttcnpt is lron thc bcgnrn g of dre Foudr Dynasty,! Éom
vìrich pcrn tLerc ìs thc canopìc box of Qucct Hctcphcrcs (nothcr of Khufu
(Chcops), drc buildcrofthc grcatcr pyramid et Giza), which cortanr packets srapped
nlilcn ofs'hat arc rlmost ccrtainly thc visccra, nnncrscd nr s'lnt I lrave analysed and
found to bc a dihnc (rppro*nrrtcly thrcc pcr ccnt) sohrtion ofnxtron, containn,g rlrc
urral rrpuritics ofsodiula cÌrlonclc ard sodnul s\,hotc." Th;s sccms to bc proofthrc
rhc tody also lad bccr prcscrvcd, aÌthougìr thc sarcoplugts, nhich should havc
ccrrtaincd it, sos enpty, r1t nnmny Diost prob,rbly havng bccn takor out autl
dcstroycd by tomb robbcn scarchnrg for thc jervcllcrv with rvhich thc aucen hrd
bc<n brtìcr1. Tlcrc was u Eg)-ptian nunìDry il úc Museuu ofthe lìoyxl Collcge
otsurgcons, Lonrlon, ofFifth Dlnasty i1etc, rvhich was dcstroycd durnrg an rir ran'l
in r94r,a ard mrnmies ofsimihr drtc u'crc found l,yjuùkct rnd RcnDcr rt Giza.5 Thc

14. ZÀki and z. lskrndcr, !rr. .sdr., úr Gr4r), fp. :23 io.
: Cf. D. Dc, r,v, -.1,,. 5ùr., xx(rra2), ft. r.lr óìG. llliÒr Snith rùd.w Il ì)aùor, /]!Prn,,

3 G. A. Rcnn.r, adJl,, t,ll., xxM (re23), pr. 3o--dr.
'!0. M. F. !.tric.,\1.1!,i, pp.17 13,Frrúd FtntittiLPP. 16 r7i C Elliot Smith, Cato 5.

-/ù/Ìr., n (r90s), pf. ite,42,r: N'drr., rixvnr (r903), p. 3a2iJ.r.,4., r (r9r1), rp. rtr 3; Hn','l d/
lttrù,tìJtútì.n ,t Llttt, pp. 6-7; C. EUid Snith Md W. iì. Darv$n, lìllridt rv!,,rnr, tl

5 H. JLùrkd, ci:n, vr, p. :26i nL p. :r4; (ì. A. ìl.nÌc., B.ror t,ll., xr (I9Ìr), P 53, Flg g;

G. Ellot S.rjdr trDd W. ll. l)trttror, !i),tri.ri Mu,,,iò. p. 76: D. E. l)crr.v, ,trr. S. , xxx!

{ r9 r j ) , I f  r9  : ro ì  x r r  ( r9 , r :1 ,  p f .  2 ,1 I  2 .
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rcmains ofother munmies ofthe Fifth aad Sixth Dvnastics have also been discovered,r

and fron this timc onwards murtnilìcation co[tinucd to be practised until the earty

Chrirran perrod. rhoueh for lons r frer i r .  i r rrroducnon rr  was rc ' tncrcd ro kng' .  thc

rovr l  f"m' lv,  roblc. ,  pi ie 's,  hrqh of ic iàl '  and t tc wc, l thy d^'cs md ir  *^ not unt i l

- ia,  t ," .  ' t ' "  --ni-16*t i . r  bec-."  gcr,err l  and th.rr  r ln poorer cl^ c '  J 'o wcrc

The onìy practical methods by mea:rs of which human bodics can be prcscned

indeinitely are:
r. Bv cold storase, which was unknown ancient\ in Egypr.
z Rv the rnodcm method ofinicctine into tLe blood vescls some fluid havhg

g"."icidal a"dLtiseptic p."p.rdes, *f i.h difi'uses slowly into the tissLres and so pre-

scnes them. This also wa irnhnown aDciently.

3. By drying the bocly thoroughly and afterwtds keepnrg it dry, which is what the

ancicnt Egyptians did, desiccatíor behg tlìc cssentiÀl Preliminùy treatmcnt to

Surce "borr 75 per cen. ofLhc hun'o body by uerghr cor ' ì ' r '  ofw:tcr.  to drv.: t

rhoroueHv i"  not "n ersv n-rtcr,  but rhcrc rre t-o urettod'  by wh'ch rhi '  m"y bc

a"'.. à" b" h*t. eitl'eithe narue.l hcat ofthe sun or the arti6cial heat ofa fìre' end

rhe orrr+ by thc use o'r dr ying (d.hi ù.ting) ,gcnr' whic! I ill "b'rmt aud 'brcrb

rhc war"r.  Dnire.u,h " br l<y obiccr. ,nd onc conir i rr i i rg 'o nrrch wrrcr a '  lhe

hun ,n body. by crposure to rhc sur,  wouJd bc: very Jot prcres cvcn rr  Upper

Fsypr.  dd,t '  l lo*cr :n Iow.r tgyPl.  whe'e rherc Àrc Inrny sur les< dry'  dd evcn

--" "er d,v ' .  r 'd ro h.vc b uied rhe boùes .rnd ro h,.e dug t-hcm uP arrcr sevcrÀl

""" ' ,  "h*, i " '  'vere.horouehlv dr icd, in ordcr ro put rhcr" i r to coFn' rnd tomb"

wou'd hrr bcm very crp- ine -d "ould ' ,*"  ' .q" i . .a ""h "  d.oJed orgrnizr-

tion to ersure correct iilentifLcation and to prcvcnt confusion that it would havc been

imoracticable on a laree scale, and therc is noc the slightcst evidencc that any natural

-Jth"a of aryi"g -"*uer employed delibcrrtely, and the altermtive, thetefore' was

an minci:l nctÈod, which, as alieady stated, might theoreticaliy have bcen either

bv means of the heat fìom a fixe or bY clenical dcsicc.tion.
k ìs sonctiùes suggcsted that thc bodies ofthc dead wac dried bv *tificial hot

Thus RoLrvcr savs " -Ii e* &rtain qrc bs ,:nrbaunem . . . les plagoicnt dans des étuus,'

and Dawson thinks 3 that it is 'probable that 6re-heat ws uscd, through the medipm

of ,om. aoorrrru, of  qhnh *c at pre'enr h rr  c no jnforn' ,Lion Hc al 'o - l '  a con-

,idcablc herr n'ur ha'e bee,' rcqrired to rcmovc t\c rnoi'rure absorbed durmg thcir

lone immetsion iD srlt water. 
'Wi 

do not klow, howevcr, whcther this was done bv

th"ieat of th" .un, or by frre; probably both methods wetc cmploved 'Durnrg
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1c. Ellioì snith rnd W. R- Dlwsor, Exi,pria, Mr,r,,tr, Pp 77 7atD f' DÚtv, Aú Setu
xxxv G93 t, !p. 29 ro r xú (rs42). PP. 2at-ó: xLw (re47) P. ro7: A B.trawi, "ln' s'r'-' xlw

' - 
; í. ó. i"ry"., 'N-i"" 'ú lcs embaúncn€ns des aú .i'ús Éstpticrs' , DeYiPtiÒú de t'É3wte,

Anîiarìr{s, Ml";ones, | (rsos), pp. 2o9, zr2 Rouycr svs thÀt d,/,, was obtaincd lron seveÈl
bkci nl Esypt, whcrc it óccùred ab@dardy as .d/'órdrd /s sdc-

I w. R. Dawion,J-E.,4., xm Ge27), !.4J.
! w. R. DawsoD. Contributions to thc History ofMúnm'îc tior' P@t- Rordl 30' oJ Meditine'
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thc MoDd c\cavatio,is jn thc nccropoh ofThcbcs r chamber rvc foun.l u thc toni:
ofr ccrtin Ilarixv, 'wlrcre 

a vast lumbcr ofdricd nùùDies ù'ere lilcd up aluosr to
thc ccilng',l àDd Yeivnì. \!ho rvas associatcd wìth thc work, statcs l ùrt 

'thc

nuurics, tojudgc from drcir appc;rancc, sccm to 1rrvc bccn dricd over a slow nrc,
which rvorìd cxpìanr thc uoky appemrce ofrll tìrc chambcn u<l prsrgcs :rbovc'.
What drire rvas abour thc niunuics to suggest firedrvilg is not ucntioncd. Thc
ucrc hct of so lrany nummics bcing togcthcr iú onc romb secnú to bc strong
cr,ìdcrcc agrinst d,is havnrg bccn drc pÌacc vherc drcy h:d been prcparcd, lor ir is
dìllicult to bclicvc dut r l ge nunber ofpcoplc should hxvc lBDdcd thc bodics of
tltir rcÌatìvcs to drc cmLalrcn and. nr thc abscncc ofany gcncrJ crtaclysm, should
rcvcr havc rcchincd d,cm.

The piìir* togcthcr ofnulrbcrs ofDnnùnies one tomb hrs ofrcr bccr reponed,
arrd llouyer seys s 'on 

trouuc ds illiú\ da ol:rit! r:rrtassrl /cs rnr lr lc dùtrc!'t
Pcttigre\v statcs 3 thxt Captain Light 

'fourd 
drous$ds of dcrd bodies phccd ir

horlzont:11hycs sidc by side'; Rh:nd statcs a that 
'bodics 

ofrhe hunblcr clxscs wre,
.r Thcbcs, .l.posìtcd in lrge catrconbs . . . aud p cd togcthcr to tLc nùnbcr, ir is
sr , ofhurdrcds'; IlclzoDi strtcs 6 thrt orc placc'was chokcrl with munnics'and
agaDf 

'Thus 
I procccdcd from onc cavc to anothcr aìl full of numrics piled up nr

uious rva.vs', and wìlkinson cxplanx 6 dur 'munmies 
of drc lo*'cr ordcrs rverc

t'uricd togcthcr in a comnor rcpository'.
'rhat thc toub dcscribed by Yciviu rvas yrokc-bhckcncd n rro proof tlut thc

mokc rvrs dút from r fìtc used to dry humau bodics, rnd drere ìs ample evidcncc
dnt rch bhckcnìlg of rornbs, whlch is not unconinon, r gcucrally due to ooc of
scvcral causcs, namcÌy, to thc tomb Laving becn occupicd rs r drvclling; ro the Lrse
of moky toLchcs by robbcrs or siglrrsccs. or to other reasons. Thùs, orl ouc occasion,
in comparotiveÌy recent times, rvhcu ccrtair tonbs in the Thcban nccropolis were
occ,,pled b1' brnds ofrot bcrs, ùc autholitics kìl1cd thc tobbcrs by lillnrg thc mouths
of d,c tonbs rvith dty brushrvood, ivhich rvas thcr sct oD lre.? Jonrlrrd nr rEog
rlcntiors :rl accidertaÌ fìre ìn a tomb, the rvalls of rvhich rvcre drereby blackcncd.3
Drvìcs rggcsts " rhar souctirnes tombs (ere purified by fìrc. Not o y iD drìs úsc,
but rlso ur rll odrcn, thcrc is r complctc abscncc of cvidcncc lor drc drvnrg ofhurnat
bodics in aDcicnt Egypt by artilìcìel hcrt. Srch a method woultl havc bcù very
erpensive or accc,unt ofthe gre.t scarciq. offùel in dre coLrnty, bcsidcs rvhicir rt w:rs
not nccesaty, siuce perfèct dcsiccatiou uray llc oLta;rcd by n,cms of a dchydrating
rgcrt. Tìrc dryhg oftìrc body is not ncntioned cithcr by i.Icrodotu or by Diodoùs
ir thcu accourts ofthc mcrhocls enploycd for enbalninrg.

I S. Yeivn,, .r-n,.4,oci ,4,dh. xm (r9:6), p. t5.
'� P. C. R.ùyc., Noricc sur lcs Òùbùnoncns ds .icns ÉgyFtimr', D.ririù /. l Éj),?ie,

ArtiltitX, Mútun \, r G3a9), p.214.
I T.J. rredigreN, En/ory oj.Eryptiók M,,r"it\, F ta.
I A. H. r{l, jnd, t h.l,6, its T.îtbs.r.1 th.n Tt drJ G3ótr), p. rr2.
i (ì, rrdrDl, OlrdiorJ drd.Rt..nt ])i:.awn\ h E{n! n"d Àr"tid (rs:o), p. r57,
c J. G. lt illnrn , ?1r ,t,.i.rr I.(],t./d,r, r 37s, m, !. 4l s.
'J. Brurcc, îrdr.lr h Dn..r.',r. sdrr. 4 rr. N'i., tr, 2ùd cd., r8oJ, f. ll.
3 E.Jonrr.d, 'Dscd!tion dcs hypogéc dc h vijie dc Tnòb.s' ,D84Qtiu ú l t':"yt)î., fsa9,f, p. 31,.
1 N. d0 Cr. Dnvics, rv.,t/i.rr.ro$nb, pp. t8-2o, 21,27,28.



Thcre me three comnon and cheap dehydrathg agents, namcly, quick limc,
common salt ard natron, which will now be cousidered.

l r M !

The use of line in mummification was suggcstcd by Gnnville,t rvho rlought it
had bcel employed to remove tLe epiderDis, which Pettigrew supposedt rvs donc
nr order that the palm whc mcntioncd by Hcrodotus lltrd Diodorus (which, how-
ever, according to thcsc witcrs wc only used for washing the viscera:nd not for the
outside oftlt 6ody) might act rnore readily upon rhe deeper layers ofthc skin, but the
only cvidcnrc adduccd nr support ofthe use oflime is that in a certain munuy, liom
which tlc epìdermis was mÀsing, cranville found'traccs of limc'. Sincc, howcver,
calcium carbonate (carbonate oflnne) ia snall proportion is a commou impurity oÉ
Igyptian natron, th;s mìght well have been thc sourcc of thc 'lnne' fould.

Haas, hrving found a smrll proporrion of calci':n carbotate (8.6 per cent if
calculated from thc timc shown in dre analysis) in a TweÌfth Dlarasty mummy, con-
cluded that 'it would seem reasonable to suppose that the lime, which ìs at present
combnrcd in tlc form ofcarbonate, nust have been orighally added ir thc form of
quickliDe . . .' ! Dr. Margaret Murray, sumùaízhg Haass chcmical rcsults, acccpts
this use of 1tue.3 Since, however, th. rock-cut tonb ir whidr the uummy nr quer
tion was buried was oflimestone and was sinratcd in a limcstone dìstrict. and. since
almost certainly thc coÉ'ns (thcrc were two, onc inside the other) were 6rst opened
where they wcre found, contamilarion with limestone dust, either at thc time of
butial orwhcl thc colins were opened, is notimposible, though ic seems much rnore
probable that such contamtuation took place during mummiication hcforc thc body
rvas rvrapped up, or still morc likely that thc ca.lcium carbolatc nay hrvc bceu
prcsert in the natron used. Morcover, uroúcr numrny fron the sane tomb shorvecl
olly r.6 pcr cent of calcium carborutc, which, unìes dre reasonable explanatiot
otrered tlut one body, or oncÌot ofnatron, but not the other, was contaminated widr
Jimestone dust (úc bodies were budecl at an interval of several year$ be accepted,
múst mcu that two diFerent methods of mummification. one with lnnc, and tLc
orhcr without lhe, *-ere employed, which is most improbrble.a

Dr. F. Woodjones seens to considcr thc usc oflime posiblc, snrcc hc says 6 'The

cpidermis, that was reoovcd, cithcr inteDtionally by the action of linre . . . or

There is not, however, the slightest evìdence or probabiliry tlar limc was evcr
used il muuliîcation, Erd, so far as is at present known,lime was not cmploycd for
any purpose whatever in a.ncient lgypt mril thc Ptolenaìc period.6

S,rLr7
SaIt was ùsed in ancient Eglpt fron a very early pcriod for prcscring ísh, and,

snrcc it is very abundant, a:rd vcry cfcctivc as a drying rgent, n sccm, ftom thcoreticaì
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1T. J. Pcttisrew. tliídry d/Efftrtid" Mihrúts, p. ó2.
! M. -4. Múr.y, Tortb oJ Teo Btothús. p. 46i P. Had, Ctdnt.,i Nt,,r, c Ggot), p. 216.
3 M. A. Mtrr,y, ?o,, ol U,uo Eraîhet, p. s1. I A. Lucas, Crd,t.ii Àr4,J, cr (r ero), p. 2ó6.
' C. Eliot smith aùd F. Wood Joncs, ,4r./'. S!//./ oJNtbid, 1907 1903, a, p. 2oo.

?  Ct  A .  Lucrs ,J .E ,a- ,  xvú  (1  2 ) ,pp .1274,136.
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considcratiors. a lile\ mterial to have becn uscd in mumr ficarion, bur thcrc is no

cvidcncc drar it cvcr was so employed (exccpt nratlvertentÌy as an impurity in nÀtron)

until *r1y Clristian times, md thcn not to thc bcst àdvantrge, but onìy iu com-
paratively srull auount often placcd, rot ìn contrct rvith the body, but outside the

ilothcs or rvrappirgs, or berwecr thcù differert layers, *'hcrc any drynig effcct ntmt

have bccn neglìgiblc, and its usc niay have been ritmlistic, or cotventionaÌ, rather
dran prrcticd. Horvcvcr, nr spite ofco:rs;dcrablc cvidcucc to tle contrary, it is still

frcqucrtly stated úar salt was employed for cmbalming. Th,:s Schmidt statcs 1 vcry

cmphoticall-v that salt was ,:sed and rot uatron; Illiot Smith says' 'Thcrc can, horv-

"""i ì:e nn .1o"1't that the body rnd visccn rvere prinrrr;ly rcatcd . . . by being

inmcrsed . . . nr a ì:ath ofchloridc of sotlnrm'; Èlliot Snith and warrcl Darvson

sar 3 'it cÀn bc confìdendy statcd that rt nost periods conmon salr (mixed w;d1

certxiD DatÌrrÀl impffitics) *'as thc csential pteserv:tìve naterial cmployed by the

fgyptiar lor embalmhg' atd Dsvsoo statcs { dret'In gcncral tcrms it may be srid

ùat for thc inncrsìol bath comnon salt (rnixcd wrth v.doùs inPulitict and nol

natron *as uscd.'5 What the variotn latural ìmpurities wìth rvhich the srlt rvas

nixcd consistcd ofis not statcd, but if onc of thcm w3s latroD, tlrcn to c.Ìl the

matcrìal coumou saÌt is incorrcct and mislerding.
lgtptìrD nÀtron al*'a,vs cortains srlt and oftcn in considerabìc propottion, onc

specincn from El Kab am\sed by me contanring rs Dùch as J7 Per cent, btrt this is

exccptìonal and drn panìculrr specincn hed no corucxion t'ith cmbalnhg and is not

rcprcscrlt.tivc of thc I'ulk of the natron from El Kab, :rodrct spccnncn of rvhich

cotrirud only ru po ccnt ofsalt, md much les is it tepresentetivc ofthat fiom the

wadi Natruu, vhere dre highcst proportion of cornmou salt il fourteerr samples

oalyscd by uc was 27 pcr ccDt 0 and the lo*cst z pcr ccDt. To cotterìd úàt thc

niaterirl cmploycd in ourulifrcation, although nomn ly natror. rvas actuelly

cornnon srlt rvould bc fallacious, and ìf thc mcrc prcsctce of impuritics, such as

conmon salt ud sodnur sulphntc, in Egyptian natron makcs it rcasonablc to dcny

to it tlic n:rmc ofnatron, tlen thcrc is no natron in Xgypt, and it bccomcs absurd to

spcak ofretron, or of the \Vadi Natrun, or odrer narol dcposits.

The facts respecting salt aud mlrrmies. so far as thcy lnvc bect placed on rccord,

and so far as thev crn bc trrced, ote a follorx: In a Twclfth Dyn:sty numrny Flaas

lomd r.8e pcr cclt ofcblorine ? reprcsc,rúg 4.8 pcr cent ofconnon sa1t, whercas

nr a scconcl mumry fron the samc torb, and of learly dre same datc, rhere wxs

only o.:z per ccnt ofchlornrc, whicli rcprcsents o.6 pcr ccnt ofsalt. Thc difference nr

salt contcnt of thcse nvo nulmics may reasonably bc rccountcd for by asumìng

|w. A. SLlnìidt, 'chcnis.hc ú. biolognclc Untersuch!ùeen v. isyltisdteD Múrietrinúcriil.
et.', ztìt:.ìù.J: dllrdr. Phl:idl, vrGeo?). rr' 169 12

, c. Eiliot Snirh, rv.t,. n!/. En., v G9oó), F. 18.
r c. E|jor SDrùL od \v. R. Drvsoú, Ell,trid, ,1t!,"rtrr, !. rú8.
4 w. tì. Dò{sÒn,J.-E.,4., r Ge27), p. 4e.
5 Dawioú, hoùcvc!, admits ùe ùse of cnrdc !rt.oú .s r dehydrtn* asctrt at a ìatcr sugc

U.!-,1 , xn G917), f. 4e).
6 Ntron trousllt lÒ.îlty, vhic! ptub]lrly sns froD drc Wadi Natrun, dlotrch úis is not

cùtxù, conhntd 29 per cert ofÉlt
? M.,{. Mumy, îdùir dîuòBtothc\, r. 47.
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eiúer ùc use ofa ditrerent quality ofnatron in the two crses (thcrc is a deinite evi-
dence of the rs ofnatron in one case), one lor containing raore salt than the other
(there was ar intcrvai ofsevenl ycars between the two burials), or by thc use in one
ln'ence ofr  rnorc salry warer for u+Lirg rhe body rJun ,n rhc orher.

A few tiny crystals ofsak were fourd on the skin on thc top of rhe shouldcrs of
r ìrc ,r , , ,nmy ofTuran[ iamúr ( .Eighrec,rrb Dynxty).  and a v"ry.rrJI  .ggrcgarc of
tiny "aìr cryru s wrs .LIso round j;,ide rhc gotd cofrn ar tl" É*a ena.iih". tont
amount of salt was so small that it cannor havc bccn derived fron the use ofsalt. and
it is eveD udilely that it camc from thc use of natron containinq salt, od it seems
mu.h more proLrablc d,r t  i t  or igrna,cd nrf icrater6c,1f.rwr.h;grh.bodybcfore
it rvas wrappèd up. Although the water ftom L\c Nilc at Elephantnre was estcemed
the most efiìcacious for this purpose, it is ìnprobabJe that it wa always uscd, and, if
not, then tlìe altemrtivc would have been watcr from thc rivc locallv. &om a sacred
pool. ,  or f rom rhe sac,ed hlc o.a telrph. or wel l  watcr.  rhc L* 'rhree ot wtrJr
might havc conrrined a corsiderable proponion ofsalt.

Elliot Smith states s that rhc mummy of Meuepteh (Nilereeùth Dlnasty) wes'thickly encrustcd with sah'. This munnn which is ir rhe CÀiro Mus;un, r have
cxamined specially with the follownrg resul*: Thc sLin, which is mosdy ofa light
browÌ colour, is very patchy and mottlcd, thc patches comisting ofa number ofaràs,
somc ofconsiderablc size, that are white, aud the motdine takine the form ofnumer-
ous smaJl rured spot, .  prrrrcal ly rhe sarnc tolorr  as t fe ik ir .  càvainq r le chc.r  ard
Àbdomo, .úd occrrr:ng al,o on t\e forehc"rt. ard luving thc "ppì".*.. "r *
cruption. Neithcr the whire patchcs nor ihe motÈlirg is salt. Salr, howcver, is prescnt,
but nr very smaÌl emount, mosr ofir bcing invisible to tle naked eye, though thete
arc a fcw very small arcas where rherc are edorescences of tìny salt c4,stals, so minute
thrt_drey call onlyjust be seen withour a lcns. The rotat aùount ofsalt prcsent is so
small thrt it might hrve bccn derìved from thc use ofnatron containins salt, ot from
tl-c u,e of-Iry w,rer lor wshirg. od proLably wrs so derivcd.a

With respect to a Seventecnrh Dynasry lìulrDy, Ellìot Smith wites 5 'I sub-
mitted a piece ofskin to ?rofesor w. A. Schmidt . . . but he was ulable to find mv
erce*ivc quanri ty ots-L in r .  in fact no grc-rer r lurntrry ofsodium ctr lorrdc t t , :n th.
normal cissues of the body conrain.'Thc skin was'soft, moist, flexìble'.

There was a small proportion of salt in thc rcsin from thc nLmy of Ncstions
(Twenty-frrst Dynxty) exùnhed by me,6 which, again, might have been dcrived
from the water used in wahing.

SaÌt wa also fomd by me il a Coptic mumny (6fth century e.o.) Éorn Nagr el
Deir;d on bodies of cdly Christiin datc from near Aswan, the wrrppings of whùh
were'hcarl' and sricky with selt','a numbcr ofspecimens ofwhich I anaÌyscd,a and

I D. E. Dery, nr H. Cuter, î!knlr-lrr", tr, !. rr2 (Àplmdix t.: A. M. Ahckman, P.S.ts.,4., xrGer3), pp. ór-ó4.
r G. Elliot Snùh, Ro)dlMrhúi.s, p. 67, Ari. Setu., \úG9o7), !. rrr.
a A- Luas,J.E..l., xvn Ge3:). !. r28.
'G. Iuiot súith, Ro/dl Mr"tn'i.t, pp. r,9_
3 A. L!.as, Preetudtiue Mnîetidls, pp.19,2a.
? G. A. ReÀner,,4dl,. S!/.1, oJ Nrbia, 4a7 1908, t, p. tóó.
I c. Errior Snith înd L wÒodJones,,4'l. sd!1, d N,bia, t9o7 19os,ú,p. .,7r.

of

Ru

crl
i f r

Th
of,
lyr,

ski:

ald

bur

lvi,

by

bal

Dai

wh



MUMMÌF ICdT ION

*fim*5*****
**tt',;**r'.."l++-#:'l*rffi
$',:; i,,#ùffi *,t *::i*rfi fi**rîrlii

rr3*t*xti*i+**fr:*;1-*#,,r*ffi
gi,:$i{xiT***Ttfi ##*t+?***i,riiri,;ii
Ht#T"-'r"'$#';}j#'l;lr"?:":Tî.j;fti{S,i$dr"}_

fifltr'pifltffi n;ft ;#*i*,x****
' W  a  < . 1 - . , .  . ^ ,

.,.,"i ;r: ):;j;;,:',c"IÌ.ff ;;,:'fl::;ii ;:i:uhuga 
v ;gypr,i+m Mmur_

, il"i .i"tT::.':r'r,l r,''- ; 'l;,' P; ;;l*

iii,*il'.'ll ìTfyiii'"'ii;;,:::::;:i::;I:':;:;r,rr " 00,,,--
Lrro  rv rBtunr .  No.J  ú1874.'L }o  \4 ,ku , , , .  No.J . l /8ó7.  c  Da- .sv . , ra , , .  s . , . . .  x ,  ( r r ro , .  p .4o .



278 A N  C I ! N f  ! C Y P T I A \  \ 4 A T E R I A ! 5  A T \ D , A D L ) 1 R l I :

Salt, apart fron that contained as an impuriry in Darron, has never been discovered
anong refuse cmbalnhg matedal (of which Dany dcposits bave been found), nor,
if the anlh sign is excepted, in any murner suggestive oÉits use in embalming; the
only instances where salt has bcen lbund fiom ancielt lgJat arc cnumer:ted ehe-

NArr o Ns
Solid natron ha teen found in comcxion with ancienr EsvDr as follows:
r.  In va.,  and Ji1 

,n tombs. Lxmples: ( ,1 :n the ro.ì6 of yuy- and T,ryu
(Eighteenth DyDasty).a This wx refr:se eml ning naterial, since it was'wrapped
up in bits ofcloth' contained ia fifty+wo lugc jan, and in one instance at least it was
a mixture of natron and sawdusl (ú) in ten largc jÀn in the tomb of Mdherperi
(Eighteenth Dynasty),a which also was refuse ernbalmhg material, as it was mixed
wirb rc,u md swd,,sr:  O in rhc romb of Tur,nl lamrn (Eighrccrth Dln. l rry)."
Lr this toub a vasc containing natron ws in thc same 'kiosk' a mother vese contaia-
ing resin, and this probably had a direct comexion with embalmnrg. Another speci-
men of natron was mixed with an arom*ic gtun-resin, almosc certainly inccnsc, whìlc
two other specimens we.c in a special form of Àlabaster stand placed in front ofthe
caaopy coveriag the canopíc box; (z/) jn an lighrcenth Dynasry tomb at Thcbcs;o
k) in dìc Ranesseun (Nineteenth Dynasty) togcthù with woven fabric;, 0) ia i
Tweùiy-6rst Dynasty tomb ar Saqqaa.

2. In packagcs h rombs. Describing thc tomb ofMeryetrmùn rr Thebe' (xigh-
teenth D)'rrrlsty) \vniock says 3 'Natron . . . seems to have been placcd in dre tomb
as well. Srnall lurnps ofn, dumped out of thcir proper receptacles, had becl swcpr up
into basket B.' Wanrwrìght found natron iì a Twcnty-fifrh Dlnasty romb ar IGfr

3. BuÌied in pits with refuse embalmiag material. At lcast ten lots, sorne of rvhich
were analyred by me, were found by winlock at Deir el Behari, raDgirg in date fronr
the Eleverlth to Èhe Thntieth Dynasty.lo Four lots of sinilar naterìal wete found by
lansing, also at Deir el Rahari, three of which were not dated, thc founh probably
bcing of rhe Saite penod. ' l

The refuse emb:lming matcrial, either from che cmbaloiag of Tulmt{lhnrn! or

, Ct A. Lucas,J.aa., r G9r4), p!. rr9 2j; xutrG9l2), !p. r2j-ao.
3J. E. QuibeU, Yuaa úd Thair, pp. 7t-17- The aùalys€s of sone lortions óf rhjs m.re.ial

bDritted by Mr. QuibeU were mrdc by nc.
I L.-C. Lorer aúd C. Gaild d, Ld|d,ie ho,tifée, r-1. pp. 3 r7 r 8 I L. C. Lorrer ad L. Hueou-

n6c, C.R.,4..S.t., lxú (reo4), !!. rr5-r3.
6 H. Cúter, tur-a zh-A|m, n, p. 12 t m, p!'. 3 9, 4ó i A. Luc$, tu H, Cdter, T,J{nÉlÈ,4,rer,

m, pp. r?8-9 (Appddix ù).
ó Amlysed by me. No dcrails w€re givú *.c!r n\e date and llacc whoc fo!úd.
?J. E. Quibel, Rd,,.JJP!1,, p. a.
3 H. E. 

.wiÌ 
ock, Merldl-,4,út, pp. rr, 4ó.

e G. ,\. wàinwrjghr, iù \II/. M. F. Pe$ic and E. Mackay, it liótolit, KdIr An fdt .td sheruJà,

r0H. E, Wiùloc!, M.M.A. Brll,l EEtptlút E tod, t92t-1922, p. 34, 1923 19.4, pp. 31 32i
1927- t921t ,PP.25 26 .

r L A . L . n \ ù r g . M \ f  , 4  B ù l t - ,  L t y p \ a a  C ' p e d  ! o t 6 - t o ' o . p . t )
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ofa boy from rhe Lomb of A,ncnlorpe ll:r (c) irnpregnrring rtre resin frorn rhe
cheetrs. month. arm. and nb5 of cerL,in mummie, oi thi riehiccnrh and rwemierh
Dynasr;e, rcspecr;velyJ ly ) o sm.rll rhte oy:rals on a mummy probabty ofTwen-
tictl Dynasty date ilt the reeds Museun, which was analysed and fouí to consist'almost entircly of carbonatc of soda, with some rrurirtc and sulphatc,' r which il
n,rron: rl.o on ùc band.rg.' from the same murnmyr fu) covering u anonymous
mummy fiom Deìr el Bahari;3 (h) al rninute crystals on both the exterior and irterior
surfacs of a rnumny examinetl by cranvlle, which werc proved by analysìs to
consist of'carbonatc, sulphate, irrd muriate of soda', mixed ;fth potasium ritrare
and traccs oflime,{ that is io say natlotr con.ainiDg úe usual inpùiries.

6. Mrxcd.wirh farry maner in ccrtrrn munrrnics. Exampler:  (a) on the bodv of
Thurmose lll (E shreeDrh Dynasry)J {ú) on rhe body oi r,r*.p',1 1nin.,.i,,,t
Dpasw).6 and (c) in the rnour-h ard body crviries ofrenair mummrer ofrbe Twenty-
llnt and rwerrry*ccond Dlmqîies.&? lhe maîcri.rl $s cmined bv Schmidr, who,
in his original paper, attributed the fatty rmttcr to butter thet had been mixed with
Datron, and rhis is still quoted, aithough in a Ìatcr paper 3 Schmidt stated very detuitely
rhat, es the result of fuìther work, È had chin;"à hìs opnnon md thar úe betieveí
thc facry rurrm to harc betr derivcd fron rhe Èodyr (/)"from ùc pe,vis of a fcmte
rnumny called 'Mumrny No. t' found in the rcmb of Amentotpc rr (Eighteoth
Dynasq'), the fÀtty mater havi4 probably been derivcd frorn the body.; 

-

Not or y wa nat on employed in thc solid state, butit was also somerines used in
dre form ofa solution, and r:ch a solution hqs been found on two occxions, once
by Brurtonro in an alabaster canopicjar from a royal tomb ofthe Twetfth Dynasty
rr tahun. in which. howcva, ùerc were no vnccra, rnd oncc by Reisno u u rtree
conpan,ncnts of the J.br,ter crnopic box of Quccn HercpÌìcrcr (Fourrh D) na,ry).
the ren,dnng compàrmeni be:ng dry. owing to lcal.rgc from a dcfcct that etisrs
in th.ìt pan,cuìar corner ofth" b61 16; n""on 'olurion. which ras anaìy,ed by me.
, , :pprot imatcly of j  per ccnr ,rrengù end conrains rhe usuaj impurid.5 ; f  Eeiphù
Daron, F.ìmel\ .  .ommon sr l !  dd sodium ., , lph.ìre.  In crc!  comprnment ofrhe box
is a flat package wrapped in woven fabric (presumably lìncn) ihat atmost certainÌy

There is, therefore, a considerable amount ofproofthat natron was ernoloved ìn
mummlcrLior from carrJy 15 cJrly es rhe fou*h Dynrsry to ", tate.r, tÉ. É.^i*
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I A. Ltus, Prertuatirc Makndl' pp. 13,19:. Cano sr. ló!ft., r G9o8), p!. r 33 47, 271_8.

., W . Osbtdl, Aftùrf a.f .r Egyttiaf Muntry pleetted to the Muetú o.f ìhe Le,ts phitarol)hndl
anrl Liteftry Sadery, pp- a,44.

, Maùey, Bíll..Itr'. Ér., u (rssd), pp. Ìs6-9j.
I T.I. Pefti9rew, Hisîory oIEgl!îiat Munbtie!. p. ó2.
6 G- Elliot Snnrh, Rol,al l,:.!m,'ler, !. 32.
. G. Eltior Smirh, Rd/al M,nni.s, p.67iAnn. Sú.w (r9o?), p. rrr.
7W.,\. schoidt. 'Chenische u. òiotogische Unrcsú.husm v. igytrischfl Mmid-

mreri.l, erc.' , zeitrh. J. attses. I\tysiot-, w lrsoT), pp. 36sj2. s;c alrc c: Étiot Sni rh, Ro/dt

3 w. A. Schúidr, 'ùba Mumidîetts^!rc,1,, ct onikd-krirr, xxx! (r9o8), pp_ ?69 70.s A. Ltc s, Pretetuative Matendk, p. 7 , Cdna SL Joun., ú (r 9o8), pp. 273 8.
to G. B.uùton,ldllA r, !. zó. .{úalysed by nq
I G. A. Roisner, A6ró1 8,r., xxvr G928), !. 3r.
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Herodotus corrcctly, but realized that dre underlying principle ofthe proces dcscribed
was esctially onc of dcsiccation. Tirus Rouelle says 'les enLamem égyptiens ne
salaient dorc Íe nrps arce le natntt qre pour le desécher' ; 

'ees nonies . . . ont étó sinple-
nux dcsíchlu en les salaat alec lc ndkum't of ^ cert^n múrny he is describing he
sates'lc arps a étr: sinplenent dtsséchl par lc nttui; ené.'ils cdetaicnt tÒrvs les difer-
entes lique B A bs yaís'es aux eada"res par le noyu du sel alkdli e . . . par ce noyen ils
deséchoient si fot 7r'il e rcsbir .yc les pattics jbreuses . . -'; arÌd Rooyer statcs '.r

qu'ils saurlcttoient ùts ite les corps . . . à l'aaion dts substanccs qri de1'oìe1lt e" otlrú la

Accord g to Rawli$on,l nr the fìrst method'dre body is piaced in ratrun'; nr
the second m*hod thc body is'laid il natra,a' an<l the third method is to 'let the body

-A.ccording m Wilkinson,, in the fi t method'drcy salt the bodn keephg it in
natrcn'; ìn the second method they keep it in salC ard in tlc dntd orcdrod 'they . . .

According to codlcy,3 in dre 6rst method 'rhey corceal the body for sevcry
days,. enballred in saltpetre',6 which sttongly suggests that it was hidden ir, or
covered with, solirl naterial; iD the sccold ard third methods lhey ernbaln dre
body' .

Turning to the originaÌ creek, the word uscd by Flcrodotl'$ 6 to explain the
operation of ernb:1ming in the three methods dcscrihed is dre samc nr each cae,
namcly ""p,x<l',",, which is tLe third person plural, present indicativc, rctivc voicc
of thc vcrb orignrally mcming ro Fescrve fish with salt,? ard hence the literal ucu-
nrg is that they (rhe embalmn) prcsene úe body in a nanner similar to that il which
frsh were treated. Bur, ar thc dcscription is qualifìed in one place by the word ìl'p.
meaning 'with n.tron', to cmbaln, thcrcfore, orcart to preserve the body lile 6sh,
but usiag natron instead ofsalt. Both Herodotus 3 údDiodorus ! employ otLertenses
ud vtiarts of the same verb ald rlso rclatcd nous in comexion rvith embalmins.
!d,ù,, .  of  , .  vcrb rrc uscd. too. by Herodoru.ro $,rh rcfrcn- Lo pr.cwcd f i . r '
and orcscrcd bitds and bv Diodorus rr for oreserved nsh.

,A.ih"n-"s, . "^ri"" "f Naucr:rtis in Egyit, who lived nr Rome at the end ofthe
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I G. RNvlinson, .ildolorú G8ó2), n:8ó-88.
s J. G- wilkinsotr, "/r "4"r,., tt ESfpriaús, t 878, n, pp. 41r-2.
0 A. D. Godley, H,rolor6 (Locl Cl$siàl Llbrary, re2ó), tr:86 88.
! H€rodo!ús úisrrkeuly attributes the tnnc takm fù rhe sholc 'ruùùlncadon troccs ro thc

ùatron treaÙnetrt alonc.
5 Thc word ).iipov, usúa11y /lîpov in litù G.cck Nritùss (e.g. Srrabo, xw: r, ,l), me,6

Diùon (natú.al soda) .ùd Dot eitpetre, s hrshtcd by co.Icy.

? lor thc rrnùg ard u$ of thc word sec H. Stephdìus, T/resdúus Cnuie LnEMe, !r, r34j-

3  n :  67 ,  69 ,  8  t -9o  |  ù :  ro ,  !6 ;  ! r :3o .

r0 r: ??r q: rr. Godlcy s Ídslation 'pÈ$Ned with brine is ùisleading, sjncc brine Dreds l
slt solútioù, whens elt n nor modoncd, bút only infdrcd, aùd thclc is ùo nrdication rhar a
solúionwsúsd and À rroùs lrobabilúy draì dry s3lì $rscnploycd.
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. ' . , d r ' , o r ( . , , n . r \ ( h , J t . . , r r c . r i o j r  r ,  r ì r , .  . c L y s , p ' r " r l * o f  r h c , . r n r c u " n  f o r
rnumurv as for preservcd fìsh.r

l r  r r r r r  , r t c r  o f c - . l p , o 1 r i f i o r r r , y y p r . J _ t r q f r o , . . , L , o , r , r ' r c - n r . . r , t r r r ,  q . D .
r o  r ú   r  r ' r (  , '  \ c r . r '  c ( r , r r r r y  r . , , . . , . ì r e , -  I ,  w o r d ,  o r r  v . , n r  r o f i r .  r l " r  ,  u , c d  b r
Hcrodonu encl Diodorus to describc both thc maknrg of rlummics and thc presov'_
nrg offish, is emplol-cd soDlctimcs iD corxlcion witt ,nu1n",ics llld -",e;in* nì
conncxioD Nirh fisli, ind in onc nrstance. rvhcrc thc contexr docs ,or hclD. ir has not
tJe.DpossibÌc for tlìc translators to dccidc rvhcthcr à ccrúiD \Ior.t,ùcrns dh c11i... ",
c L" lrncr, .

:rhcrc is 11orhù€ nr ùc or;ginxt Greek ofHcrodorus,s dcscrjption ofembalrtue to
vrrr:rot thc idm úrr r badr or sotL:tion s-rs crrploycd iu whicli thc bo.ly rvas so*'ed.
Tlie plrrrscology of Herodoms, Diodonn, ,A.ttrcuaus aud ottrcr rvrì'tcrs mrkcs it
p t i , r l v , l c , - r r r r  L c - r . . . r r r " r p , 1 1  , r o n . ( o t  . , . b , , , , i  , s , t .  h , , , , , ,  b " d ,  _ : .
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n '  o k j . , s  , , ' , r  r ! r c t :  u " r c  . r o r  t . , o " , ,  , , . i c , , r t Ì ,  , . ì n , . , t i r  D r . , . . t ,  . s
r r J d r v r  r o .  r l . o r r g r . '  f  v  k r .  l . " r c 1 r . , r \ i d . , , t , : , r , , t r " r . u , "  ,  r . o l , i r i o - r  r -
I s I ó L . r r L i r , . { n . f  1 1 , r  - 1 .  g .  r r , r . ,  y  p - . .  e r r . . t  t r y , , " " , , _ t , l - , , . . t . A , c i c r r  t v
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hrvc bcgln l,y soakurg it iD a solution for a lcngttry pcriod, cs;daÌly whor thc
n;ncrìr1 cnployccl, if mcd nr r dry stat.., vould 1,J"" !ii.", S""*'..",t,i,r*, *1,""
u . " d  s  . , . . o l  .  o n .  r 1 , j  " . r q " , r  r t , e  , c r y  o b r t i o . r . , L h  p r  r r c t - , r i  , r  . . r , d  r r t e r r . c l y
' 1 \ . g r ( . ' L  |  ,  . l l  - , 1 , r ,  r . r F " r , ì ' . . \ , . r  , r . r h o J .  A r o r  , c r  r c . . . o I  f J r  . l , L _ i n c  , I . r
tlr proc_cs. r'rs a dry aucl rot a *,ct onc is tliat hunan bodìcs were undoutr-tedly
' r r r r  f c d u r -  , . r . r . r  r n r l , , e u r s  r "  t h , ,  , , s h , . ,  , , h , u " , " p n * , u . J 1 r , , t , . , , , , !
J . r e d " r i ) g  I ' l l ' r  r f i , J - i o  r l .  b r r L  r  r r r  n - r r , .  1 , . , . , d  o r  . , h ,  . n d  b " r t  - , , . . r , r  . u - i
r n u d . r l  r n . r ì . o r l .  o f p r , . . .  , : . g î , \  t c r e . J ì v  " 1  p l v  5 , t r  i , , , c  J , )  . r r r c  r r , d  r n . . .  . Lq ' , , , , J , , . \ . r F r , , , , s r , o \ r c , c r . l s h . c , p e . i J l r c r r . r I r k r r d . n f r " t ,  

r . p , c , c , \ . d i , ,  r
i o / r r  o , r  r b ' r ' r c ì .  L , , r  , ,  r L . . . r . r r r 1 r c ,  r ' , .  n . n  . c r . r r . ,  i . .  r i , .  h ,  , r  U I : r J  \ J l d  f o  r l l c
. . " , ' " , 1 , . ' . .  , ' . .  , f  r ( , , ,  , v . J  , t , ,  )  q . n t r .  p r r r c t r .  r r J  r h . .  , : r " d -  o f r r . . r v r . . e  î , h .
' r . 1 ,  i o r c .  r . , . . -  t - . , . i , , !  o , ,  , h ,  , , . . . , t  o d ,  r  c r  b r f l r r n e .  r  j  " - ,  , ,  t , .  , l r ,  , " , , :  r i o n
r r . ,  r h - . . . , u n . r , y  s  , ,  r , 1 ' , n n J  L , v  |  . . . r , b , t  . r r y s r o . l , . r . . i , r \ , . r r J i r r r t r c d r y , ^ n _
dition dnr it ivas buricrl.

Although thc v;scem werc usurlÌy phce.t in thc tomb in a dry statc. ni at lcest onc

" "",:iI i ;,',1 ì:;:;y;:ll tl I ;":,i, ,';.'",',;:,:"',1,ì,.;,i;.,,'..),,
\ q . D .  o )  D  t . , . r .  ' l l  A . \  H u . ' . ,  d D . ' ,  H o s , ,  t . t o t -  t  r a .  .  j u . , i  1  y 7 , . 1 p . ' , o ,

: : c j  
.  " " * "  . u h , r . , , . , , . r  . 2 . , , o  I  r .  n d . . r , " , r . .  . , .  r , , , , . , r , , "  j . , : , ,  " i _



instimce tlìcy {'ere prcscrved and lcfr in a solutjon of nmtron, nanelv, nr úc ca:e of
Queen Hc,cpl,eres. b, ,r  r l 'c body had alw,y" to Lc dry. \ in,c i r  tkd ro bi  bÀnd-gcd.
.ù:ce rrnrr lc '  andjcreÌhry hrd ro bc pla"ed on ir  d,d. incc i r  s $ b,,r ied i j r  J u oodcr
or carroDnagc conm.

when the specnnens of blein and resin impregnatcd wirh natlon vcrc exilnined
ord 6rst describcd by me,r I thought that for dre natrou to have bccomc so intimatclv
irrcorp"ratcd w,r-h rhe -rrer[1.  i r  nusr rarc Lccr r- .ed i rr  ùc fornr ol  a rctur,on, rha(
is.s a bath. I ùow realize, howcvu, that thetc are other oossible exolanations: for
i rsr.urcc. r l ,e bodv,rr :y have bc.I  s-shed $i ,h r  nÀrron,; t , , , ,or, , ,  \ \A.o,n.r i res
done,' or a little solid natron lefr or dre body aftcr rrcarmerlt sht have bccD dis-
so'ved Lv r lc wrrcr c,rrployed for 'hc " ,o,eguenr sr\ ingrrrd.onig\t  hrvc pcnc-
lnr 'J ro rhc br in.  ' l  hc rc,m m,yhav. Lccorne .orrrrmnried by cornirq i r , to.  o,rn-
w, i ì ,  soì id nÀrror.  c:rhe, r . idcnrul l r  or rrrr"rr ionetty.  du-,ng Lh. c,rbJnring proccs.
In some such numer, too, dre presencc ofnatron on canvilleì nurnv, on the
lced, ,nunrrrrv.  and on rhe m ,mmy of Nc , îankh nray rron.rbl l  t . ""pj , r" .d.

TurDing no.!v to rhe múnmy itselfto asccrtair whethcr that cver shows cvidercc,
such, for instance, Às pàthological charges, that would hdicÀre tLe narLac of thc
presenativc agent uscd, the conclusions of nutrcr nav be quoted. sincc. so fat as is
known to ,nc. his rc ùc only: tudr.  olhe .ubjc.r  r l , : t  hrr  bmn nade.

Rulfer at Érst accepted the current idca ofa bath in which the body was soakcd
and, as_the outcome of his eerlier invcstigarions, he stated r that 'h appcars to ne
probable that thc solution uscd was one of"natron". but that this.!atron', consistc,l
cbieÉy ofsodir:m chloride wnh a small admixmre ofcarbonate and sulphate ofsoda.'
later, hos-ever, as thc result offurther work, hc cvidently changed hisipinion, sincc
in an tnfmiskd atide publishcd aftcr his deadr he wrotc s follows:. 

-

_ 
'The histological study ofthe skil does nor point ro the rcgutar Ìrse ofa narrorl

beth.' '. . . thcrc ìs no evidence whatcver for the supposition thar the bodv vas cver
sr.cpcJ in i  ! , r ' ron rolurron. The roud t \rough .bch rt- .  " ,g-s "cr. . , , , ,cted
ir  r ì$ay" cleú. nor cn.rsrcd with narrorr.  ard noùbs in rrs sraLe susec.rs cruor:re
to r lc rcr 'on of r . rusr icf l rrd.  Microscopicat cx,nur,r ior of  Lhci . , ,cto oî thc
rbJomrrral  wal l  doc, not \Jggc\r corÈcr *,rh n-rron. L,o, , t . ì f ter, ,nmcrsio,, ,  ,hc
mtrou Larl  been.rcÉul ly wx.hcd out ofrh. body-.  v.ry oj t icutr  rd red,ou,
op-rr ion .ome ch., , , ical  or hirologicàL ev;d,"n, c of Lsc oTd,c D"r!ù,  t , rh sJ-td
havc bcen cxpccted. There is no such evidence.' 'The oreaff, which had fìrsr bcen
'. ,nov:d l ìo, ,  and th.rr  rptxcd irr  rhc bod,.  xt$ho; i ,o, igns of hrvrrg beerr
"recpcd i , '  r r t r  orr .  nd i t  , r  r . ry di f l ìcul  ,o bct,cve rhar mv rrno ur of w*hine",  oud
h.rv.  rcmovcd r lc natron so rhororghJy a. ro tcÀr no rrace of iL bdLird ." l ,a i . ro-
s.opicJì ly )c pJr ic,J ard vmcrr l  pcur"e. r l r  . :psute ofrhc t iver,  thc kidrcls ud.
abow al l  rhc .ntc.Lrm, s ,"* " .  , ig. ,  'h""*.  ; f  hrvirg bccn in - , , , - . r  * ,ù . ,
alkaline fluid.' '. . . the contenrior oaschmidt, who aserts is a fact that ttre bath uscd
was onc ofsodirn ctrloride. The chcnical evidence on wtrich this theory is b:scd is

A N C I  N I  l L \ P r l q ^  M A I  I n t { t \  { N D  r ! D U t r R l t r

I A. Ltcns, Pntetudtiu. MatcriatJ, pp. 13 13,

: A M lJlallDm, Re. T'd.,., xxxx, p. 53 : Ìrarri,sr,J El' n. rJ R.lì!io, d,d Lttti.s, *, p. 176." M. A. Rúr{, Mir. ,!r. Ej., vn (rer4), p. 3r.1M. A. RùlIc., Cdto sri.Jo'r,., B (rer7), !p.4s 5r.
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ofd,c tLinncst rnd drc bnnogicrl evì.lcrcc is pncticrlly nil.' 
'My 

objcctior to thc
dicory ofdrc mtron or salt baú n rhar, urlcs r s*uratcd solution ofcrdrcr rvrs u'cd,
ìt uoú1hrvc lcd to thc most iDtctrsc purcfictioù . . . ll ol thc othcr hand, a samratcd
solLnìor wrs uscd, t1lcn, nr spitc of rlÌ ncccsirc nashurgs, somc cxccss of srit or
mtron shoulcl bc prcscnt crthcr ou thc nnsclcs, sknr or clscúhcrc. This, ho\rcvcr, is

'Aìthougl, 
therefore, ì agree that salt and ratron ivere used by enL'r1ucn I an

finrl ro cvi<lcrcc dut tì,c bodies rvcrc placcd cidrcr ir a n:uron baù or nr :r salt brdr.'
'rl)c 

cv clcc trom dlc prdrologicrl csornr:rtion of núùmics, d1cr.tuc, lurDnhcs
rojrstìficarion for thniking tLrt ùc bodi.s \.crc soakcrl nr r brrh or solLrtìor, but r11

P()ir)îs ilr drc oppositc dircctioD.
Thc vrrious argumcns edr-rnccd m frvour ofa bath rrc, first, that tlc cpidcmis

of nurnics r oftcu nrsnrg; sccord, úet tlic finecrrxils ùrd roclxiÌs rrc somctnrcs
foud ticd on, nmriÈsrly to prcvcnt thcm fallnrg ofi Jrrnre drc numrifiotion pro-
cess; thid, ùat thc L'o.lyJrair is lrcqucntÌ,v aLscrt; fourú. dì;It drc prckirg of d,e
]tnbs thrt rvas a spcclaì fcatrrc of mrnrrifiotion duurg thc Trvcnth-lìrst Dyrasty
coirlcl rot l,avc becr crriccl oLu nnlcss dre skil ord txsucs had ltcu sofrcncd by
sorkn,g, uJ fifth, that borlics cvldcntly somctiDrcs canc apart, sircc thcy arc
mmsìonallv rvrcnglv ascnblcd, or lctr $'ìth soúc of dre limbs missnrg, :rnd dris
dismcmbcrnicnt on olly bc accourtccl for by lengdry mrccration in a baú.

Eììiot Snith attfìbutes úc los ofúc cp cmis ro tLe action ofthc brth rnd says
'thc 

skiu shows ulmistakrblc signs of havnrr bccn naccntcd until thc cutìclc - . .
h,rs rceled ofI' :' thc gcner:rl cpi<Ìermis, :s it rvas shcd (*'hich occurrcd rvhcn thc body
rvrs stecpc.l . . . nì dre prcservÀtìve brirre badr)';, ElÌiot Smith and wurcn Daivson
sr,v 3'D drc stccpnrg proccs thc cpide ris pcclcd o1r';'thc cpitlcmis is ncarly alivays
abscnt oNirlg to ùàccràtion'-

lVuJock stetes |Aftcr thc rcmoval of drc visccrr thc bocly must hrve been given
a morc or lcs prolongcd sorknrg nr a salnc bath. This rvc asumc fron thc Acn dut
aìì thc firgcr ard toc nrils havc bccn ticd rvitli rhrcarl to prcvcnt thcir 1os rluring thc
nacoation in such:r bath, ancl the skin prescrted ar appcuancc tlilhcult to crphrr
ur an,v odrer rvay', d,l rgànr,; 

'Thre 
wrs anlde cvidcDce for r bath nr thc nuuùics

rvhich drtcd from tlrc XXI ro drc XXV Dyr.rsrics rùùrnpped by rnc. l,.cknrg ofthc
hgsd.lrnx couidonly hrvc bccn accoDplnhcdwher the bodics rverc crttrordtuar-
ily soft and pliablc. Thc al,rosr total disappcerence of nmcles an,l odrer soft rnues
n drc lunbs cau orly bc cxflainc<l by prolouecd nDccrxtìon trot b,v drynrg. Tlt
soft, pL,1py,.rtd eesilv torn :Lnd rbr:rdcd skrn durnrg nanipulation would ncvcr hrvc
:ppctcd on e Llricd body. krvoúld neverhave bcennecessaryto tic thefingerand toe
mils or rvith thrcrd duLrre dryìDg but ìt rvould hrve bccr neccsrrv durn,g soakn,g.
Ep cnn fallcn lron dricd borlics n prp$ thìn solcs of fcct fron ch:factcristic
XXI XXVI Dyùasq nuninlics rre fairly úìck rs drouglì thc), lnd bccn picklcd.

r c. fl1i.i Sr,nL. ir.nr. n,J/. Iq., v (r9oó), p. rS,
: c. flliot Sùnl!ì" Itiqfdtna olEúlr c,lùft ltee). p. 2j.
t r ( ;  F l l i ,úSn) i r r r ÌdW l l  l ) r l vy l ,  Àrg) ! tn , r  i r r , , r t , r ,  !p .33 ,  r t r ,1 .
i H. !. Wnrlo.t,l4,rl,d tfun,, p. ro



ANCI IN1  EGYPTIAN MAT IR IA ] ]S  AND INDUSTRI IS

On the other hand XI Dlnasty, Romar and Coptic mumrnies unwrapped by me
appeued often to havc becn merely dried --either before or after burìal ud showed
nonc ofthe signs ofsoaking.'

D.wson stÀtes 1 'During this long immersion the epidermis peeled oS trking with
n the body-hair, and it iv"s for this reason also tl'"t specìal care was trken to secure the
nails so that thcy should not come avay with the macerated skin and be lost. To
rccornplish this end, the embalmcts cur the skin roud the base of the nail of each
finget mcl toe, so as to form a natual thimble. Around each such thinble they
wouncl a thread or a twist ofwire to hold the nail in place. In thc casc ofkings urd
wealthy pcrsons, the thimblcs ofskin with their nails were kept in position by mearx
of menl stalls. The muruy of TutanÌhrmun had a set of gold salls in position. It is
speciallt to be notcd rhat the head was not immerscd, for it always retains the epider-
mn and the hair (urles the scalp had previously becn shrved) ard does not present
the srme appcarance of emariation as the rcst of thc body.' Elliot Smith also notcs
the state ofthc skin and hair of thc hcad, and suggests thar the face may havc hccn
coated with a resin paste or that thc body was so placed tLat the herd was rot sub-

Diawson rgaìn writes 3'l have examined a great number of nummies, and, with
the exccption of two cases, the epidermis wu always cntircly rbsent from dre whole
body, except fron the head, 6ngen ard toes whcrc its cut edges are visiblc l agrce
tlzr simple maccration might not be sufiìcient to Aetach the whole of the cuticle, but
it would certai y loosen ir and makc it esy to remove by scraping, a Pr&ticc
followed il other parts of the world. t have also both seen and rmd of packcts of
detachcd epidcrmis wrappcd il lhen and buried with the mummy. lVith the excep-
don of dre two cases aforc-mcntioned, I have ncver found rny trace ofpubic, axillaty
or otha body-hair, nu cven stLrmps that nìight indicatc ctrttiig or shavjng. It alwàys
conrs awav witir thc cpiderraìs.'

Profesoi Battiscornbc Gunn writcs:a 'One point, however, strilcs me in this
conncct ion. thc ". l l -" tLesred f ,cr r lnr rn.n' , ' ,n.  "hcn unwr:ppcd arc ofìen lound
cirher to havc r limb or limbs misillg, and replaced with sticks, etc., or else to be
made up with other peopleì Inn1x, having three arms aud one leg or vìce versa-
dns fact is usually explaincd by the body having come aput in the picklhg bath. lf
the bodics were merely dchydrated wìth dry natron, it is not easy to explair tle loss
oflimbs. Ha.vc you any alternative €xplanatior? I dùrk that with many people such
cascs will constirutc a strong objection ro yoùr theory"

The various arguments quoted thar havc bcen put forward in favour ofa soaking
ofthe bodv wll now be considercd.

That the epidermis, cxccpt that on the head, tugers ald roes, is oftcn missing;
that oackets of shed epidcrmis occasionallv have bccn forurd widr nunnnes,s rnd
that ih" body-hair genenlll is aì:sent arc not disputcd The suggcstiot that this
condition was causcd by prolonged soakilg in a bath has been dealt with by Ruífcr,

1w. R- DaNson,J.E,4., xn lr92i), p. 4t I Mdskidr and Lee.h,PP.19 4a.
! G. EUior Snith,an,. sn,., w G9o6), p. 16r.
sPrivleletter, r9tt. a Privatc lcitcr, 1933.
5 c. Elior Smith drd F. WoodJancs, Arh. s"to.t aJ Nrbir, 190?-19oe, r, PP. tu-1.
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i , , , , 1 1  r . . . h , r , ^ ( r i  r i , , i  .  , t , c , , t f v . h ,  o C r t r c r " : : r d t , , , d . i . r , . , , - r . " t , ,
r < ,  I , r ^ r , r f  . , ,  r t r r r l c . " . r o r  b - r t , . .  s . , . | l . o , " t 1 . " , t , "

( r ' r '  a ' t  r '  ! t  r r 1 .  n " r i  \ o r  t d  c i - r c -  f , ì  o f l  i r  . l n  b a r h  o  t . .  b  l \  r , : r  r  t  u f l  .  u ( rwods, md Lccnr tLc cpidcrùis h.s cvidctrrly [rcc" -_","a r,, j"_"'ii,,"rri",.-iil,
ras assumcd to hrvc bccn dre rerlrofthenaton b.h,;, ."".v.iì", . . . rh" "D;;;;;
hyer is:ìLrscDr, but i' nrùmrics of rhc nvent_v-firs, D;r",,r;. . _;j;;;;,il,;";;
carr_oftcr bc dcmonstratcd,i, ,rhc skl" of,nùùxni" "ítr. h.'*" "*iJì r, ì,llij"p  r ' .  .  l ' .  o ,d . "  . , 1 , , 5  " r  . , \ i , , s  b , . ,  . t . . d :?  i .  . . 1  r , .  , . ' , i _  , . , .
L r r l r t . /  r - ù !  t r " r ,  r . t r , . .  r .  r . . . . r . o r r t , l  , o . . r r r t , . n | , t . . " . r _ t | J r r  r .  c o u - d
osìlv bc_rùnovcd. As a nancr offact thc evidcncc. . . is n;1,;: t,;-À:;;;;"
s ( i r . .  r  , r . d r . . e  t t , .  . . - , . 1 f , i , .  o f cc , , , , , .  t od  . .  - , .  , t , , , . . ,  , , " . , . , . . r  . i ,  , ; .  ; i ; ;  . , , . .

. " . : , - ,  
r , : , 1 ' r r r ^ r  r r . , . ) ,  / k v (  t l c  I  v , r y u o s ( . ,  I  I , J , " r r . i . r q  . r , , .  .  | l l f l .

, ,  " - : . : j l ' , .  1 , 3 -  $ . r ' r ,  { , .  o r r . .  o r r r r r r t f , . r ^ r ,  h " , . p r d , r , , , r .  : . , , r  . . t  . ù . Jú r , , , i . r " . !  . ^ r i :  r /  t l l r . , t r  , , . , , . c . o f  ,  t o t y o f  . r c , r r J d  w f  _ " . r t , . r  \ . " .
, D ^ ' : r y D o r c ' . . h ú . r . h r d b , ( " r ù r ! t . , ì h ) r l n . . L - , r r r - . . r . r , I r r y . l n r . t r o , c o fn c p o r  r . a  . J r  , r \ . , . t , . ^ , r t r , , , r "  d r _ .  . . " r l r  o .  r o r r r p l  r e  .  d  . r - ,  1 , . ,  . . r  

f , .
f.ct dì* ùc.pidùniis ofnumrics is oftcn abscnt, ttr*"f-",;ri,* p.".f,t*,i," 1,".f"l,ad bccr soalcd nr r solurioD, sir1c. pnrcfiction ,rt.,," ,,,"y't,"r," li", ,i-.",p-"iLìi
rgen..
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p " i , o , , d i , , , . , / . . . t . , , , 1 . g . . n r r r o , t , c b o d y , r , o f - e r , b t , . . . " " " , , t r . , . ú ; " , , J , " . ;
\ ' . , ' ù , u , | |  

, , ù l i r o , , o t b l r q  
D o q d "  r r ì r  r  r  , p  L r r r r i . r r . p , . , . n , , a t - . i . q , ' ,

thc bmd.gcs, bur q'as Dor rccoeùizcd?
w .  , , c . p  . -  , u . ' c  , , , e . r " , , d , o c - ,  -  t . . " r , e . , r . .  o ,  r , ,  r r  J .  n . , . : , y , r  r r o r  L .  r t r r' r . 4 r r r  ' r - . ù ,  . " . r , - q . - r r ' . t  L i r k .  " .  . , . . t  c , , , J . . - i  r r .  n r  . r ,  r p i c , : t  p  r r c f .  r i , r r .  o r

b  , . s o . | r l ,  v .  . . ^ . , . . d - ,  , . .  t h r r r t ,  c u . ,  l , j , , , . 1 , ; r i ,  j d , q c r o f r _ t u , s

: i ,  r " - . , ' , , , r , , . , ,  . . o r  . , . s r . , . r , o ,  . , r . . , r , , i , , r \ , , . " , , ,  "  , , , i , . ,  i , " 1 , " . r .
n l r r r ' ú r  \ r r .   c , r . , | .  r , r . r r , . r p  r o r , r r r  r i l r t . , r r h ( r , u r - _ ù r , 1 r : o r N a s f : n r J , - d
r , . l  - f  L   l É  Î , L c - .  " r , d , . c ,  t . , , 1 .  " . h  b , . r , , . r , o f . d  .  o r r - r " t y  r r  l u  c  r . , .  i , . h o , v .  t  r
' l c , r . c " l ' , 1 - , , , , , ù  r  u f  |  ù ,  , , , L , , n . , ,  . .  t t , , F c - , r c - . , r ^ a  t r . t . f i , . q e r r . . J r h r , , , b
h - v ! , e  b r , ,  p - i -  , , i "  u r . . p p c . t . , ,  f ,  . . n n p .  u r  t ,  , c , .  s J s  n , . t " . c J  _ ;  s " t " .  * . t , . .

r M  A . l u | Ì . r . 1 I  
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Thc tocs also hrd been trcate<lin a sinìlar malncr end wrappcd separatelv bcfbrc the
rJl .  *ei  oL.L or.

A . f o r r ú e b o d y - h a i r b e i n g m x . r n g . r - \ i s I " t u r a  l r v o  i d f J I o f f w i r j r r F e e p i d " n n i . ,
wì,r .}  Rutrer .rJr, ,  w".  dce ro purrefr ,  rron ,nd rror ro .oaking. I  ' rc , ,usrrc n,rron
might also luve a corrosive effcct on the hair, which is enilv deitrovcd bv atkaiics.

I  hc p L.hirg ofù" lcgs Ànd rrm,.  ̂  urs don ,n rhe r w.r ry-f i r ,1 óyrrr .rv,  winfo, k
, ,y, I  Ìould on y hrr bcù rc,o,, ,pl iJ,ed \h.n ,hc bod,. .  "*c e*r;ro, ,ú, , . i ty ,orr
and plilrl,le' md th.r the'aLnost total disappearalce ofthe mrcles and othcr softiissue
il drclimbs cu.onlybe explainrd by prolonged maccration-not by drying,, but r do
not agtee, and thc rcasons will be given in due coursc. With respeci to ihe action ofa
. o ì , ! r i n n . l l f i o r  S r , , î h  5 r . r e \ :  w , , i l e r h c b o d y i , i n r h c . a t i r e , o t i r u o n r t r e , k r r u d r t r e
lnring of the body cavity bcconc toughencd by thc action ofthc salt; but thc soft
tisses under the skin in the limbs, back and neck arc uot cxposed to thc actìon of the
prcscnatìvc agenr an.l soou becomc reducerl to a soft pulpy mas, which is ofa fluid
or ,emil l r rrd con":reocv. l r  w.ì ,  rhc pr,cr ice of r l ,c e- U-t" ,"^ i .  rLe r jmc oÉ rhc :  r<.
dyrr"r l  to .ru| l  i r ro thr pulpl  rnr.s hrg( qur, î i r ies of torcign rn.rrcr iats so o to
rcstore to thc collapsed and shrur*cu nembcn mrnc senblmc of the forn and
rcnsistency they posessed dring lifc.' But that auy preservativc or c{esiccaring agcnt
shoL:ld pas through the skin and linnrg ncnbraD* orthe boay -"tr",, toogi.ii,,g
them nr_the proccs, bur sofiening and .tisintegrating thc tissues r:ldc."""rfi, .""-;
nost unlilely. Thcc n also a cortradiction ìn Àe staémcnt itselfi silce .a sofi pulpy
ttl$s is not quire drc sme as being of 'a fluid or semìnuid consisrency'.

Elliot Smith also \}rites 3 that'The examinatìon of urumics of th! New Emoire
rcveaìs thc fact that ùrring the proccs of mummificìtion . . . the soft tissucs odrhc
body (exceptù,g r \e slm whic\ ws cxpo,ed ro thc r  r iorr  ofrh" prescr\ , t r i \c Àgcnr)
b e , a m e c o n r c r c . t i n r o ! t o o . c . p o n g r r r " r e - L w h r c h w ; , m u c h r o o . o f t - n d t o o s m . r l l
in Àmount to kcep the skin dnterrèd: as a resúlc thc limbs becaDrc teduced ro lìtt1e
clc r lar.boneswiù en irJ-Gtr rg wnpprng 6f deept,  wrin(ted slcrr  .  .  .  In r \e :rsr.
d qìrsry I I'c emb.lrlùs ende.ì, orred ro r.mcdy !his cFccr by:trffìng variou_  LcnJs
. . . undcr the skin so as to distend it and nio[ld it ro rhe fó,,n ofrÉ" b"dv., A 1o-"
' p o r g y m r c n r l  . r s n o "  n r e . l r i o n c d , i . n o r r h . \ r r e . r s a . o f r p u l p y m r s ' p r c v i o u r l r
dc-r ibed. rnuch les i r  i r  'orr  9uid or sen:f luid co". i , re".r ' .  i "c,c cr; t ; . "*  *r ,  . ' t
i ì r {  ' ig l , (  r l  pc,r  --r , ; l  dd unDcrÒ.rry.  bj  LJ,cy "re neirhcr,  s,rce Jn , , , ,porrrnr
principtc is involvcd, for if dre tissues wcre rcduced cùher rc r soft pdpy mci, or to
i.lìuid,.tr semiflùid consistcncy, for which no evidence is given, thimigirt prove that
the bo<lies had been so:ked in a solution for a lengthy pciod, whercm in my opnrion
r b:th *a'  mv+cmlloycd. L, c"nain expc rnsrs r ;n.d" wirh chicLe,b in. i  p,seon..
I  f i .urd rhrr borh rhc rkùr ard thc t i "r ,cs be.rnc sofrerrcd x, tre resr i  of .olk ine.
and that inuediaiely .frer removal lrom the sotttìon. althouqh not rcduced to a 6uid
ur \crn;f lu jd consLrercy. ùcy wcre \o+ rrd pulpy.o rhc r ;u. tr ' .4,nd ùe,kùr tEd
beconc so soft that 'it was dificult to handle tire bódics rvithour rubbins ofportions
of rhe sknì'.a In such a condition I believe tlìàt ir would not have bccn poisibtJ to have
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d Pettigrcw ir 1834 rates t that Mr. Maddeù saw 'a manufactr.fe of mummies' at
Qutna, opposite ruxor (where false uuramies are still made), these beìng put irto old
cofiìns. Othcr defcctive mùmmies mry be incomplete because the body had beur
allowed to undergo considerable decomposition before it was embalmcd, x, for
ilstmce, according to Herodotus,a was customary in the case ofwomcn of the better
cls. With reference to this, E iot Smith and Warren Dawsor state 3 that 'lt may be
obserwed that there is abundant evidence that some ofthc bodics wcre nr an advanced
stage of decomposition when teated by thc cmbalmers, and this condition in nearly
every case applied to womcn.' Dcúy s.ys 4 'Sone of these jumbled collections of
bones are undoubtcdly examplcs of bodies which have been disturbed either by
robbers or oúcmise, and subsequendy rc-wrepped by some penon who discovacd
dre rernains ud, whjle collectnrg thern, included bones found in tLe vicìnity ftom r
ncigLbouring tonb.'

But, allowing for both of these categories mentioned, there still rcmair a iarge
runber of mummies the state ofwhich requires accountìng for. Thc unal cxpÌaru-
tion, either given or implied, is that their conditiou n due to the bodics having been
soaked in an embalnirg solution in such a manner, or for such a period, that they
became dismenbercd and that irru6cicnt care was taken to keeo the several parts of
one body 'eparerc Gom thosc ofotbcs. rn corscqucncc ofwhich mnukes weie nrrdc
ìn a.sscnblhg the parts, whereby some bodies were left with limbs missing, or the
limbs rllottecì to them did not belong. But no evidence is ofi'ered to show that soaking
in a Datroù solution, ev€n if prolonged, would cause the limbs to separate from the
body, but that this raight happen with certaìn strcngths of natron is not dclied,
though it did not happen ir somc cxperimcnts madc by mc wit! chickens and
oieeons that were soÀLcd in natron solutioDs,ó but it did occur in one instance when a
solution ofcomnon salt ws lrd in phcc ofnÀtron.rBut, evel though it be accepted
that the usc ofa natron bath could cause dismembernent of the bodìes, for which,
howcver, there is no proof, this would solve only part ofthe problem. The defcctive
and composite mummies that lrre not cases of re-.wrapping are practically, if not
cntirely, limited to very iate pcriods, Persìan, Ptolemaic and Roman, ard apprcntly
uost, ifnot all, are ofpersons of the poorcr classes and, thercforc, any cxplmaton,
before it caa be accepted, must show the reeson for tlis limitation in both timc ar1d
status, which the bath dreory does not.

The condition of thcse late nunnies is probrbly conelarcd to the fact th:t about
the begìmhg of the period to which they belong 'less and less attention was paid to
the body and rnorc rnd more to tle external wrappiags',' ard'the proceses were
gening slipshod and the practitioners carelcs, when much ofthe care rvhich in carlicr
times ws devoted to the body itsclf wa now beilg givcn mainly to thc outwad

ANCIENÎ lcl?TIAN MATIIIAIS AND INDUSTRINS

t T. J. PctiCrcw, t]irrory oJ Eifliar M'nùic!, p. 228.

'G. Elliot Sùiú &d W. R- D^vsaD, E ypridn Mu,trics, p. r25. ci dso G. E1liot smith and
F. Wood Joncs, ,4rl'. S,',.y ú Nubid, t9o/-19ó3,r. pp.212-r3-

I D. E. Deúy.,4m. se,., xr(r9.12), !.2ój.
6 A- Luc6,J-È..4., )<@Ge32), pp. 133 a.
"C. I I .o rSn i r f  údW.  R.  Dr r .on .L ! )? rd ,  M|nr t i rs .  p .  t21 .

apPe

N

befo

by tl
ODe

the 1
n11gr
had

C

jack:

posil

s'ge
chicì
rvitl

thc I

;

",,r"
J.E.A



29r

. , ó p - . ' . , ' . c - f   r  s -  p ì ( d  ' , , ù , , , n y  ,  , . ,  t s o  t o , , g  - .  r t r i , . d i . p , t 1 . , l  , p r . , . , r , L t "

. \ ' ,  , ,  , . J c . r | . r l , r : r  l r r r  c  o r ' c . , . : t  , t , , ,  r . , o \ . . , . . e . .  ù , J , J i ! . . i o d  $  , ,  r t , .
rrcrk qronthc orpsc relccalcd beuc*h thc crrcf,,lty *"*,gfr, "o"",i .""-;,n1.,

No l-lrclly utisfactory solùtion of rhc dimculry can bc s-uge*ted, t.,",,- Èì.i,
rrc ccrtirùr, nàncly, fisr, rlìlr rhc bodics nùsr livc bccn dciciarc.l jn rcmc nanno
L . . f  . r c  r  r . . r  . r c e  N L . , t . . l  , , ó  $ ,  , h - . . t . o h , , c . . " v J , . . r 1 , , .  1 , " . , . ,  " , " " 1  r , , , 1 , .' .  L I  v , , , r ^ r r . . r . d , c { o n J . r t L r n , u , " r t . . , . o r .  L o . l r . . , . . t . . , t  \ i t ,  L ,  , t c . , , , "
tnnc and pìacc, hcrcc sonlc'wholcsalc'trcrnrcnt sccm indicatc<I. lfi/lDtcvcr ir wes
drerc must l,avc teen son,c dcvìrtiou fron thc old p.".rr.", .lt,,." ;, ;, ",,rf"i,i" i","
;  n - ì , r h , r r  h e d c É . , t . r , . ' l  , , . " ' - , : , . : , . , , , . , , ,  . , . , . r _ , , , , " . . " , , ,  , , , . t . , 1  .  l , ; ;
r .  .  |  . r r i c a b l c . l  \ ^ , r  p " . ; r  u r r  , f r \ c  1 " .  )  . . . . .  . " n a i  

 

p . . ,  I . r .  ,  r , .  r l , o . t  t i . . J . J
i '  

" ' ' - , . . ' "  u " . b c i r e  r c , r r r ( / t o - r r . . r r p r r r e .
u , r  . f . . {  . \ w r o r D )  s u , t ,  h  L V (  |  , . r ,  r o  r . l  r  .  r l r  r l r o  r , r u f r l r u r r r r . d r , l r - rl r ' / ,  . . ,  t , , f i t ) i n g . g r r s ì . o , f d t L v e b c . , , , , , r , r t i " r  r r , . t  r .  .  n t i t c t , )  - r r d  ,  r o r h c r' ,  g , ,  1 . " \ . , . , k .  r l n  i " r n ,  o r  r t r  -  p ^ . , L .  t r . e . r  J , . _  . "  o t r t , c : r r r , "  , , , , - "  , , , , , ; . ;
ln.l tlluc or no preservatjvc propcrq,left.

. ,  r s J r , ì .  , i , c  J \ c  o r  ,  b ! , t .  f o f .  o r k , . . J  L " J i ^ ,  " , ,  "  s t , o t , _
. . , . , , ' .  i .  r t r " ,  . v .  t u r . . \ Ò  o o d  c . ,  .  c . y  t : r q  r c , c p r  r  t , , . . , , J ' i t , - , "  1 , . , , , . , . , _ " d
J , | ^ f " l r b r , . , , . b . i " i b o J i c . r r c r , . . p r r . t . r . ,  t d  r , r \  c  J .  c , ,  . , , o n , u , , . .  O , r  L h c' r r c l a ì 1 . ' o p l r . c r r u . . L r . r o f b o , { ì . " r , r 1 . . r r . , , , . d . o - ^ , , , , " r . , . ,  d , , c . . \ . _ î t ( , , 1
\rth .1ry iìarroD noùld havc been an cuy nattcr, and, ìf rhc bodìes wcc thosc of
l 4 J  p r  . ,  \ l '  , , , , , , p , . , - . i | , , , g . , r s -  t , r e ì r - p p c n , . , r t r r
ú ,  r , , . .  r r 1 .  " , ,  , , , ! . , . ' ,  t r o r . . , ú r  r r i r  , \ r  p a r . . . . r  J . ! , . .  " ,  . " " ,  , e . " . . ,
, . , \ r ' . ! , d r h - r ù . . ' , . ú r r , r , b " d r c .  r g h r  h - r c  L e ,  r ,  . t : .  r r J b ; . 1 c . . " r , i  J . . " r

a  L , ú . l r  , , , r . - , r  t r - \ c  b J  r ,  , r - i c d  J s r y .
\  i ,  - l ' .  r  '  i r ,  r  ,  c  J , r x  . r r h c  c r r r p t o . , .  . r r .  n r ,  . " l ,  i ,  ,  t o . .  r t  . J I r i r , g  \ , _  . , ,  -, ( 1 " ,  , 1 . . '  o . c . .  o f  h c  i z . o r t r l , l  , t , " r . , , r h . v ,  b , , r ,  U . , d  t o r , t , 1 . . . 1 ,  . , j

treor loúrd. wlìcrhù dìe body had bccn srctched rt fuì cnsth n rhe horizontaÌ oosf
i o r  r r " r . b i o n "  e . " o r . ' ,  " r t  , , . o . , . . , , g g ( . , , . J t .  D " i  . . , ,  .  i , ,  . ,  J , , p t r  r t . , , , t

D " n . , o , , , , r - r p . J _ r . , . \ . _ c r \ . o . t . l  r , r c L . c _ , , r r r Ù r o , r  r  - . , ^ . . .  , | , i , . . , r ,
vcsscl, cirher \lholc or brokeD, h cvcr bccn discoverctt, nor cvcr any Dieces of
' , - . ' r - l  . : " : . . r  r , e  ' J \ , . l r r u , - c , .  

t , - .  o t  . , F . i . r , , r y ' . , q .  . . , . . . . , . , , ;
, r . , . . . L , . r \  " r . \ , - \ . . .  b r r  t r r l  , r  o f c r r  o . . .  d " r c  - r r r c "  o r  r o  . r ,  r r .  f . , r r t o r
_ , , , , , r - \  1 , . \ . . . , \ " .  b . c ,  r u u , , d , .  n , . , ( i , { , , , , n , . , ,  \ , ,  |  . , ,  , - . " . , d , , " . , , r ,
. , . q e  . t  r l . i r  , -  r . . r ' b J l '  j f  .  L .  D o  r . r ) ,  \ r , c f  J h o , . ) . I  b I  , , , - . ^ r , o , L I  q  r L (
.  . .  \ '  r .  , . . r 1  p g . o r . .  r  r , , , , \  r , . , , , r , ú . . u .  I  c  p . r  . . | , r  \ 1 ,  , ,  i _  r r  q i " r ,
.  r , , , , , u , ,  r , ' J . , l .  r  .  r . r  v . ì .  r l l r  r  r c -  s  ^ , r o  I  r - k  r  g  r , "  " , r , , , "  o -  t , ; . . t , _- , n .  .  y ! , 1 " . ,  r n . ì  " r d r t r . " r , l , r i , r r o É , . r p o r r , r y v . - c . r . c . t L , , r , , r r . . r i I y . q
d,c hur,:Lrr body by sorklus \!o!td hrve bcn eqmlty Jnù;srèkaLte.

" "  1 1 1 . " ì , , , ,  1 J . r  \ \ _ " . d j o . .  . l ,  . . i " , , . /  / \ , . r . n . J o o  . o , .  . p p . l r _ r \ .. .  
1 , " , 1 - "  . t ! / t : d , . M r r h . p

r  A .  L u . i s , J . Ì l l . r \ r t r t r . ì 2 1 ,  p p .  r l l  I
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Although a pottery or stone vescl mìght have been used for the drv method of
cmbalming, this would not have been esendal. urd a woodcnbox i wodd hiv. bmn
equally suitabie; or thc-packing ìn natron night luve been done on an embaÌning
platforn, such as that found by Winlock, o! o11 a mat, mlì as ws also found b;
Wirn@k, or.€verl or the grould. The actual method of applying thc naton is noi
kn9w,. l ru.r  r  , (  roc,rcd occurrcncc ofa lcge r.  rrrb- or,rn"ì lp* ier.  or r t , ;s -  r t . , "1
î ied ,p In l ,na, c orh lorrnd r: th rcfure crrr :atn, j l ]q, tufer irL, ;dst,r  be cxDlaincd b\
rrppo: irg t l r r  cr, l .  l  Jn d $rr à unir  of  ,o."  t  i " . ; " , ,d î t  : r  "  " , ; , ,Ucr or i t ,c.  w..
packed ilto thc body cavitics (thorrx dd abdonen) , or placed ol rhe bodv or onlv
it1 spedal positions on the body, aJ for ilstancc où the fi-,. tl,e r".t "ftLe b;dv bein;
covcrcd with rhc loose powdered matcrial. That the nanon was uscd in the form #
dry powder is also uggestcd by rhe results of ur examnDtion ofreftse enrbaÌnins
mrtcr ial  recemlr rrndcraken by Lkr,dc-.a \pcan,cns of , ,ùron f ,o ,  d, t t rc, ,r  i , ;
iD rhc {mc oche {on., i , ,cd a ruying pcrecnr.rge off iny rrr"rrer.  c. idcnrty deri ic,J
t-om rhc body. juggFni j rg r ìrr t  rhc cortcnr,  oforrc id tud bccn in. lose conr, .r  s i , t ,
th".orp"e. u l , i le r  roy of rhc ot\er hrJ ,ro, .  t f . .  n, i ron .o,ur,o,,  t , -d oeo, c,nDtovcd.
rìr  cn,,renr offar,y mnreri i ,  " l  .pccin cns qortu hlc berr s,  i tar.  Orr.  i rcoucr. i
fcrrrc,  roo. ofr ' - rro, ,  f"u,d with rcf i re ernbJn'ns,rrarcr i r t  i ,  in adrmrture sir t ,
s"wdrrr .  which rmy \ : :ve bccrr rddcr l  + ar "dd,, ,on.t"b,"-be,,r .

ì r  ordcr ro dcrrrmire rhc r , ' ion of,Jr rnd narron !c,pecr i \c l \  t .  î t ,cn Jc,cpr ing
rì ,e prcvalcnt rde: th-r  r le prc..nat i rc mar.rrr t  w+ c,rpoycd i , ,  d,c fodn of:
soh,r lou. sor lco rwu chickenr lplucked ad evnc,, ,rcd) r" ; .c;nr,  drv.  i1 , ,  3 o".
.c, , f  'o l .  ( ion oT,,r?on and onc chi .ke I  tor rhc srmc tcreth oft i re i , , ' ! ,  8 Dú c:Dr
s o l r u ' o , r  o f  c o m m o n  " a l t .  t h c r c  u *  r n . , h  p l t r e f r c r r o n - s i t t r , o n , , l c , r L I c s n r l l D
borh c+cs. Af icr r l ,c .o. Iurg. rhe chi .kcn, were rrnrn"rscd ir  wrrer for rbort  e
mimrtc arrd then exposed to tLe air for a fornighr to dry. As soon as the fowls wcrc
re.or cd l -om rhc brh rhey wcre eMnri , 'cd od ir  w$ fornJ rhr Jt  thrcc, alr t ,ouah
p un p. w.rc.of i  alrd puJpy ro r l ,c rou{ t .  t r  \^ x vcry dJf,  uj î  ro h.! ,dìc rhn,,  w,îho"ul
rubbing otrpottions of dre skin, and of the two which had bcen in the natror, one
wr very nuch discolourcd, with the boues ofthe lorver pat ofonc wìng barc; the
oths also was dìscoloured inplacc, and somc ofthe skiniad d,sappcùcd: bur iere
wcrc no bare borcs. The fowl which had ìrcen in thc saft solution, 

-howcver, 
was in:

n1úch worse condition rh.n either ofúe othcr two; part of the Dcck, thc ribs oD one
ride ofthc bodv. thc b*kborrc.  pL-rrrcJly rhc who'.  ofon" wirre and rhc tower o.ur
of onc ìcg u cre entircly free from crrhq Resh o- stur. ,h . bon;, ocinÈ ouk b,-
md frnr,rhc rc.r  ofr lc bod) rhc, i in $a, i , ì  pù,\  oo,c.nd I  rngi j ,s r"srnp,.  Aftcr
Lh. forvl . .h.rd Lon crpo,.d ro rhc air  for a fortnist , ,  î f .y **" ,g; i"  ;*- , , i " ; ,1.  rh.v
werc ar rr4rd. dry .nd v.ry nrucìr  shrunl"n. Of r tre nvo wtr,ch h.Ld bcen irr  rhe

of

rh
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I Thc woódcn coFtrs that lnvc bccn fould conraining .cfuse erlbalnùg !úreriat ùEy have bccr

: The value of rhjs would havc bcen thc case with which rhcy .oÌì1d have beù wjlhdnwn whetr
tlìc opcnrior was turil]..l.

-  
3 ln  onc  "$ .  r  snr , l lD , luL  o fwh ik .powdc j .  p roúb )  n r ro r .  * -  lo .ud \ r l îed Ihcr , ,ourh

or  r  mun qy  o l  lwn ' rv -  f  D} rJ rv  d" ! (  w .  V  l .  pern  ro  F .  V ,  .Lay .  H.  / ,  ópd, , ,  t t  n l  t r4a l

!J.-P. Lxu.r and z. rskrndef,,4,,. s€/,., ùnt9j6), pr. Ìsèe4.
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dap ofburial. Ncithcr pigeon was bleached. The natron from the one. where it had
been h contacc wit! thc body, was discoloued and consolidated from the efects of
the exuded body Éuidr ard containcd a Lrge number ofsnull dcrd insccts (probably
larvae). On dissolvnrg chis natlon in water, rhe solurion vc uuch discolouted and a
.considerable number of additiotal iDsects becÀme manifest. Thcrc wcre also a
number of these irxects adhcring to thc body. The salt from thc other pigeon had
bcconc slightly consolidated from the exudcd body Anids, but rvas nor visibly dis-
,olorrrcd. rhorrgL on dLsolving i r  in " .rcr a d,. ,olorrrcd solur io.r  wr,  produrrd. rn
which werc a fcw dead ùsects similar to rhose from thc lrst pigcon, but there were
no insects on the body. Aftcr ninc days' drynrg the pigeons were cxanined for the
presence of natron and srlt. Thcrc was no visible efloresccncc or odrer perceptible
indication ofeither, br:t on testing, salt was fouad in all four nrstances, in two ofwhich
it had maniGstly been derived fron that containcd in the natron. Thcre was no
natron prcscnt on the two pigeons that had bccn treated whh this material, thc bodies
being very lightly acid, as were also the two pigeons thrt had been treated widr salt,
though widr thesc lancr the Àcidiry appeared ro bc dighdy grcater.

Birds (chickens rnd pigeons), thcrefore, may be prescwed rvhole ard nr goocl
condition by soaking them cither ir al 8 per cenr solution ofrutron for seventy days,
or in a 3 per cent solution of natron lor forry drys. Birds may be prcserved, too,
though not nearly in such good condition by sorking them for sevenry days in an 8
pcr ccnt solLrtìor ofcomrron sat, but they are not preserved when thc strength of
thc solutiou is reduccd to 3 per cenr. Birds ac dricd and excellently prcscrvcd by
packnrg them for forty days cither in dry natron, or dry sa1t. Birds that have 6ccn
treatcd with natron do not cortain natron, but are acid, the alkali ofthc natron havhE
been morc thrn neuLral ,zed by rcrd dccompo, ' t lon product.  ofrLc body. ì  hc,e birdi
too. contaìr salt, derived fiom that origin,lly present as an inpurity in thc narron.
Bircls tlìat lìave bceu treatcd rvith salt coutain sa.lt ard also are acid Éon the acid
dccomposition produc* of the body.

The experinents provc wery definirely the falsity of the argumcnt oftcn used
agahst the euployncrrt ofuatron for dcsiccation, mmely that mummies are genctally
acid and not alkaline, and that, thcrcforc, al alkali carurot have beel nsed. A bodv.
horeve..  nray havc been rrcated wrrh nrrrorr +d ' r i l  be.ìc id.  r .  i ,p 'ovcd by rhc rwo
pigeons munurincd by me, onc ofwhich hrd bccnimmcrscdin a Datron solLrtion for
forty days md thc odrer buried ìn solid natrou for thc same period. Thc reuon for
this apparent aroDaly n nanifestly that in most cascs drc fatry acids and posibly other
acid prod,:cts of decornposition have more thm neutralizcd the small rmorut of
alkali (natron) Jeft on thc l,ody aftcr weshing. The probabiliry drat this would prove
to bc the casc rvas suggested by mc uany ycars ago.l

Thcrc cmot bc any doubt whatever that thc essertial operatiol in a1l nethods
of muru icatiol in ancient Xgypt was thc dcsiccation ofthe body, and although
cenail dctails of thc uunmifìcation process v.ded from tìmc to time, the dcliberate
dryirg ofthe body remaincd the principai feature antl this, I believe, was brought
rbort  by rbc use oldr,  , , r , ror.  r ,d, 'or by,oakiug jr ,  J rolu, ,on..

I A. Ltc^s, Preîtud|tu Maîeridk, p.1r.
! Cl A. Lùcrs,J.E.l., xvn(rej2), !!. 13?-8
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of tbrs rirual prrfcadon "re fou.nd on the wall' ofseverrl tombsr îrc decea'cd

invr irblv depÎcted.s Lhonsh dive is showb sroding on '  pede"tal  or n a Ps or

bu,u, or aìrcà"t ivdy sertcd rrpon, l*gejar '  whiJc the pu;$' ing soìut ion-of tutrot '

in vater is poured ;ver him iy tw" ór more o6ciants Somewhar similar sccnes,

apprrenrì1 iilustrariug different stagc' in thc process oflustr*ion. also occur oo r*o

."?nn, o,iUli,n a Sr -apan.'�h tbc'e, rhe dccc*ed. morc re:lisri'alì1 lePrcs'nrcd as

, nakei corprc, is sho"" st:urding n $hrr rPperri ro bc a rrough wi(h srePs orr eitler

s,de. ard l r inq prorc in ,  ran!. ;hi le rhe P; i fvì 'g f l r r id is pourcd over hirn andis

l-al l r  pi i ' rà exrc"d.d on a corch wluch ;  covered bv '  mrt '

n i . ,  ,1" * . ' t ' i 's . ,n anomtirg wirh oi l  fo l loucd. whcl '  i '  rercrrcd Lo bv Dro-

doru.."  rnd * evidorce of ' t  ma be mcntroned r ln m*'  (onc ofr  lare pcnod Twentv-

sixtL to Thitieth D)'narty, and thc others of rvhich the dates 're not given) staìned

w;' t '  o i l  f " , .a bv W;. ' " .1 ' "  ,1.  r  l .Sro 'ccropo. i ' .a ud tbe l in"n srained wiù o' l

fo,md by Lansiné irr  . ìn. ,rr t ' r 'nrcn prt  of-ruenrv-si \ îh Dlaral tv dàte J 'orr- lhrbe"
prrL of qhicf  i '  i r  t lc Criro Mrrcurn wfùe L havc cMmLned rr '  5

i- in; .Jt '  n* to",  "r  *hich r lc Mu'crrrn Loo* onc) u^ wrapped inro thc 'hrpe of

" ' i l  . ' ,u.* i . , ,  rhc o* t  er,rued " bcmg rt  cm. {  r  r  incl 'e ' )  long ard containing a

mixt, , rc of -c, in .rnd ' rnd. rh.  l inen bcirg grc^; in parrs:  other lor '  (o ' ig inJLi

twenw-nhc, ofwhich the Museum took nìne,t calÌed swabs in the Museum registcr,

bur urcbrblt enrbalrners pads) werc ir var'ors cur:o'rs shzpes The luen wà' grc';

,"d -me "í i r  "x srruated wìth oi l .  wi ih lhis l incn rhere wer" r*o red Porter l
iers ronc of which ? I evrnined) I ith .n crnbalmen incriprion on the necl' con-

L;un ,  .o* o*,  ," ' -  " f  srrJl  bundlc '  t  r .pped rn grcsv l i ror '  J l  of  t  hic l  cor-

uncd-.,ni"rc of re'u a-nd s,nd l ar.urgand l-layc' lound 'orJ-*"ired brrd'gei or

ErghtccnLh Dyrrasry d:Le. aJso rr Dcir el Ùrh,ri 3

h" g.n.rj,rxió".* be nrrde respccrirg tÍe u c,tmenr ofthe bodv afLcr lu'rranon

,"d bÀre "'"pp-g. "ince the proccdurc v*rcd rt diffcrcnr pcriod"r d tr"rct't

ubcc. "ro "r th rrre soc'r l  satus ofr lc dead p,notr.'  
After.bout rhc begin, i rg of rhc ElghrccnLh Dvnarl  '  rhe bruin wa' gcneral lv

renoved frorn rhe crariurn,-wlridr somctimes was Icft enPty and sonetìmes was

6lled witl resil, or resil and lilcn, though occasiomlly duri4 the ?tolemaic period

it was 611ed rvith wood pitch (not bitumen)
Ihe rnor* .nd ;bdomen. úom whi. i  -he orgas except the hc*r '  *ererernov"d'

,onrcnn- *ere lefr .mpty. sornerime' they qere flled " ith ' 'ohd mass ol re!:n

or more eorerallv withliren soaked in resìn (the resin manifcstly hrving bcor em-

olovcd ir-rhe molcn starcro rnd the Iinen proLablv luvirrg bccn used to ccotromize

i. ' i ' t .  *"a," ' .  or or\elrarer i : ls.  Drr ing thc Twcnt;- Îrst  D)ansfv ùd larcr t l rc

ctried visc
the four r

Surgeons
carcfully
With rest

pool fror
'Aftcr a f

of thc ril
\,,,hich . .
had cvid

Tutankh
Tutanlh

bandag;,
n black,

I ,A.- M. slackmm, Rd Tra,., xsx (r92t, lp il-5ó; B GÀYlotr' D6 Asvtnche ReiiiSa'�g-

r:.f, !P. 32-30-
2I. c^parr, chturiye d'Eqnk, lw Gq4r)' !! r9r-3.

1H.E. witrlock. M.M-,4. È,11., E:lrptidr Eved 1927 tg23'PP.25-26-
3  No. l .  ó r3s5  B.  0  No-J  d i385 À-  ?  No J  óJ385 c '
s À. Lúsils and ww' C. Hryes, M M A Btll , EllPti.t Exlod 1935 1Bó P 23
, c. Elìot Súirh, Cdto s'. Joú,., tr (r9o3), P 46

1oD.E.  Der ry , ,4 ' , .  S . ' , . , xxdG93e) ,PP 4r r - ró r r r ( r942) ,Pp 259,2ó3 '

G838),  pr
1 H , I
3 D . !

5 C l



d r c d \ i , ( n - $ c r c w , J p p c d , p , n f o . r . , r n o o i c n r c t d .  t e a ,  h  $ i , h  -  f i g , r c  o f o n e  o r
t l  c In, ,r ,on. or r . Inrr t  d, l  r . rur jk ì  ro r 'n bod1. \o .c- i rnÈ rhc who e Lodv sr
, " v c - d w r , h r " . , , . J , J i n r l r . r c o r  r l r c c u l r c : r L n o u n n r r . . r r l , . r v t , ì h . r r l r ì  r q l r
llhen it Ì'is destroyed by a bomb. rvas ìn the Muscun of ttrc Royal Collcee of
surgeons, London, dìc Nholc body was cncased ni rcsiÈsorked tù1cn, whicli rlrs
carcfully moLJdcd nrto shape, and the body cavitics rrcre packcd \!irhlnren .nd rcs;n.
u  . r f  r  p c ,  r  r o  L h e  , r . r r r  r n l  o f Q , r . n  V ,  ' y c  r n x  ,  L L , q t , r . c , , r t ,  D , , , , . , r )  W ; , , t . ,  k
. îd,e ,  ,1, . ,  f te búdr ."v iry -  h p., . icJ t igt , t ty . . i rh i ,g,  i r rrp.cqn,, . , , i  r ; rh rc, i r
r . d  p L , , c  l i q , i d  r  r .  " . , ,  ] , o ,  r c C  o , c r , l , c  i , . ^ , " ,  i ì  - ( c  , T  f l ù k  u | l , i t  i r  f o l m c d  -
pool fron r to r.r cn. .lccp.' 'Thc facc rvas mearcd with a Llack resiDous D:!stc.,' A l ' ì . r a É < . '  l , y . r . o f . l ú t l ,  l " d  b c . r . p p l , c J .  t \ c  , v t , o t c  t . d )  $ ^ , , . r c - , h . d i , t : q , , , d
rcsir. Furthcr ureppirgs and further drcnchings rvcre rcpeatcd.. With rcspeci to

h . ,  \ , ,  : , < d  t _ . r c r v  w  i r c . x  T w o  l r r q "  f . . s , , . r , , .  r c p r e . , , . r r , !  p . , r r .
o f  r h c  r g l r  a  , C  l . r  . i J ( . " f r h c r i , o . , . $ , , t , , t c , i t , , , , i , , , , . . . r ì t i " d w - r h ; " , , , .
rvìrìch . . . proved to consisr ofliucr conbnrcd witìÌ thc sanr îesìrous D*erìa1. This
hrd cvidcndy bccn nrtrodrced Nhlc hor. . .' tn onc imtrncc ofXlcvcnrh DvDàsrv
d:rte the borly was covcrcd with bccswax.{

Ir blany nlstanccs, cspccially ivirh the later nururics, but rlso iu the casc of
Tutarkhomùn, thc rvhole body is vcry black :rnd in somc cases, md rgail i,r dxt of
TÙtenkhmrùl, cvcn the boncs arc black drroughoùr, À coDditio,i r]u;frcn is atrr!
1 , , ' , , l r . r , c l u d I l , " v i , , g l c , , , , " . k e . r  i , ,  L , ' . . , r , t " r $ , , i . t , , t , c , c i .  c i r \ e r " v i J ( , - c
Dot prcbrbiliry, aDd, ù nry opnrior, .rs a rc t of Ìuvìng examiùcd mauy ofthcsc
,, , . , , . , ,n ic. .  i r ,  |  .d i . ,s r l , . , ,  or- ì  (  L!J<t, ,  ù, ,  rh" Lt .ke,, i , , ;h.  \  t , (n .  u ."r l  bv.r  tn. ,
o f ' ' " r . p o r . ' ' " e o " , c o , , ' b , , , i o , . , r ' h c . r g , . ,  i  ' , , 1 r , , " r ' t . '  p " , , , . ,  " r  i , .  R , . r ,-c:r , : . r , r 's . tcr r  r :  J . r ,  rr  rn r .  rnd of - , rc org r . , ,  , , ,  no "r  r t ,c Èo ,e,.  "  ' ,^rby tn e
.  r b o  I  J , d . J r L . , , r c e o , F  , ,  " r r e r  h r u , c  - r  f u r . , r t . "  t r  n , r r  L c  r ù  n r o r r c d  r , : r  r l c r c
r . . ^ r : u , l r o r g - r ' n  " r r c r r L l r o r r r r o p . r , c n r r r r f i e , h d - ; o o , - r t r . r r r , . n . h c r  n . r J' . r r ' . r i , d i " l , c d o l r u i r h - r d r l - e L o r r c , r c r : i  r  L l n  r . r u p c  , n d  r c . " r b  e  i , r  , u p . n r _
| , , c a g c l , r n f . s ,  o r , l . c ^ ' J . , , - 1 . w h ) p . ' . " " , , , , , , , , . . . , . " , , d r h o . . . r i . f l v o É t , r c
C,lrc, sholld e\hil,rr úis blackeúig is not horvn, tut n sccnx pos;b1c thar ir corr
menced wìth a ftugus grorvth (nould)caused by danp, rvtrich at a latcrstaee became
r  , t " r , , n - ' u " o , . . . .  I  . o .  r t c , ,  h c l  o f . o , n , . . r .  d , , : n É . , t ì c r  w " . t d ! g  " ; . d  1 . r " . ,
b " n J ' p i , , r  n , , )  I  J V c  L ' c c I  r l ' e  p r . d r y o . , . g  c - . r . , .  w , , , n  J  t o d y . o . . a  " i , t .  , . . , , , ,
is bhck, sLrch blackening_rnay bc vcry difcrent md may ì:e iluc to ttrc buming rud
couequent bhckcning ofthc rcsnr whìÌc ir rv:rs bcnrq Lcrtcd ìn order to nicftìt for

r . ,  of  ,opl i . . .uo|.  r  :ough . Ic-c ,s .u, , ,c .  ig, , !  . . , ,d"".c !h.L c.rrain rc. i r . .  rrrr l
bcconic bhck rvìtli agc, cspecially whcn nr contact rvith fatry maacr.

As alrcady stated, for a long perjod after thc nÌroduction ofembatrnins, ir rvrs
c o r f r , , l  r o  r l c  I  r g ,  r ' d  s ( r l  l , r -  r . r s * .  L u r  c r c n . r r . . ì ì y : i r r r p t c r  a r d - c h c - u .  r

)  < ,  . i  L l h o  \ n  , h . , - 1 , T .  s , ,  ,  a  r , . o r  .  p p  r j o - c . :  T .  J  f e . . . g r . . \ .  4 , . , d , o t u ( , r .  r x v r
r r ' , 3  .  . p .  r - o  I  :  \ .  B i ' , 1 ,  / , . . a .  4 , , / .  L . r . .  \ u , r \  o .  f ? .  _ .  . r

e H. E. 
Wwùlock, 

M./l.1,!,,i,, p!. 10 I r.
I D. E. DÙry,,!,,. s.",., x\xrx (r9r9), pp. arr r".
l Munnùt No. tr3 íoùnd bt llnno.k nì rhc Mortùhotpc ccnrftcry xt Thcbcs. FrorL privÍc

notcs klùdly lort Dìc by Dr. l)c.ry. Scc xlso t). E. Dúry,,,1,,. S.r,., xlr (r9atr), pF, 24ú_17.
5 Cl D. L Dcr t, ù H. Crrtcr, Ttt-dnkh l,m, \, p. 149 (Alpùrdix t.
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methoÀs wcre introduced, so th:r even thc poot were able ro rvail thcnselves of
some preservative treatmetrt, chiefly desiccation bymears of natron, and so thcy, too,
n'ghr hope ro rttain cvcrìsrmg lifc.

So far, the only referenccs made to any ancienr dcscription of the ncthods of
mumnilìcation have been À fcw to Herodotus and Diodorus, who are the only early
writers who l.rve left acLu:l accoun of rhe proces. rhough allrrioru ro embrjnn,g
occur ir the works ofmany other clasical authors.l No exralt Egyprim rext contrins
rny details of tlìe methods of embalmilg, but Sethe has soLrght to connccr certain
passages in tlìc B,aanid Texts wirh muDnifcatìon,' ard in a docunent darcd to rhe
First Intcmcdiatc pdiod 1he sccret art of the ernbalners' is refemed to.3 The so-
crile<l 'Rit,:al of Eml mirg'a is esentiaily a rdigioN rexr concerned with dre
application of unguents, thc bardaging of the body and the placing of m cts,
though details ofembalnring Day once have been inch:ded, sincc the text is posibly
nrcomplete. The Rhind papyri 6 ac also largely concemcd wiú the anoìntnrg and
bmdaghg of the body and mettiol crnbalning only bricfly. Thc carlicst detriled
dcscriprioD is úat of Herodotus,o who travcllcd ìn Xgypt about the niddle of the
fìfth century a.c. (somc tinc bcfore a6o r.c.), thc ncxt earliest being that ofDiodorus,T
rvho visited the country about four hundred ycrrs latcr, during the frrst century r.c.,
each ofwhom rvrote an accoLut of rvhat he had sccn and hcard, includnre a descrìp-
r ion of the proccsr of n 'rrrrunfrcat ior.  Fronr the 1 u errr  y. , , rdr Dy"a,ry óo4 u.. .  ;o
5z5 r.c.), however, which is eulicr than Herodotus, thelc is ùc Apis Papyrus,3 whiclì
contahs a descrìption ofthe embalning ofthe sacrcd bull Apis, though the lìrst pat
is lost, md only thc sections deahrg with bandagìng and anointhg are prcserved. A
convcnicnt nmuary ofthc nore important textual cvìdence, including the Egyprian
papyri aÌready mcntioncd, the accounts ofHcrodotus and Diodorus, alld rcfcrcnces
to embahinrg iì prpyri of dre craeco-Romn pcriod is given by xllior Smirh ard

Apart lrom the representations ofrnual purification meltioted rhove,lo illLrstrations
rclatiag to mummilication are extrcncly rare. Two similar sccues discused by
Dawsolll may posibly show the nunmy alrcady wrapped wìth the 6na1 adjust-
nents bcilg madc to thc bmd.:ges, the applicatiot ofresir ro the bandages, thc decora-
tion of dre nask, ctc., but úis interpreration is rcndced doubtful by a third scenc of
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I w. R. Drwson, ,{ry)?rar, x G928), !p. roó-r2; M. M. Mcrcicr and A. Séguin, "lrdlù, N

'K. Scthc, Zur C$chi.hte det Entl,alsanh ig . . . (Sítz. Búf. ,t., 1934, pp. 2rr 3e). Cf. also
A. HerrDrn, z.D.,ùtC., cv (r9Jt, !p. 28-29; N,,ar, ú (r9jó), !p. 8r-96.

3 A. H. Gardìnc., ,4d, "o, trior t ó.f út Egwtkr Sdge, p.37-
{ s. saurcroù, Rirfi de i'E,'barktr'nú1ti G. Mtsperc, Múrcnc aut {elqr6 ldunts d, LawEi

G. Rocdcr, trTttder zlr R.ligiot . . -, pp.297 3a5.
r C. l,/lijjlcr, Dic bcide, 'Ibr.ryaùn\ 

Rhitùl.

3 W. Slicgclbùs, .z.,{.S., iuGq:o), pp. r-33- Prts a.cquotcdi'rR. Mondrnd Q. H. Myùs,
4,.r.,,r, t, pp. r3 :o, 60 64, roÈ2,

0 G. Eliior Snith dd !V. R. D,wson, Eg/lri,r M,r,nrr, !p. 4j J6, 57 7r.

tr w. R. Da\vson,J.E,t., r (1927), pp. 46 42, Prs. xE xwr.
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upon. l t  s louJd not bc forgort"n. howercr.  rhar rhec dc.cr iprrons *c of rerv t . r te
datc aìd th,t duing ùc irterr al bcrween thc fr-:t prrcr icc of r,rrrmiîc,troi rnd
dìc time they werc writren (abour 3,ooo years) the methods underwent considcrable
uodifications, for instatcc during thc Tweùty-6rsr Dyrasty when the embalmers
rtLcmpted to rcrore ro r lc 'hru,r lerr  body rhc forn i t  hrd lo,r ,  by packine urrder rhe
sl :r  lurcr.  s.rwduq. e"rrh. srnd. or oùcr m"rer i ,J. ,  and rh,t ,  r l ,crefàrc. i r  i  not Lo be
expectcd that the descriptions should bc accurate in evcrv detail for the whole oeriod :
but artilìci:l desiccation with uatron beforc burial, ^ à.,"ril.a Su n"roa.rn,. *^,
Jmo,r c.rrdly rhc undcrly ing prur ipte of rJ,crn .r t l . l

In r l .e ùr cxpcnsrw ncrhod. rhn,rgh nor in t5e lc* cxper^rv.  cne,.  rh.  brain
ùìd rhc abdominal and thoracic viscÙa, except the heart ud tiùrcys wcre removed.
Tlris agrees h úe m.in with the facts founl from an examination ofa verv larse
nrrnrbcr of,rrrrnmrc,.  rhc l ,carr : lu"y,  havirq l ,ccr lef i  u,  po, i t ior, .  "rd scrc, l iv
J,o rhc ( i .Lre1s. bur rhe brr in a' ld rhc r . , ,  of ih.  v isce,.  h. , , i , .  U-, ,  -- .1.a.

I  hc hranr ws r,ua1l1 rcmoved rhrough the nose by bnak,ng rhc olnoid Lrone,
t iougl, .orhe nc,hod\ \eraì,o pracr iscd,,ncluding ey.crbraî i01rhro,,gh rhc brse
ofthe skull or via a trepamed orbù.3 The cxrracted b;aìn wm evidentiv not"oreserwed.
no doubt because it came away ìn too small fragmcnts.

The posirion of thc wcnrral nrcision for thc removal ofthe viscera varies sornewhat
D diflerenr pcriod.' 1,,ú dcep n very rJ,c D.rÀnces i rr r orr ùc Jcft sidc. Ttrc ex_
nrcred vi*em wc'e. leurcd and dr icd ard eirhry pre,ervcd,n scprrarc,"nooic iars
"r ret ' rmcd ro th.  Lrodv cavjr . ,  in crnouic pàcels.

Bronzc nrplcmeDts tlìar may llàve ftor used in nunnification havc been dc_
scribcd by Sudho4o who ide[tiIìcs the curvcd hook wirh which the brih 1vas rÈ
rnov.d. rhc L' i fc u,ed L, cvrsccrrr ion. " , lc rong, ( îptoycd in r ,uf l i rs r \e bodv.

Sonrcnrrrc, .  l ,orvcve,.  rhc *,r , , ' . ' - " f  r l -"  -rroi" ,"1", ;* , ." , , t i . . " , i , , t i  t , "u"
adopted dre best md most cxpcnsive mcdrcd ofenbalming in usc at the tinl have
been found that luvc not becD cviscerited, for cxampte that of eueen aashayet, wife
of Men h"rDe l l  tElcvcnrh Dyn:sry.) .  rnd rhrt  of  \ ,4-ycr (po*ibtv a u.- . . , . r .  * lo
s".bur icd uirh thc w,vcs or M.nruhorpc. borh of wt,o..  sùe fo(nà Ly winto,t

at D(

I Ct A- Zatì and z- rskùdcr, ,a". Sù,., xú G9at, pp. 24s.7; Z. lsk^,óet, AtL setu.,
ùr (r9jó), !p. rej 4.

, G. Euior Smìth, M1,,. .r'sr È9., \ (rsÒ6)t Rorat M""rriet: w. R. DàFson,/.Èi...1., rù (1927),
fp.-,1o 49i G Elliot Smith 3nd 

Ww- 
R, Dawsoú, ÉgÌ,?,td" Mxúxtíe!, pp. r4ó_7.i' t. -ol'.llc\rc. 

,4rdn ,/. / a4op n d q ? r a-,\., tp. ò5 s,. L. \r. ^t_(8, /,4,r/d, o/op-. u
rre@) ! t .  -  , , :  l l  O-dr* i rg _rr .n '  tu .14t ,nfota! ie .  wt  ,oo,  .  Dp.  .  oo:  U.  n l  r r ] " - , , .

Hh lo r )  o ,  ML  LL i t . I i o  ,  t , o r .  Royd t  Sa t .  o t  M  nu r .  \ \ t ú ) ^  DDqra- j :  
_D.  

A  Mi " \LL-  / "à r t .  Fopt  A14, ,Òp.  t . " / . ,  *s  r .aa , .  !  , ,5 ,  ì .  j .  r , . .  q ,J " i , ,
,4 ' . /Ao lo l td .  yhn l l s jb l ,  b  )óo ,H"k ,yo tEcr r l i ,nMú. , , , , . ,pp . , " , : t .X .S"A.F |F � , , l , , i i , l , ,
c.rrtu. dú |v.dt.tn, v \rsrt, pp. rúr ?r.

4 w. R. Daw$n, Conrdbutions to dre Eisto.y of Mumùificfion,, pro.. Roldt So.. d/Mad!
. ra" .  r ^  r l l - ì .  pp .34r  4 ,JL .A. .  t I  r92 l . .  pp .4 :_aJ :  (  \udhof i .  1 , . t , tu  iú tL , , \ i ,h l r  do
rv ' .n , : r , .  !  oor r ) ,  P t r .  LúJ  7r .

s cf L A. w. Bldse, P/troty RaM'tt nl.de an Egft tiai Mt rÚier !.2J; c. llliot snirh aùd
F- IJr'Òod 

Jon$, ,rrrlr. sa a/ o.fN,bjd, 1907 Igas,Í, p.2a6.
6 K. strdhof, ,4rltl Írl Cd.hnhft dù Mediztn,a 09rr), !!. rór,7r. Scc rlso F. Jonckheere,

Atton de I'autaftie ,i\nre "útri., pp. 90 93, tor-3 .
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ir  Dci ' . '  8"hd I  rnd.\J, , , ,ncd b\ D.1ry..  p( 'Lutrcw,,or,ced a \ im:,rr  f rcr Jd
rtJis "  rh r  \4ULtcs rcry -r .61, .L,mishcd an. p,eprred t  hc mor .o,r ly rr  uu .r
nivc occl  roùn.1 v rho r  r tc vcnrut incirorr ' .  A rrrurnrny of rhc rer i .dr Dc!-od
exdnined bycrarvlleìad no eDlbalmhs incisio,, t * p-,i .rtl" ";,** r,"l U"""
!ut  ravJy d,d e\rrrrcd , ,"  a, , , , , .4 rnd "noLh,r rn. ,rrrrry.  probabty of s irutr  darc
r r !  l o , n ì d  ù .  N . . ì ) , . 3 1 , o  w i - 1 , u , , ,  v c n r r !  . , , c , \ , o n .  h J d  a l j  r h c , b d o , , , i n a  ù g , r .
rcnovcd.s Inlcrior D1ùDrrnics ofthc Nov KingdoD fronr Deir et Medirclì dcscrftcd
by Brùyère lacked ccrtain of ttrc intcmrl orgrns bur had no orbatnrirrg

The abdoniùal an.l drorÀcic cavirics wcrc clemcd rvith palm wnìc 1d spiccs,
opcratiols drat naturally have not left any traccs.

Tlìe bo.ly c.vitics wcre thor i1lcd with u1rrh, ossia and other romatic sub_',rrc( u,d r ì , (  cn,b", , ,u,e i , ì . , . ,ù sewn uD. Hcrodo,u5 .pc, i f rca I  vy: th-r  r , :c.c
oP.l .Ln rr \  took f l fc bclor.  I  r(  I ' r r  rol  t rorn.rr  nd..r l Iot  gh Crlr  r l . ,  pcrr;gr.$.s
l- ì ì io,  S,r ì1,  r .J DJ$)o,r 'ud ortrcr,  h,v.  dorr: , . . j  rh, .  \ rJr. , , ,  nr,  -(c. , I  eyr! !nr_
, i . n " T r . f . , , c c m ó a l u u g , , , d c r r t , b ) r , k l d . r , o s r r o r J Ì l r r q q c r . r . , r r r h e b o d \ . * r s .
ù r . " c r . r c r n p u . r i ì y p r , k c d u , r t , < 1 r , . , r , " , , . p ì . r " r . ; t , , , ; ; o , ,  " , , d  r , . i n , , , i ' \ , , , c ,
and_r 'rrr '  t rgrL,cd w rh rAi1. $ìr i . t -  rv.rc r .nroveJ atrcr tLc núror,  rrcrrnrer l l .
) , " , r  

p " * " , g  $ o , , t 4  { c , d  r l c  p r o r c s  o r  J c L v d r u r r , r .  p * , . ,  , t . . " . r _ ; ; ; , ; ;
bo. ly wì l l .  r r  d coìLirr  r \e odo,r"  ot  p.r-cf"crrou.

. Thc fiml ÌÀcknrg of rhe body cariities, atrd of tLc cr]niil crvity where rlis was
done, undoubtcdly took place aftcr dre latror trertmcnt. The ernúahrine incision.
howwa, has rarcly been fourd servn up,rr bnr n often covered s,ith e plrtie of nctal
or beeswax, :rnd mrther uryrrh nor msìa has bccn identified with ccrtainty from thc
a b d o n , i , , L l o r r \ ú ,  t r . r c - v i r i c , .  f h c p ' u , c i p a t f . ! [ u g r . r r c r i r J . f " u r d h r v c t c e n  i r o r .
] ' r d ,  J - d  r . \ u r . 5 r s  d r h r , 5 ù $  d r s r  " n d  r c . u r . c r  r h d d r r a t r o n , r . l r , l , c n . a r r d o c c r r o r a i t v

Thc body nzs trearcd with Datron. This is uentiorccl only by Hcrodotus.
Thc body was rvashed. This olso is mcutioncd onlv bv Herodonrs. bur it sccrns

nro,r  , ," , ,  rr l  d, , ,1 Licl) .  . . , ,d ccrrruJ'  r : ,  Sn,-, t t )  .d-r , l  out.  I  h,r^.uggc,tcd

l I . I  y ' , 1 "  k . \ . 1 . \ 4 . A . B \  . t - ! / ù i ó L t . 4 r .  t a . Ò  r ó 2 t . p p .  . ^  4 2 .'u .  r .  l  \ r r ) .  r '  , ,L t t -ArL \ ,  t .  t .  a  ? { fpd .dr t  .  , ,1 , r , .  s , ,  .  \  

 

\ r r r :  .

r T. J. Pdcttigrcw, Hrr.rr .l É{),? tidk Lt!n,,ie\ p. óa.
{ ,\. B- Gmvillq E$a)r ù Egvtidi M,n,ùi.!i w. \. DawsoÌ, J.E.,,t., , l192sJ, tt. j6 77.

^  
5 c  l P o l  \ : ,  r ] '  n J r - w o o o n " $ . r , . r . \ r - " v . r \ i r i , . , J , - . o , a . , , . p . , . . , ,  r r i , " ,\ r " r ù  J  d  I i { / . l ì .  ì - . ' u  o , . / i r p , i 4 ,  \ t . , , . , , , . . . 1 ! .  r .
i !!. Btuyèrc, D.ir sl,\t/.lnr.L (.19J1 193J), p. j3g.
?J.-N. G nal, it roir. dd .,J1',r,,.",.,h, rrr8, p. sr.
ù T.J. Pcttigrcw, ÌtiJÌdD, o/EJfptidr M"rtflttt, pp. Bl-s4.

, ,G.E l l io rSù i thaDdWw.R.Dîwson, lg l r , , td t r - \ , , l , rÙ ic r ,p .ó r :W.R.Daúson,J .n . , { . , xm

ì0 Z. lsLtrndcr, .4"". Sar,., Lrtr G9Jó), f!. rso 9:.rrG.E[btSm,th d W. 1ì _ D^ws.11, Lrqtta" Msú nj, pp. ór, roo, ro3, rr9.

. 
tr spcciner .nJyse.l ùy ,n. tron a body undù .tramnntion by Dr. Dcfy, aùd probabty

J b o u '  r w , , , l  . e o r . l l , y r l ^ r v d . r c . , H . t  \ g , , t o L .  V . . \ ,  t . A , , t t . . C - , p , . ^ , t , y , t  r 9 z * , 9 , i ,
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already dnr thc greater detcrioration that is often scen in thc bandages ncarcst
the body, as conpared with rhosc or the outside, may have been brought about in
thefrstphce by furgus. thc growth ofwhich would be duc ro the body's luvnrg bcen
wrrppcd up r.hi1e stiU damp.

ih.  body*x a'oi ,""d " i th cedrr" i l  r rd oth.r  precrou'  o nrmcrrrs.  rnd rher
rubbed with myrrh. ciruamon and othcr fragrant nlaterial. Tlis n neìltioned only
by Diodorus, but in view ofdrc grcat part played by the use of oil and ointncnts
for the livine, some anointnrg ofthc dotl seems ptactically ccrtain, and the presence
ofan oinnncnt among refuse embalning mateúals examnrcd by Iskandcr 1 *ppors
this. In sornc cses the body was drcn covered with resin bcfore wrapping.

In thc sccord nethod derribcd by Herodonu, which s'as the rniddlc and les
costly way, ccdar oil wrs nlcctcd ilto the body ud prevented ftom cscapnrg until
thc cud of the natron treanrcnt.

ll the third method dcscribed by Hcrodons, which was for tle poorer chses,
thc nature ofthe injection cmployed for cleaning out the intcstincs is nol stated, bùt
alaost any liquid, cvcn plair water, if uscd nr suflìcient quautity, would havc bccn
etrectivc.

It may bc pointed out thàt in tlìc description givcn by Hcrodotus natroD and not
s:1t is dcfinitcly statcd to have hccn the drying agcnt used Washing is mcntioned by
Herodot$, and aÍointing hy Diodorus, but neithcr refers to the nse ofa bath, nor of
atrúcial drying (other than that implied by thc usc of rrtron), rvlich, ifthesc wcre
enployed, is nost astoDislìing.

The nethods cmployed for nunxnifying arimals were probably esettiaìly
similar to those uscrl il the case of hunran beings, drough in some instdces the
{esh may have been renoved. smaller rnimals, birÀs md fisL wcrc usually not
eviscetated and rvere simply trcatcd wìtL natron and resin." What ms evidently an
rnnlal enbrlmcr s workdrop with storc ernbalmnrg table, probably dating fiorn drc
beginning ofùc Prolcnaic pcriod, was found at Tuna el Gebel.'

The mcthod ofernbaining the sacred bulls, as practised during dre Twcrty-sixdr
Dynasty, and given in the Apis Pap,'rus, was rpp.rcndy sìmilat to the second method
ofHerodonrs, namely, injection pcr aaarr. There is not uy ncntion ofa bath, and
solid natron was employed, thouglì the namer ofits usc is not clear. The bodies of
thc bulls found by Myers at tlìc Bùchcuù at Armart wcre so badly preservcd thar
practically rothing was left except boncs, though there was some evidencc to condrn
the anJ trcatnent ofthc cntrails, antl ar cncma, a douche and two vagnral rctraccors
ofbronze wcre fountl.a Several embalniie trbles oflatc date for usc in conuexion
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12. kkdìder,, fi. Szo., xr Gejó), pp- r8ó-92.
r Cf L.-.C. Lortet and c- cùi,ll^td, Li jaue o ijtei C. Gainard úd c. Drssy, ra.Ia,,e

,tóùlf{etL.-ta-Lo et, Rc'ue .lcs dcB no'td6, x)m(rsot), !p. 363 l i L.-c. Lortet, L. Hlgo@cnc
rnd C- crilhrd,,rrr. Srr., ùGeo:), p!. rJ 2r; A. Btrtmwi,.4n,. se,., xlvn(r948), pp- 53i-93i
R. L. Moodìe, Rdorrd,oLri. S tdh\ oJ Erfptirn .k,1 Púu,u, M,r,rni, !p, J4 5 5 : C. G. Fiùk ard
A. H. Kopp, Tehni.dl st'd,6, w G9l8-9), p!. rrr 19.

1s ctbr^, Chóú.1q. d Égtrc, xÌv (re3e), pp. e3-94. Tle stoDe €nrbalNins tablc described by
\vn ock (H- E. wirÌIo.l,,4,". sù,., xxx Gglo), pr. ro2 4) nrrt rlf hlvc beú nú€Dded fo!

! R. Moùd ard O. H. My{s, B".liurr,r, pp.62 64,1È2.
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Nith úc clrbàlmirg ofúc sacred 6nll Apis have been found at Mcmphis, somc of
thcm bcnrg aiabctcr and othcrs liucstonc.l

Thc natcriais Drentionctl by Hcrodons rud Diodorus a having been employed
in the mumrifrcation proces, as also ccrtain niatcriÀls srÀtcd by Pliry to have bccn
Lrsed by thc rgyprians for cobaimnrg, antl those fomrd in rcccnt timcs irr connexion
with murlmies, takirg them in alphal,etiml ordcr, rrc: alL:m, bccsrvrr, bìtumen,
casir. cedar ojl, rary'r, ' ce s. eltnm\ cìbn noi, gu , henna, honey, ju pù bemies,
lime. nàtron, ointilents. onions, paìmwnle. resìis (iùcluding sÌrn-resins iDd balsrmr.
sr1t, sawdust, spiccs, ald rood ter or rvood pitch, ai1 of which rvill noiv bc con
sidcrcd, cxccpt Ìnìc, natron and salt, rvhich havc alrcady bccn dcalt rvith.

A r u M
So lar as cen be asccrtanrcd thcrc n no cvidcncc ofthe dcliberate rse ofalumnrnrm

srlts ni mtu:rmilcation, though thc {ìndng of alum in a Twclfrh Dylasry lllùnxDy
has becn hkcu as an nrdicatioù ofits cDrployucDt.: lt is, horvcver, more lìke1y that
thc prcscucc ofthc rlum rvas duc cìthcr to its usc as a nordaot in dycing drc rvrrp-
p;ngs,3 or to the existe[ce of soluble ahminnrm compouuds c ìDìpulitics il1 the
n.ltron used in lllDllllDiccation.r

t sn rswax
tseesrvrx, ivhich rv1Ìl be deaìt ivith nore fuìly in cornexioD with oils dd fits,

rvas oftel enployed in mLrmmificrtion for coverirg dre ears, eyes, nose, nioudr and
crnbalming incision 5 and elevcn specnncns ofsLrch materiai have bccn examncd by
mc, thc rcsults ofeight ofrvhich have bccn publishc<l:'bcesrvax wrs aho en4'loycd
on othcr parts of thc body, thus ir drc casc of a fcnale nurnmy (No. z3) of thc
Elcvc[th Dlnasty found by wnìlock at Dcir cl Bahari, wÌrich Dr. Derry kindly
allorvcd mc to cxanurc, thcrc was a brorvr incrustation, about onc to trvo milli-
nctres thicl, ou the dnghs and on the brck, which o11 amlysis proved to bc becswàx.?
The fìgures ofthc four sons ofHorus that accompanìcd the onopic packagcs durnrg
drc Twcntl.-Iìrst dynsty wcrc atso ofbccswar.

ts rr  uMrN
From:r study ottheÌiterature of mummilìcation there would seem at first thought

to be no doubt whatcver that nat,:raÌ bitLrmcn (pnch) fron thc Dcrd Sca s'rs c*
ploycd crrensìve1y in lgypt in the preservation ofdr dead, thus both Diodorus 3 ald
Srrabo,s when refern€ to tlre Dead Sea, state that the bituùen from it wls used by

rJ. Dn .k. ù R. AltLcs, Mirdl,nslr, p!. 7l 79; Mufafì eL Aúir, J.E.!., xxxry G9a8),

! P. Haas, iù M. A. Mùrry, Tùt'b oJ ît,ù B\thút, pp. 48-49; E. Lnrder, ù o?. .t/., p!. 5c
r2i M. ^. Mu'rxy, o?. .t,., f. ' I P- Haas, C/r,,i.dl Ns,,r, c (r9o9), r. 29ó.

rJ. Hiib!ú, n1 M. A. Múfay. TÒútt óf't\tÒ tsFturs, p.7+.
t A. Lucrs, cdtd s..Jd!r'., tv Gero), p. 67; Ctt.tlndt Na!', .t lt91ó), p. 266i Pertunti"e

, G. Èlliot Smith, Mó,. .l'úr. Éj., v (rroó), p. r8: c. Euiot Smith àrd w. R. Dasro!, È'g?,i,,
Mwhio\, pp.1r3, r17, r24.

3 A. Lucrs. Irr.rdln/. nfd,.rulr. p. 53-
' Cl D. E. Dcur,,4n,. s.Ì,,., x.I {t942), p. 248.
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t HùÒdotus, howev.r, rlthoùsh lìc rcfùs ro biruùrr on s.vcnl occxsiónr, ùrd desrìbcs the
n,rthods md nrrtcrials ùs.dbt the lgyptins in cmbalnnrg, do.snot nÉntionbjtuÌÌen îshàving
bcú cmtlor-cd. Pliny, too, xlso f.cquoìtly rcfcs to binrlrn, brt $],s ùotling rbdnt jts use n:r
nNnxniicarion, droúgh hc rneùrion\ Òdrer lmterils th$ w{c so ùscd, odjoscphus d Tacirus
borlÌ dcsribc rhc Dcrd Sca rDd tlÈ occurore of birúnÙ, t"t Ao ""t."r"i to ì"y ",. "t,t ro,
cn,bilnìng.

: l'o. a full dircu$ioù of crrlic. rcfcrences to biuNn, s.c A. LE.as, Irse nliúè Matctiats,
!p. 34 jorJ.E.l., r (rer4), pp. z,1r 5.

3 A. L!.n5, jn c. Elior Snirh ]trd F. wood Jorcs, ,4rrt. Surny a.f Nrbin, 19aÈ19as, \, pp_
312-ti Ptèetùtilc Mddkk;J.È'.1., r (r9ra), !p. 2tt-t, A'.je,t Esrrtidi Matqkk (1916), ip.
r22 4. Lucrts .onclusioù rhtrt bituncn s,rs cùrd.ty never eùp1óycd for ùnxDrLincadoù u;il
Ptolcnhic tnres xr úc qrlier, whcn po$ilrly n mry htrvc Lrcor urd. rcqúrcs sonr ùìo.tin.atioù
in vicw óf rhc lerìls obùi,Ìcd by Zxki and rskandú Gce pp. lod_7), dbúgh tìrc seDerd ttìcsjs
l q . r  I  i L  ' .  . , . . L o r u . , J u i .  r c o  J r ' .  \ t i ) 1 . , . d . r c h ó J . g o o d .

{ M . A . l ì . { ' , . \ l . r i .  / , j .  f c . n  r a  a . ó , . ,  o u n , o r . , l ,  . t M , , . h  1 9 .
5 W. lì. DNrson,J.l:-..4., n (re27), f. 4ó.
n L. Rcottct, De I'e" ,dn,rctaht dtdrt ú a]ùèt Jt\tychtit Ger2), pp. ,15, 50, 56, óó, ó7: .Dc la

Moùri€ où Múhia', A,ll. /aJ riutes thannrù1,EiEr.' pans .úro d L), p!. ,19-js; .Aul)'se d'ùìe
D,rsc .!snru$ ógyptioùrc iyrnt s{vi à l'c'rbúnlcmort dìlnìtrur sàcris conscrvés rú Muséc
de Ntu.bàtel'. sp/in,r, xvn G9r3). pp. rro-r4: Amly\c cines Hrrzcs rús cincm àgyptis.hcr
Sarkophrgc, C1.,,. zdirrÌ(, xxxv (r91r), p. rr7?.

the rgyptius for embrlùùg, rhotrgh tlìc foucr m:rkes no rnention ofit in his dc-
tailed descriptior ofthc cmbalnnrg proccs,r and rll nìodcrrl s,riters on munùDifica-
tìor untiÌ compar:nively rcccnrly also sratc dmr bituncn w.s !sed., Bur I quclied úis
smc ycus ago, and ny views on úc bjccr 3 seem now gcucrally to be acccptcd.
Thùs Ruffer, vriring altcr Lc w:s awarc ór "'y upi"in", ,ry,,n .tt is a pcculiai frcr
thrt I l13vr ncvù yct forlndbirurnen in any mu,nmy, and rny erpericnce norv extcnds
iom Prchistoric to Copric rincí! and Dawson vritcs r '. .-. bitumcn. althouelì
describcd nr modcrn books as drc staple cmi ming matùial, rvas ucvcr used uiil
Gra<o-lìomarr tina, od, ifthen,6y no meats uliversally.' Thc nisukc has becn
d. c ro Lh" f ,as rh.t t  nru, l r  of  rh- m- c- '"1.  c,ncr ir l ly f ronr th.  t , r ,  r  *runr lrrc. .  i ,  ot . l
- , d _ l u o l l . v , r v l i L - L . u ,  , : o , , r .  r h r , . o . , y r : n r . r . , . . x a , r , n " r ; o , , b y , , , o d o , , , t , c n , i ! r l
, . , . r ) o d s s d .  " J L .  t . r c  o  r ì y  r c . . l r ,  t l . - r  c r r b . r r o . . d s r . , , . , . + , , , - h o G h . N c b c c r l
. , , , p l o ! , J  r c  b y  R ^ .  . , r .  Ò y  \ p i c t , , , J . , , , .  b y  r , r r u ì r t r  " n C  L )  , , . v . c t f .  r , , 1 .  , , , o r e
rcccnrìv. ìr\ Z.úi "nJ kkrr.Lr

Rc, ' ;c,  " , , , l rm , ,y .pr i , .  cn. of  Fgl pu u|, ,unny haîerrt  i r  .L 

 

nr lvh.ch h"
' r , t e ,  ' l u -  b i   . r n  s a  p r c y r ' r . o  r }  r r  o f  r l , 5 c  \ p c c . m c r .  $ c r c  t r o r n  J r .  : r r r

," î""" ,  (o.e of r l r  ' l  L inreth try,  a-y. ! ,C rro rnJtredT: orrc rv-.  f ro 

 

r  bird
ln'nnùy (ibis) also undatcd; onc corsjsted of a bundle of bandrecs fron bird
,, , . .n, i ,K'  ( , ,  ,drr(d) ù,d orc \  - .  Í ro,n r  c uropi.  bos r :rnJar.  dr.  f t ,c t rs!  or, l ,c.c i ,
v . r y  l ' . c , , , d  f i l .  s i r l r r n  r h c  p e r i o d  N ì , , , ,  b ; ì u , , ì o ,  , , , ' q h ,  h J v e  b c c , ,  , r . e c  o d  , t r e
rcr J.o n' .v Lc l , re rr ,d ' ,  r rh,r  rhc um. pcrod. A.,o.  r f  binrner,  s crc ,r"J.  i r  ,cc,r .
rr . rrc l  nror e ìr tc ly ro luv. 1c., ,  ror non-h,,n,J, ,  .nrrrr  rLie. ,  ruc .  :s rho- ot b,ro,.  rho
r u r l , . r , , , n , r u , , , , , ' ! r . . i r t e . t w r p r o b a b l y , L , l , c - p c r m . r L c n " ì  r t u  r e , i r r .  T t  c  r p c c i -

!n I fo 'r  r l 'c cJnopi,  bor .rry rror ì r"vc b.cn r lc rnrrcr i r ì  u.cd for prcrrvrrq r t ,c
vi . .n-.  b, ,r  r ì  a, ," in,úe subsrrnc po rrcd over thcr, ,  , f ter rhc, tud bccn prr rn.  "  r t  e
box, lts was sorìuincs done, ard, ùough tìre findurg ofbitund ìn ir would t c of
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interest, its clxsification as an cnbJmnrg uaterial ney bc incorrcct. Thc tcsts relierl
upoo by Reutter for thc i<lcntifìcation of bitLmel rverc (a) th:rt a bhckish colourcd
rcs;duc thar he seperatcil from thc uatcrial (in ouc nrstance by ueans of ctbor
J " r l u h r C I . o r r i  ' c d ' u l r h u r ; t r , )  r l r - r r r r  o r c , r . r r , , c t h . ' c ' i d u c r c d  c e J  s J p L u n c
,. , , {  , , ,  . " i "1-- ' ,  - id ,"hc'r  q;  "d,  'J )  'hd , , ,  thc rc 'duc hrd r
bituuiuoLrs vrel1. k is true drat bittracn contair sulpLur, but so do othcr matcrids:
the lrodfttìou ofsolphurous acid when drc blackish rcsiduc rvas heated witli sìphuric
"cij is i" "o w^rr a test for bitulen, as the sane rcactìon occurs whcr carbon or
alnost arv crrbomccous maaer is trcatcd in this rmuer. To tcsr for sulphur aftcr

havnre disolved the Daterirl in carbon disulphidc and evepontctl offdrc solvcut is

urwisc, as crrbon disulphide oftcr contains frcc slphur, and to dcpend upon the

suell lor the recoguition ofbiturnen is uost unsatisfactory- By merns ofthcsc srme
tcsts Rcutter also identilìed bitumen in ancic* lgyptiar pcrfumes,r though it seens
a niost uniìkcly matcri:rl to luve t'een uscd for such r purpose

Spielnami relied upon thc most morlcm nedrods for thc dctcctior ofbitumcn,
n"r ' . lv.  rLc beh,rorrr  of the "pccncn' "  h.n .xpo .d to uhr,"  o 'rr  --1 '  ar d thc
oruorouic "n: l  v,L of rh.  ,"h.  r l "  f i '  sr  " Í  '1.  "  ;ct l tod'  h,d been rr i  d P'rviouJ v
b; '"" *i'th *.i;* rcsinous matcrials (two predynatic, ducc erlly dynstic, one

Twclticth Dvmsrv and thrcc of amber) wìth À vie'À', ifPossible, to diffcrcntìaling

bcmccr thcn ard so to scparating thcm into groups accordng to their botanical
orieiD; but ùfornrnatcly it has not yet bcen possiblc to continue thc work, aÌùough
thc resLrlts were intererrng and in soùrc ifftances promising.

The spccmens exrmined by Spiclnann rvcrc all stpplicd bv.nc ud wcte rs

follows: rurrrel),, thrcc of modcn bitumcn ofJudea; onc of modcm wood pitch;

one ofprobable wood pitch ftom a rnummy (undated); four resins' rmnifestlv wìth-

out ely admixnrrc of bitumcn; three from ancient graves and onc from on ancìcrt

iar, bul onlv onc of then from a nunmy (Ptolcnaic) and fìvc pitchJikc natcrials

all from ntnuics (one Twcntieth Dyrnsty, onc Twcnty-fìrst Dvnasty urd three

lmlcuraic), al1 of which rre late, thrcc fallnrg rvithir thc very late pcriod when

bituDrcn nav have bccn used
Spielmann states that dre appcrrance ofthc spccimcns rvhen cxposed-to the ultra-

"ioleì -v' .how that the bla& nunny rnatèrials'occrpy positions between thc

"ndoul't"d b;n".""s .nd tLc ùndoùbtcd rcsnrs' Although this ; truc. it has Dot

neccsarily any siguifLcance wirh resPcct to thc prcrmc or abnce of bitmcn' and
s p i "  n ' . ' ,  '  " n i r  - e e c , , .  ' h " r  r r r , ' ' e  r h " e r p c , r r r o r , r r " ' r l r p r e * n ' e " f b r r r r r n e t r
*- ' ld b* " ' .  r 'b ' , . ' "" . red bl  fur l"r .vo k rr l 'cr  r  ro dlpro' .d '

1 l ' . r ' u l t s o l r | l  ' r , c c t o e r r p l  ' ,  r r u l v " ' t  ' h o " . d  r l r r  t l r e  c ì c t ' ' I ' t '  l ' J r r ' r c r i  r i c

"r l , iL-ur.n wcrc var- i .u ,  " ' .1. t- . t  '  . tvL'a."urn: r Ic re r ' '  " ' re frec o- r l r rro ' t

frce frou thesc thrce clcmets an<1 dre bLck mlrmny naterials cottainecl valadium

v a r v r r r r f i o ' r  L r c , 1 . l i s l , r r r r . . L o - l ' c r v y r r " c e r r d n i . k e l  - n d  m o l v b d c l u r n  f r o n t

"" i"  , i  ,  t  -"  rr , rc.  1 .p. . i " 'e '  of ,r"rLh Frrropc.rr  wnod yi t t \  drd not 'orrr" :r

anv ofthe tirrce clcmcnts iir qucstion
IfDerd ser bitumcn alwrys cortaix varndium. nickcl and oolvbdenum (which

,P. E. spicldùnùrE.l., xEr G932), fP. r77-3Ò.
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is highly probable), then it follows that ury nummy rnaterial witlout all threc of
these telLtalc clements cmot contaìn bitumen and, thercforc, mo of the specimens
at least (one Twenty-frrst Dlarasty and one Ptolenaic) ue &ee frorn biturnen. With
respect to the other three specimens, which contain all three of the tell-taÌe elements,
Sp;LnÀìn thinks thcre is'itrong evidence'for the presence ofbitumen, alrd hc sug-
gcsts that the mtcrials consist ofwood pitch contanring bitumen in 'a relativcly low
propon;on .  . .  becrusc thc clarrcrqi ' t rc metr l .  rre not very pronouccd rd al 'o
ionir inirg rc ' i ' r  in r  relrr ively low proport ion. . .  bec,ue thc ochr" f ,uorescencc is
Dor frong'. But it seems unrcasoruble to have addcd bitumen to \rood pit€h and
liLely, ifbitumen had been cmployed, that it would cither have been alone or ìn large
proportìon in any mixturc. Also thc rcsults ofml aaalyses ofthese same specnnens '

havc not been takcn hto account. Thus, all the five black rnummy matcrials wcre
frec from anything soloble in petroleum spirit, except fatty matter, dedved from the
bodies with which they had been in contact, whereas rhc specinens of genuine
bitumen contahed from 18.8o ro J3.7o pcr ccnt ofsolLrblc macr. Again, three of the
bhck mumny aterials contaiacd only o.92, r.45 and r.93 per cent of sulphur
respccr ively. '  wherex two of the gcn'rne biLumcns conrr ined 8.5 8 and 8.8J per.enr
respecnrely of sJphu.!  and,n rhc bla, l , ' ,ummy marerials there was u ab.cnc. oÉ
any smell suggestive of bitunen and an rbsence also of thc Auorcsccncc whcn thc
materials were dissolvcd in various solvents that is so charactcristic of bitumen, ard
thc colou and smcll ofthe matcer extracted by solvents were not those of bitunen.

criflìths 3 stàtes that in two ofthe four spccimcus of black material analysed by
him mineral bitumen was absenl of a third he says that 'the Ìow proportion of
sulohur wouÌd seem to exclude thc prcscnce of mineral biturnen', whìlc thc fourth
specioo was wood pùch 'with posiibly r srnall addition of minerÀI bitumcn'. As
previousÌy stated, it sccm somewhat hprobable that bituocn should have been
added ro wood pitch, md likc\, if bitumen had been employcd, a\ar it wotrld either
have been: lonc oln l lgc p'oporr ion i r  any r ixîúe.

More recendy, zaki and hkander a havc published evidence of the use of bitumen
in a mumy of the Persia:r period. Thrcc sanples of material (from thc packhg of
the body, and from above ard below the body) were examined chemicrlly, spectro-
graphicÀlly, rnd by ultr:-violct light, and werc each found to consist of a similar
mixturc of resin and bitùmen in the appmximate proportion of 3 : 2 The sPe€imens
wue slighdy sollrble il cthcr, penoleum ether and acetonc, Dore solùbÌe in alcohol
ald tr:rpentinc oii, alnost wholly soluble in benzine, md totaìly soluble in carbon
disulphide. Thc alcohol soluble portions ofthc samplcs were wholly saponiiable, and
were of a rcsinous n,rture, wheteas the boznre soluble portions wcrc wholly un-
saponifìable, indicating drc abscncc of resin, and gave a green luorescetrce corres
pordnrg to that ofbitumctr of]udea. Thc percentages ofsulphur dctcrmined in the
thrcc samples were +.11, 3.o7, ùd 3.r8 respectively, the sulphur content ofthe ben-
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r A. Lucis, pr.J.r/,,i,. Maltidk, pp. 39, q.
:The oùer specnneDs aere not cxaúined for sdphùr.,A. TscHrch and E. Stock (Di. Ed':.,

!. Band, 2. H.ilf.e, r. Tcil, p. 9e7) glve the rnouùr ofsuìlhur in Syriaú bitúmm 3s ó 1 ler csù

:iJ. G. A. GridìdB,Irdrrr. rxn GelT), pp. 7o3 e
rA. zrki nd z. hkDdc.,,4r". S4,., xút (r9a3), !p. 223-50.
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MUMMIFICATION 3O7

znre soluble portions being very much higlìcr (alnost dooblc) rhrn that of thc
original smples before sepatation. The presencc of vrmdìum, nickel a:rd molyl>
dcrr l r  rs r ' " ,1.d b) .pccrrogtup ) ic "nr lJ: .

Thc rcsults obtaùcd by Zakì ad Iskander suggest that if a comidcrablc number of
spccnrcls oÉ matcrìal from uumies of late date were examilcd morc defìnitc
proofofthc usc of bimmcn Dight l,c forDd,l and tLc possibihy ofi$ occasioDal ei1-
ployment at least as early rs the Penirn period cm no longcr bc discounted.

The name of r material mentioned in drc Dcmotìc tcxt of one of the Rhind
papyri (Ptolemaic period) as benrg employed for fiUing rhc crdlìÈl cavùy lÉs bcetr
trarslarcd by Mól1cr as rytisch.r Asphult (syriÍ\ asphdt),, rnd by tsrugsch as rpr./ics
saL (S}lirn srlt),3 though both of these are gueses, the exact meanilg ofthe Demotic
word rud its pua11c1nr thc licroglnlìic text be g unknown. In ny opnrion thcy arc
norc lìkcly to rcfcr to rvood tar or wood pitch. or to rcsin, a much more rrportant
Syriar product to the lgyptians tha;r either asplult or salt, and one kaorvn o used
nr rgypt from a very early date. The lexicograplncal problen is complcx,a bur ir
mry be observcd thrt a similar uord is also used ro dcscribc a ccrtair mateial cm-
ploycd fbr covcring or coating cofrns, and this may have beer either thc varnish so
comrnor on coÉix of a late date (from the Twentieth to abour thc Tw.nty-sixdr
Dynastics),' which consists ofresùr. posibly obtained from Syria or through Syri:r,
or thc black mointing uatcrial to bc dcscribcd 1atcr.6

h this coruexion about twenty mscs of black rutcrial, ruging in size frou that
ofa ist to that ofa chrldì head, Éouud lry Mcnghil and Amcr at Me':di near Cairo,?
may bc mentioncd, ahhough there ìs no suggcstjor that it rvas usctl for rnummifica-
tion.8 This matcri:l was reported by Dr. J. cangl, of Vienna s asphalt 'very

sinilar to drat produced in Syro-Palestine'. Dr. canglì analysis w6lnnùcd ro thc
dctermilation of dre soluLility in certàin org:rnic solvents, thc deterninÀtion
of thc sh and thc dctcrmination of the fact that it neither softened nor rnclted
at r5o' C. I examured thc ruterial nuch in thc es Gangl, at úrst
lulitilg the determination to its gcncral chractcristics md lxhaviour and its solubihty
ni variolrs organic solvents, from the rcults ofwhìch I corcludcd that it was an oleo-
resin fronr which the oiÌ ofturpentine had beel lost, and I so reported it to ?rofessor
Menghnr. As tLe result offurdìer work, howevcr, and dditiorul expcrieucc ofsuch
natcrjals, I norv krrow drat ris rncthod ofexaminatìon, ::lrhough necesary and uscful
as a prclnninnry mcasurc, nust bc stgplcmertcd by furdrer analysis, since by itsclfit
yiclds results that lcnd thcnsclvcs to a Írolg intcrprctatior. Bcforc a 6na1conchxioD

r Cf R.J. Fortres, srrdtrr t,,4nticú Te.lnolas,l. p. 3sr.
j G. Mòllcr, Dia l,fide, Tirrer?a1),rA Rlt/, p, :ì, l. 8.
5H. tsrugs.h,l H.,rtr Rrnrd'r Zoei Bilíigro Pqfti,r, p.l. | 1.
d CL J. R- I:lÍrs, l?rr.rì!/d/'/rndl .Sl!di.r, pp. r7r .r, :34r lì. J. lorbcs, ,lJ,ìl,ir, ù (1913), pt.

t O. Msghù aùd M. Arrr, LfftMtiars oJ tlrc L.gyptidr Ut)i,.fitf . . . dt iria ddi, SaÒùl Pttlitr.

3 Cl trlsÒ M. Mcrcicr, TrdliJ m (r9ró), !p, 63 69i P Woog, ir., !!. 7o-8:.
0 Ir ùodEr rcport ù Jd!/'. R Òfdt Anth tÒtt. I tt., Lxyl (rq.r, pp. 65 nr, tl,c rNc is spclled
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can bc reached, the material must be saponifìed, acidified ard extracred with solvents.
Sùch an additional examimtion was made subsequentlv. with thc result tbat thc
rnarerial was fourd to be wholly. or mairly. fany m:tter. which had becomc orjdized
and partly d€compos€d, a result that would, I am sure, be contrned by cang1. Sùce
the nuterial was practically insoluble in petrolcum spirit it could nor possibly be
mineral bítunen (asphalt). Many yea$ ago I pointcd out that munny tissue some-
times bccones so cbanged with age that it has L\c appcaruce of resin and behavcs
with solvcnts in the same malrner as resìn.1

C A s s r a  A N D  C T N N A M o N

Casia and cinnamor will be considered togethcr for îeasons that will bc appÀrenr.
One dlúculry encountered wlen dealing with a,rcicnt marcrials is that not infrc-

quendy the same name has bcen applied to difi'erent substanccs at difi'erent periods,
csu,nd cimamon being cses m pont, thc casia ofrhe ac,cln sometirncs hrvu,g
been the modem ciruramon.

Cassia and cinraoon arc very similar to orlc ùother, both being thc dried bark
of certain varicties of laurel that grow in India, Ceylon and China (casia bcnrg from
Cimdlnohuú rassia ud cìnaarnon frorl' Ci"nantón'un zeyldnicu,"), c$sia, ho$/ever,
being more pungcnt, more Àstringent, les delicate in Éavour a..rd thicker than
cimuon Anciendy both cdsia aDd cimamon €onsisted noc only of the bark, but
included also flower+ops, twigs ud wood; the learcs were callcd, nalabathrum.'

ln Breasted's translations of lgyptian texts, notably in his wersion of the Hanis
pipyrus, cassia or cassia wood,3 and cinnamon or cinnamon wood a are Ée<luently
mentioned. Whìle it is possible that these EanslÀdons may, in facr, be cotcct,6 they
cannot be regrded as altogether certain, ard are therefore of doubtftl valuc as
evidence for thc use ofthese products by the lgyptiax.

Borh cassia ard cinnamon wcre well known to the crceks md Rornans and re
dcrcribed by Herodotus,o Thcopkastus,? Dioscorides,3 Plìny 0 md other writers,
Pliny stating that cinnamon 'grows in rhe couatry ofthe rthiopianí, which, however,

Àssuming that cassia and cinnamon wer€ knorl,n in ?haraonic rimes, thcy v,.ould
naruruJJy Lvc bcen employed .rr fl.rvourl,g dd pcrfurnins m-rerials errd alo
posibly s hcorc, and as already shown Herodorùs ncntions cassia and Diodorus
m tions cituúnon (possibly thc same material being nrant in both cases) as having
been r:sed in munmiîcation.

Two references to the fìndhg ofcassia or cinnanon in connexion with mLrmmies
caa be taced, one by osburn, who says ofa rntrmmy (probably ofrhc Twenrieth
qdÀsty) thac 'a thick laycr of spicery covering cvery p:lt of it . . . rhis exrernal
covcring, whicJr is nowhere les than an inch in thickncss and which is iaterposed
ccryvhcrc bcrwccn tlc bddagcs sd thc 'k'n . . . srill rcrams úc frir t srell of. nra-
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\ A.lacas, Pr$eddîi'e Materah, !p. jo-j2.
: E. H. Varmington, Córfreftc betùcei the Rottdi Eflpha d d lídid. 1928, pp- 186-3.
x A.R., r\, 234, 344, 179.
r.4.R,, t, 2óJ; r, 11ó;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;r, 231, 24o, 287, 3óó, 344, 348, 378, !9i,394.
5 Cl V. Loret, F/rr Pla'rortfle, 2nd ed., p. jr.
rmr  ro7  r r .  1EúEr fu  in tÒ P ldn îs . t \ :  S , r -3 -  r l12 , r l .  0xD:41 43 .
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mon or cassir . . . br:t rvhcn mixcd with alcohoi or rvatcr and exposcd to drc action
ofheat the odour ofnyrh bccones vcy powcrfull)' prcdominalt'.l This is qùoted
by Pettigrew,' rvho also savs ofa nunmy 1te had cxrmin d, 

'I 
have seen the cavity

nercly fillcd rvìth dust ofccdar, cessie, ctc. and en cart\ mattcr.'3 Ncither of these
identifìcations can bc considcred satisfrctory or frnaì.

C É D A r  O r L .  C ! D r r  S ú c c u s ,  C t r D R r u M
These three matcrials hrvc bccn dcalt rviù by mc clscwhcrc,a and it has bccn

shorvn thar the chssicJ'adr', though à corifcr, rves elmost ccrtainly not thc trLrc
ccdar, but ajunipcr, ud that thc substmcc rcfcrrcd to b,r' both Hcrodonrs and Dio-
dorLrs and transbtcd'oì1 ofccdu'rvas probably rhcrcforc not a ccdrr product, but a
juniper prodrct, Morcover, thcse rvritcrs arc at varielcc uith respect to thc mcdrod
ofits applicatioD, olc stating that it wrs ùjcctcd drd thc odrer that it vas enployed
for :rnointing, antl snrcc cach mcthod would rcqunc a difcrcnt m:terial, it is nr
possiLlc to bc sLrre ofits nanue, and one nust asrure either that two distinct ub-
stanccs sere Dlearlti ot drat one or other was mistakeu. If injected, it rvas probrbly
cithcr impure oil of tLnpentine or pyroligneous icid conrÀnring admixcd oil of
n:rpentinc and rvoocl ut, and if cmploycil for aDointing, ir rvrs probably somc
ordnrary oil pcrfumcd by vohtilc oil ofjuniper. In neither crsc could it havc been r
fLxcd oil ofrny conìfcrous trcc, snrce no such oil r'as thcn knowu. Tlic use of'ced:rr'
oil in conncxion wìth burial s'as continucd ccrteinlv * latc as thc cnd of the fìrst
cenn,r )  a.D.5 r \c  prc,e l t -dq t "drr  or l  , .  -p 'od,r r  obrr rcd br  d i  L i l l 'L  o,  r "  pro
ccx not krown uritil a Ìatc datc) from thc Ancricaù Júripú (l'nir'c s riryhtkn).

rhc r..iri Í,.c'lJ Gedd jùi€c) of PÌiny o ivas thc ùrtural rcsnror:s cxudation ofsomc
coniferous tree, proì:aì:ly never the ceda, but often thejunipcr, md fot drc cxtcnsivc
usc ofsome srch material tiy tlÌe Egyftians in errrbalming drere is amplc evidence.

Cclriru, rs dcfincd bv lln,v,? was pyrcligico,ls rcid cortainnìg àdnircd oil of
mtpcntinc and wood ter, for th usc oft'hich no Egyptirn cvidcncc hrs bccn found.
'l'he tcm rcdrinr, horvcvcr, rnìght not urrcesonably Lave bccnnsccl to meanrvood tar
alorc, *'hich rvas somctimcs cnploycd by thc Egypriàns for cnibaLnnrg.s

H E N N À , ,

Hcnna has bccr mcntio,rcd rlrcxdy ìn coùncxiotr \rith .oÌnctics rùd pofuncs,rri
rvlicrc it rvas mggcstcrl tlnt thc Éorvcs, rvlich rc odoriferous, probably werc cnF
ploycd n ancicnt lgypt for pcrfumug ungucnts and elso that thc lcavcs were uscd

1w. Osbúrr,,{dùnr .td, !Ìy},tian ùÍ,rrry rNrtcd tù îfu L[ts.rt oJ îlù ttut\ Phil,topltn"l
dr'i Lit.td4, Sod.tf, p.6.

: T. J. Pcrtigrew, H r,ry iy'Irfttirt lrlrrrriq p.6a.
. T. J.lcttig.es,, IJirtù), dÉrtptidt lrlrtrriú. pp. ó2 ú.
a A. I-ù.rs, (ì.dr" lrcc f.oduds cnfloycd nr Mùnùnilì.ùion', J.a..l , xvn 09rr), tr.

: ù. P. G.€ùf.:ll rtrd A. S. Huù,,4,rùr P4t,ri, n, p. rro

n cl L. Kcnncr, cdrdd,ri'ù,, p!. 51 5j.



] IO  ANCI INT  ICY?T IAN M] ìT IR IALS  AND INDUSTRIÉS

as a cosmetic to colour the palms of the hands, thc soles of rhe fect and thc hair' as is

-'ì 
r'. r,r.i, or.* Lr,.sona olba Law"o'io 'rr'"ti') : a pcrcnnr'ì shrLrL rh"r I lT gelv

c, , l î , ra ted i , ,  igyp ' ,  i t .  g 'o"n i r  g , -dcn '  for  t t '  sror tg-rml lag, t lo$ ers Ùd 15 a

f - rm crop for  ro havc, , , l r  ch ic fu:e ofqhieh i '  r (  Àn ùt rc l '  o l  rorr ' t  r  parc DerDg

rr f , - , . . ' r ' " ' "  r l rm wrrh s l ' ich Lhc hud' .  fcct .  nrr ls  rno l r r i r  " re colo ' rcd rcJ: '

, { .co. r 'or r  of  t . ,c  h-vc '  r '  sr r red Lo bc u 'cJ o,  c*roru l l r  for  dvc ing c lot l  -
f lar  Lhe f i r rgcr-  rd toe-raJ '  o f  r r r r r rnmic '  ' "m' t i rnet  are sta i t rcd l 'J '  o l rer  b 'cu

roticcd. Thus iouyo says r that ccrt.irl lN1ùmics had thc palns of dr hands.' the

.o1", .f th" f."t ""ú tt . nails of thc fLngcrs rnd toes stahed rcd t'ith henm Tltis is

ouorcd bv Pcr t rereu.  wh^ s"yr  '  rh"r  'Mr '  DJvid 'on \  r r "nrm) yrescn'cd t l r t  ' t ' ineJ

" .* . " , " -  o"  r ì ie  " ' l ' .  Mr '  Mrdd'n r l 'o  - t " lu t  rhc hud'  of rna v uerc dvcd wt th

' i l  i ,1" .r,ru m"* N*vrr c 'L,rcs " rh"L 'h frrgcr-n:i ' '  or r.  hhvcnrlr Dvnrtv

urm| v  "se nnted *r rh heru, ,  and M^P'ro (houghr r l re(  t ic  hàrd:  or  K{r r ) ' r - r i

qerc r rned 
' ja"+<tù pat  /  "  pafut  'È lLot  Smrh qgge' tu howc(r '  thr Î  Lhe

d n c o l o r r t i o n h a d b e e r r t a u * d b r r h ' c r u b r l t t u t g t n r t c r r r ' $ h r c h r n ' / r E w a r s o , N o l
t h e  c ^ c  w i , h  r h e  m r r r r t m y  r n  u h : c l  N a v r l l c r c f : e r " r ' i ! À h r r o i c c r t . r r n l ) $ J r w r l r r t h e

i ra,núe oÍ  ù.  ,ù i l  o l  . r  nrr rnber  of  rhrrnrmie '  crJrr r rcd bv úe rurhor '  P ' t t igew

;; i i l - ,  , "  rhe rn. r rer  a '  fo |o\ \ \ ' '  I  he nrJ '  oÉ r l 'c  t rngen rd toc '  o f  some

rnurr i *  l r " 'e  bm,r  ob. '  rued ro be " t - ' r red.  r '  L f  w ' r l  hern"  whe-hcr  rh 5 bc

. " i r " ' r ' " , , . . i ' " . , , , , l t c l c ; r : rhc .o lo rum 'vp rob 'b l ' bcp roJ ' r ' dbv r \ c rned rc - -
-- ,n cuolovcd n rhc proccr  o l  cnrbrJn ng L l l :nr  Sr i 'h  de(c i rbcs r l r  h i r r  o l  tbc

' , ,u"""1 à l  É-ru* '  l r ighrccnLh Dyr t r ' rv)  r '  be 'ng d) 'cd a br i ì l id I  reddbh.coloÚ'

*hr . l '  he vrqec ' r '  h"d bccr  don.  I  r r l '  hennr ' r  BruDiJr  { rgge)rs 6 rhdr  a l rgh '  brou Ù-

re, i  co lo. ' r  o" i the h, ;  o t rn o ld *orrun of  Badrnm drrc nrrgh be dtn. to hcur  ano

l 'e  r l 'o  uy '  rhr t ,n  o ld i .h  uoin"n o l  t  c  P.ù-grrve Pcr iud l rad oìg henr- ' tJrned

mils'.
Borchardr pohts out ? that the fìnger and toerails of statucs are sometimcs

H O  N T Y

The altcged usc ofhoncy in ntmmifìcation lus alrcadv bren discused B

T U N I T E R  B F R r r r s

I l , , , ,ue(  b. r ,cs,  scncrJ lv  r ì ,o 'e  of i  ' r "1 '  ' t '  phn ' i 'n  but  'omct inrs J  z l r 'Paca

h"; .  f r .q""" ' . .  bcc,r  rourd r '  r rc tcr r r  FgiPr ; r l  g t !vc ' rhc cxr l icn r l ' i I  'd  bc

;."r*r".^.*m
Anti4titt, Mi\ròn^,1 \r8o9), pP.2a7 2a

'  1 .  I  r , , ' i g r \ . .  d r  t ' . y  o i  E" rP t jd l . \  l ' r r 'n r ' ,  D  Òo
' . \ 'vll.e, X,'/' Dyr', '/ Îfult r Di el Bn\nti t : 44
a (ì. Elliot Smith, Ro/nl,Lr,r,icr, pp. óe{'r.
t G. ELliot Snit[ Ro/dt MtD'rt.i, ! 19.
ú G. l]rúron, Mord!.drld, PP .15, r::r.
1 L .  ú , . . t À t d t , 7  q . r .  r r \ \  \ r r f , .  p .  r o " .  

" t c P : 6

t (  r .  \ .  L o r l   d J  P o t r o l ,  i ?  f r ,  r n  r 3 o J  P  b ó :  \ " l  A  u ù u r e l c  b / r ' ' u
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traccd bemg onc bery, of which thc spccics wes rot detcrnurcd, from the pre-

dynastic paiod.t Juniper bcrrics rvcc found jn tlrc Djoscr PynNid coùPlc\ (Third

Dyrlxsty);' SchiapircLli found bodr spccies nr,r tcmb otdrc EighteeDrh Dlnistv;3I

hrve ilcntìficd r largc numbcr ftom ihc tonrb ofTutanklumùt, rvhcrc Îour baskcts

v,crc hlÌcd rvith drcrn, nr two baskets thc bcrrics be;rg smll and n two baskcts

lrrgcr; Mrcranalbh foutd benics ur a tomb ofNcw Kingdom clrtc;a Kunth found

,trÀr ""rong drc Prsahctlur collcctionis Loret rtntions sP(inù! fron two

rombs rt 1ÈLcs;" Nervberry ;dentifìcd 
'a 

quantitl' of trvigs to which nr a fcw

cascs thc bcrrics rvoe still attached'from crocodilc ntnrnics found bv Petric lt

Harvrnr? inihe dcsciprior ofthe Chrrdan bodìcs fourd in Nrbia. El1iot Smith ald

Wood Toncsmcntion 1ìttÌc round bcrrics',3 wlich I sav at thc tinc rnd bclicvc to

t u v c l , m " r ' r p ,  b c r  c . . . i ' C  i  l  r p o n  l c : l  I ' q u r L h  " r r ,  o f  r h i ' r r r ' r c r r ' r ì  l ' r r r . d '
- l  ,  l n \ 1 1 " . ,  r ' , , ,  . . r o 1 ' l , o r g l  i r " h c ' 1 , "  r "  ' l ' c l r h . - ' - , r - ' , r . o  L h . b o d r c '

. . . Ncrc packcd n lrrgc quentttics of sr1t, uìxcd nr somc instrnccs vith dtc suc

kind ofsnull globulu 1ìLrit or bcrrics Jrcady ucntiorcd.' This rcfcrcnce is to anothcr

specimcn ofprcscrvativc rmtcriaì, subminctlby Elliot SDrith, ftomaCoptic rumurv'

;ftl e nf'1'.;"n.v A.D. f'on Nirgr cÌDcir, ùllch'consistcd ofa niixtutc ofconimon

salt :rn,1 Drll elol'u1ar fruit or bcrics at'out tùc sizc ofa pu'r

Writnrg of-thc Coptic uonastcry oflpìphÙrius at TÌubcs, rÍinlock srysno'Thc

to,1v u'as-then l: o thc fìrst eravc sheet ard handfuls of comc rock srlt and

iui;d bqfies Nùc phcdbcnvccnthc lcgs and or-er dre trunk irsidcend outs c thc

in""ì"ro't 'u."pp"'gi', "nJ agrln 
'berdcs ofnrrporr flù,i..4 Nerc coDi on cloush

t. b. .sed;" l"ig" ,1u.,titics as al enLelrnie agcnt nr thc gravci
'  '  r l c  r  ; , o  l r i . s c .  r ' r  r l ^ , ,  r '  o " r  '  l r r r , r u r -  c  d .  " r . l  L '  n n  o f  l " ' r t i + ì r

D 1 n , r y . l . ' . f r o r . ,  r r -  c ' c \ c  - t n . r , I B " h - r i " h  r c r l r . ,  ' "  , r ' i , , r " ( ' $  r " r ú u i J

:rnd also bcrrics ofdu Twcnty-sixth Dlmsty fiom Qurna.
It sccnx urnifcst tlut rvhcn junipcr L'crries s'cre placcd on thc body dris ousr

u v  b c , r r  d u r .  .  i r l ' c -  o r r . " c " ' r r r  ̂ t . "  r  L  r '  r  d  p . .  . r t , ' r v ' '  f l ' . r  o r  l , c . ,  r l n '

n , d . r . t r r l  . .  ' i  r . . r ,  c .  l t r  f î l r ' l o r r '  c "  " ,  '  " ' t . t  " " '  \ ' , ' ,  l . J r  '  h - p  n  n g  " f

tlie terries inirskcts or odtr rcccptacles nr dre tomb as rvas donc sometnrcs rnd,

therefore, thcy probrbly rlways h:rd somc synt'olicrl nraltug To mc. tìrcr ì:crries

'""rr. to l'" d;i"iti1. .o""cctcd rvith the'ccdar' rvood uscd for coains arcl shrincs rnd

, l c .  l . i  , l  . r " 1 | ^ i  d  l o r  r r '  i r t i n e  r  r c  d ^ , . 1  b " , L r . " h r ' h L r ' " w . 1  , I r r r r ' - - r u r ' t

p , r . n . r l ' ,  L r . r l  o f r " i " l . u . d n t r c r p r o , n r , , .  r P c r . o n . r - .  i r r . - . - '  ' r ' L ' m n P  r r c ' 1

out drivhqe." tlrc'cc.lu' oi1 wrs probatly rrot from drc ccdrr, brr ollcr cscntial

] I I

rG. Il.u.!r,, ,{r,.rr{ù/,L,, P. 9r.
! v rùúùr Ti.Lhotn,, ts,;i/. nlr. rt,Éc., x{xtr (rrj1), pf. r:3 9.
I D. schixfrrclli, l-d T.,tbn i1Ídtu ndt Arhìtttlf Cùd,I 164, Fig r43i P. róJ, Fig rsoi o

Mrtirolo,,4r' dflld ,i.d/. ,4 rú. ltl| Stiút:. di'taitùi,txr (rtró), fP. t45-óS.
I lt. Mrcrrnìdlxh, Ut .itrdilr. .nhriq"c . . à Sa?'][ t,1.76 .
r C. Kúrrh, ù J. l'a$ala.qu, Cdt..lú anti,lritit i.'.ùn.n(. dr lllyln, l. ::3
" V- Lorer. ald,r ll,drdd,i,,rd, 2Dd cd., P.,1I
'P. E Ncùbcrry, nr w. M. tt.Ptnic, Hrùrn,Bhnút rtdltrn'o., pP 4s, i2
r c EÌlnÌ Sùidr înd F. lfÒÒd JoDs,lrlr. S,n,.y d Nnrid, 1r,7-r9dJ, tr, P :r8
" A. Lù.rs, ]1Í !r!4r, !. ,tfdl.tdr, f. :..
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oil ofiuniper extracted from thc berries by sorking thcm il sone ordinry 6xcd oil,

and iiioÉr and othcr conifcrous woods were substiturcd so:netimcs for cedar'
Àlthough tLj "niper is .liscributed throughour the whole ofthc resr ofthe Mcditer-

*"."n r"gìo", iia*i "ot srow in xsyPt, but bccausc the berries have been found so

f-<r,re"r lv i '  teypriù tomb',  i r  h, '  bcen a'vrn'cd thrt  thc rrc" must I-avc f lout ishcd
r".À-t' in Lt'í"*,-. tor which rhcre i' no cr idence. rnrt rhc s:mc lrn" of rersor'

ine rvo.ild prove th"r it nust have been common in upper EgvPt in earlt christiú

t i ;^ ( ' i "c; ; ,  wà'  ,n Uppcr Lglpt rnd "r  r  .ery Lrc pcr iod r lar r l rc Lenies sccrn

or;nciL," l lv ro h. ' .  be; ' ""d);  rhot 'sh rhi< is ro 'r  ru, l i le ly and ir  i< mrch rrrore

i- t" i , t .  i t ' *  rhe beric, .  l , l<c rhc wmd. should hrre been ' rporte' t  f ro:  uotem

Àu. I  rm infornrcd rf iar rr  rqrt  aborrt  orre hurdrc'r  smal l jurpcr trees. spccrc'  not

stated, about eight rnctrcs high wcrc growing or Jebel Tcllcg (nonh of Nekl ) in

Sirui.
L l  c H  E N

In thc cases of thc mummies ofsiptah (Nhetccnth Dynuty)' Ramses lV (Twen-

r:erl Dlmrry) and Djedpruh foùh (fwmr1 fir s D lmòry1 rnpective v rhcabdomcl
wr. p-cLed rvir l r  dr ied ) i | "n lPetuet ia f i l fuaaa\. i

O I N T M E N T s

Thc nature of thc 'precious ointments' mcntioned by Diodorus as h*ing been

emuloved for uoint ine rh. bodv rí ter mumrrr i f ic. ì t ion i5 !ror rrred.,nd r ìrcre i '  no

*,à."2. +" "  th.  rn. ,- . ;*  "hereby rhc cornposir ion cu be a.rcrr ,rncd. rcverJ

latc (Ptolermic and nonm) paPyri' givc a descriPtioi of the rdigious ceremoùv
th* took phce after thc body had bcen preprcd by the embalmcrs, but before ithad

bcen wnpped and also drring the wapping, the forrner ofwhich conshted in anonrt-

inq tLc boày with certanr ungucn* composcd of odorìferous gurn-resins (frtkinccme

aù-y"tr ;  " .a '* ' . " '  o i ls rd ht.  ( i r rc udirg ccd",  oi l .  boicd Lr.  ox f . r  ud oir t-
nrcnr ' )  a ro anorhcr htc papyrr.  ( f i fsr  c.ntrrn I  ol  a rcnr iotr '  ùnong r l ' "  l ' rner. ìr

exoenses thc purchase of'ccdar' oil and olive oil.
But aftcr the mumry hrd becn prcpared. :noiltcd and wrappcd there was

r p p . r c n  I r . o m c r ' m c s u , r o i h " r . . . . " ' . " 1  h h : c h . o l n r c d i n P o u n r r g r l i o u i d o n c r n i -
i i " , ' id. , i lo, ,s m,rryiJ ovclhe m'rmmv.rnd 'orncr imes r lso o'cr thc co4n -nd

ovcr thc viscera afto they hacl bccn put into tltc calopic box. This also may nor un-

rcsonabJy bc considered an ùoiDting. This lÀttcr treatncnt lìas been recordc.l in a
nunbet ofinstances, thus Pctric descrìbnrg two Fifth Dynasty burials at Dcshrsheh'
savs'ofone '. . . coftìn containcd a woman fastened nr place by some pitch pourcd
ovcr thc body' and of oother, 'Thc body u'rapped up lay fixed by soue pitch '

Mace and Winlock state 6 with rcgard to the Twclfth Dynasty murnmy ofSenebtìsi
that 'lmmcdiatcly urside thc coflìn md overlyhg drc mumny thcrc was a laycr of

Mcir,
ìn the
burial
and d

peint

Iarge

sidcr
inlai

I G. E!ìor Smith, Rd/al M, t'i.r,!p.?8,83,rr3;G Elliot Smith ùdIi? R- Dawson, E{fPrid,

M,rrni?r, pp. roo. ro3, r2r.
'4. Múicttc, 16 ,d//'5 ,k llrtitt\ 'lu M,síc d. Borld,lt c Maspcro, r\trúot. r!' {rclfld

!.ttrÉ ln Lasvr-, G. Mòl].r, Di. l).ìdct Tar.nryltftu\ Rhi1l.]
3 B. P. crflfell úd A. S. Hrrr, An rc^r Pqfti,t,p.1ta,
a W- M, F. Pchie, D.J[dri'./r, !p, 13, 3r.
5,4. C, Micc ùd H. E. Winlock, S.tr?ù,6i, pp, 17, r8.
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l : : . : : : .111:1,. 
, , , l l ì^lr"r rr i .  crear . .  .  ,h!( ,r $J. pour d ;ì  ,cn._ri.r, , ,d . 'a,c ova

I I 'e p 'rrpov.t  dr i (  ,c, i r  h-cJrh,cn, i ,  noî c- y îo cxplrr .  br r  f ron,the cvidùce of rhc Dahshur buriats and of other graves ;n ihc ,"; .;-"t"." ..T . h r ' t , r a , r r o r  p r , , r r c c o f t t n p c n o d . .  r h , y . i , . r ; , , . r - , , , ì ; È , ; ,
l .J i  n th" Mcrrnpol i rJn Mrsc.,r ,  r  i ,  c lc,r  rh, î  r .Lr i l "r  rr"uIcj , r
Mcrr. ,s r .r ,  rr  pou.d o-r r  r \e,rrr"pniJ coÉr., . r  H,pi  A"( " , , i  , . ' t ,  ; i , . ' ; ; l ;m rn(.  \  ror.r  (orn rrd b, .ore deoorr i rg thc sharvl \  and.î ,v_..  A.nons rtc D,.r ,ù-r
b . r r  , .  r o  s h i \ h  M , . e  a , d  W r n l o c k  r c t e r  w r ,  r l ú  o r  K i r e  H o r  t T $ i f r h  . r v r J , r \  )J n d J . . M o , ú , . d ^ - , b . , , e - h - s r p , r . i " r h " c o r I " , . . r . , î Ì e i , , " , " i - , , , , , " a , ; , i l
, r / 1 , . . ' a l l I  h J c " i r o M , r : e u | . r h . r c i . t c r J , \ o r k f i o r r o r r , , l c r h . . b o d ) r r D î i .
e n b c J , r c d  i n _  a  Ì , r . h  l , k e  , , , " , . .  A .  r  r t , , , n  l r n , , , r o n ,  i , , t , , .  ( t e \ n p , : o , r o f - t , , r i , r .
a '  ,  or I  w.r ' rh uy'  .sry Jnrc, \ r  rrc,  :  rhtrr  , l  hc rof l i r r  wrs probrblr  ptr . ,  d rn n rore

fùrDd J l rrp or o:r ,  h or br.n,r ,n,  gi \  j i ,q , t rc cxì nfr tr  in. idc rù : . r c : , ] , ,  ù  J  r t , o t \ c c - . r o î p * t  u f r h c h ù , , f r , , n r h r ^ p o ì d , " f l , ,  $ i , h h c r d _ J , c -
p J r r r , 4  r ' r  ' r r p c \  o j  b t  r c  d . d  c o l J .  I  r e  l r r c r  h " d  b c . . r  p n . r e r l o r r r  r l r "  . : . o p t r a e  r ,

T " " : , ' " ,  ì  
r  I  w (  | | ' h - ) . . r  T  r \ r , ,  c c , r . , , ,  { d , o p i .  j  r . .  r h c  b t J . t  I n , _ < r i J  i , ,  $  h r  I ,  J , c

í c  c n 0 $  - .  b u | d t c . o t  c c d r p r . h - d  L . t u r c d q  j r b n u l . . j E i t i o r S r r r j L h , r n \ i , r c p o r
,  i  s . , , c b r i , i .  j . , , c .  {  r t - r  r * o o t r h " c r r r o p c . r , s . o n , J L , . d à L l J , q

r c . i r , o r x n r , . .  l l r . c u f r h c r o o p r c a n f r o . r t l n r o _ . , ' . a r r . , i , U " r O _ . " , ,  r i , : i , "
c ^ F t . , n . r . L l i r ! r . \ ^ - t u r c r l i ( c j  b , r ! r , c r h i t u d b c c n p , r " d o , " - , t r c u r . t i c r , , r
viscera. In thc case oiTutanl.ìamuu, a similarJoot i,,n -à,",i"r r,"a r*" i..."i;,,r -rge , , , ,^, ,hr over r t ,c n, In, , , \  l . \ . .pr r \c c,dl  , f rer rr  t , :d L,.cn pL,"o i , l  t t r  eo,d(onrr:  úvcr r t ìc ou| ' .d. . l  I  h i ,  cofr tn - i . r  : r  l , ,d bc"n pUr i r_o (h- re\ ,  co"ìn ,nd;1,o.
b 

, ,  
^r t \  , , ,  , ,n. , t t  a(.ù, î i r r .  ovcr r trc fuor ord ofrh" ,1. .a t" ," , , ._,r  _Cì, , :  A .<l ,_

r, . , . rabrc J, , , . . , ,  ^t  , i ,  i t r  n, tcr i" f  tud J,o bcerr po r  d ov.r  r t  c fuur nr j rru|nrc
i n l : d € o ì . i  , " F n , c o n r - r ,  r . g  r h e  v  . c u -  - r r e r  r t r e l  | , J  b c c n  p t . . " , . 1  , r , r . o . i r o , , , , t , "
.J lop,.  búr.{  Th- rc, , , . jns of , , tÈr i :ppar"nr I  ,  , , , , , , t , ;  bt . .k or drrk br,un,, ,"re, . .ù, ,  à\  bc ,c,  rr  oI  r lc j , r . ic lc of rh.  . , rropi .  bor of A,Ì  cnho,pc Lt.  o, ,  îhi  fo, ,ronoprc vrses of Nofrctiri and ou other canopic vascs in thc C.ìr; Muscun, :nd Àr , r , r r b c r  . f I : r p "  " r , b . r . , " r  j . ú . . o , - , i j . . r g  r  s  , , i r r  t o o ( , , , g  " , " . , , i " t  " " . c  f ò  . , , j  ; j , ;vcù\ rgú Li . .  Ho$rr.r  (  ar, . r  jn r tÈ rorrb oÍ M"n, pt.r t r .  ,p.  crrrrc , ,  of  w r i  h trc . .  L_mittcd to mc fòr analvsis.

. Thc results ofthc cxrninatiol ofthcsc materials, tnknrg thcn il1 thc ordcr rncr_tiored, mry norv 1). consrctercd.

,  
I ' e u i , , r r l , , l , c  l , f i l ,  D l ' , . . . r y , r r  ) ) . . ,  p j r ,  t , .  { p r o b " b t y  , , , c J , , , n e  , . , u , . r j ,  p , , c h ) ,

r .  ;  \ . n  ú ' r . r  s ; ,  r r  l c r , J  p  r .  l , r , . l  r ,  . . c m ,  t , i c l l v  p | b , r l . ì h n  i r' . . . .  ' , ^ r r ' , ù . - , 1 .  r r r d  r r . u  - 1 ,  o r t r  r . , , " r ,  r u r  r t r ; r , \ r r r a  r , .  b ; , ; , c , " t  p , . . ,  " " .becausc rt lookcd like ;r
Macc lLtid Wnrlock call thc Tn clfdr Dyrasty ryccnùels fron the romb ofsclcbtisì
rJ .  d r  M,  rc r  ,  d r . / r , r ,  ra^J , r i , ,  r . ro r .  o_  ox

" Y J . t . t . "  ù .  B ,  r . r . '  J  d  \ , 1 .  a . v , ,  . , . r , 1 . . . ,  r  . ,- ! .  ! nn roh .  Ld r r |  r j  p f .  r !  r o .'G. n,r sùth, ú A. C. Mr.c .nd H E. .Wi.lo.k, 
sdrrrri, p. r:o

: 1 , ^ " , . , .  l , * . , , 1 r . , , . p D  
_ o . À , . d . . . ' . d . . \ , , ! o

"  t t  r t t t t  t r t  n r p n A r ú )  m , p  4 9 _ \ a .
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'resiaous Draterial'and that from the cofiin oÉHapi Anurtilì'resù'. but neirher of
rl.cv wx an.rly sed. ln reply to o irquiry by ,n., M'. w u,to.t '-y'. tr,ly memor y of
the "rcsìn" ìn S€nebdsi is thrt n r-s a very dark-brcwn chocolete .oloured marcrial,
approaclùg black, but tot actually black.'r 'In the case of Hapi Arthtifi the coilìn
was givcn a coating ofthe coal-black and shhy pitch-lile material which you klow
on so much of thc tomb fumitr:re from dre Eighteenrh Dyn:rsty; for cumplc, thc
objects fron the tomb ofHoremheb. Aftcr thc cofiìn 1rad bcen laid nl rhe outer cofiìn
and the staves hatl bccn laid upon it, thc liquid "rcsiDouy' marerial was poured ovcr
it. It had ìrrgeÌy disfigured the coflìn and was reuovcd sone tine ago, but as far as
my mcmoiy serves me ìt also was a very dark brorvn.' t

A spccinen of the materirl fron the bcadwork belorgilg ro King Hor now nr the
Ciiro Muscùm examined by ne was black, glosy and pitchlike aDd anlysis showed
it to be probably resin, shce Do evidcDce ofhood pitch of othcr Àdn xturc was
obtained: rr had a slight fragrant smcll whcn burncd.

The Twelfth Dpaty specimen, caÌled by srunton 'pitch or bitumen', from the
nrtcrior of a sarcophagus at Lahun, was ex.mincd ar tLe tnne by me. t reportcd,
that 'The sample has an aomatic odour with a slight pungcncy. Thc material is
€e.tainly rct pitch (neithe. mhcrai pirch nor wood pirclt, btrt is a resìn, u,hich at
prcsem has not becn identifred.'

The 'cedar pitch adulterated widr nud' ftorn Lahun was identifìcd by Rufi'er,
appareDdy frorn rhe smeil, sincc he srys,3 'Thc wood pitch was certanrly ccdr, and
rr�y whoÌc laboracory has smelt ofit evcr snrcc the hot weather has sec in. The pitch
was adulterated wìdr very fine mud, to thc cxtcnt of ro pcr cent, or perhaps morc.'
I rmde a preÌimniary malysis ofthis material at the tùc and found thar it was alnost
certaùIy wood pitch, though rnore likelyjunipo wood pitch rether than cedar wood
pitch.

In a prclhnnary report or thc Ìratcrial fìorn the canopic vacs of'Queen Tiy', I
srated ùat it 'was probably wood pùch with a ixture of frtry mtter, but wLerher
resin was prescùrcouldnot be derernined'.a This was analysed morc ful1y by Grìfiìths,5
who states that 'The data {ìrr this substarcc arc consistenr with wood Ditch.' I found a
ì,r  r lc f i r ry rrarrcr rn ruo v+cs. bur nonc irr  a thrrd. CriÉ,rh" u,d !or t ; , ,1 frcy , ,urcr.

Tl ,c marcr ir l  Go,, ,  , l ,c romo ofrrrrnkÌramun h,,  bccr :nalrsed both bv Plc,rder-
le, th rro by me. Plend.r l . i rh,rr î- ,6 rhar (hc sprurrcn ubrirred ro hi , , ,  .on. i , rcd
of a mixnrre of odorifcrous rcshs and pitch, but drat hc was unable to determinc
whethcr thc pitch w:s mineral or vcgctable. The specnlcn aalysed, howevcr, was
posibly not r rcprcsentrtive one. Thus, as show.n below, thc matcrial varied from a
thin, brittle substmce to a thick vìscous onc arrd, alrhough both had originaì1y been
put ofthe samc nus, it is probablc that thc thin layer had tot ucrcly dricd, but ot
account ofits thimcss had undergone more dìenical change (cspccially in its content
of fatty maner) than the thicker layer. Also, ?lenderleìthì s.nple wc alrost cer-
tainly taken from sonic ofthc nntcrial after it had becn melted and that may cven

I P.ivate communicrtion. : !(/ - M. F. Petrie, c. Brurtoù aùd M. A. Mùny, tdr,r, ù, p. r j.
r G. Brúton, tar,r, r, p!. 19 20. { A. Lucrs,,4rr. Sdr., xxK (r9lt, pp. r2o 2.
5J. G. A. Grjmths, ,1"ab,r, Lú (r9rz), pp. 7o:t-7_
'i H.J. Plcd"dcrlcjtl], tu H. CaÌq, Tú-dnkh,A"lu', r, pp. zrj 16 (-Appcndù v).
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havc been partly buned, considerable heat luving bccn applied il ordcr to separate
thc gold mrsk from thc gold co6n to which it was stuck fast by this bÌac.k material,
as aho to scpuatc thc gold collnfrom the middle coFn, whichwere also stuck togcthcr.l

My prclir luy rcport on thc Tutuklurún sarnples, wlnch wcrc taken by rnyself
before drerc hatl becr any mnipuhtìon and which were thorougliy reprcsentativc
of the vmious portions (which differed rmotg themselves in the proportior of the
scveral constituents, especially fatry raa*er, present) was as follows:3 'The anointing
naterial . . . which contained fatty matter, was tlack and iustrous a:rd in appearance
closcly rcsenhlcd bituncn or pitch; whre the laycr w,s úin, ar on thclidoftLe gold
cofm, tlc oatcrial wu hud md bdtdc, but bctwcen thc gold co6r md the next
outcr onc md uder the munmy, whcrc a thickcr laycr had accumulated, the
interior of thc rus was still soft ard plastic. whcn cold thcrc wrs liftlc or no snell,
but rvheu warned, a stroDg, penetrÀting, not urpÌeasant, but rather fragralt srnell
rvas evidert. A detaiìcd chemical anaÌysis has not yet been possible, but the matcrial
contains fatty matter ard resin and is entirely free from bitumen or nùerd pnch.
one spcc;men examined contrnred a6 per cent offatty matter (now largely or wholly
fatty acid$, 19 per cent ofa brown resin:rd a black brittle orgaric resiclue that has
not bccn identifìed.'

Sincc this rcpor was rnadc, additional spccúos havc bccn cxamnrcd (altogether
eleven difcrcut saùplcs), most ofwhich dcfiriteÌy conraincd farty mattcr, Dd only
in one ilstarcc rvas this not forurd. Two ofthc soecimets wcre tested for phclols. as
ev;dcrrcc ot wood prt ,  h.  bur rhc rc 'ul t '  r  crc ncgarir  c.  rhocgh 'ornc otthe fcrtrrrc '  of
the rnaterial are strongly suggestivc ofu'ood pitch. It is certaìn fron th€ manner iù
which the material has'run'and from the {àct that it is still viscous in places that itws
cnhc'  ì  quld or scmi- l iquid whcn ,L,ed: i t  i ,  cq.r" l ly cerr i r  th.rr  i r  conr. , in,  f . t t ,1 rr .rncr
ad that thìs camrot have been dcrived fron thc body, as is somctimcs thc case with
the fatty uaner forurd in reshous rnatcria.ls thar havc bccn iu dircct cortact with
bo<lies. It is wc1lhown, too, that {àt wa uscd for uoiDtinq ord hcDcc its usc in this
p r r t i c u l " r  r r o n r n g , r l r ' , , r c  s , , o ,  n r p n l n g .

The black natcrial fron outside the cauopic colÌins ofTutankhamùn is probably
of the same composition as that lrom the Jarge coftìns ard appears to consist of a
mixmrc of fatty mancr and rcsin, with certainiy no mineral pitclÌ and no clea
evìdcnce of wood pitch. Grifiìths 3 found that the ra:terial was Iargely resin, with
about 9 per cent ofnatron and some vegetable debris, partly of coniGrous origh.
Mincral bitturcn was abscnt-

The black mrcrirl frou thc tomb of Mcncptah cxamurctl in my laborrtory w:rs
reported as beilg wood pitch ir nvo iustanccs and lcsù in a dìird. On leviewn€ úe
malytical results in the light of greatcr cxpericnce of thcsc matcrials, aided by thc
rc-c*rrninrtion ofonc ofthc spccimcns (the onÌy onc left) it ìs found thrt the materirl
rcscnblcs very closely that from the tomb of TLrtankhara nn; it has a shilar fiagrant
srcll md contanx a consìderable proportion of fany matter. Grillìdr 3 fbund that
ùc nutcrial rvas probably a rcsirr mixcd with about ro pcr ccnt offàny nutter.

r H. Cftú, Lr-,ril ,l,icr, tr, pp. 87 88.
I A. Lucas, in H. CritÙ, ftr-d,U'-,4,{r, n, pp. r?rFB (Appcndix !).
3J. G. À. Grinjths, ,trdryrt, r.x1r(1e37), pp.laj 7.
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In À slndsrorc mmm.form rrcophaeu. of the f iehtcerth or Nmocemh Dvn*rv L
rhere is r  l ,yer ofblack re. inob. look,r ;  !ni in irr  rùo.r  . ,c cent i .a* d,; .k] ." . ip,
ac the hcad end, where it is thickcr md in onc placc five cotimetres. Ttre materialis
esentially rcsìn with a snull proportion offany marrer.

. Before my fhal statcucnt can be made regarding the composition of thcsc black'uointing' matcrials, I considerable rmount of additional analdcat work must be
donc, includrng ,c direcr comparison of onc spccimen wiù anortrer rrd wrrt ,
vdio_us mixtures Dade up for dre purpose containing ditrerenr proporrions ofrcsin
and larry m.rrrer. wir,h and $ irhouî wood p,r.h. rf rhi rurcriJ rere ongu,Jty l,lack
rhn mry luve been dre eirher to rle use of a rcsin Lhat trad be.,, bt;, k-;d {i.".
.hlucdl drrr ing rhe process ofh.Àringi i jn ordcr to nralc r  ruf l ìc icnLlv l iqr id for
u,e. or ro , l ,c presence of wood pi tch, which i \  rui , , rr l ty btack.

O N r o N s 2

. Ruf,er states 3 that 'Onjons are not infrequentty found amoug the bandagcs or in
the cotrrns ofmurnmies oftlìe XXf$ Dynasry and cven as early c the XJllthbvnasrv
ard onion skins wce soraetimcs placed over the cyc ofrhe àead.' Elliot Sni;h als;
fo,nd on,onî on mumnie( (ofrcn rwo. b'rr  somci imc, onty o,,c),  i r  the pclr is in
'$cn casc'r in thc thor-r in fivc crcs;in rhc crtemÀtan in one cJi; dd ir from ofthc
eyes in onc case,a and he sbtes s thar in the Twentieth, Twcntv-first md Twentw-
second Dlnasties 'onions were urd fteely irl rhc proces of cnbalrning'.

p A r M  W r N x
?alm winc has been dcatr with u connexior wìrh alcohotic beveraees.G bnt both

Herodotus and Diodorus state that it was employcd for cteaning thelody cavities
ad viscera duing the proces ofernbaln;ng. rhis must be acccpìed on trust, as ìt is
nor possible that any of rhis wine should havc rcnained unatclcd to the prcsent
rìme ud. rhcrcfo-e, i t  (n,or be found by te,rnq. Da",o,, ,  however,  s"\ ; ,  r t ,Àr' thc prcscnce of alcohol b 'onc of Lhc i ," , ,e,  hnda\uDoorr ro Hcrodoru; km.nr
r1lrr pJl winc rvas u cd lor clcring, b,n no a uho.rry for rh. imdng o.alcohot
is givcn and maDifcstly there is sorneiistake, :s it is impossibte rhÀc su;h a voladtd
substance shor:ld have remained. Reutter statcs B rh"t p,ob"blv th".. l,"d bcen o.l-
uin.  ,n .- ,a:n of r l -c munrrrry ,n,rer i : l  ln crarr l rcd. bcc,u"e hc fornd wh"t he
thoaght was a snall anouat ofsugar, the prcsencc ofwhich, Lowever, reeds con-
nrmf,r io,r .  -r  ,he rc.r  dr icfv rclrd upon fo; ' rs 'de"r i î*r , - ,  ( ,he rcd.Ki,on of Feh-
l i rg,  soluuo,r)  is noL .pcci fc for srrgar .rnd . ,  g,ven by nury orher sub,tures..

R!srNs
Resins arc noc now among thc products oflgypt and whether thcy cvcr wcrc

,  c , . o M , , c u ,  .  N o  J  r ò , ù ? . , . , :  u  r t \ r ; ; ; ; ; " ,  r *  t r  " . . , p . , . ,  .
I M. ,{. Run!r, n4!,,,. ,,n d'Èr., | \rert), p.76.
.C L l lo r  s 'n i t \ .  M,nr .  I , , , r  ÉJ . .  \  ( r roòJ .  pp .  rs ,  J r ,5 G. Elliot Snith, Ro/dl M!arrn5, !. 64. 0 Scc p!. 22-:1.
ì w. R. Dawson,J.E.l., ú (re27), p. a9.
3L. P.eúrcr, Dc I'd,lrd"úaúent a,dnt et.yòs1\6 Chna pp. 3s, So.0  À t  \ ' v , g e r r r '  ( O r , / .  M . / .  ̂  P . .  r  { r ,  r o : o , . p p . 9 J r . : C l , p r , , . r / , t / . . { & , . r r r . x \ \ | , r o Ì o .

P p . J 4 \ r . ) m r n ' r ú . r l J t ' l r e . ó n , ù t r ' d e d j . k ,  o t F i . u . . r t a , , t o n t .  w ^ u . " J : u r n u r n n r i n . r ( i o n .
but rlìis scenr vùr dotrbtfut, ind u,ould rcquirc fufher co!firnùrioD.
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produced is doubtful: thcy occur to the north ofBgypt in the countries bordering
óc east end ofthe Mediterranean; to the sourh in rhe SudàrÌ, Abyssinia and Sonaliland
rnd to thc e:st ìn Arabb, frorn most ofwhich places thcy probably reachcd Egypr

As alrody shown in connexion witlì cosm€tìcs. perfurnes and incense,r resin was
not n frequcndy buried in tombs long before murnmifrcation was pracrised, and it
was suggestetl that this resin was such as wÀs bcnrg used at the time for hcense. Afrer
munmi6cation (widl its accompanying considenble use of resir) becme general,
resin was still pur in drc graves, sorae patt probbly still being inccmc, though
judging fron what w* foud in dre tomb of Turankhamun, namely, rcsin associated
in one instancc with nÀtron, sone ofit was probebly comeoed with thc nummifìca-
tion, and, in addition, in this particular tomb therc were personal omamcnts and
othet objects made ofrcsnr ud resin was also uscd s a varnish a.nd as a cemcntins
matcr iJ:  in r l . is tonb. roo. whi,L i r .hould nor be forgorrcn wa, a ro)J onc, ù;
inccnse no longer consisted of truc resin from Asia, bur of the more odoriferous and
probrbly much more rare and costiy gum-resin from the sour.\.:

As it is dre sLrbject of mumnification that is now being deaft with, only those
resirls that havc been {bund direcdy Àsocìated with murnmics will be considered, ell
resins of the Baddan, predynastic and early dlnastic periods bcforc thc introducdon
of munnilcation being omitted.

In the literÀturc ofEgyptology there are nuny precise sraremerts icgdding rhe
nature ofthe resins used u ùcìent Egypr, parti.ularly for mummification, buc many
of these are mereìy gucswork, the nature of thesc rcsins h2ving been vcry litde
ìrvestigated and very fcw of them having been identilìed with certainry. Thc ody
comparatively recent serious attempts to study the naturc of these resinous matcriels,
of which the resuits have becn published and can be traced, arc one analysis by
Florc,r"J , ' \  anr ly"e, b),  Rcurrcr:a ,+crJ .na y.es by L. M. Holmelf  ooe l ,y
Corcmr\:6 ann r y owa work.7 rome of wl,iJ h3. been conforcd by Gritfuhs.s

I lorcrrcc. s the re.uls ofhi, rnaly,is. concludcd rhar rhe rerin he cxemined, which
was from thc grave ofa monkey (undared), w$ sone kind of pilc rcsi+ though he
wrs unabJe to givc thc prticolar species.

Reutter araÌyscd six specnnens oflgyptian muumy material,{ three from human
lnomnies (onc of thc Thirtieth Dynasty and two r:ndated) ; one from an ibis murnmy;
one rconsi\ru,g ot a Lrrndlc of bad:get kom b;d lnu,úies (L,nd.red) d,d onc
fiorn a canopic box (rndatcd). wlile recognizing the importnce of rhis work ud
without in any rvay wishing to dcprcciate its value or to impugn the accuracy of the
analyses, tìre author would like to suggcst that some of the ùrcrpretarions of thc

:,{. Lùc,s, in H. Cattcr, llrt-atkh-Anei, ú, pp. r33 4tn,pp. r8t-2.
3 Quored by L.-C. Inrcr n.l, C. Gaillard, La.îd"ne nonijL, r n, !p. lr9-2r_
a For reÈrelces, see p. 3ó4, r. 6.
'E. M. Holmes, P1,,r4..,/talJd,r,,l, xB t333 9), pp. :t82 9.
r P. aórcm^'1s, Clúótilt c d Ésrprc, tr (r94t. !p. 101-4.
1 A. Lrcts, Pt'. nti,. Mót.tidt', pp. 22 Í.t Cona s.- Jou ., E (r9o3), p!. r42 l; in c. trtlior

Snrith and F. woodJons,,4nh. s" ay oJNubia, 19o? 1908, n pp. J72,3.
3J. G. A. Gdfli ths, ,.1,alrr, rxr G9l7), pp- ?o3 7
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results may be erroneous. The lìrst stliking fact is the comparatively large number of
diFerent substanccs ir each specimcn ofmaterial examhed, thus in one specimeu he
foLud storx; A.leppo rcsin; mtic; ccdar resin; certain reshs not identified; bitumcn
and sugar: in a second, ccrtain rcsins not idcntificd; gum or gum-resins; sÈorax;
wood pitch; bitumen; balsam of IllLrrin or McccÀ bÀlsam and sugar: in a third,
bitumcn; sugu; wood pitch; baluu of Cujun md possibly balsarn of fl'lrin or
Mccca balsam: nr a for:rth, bitumen; nyrrh; possibly alocs md probably balsam of
Judca: rt a frfth, bìtumen; myrrh; aloes and probrbly Mccca balsam md in a sixth,
bitumen;; cedar resin; the rcsiî frorr. Pistaeia tercbindrr ard srgar. Tlis is quire con-
trary to ùy experience and of the very large number of difi'crent spccimcns of resìn-
ous materials I have examined fiom all perìods, by far dre greater numbcr have been
homogeneous resins or gum-resins of well defined character and o y in a corn-
pamtively few instances were they mixtures and then with fatty matter.l

The rests rdied upon by RcutieÌ for the idendfication of bìtumeD , àìd gar 3

respectìvely have already been discused: the tests for storax and wood pitch arc
satisfactory ones. For the othcr rnaterials Reutter in nany cases made iD 'uÌtimatc

ualysis', dctcrnining the orbol ald hydrcgcn by &rcct experimenr and estinating
thc oxygen by diference (the usual rnerhod), ard from the results obtained he cal-
culated the percentage of dre three elements prcscnt md fton this he calcr:lated a
formula for the substance, which he then identified with thc formula of a known
substance. When, however, one considers the smallles of the portion of materiaÌ
operrted upon (from o.oz to o.zz gram), which didnor perrnit ofa duplicate anrlysis
as a check, the multiplication and division ofthe origiial6gures ncccssiratcd by the
calculations:ad the fact, to take onc example, that 77.42 per centofcarbon arrd ro.43
per cent of hydrogen .eplesent one substance furTorlròlc), and 77.3 per cent of
carbon and to.z per cent of hydrogen represent a totally dif,erent substancc ftaasa-
conísère), and thc futhcr facts that whilc 7r.5 per cent ofcarbon and 8.6 pcr ccrt of'
hydrogcn md 7r.r9 pcr ccnr ofcrbon and s.r4 per cent ofhydrogen rcspcctìvely
represent the same substance (s-heruhonythol,7t.o per cent of carbon and 8,79 pcr
ccnt ofLydrogei represent a &trcrenc nbstance (not idcnti6ed), and 71.6 per cent of
cÀrboD and 8.o5 per cerrt ofhydrogen stillamther nbstoce (not identifred), one nny
be pardoned lor t\inkhg there is roon for mistakcs in identifrcation. ln sevcrrl
ìnstances, too, Reutt€r bases i probable identiúc.tìon upon thc socll ofthe raaterial,
or upon a proces ofexclusion, asuming that bemuse tegative results were obtained
when certain specific resins were tested for and hencc wcrc prcsumably absenr.
thercfore another rcsin, that it was thought raight have llecn uscd, was probably

I have examhcd a very lÀrge nunber ofresinous naterials frou utumics,l the
resul* of which may now be considcrcd. Reutter, in his criticisn ofthis work, sug-
gcss that 'ultìrnatc amlyscs' should havc bccn nade; but Lrnfortunately, as exphimd
et thc tiìrc, this was not posible, pardy bccarsc of dre small size ofthe specnlcns md
also bccause ofthc Ìack ofthe lcccssary timc and facilitics.In those cases, too, inwhich
thc material had becone coltmrinated wìth natron or with fat* ot other decour-
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position products of dre hody, or had intentionally bccn mixed rvith latty mattcr,
which were a largc proportion of the total nulbcr, ary 

'ultinute 
amlysis' rvoulcl

have been not only uscles, but ranlcading. Sincc drc orignrJ report rvrs published,

somc ofthe sanrc Datcriàls have been re-examincd in greatcr detail and other speci-
nens have bccn amlyscd. These resinous natcrials may bc classifred into *vo main

groups, nrmely, truc rcsnrs and gurn-rcsins. which may scparatc'ly be considered.

Thc botauical sourccs of tLc truc rcsins. as ditinguished from gùn-lesDs, en-
ploycd nr nuulifìcatìon, as also ofthose fòund in prcdynastic and carly dynastic
gnvcs bcforc mummifìcrtion was prectised, are urhorvl and snrcc thc mattcr is of
consi.lcnl,le hportancc, thc prcscÌrt position nray bricfly bc statcd.

Boú fron practical considcrations :nd also from rcfcrcnccs in tlìc ancicnt tgyPtian
rccords, thcrc cannot be ary doubt that the resins no*- llcing corsidered rvcre ob-
taincd fron the e$tcrr Mcdìtcrranean regior. Thc prurcìpal resir-bearing trees of
that region are the coniler (cone-b$ring rrccs) drd thc principal conifèrous trees are
ccdars, cypreses. 6rs, junipers, larches, pirrcs. spruccs and yervs of thesc. dt ycws

do not producc tcsin, and thc cypresses drd juDipc$'� ordimriÌy do lot producc

rcsnr, so all thesc may be exclLrded. Also, nr vicrv ofthc fact that na:ry oÉthe rcsìrs

n1 qùcstion were reÀchDg Egypt as early as predpastic tines. thc likely cotùrtrics nì

the eastem Mcditcrlmcan region from whìch thcy were obtanred rnay bc lnrìtcd to

Syria, ard drc south of Asia Minor. If this linitation is rcceptcd, drcu drc posiblc
prirciprl rcsìn bcarrlg conifers lcft for considerition ate thc ccdar (Cedrc Liltani)
fìon thc Lcbanou nountains in Syrù and fron the T tus nìountÀirs iD Asìa Minor;

tlre Cìlician {ìr (AI'jll eilickd) lron rorth Slrir ard Asia Minor; thc A.lePPo Pìnc
(Pins holqosk) lrom noth Syria rDd Asii Minor; thc Sto[c or Unbrclìa pnrc
(?i,us 2ilrca) froni Syr;a, and drc orìcutal spruce (Picra orlcrraln) from Asir Minor.
Theccdar, horvever, althoughìt docs prodr:ce rcsin rvhcn *'ourdcd, docs notproduce
it rcÀdily or iì great qualtiry, urd, so for as is known to nc, it ha ncvcr bccn used
es a sourcc ofresin. apart from its posibÌe usenr mcicrt Egypt now being considercd,
md. ìl uy opnrion, ccclrr rcsin may be cxcltaco.

Sìncc thc nanrre ofthe colifcrous rvoods frorn Syria ud Asia Minor, bur largcly

Éon Syria, th.t wcrc uscd in ancient lgwt Dray tluorv some ìight upol thc trccs

that rvcre knorvn, and, thcrclorc, posibly upon thc rcsils, it m:y be nentioncd tlnt

thcsc trccs, which rvil1 bc consideted ful1y in conncxior rvith rvood, ircludc.l ccdrr,

cnrcss, 6r, jùnìpcr, pfic and yov. Excludìng thc cypres, junìper and yc-r, as non-

resin-be t1g tecs, thcrc remoìn, drcrcforc, ccdar, fir and pnre. Thc ccdt rvas the

Lel:anon cedar, thc 6r ivas probably thc Cilicirn úr:Ìnd dìc Ptu wrs probably ùe

ln úe rmicnt Isypti.11 tccords r hìgbly valùcd rvood ('; (asl)wootl)is ntertioned

as hrvng bccn obnnred from Syria, and os/r rcsì,r wes cnploycd for mLurnification.
Taking ìDto Àccount thc colour of the asl wood (Light ycÌLorv) as sho'vn on thc

r Cl A. Lucrs, Pn...fl,,r',. Mdtltidl\, pp.21-2(;.
: A. Lucis,J.E,4., xul Gesr), pp. rr-:r. At thc rnìc d,ir wrs wrnrc! ii rvrr uo .tizcd dhr

fó. "ll fm(ical turp.ls thcjur4,er wxs not r rc\in-pród(.ì,rg tcc
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nonìnnents; the size, height and straighmess ofthe tree necessitated by thc uses to
which tLc wood was put (lo! maknrg temple doors; the sacred boar of Aotu;
uasts for boats, and for templc pyions); the place (the rebanon nountains) fiorn
which the wood wa obtaincd, and the fact that the tree yielded resin, Loret believcsr
rhar rhe truc ar/r of ancieut lgypc was the Cilician nr (Abics cilnica) ard that thc
ordtu:ry asl was a pine, probably usually Piras Píreo, but he also suggests drat the
rvord nay have been cmployed as r general tern fòr a ccrtain kild of tnrbcr from
Syria.Jàcqucnin supports Loret'in his contention that as, was Cilicim frr. Glanvillc
asrees with Loret 3 dìat in ccrtain insrances the word'is rot so nuch thc tame ofa
tree rs a type of dobcr derived fron a nunbcl of difcrcrt conifcrs-pincs and fìrs
-but csocciallv Pinas 2iaca'. Ifa 

 

wood werc CiÌiciur fìr, then ah resin nust have
been frm the samc trcc. A representation of asl resin is shown and named in the
Eightcdìth Dynasty tomb of Rekhmiró at Thcbcs: it is ;n smali rounded l:ups

-Àdhering to thc walls of a snall, urd odrerwise empty, alabaster vase frorn the
tomb of Tutanlhamùn, which was uarked asl resh, there was a vely sÌràll a,nount
ofmaterial, of which I exaoincd a specimen and found it to be a truc resin, a dis-
tinguished frorn a gum-resin, m{ thercfore, it was probably fron a coniferous trce.
Ihc colour var ied from l ,ghr browr, to d"rk brownr i r  wr '  go uer cc,,r  'oL,blc i rr
al ,oholr  con,pìctely nr 'ol , ,blc rn turpenrine rnd in porolcum spinr.  and' l" f t , ,on-
siderable amount ofadr, which, however, was calcium crbonatc, probably derived
from the vasc itself; it did not give the colour test for colopholy with acetic arhydride
and suluhuric acid. Unfortunately the amount of matcrial rvailable rvas too srnall
fòr furÀcr tcsts, and ccnail identifìcation wes ùposibte.

I also examined Éor Dr. Reisner a specìocn of what he described ar'dried cedar
oil' frorn Tomb No. b zrao rt Giza (reign ofKlafrè) This was re'inous-lookins, very
brittlc, broke witL a conchoidal fracnrre ud was rlmost black in colour, drough the
edees when viewcd wnh a lcns were rcd ud tramlucent, and ic gave a reddishìrown
powdcr. It burned with a. srnoky flanc ard had when burning a very {iagrart smell,
leÀving ó per ccnt of ash: it wÀs 88 per cent soluble in hot alcohol; nsoluble in
pcrrolerrnr spinr arrd r  z pcr corr roluble i , r  rurpenine. Mm'fe'rJy. rhcrcforc. , t  q -  ,
mn rc, in f-orn r  coniferou, rrc '5 anrl  posibì1 as} rein

Material from a vessel ofunspecified date fòund at Mcmphis ws exalrired by

Jolu, and idcntified rs a conilcrous resin, Porsibly îron Pins halcpctrsis.s
Turning now to the îcsins used in conncxion rtith muDùilìcation, the greater

proportion of them rese[rble very much in appcerancc ard general properties coni-
ferous resins, exccpt that rnost ofthem are insolLrblc ir turpeutine, whereas conifcrous
resins arc largely solublc il this solvent. of twcnty predynxstic and eariy dpastic
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r V. Ló!eì,,4,,. S./,., xvr (19!ó), pp. 33 5r.
: M. Jrcqucùriú, Kd,,t, ú G9lr, PP. rri-r3
r s. R. K. Glúvi]le, 2..4.S., Éú G932), !!. 8-9
r C. A. Horkins, Tri,.li if Er,to?,a (r8lt). Éatc betwcm pp. 33,1 3nd llJ
6 Po$ib1y cither ,lrirJ .iini.d of PtÍa l,dlq.trtJi ir ùùI luvc bccn mixcd with sonE oúer

(vorrtilc) sùbstancc to fodù ! fiaB.llt óil. cl G. A. lìctncr, HirrÒtf òJ the Gtza Nerapolis, ú,
p. 7j (qùoting A. Lucat-

r H. v. Mlrtrtoli, ReiJ.:r,' T.,ryel116 futittt Aúktòt, pp. 342-3.
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res ins 'pccrr l ly  r "scd qo pcr  cenr  qcrc jn$lu l , re ord ro Pcr  'cr r  prr lv  rc l r rb lc  rn

,urpe. 'ur ,  " ' ,d  of  t *cr '1+wo hrcr  dyrr r rc  ì rd GrJeco-Rù!r r r  \PJcrrn ' r r \  re t " r

so pcr  onL wrc r r "oh b le rnd I  pcr  ce"r  prr ìy  'o ìubrc r r  urpcr t t iue '

L F.  ofcoubc. . tn .s)  n ' r î rcr  to  asrr r r r '  rhrr  rhe Jrcrcnr  rcr r r

.o l , rL, r l ,q  in  r l rpenr i r  c  . i '  . rc . . ' , " t  o f  ,g"  . . rd cxposLrrc r r rd rhry '  ; r  cr  l rorcc r lu t

. o l o p h o i r v d o . ' l , e c o " ' I e , ' s o l u L , l e i n p c t r " l e r r r ' ' P i r ' r o n L e e P U ' g r b r r l r h e a n i c n (
fevut i rn r r ins r .  s , l l  ìargdy sor t rbh r r '  , l .ohol  rnd ccr t r in  othcr  (o l 'cr r ! '  Aho'

" : . " , , . i " * , * i n . , p p - " ; . . ' . j l t - " ' h " , s : . d y . r r , o l d . " h , h l b . l i . ' c t o b e c h t o '
"upen. '  ' " . '  r .  r  i l l  p i . ,c t icr l ly  ̂ ca" iJv nrd a '  ,  orp lc* lv  so r rb l '  i t r  n t rpet ' r i rc  + t t t

Howcver, trking into colsideration r1l thc v:rrious factors in thc cse, ard admit-

ting tl'"t there i. "'"uch tlot 3t Prcsert is not undc$tood, it sccms rnost ptotable that

r fc 'qrarcr  proport ion of the,rc t lL  tgyprr r l  nr r  rs in '  d ; r i -grr i 'hcd f ior  r ìc

n , ì " . i " ' , ' - " i " r ' o - . . , , : Í e ' " ' " t , . c , G ' . d p i , , c ' r r d p r o L " b l r f r u r n t L e  C r ' ; i r r

ir. thc Aleppo pinc and the Srorc or Umbrelh pnrc.

rh,,re ìs'àre'conìfcrous rcsìl still to bc mentioned, namclv saudatac restu " hon

l , t r r \ t , . , i . r t t  n t | \ L n t t n r  q t n d i n L . l .  w h r l ,  g ' o { .  " , " " " ! - " " :  A f i t :  l h o c
' . .  l , , . re*r . , ro c" ,dm.c a, , l  l r t r le  proLrbi l i t l  har  rnv I* i  I  GorrL  is  ìur ì i r  vas

,mporcd r r r to  rn,  icnt  fgypr ,  rnd.  iunìrcr '  r l r  .PDerdrcf  o '  ' l r  a lc lnL rc)r r rs  doc '

not aercc witlì that ofsendar:c.
r.i" ron<onifcroLrs rcsnrs frou the eestcrn Meditcrranem that also mav bc uren-

r :o l I  a .  Cl ,  r ,  (Chio )  rurPc| ine and r , r - t :c  borh f -orr  'pe ' 'c  of  Pi r r i "  t ' 'c

Í o n n . ,  l , o n ' P , . r n . i d r i l , i ' , 4 r r ' " t n d t h c l a r r c r t r o r r l ' ' n d . ; a 1 '  " r ' r '  o r r e ' P c c l n c n  o r

t l 'c  f , r r rcr  h^ bccn ,dcrr r rhcd i rorn,n,  rcnL fgyPl . !  bu-  r ro sDe' ' rncn '  " i  t l te  ' t tcr '

A su.c ies of  Prst rc ia,  probrbly  r '  r , rÚ, ' r ' � r ,s .  i ,  r rc  br  r  scaLrercr l  rn Sinar ' r  "nd P'

,  , , i i , r l , .  i ' .or r r " ' . "  " ,  , l 'c  É"1-r i -c  hJ l .  ron\  of  B. 'nhcbr 'a  {nol r r ' r  'Pcc i "  of

Pistaci!, P. KArrll, is found ù the Galah disrrict (Gulfofsuez) mìEgvpt', 
-

One of the most noticcablc featurcs of the rruc rcsins is the consideteblc difcrcnce

In (Òi4, , r  J ,nons rhc.  t r lc  bcrr rg rcddi th Jr lo*  or .ngc-coloured r 'd  g ivrng a

'e.o*  po"de-  *hen furc l l  gro ' r r rC; :  o 'hr  t ' l .ck r t r< l  u tc l  Lkc ' r r  JÙD'"r r r rcer

othcrs biown, and orc a siate colour.

of the recldish natcrial, clcvcn specirncns frorn mumnics have bcen cxrmined'

scven of rvlich vere from the crarial cavitl', three from thc orbits md one from thc

tro\c.  lour  ucrne of rhc t ruer l t -GIst  Dlna*1 r -d r -hc orhcs unl ' tcd bu ' 'n to ' r

.oLr in lv  Ì - rc .  ihc bor ' 'n ia l  * i ' 'c*  of  ì l *  re in lu '  rot  Lccn 'o"nt i t  cd A rc  m'

" l 'no* id" , , r 'c . l  ' , ,  rPPeJnrc.  wi rh r \c  ' lere*P( i r r rerr '  r rnr '^ncd ' '1 . tu ' '1s."

,er , ' , r rn, l " r  .o l :b , l , r j  : r '  vuo ' r  'o l "cr '  ' .  I I '  f " rud in  r l rc  rot r rb ' r  ru i ' rùhtr r r  i r l

r vls" "' the s""* 
'kiosk' $ anotlìer vase contrhhg natror and this resnr, tìrcrcfore'

rn.v  I -avc h,d :  d i rect  ,  orurcr ion s r rL rhc ernbr ì rn ing.
6rLh. ,  o : tcn rc  l  - rcr rJ  erevcn 'p ,c i 'ncn.  hn 'c  bccrr  cunr i rcd f ivc f ronr  ì r r r r r r rn

muumieslonc EightccntliDymsty, one Trvcuty-fint Dynastv, aud duce PtoÌcmaic);

I K. Diererich, 
'11ì. Ardlr:i: aJ .',.snf, Btkdt i drd Grrr RaJi,J, r 92o, P r ór '

. oftcn wrorcly ciùcd 'GuDJúlipcl

'Privrtc lcter from G. w. Mumy
r R. Musc cr. rl,fdNdlilora oJl-Slpt,r,r.ó11.
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one fton a crocodilc mumny (urclarcd) and íve froD grrves (rll Ptolemaic), but ir
is not hown whether these latter were taken from the mummy or not. Four ofthe
spccnrens ac reported by SpieÌmDn to contain bitumen, but as two of them are
withouc orc or two of the tcll-talc clcmarts (vanadium, nickel rnd molybdenum)
characteristic of bitLrmen this seens improbable, and I think that the presence ofbitu-
mcr ever il the other two hs not been oroved.r The botaniol soutce ofthese black
rcsins has not been identifred.

Ìt has not been found possiblc to deterninc tlrc caùse of thc black colour, nor
whether the material was origin:1ly black or has bccornc black with age, but oue of
the specimens, though generally black a,rd lustrous and vcry pìtchJile, was in part
a deep brorvn coÌour and in onc corner almost ruby-rcd, ard it would scem posiblc,
therefore, for a resin, not originlly black, to becomc black. Ofthe eleven specirnens
mentioned, nile contàined fany nattcr, md it ha previously been suggested that
posibly thc prcscncc offatty dds frou tlc body may have caused certain rcsins to
bccomc black.' A.nother posibiÌuy is that the black colour nay-have been caused by
thc matcrìal havìng beer charred durnrg the heating to whictiit war probably suh-
jcctcd in order to render it sr:flìciendy liquid to enable it to be poured over the body
or i rr to rhe body carnres. rs rhe crc migl t  be.

I have exrmined also two preserved crocodiles," both of which wcrc black md
looked as though they had been treated withbitunen. On neither did I tud mything
but dried ard blackened 6esh, with a little fatty mattcr in onc cÀsc.

Other black nummy materials ne descrìbcd ir comexion with oiltments and
wood tar respectivelv.a

Thc brcsn spcimcns and thc slatc-coloured onc were ordinary resirous-looking
marcrìals, ofrvhich it has not been posibÌe to determine the botanical source.

I have examined nine specimens of what proved on analysis to bc gum-rcsirr, all
fron nuonies ard 6ve of then fron royal mumnìcs (two Eightecnth Dlaaty,
one Nheteenth Dynasty, rwo Twentieth D'rusty, thrcc Twenty-nrst Dyrúty and
one PtolcDÀic). Tlìese àre believcd to bc citlc bdclliun or nyrrh (which are cÌosely
allied and very sinilar) and most probably myrrh.s A specimen of gun-resin fron a
tonb of Ninctccnth or Twcnticth Dldasty dare at Abydos has beer exrnined by
Coremans, and identiled as myrrh.?

Both Herodotus rDd Diodorus mention the enolovment of mvrlh for mummi

úcet

ml.r
iden

c

t L. Lnc^s, Prcteífttiue Mdte,ldk. p. 16.
3 Oùe cairo Mufurì No.J. 2961o; thc otlìe. from úe Uùivdsity ofMi.hisdr excavatioùs in

4  Scc  pp .  3 r :  ó ,  l2 t  6 .
3 Ccf. L. Ltc^s, Presetuntin Mótetidk,pp.26 29.
d with a portion ofone ofdrsc spccnneN, ùhich I supplied to M. R. P6stc!, Profsso! Lrunoy

óbtajned a reactioù thar he believes coù1ìrms the identincation $ nyirh. (R. Pfistù. Nd,,.drr
t.xtil.t dr Pdl,tft. 1937, p. ro.)

'P. co.enaDs, chniiqu. d'Enpt, xvl (rrat, pp- rot-4- CoreDrns ponfs out thd dre
Licbcmann-Storch ter nur be usles, siìrce it alpeffi that ccrtatu ancicnt 'c.in, llvc lost most
ofthei! an ytical chanctc.jstics.
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fication: pettigrew strres I dut'Dr. cruvi11c found . . . two or three srrall pieces of
myrrh in thcir natural statc', and that'Dr. Vcnicuiì says hc has bceu able to recognize
nyrh among thc balsrmìc nbstmces employed nr ernbrhaing', both of which
identifications appcar to Lc lrgcly ofthc mnrrc ofguesswork: Reutterreports nyrh
as bcnrg prcscnt nr trvo spcciucrs ofmummy raatcrìal hc analysed, one fion hurnan
vcrtcbnc md thc othcr lron r human hand, ì:oth Lrndatcd.'� Myrth has alrcrdy bccn
dcscribcd in couexiol rvith nrcense.3

Mis&tld,.oiir Rrsn?r
Ccrtain mxcellancous resins nay now corlvcrlic,ltly bc derlt witìr. In onc of thc

nuniny matcrials cxaniue<l bv Reuner tbere were small frrgments ofr ycllorvish-
brorvn somcrvhat trausparent rcsnr having au odour ofurpentnre. which u'as pìckcd
ort, analysed separrtely o:d identificd as prob:rb1,v Chìos turpcntnrc.a Thc slight
solul'ilrty nr aìcohol, the high saponifrcation valLre and dre high mcltnrg pomt, how-
evcr, arc Jl against this. Holmes rlso identiicd rs Chios nrrpcrtìlc a spccurcr of
resìnous natcrìal found by lctric ìn Àjàr ar Naucretis, rvhicL rvas datcd to about thc
sìrth century r.c.5 Chios turpentilc n en olco rcsnr obtanrcd lrom Zistaria trrúrrrtlrrrs.
:r shrub or smJl tree that grows ì,r southcn Europc, Asia Miror, Syrìa ord NortÌ,
Afrio and is oftcn callcd thc 

'tupcntìnc 
rrcc' fron thc largc amount of olcorcsnr

(turpcntìrc) t thrt is obtaincd frolr it; and ìt vas posiL'ly the prodrct from dris trcc
to rvhich thc lauc of nrrpcntinc *'as frrst applierl aud, sincc the greater propotion
ofdrs niatcrial at ouc tinc on thc markct sas collccted from thc ishnd ofChios nr
the crecian rrchipeìrgo, it s'as naned Chios turpentine. Petrìe strtcs " dret e ìaycr of
Chios nrperttue had beer poured over the nest ofdrree rvooder coús ofHoruilja
(Trvcnty+ixdr Dvnrsty) aftcr thcv had becn placed in drc stonc srrcophrgus. No
evldcnceis givenfot the identifìcation ofthe resinoùs material. Holncs also cxamnrcd
aspecimen ofresnrous materirl from a sarcoplugus fonnd er Hervara, rlating from the
sccond cernuy ,r.o.,3 but on account ofdre vcry srnall anpunr ofmatcrial availabÌe,
orly fcrv tcsts wcrc possihlc, :rs thc rcmlt of rvhich Le rÌggcsicd thrt it was cither
bcuonr or storax ard orobrblv the foncr." That ir sas oùc or thc other seens cer-
tanr, sncc bcnzoìc aciJ was given of whcr it was hcatcd ard, although benzonr is
obtaincd fron thc Far last (Sià,n, Suù^trr, BorDco rnd Java) thcrc would not havc

r _r. 
J lctris.cF, Ij(.ory dkl,?,tian M,,úùes, p. óa L

:L. lìcútc., l)c h MoDic Òu Múdii, Rril ,16 S.i.rd /,rù,d.,ld!i4,.r, Prin, ro dxtc,

1L. lÌ.uttcr. D. l'f,'ldr,rf,i.rt dr.ú ú rtìs JÒÉChúr, lt. lJ, ló, 48.
5 E. M. Holùcs. Prd,d..!/i.,l]dfi'dl, xrx G33s r), pp. 337 9.
i Thc origùxL Drne of rhc n{uml olto{ùnrous cxudtrtìotr fron rlìc P'rrd.id k7.ùi,rl,rr, trr

.lso Lorn piìrcs and certxnr orb{ corifìrous tccs, ws turfentine, rnd rt n onlt conpÍrtivcly
r..ùdy dìxt tì,c Mrlc òf drc Òil (\!;n) p.cprcd tunù it Lrccaùrc shortcncd fron oil ornùpentiic

Gtiria ofturpùtnr) to ntrpentnìc xrd rhr hrhl produ.t n dI .rllcd ftrpctrtnre scieDti6Qlly,
d .cùxiD kiìds uc rill knosl .s tì.fenrn,c coùùNr.ixlly, for cxrrDlc. chios tLúfcntinc,

Vcnnc turfcntnrc ùd Sr.rsbu'g nufcrrnrc.
, \v. M. f. Pct.ic, Kdrr,, CtÍtú drtl Haldrn, tp. 1.,19.
I No rc.oid of Írch r srcophrgus cxr bc btrccd nì !cri. r rcpo.n Òn FLwritr lt sccùù lik.l-!

tÌnt i mistatc hxs bctr nùdc ùrd drit tlrls n rhc smorhrsus ofllùudjr (Trvùrr,-sììtÈ l)r,nry).
q ! M HolDc\, /)r,r,,(11i.d1./0tr,ìa/, iÌx (JrSÈ 9), pp 187-9
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been my irxuperable di6culty h ns reaching lgypt at the late date mentioned, and
benzonr is a wcll-known hcclsc maccrial ir thc East at thc Drc$nt dav.

Bur resin was aiso e,"plo1ed uhcrc i r  .cncd no rscful  purpo.c,nd wLere, t \ere-
fore, n probably had a rimal signi{ìcmcc. Thus nr a Twenty sixrh Dynasty tomb îr
Matadeh neir Caìro 1 . largc qualtity @orc than 5o knograDú) of rcsìn was found
between the srrcophagus (which ìs made ofthc light-coloured blue-grey 'schisC fron
ùc Wadi Hannamat, so mrch empÌoyed at dns period) md the walls ofthc large
hollowed-out monolithic 'case' of limestone into which thc sarcoohaqus closclv
frrcd. r-om rhc rc,ul^ of rhc arrly,r of rhe rc,:ry whìh h,* b*', p'b'íi'l.d "1"
where,'it is belicvcd to be Chios turpenrine. Four other examples ofthe snnilar usc
ofresin havc come urdcr ny rotice,' mrnely, (a) srnall patches ofan identiml-Ìooking
resnì on tlrc sides ofasarcophrgus simiiar to thatjusc dcsoibcd and ofthe srmeperiod
h the Brìtish Museum;3 (r) a mixtrùc of rcsin and limestone powder used to lìll up
thc space betrveen a sarcophagus and au nrncr colln of Twerrty-sixth Dynasty date
froD Sàqq a;4 (r) a raixture ofrcsnr and brokcn quanz pchblcs uscd to frll up the
sprcc bctwccn a granite cofiu aad a wooden one oflete det. &om Saqqata 5 aÍd
(d) a mixmc ofrcsin and powdered alabasu (both coarse fragncnts ud 6ne powder)
used x collc ù raceord of a Third Dynasty dabastcr sarcophagus from Saqqrrr.o The
lincstonc porvdcr, thc quartz pcbbles and the broker alabaster respcctivcly rvere
probably uscd n ordcr to econonize resin.

S  A w D  u s r
EUior SmitL ? and Elliot Snith and Dawsoù state 3 ùat sawtlust, both alone and

mixed with lesiD, has been found in the body cavities of muùìies ùrd that in one
ilstarcc drc skin was sprinkled vith powdered rromatic wood or sewdusr. In rhe
chesÈ crvity ofrhc mummy ofsenebthi (Twelfth Dyrasty) Illiot Smirh foLud saw-
dust,'� aDd Vcnctril found a crnopic vrse he examnred flÌed with what he describes
as cedar dusr and natron.roWinlockfound sawdust on scvcral occasions aDone rcfusc
emb.: mirg mrrcnal f rom Dci-  c l  Bahari .  L oDe 5pecimen ol  which (rro,rr  t ln Elcvc,rrL
Dynisty tonb oflpi) was exàm red by nìe, and in arother cse some Dratcrial ticd
up in a piece of wovcn fablic &oD a Twclfú Dynasty tomb found by rMinlock at
Deir el Bah i consistcd of à lixtLùc of6ne sawdust:rd quartz sand.l! Amoue thc
rcfu,c cmbalrr .ng rnrter ral  f rorrr  rhc ro,rrb of Yrryr ud T;yu (E'ghreenrh D) n;,1) )
thcre was at lea.st one largc jar containnrg a nixturc of rcsin rnd srwdust,ls and ajar

I Tomb No. 6 dcsc.lbcd by H. Gauthic.,l,,. se/., xxu (1933), pp. 2z 53, Pl. u.
'A .  Lucas , ,4 r r .  sdr , . ,  xxxú  ( re j r ,  !p .  r87e.
3 Crncd G.er bAah coifD of w.lì-Ab-Iìr' ùd $rrcd ro lbvc cone from CanpbcUl tomb,

i  <ub,n tFd by  . .  M r i  ' h  r rd  e r  ' , , ,n ,ed  b)  n 'e .
3 Foúd byJ. E. Quibell rt srqqre.
ú subnittcd byJ.-P. Lauer.
? G. Eliótr Súith, Ro),,lM,x,,!rr, Nos. óroj2, óro8t, 6rÒ37, 6rÒ33, 61039, óro9J, 61097.
3 G. Elliot Srùh ùd 

W\v. 
R. Dawsú\, Eg.!|,i.ú Mtnnnies, !!. 8r, 84, r14, rr5, rr7, rr3.

ii G. Èllior Smiih, nì A. c. Mrcc úd H. E. Winlock, 5er.rr6i, !. rr9.
ú de Vcúcuir, in J. Pa$alacqla, C.tdlolr. des útiquit\ d.anaB eú É.qryk, p. 286.
ìr H. E. \vnnock, M.M/1. Ètll., Egypriar E Frl. 1921-1922, p. 34: 1q27,1928, p. 25.
Ì, Submìttcd b_r Dr. Dcr_v rnd cruù.d by ùrc. I J. E. Quibcl, Írd, d,l T],"i!, pp. zt 72.
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contanring sarvdust was found rvith refuse eurhalming matcrial ìn a Thel,ù toùrb of
Iìghtccnrh or Niteteenth Dyresty date.l Somc ofdìc sx*dusr cxàù;ned by rne lìa5
been fragrut and posibly, thcrelbre, juniper-rvood sawdust. rlÌiot Smith also rncn-
tjons frrgrànr (iro .ric) sawdust.e ald rMilkimor refers to thc turding at Thebcs of
snvdust u linen brgs enclosed in eàrrhenwiìrcjàrs.3 Bags ofcha1rand chopped straw
have also been found among rcfusc cmbalming mrcriJs.a

S P r . r \
The !1se of spìccs iD mumn;ficrtior r rclcÙcd to by bodr Herodonrs ard Dio-

dorus. búr tn neìtho ùxtancc is there ary indìcation of rhc kùrd cmployed. Apart
fron dìe findn1g ofwhÀt ruy have bccD cassìa or cinDanrcD,' no refúcn( ú; bc
traccd to dre prcscucc ofspiccs in nrnmmies.

W o o D  P r r c H  a N D  W o o D  T A R
Wood pitch ard wood tat mry be clascd together, as thcy are very closcly con-

ncctcd both in compositìon and in mediorl of production, wood ur bcing a drick,
black liqujd ofcomplex constitution produccd by thc dcsructivc dntìlladori ofresin-
ous rvood, and rvood pitch bcing thc solid rcsiduc Ìcfr whell thc liquid tar is distillcd
for thc rccovery of certaiD volatile constihlcnts contrnred il it (chicl1y rcetic acid,
nrrh)4 rlcohol, oils and acosorc).

Wood tar rv:s krrorvn tothc Grccls of rhe time of ThcophrrstLrs0 (fourth to third
ccnnuy r.c.) enil Dioscorides ? (6s! century .r.u.) ard to rlìe Ronuns of pliÌyt
day 3 (first ccnnrry,r.o.), sirce rlrcsc wrne$, who tcrm the mtcrirl 'pitcL' 

(plìny atso
call g ìt'Ìiquid pirch'). dcscribc a prnnirivc ethod of pro.lrcnrg ir. Hcnce, thar
rvood tar or uood pitch should hrvc bccn knorvn to, and uscd by, thc lgyptìms,
especìal1y at a latc datc, is nor surprisiÌg.

Reutter found wood tÍ (qo t an de úois) h ancicnr lgyptiaù nateriaÌs on two
occlsions. onc on thc mumny of an ibis (Ln.ùtcd) ald the odrcr in thc rcsinous
Dratcrial iom r funerary vre (!úd ed).!

Rufièr h aìready bccn quored for thc idcntfìcation of'cedd-wood pirch' of
Ts-clfdrDyn:rsty clrtc fromraLm,lo which I .lso exrnurccl md suggest that. afthough
ùood pirch, ir $' probablyluniperrvood pitcLr mrl rot ccdaH,ood pitch.

A DùDrìrú of spechens of ancìcnt embalmng Datcriel, chielly &oDr ptolemaic
nuunics ud oftcn from nrirtc drc skull, rvhich I havc cxaDimd are bclicvcd ro bc
wood pitcLPàrticúhs ofr lew ofdrcse were pubìishcd scvcral ycars agoll and odrers

1L. HrtrxdÌi, /4r'. so,., rx (r9jri), !p. 335 ó.
! G. Èllnf Snridr, Rdydl ,;lt r,/, i.\, No. úrojz.
IJ. G. Wirr.núoD, Taros rlt! tl |hcbt' útd G(rúttr/iùt tJErwt (lvs),rr_ 2s(È7.
r Il. E. Wnno.k, Marcriali rrtl rt lÌ LuLdlùirr o.l KilE Ti,-d'lt-l,,n,, p|. ro-rr rnd pt, :l;

ts Navillc, îd,rtl. ./ D.t ./ È,r.ri, n, !.6.

!ìLitrn), nto fla,rJ, B: 3, r-3-

1L. Rcùtt.r, n.lÌ,ltù,r,trnt fudx cî rtìsJit,rchtht. pp. 56, J9, 6ó. ó8.

I A. In.r\ lD,.Jùrdrn,. l,/,rrrnlJ. p!. ,1r. 16, ,19: /./j...,1., r (r9ra), !!r. 24a 5.
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have been examined since. The identiication of two of these has been confumed by
crifiiths.r

Although wood tar is a second:ry product obtained during the proces of makhg
charcoal, which was one ofthe importent minor industries ìn úcienr Xgnt, tLere is
no eviclence tfat the tar produced was collected and utilized and, as the material
found on, or in cornexion with, mummies, is often fagrant and tLerefore almost
certainly Gom coniferous woods (frequently probibly jr:niper) which do not grow
ir xgypt, it seem higlJy probable that the wood tar or wood pitch used was inr-
oortcd and not oroduced locallv.

rJ. c. A. crinìrhs, ?4,,i/Jl, rút(r%7), p.7a7.
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Chapter XIII

OILS, FATS AND WAXES

Fatty lntter has {iccìuendy bccr foqnd ; EgyPti:n tonìbs aÍd sonrctincs ir

considenble mounr. flus Petric, rcfcrring to ccrtail stone jars' savs I 
'Thc constmt

r , e  o r r n c r  i . u .  w r '  r o , o , , u i r  n u , r n , e n l  .  r n d  r g r i n '  H c t c  r h <  s p a c '  w -  n l l e d

to rhre.  f " " , ' l "ep ""1 ' " r rd srr r rur .d r r th  ornrmcnr '  .  h turdrcdweig rs  of i r  musL

have been oo,:red out here . . .' It has, howcver, seldom been rnalvscd, and of the

few rnJvsc's of rvhich any record cat be traccd none is concluive. This ìnconcl':sive-

nes is incvitrblc, x all oils ard fats, unles kept undcr spccial air-tight and sterile

condirions, which ìs not thc crsc when placcd iujars in tornbs, sooncr or latcr decom-

posc, and as some ofthe bodics formed cscapc, either by cvaporation or bv so:king

into the m*eriel of the contaùnrg vescl, all that drc aualyst has for extminatìoD'

, l , l ,ouch onen , , r l l  loot ine -nd h l  ne l 'k .  a  lar '  i '  rncrc ly  r  por iorr  of th i  orod t  ts

or  dr  Jn '  po"r , io , .  ,  on,s 'ùg g.*" t ty  of  r  rnrxnrrc ofce-r . r in  bodrc '  term"d tut '

acids', principally the solid acidr, paloitic and stcatic; and ìt is only bv the sep2ration,

ourilìcation and identilcarion of thesc ard bv a dcterminarior ofthe ProPortion in

i"hich each.-"n in d'e nixture rhar thc naturc ofthe orighat oil or fat sonctìmes

car be lrsccrrained; and sìnce whar remanrs is gcncrally only a part ofthat formed,

ard not neccsarily a tcptcsentativc part, the problem may often be insolublc'

I  h .  "n l1 r , r l "es . i  l , r r  . . - ' , t  l ronr  Ègvynr  rornb '  thrr  c , r r  I  t raccJ r re

rbo,e bv Urc,3 t r icdc l .a McArr l , r r r .5  Crrprr r r r  rnd Plc ldcr lcr 'h . "  Tì rorr r r :7  Denk'

and Hilirtch.3 Hildìtch,o Liinst Zrvikker,ú Cldke,u Iskmder,t and uysctf,F which

may now Dc dlscussco.

rWw. M. F. Períc, Dioil'ols Pdrrd, p. 1t.
: w. M. F. Petric, Rdtdl To,,rJ, I, p r4r W- M ! Pctric ùdJ E Qúibcl' N"''la a'lBdltdJ'

pp. 39--4o; G. A. Wtrìrwrighr, Bnldl,irh, | \4
3 Ouorcd by l. G. Wllkinsn. Tl.,4ri.rr E3)'l,iidrJ, 1878, ù, p 4or-
1 CiuoÈd by E. AùúlnrN, L6 ioi,.llesJùit\.' d'Abfiot, 1395-r19ó, !P 275-30
5 ajúótcd by w. M. F. Petlie ddJ E. Qúibdl Nd{ddd dn'l Blllos'P 3s
6 A. c. Ch.púùn drd H. J. PteDdc.lciú, Jd,',. Clù' so.., cxxu G9:ó), PP :614-rer u

H (ìrrcr, n, drlr-4DJd, rt, Pp. 206 ro (AlFrdir Iv)
, Quotcd by A. Luca\, in Ll. Cú,lt. Tttt-túh-AtrtaLn, P r77 (Ar!.ndìx r)'
s A. Bnks.nd T. P. Hildìtch, ,1"dlrr, Lvrú G9rr, Pp 265-9
j T. P. Hildit.h, ,{,,1)5r, rxrv G9l9), Pp. 3ó7 70

,. L l. Lijú$ zwikker, O!1. Me,/. N R . rxN (re4r' !P e7 Iój
- H. T. chlke. n H. E. winlock, n.dirc 4 T/ru&rÍidn Prntu$ú' p 67
r: z. lskaùdcr, ,1,,. s.n,., Lnr ( rgJ s), PP. r s9 go Thc sptcnNù consiste'l nrnnr òf àrv nuticr'

$rx, i,d limskrnc powdc..
t, A. Lú.rs, in FL Cr.tù, T"î-ntlh-AMn, \r, pP 176 7 (Appetrdix tr)i].Da , xu Ge3o)' pp'

a6-a7r inJ. E- Quibdl, trdd.rd thritt, pP- 15 74.
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Urc s amlvsis is who11v inco:rclusive. but il urost of drc othcr cces the material
was found to consist largely ofpalmitic acid 1 or stcaric acid r or ofa mixturc ofthc
t1vo, vith, in somc insbnces, sna1l proportions ofother fatry acids, of which olcic,,
myristic, azelaic and nonoic acìds hrve been identiied.t Thesc rerults irdicatc rlÀt
the p:uticular specimens examined probably had originally been annul fats, whìch
is conúrmed in at least one instance by the archaeologicrl evidence, which provcs
that the marcdal had becn nr a more or les solicl condition and not a liquid oil.a tn
one instance. what rvas probàbly animal frt Lad been used as a lubricant.s

Ba*s and Hilditch poilt out that thc rcsults found make it most inprobable thrt
any of thc spccimcns hrd l,cen castor oil, vhich previous to their work had been
suggested for four specindú (or( by Fricdel, once by Tlìonìas and twice by me),
sincc thc prnrcipal coustituent of castor oil is a varicty ofolcic acid (in rhe combined
statc) whìch likc thac contahecl ir all the othc spccinc$ of fatty nàtter analysed
(olcic acid bchg a comtnuent ofmosr6xedoils ard solidfats, pdticularly the folmer)
would hrvc wholly ot largcly disappcared.

Most of the specimens of ancienr Egyptian fatry rra*er examined by ne hrvc
consisted of solid fatty rcids (esentirlly palmitic and stcaric acids), and cleven specì-
mens of lightec1lth DPasty datc foundbyBruyèrc at Dcir cl Mcdinch md cxamnred
by me rvere ofthismture, but thìrteen other specnrens ofthc sanc datc and&om dre
sane pJace rvere diFerent. They rvere all solid, somc ofa brown colour md others
orange-rcd, and a cor4mon fcatr:re o{ thcm all was that thcy wcrc clastic. Thctc is
no doubt whatever that they rvere some kind of rttered oil or frr, probrbly oil, but
unfortunately the amor.rnt of naterial avajlable was much too snull to allorv of
detaìled an:rlysis. I would suggest, howcver. thar posibly they mry havc
becn orìginally sornc kind of drying oi1, such as linseed oil, or saliorver oil,
rvhich undcr the cornbined cfects ofhear alil cime has oolvmerized to a stitrclctic

,\ vcry urusal fìud was a small paintcd pottcry vasc discovcrcd by Pcndlebury
at El -Amama,ù which was stated by the 6uder to be a Cypriot type ofvasc- Tle narow
neck ofthc vsc was blocked by at accumulation ofquartz sald, a small piccc ofred
pottcry and r rcsinousJooking mncrial, which latter proved on maÌysis to bc rn
alued oroduct of the contents of the vrse. A vla1l hole was tlrilled nr drc bonon of
the vase, which was fourd to be almost full of a dark broun vìscous vcgctablc oil,
endrely solublc in a1coho1, but only pardy solublc in pctrolcr:m spirir. Unfortunatcly
the identhy ofthe oil could not be detcrnhcd, though ic is hoped that this may be
done ar sone future tnne.

A. strong snc11, rcninisccnt of racìd coconut oi1, frcqucndy Doticcd in drc ancicrl
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I Both p.lniric xnd rcr.ic xcids rc soiìd, whirc, hrdc$ rnd odoftlcs bodics rhrt arc lrcscDr
in thc contrnrd *ric ù ùDÍ aúùrl ùd vegerable oils and firs ànd fonn nDpofur constilcn$

eLlnst Z(iklù idctrtifìcd dcconlpositlón lródúcts ofolcic rcid in thr.c caes,
3ln otrnN ce succnricîcid wN presetrt, btrt thissnslrobrbly deriv€d fróù sóÌ,cnon fatq

materiîl (alnost certxinly resnt nixed wirh dre olisnul fat.
a w. M. F. Petrìc aùd]. E. Quìbcll, Ndr/, dr.l B,l/dr, !p. 3e 40.
:  q  I u . ' .  r J . L  Q , , i b ^ l l .  t 4 t  n ú t  T t ù , .  p .  - .
t Mr\crfr No. J 66743.
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turr1 rrratcr iJ. .  hr,  lcd ro rhe srrggcsr ion ùar rh" org;nrt  fat  t rad bceo roconlr  oi , l
od. rhr prer, ,cc of pr lm,î ic Jcid l i rs been rrkc,,  ro rnd;cat.  .n onginaJ p,t , , ,  o J.L b:r
both these sup-positions are demonstrably wrorg, the smell bchg iue tà a vcry snaì1
proportior oflonoic acid, which had beer forncd :r: the rcsuft of deconoosition.
À,,d pr l , ,ùr ic a, id bci , ,g a const i tuelr  nf  -o,r  o rul  , rd r  eqcrabtc oiJ,  rnd t i , r . .

Airhorgh or l .  and hr.  rre frequ.nr ly i . )en(.on.d in Fg.prun rer^.  othn rtnr
natLre is often Dor srated or the meuinq ofthe word used ro dcscribe rhcn i ùn-
knorvn. anil in consequencc ir h.s Dor yet ban posiblc to rranslatc many of thc

Thc creek prpyri of thc cracco-RoDùr period foond in rhe Favun provìDce
"l .o rr"quc.r l )  ,cr"r  ro o 1..  r l ,c u-eek r ' ' . . ; f - ro.r  "r*1".h a-re uci t  bown lhc
oi l , . rrmrinrcd rrc a.,or oi l r  (rermcd Lorl ,  l i l ,  o i l  r rd l"droa oi t . ,ho,,sh mú,-
fr . . l ,  r r  c,nnor lur oeen rhe,nodcrn rroror oi t ) :  coto.yn,t ,  oi t .z. i , , ,c.d; tJ ot iw
oil;'radisL oì1(rrqtdxdr oil);4i sàÉower oil, (termed breÈos oì1 and larÉrror and
thought by crenfcll dd Wrighto bc from drc sccds ofthe thisrle or artichoke) and

ThF .L\, , , r t  wriL. , \  rcrc- ro Lh" ,rc ,rr  Lglpr oÉ Jmond o;t :d / . , /d,rs oi t :? bcn
o l . ' - - j ro '  o, l  "  r0ol . ! .  o, l : rrradFh oi l ,0;  "nd y vcral  or\cr of  r  hrct ,  r \e idemif ìc-rron

Thevlious oils and frts mcntioned rvill now scpararcly be describcd, which may
conveniendy l,c donc in Clphabetical ordcr.

AtrnÒaL Ùit
r l i ìy m-n,,on. l ,e , , , ! ,Lf i . iurc i i ,  Egypr ofru ru,g,r , , r .  îhe Me,,d.. iù unguo,r.

ro, , ,àinins o, l  or b, ,rc,  JImond,.  "hjch Lc . ,y,  .  *  .ù*.-d in rgypr.r  t f  r t - i iwcr.
so, drc Jraonds uscd rlmost ccrtainty rvcrc imporre<1,-tor atdrougÍ ìhe alnond nr
g,u$\:n rhe,:ou, ' ry.  i r  F.o,nprur iv. ly r  rc.  beirrg orrty c rJr ivared J'  rhc prcscnr
d . , \  , , ,  g a r d ( n s  i l  r l  c  D c [ - .  t h i s s , r r . ' , , c n ,  o f  p l i n ) : s , . , i , " . , v r " f . - - , i , , r . , n
be traccd respccting rLc use ofalnond oil nr ucient Egypt. The almond fruit, how-
cvcr, rvas ccnanrìy hown to ar lcasr soÍrc, though probably only a dight cxrenr,
since it hÀs been discovcrcd occrsion:J1y h tonbs, the elrrlìcsr known bcine of
I ighrccrrr ì ,  Dyrr.rr  drc.  'borrr  rhiry r l r lond, \ ,v irrg bc^n fo.,r , l  i r  r  ynJl  rd
po$cryjar iD the toDb of Tlrrallklìenùn. and a Dumbcr ofstoncs fron El Anarna

1 W. M. !. Pcbic andJ. !. Qlltrcll, N'dlddd drd!!!ar, rr,. re 4u.! B. P. Grcnfcl, Rooxr r,o\ oJPtolcúy philddtlphùs, pF. xxxvi, r:4, r:6, r29, Ì3j, rj7.
I D. P. crdrfcli !ùd A. S. Hunr, tIil,., tra?),rt, r, pp. rzÈr,r B. P Grúcll, ,{ S Hunt rÌd D. c. HÒearrh, Fd},'ir,t Tùùns nntl trn pdlrfti, 

tp. 211-7i
ll. P. GrcDfcU xtrd A. S. tslùú, Aútlx^î pdttti,r. p.15o.

5 3. P. (ircDfcll rnd A. S. Húq O\frltydr\ pdtftí,n, 
tf. loj-j; xvr, pf,60-ór.

'Pliny, xtr:2i Thcophn\tús, Cd,..r,n{ Odou^, r!: 15, r9.

! FlÙódÒt.r, tr: t4i Dio.lorus. r:3; St.aLro, xw: :, J. r0 pli'ry, xr:7.
I' Thcopl.istus, E iqrtf if, Fl.,rr, rv: 2, 9; Srmbo, xvtr: r, 3J; pliry, xv: 4.L: Ci ù gcncr.l î- Rei1, B.ittilc zut Kùttt,tis dc! Cett b.s itr h.ltatiíi.tdl Arl!tù., pp_



bcìng in the Museum of the Royal Botaúc Gardcns, Kcw.1 Schiaparclli :rlso found
almoDds ofEighteenth Dynasty date at Thebes., Other examplcs that may be raen-
tioned arc four spccirnens identified by Newberry from thc Ptolcmaic cenetery at
Hawara 3 and nine that Lave be€n in rhc CaiIo M6eum for manv vcars. ofwhich
ncithcr thc placc ofodgin nor date can be trrced. The handle ofawalking stick made
ofalnond wood ofEightccnth Dynasty date is in the Museuu of thc Royel BotaDic
Grrdens, Kew.

Sincc thc ancicnt Egyptims kept cows, sheep and goats, it is only natural that thcy
shooÌd havc bccu acquaìrted with the fat of these aninals, iucludnrg milk fat, md
many difcrcnt fats arc rncntioncd in the tcxts,a notably ox fat,5 goose fat,o antl white
fat,? and also, accordhg to Brclstcd, 'butter'.3

The translatior 
'buttcr' 

ìs rvrorg, the word so translated meaning not butter, but
butter fat,o the d;tinction bctwccD thc trvo bcing a very real one. Butcr is the
materirl produced by churnurg milk or ccaù until tle individual globules of fat
previouslt in suspensioù coalescc; and though this fat ìs scpuated from rhe greater
parr of thc liquid by strainnrg rnd prcsing, a ccrtair amorut of rvatcr and casein
rcmain entangled with ic, and the water uaturally coltains a proportion ofthc stgar
md mineral constitr:ents ofthe origilal milk. Buttcr fat, on thc other hand, is made
by melting butter by heat and allowing it to stand until thc watcr and cascin scnlc
out, whn thc fd n poured oli and it is rhis th.t constitures the Do.le.D Egyprian
rdm, dd tLc hdiùJli, which are used for eating with food and for cooknrg, but arc
ncvcr sprcad on bread in the oanner of butter, which is cntirely a cr.rstom of cold
countries. The scparation of butter f:t fìom butter is a namral rnd unavoidable
occurrelce in a hor coLntry like Egypt, especially in the summer, and the separated
fat keeps much bcttcr thm thc origilal hutter

As aÌready statcd, a numbcr ofthc spccincns ofrhe fatty macer from tombs that
have been analysed probably origimlly had bccn solid animal fat. but so far thcrc hrs
been nothing characteristic lcft that would indicate fron what prrticular kind of
enìmaì they wcrc dcrived and it is impo$ible to sÀy, for enmplc, whcthcr they rverc
ox fat or sheep fat, but since it is krown from the rexts that ox fat was lagely used,
tìris is the nore probabÌe.

with fàtry materiai ofanimal origin cheesc mry be nrcluded, shce it has recently
bccn shown that the contents of two alabaster iars of First Dvnastv date found at
Srqcrra rv+ cLcese.ro

Ai ointncnt for ruking úc hair grow nrnrioncd in the Hearst papyrus wes rudc
of gazelle fat, scrpcnr fat, crocodile fat rnd hippopotamus far,'r and in thc Ebcrs

3 3 0 MATTRIA IS  AND INDÙSTT ì I IS

: O. Mattnolo,,lfi delid Renle Arcd. delle sderze tli Totn o, fr G926), pp. jlj-68.
3 P- E. Ncwbc.ry, in W. M. F.Paúì., Kahù, Cttolt and H.waú, p. 17.
r Ct- H. v. Dcnìcs ùd H. Grapow, Drd.{."rd,q, pp, rr: 2r, 2tc79,

: !.R., rv, 2li, r:19, 299, loo, 35o, l7ó-
3,{.R., n, 2j3, 3or, 34,1, l5o, 37ó, t Wh. ry.r3o.r j.

r0 Ahùrcd zrky rtrd ziky Ìshndù,,4r,. sdr., xlr (rea2), pp. :ej, 3 13.
rr H. r. Denres, H. Grapow rtrd w- w€$endori c",,drirr lù M.,rLr,, rr (i), p. loo-
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OILS ,  TATS  AND V /AXTS 3 l r

prp1ru,.  ,  rc,rcdy for the 'amc prupo'e con. ' , red of rhc rnrxed f"r '  of  r l -c l ron,
hrppoporlr  s.  crocodi le.  c,r .  *rpcrrt  rnd anrelope.r Coo'e fr t  wr" an ingrcdicnr i rr
nany rencdìcs, ancl the fat or oil of a variety of othcr animJs is also prescrihd.!

Balatos Oil
Balaror oil, wliclì is not now knour in lgypt, was the oil expresed írorn the

kenels oî Balanitu aegypri"cd (tlÌe Hcglig of the Sudal), a trcc that at one time was
abundant in Egypt, but which, though it still occurs in UPPC! XgyPt and in Klìarga
Oasis, n rarc, and stiìl more so ìn the Delta, whcrc only a few sPecimcns g!o1v in
gardens, though it is plenriful in thc SLrdan and ù Abysinir

Theophrstus states " that thc úolaaor was an Egyptian tre€, so namcd frou the
fiuit bccausc this rvas shapcd like an acorn (úaloms) and that the oil chiefly used in
Greece for mrking pcrfumcd oiDtnel1ts was that of the EgyPtian or Syrian idldroJ,a
the forncr being the more receptive ard kccping the longer ùd, thelefore, being
thc norc nitable for choice perfLmes. Pliny stat.s 5 that oil ofúalarrs w* one of the
ìngrcdients of the Mctrdcsian r:nguent.

The fruit. which in aopearance somcwhat resembles e date, consists of a thil,
brittlc shcll encloshg a fleihy raas, hsidc which is a hard kcncl;this kemel fumishcs
the oil, whìch ìs slighdy yellow nr colour and is higlly prized in the Sudan.

The fruits and stoneí have becn found frerluently in Egyptian tombs u and there
are a number il thc Cliro Muscum stated to have becn obtained from Gebclein' b':t
unfortmatcly thc date is not recorded The earliest known specimcns arc some fruits
found in thc Djoser pyrani.l complex at Sarlqara.' Newberry idcntifìed several
hundred fruns and \toncí ofTwelfth Dynuty date found by ?enic at Kahun 3 and

Quibcll found stones of the sanc date in UPPc! EgyPt.'

Be Oi l
Ben oil is thc oil expressed from the nuts of Moriri3 a ptery2upuna (tt. ole;fera) and

Moîir1ó dpkro, the oll frorn the m o species being practically identical t0 The Morirga
aprern i, " '"'"tl tree with whipJiÌe branches, scanty, rninute leaves md pink flowers
rhat grows in Egypt àt thc present time urd is probably indigcnous to the country.
The rcfined oi1 has a ycllowish colour, a swcct taste and is odourÌes and does not
casilv bccome ramid, for which reason it n much esteemcd in thc East for nakhg
cosrnctics, for extractilg perfurnes from flowers and for cooknrg. The nua. which
are somewhat lilc thrcesided hazcl nuts (dre sides bùg arred). consist of thin

I H. v. DeiDcs, H. cripow atrd w. Wcscndori c,dt$ dú M.dizìn, re (j), r' 298.
, H. v. Dcincs rnd H. Grapow. Dtulenr",Rr,pP. trt2r,25e79.
r  E i ' l rn f  ina  P la i îs ,ú :1 ,2 ,6 .
)  Coú.n1nt !  Odoú, rs t  15 ,1ó ,  19 .

"v. Lorcì údJ- Poìsson, R.t. T'd,., xw (r89t, PP. 196_7; E Sotnct, N'a'o Gio úte

Bdrdri.o .Iklid"o, N.S. n (I3e5), pp. 2r-28: M. À. BcaúverG, a IÉ,4 O., xxxv G93t, p! t4l-1;

E. s.hicnrnn. Mú. Kdtd, x (r9ar, !. rr8
r V. Liurctrt Tr.kholm, arli. Lf. d'Ér., xxu (r95t, p!. r32 3.
3P.  E .  Ncwber ry ,  in  W.  M.F.Per r i . ,Kdhut ,Ct rab  ón t1Hdtu .  ,p  49 .
' J .  E .  Qu ibe l l ,  R iD. {a r , ,  p .3 .

tn l,rò11.. Bull.înt, L"lèrial IJ,rrirre,28 (t9lo), Pp.2?6-9.
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shells contahing large, white, oily kcmels, and re in e long pod. Thc nuts ofMorrJr
rrati.d are i!ìporred into Egypt Gom Ceylon and southcrtr India ùd arc eaten by
women who wish to grow fat.l

'îenÙnts ol Moinga attda were identi6ed by Newbcúy frorn the craeco-Roou
cenrtery at Ha\{.ra.2

The moringa tree and ben oi1 are mentioned in Egypthn texts from as early as the
Old and Middle Kingdoms respectively,r though the terms used have frequendy been
nisinterpreted by translators as refèrring to the olive, and olive oil.{

Castof Oil6

Thc castor oil plant grows wild in Égypt ac the present day and, silcc dre seeds
havc been found in graves as early as the Badarian period,0 the plant posibly is
indigenoùs ir the country.

Herodotus,T Diodorus,s Strabo'and Pljny ro all mention the use in fgypt of
castor oil for buming ìn lamps. Herodotus states that the seeds were either bruised
and presed, or toasted and boiled, in order to obtain the oil, which had a strong
smell .  srr ;bo,rare. that the oi l  was u.ed by ,hc poorer peoplc,nd hbourcn. both
rner,  and woren..or a,roinr ing t l ,e body. Plùy,,y5 rha( in Egypr r l ,c oi l  was ey-
tracred without employing eìthcr frc or watcr, thc sccds hcing fìrst sprùJ<lcd with
salt ancl then prgscd. Dioscoridcs statcs rt thÀt castor oil was prcpared in Egypt by
grinding the seeós in a mìll, putting tle ground mas ilto baskets ald prcsing it-

Thc cutor oil plant frgurcd Ìargdy in the phurnacopoeia of ancient Egtpt and
the oil, bcdes ard root are frequendy mentiored in the medi€al plpyri.lg The ojl is
still largcly used rs a rnedicine at the present day and in Nubia it is used also for
anointing the body rnd dresing the hrir.

Scctions ofcastor oil reed were ernployed as kohl tubes in the Eighteenth D1'nasty.r3

Calocynth Oil
The colocynth grows wild ir lgypt, prilcipally in dre desert and largely in Simi,

but it is cultivÀtcd also to a slight cxtcrt for thc fruiÈ, which contains aD active principÌe
that has considerable mediciml use. The seeds when orescd vield an oil. which is not
now rsed ri lgypr.

Letttce OiLLa
The lettuce is cultivatcd lagcly in lgypt, urd cspccially nr Upper lgypt, for the

r A. H. Ducros, 'Esai sù 1e drosùier popdàirc úabe dc l'nNpcctont dcs phMmacies du
czir.', Mé . Inst. d'É,'-, xt (r9lo), pp. 39, 40.

, P. E. Newbciry, jn w. M. F. Pcnic, Kahrr Crtub abd Húuaíd, p.47.
x Wb, r, 423, 9 15ir.424, 3 9; v. Lóret, R.r. Trdl., ul G33ó), pp. ror-ói rrlon Phdruaniqac,

2nd cd,, p!. 36-87;; L. Kenne\ Kttúi, r (,1929), pp. 92a1; W - C. Hxyes,J.N.E. S., x (r9j t, p. 93 :

I Cf- L. Ltcas, Abchíî Es itidr Mdreridb dkd lúùatti.r, lrd ed., p. 3 8ó, r. r z.
t ef. L. Kenrer, Cdtterylanzen, pp. 7Éi3.
6 G- Brutoù md G. Caton-Thottpson, Bddatian Citilkdtian, pp. 3A, 4r.
' f : 9 4 .  r r :  l .  r x w : 2 ,  t .  1 ù w : 7 .  1 1 r : 1 8 .

t,H. v. Dcincs úd H. Gnpow, Drd.(ara,rar, p!. j2ó 7, 58j 4.
ù W- C. Hrys, Sap,er, n, p. r91-
r{ Cl L. Keincr, G,ro'pJ4,:e,, p!. r-ó.
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i E. H. Wamnrgton, Co"r,úe bùuer the P.oúdi rt qite dnd Ldid,pp. rs64o.
3 Wb, t. 423.9.-15., r. 424. lrr V. LÒrt, Rr. Tra,., w G3s6), !p, ror4; ttare phafta,iqt(,

2nd ed., !p. 3.È87; L. Kclúcr, ,(i,,i, ! G929), !'!. 92 94: w' C_ Hayes. J.N.!..S., x G9;t,

i Ca ,4. Lu.rs,lr.tnl ÈO,! titlt Mdt.tidk anl Iidrjties, lrd cd., p_ l8ú, tr. r-7.
5 l t ,  \ . , 1 a  + - (  V .  { , . . R , , .  l r r y . , u r . r 8 8 o , . f - . t o . . L . f l . , c  I . J 4 i d , . r . { . , / . L r d . . D o .

. '  - , . I  l ( . 1 ' r ' , K : r , . n , 1 , . ) . ) , l l . . 2 - . i : , n a ^ i j r . , \ , p .  t a t .
6 N. M. Drvicr, ù ì4,/dl Pdi"tilg ÒlEL.4 rírh.Pl.\x(4.
? c1. c. l)ubotr. R.,,. d. P/,tlolqLr.,2c Sé.., xrx (jr1t, pp. óc8t:3c Súr., r (re27), r!.7 ,re.
3Fn i ry  i lnò  P lún ! ,N:2 .7 .
t  anr :  19 .  'o  xv ! :  r ,  l J  r t  xv :  .1
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sakc ofthc oil obtahed from thc sccds, which is uscd as a srlad oil ald il cooknrg.

Lil1\.cd Oil
Fhx was cxtcnsively groivn nr Egypt fiorn a vcry carly date for drc sake ofthc

nbre for nukilg ltur irrd probably, thcrcfbre, lilsecd oil (rvhich is thc oil exprescd
lrom the sccds of thc Érx phtg wN kirown also at u early úrtc, though tie fint
record if ir that cm bc traced is of úc lroienaic pcriod.l Ir N:rs ùscd p;obabiy for
cooking and for burnilg in lanps, for rtrich pu.l,oses ìt ìs srill enptoycd by rhc
poorcr clàsses itr Isypr. rhe principal prcscnt-dry value orlj$eed oil is, howtvci, as
a paiì. oil, on xccoùnt of its drying propcrrics, but it rvas nor crnployed for thìs
purposc irr Egypr, or clscwLere, so far as is knour, cven as lrrc as the Romar period.

A.cord;ng to warDingron 'mLrch malabathrum qil rvas produced nr Egypt ftom
ralv stuF nrporred lroD lrìdia',, malabatltum being thc leaves of cinnanon.,

o|tu oil
lìcfcrc]rcs to olivc fees, olives, anrl olive oil in translations ofEgyprian rexts are

ro bc rrcaied rvith caution :rnd camot bc rcgardcd c vrlid evidencc for the culy
cultivation ofthc trcc in lgypr, siùcc iù nÈ\' c$es it is tlìc lgyprirù words for thc
norìtrga tcc rnd ben oil3 that h*-c bccn nrcorrccly inrcrprctcd as olivc.a L1 fac,
thcvord forolive 5 docs not occÌrr bclorc tlìc Nineteenth Dlmsty, drough a fr:gment
ofa mural pailting of rhc ligLrccnrh D)nsty slrrvs pm of a snall olivc trce rvith
severiìì oDvcs growlng on lt.o

The classical wliters, howcver, supply iDformtion îespecting the olivc rrce in
lgypt.r thus Tlìcoplìrrsrus (fourrh to third cetmry n.c.) statcs 3 that thc oÌivc tree
grcw.in thc Thcheid, which sratclrenr is copied by ?liny,0 and that'The oit pro-
duccd n not ilfcrìor to thar ofonr country, erccpt tLrrit L:$ aless plcrsnrg sncll-. . .'
S . r - L o  l f i r , r . c n r r - v  B . L .  r o  t r . r  . c ì r . r r y  \ . D . )  s J l . , 0  o r r h e  A r r r o r c  N o r r r c  r r h e
I a . c r r r ì . l r t  l .  i s  r h  " n l v  n o , r r  t . l ù , r " d  w i r \  l a r g c .  f r r J  - g r o r n  o t r r c  r r . c s , , v t , c h

l c r î , , . f r r r  r r r l c p r ^ l . . c e " . r c , r e f u ' r y . o l l . t c d . g o o d o i t  n r r e  : r  b c  o b r ,  n c , 1 .
b ' , r ( h i  . . ù " i . , , e 9 ì c . , c d . " n l a ' t h o r r s f i  a l " r e c ,  L r a r , r i  r o f o  r , o L t . r r  r c o . 1 , . r r r t , " . r
J i . *grccrb ' ,  , rnc j  .  r  r  h"  rcr  ofEgl  pr  s  s  r  l ,our  rhe o l .v .  o .cc.  cr .cpr  r ìn  g. r rd. r , .  r rev
Aìc\ ,n, r .  - .  $1, i . \  r .  ph reJ srL l '  o l ,v .  r rcr .  bur  do not  6, r r j , t r  - r ,v  o i ) .  r t inv
(6rt centry ,r.o) wrircsll rhrr 

'Iù 
Egypr, roo. rhe berrics, which ac rcrnùkab1i

rneaty, arc found m produce very litdc oil.'
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tJ. P. Mahafy, itr B. P. crcrf.ll, turùM Iio\ óJ Ptokrty philadelrh"t, p. xxxr.
I B. P. G.cnfcll, R./dn!.rdú' ÒfPtal.ùy Phildtldjihut, p. r2t_
3E. Bcvm, ÌJfior), qfEgp, '"tdù thc Ptal.nan Dvart, p. r49 t.
i D. P. Grcnfcl úd A. S. Húùi Hilieh Pdlfri, pp- 192-3.
i C, C, Edgu, Zdrdr PdtÌ,fi, r, No. J9ozr.
t C. C. Eàg{, Zdlan Pqtti, r, No. j9r2j.
7 C. C. Edg î. Zaan Ptpfti, tr, No. t9rj7,
3 C- C. Eòe r. Zù1aú Pat)yti, tr. No- 59159.
!C. Q. ÈàAÍ,z.flÒr Pdpft;, n, No. j9r34.

úC. C. EdgÍ, Zotar Pdpftt, tr, No. j924r.
I'8]]. P. Ccrdfcf, A. S. HuDt àrd D. c. Hogfih, Fdl,,,r îoús.td tj\ù Pd ri,pp_234,21,/.
rr ù. P. (ìeDfell. A. S. Hunt aùd D. c. Hogjrb, lìtr,,t Totn! dnd fui Pótttí. pp, 261-74.
r3 C. R. Scotr, R,,,rLr ,,4,t1t ùtd Cùtiid, \\'t37). p. \66.
'1c. Boripr.rc,Jo,n. ,<l.di1,inl AEtntlhrnl súictr, últeor), pp. 14 re.
'iP. !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!. Nc\rbcr.y, in H. C.Íet, Ttt-drlth AúrLn, p. \9j (Appodlx ù).
ft M. A. Ruffcr, Foód in Esyli, M/,r. 'dr. lÉi!,., r (rer9), p. 3r.
,? H.J. L. B$dncl, rslr/rd,r o8iJ, !. :2o.
rsJ. Barr and H.J. L. ùcadrell,Bdhdid Ootk, F.14.
rx C. Dalrynplc Bcìgravc, Sn/,. !. r73.

Mah.try 1 Dd crenfèIl' both poiut our that in thc legislation of Ptolemy Phila-
delphus (285 to :10 r.c.) concening oils rnd oil-pressing in lgypt rhere is not any
rcferencc to olivc oil, comDcnring upon wlich Bevan sa),s,3 'Olìvc trccs grcw in rhc
Fayun. but olive oi1 does nor seem to havc bccn inclúdcd nr thc monopolv.' The
rcr.or i ,  nor rpprrclr .  rhougl '  i t  rnigh. oo*rLr l ,  hr"c beer th, t  r lc or l  p-olu.cJ wr,
too insignifìcant in qùarltity to be legislate<l for. Olìves are mentioftd in tlìe Fayum
r b o r r r . u ;  r . c . a  r r , d  l o c r r g o ì  v e r r e e , u f r h c . r r r r c d r r c 5 i n : . o s . . . O n c p r p l r . . .
mcntioDs the planting of olive shoots 0 and in anothcr olive groves are rcfcrrccl to;?
in 255 B.c. onc papyrus 3 nentions tLc planrìng of olivcs ard another 0 thc plmrnrg
of 3,ooo shoos, and ir is stated that 'thc lgyptian olivc is only sLrìtablc for parks and
not for olive-grovei; in z5r Lc. olivc shoots are mentioncd;lo olive oil is referred to
in the second ccntury a.o.r: and olive-yards on several occasious rdrging in date fron
.{.D. 94 to A.D. rro-12 The nrere neIrtion ofoLve oil. howcvcr. is not oroofthat ir s,as
o f l g r p t i a n  o n g m . , u c e , , ,  a l - e r d v . h o $ , , .  '  , i , . i l  " ^  r r n p o n c d  r ì r r o  F g y p r  f r o r r r
Syrir and pmicularly at a late date also from óreece. C. R. Scott, r,rìtins in 1837,
î  )aî  i .  d ' , r ing rhc , . igD of Mohrn,nl(d AIr.  qars ,r  t \ rr  ' \  - . r  u"ch of L, ,d h.v.
bccD plùted ìn various parts ofthe country with olìvc and mulberry trees.'In r9or,
c. Bonaparte, of thc School of Agriculture, Cairo, st.res ra rh.t the olivc rrce wÀs
only cultivatcd in lgypt to a vcry lnùited extert, chicfly iD tÌrc Fayr:m and that thc
fruns wcr. poor in oil. ID 1927, Ncwberry writcs tr dìat thc olive tree 'is only colti-
vated in a very feiv gardens in Upp.! Egypr ar the prescrrt day'.

Rufcr saw a fcw, but onlyvery few, oiive trees il drc oascs ofDakhla and Kharga
in the western dcscrt.ld Beaúrellsayé? that'. . . olivcs arc grorvn in both Kharga and
Drll(hh. but only in comparativcly sDall quÀDritics.' tsalì and BeÀdDcll sÀyE rhir'. . . olivcs . . . arc grown in great nurberi iD the oasis ofBahaie. In 1923 Belsravc
c.r i rJrcd rhrr therc wcrc i r  s ' rr  oa. i ,  r lJour ,ro,ooo fruir-bcrrbe oh,.  t rrc. . ' "
Accordhg ru ,hc o.al  Prc*,  rhc !g\pr id Cov.rnmcnr re.d,r l )  h*-plutcd - .or-
sidcrable numbcr ofolivc trccs in rhe coùnrrv to the west ofAlexandr' .

Thc fects enumerated seen to show that, although thc olive tree grows rbundantÌy
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**-Nt*nffi
ffiw*ffN**m*-
**-fisg**fffi
Rodìll Oil

.*444f ifr ;,''ff T:::l'h;:'l"Till'-i:i.ffi il;,;:Í*,:Xt
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on account of the large amor:nt of oil thac was extracted fiom it. Dioscorides states t

that thc oil was used in lgypt medicina\. Although the radish is still grown plenti-
fuly nr dre country, the oil is no longer prep:red.

sqfrotuú oil
Saflower oil is the oil expresed from the seeds of Callranar tilittorius or faJ.se

srffron, which is cultìvated in Egypt at the prescnt day chiefy for the sake ofthc oil,
which is an agreeablc, bland oil extcnsiveÌy.used for sal:rds and cooking.

Pliny rnentions dre slflower, which he calls by ùs creek nànre of orecos, and
states thàt it wes cstccùcd by úc ngyptians on rccorurt ofthc oil it produccd. Xlsc-
where, horvcvcr, hc scems to confusc thc saÉorvcr with thc ncttlc,s fron which hc
says an oil(ri,lnmr, which apprendy shouldbe crcrmr and is .,..n!,,' nì aDothcr
MS. rcading) a was obtanrcd.

Thc uggcstiou, alrerdy refered to,6 that clccos oil (.rcr,ú,t ws DDdc fron tlrc
' c c d '  o f  r h c  t h " t l e  " r u t i c h o l e  i '  " i L h o c t  a ' 1 ' r . p p o r t  f i  o r n  t h e  l * r . .

Sesd,"e Oil
Thc sesanc plant, vlich accotding to Musclrlcr is probrbly of tropìcal Africm

orignr,6 is grorvt plcntifully in Egypt at thc prcscnt dav on:ccotnt of thc oil, which
is expresedfronthe seeds. rhis oiÌis ofayellownh colour, clcar ud frce lron odour
ard has a bland agregble t.ste. In 2i6 B.c. both scsamc sccd ud scsamc oil ac uor-
tiored,? and Pliny also refcrs to Egyptian scs.mc oìi.3 A typc ofoil frcqucudy ucn-
tioned in Xgyptian texts of the New Kingdom 0 and used as a food, for aronrtiDg,
and for burning in lanps may well be sesmre oil, thor:gh the identifrcation is lot

U!!s of Oils dnd Fat!
Oils and faa were employed in ancicnt Egypt for cating, cooknrg and illLrmina-

tion; fot anointing both the living and the dead; for Ìibarions; a a brse for perfumcs;
as nedicines rnd vehicles for medicines and doubtles for rrany othcr purposes.

In additìon to the large locr1 supply, oil also rvrs naportcd from abrord to somc
cxtcnt from an crly pcriod md to an inoeasing extent later, thts in the Eighteenth
Dpasty rhcrc ue rccords of oil having been brought from Naharin,n Retenul! and
DjJh, r ,  al l  ù,  sc' , .m \n,.  -nd ù rhc Trvcrt icr l  Dyn.rsty fronr Syrh.r{

Thc oDly wÀx uscd in Àncicnt Xgypr, so fc as n known, wrs bceswax, which was
euployed as an adhcsive;16 for permanently frxing the curls and plaits in wigs;16 in
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! ts- P. creúcll. Rerr,,e!rv! al Ptalertr Philadclrhu', p. xv!i-

i R. Muschlcr, M,',,a/ Flora oJI$?,, r, pp. 384 r.
',{. S. Hút,J. G. Smyly md c. C. Edg r, Tebtunit Pdttti, m (P!rt r), No. 844.

I ' t . ^ r i | E r . C , r ' A , / l d d r , . p p . r 8 , o , r r . . : w . r . H , ) ! . J i \ L . S . . y ( r o r r / . p . o l . { . 1 4 -
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nuurification;l for coathg painted surfaccs;, as a paint vchiclc nr thc cncaustic
ltrocess of pùrthg;3 àt r vcry htc drte for covering thc rrlacc of rvritùg tablets;a
ftr sìripbuilùne ' aud for maling fìgures ofthe lour sons ofHorus and dre bemu
bird,o and lor othcr nngicÀl igures.' h several instanccs thc ùcÌtìDe tcnÌpcnrure
of the ancicnt Egyptiùr wÀx has provcd to be considerably highc! úù rLrr of
nodcrn bccsvrx, and ù is thcrcfore posìble thrt for certain uscs rt rvas adulterated
rvrth a resnrous substancc, pcrhaps eirlu À vege!ìble rcsin or propolis.3

It cloes rot secn to havc bccn thc cusrom to pìacc beesrv:x nr tonbs audto rccord
of ìrs hàvn,g bcc,i so found ca:r be traccd, but at Ì1A1nrna a piece Nas found in a

5 M. lÌosovùcfì,4 LdA. LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL!î.tc i1t úc Tltnd Cùttttt 8.C., p, r23.
5 (ì. D.rc$y,,{,r. s.r,-, ur (reo7), fp- :2 l; C. R. ltitiirns,J-8.,l., v GerE, pp. 273 4.
iL. C. Lorrct.nd c. crilxrd, LdJàùt úaútrJ;t., n4. !p. ?5-7s,2Ò9 rl;c. R. willixrx,

J.l].l., v Gers), !. r7j.
I M. M. Mcrcjcr. ,VlÚdter de ld satióté 'latiordh 116 Alitktrdi'.! dc Fnm, 9. Sér., q G9J4,

!p, r27 ao. Scc aòovc, p. 3.
' r". !. Pcer dc. L. \tool.Ly, Citt óJAkLuúteú,r,t.2s.



Chapter XIV

PAINTING MATERIALS:
WRITING MATERIALS

P A T N T T N G  M A T T R I A L s T

Apart from the designs on the 'white crosvÌined and'decorated' poncry, discu.sscd
below,'thc culiest examples ofpairting from Egypt are a few of predtctic date.
Fragmcnts ofgesso with simplc dauhs in black rnd red were found at Armant,s and
Peuie mentions 'fragments of cloth paintecl rvith stucco in rcd, grccn, black ard
whitc'found at Naqada.a Pieces ofpaìnted leather wùh desigrs in red, green, bhck
(or blue) and yellow are also rccordcd frorn Nagada,5 and snn at pailted leather of
First Dlarasty date was found at S.qqrra.o More advanced arc the paintings on linen
Gorn Gebelein, now,ir thc Turin Museum, with human 6gures and boats simihr in
'tyÌ. to those o" thé'd".oratcd'pottery,? and the famous wall pairting from Hìera-
konpolis, now destroyed,3 which evidently belongs to the lrte predynastic period
The walls and corridors of certain tombs of the Filst Dlîasty at Sagqara were
decorated with elaborate pattems in black, b1uc, red, white and yeilow" while ia the
Third Dlnàsty toml, ofHesirE, ,lso at SàqqÀrÀ, there were decorative panels and findy
executed paintings offumitue, games, etc., the coÌor:rc being predom;nantly brolms,
reds and ycllows, though with some black, greer a.nd white.ro

-The 
freshnes and brigLtuss of the coloun of the o1d Éyptian tomb paiatings

have often been commented upon, and ìt is sonetimes assumed that the pigmerts
employed were such as do not exist at thc present d:y and even that their nature is

'Prinrinc materials dd methods are also discu$€d by C. R. Wiliams, Pdr-rd-ó: N. M- Dàvies
úd A. H. Gadiner, ,4r.i?"t Eqt,td Pdú,tflgr, E, Intloduction.

3 R. Mond md O. H. Myds, Ccwtetìes aJ Aínabt, r, PP.12r 2. r1r.
I w. M. F. Petrie ddJ. E. Qtrihell, Nattadd ard Bd\at. p. 21.
5 w. M. F. Pctrie odJ. E- Quibdl, Naqdda dtut Ballas, pp. 43-49; w. M- F. Petlie, P'el6rot.

Eswt p.43
3 W. B. Emery, C/eaÍ Torór, r, p. ó4.
? c. cala$i. Rir&4 /rll'rrr,b tÉiúnle d'atheolaqía.4atid dall' dtt.,r.s. N (tgss), pp. s-r7.

H. w. MùUer, ,41Ér!/ptis'i,e Malerei, P. ra, Fig. 2.
3J. E. Quibdr md F. w. Greq, Hiúak roli',l, p.21,Pis. ]xv-uE.
e W- B. Em€ry, C/edr îd,rrJ, r, p. rró, Pls. !-ú; m, ?. 8, Pls, q @, n xld. Ìt a rcgdtàble

thrr the narure ofthes pignmts was ùot d€tennnúd.
tJ. E. Qúibclt, sdq4drd, rgtr-r9r2, pp. t e, Pls. vm-xú.
1r Ct J- R. Hrris, a"ri.osrr?hi.dl Stadies, pp. r4142i 8.1ae6cn, SorE At kkt Egltîidt Pdint
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unkrolvn. This, however, is not so, as tÌrey luve beerl ùalyscd frcquenrty, and, withw; Gu craptron,.  rhcy rre orh* ruruiatr l  o. .urnng xrú.,J. ,  turety e,ourd. orrnev hrvc bcc,,  t radc rro.n mjnerrt  sutrsmce..  ro "hich fr î  i "  pr imù;t iduc r t" i_excclÌcnt state of preserwation.

,  Thc.olour,  emplolcd, rJ[u,g rhorr in alphrbcr icaJ ordc-,  wcre b]ack. LtLre-browr. green- grev, orrùgc. p,nl . .  red. wtùre ùd yeUow, wtr ich nuv bcscp.rrrrciv con_nderd. i  
,11 

Lhc rot lorvirg di :crr , ior t t ,c rnatyses publshed t ,y B_;ho.,* í  , ,dE r D n ù . n d \ e b e e n o r n r r r e d . " x r e p r i n c é , c s o f p r r i c  l , r : I r c r c r . h r e i r n e r u * r r r c c

;: . : f i i : : ' : ; : ì , : : j :c,v 
dr cd, Àld rhcer*,nJrUreorson,e of ,hose\Jn,r .d by

BLaek

,  ì l , c  b ' " c k p r g . . e r r t  w r a ì r , o * a t u y s c r b o , , ; ,  \ o n c t o r n ,  r t , o u s h  p o , . i b t v  n o r
arwd)\ n n,e rJme to,, , , :genoJìy i r  , .  i r  a ,  cry încty d.,  rd.d co,,oi t tn od coir ,  sr.
or 5oot lprobrbly, !rxp.d trom cool, i lg vc$.I . ) .  br.r  o.cr.rorr  l  i t  i ,  fa,r lv roar:e.
soor.  hos.vc,,  . r  csetn.ìy .orh. rcd. or r . .oi t . ,  r  .d f io,r  n.ro ry " ,  pt^r"- ' ,u.  f . ,  c, .
nùghr bc.onurnDaîed rvrù purrclcs of rn neral  mr cr rhrr  wo r ld eirc rr  a.o-ne

, l c \ r l L i r c d r w . l v c d i t r e r c n , , o < , c n , o f b , . r c k p i g , ù c , , r . o n c o f r h . r i f r h D y n r r r y ,rrr  c- o '  r ' ì^ \ \ î1 Dlr1tr .  ,cvc, l  of  r t re Lrghreej h Dymrry rr ,d one ofr ic Twcnw_
rh.rd I  ,ynq Lv. J '  ol  wt ' ich $.rc c-,bon "r . l  c le,cl  of  "  l , rcrr  -  " , .  - ,""  .oor,  1, , , r  o;"
of u hrh r t ìglrrccnrh Dyna,ry) wr,  co*. .r  .har j ,  rsrat wir  r  ,oor.  *d , , ; . ; , . , ; , ; i ;
In thr.  prr tcu]Àr L$e rtre . ì rrou. I  of  rmrenJ rvr ibbtc sr.  ron srrrJr for  y
detailcd rnalysis.

Crr bo,r  bì : .1,  ( 'bmp blrk )  ! r  bee,,  ,d.  Dr; f icd on predi j , r -c po,rcry t  y Rirct , .c,a
rnd o1,1n- ge(s-rr-rcr obj . !  r  or cùt)  prcdyn{ rn drtc found by My.b r  Arn,r , î ."
:purrJ,r  'cporr\  tdbnn bta"k in p,ìrr ing. ofold, Midr l lc and Ne$ KinÈdo,,r  dlc.a
úor q. ' .  r rcd i ,  rhc r j ( ih DynAry îon,t  ofpd_ncb? R"iner Inen..o,;  r t r  use oI
lmp bl  r  k l  Kc,n,r  lMiddl.  K;ngdo,nl .B dd.", l ,on bL, k va :dcnri îcd in p" i . l r ins
ur ' l r  ArnJn'a perio, l  by von Bi,sr,s ard R.ach.0

lorchrrdL rore. th usc ofchar(o., l ,  w rh war .r ,  r  bindrg nreùum. on thc head

-. 
rJ. BudDu, Ls fùds, lollnadcs et coúìcus {ùDs t,ftiquné,, CdtqrJ ttt. dc c,tós., L.

Cditc, Artì| 1t25,te (1926), pp. ztt47.
'A Elbrcr, Ettùirktrr g !"d n/ctk]lÒll. &r Wnitùaleki,pp. 5sa r_

,  
"1 '  ' l , r i ^  b - .  A  ,  i , . - . r 'o  L túÒn At : |hn ian . tub .  q , , ro8 , .  pp .  |  , . ,  r ,uo t i lh rÈ

I .o4 ,o ,  (d  in  -  ^  kn , .  bur  , ( r *c .cc  .o  I .  h r \e  ó^ .  n ,  .d .d  ;  rne  IÒ. i_

^ 
{1. D. rùrhic, iD R. Moùd úd O. H. Mr{s, Cunctúh\ oJ Aflnanî, r, pp. 1s1 5t Tattrndl

sr,ri.r. ry (r9tó), pp.2la-6.
'R. Motrd ùd Q. H_ Myùs, Ce,Efttu! ofA rdl, ), pp. r2r 2, Í3r.

- 
0 F. c- J. SpurrcU, ù W. M . F. perúe. Mcdn,, p. 28: A;th. Jouni' it lú,)s), pp. zzz, zzg, zzz.

cl tr]$ A. c.fryc., pro.. Clfîon Arriquriar Crti,\t(\9oE, pp. rr-r2.7 c. R. \vìllirns, Pe-'ó, p.25.
3 C. A- Reìsùer, K.,,a, rv v, p!.29er.
, F. \v. vÒn tsìssins drd M_ Rcach,l,,. S(r,., !n G9oó), p. 67; F. W. ron Bnsnjs, a,Jijodd,,
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of Nefertiti,l Lmric foun<l that a bleck pigmert of dre Nineteenth D)îrsty was
powdcred charcoal,' ard a specimcr of lrte date examined by Waee"... lv; J-
clarcoal.s A bhcl prgr: :cnr frorn th.  ro,rrb of perrreb wo idm,,r ì .d by to.h *
,  luroJ or bonc Lhck.a,no oone LL.k r , . r id to hrvc bccr cDrplolcd on a suodo
6gurc ofthe ,{maíra period.6 Th€ bonc black repored by Beke 6 recds confirmr-
tìon before ìt car be acccptcd, às Beke shrcs rhat the rccognition was made 'without

Lh. rd ofc rcmicJ rnalyrr ,  .
Spurcll idcntiied a black pigmenr of tlic Twclfrh Dynasty ftom t3oi H:san as

pyroÌLritc,? a black oreofmargancsc that occurs plenrifuly il Sinai, and rhc pigmenc
on a poncry vcscl oflighteenth Dynasty darc was oxide of Dùganese.3 pyr;tDsire
fton thc prc.lyDasric sire at Maadi may also have bcen uscd as i pig",.,,;.. "y.-
paùt.'A blu.-black pign1ent, notidcrtified, but ofwhich itìs srared rhar it docs '[or

seem to bc poundcd charcoal', is knorvn from thc predymstic pcriod.ro

Blk 1l

The errlicst blre pigment that cm be tracedis, as is oniy to bc expected, a rrarurally
occurring Dincral, namely azurite klìessylite), a blue carbonatc of copper drat is
found rurrvc borh ú Sinai .nd iD ,h. "òrern de\cn. Thi,  w^ idorr i f ied Lr SuurrelL
fronr a shdì used * r  palere found * vlcdrm (Founl,  Dynósrv) , !  rno. accordrng ,o
the same iÌrthorly, thc colour employed for painting the mourh rnd cyebrows ou dre
cloth th:t covered the lace of a mumrny of the Fifth Dymsty was also azLaite,u
though he adds, 'Ir looks green fron agc and sbining, which is Àn accident.' With
respect to this same uuumy, however, Pctrie says,l3 'The eycs ud eyebrows were
prnrcd or r l ,c ourer s rappúg wirh Srccn .  and t l l ior Sì i tn \rJrc\  , {  rh"r ' th.  cycs
wcrc rcprc.cnrcd by grccn parni  and - lú ,4 rb"r ' the p,,piJr,  edq.\  of  rhc cv^l ids
md Ihc.ycbroh rre prrnLcd wrrh grccl  ,"alrchiLe pa, ic. ' , r -""  "" , , ro r" , .a
l,y spurrell in painrings ofthe Eighreenth Dynasty.rs

lhe prmcrpal blue pigrncnr of"ncienr Lgl pr wa,.rn artr6cral  f r i r  r lar con, jsred ofa
crysrrùinc to,npoud of, i l rcr.coppcr aìd .Jciun icJciu,n-copper si t ic,re). iú thr
was nade by hcating together silica, a coppcr compound (plobably getrdally natÀ-

\ L. Borchúdr, PÒttriitt der Kùith NÒÍct-ek, p. 32.
' A. P . L^wie, Mattidl\ óJ the P1ntu's ctdtr, pp _ 2ó-27.
3 M. Wagcnaar, Prdr-. Wekbldd, Lt (1ej3), pp_ 891-9ó2.
a M. îo.tt. Josn. Ird_ ard Enr. C/,r,irrr, x GeÌ 8), !!. I r 3 re.
5 H. schàfea 2.,4.S., rxx G934), p.3.
0 C. T. reke, 'of dìe Coloúrs ofrhe Ancicnt tgyptjùs', 'hans_ 

r.oyat So.. a.f Lilaat re (rs/J).

' F. C. J. SpuEeu, lrr. Jo,fl., ú G8et, p. 22e_

0 O, M ghjn aDd M. Aúer, Erztatkat oI the Er_ Irircnitf . . . dt Ma'adi. Srotd prelifl

DJ- E. Qúibdl dd F. W. Grcer, Hietukan?olis, r, p.2r.
11 Ci J. R- Harris, Ze*/rdsrd?hical stali.t, pp. 4a-e.
1r F. C. J. SpùreU, in w M. r. Petl\e, Md,ú, p.29i Attlt. Jorn'Lt(189ì, p. ,27.
13 W. M. F. Pctlie, Mdl,ú, p. rs.
ù c. Elior Súith,J.8..4., r (r9ra), pp. 192-1.
s F. C.J. Spùrell, ,4r.n. Jd!n., Ltr (r3et, !. 2j2.
ri Ap!.oximately cro. CúO. 4SiO1.
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chite), calcnur carbonatc ud natrol. Petrie suggests tha! i:r at least one placc rhe
silica used rvas in the form ofquartz pcbblcs,l that wcre cmpioycd on account oftheir
practical freedom fron iron conpounds, rvhich ifprcscnt ìn more than traces uould
have produced a green irstead ofa blue colour. Il drc orignral desoiption ofthis frit
factory,r 'a1kali' 

merely is refcrred to, widrout any statcment whcther ìt rvas potash
or soda, thcrc bcirg no evidence ot this poirt, but u a latcr :ccouat Petrie calls it
potdh,' thoueh no proofis given that it was potÀsh, atd snrcc soda occurs uturally
ill Egypt irÌ the form of natron (which contains traccs of poradr as an nnpuriry).
whcrcrs potash would have had to be mrde from plant ashes, it seems mncL morc
likely tLar soda rvas uscd ald the ferv :nalyses of this frir that have beel publisliccl ìl
no crsc show nore drm a very small proportion, ifany, ofpotuh and iD onc imtarcc
a comparrtivcly largc proportion ofsoda. Vitruvius, !oo. st.tes a that the lgyptiaD
blue frr (whiclr ic calls cenlernt md which he says was invented at Alexardria,
r lo . rg l . t  w.n lurown,rrorc rhar  : .goo yen bcfo-e {  cr rnd-r r  w"r  bJ i lU q. . .  !n . ,dc
bv f . r ing tog.r ,hc,  u, rd.  copp"r  f l i ;ss -nd nJ,ror  ( . , t r i rqd,) .  I r  w; l l  be nor i .ed rh"r
Vituvius makes no nention of calctrun cùbomrc. which was an esential insredient
i r  rhe r rnuiacrurc of  L lc  G r t .  Lur .  l ,kc r l ,c  cÀl . , , rn carbonrc rcqr i rcd for  r r . rk ing
gìxs, this evidently rvas lot rccognizcd as nch, and, although it nust havc bccn added
scp:retely when quartz pebbleswere used, thrs neerl not havc bccn thc crsc wLetr sand
ms employed. is much of the lgyptian sard is a rdxturc of quutz and calcium
cubonate. Theophrastus refcrs to a material that hc cails lyoms,a which hc says was
mvcntcd in Xgypt, that rvas probably this bÌue frit, aud Plnry nentions Egyprin
carainm,r which hc ca1ls a kind ofsand. rvhich was possibly aìso this frit, though thc
refcrcrccs to it rc somewh:t obscure.

Tlic composition oftLis frit h:s been investigated by many chemists,r the earliest
researches, including drosc of Sir Humphry Davy." dating from the begimrnrg of
dre last ccntury. Among thc nost siguifìcant oÉthcsc carlier discusìons may be mcn-
tioncd those of Fouqué 3 and Ruscll,, both of whorn nccceded ìn reprodudng
specimens ofthe blue, ud that ofSpurrell,lo brscd on thc cvidence oÉfrit production
dìscovered at Xl Amania. h rer4 Laulic, MclDtock Àtrd Milcs tl conlìnned Fouqué s
work, ard shorvcd that Egyptian bluc could be reproduccd by hcating togcthcr lìnc
smd, copper carbonate, crlcnur carborute tlrd fusioD rùixturc (sod m carhonate),

t W. M. F. Pct.ic, Tdl el,4,d',,, !. 2j.
" w. M. F. Peric,,4fr dr.l C/diJ, p. rr7.

a Or Sro,5, xcm; cf J. R. Hartis,IztnaS phnal St,ii.s, p. r43.
5 ]'l:,lIr: i7 r8i cf J, ll. Harris, Lcti.agdphnal Studies, p. r4g.
6CI. H. Rabaté, AprÒpÒsdú bleu ésypticn', Peínt'ú6, P,sD,e,Í, r/effir, xxxv (r9j3),

l  H .Da\ ! ,An i .  r1e  ch i t ' . , xcvr  (13r t ,  fp .72 ,19 j ;P l i l .  Thnt . .a  G84) ,pp .  e7  124.
! F. fouq!é, C.R. ,4r. Sri., cvm G889), !p- jzs-7. 8"11. so.. Jt. /. ,\,',rlrdloiid, xtr (r83e),

, W- J. Rusel, nl W. M- !. P€trie, Mcd""r, pp. 44 43; Nzrtrc, xlq G89j 4), !p, 374 j;
Pfu. Royal húîitutioi,N lr89l-t, pp- ó7-7r.

ro F. c- J. s!úrdl,,4d'.Jo'r,.,'n G8et, p!. 2r2 r.
tt-A. P. Lrùìc, w. F. P. M.Lirtóck rnd F. l)- Milc,, Prdr. Rd/a/ S..kry, rxxxH (r9r4),
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the bluecrystals being formed at a temperature aroùnd 83o'C 8Jo'C. Simila.€xPeri-
nents were rcpeited by Miss Hodgson,r who also producd a frit with tle markcd
pleochroism of the orieinÀl by "ubsrtrunng .alc (sodrrrm ctrloride) for the fu'jon
i ' , " . .  -a h., t i "g " i t5o'c.  A 'mgle rumple of Egypt irn bluc cmnrined bv

X-ray powdcr phorograpby '� wa' Jlcgcd to owe its colot r !o .oPPcr alumuere
(cuALòJ, but norc recent investigetions hive Aibd ro sr:pport this. s.+iPPa Dd

ioraca 3 md Nicolini and Santini a hàve examincd spccimens cheniicaÌly, micro-

:copicr l ly rrd by X-rry powder p\otogruphy. àFdhrc reproduccd frrr  exoerimmullv
rr 84o'c.. p,,ìng pJfLiculàr aricntron ro rhe tÀclors L'ltlJencDg Ine rofmanon oI rne

bl"" crvstaG. îh" i.sults obtaincd have in each case tended to confi:m the work of
Fouquj and of Laurie and his collaborators, though it has not as yct been possible to

deterrrine the fomula exacdy.
The date at which this &ii was fLrsr used is unccrtain, but it has been rccorded as

carly às rhc Fourrh Dvr.:ry by both Spurrcll6 aud I runc 0 .nd Smirh rcpors odrcr
elle;ed in''rnce. of sim,lr'datc.? Soui; idorifed frir u rle Frfth Dyury romb of

Per-neb,3 which Mrs. C. R. \Villiams regards as the ediest certair occurrence's and

Laurie notes its use in the lleventh D1nasty.1o Spurrell cxanined frit of the Twelfthrt
aîd Eighteetuhp Dynàsties, and Russell found it fron dre Mi<ldlc and New Kirg--

do-s,ù "s well as f'o- the Ptolemic period.r' The blue pigment on the hcad of

Ncfertiti is biue frit,t' and frit is also reported on a wooden 6gure of Aklenaten 10

and ir pairthg of ùc Amàrru Pc od.l? wagoàrr ide rrifìed rwo bl.re pigmcnr of
l"L" d,ù a, f itl" t .xrmined rhrry specimer. of blue colorrr rhar proved ro bc frit '"
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1L. Hodlsar, Oc6io$l Pat|t, So.kry aJ Mrtdl Duúatot ttd Pdìbt r in Túryùd' m $936)

PP.  3ó  38 .
, E. M.Jope md G. H!se, Ndt,r, cx!ú G94o), !.2ói in R Monddd O H Mtes, T.d?ldr

' 
"G. Schippa dd c. ToFac4 RdJrds,a ChilrìA, * \\95ù, No 6, pp l-9i Bol&riro dcl

Inntb .eútala ,|el renaùa, xr*\ \1957), Pp. 97-ró7
a L. Nicohn and M. Smrini, Bolleftiro del' Istìhtro etudle 'lel restarro, xú!-\ 11958). PP

ó F. C.J. S?uE€[, ,4r./,. J,!fl-, r G8et, !.2,?
6 A.P.Làúie, Athd@kgia, Ln G9rr, !.3r? No slecfic insúce n qúotcd.
'w. S. Smirh. S.,lpt!ro d'd Paiitiig, p.2s6.
s c. R. Wilidnr, I'-"er, p. 27, tr. 3 a ; cl M. Todì, Jo, m Ind aúl Etts Charisttl' x (19rs)

o C- R. wiliams, Pd-rs-ó, !. 30.
rn L.P-Lùljq Mdteials olthe Paiftet's ctuIt, p. 241Afthdcolosia, w (1911), p 3r7
11 r. c. J. Spúel! l/.i,. Jo!/,., ú (r seJ), p 228.
trI. C.J- spur€I. ,4r.r' Jolrn , LtrG89t, PP- 2321; nr W M.F Pefie' Tclt et Arlana'P !4'

Cf. also À. c. Fryer, P/o.- Clfion ArtiE dnd" Ctttb,v \Í9o8), PP rr-r2.
13 w-J. Ru$dl, in w. M. F. Petic, Medun', pP.45 46.
la W. J. Ru$e!, ntr w. M. F. Petrie, Edla'., Biahhlu an'1 Aí!iho.' P lr; in W. M I Petric,

Medrh, p. 43', Natùe, xú\ 1393-4), P!. 374 ti Irú- Ro!41 Insritutior, w G8e3 t' pp.6Hr.
rú L. Borchardr, Porr.i]J dsl -Kòtigir Nófict-et., p- !2.
L H. Schife!, Z.l.s-, Lxr (r9t4), p. 3.
r L W. von Bisinc and M. Rcrch, ,4r,. Sat., ld Ggoó), P. ó7 i f W von lissing' F,Jrúole,,

1s M. \rt^ceraú, Phnnf. weeÉlildd, ux G93 r, !P. 894 eó2.
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le A smaÌl proporion of coloúrlc$ (ùconbined) quatz was found in evetv casc.
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coloù. Turquoise, too, \1'ould also nake a very poor pigment, and it would hawe bccn
much too prccious for use on the lage scale required for tomb painting, evel if ir
could have bccn obtained in sufrcient qumtity.

The usc ofa cobalt pigment wrs rcported by Toch ftom the Fifth Dymsty tonb
ofPer-neb,t but the accuracy ofthis was questioned by ne nary years ago, and it has
since been shown by Soule that the blue colou in dris tomb is a calciurn-coppcr
silicate and not a cobalt blue.:

Sometimes lgypcian blue pigmeîts, permanenr as they usually are, have under-
gone a chrnge ofcoÌour, rhus the trefoil marks on the cow couch from the tomb of
Tutankhamun, although now of a very dark brou'n, alnost black,s colour, m:ri-
festly were blue origirr�lly and stìll show a litde blue undemerth the black, md as the
material is gramrlrr and gives che tcsts for copper, it may be a detcrioratcd blue frù.
The backgmund of the painti4 of the cylindrical alabrster 'cosrnetic jar' wirh the
recunbent frgure ofa lion on the lid, from the same tomb, also was bÌue originalty
and was still lightly blue in places whcn 6rsr examined.3 [t was not found posible
to takc my ofthis pigment for analysis wirhout datuging the object and its nanrrc
was not determired. Also in somc ofthe tombs, for cxample that ofAmenhotpe II,
rhc blrrc colou ha darkened in places ud La' becone blick or almosr black rnà ùs
does not appcar to be due to smoke, which is the umal cause ofblackening in tombs.

The bro..vn pigment used l,y the Egyptìans war generally ochre or iron oxidc,
specìmens of which have been identificd from the Fourth Dynasty,{ the Amarna
period6 a,rd the late period.s However, certain brown pigments of Fourth Dynasty
date exanined by Spurrell were the result of pahting a red colour over bhck,? end
on the Eleventh Dynasty tornb models from thc tomb of Meketra brown was made
by vamishing over a deep yellow ochre.3 A specinen of brown pigment used for
pehting À box of Eìghteenth Dynasty date exarined by me consisted of oxide of
iron and gypsum, but whether the mixture was naturel or arrilcial ir was inposible
to determine, though natural mixtures of this nature a-re hrowl. A good qualiry of
brown och.re oc€urs in Dal,hla Oasis.o

It is goerally acc€pted that the greer pigrnenr of thc aricnt Egyptians owes its
coloLu to coppcr and two di$erent matedals were rmi y enploycd, one beìng
powdered malachite (À natural ore of copper thar occun both in Sinai md in the

1M. îo.l1,Joun. hd. aid Eig. C/,.,r,Jrtri x G9r8), p. r r8.
1C. R. wilims, Ptr-feú, p. 2?, r. 34-
! Se.c covded with melted larafin wax and nùther dùkened.
4 F- C. J- Spurcù, in W. M. F. PcÍie, Mcdr,r, p!. 28-29.
6 H. schàfer,z',4.s., ]s G934), p- 3; F. W. vo! Bissiúg úd M. Reach,,4rr. s€d., nGgoó),

p. ó7: F. 
Ww. 

von Bissing, F,súo./dr, p. tJ.
6 M. \ff€daar, P/d'r. Wekbldd, w (1913), pp. 894-9ó2.
? F. C. J. Spurcl, in W. M. F. Pettie, Mcdun, pp. 28-29.
3 H. E. winlock, Moddlr otDatlf Ll., p. 74.
' H- J. L. Deadrell, Da&/'ld Oars, !. 1@.

r0 Cf J. R. Harris, Ieri.os'a?'hi.ol Studies, pp. 143-5, 15t3, als 1 r7 r 3.
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erstern deser$, uh;ch was used for pailtnrg round thc cycs as early as the Bad:rian
:rnd earlicst prcdynrstic pcriods I and thc othcr ar Àrtificirl frit inalogous to the bluc
frit already considcrcd. A grccn colour of prcdynasic drte is described :ls behg
'bright green. gr:mlr nr strucnrrc, probably ponuded uaìachite'.'� Spurrell recorr:ls
the usc of mrlaclitc, malachitc aud gyprur, ard nialachitc over yellow nr tomìr
paintings ofthc Fourth DFasty,3 rnd in p.intings ofthc Middle { and Ncw Kn€-
dons'hc found both nalachitc and chrysocolìa (another natur:1 ore of coppo),
the forncr prcdomìlating. Soulc itlcnti6cd thc grccn colour fton the Fifth Dynrtv
tornb ofPerncb rs nulachitc,o Eibner rotes thc ùsc ofrnahchitc ovcr rvhirc ìl scvcrrl
instanccs,? and wagclmr foun<l bodr mahchite and grccn frit anong pigrncnts of
latc datc.3 I fourd urlachitc iD a Fjfù D)rmty tonb pairìtn€ at cizà ud thc grcen
or trvo boats fron the tomb of Tuunkhamùn lvrs Dor frit and rnay luvc bccn
rnalachitc, bur thc greer colour in a Sìrdr Dynasty tomb rves lrìt, rs aÌso vrere six
spcchcns lroDi thc lightccrrh Dyn:rsty, orc fron drc Nnrctccnth Dynastv and one
fron the period Tivcnticth to thc 

't'wcnty-sixú D,vnrsty. RusclÌ idcntificd lrit ftom
the M;ddle :Ìnd New KlDgdoms," arct Spmcll from thc AlnrDr pcrìod.10 Borch:Lr.lt
reports frit on tìrc hcad ofNcfertiti,{ and Eibncr ncùtions lrit oflighteenth Dyrrsry
dite.r'A grecn coloured plastofìom a stick oftightcclth Dymsty datc was lound to
owe its colour to a mìxture ofbluc frit md r ycllorv colour ùrt rvas not idcntificd,
but vhich was not yellou ochre an.l rvhich rvas probably an organìc nuteri;rl. Spur-
rell, rvho cxrmnrcd thc pigrncnts lrom ccrtain Trvclfth Dynrsty tombs at El BcrsLch
For Ncù'bcrry, statcd thxt thc grccn s-as chrysocolla in some nrstanccs and a mixmrc
ofblLrc frìc ardycllorv ochrc u othcrs,13 audvon Bissing and Reach conciLrdcd drat r
grccn ofthcAmrrna pcriod night bc a mixnrrc ofbluc frit l<l ochrc.laLayard sntes
drat thc Egyptian grccn wrs 

'a 
nixture ofyelìoiv oclrc rvith thc vitrcom bluc'.16A

grccn cxrmnrcd LyJolùlrvas reported to consist ofblLre frit nixcd s'ith r vegenble

iJ. E. Quibdl aùd F. w. Grc.n, Hkrdl'ónpÒtu.r, p. 2r.
. r rC. l .Spúr r l l , iú .w � .M.F .Pc Í ic , , \ ted , , r , ! .29 ; , , l xh .Jùr , . ,L r l rg9 t ) ,p .227.
{ F. C.J. Spúkn, ,4trl'. Jdrrn., Ln (r3ei), p. 127.
5 F. c. J. spurelt,,4rr. Jdtrr., ú (r89t, !rf. 2r2 :1. Ca also A. c. Irycr, I'r0.. Cì1Jtat Atîì-

rld'a, cl,,!, q (Itos), pp. rr-r: (nrlachitc).
d C. R. Willirns, fHrab, p. Í, ,. 24i .l Nl. Toch.Jd,ht. h1d- .d E'E. Chutútty. \ (19tt).

I A. EibDer, Drtu,nllr,l.S ,rd L|/ùksto.te dú turdrrdldù, pp. t4, i5, 53r, J3ó.
3 M. \ihgeDaxr, Pl!a,ù. tìl..ti,/ad, Gx t93:t), pp. 394 9o2.
, W.J,Iru\\cll, W. M.!. Pchic, tL,ir,!, p.4ót Nìrr., xtx (t89r ,rl !p. :tz+ :; t",..

l{./di t,\/irrior, xrv (1893 t, pp. 67-7r.
r 0 F - c . J . s p t r r c l l , l r l , . J o ' t r r . , ú G s t t , r . 2 r 4 . i ì r W . M . F . P c k i c , 7 . 1 L . t A t t d í t , p - t 4 -
11L. Borclrrdt, Porr;r./.r Kd,i\'t, Nót.t r., p. j:.
ri A. Eibncr, 'q,rl,i.tlrr,3 r,J Wù[iqll dú rvúldril.ri, N- 5s2 I.
r3 lcttc.datcd Mr.h 26d\ r39:, from Mr. spurell to P.ol N$bcry, who knrdly iloù€d nìe

rr F. w. voD Bissn4 aùd M. Rcach, -!,,. sa,., vr (19o6), !. 67: F. w. voù !;siùg, !rr$ló&r,

r i  À .  H.  l . ta rd ,  Nr tn  i ,  ! ,  p .  l rÒ.
r'H. v. Mnnb!, R.iJ.:!,, Tùip.l d.sJryiî{ lúúó". p.332.
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.  The rr  icrr  Egyp,,r  grev p,g-ent s r  generruy ,  nr ixr. ,e of ótàck a,d whire,
thar in.rhc I  i f rh Dyn,-,ry rornb of Per-ncb brng r m,rure ofg)p.,r , ,  jd chJ,,  ort . r
Suurrel l  fouJ grr)  pig, ,renL, fron thc rounh Dru,rv ro àn,r* oferpsu,n dd
Ln,p bl .(  I i  ùd of ln i \ ture of palc yel lou Lh ca, i t '  " ,  j  t , rnp UI*1.. ,  n1, ' i , - , -  , , -" ,
that at Kerma a grcy pottery pignent wc produced frcm a indy srore.3

Orarg" wr" t"n*,11u trodrced Lr panrirg rcd ovcr yellou. or by miring rc<t

A pink colour was not uncommoninthe New Kinqdom, thus it is recorde.l from
thc romb of A cnÙnhet (F,glrreenù Dyna5ryl  6 rd Íror, ,  Lhc tomb of M, ntr t ,cper_
rrsorb,6 and I have noticcd ir iD chc ronb of Nofrcúi (Nìneteenth Dvnaì*)
whcrc it was uscd to a considerable extent. Glanville starcs 7 thar .in the Ne- Xinsl
dom pink roìour u* regul- l ìy obrrtrcd by " impty mìxirrg rcd i rd $hiLe..  búr, ;o
rerf f . , 'ce is.g,ven ro ary anJy, is.  sprurcl t .  howcvcr.  foúd p:nk of rhe Otd 3 dd
N.w K:ngdon\,  ro be a uLirrurc ofochre Úd qyp(u,n, .nd bo-cl ,rrdr reDoÍs rh.L
Lh" r le,h colour of r t rc hcd of NciùUîi  M -,  als;s;p., ,m ùd "chre..  A pi ,k cof.*
frcrn a tomb pairting of the Graeco_Ro,,an p;;d \,^ ìdendned b; Russell as
coxnthg_ of ma.lder (obaìned from the rooti of the mdder ptant, i nativc of
crmce. of i , -n fr l tcd Turt  cy redl on a brse ofsvp,uì , ,  dd e siD)i l ; r  Jude orcotour,
prcbrbl) ot rhc s4me mmpo.irion, ir sornerinrcs pre.crrr on coflìns ofLlur period. tr
s.ems ir* .ry tn-r  t ts rnadder coiour wrs i rrroduccd into Égypr by crther the Creefr.
or the Ronrar,, ,. thc formcr probrbty krcw ir ard rhe tx,eicararr,y dld. s,rce there
rre 'pcc'ncns ot rr  r ' r  t le NÀptcs Mu"erm. A prk colour of l rre d.r tc eramirrcd by
wÀsenùr $a, iden,, f ied a, Fr,cty po"dered,hcJt of-  narrr l  red rctour, , ,  bur r tr ,
rc5urr rcqbLrcs conhrnurron.

, lhc,pr i , ( ,pal  ,cd p;grrrcnts of"ncrcnr Igrpt.  and perhrps rhe only one\ ,r , î i t  a
rcr i Ívcry rJrc ct :rr .  werc rhe na' ,rr . r l  or ider of i run rhrt  oc,ur ule.r t ,Éul lv rn thc
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I C. R. wnlirns, parrn, p.2s, t. jei.î. M. ToctL Jorn. rt,,t. aú EnE. Chckúbt, x(rer|),
: F. C. J. spureI, in w_ M. F. pctrie, Me,Lkj, pp. zó_ze.3 G. ̂ , Rcnner, (d,d, ry-v, !!. 293 ,1.
I F. C. J. S!u@ll,_in W. M.F.pernc, Metlu,n, !. 2sr W. J. Ru$cll, Ndr,,e, xLry (rs93 4),op.  t -a-S:  ho. .  Fr !  t t rn , i r io , r .  n  / r89r  \ , .  pp.  Ò / r .5 \. de c rìr\r" ùd A. H Cardiner. r,.;rrl,a. p 08.0 N. dc G. DJvies, Mcrtr.rù,a"aù\. b.2<.
'S.  R.  K.  cbnviue,J.E. , l . ;xw f rqzs) ,  p.  Loo.
3 r. c. J spwr . in w. M. f. pcFre, urr,,n. p. ,y.! F. C.J. Spuriell, /../'.Jd,r,., rn (r8et, p. ùr;.tÍ.Boîh.Àt. po,hàt, d?t Kdl,sir vda;r, p. r_.

^ , r lw.J.  
ku f_ l .  r r  w.  na.n.  pJ* .  ar- - , ,  a  iah i ,  dan Ar '  úo,  .  p .  r r :  ì :  w.  M.  l .  Dcr , .c ,

' 8 9 r  4 ) , p p .  r 7 d  S : p r ú . p r 4 t l n : n  , ó a . n ! , r s o ,  r . p p . o 7 _ 7 . .4. ( , { Íd , r ,  rxx { ror l l .  !p .  894_9or.ucf .J .R l r r , \ .  t , { iJ{ , ,p t . i .d t  s ,udi?, ,  ùp.  r ; , - ,  .4r_, . , ,G:  , ,4_7
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country. Thesc arc of nvo main types, rcd iron oxids (arùydrous oxides of irou)
and red oclres (hyùated oxides of;on),l which should be distinguishcd, though
the tcrms arc incxorably confr:sed in archaeologicat Ìiterature, and
loosely applicd to certain clays and earths containhg only a very small perccntage of
colourinE nutter. Redironoxiiles and tcd ochres rre also sometirncs callcd hacmatite,
and although this is stricdy correct in tlìàt thcy de arnorphous earthy varieties of the
matcd-rl, it would be better to rc*rict thc tcrm haematite in Egyptology to the black
netallic-.looLing nineral enploycd for caving into beads, Èoll stjc.ks, scarrbs and

Several relpigmcnts ofprcdlnstic drte identified as rcd ochre are known." and
thc reddish colours on the prcdynastic pottery have also bccn idcntilied m red ochre.3
spurrell found red iron oxide (which he calls red haemtite) and also red ochrcous
clays mixed with nbrous gypun and some drrkened 1ry thc presetce of rnargarcsc
fron the Fourth Dynasry,a and red iron oxidcs, rcd ochrc and bumt yellow ochc
from both dre Twelfth Dlnasty 6 and the Eightcoth Dyrasty.o 11u,'"11 6ou"U ."U
iron oxide from thc Twclfth atd aÌso fiom the Eightcenth or Nirreteenth Dyrasty,T
and red oclrc likc bumr sienaa, which hc thinks was probably burnt ycllorv ochre,
fron úe ?tolcnnic pcriod.t Tochidentilcd rcdnou oxide fron dre tomb ofPcr-neb
(Fifth Dynasty)o, iror oxide nixed with ar cathy sr:bstance has 6ccn reported on
an Elcvcnth Dvuastw steh in Cracow.1o ùd rcd iron oxide w:rs also idcnti6ed on a
woodcn frgurc of Akhenaten rr ard in paiDting of the Amarna period.l' Two red
pigrn:nts of late drte examined by wagoraar rvere found to bc red ochrel" I
idcrtiied both red ochrc and rcd ochre mixed with gypsum {ion dre Sixdr Dynasty;
tcn specimens of red odre ud one of rcd ochre rnixcd with gypsum from thc
Eightcenth Dynasly; one specnncn of rcd ochre fìoú the Nirreteenth Dtnasry and
trvo from the period Twcntictlì to Twenty+ixth Dynasty. The EgyPri:ìn earths,
sittopis ''nA núriea. rclerrcd to by Pliny ^s being employcd by the Romans for pigment
purposes,ra were alnost ccrtainly red ocke.'s Vitrùvius mentions red ochre

I Mnlcs úd QurriesDe!t., Repi on the Mi .tul ltd'ntr, p. 32; N. Hcaton, O!ri'6 oJ Pdi't
îdh"olary Qd ed. r94?), pp. ro9 ro. Rcd ochrcs vry widcly in composirion, Ìhe iron oxidc
coDteùt r.trgirg from rj to to pù ccnt.

lJ.l. Quibcu úd F. w. Grcen, Eidrdlo',?oliJ, n, f.2rtR. Mónd md O. H. Myùs, Cad,rar
óIAútarr,\p. 4riG. tsrúr.t, Mo dgetldd, p. t7.

3 P. D. Ritchie, in R. Mond and O. H. Mycs, C.,rrdlt.r a.f An'1rt,', Pp. lur-ti Te.hbkdl
s!,rd,eJ, N (r9ró), !f. 234 i.

{ F. C. J. S!úrcrr, in w. M. F- Pcùie, M.d,,n, pp. 28 2e, Arh. Ja"n. Lú \1899, P 226
5 !. C.J. spúrcll, lr.ft. Jortr.. u G8et, p.2:?.
0 F. c. J. spùrel, ,4rt. Jor',, in (r3e5), p 23r; io w M. F PcEie, Tell el húntd' P. 14

Ct dso A C. Frye!, r,'ú. Ctilan A"titudtìd, clrb, v (r9o8), !p. r r 12 (hÀeùratitc)
71ú.J. Ru$cU,lú w. M. !. Peirie, Mcdtnt, P. 44
3wJ.Ru$c\ll,hin w. M. LPeÍie, Havùl, Bidhnu útd lít,oe, !. rri in w M I Pet.ic,

M.l"n, p. 47 , Ntture, xÉ (r 891-4), pp. 374 J ; Prd.- Rd tdl Innnutiab, ar\ (1393-5), pp. 67 7r.
' M- îoch,Joún. Ind. rntt EtS. C/,ùrirt,,, {(r9r8), !p- rr8 re.

,0J. Ccmi,J.E.,a., xld G964, p- 9. n H. Schlfcr, zl.s., .xx (re34), p. 3.
t'L W. von Bisshg rnd M. Reac!, .4,r. Sù,., vr (reÒó), p. ó7i F. W. von Bisshg, Fr$_

r3M. wacenarr, j,ldr,'. l.I/a.ÉDldd, dr G9lt, pp. 894 9o:.
16 CtJ. R. Haris, l.r'.ojrdrl,i.ai Sr!di6, pp. 16r-2
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from Egypt,l and Dioscorides says that the best red ochre was the Xgyptian.r
The usual manner ofmaking red ochre in Europe before the modern rncthods of

manufacture ftom various by-products were introduced was by calcining yellorv
oclue,3 and though in any localiry in Egypt in which yellow, buc not red, ochrc
occuued the lotter night have been made from the former by heating it, ths wu
ccrtaialy not usua1, the red ochre used being generally the oatedal as {bund naturally.
Thcrc n nojustifìcatìon rvhatsoever for Toch's statement a rhat À11 lgyptiaù red ochre
was produced fron yellow ochre, and what evidencc spurreli atd Ruscll had for
calling somc of thc rcd ocluc drcy cxmined burnr yellow ochre is not cìear. It is
imposiblc as a rule ro distinguish one from thc orha, spaially when dealnrg with a
vcly snÀll quàntiq. ofpigmcnt scrapcd fron m ancicut objcct. A good quality ochre
ofa dcep-retl shadc is found in scveral localities nr lgypt, ofwhich two may bc mcn-
tioned, onc ncu A.swan,s wherc it was wotked ancierdy, and the other in the o::ses
of the vestenr dcscrr.ù A nqmbcr ofilstatccs are recorded in rgypt in which ydlow
ochre on a tomb wrll has beer chmged to retl by the hert produced from a 6te in thc

A red pigment used for p.inting .lnd on pottery at Kerml ìs rÀtcd by RciÍ1er to
have been obtained from sanùstone,? and a red pigmcnt ofGracco-Romm datc from
Hawara was identilied by Rusell as red lead 3 (a red oxide oflcad that occurs tatur-
ally). one of the few instances which has been reported from lgypt, though it was
well known to the Romans ofPtiny's day and probrbly rvas nrtroduccd by thcm into
xgyPr.

Recently, IverseD s has poined out tLÀt ccrtain Egyptiarì pignent lists providc
evìdcncc of thc usc ofrca.lgar, the rcd sulphide ofarscnic, during the New Kilgdom,
though as yet this has not been dnccdy contrned by analysis. Spuuell, howcvcr,
mcntiom the use of rcalgar ground together with orpiment,lo and among tLc JÈrÀ'
exmined by Bdtloùx vas onc cornposerl of orpiment and tealgar.rt A piccc of
o4inent strcaked with rcalgar was forurd by Petrie at Tanìs,l, ud Ìealgar is repÌrt€d
to occur on St.Jolù s hlard in the Red Selt.lr

Whitc
Thc usc of whitc pigmcrt for murrl painting ìs known frorn the predynatic

pcriod,r
drouglr
nlphatr
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the Fìfr
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3 The ch ce of colour où heatiùg is due to thc cÒnvùsiotr of iroù oxide to thc úhydrous

a M. îÒ.h, Jo!tu. Ind. dd Eng. Cr'.rtrrl, x (r9r8), !p- r r 8 re.
6 L. Nîsnù, Mir.rdlJ oJ -&o'nnùdl I'rùet,p. 164.
0 w. F. Hunre, E ?1,r. No/.J ta î|rc Ceol. NIdt oJ Esrpt, p. 38i Gealógl oI4ff\ r, P 2a9i

H.J.I-. BcadùeU, DdÈfila 06ú, p!.99 roo.
' G. A. Rcisncr, Kerd, rv v, pp. z9r-2.
3rV. J- Ruselt, in W. M. F.Pcllic, Hdvúd, Bi\hrt, dfd,46i,,., !. rr; in !1. M. ! Pcúie,

, !. lvcro, so,r l,'.terr EStttitu Pdit^ d"d Pi!'rcn/l, pp. 19-42, Cl alsó J- R. Harn, L,rÌa
gtdphirdl Sîrdies, pp. r4r 2.

r0 F. C.J. Spúúcù, ,4rl'. Jo'rn., ú (t89r, !.2r2.
úJ Btrrthoux, Les fards, FomDDd$ ct .Òdcm dms lìntiquité, Cargtè\ I'n de Gia! , Le

Caiî, Altìt 192J,N \tr2ó), pp.25r 67
tWw. M. F. Perrie, 7 dkk, r, p. 39.
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pcriod,l but thc nature of the mat.rial thcn cmployed has nor been deterninccl,
óough ir must have been either calcium crbonate (whirine, chaj$, or c.lciuD
sr:lphrte (gyprud, Às these wcre thc only rwo white pigme[s knoÍln. Rirchie
dcscribcs thc pignent used on predyuastic poffcry as a white calcifelous clay,, xnd
pure cabnrm carbonate was identified o11 an Ilcverth Dynnsty stcla in Cracov.3
Spuúelt fourd gypsùr *om the For:rth Dyicq' a and from the Eighrcenth Dyl1-
rsty,ó and calcnrm carhonate from the Twelfth DynÀsty at B1 tsersheh.d Borchardt
rcporn cJcium carbonatc on the head of Neferriti,? ùd borh chalk a:rd qypsÌrrn
" . c s a i J t o i a r e l r c o u s c d o , r r w o o d e n f i g r r c o f A t h e , r r c n . e  R u s e l l  r ò , n d  s i p , u , ' r
ftom the Graeco-Roman pcriod at Hawara., I idelti6ed calcium carbonate ftom
thc F;ldr Dyusty; calcium sdphatc frora the Sixth Dlnasty; rwelvc specinens
ofcalcium carbonate and two ofcrlcnur sulphate frorn thc lighteenrh Dyrsty and
calcium carbonate fronl thc Tùcnty-third Dynasty. Both calctum carbomte and
calciun sulphate occur pleDtifuÌly nr thc country. A whitc pigment oflate <tatc ex-
anúncd by Wagenaar was identiied as porvdered shell or cuttlc-6sh bone,to but this
rcsult rcquires confìrnation.

Two diR'erent ye11ow pigmer* were enployed by thc ancient lgyptiùs, one
bcing ycllow oclìre, which occurs plcDrifully in rhe counrry ùd the colouring nurte!
ofwLich is due to hydrated oxide of iron, and the orher bcing orpinrenr, a,urural
ulphide of arscnic. Yellow ochre was uscd in pr€d)Ìxsric tìmcs 1, and hrs bccn
idmtiied by Rìtchie on pottery of rhat detc.l3 Spulrel1 fòund ydlow ochre fron the
Fourth,ta TwcÌfthls ÀDd Eighteenrhto D)îdti.s respedively, Toch idearilìcd n from
the Fjfth Dyusty,l? aM von Bìssn1g and Rcach from the Amarna pcriod.t8 Rnscll

rJ. E. Quib€ll drd F. w. cr€er, Hi.tdkonroltr, \ p.21-
, P. D. Ritchic, R. Mord úd o. H. Mycs, Ce,.rprial of AflúnL r, pp. 1Bt 5i Tetjuúal

.SrdieJ,,rv (r93ó), pp.234 5.
3J. ccmi,J-E1., x!ú (re6r), p. e.
a F. C. J. S!ùECI, in w. M. F- PcÍjc. Med,r,, !!. 23-2si Afth. Jo"n., ú lrses), p.22ó.
5 F. C.J. Slur.ell, ,4'./'. Jo,r,., nG39t, p. 212. Cl also,\- c.Ftyet,Irt. cliJtút Aiîiquatiat

Cllr, ú Geos), p!. rr r:.
0 Letter datcd March 26!h, 1892. fton Mr- SpùÍcÌl to Prol Newbùry, who kindly ,Iowed

?L. i lorchrdr ,Fùrn,Jdr ia l r t is i 'NoJtcteîe,p.32.3H.s.h i i fc . ,z i .s . , rxxG9l4) , ! .3 .
t .w. 

J. Rú$dl, iq W'. M. F. Perrìe, Hattd6, Bidhtfu dnd l^n,od, p, rr; iù \l/_ M. L letie,

1t M. W?Eeia^\ PhdnL We.ll,ldd, Ln Ge3t, !!. 89a-9ó2.
It Cl J. R. Hards, leri.os',?'rt.ri stdi.r, !p. rJcr, r !-4.
rJ. E. Quibcn and F. \{r'. Grcen, HieruL.npali'.r, p.2r.
r3P. D. Rit.hie, in R. Mond ùd O. H. Myes, C.,ar.r(t o.f Aína"t, r, pp, lBt-S; T.ttúí.at

sr/dter, rv (r9tó), pp. 234-6.
ta F. C..J. SpuùcU, in w. M. F. Petrie, Mddrr,, pp- 28-2si Atih. Jornt., Lt lr9ss), p.226.
r5 F. c.J. spur.cll, .4'.r. Jo,nL, La lr8e5), p.227.
rs L c-J. spurcrr, ,4rr'. Jd!/,., Lú (r89r, p.23r; jn w. M. F.Peftie, T.l1ú Antd a,p.14.Cî.

àlso A. C. Frrcr, P-.. c/4ioiArti1(úkú Clrb, v (rgos), pp. \t t2.
t1 M. 'lóch, 

Ja"n- Ird. and È,.s. cle',tJrry, x Ge r s), p!r. r r s-re.
r3 !, W. vÒn Bi$inC and M. Reach,,4,,. Sùr., vtr G9oó), p- 67; !. W. von lljssing, F/rrlroder,



reports ochre &orn the New Kingdom I and Prolcrnaic period,'and I found that alree
specimens of yellow pigment from the XiglltceDrl Dynasry, oDe from the Nirc-
tccnth, and two from the period Twcntieth to Twcnty+ixth Dyarasty were octuc.
Cettain tombs of thc New Khgdom àr Deir el Mcdineh have rnonochrome decora-
tion in yellow ochre,3 and Bruyère nores the use ofyellow ochre vamished to simu-
ìa'c gold.a YeLlow o. hJc o(curs i ,cr Criro .  ind in rhc oase, of rhc werern descn.o

So fi-r as cin be dccrrained, orpinút was nor used until the hncr half of the
EightccDtlì Dynasty. It was found by Spurrell in panrthg of the AmÀrna period,?
an<lis reporte<lby Borchùdt on the hcad of Nefertiti,3 and by Schefer or a wooden
figure ofAlhenar€n.0 Mackay refers to the ue oforpincnt in certain tombs in the
Thebm nccropolis,ro eight spccioens ofyellow pigmenrflom the Xighteetrrh Dynasry
exam ed by ùe were found to be orpimelt, ud its use is also recorded by Russell.r!

Ar o,r  LhF o-pime,,r  ongmJ.y rhc mtrrral ly occurrng miner: t  and af icrward"
an "r t ih,raì produ.t .  wrs h'gely "mploled r\  À p:g-enr i r  Lrropc. bur r ts u,c r , ,
di ,conrirrrcd on,ccounr oft le vcry poisonors mtue ofLhe anrfrcial  sub.tacc. Thc
natural mnreral, however, is not poiionous and ir was this that was used in ancicnt
tgypr.  ln addr 'ro,r  ro ns idei ,r l ìcar ior À, r  p,gmcnr on vaiou. obyecn and rnuJ
p,ur ings a srrrJI  qrunriry ofthc ,runerr l  in i r '  n lr" l  stare *as foui  rn.r  1ine,,  b4
,n rhe roD.b of I  urÀn}] ìa,nú od wa. crrmlred by Ine.tr  p.ur fou,rJ e l . t r tc
orpinìenr on thc town site of curob, probably of lare Xightecrth or Ninereenth
DyDasty dare,10 md a large piece of laninatcd orpnncnr of ptolemaic or Roman
datc wo Éound rt  l r r \ . ra So f .r  ^ r '  knowl,  orprmcnr does nor occur i r  tqrDL.
thorgh Coryrt  refcrs ro r .pccirnen oforp,nrent rep,t .dly f 'on Kl"g" "- . i , . ' ; . r 'na
elsewhcrc suggests thar orpirnenr may hrvc come from St. Jotr s hhnd il the Red
Sea,toIt is nore probablc, hos'ever, thar orpìmenrwas imported from pcrsia, though
it also occurs nr Armenia ÀDd Asia Mn1or.

Other yc1low pignents aprt from ochrc ud orpiment have also been rccorded.
Thu Rciyrer meltions a ycllow derived froo sandstone uscd Ài Kerna (Middle
K gdo!t,r' nursicot, À ycllow oxide ofiead, was found on a palette ofabout 4oo

3Jo ANCIINI TGYITTAN MATIIIAIS ÀND INDUSTIIIS

I W.J. Rusell, h W. M. F. Petúe, Mèt1un, p.44.
, W. J. Rlsell, in w. M. ]l Petìe, Hútdtd, Biahút úd,46i,0., !. rr; iD w. M. F. perlie.

Mcd"nt, p.47t Nit're,M(1393 4), pp- 374-j; Prdr. Rdtal Institutiot, w (t9.4-s),pp.6,71r.
, B. Bttyrtc, toúba à dé.ot rnotÒrhraîre, pp.9-rÒ-
I B. Bruyèrc, df- .i,,, p. 9.
I I N.sir". Mhprd^ drrfro,oai.nl lna'F.. p tó,
r w. F. Hume, Exridr. Nords.ó the Ceol- Mdp ÒJ qL)L p.38, GcolaSt ÒJ Farpt, t, p. 2oe.
1 F. c. I. spnfti\, Arh- Jou r., ú G8et, p!.23r-2.
3 L. llorclrardt, P.rrlk dr Kitirin No/ît-.te, p, 32.
I H. Schàfer, 2.,4.s., xx Ger 4), !. 3 . 1r E. Mack'r , Antiút E.lpt, rs2ó, p. t7.rr W. J. Russu, Ndrft, x.x (r8ej 4), !p. 374 5., PrÒ.. Royal In'rnutur, s (rs93 t, pp.

reA. Lùcas, in H. CÍtcr, Trr-arH1-1,,d,, m, p. r77 (,\!pùdir !).
r3 !(/. M. F. Petrie,,<dl!r, Chú M'1Haudtu,p,38,
tt W. M. F, Pctric, Tatrir, r, p. 39.
r6J. couy,t, B!ll. Sú..t. de Mt,idl,sL, xx{ G9o8), p. 348.
tJ. &rdbu, Lcs f:rds lonnnades et.oúlcu6 dans l'anriqúité, Cús'ar ttt. d. Cios., Le

Cdne, Autil 19r5,)! (t926), pp.2s147.
r? G. A. Reisùer, Ka,u, rv v, PP. 292-j.
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e. . . . '  and wge'. ì l  ycl lows uerc idenriccd by JotD.,  The ycj jow piement on or
Llckn-h Dyruvy <cla u C,acow w-rs tound ro bc po"j-ed *t.ii^ *,U.**
colourcd.yellor. with an organic substance,3 alrrd an iniense ye ow oflate date ex_
amincd_ by wagenaar was detcmined r ochrc rvith naces of some organic

Thcse havc already bccn described in connexion with Fibres.6

These are described below iD coDnexion wirh WritiDq Mateliits.o

_ Mu(ì,  di ,cus\ ioD ha" rakcr pJrcc rcrpect irrg rhe urure of r t rc prur v(tuctcs e,. , -
prqed ! ,  Àn(ie, ,r  rgypt.  t t rc cotorrn used. wtr ich haveju,r  bee; dcs.r .bed, $trc
ordiaary welì-known materìals, br:t in what sratc rverc thev applied?

- In ,nod.rn pr in. ,ng prrcL,.e lherc dc r \a o pr in, io"t  veÀnh,.  one b"rg a mvru.
ofa | :  \ed oi l  ,har dn. '  ( , .e.  ux,di /c,)  o! ,  c\po,urc ,o rhc rr  (u,u. l ty t i j , ,c,  d-oi t ,  r \oust
rormerL\ .o,"er.n,c\  popp) .ced oi l  or wrtnur o )  rnd a votar i j "  oi l  {scncrattv o ; t
rrr-penr-nc. though rcc"nrry .ornet inrcs a,trghr pcrotejù, spir j r)  ùd r t ;  oîher L hs.
)n,xrure or wrîer rd 5omL idhcJ've. oJren rzc (getrr inc or gtrrc) or grrm. pai jn of
dìc fìrsr knld are oil paints anrl rhosc of the sccond kìùd ;. ;emp;n paùts (dis_

It n cl*r on examinÀtion that rhe incicDt lgyptian paiDtiags arcnot orl paintinqs,
bur tcrperu pamrirg(.  Alrho.rgh l i r :eed o,t  *"ap,ob,U) Gom, in revpr rro,, ia
\er\  . rny dÀLc i ,  !vJ,-nor u,edGr p-:Dri j ,s unr. t  t re.  prob,bty , , -  "" ; Í ;b." , , t"
srÍn . .nr. i  )  À.D. or J lrcr.  (Jr lot  Urrpcjrrurc.  roo. atr ìroJgh ,  cr.r in lr  krowr m pl inv ,
d-) .  .u, .e he dÒ-ibe, a rcùod of rnal ing r t ,c cr. .dc prudrrcr.B md rtso probabJl 

' rn

the urcck\ Jr Àn cJr l ier pcr iod,o w"s not "mproyed for parrt ing ar tnni  r ine, end
petrolcuD spirit is enrirely a modem product.

lh scr(nr Lgyprir .pdn(L,g b.mg rc,rp.rJ pr irrr ing.,r  fo, to*.  rJ r t  somc rdtrc_(rve wÀs,r ' (d in rrr  prod'rcnon, m rtrc jam. m"nne! ar , ize od eum *e emolored
today, since although pigDents, sùch as soor and red -d y.lÌ.w;ch.es, wi[;úe-
ro,pl" .rcr,dd .ore to sornc errcn_r _i f . rppl-d urv. ad r l though rnc oclrrc.  vr l l
roner.  rr l |  bc er r t  werre.t ,  ortrers ot d.c àncrnr p:glr f l ) rs.  such a, JzLrire,  nulr .  hir .
and the blue and grecn frits, will not nornully adhire wùhour sorne btl1d;nenraterial.ro

I  A .P.  f  1 r :e .  A ,d ,deótoe in .  I  rN  ( ro r r ) .  pp  t r8_  , ,:H  v .  MDUro l r .  R , rp  rd r  t .ap . l , tFJr ; rL ,  ArúÒr ,pp .  J r \  o .sl. ccmi,J.E,{., xrvr (reót, p. e.
lY w"**-, ,  ry,-  t /"rr ,  / ,  / .  ur,rel l ì .  pp.8or{o).

7 E-\cludnìs painti'g eÌccured with a wax ncdiunì wlich wil be dcsúibcd se!úately; scc

e A. Lucs,J.E.,4., xvtr Gejr, p_ ró.
t0 M.s. C. R. wiUiaDN $rc. rhat in rhc tomb ofpeFncb mahchitc ord frir were siholv c,n_

bcdd€d ln a thick layc! ofphsr( (C. R. Wjllirns, pù,,.&, p. jl).
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Tlte possible andlikely nuterials to h.vc l,ccD trsed seeù to belnlited ro size (gclatine,
siuc). sun, and albumin (white ofegg), wLìch hrve already been discused.l

onc matoial used in Egypt for prilti4 and for coating pai*ings, about which
thcie isno uncertainty, is beeswax.lts usc for mural paintings seens úrst to havc bcen
pointcd out by Mackay,'� who mentioDs eiglìt ljghtecnrh D)nasry tonbs in the
Thcbm neaopolis ìn which there is evirletcc ofwax, these ranging in datc from thc
tnle ofAmenhotpe I to tht of Arneúotpc II. A.lthough in some instances the wax
is ìntimatcly nixcd with the pignent, .s thoùgL uscd as r binder, in other nrranccs
apparently ic has bccn applied to the surface ofthc Enished painting as a protcctivc
coatiDg. Eihcr s refcrs to the use ofwax vamish iì thc tomb ofScd I, stating that the
colour ws mixcd in a littlc, and Petrie lrentions drc usc ofwax!'as a 6ihre ofthc
h,crogìyph'  on rhc rcd grùi îe coÉin of Ra'nÈs L l t t  u,  r  ,e I  ouvre: aho ; i ' ,  i ,cd
6gures oD ùc wooden cofiìns'. He also statcs a thar 'Thc use ofwax over coloLrrs was
lotcd o:r thc latc sarcophagus of Ankhrr:i ar Hawrra.' The use ofwax in the Eigh-
tcenth DyDasty was noticcd by Spurrell, rvho found ir on a pavemenr fron El
Anama,6 and by Davies, who says with respect to thc mràl pàintings in rhe tonìb
ofPuycmre, 'A 6ln ofwax scems prcsent on tlany fìgurcs, but whether this was a
mediruD used with thc colours or was applied aftcvards is not clear.'o Wax rvas
used as a binder for thc charcoal blacl pigment on rhc hcad ofNcfcrritì,? and I found
ore instanc: of thc usc of wax in the tomb of Totanl,ìunùn, where rhere lvas a
rvooden box haring an hciscd inscription illed with ycllow pigrnent (orpimeng that
rvas coatecì with beeswax, which had deteriorated, causing thc pigncnr to rppear
almost whitc.3 A sinilar use ofbccswax, which hd become'whitùh' on a wooden
coffur of late date has beeù ponrred out by Carter.o SpuIcll stares that frit and
powdered mJachite rvere mixcd with wax on pottery and woodwork,ro aad the
occurrence ofwax as r binder for nalachìte is also menriorled by libncr.rr

The use of wrx as lnedi.,m for prirring war well Lnoq rr to rhc Romàns and ir
described by Pliny,D whose accounc of the method of 'encausric' pailting has been
studied in detail by I-auri€ 13 and others.la Many portnits ir rhis techniqrc, dating

frorn

Isecpp.3 j,j{,r 2. Fór I single rerofed nrtrre ofthe $c Òfrcsin as a bindìtrg marùi,I,

2E. Mackzy, Anciqtî E!y?Ì, r92o, pp. 35 38.
x L. Éibrct. EktunklùtC ,"d WúksbÍn da wdnúMleri, pp. 583-5.
{ Ww- 

M. F. PcÍic, , r.i.ri Eg/lr. r92o, !. 3 8-
5 F- c.J. spurcl1, /r/'.Jd!ú., d G8er, p.239.
ó N. de G. Drvies, Pr?d,/, ! p. rr-
1 L. Bórchaldt. Panraî' llq Kii'tisìt NoIrct-ete, p. 32.
3 A. Lucrs, in H. Càrtd, T'rrdlÈl],1r.,, n, p. r8o (Aplcndix n).
'H. ca.t€r,,4trtr. sr,., ! GgÒt, !. r41.

10 L C.J. SpurcU, ,4rl,. Jo,n., Ltr (r39t, p. 23e.
t\ A. Eibr.r, Ettw i.kl'.ns nd W{kstafe dú wand al.ei,pp. s4-ss-
u  xxxv :  3 r ,  39 ,  4 r .
13 A. P. Laùrie, Gr.oÉ dnr' Rondn Múhóds al Pdintú\, pp. 5448-
ra H. Cros and C. Heùry, i'E .d,rtq,., pp. r 6; O. Dornù aoi ,IJ.lchre\ Ùbú Talhiîh! in dú

Makreì d.t Akeh, ihbsahdet tu deren Enka$tik, ptssjm;E. BúseL Die Malk.l.iik d6 Altctt hs,
pp. r 8 5 96; H. Scbmid, BBBBB,! atnik ,ú Fresko oul .fitikú G tndldee, pp. Szl�ol' A- Ei'hne\ Bntui&,
l'ng 'nd Wúksîoîe dú WanAidtueL pp. 17 ro2i C. tùdecke, Fdrc, S.ld, Anshnhhitkl, Ér
Gr6t,  !p.  t8-4r.
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fron the Roman period (principally second and thìrd centuries a.o.), mosdy on
wood, but a fèrv on canvas, used to place over the faces of rnurunes, havc bccn
found jn thc Fayum province of xgypt.l That tle medium of thcsc portraits is
basically beeswax can scarcely be doubtcd,'though thc fact th:t thc mdting tem-
peranrre ofnost spechens examined n couidcrably highcr tlm that ofcrude bees-
wax has givcn risc to sone dncussion. Ixpcrùcnts have shonn that the raelting
tcnpcraturc ofbccswax cm bc rrisetl slightly by a process ofpurification akin to thar
describcd by Plìly for the nuking of'Punic wax', ard th.t it car be further raìsed
by thc addition ofpigmcnt, though even ther it is lot as high as that recorded for
some of the ancient specimens. 

'lfhether 
this discrepancy is duc to tlrc addition of

soDrc other substance sùch as resnr, or to dre oxidation ofsorae ofthe low-meltnrg
point constituents of thc beeswax has not yet been determined, though thc lancr
seems sonewhat ir:rprobable.3 The methods ernployed in the:rctual cxccution ofthe
Fayun portraits have been outlined by Perrie a and others.s A bowl of late date,
probably Coptic, r'ith polychrome designs nr the encrusric techniquc is dcscribed
by Edgat, who states thrt 'Thc colours havc bccn mixcd wìth wax ùd put on with

The pri:rcipal materials used in ancient Xgypt for painting upon, taLing thcDì ir
alphrbetical order, were canvas, papyrus, plaster, pottcry, stone and wood. Of ùese,
the earliest to be used was pottery, and thjs paiDted pottery wll be dcrlt with separ-

The next naterial in chronological ordcr rvas plstcr, ofwhich seveml kinds were
employed, nanely, clay, gypsun and whiting (chalk). Thc earticst mutal painting
known in Egypt, wìrich is of predpstic datc, is cxccutcd direcdy on clay plasterd

I Ct P. Buberl, Die Cthtltb.lt-Aglltitrlrb M,,'irbildti\v dú sawnlu"g Th. Grd; E. Co.hc
dc h Fcrd,I.i Pol,.dtJ Ro,,d"ùÉg/i,ttt dr Lorrtet G. Ebetl Antike Po tdits: Die Hdl.,tistktl4,
Bildl1iv r"\ ic$ Fajjí"tt c. c. !il9ù, Cnso-Esvîiat Cafrts, M.sk: nd Pr rdx\i îh. Gr^î,
Kar.lag zr Th. CtdJ\Caletu. ikù PonùB dr5 Hellenistíttl'et ztiti W, M. F. Pctrie, Ro,,,
Pottt.its.r'l Meùrhis,Ni The Hdwatu PotlÒliò: PdilriúEs afthe Rotr Aget L. súelko!, F.iun$ki
Paîr.îi H. Z^\ósccr, PorrÀk art 'lú WiiaúMtuL

x ci Fl. Kiiln\ sradid if co,rffdrto,, v G9óo), pp.7r-8r; E. Cochc de la Iùté, I- Porrdtr
Kaù)4no-LrypÙeù: d, Lirrre, p. 23.

r Ct G. r,-. Stoút, Tchnndt Sîr.1i6, 1 1t932), pp. 32 e3; E. Dow, T(hni.al sîudies, ! (r%6),

!p.3 r7i A. P. Lruric, Tuhtudl Strdies, \r (tq7), pp. 17-13; c. L. llurdick, Tahlkal sîudie\,

a W. M. F. Petrie, gdrdf,, Aidhú"|dntl ArtittÒe, pp.1A r9iMd,,{G9rt, pp. 145-7i Ronún
Pa diIs dnd Mdrlhi,ú. pp. e 11.

6E. CÒ.hc dc h !crté,IÀ Púttdit' Rortdno-ÉI]ptiens d" Lorurc, pp. ri-r2i B"ll. 3Ò.-.lt.
d'Égp,o/qtc, an(JuE r9f), p!. ó9-78: C. C. Edsar, Gae.ÈÈJptid, Cofrkt, Mdtk\ and Po'lruits,
pp. xii-xiii; A. ?- Lrurie, Tuhni.al Sîúdits,w (r!]7),pp.17 13i A. M. Lythgoe, M.M.A. Bull.'
v (r9ro), p!. ó7 72; G. L. Stott, Tahbi.dl S/dl.J, r Ge32), pp. 32-93: -A. srelkov, Fdjj,dtli
Ponrct, pp. 77321 M. H, SwjllCiler, Ah.ieú Paìntih!, pp. 32o-4i H. Zalascer, Portriitt dB dah
Wibtef\dnd, pp. r9-2t.

'C. C. Edga!, CreÉ f&J, No.2634?, p. 8r.

3J. E. Quibcll and F. \Í/. GEù, Hienkonpaln.\ p. 2i.
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and dris vas also urcd s À paìnting ground ar larer periods, pùticularly in rhc Eigh-
tcenth Dlnasty Àr EÌ Amnà, where, both ir the palaces of thc kinq and also in
pnarc hou,es. rhe mos bcrut i f , l  pr incing w+ don. dir . . , i )  o" ,h".h;  pt"" .  * , 'h
which thc wa1ls of the sun-drìed bricks were faccd. The usual lgyptiaa plaster for
paìnr irg rrpm, howercr.  sas cirhcr gwpÍn, or wl, i î ing. rhe formcr bcing eìploicd
lrrgely Ior murÀl p.r int ing.ud tJreìarre, bcng rmd chicf ly.rr  acovcr ing for $oodcn
objec*, mch r cofiìns, boxcs rnd stclae, which subsequently rvere to bc painted.

Cypsum pìr** hjs alerd, bc"n rors;dered:,  r  conparar ively co*r qul i ty ws
used fòr covering up lì.u1$ and ftcguladries in the stone rvall that r-as to bc sculp-
rrcd or p.r l r t .d or borh and on r l i ,  uas Lid a 6ner qualrry ofsin, ' r r  pl-stclrr  o-dir
ro obrain r  <,rrooù s,r f ice. rhis lat tcr ofrcn being co.t .d urJ, whitewxh ro 611 rrp ,hc
l ore' bcfore p.inrms.

whiting plaster also has been bricfly mcntioned,' but nay furdrer be considcrcd.
This pLlster, which is à mixture of whiting and g1ue, is gercrally calÌed'geso' by
Egyptologists, but the tc.m ìs ambig"o* ;d is u;ed sonr-*i''* É". gypsuí pLs.'.
or for $,"sun and gluc plaster. In ncdieval ltaty ard Spain, gypsun mixed with
glue watù (sDe) I'a employcd by artists to producc a ground for painting upon,
which was termed gasso, m Italianized form of dre Latin word glpsrn, which is
derived from the Greek T!,foq. Tlìe term gesso ìn kÀliarl, however, may mcen a1ly
kind ofgypmn or gypsum plÀsrcr. According to CeDnino Cennùi (fifteenrh century),
gesso was of two kinds, grsso 3rosso, which was unshkcd gypsum, a.r'd gcsa souilz,
rvhìch wrs shlcd gypsun, both being used with glue. Thcophilus, writing about úe
cÌeventh or twclfth century,a refers ro thc use ofboth slaked Innc ard slue and whit,
rng ,nd gluc lor corrng skin" as I  g,o,md for pr inr i I tg upor J, ,d Cl l rc l ,  srrrc,  6 rhd'The ordinary ground for halian and Spannh tempera-printings consisted either of
whitoing and sizc or ofburnt gypsum. .. mixcd with size.'Thi usc of rwo diferenr
nntcìals for the samc purpose and ùe applierion ofthe sarae namc to both is very
confib,ng. tve,, 7 he N,ú Fnqlil' D io"afi, g,v"' r\e meruing of th. Crci word
1lq,oq as 'cbalk, gypsum' as though these rvcrc syronyrnous, whereas rL.y are trvo
entircly direrent materials, aDd Church writes,6'ccso, made ofplaster of parh and
size, or ofwhitening ,r sizc - . .' laurie 7 rne[tions instances ofpainting or gcsso,
and an ortstúding examplc is the casket found in thc tonb ofTutanklamùr, which
is à very ordjDary wooden box coated on the ortside with whitìnq plaster, on the
,ulace of which. e\qul i rely p-! , 'co in cofour<. ar minir î , , re br; le and huntrnq

Stone was oftcn painted or colour-washcd, not only the stone walls oftombs md
remples, but aÌso stone statues, statucttcs, sarcophagi and other objects, especially,
drough not exclusivcly, those oflirrestolc and sandstone, other stoncs, howcvcr, in-

x L. P.IAtric, Maknds oî îl1e Par'rú's CrdJt, pp_ rss-ez.
I A. P. Lartc, Mahidb oJ îh. Pantut's CtuJi, pp. 1tj, r 5s4o_
5 A. H. Church, Cndmúrl, o/ P|hn! d'1d pínttìÍs, fefs, pp. 2>23 .
3 A. H. Church, Cta,nrrl d/ PdinB dhd Paíntifig, p.32-
7 A. P. Ltrric. Mdtùiab ol tl'e Paiitú's CtdJt, pp. 2ó,28.
s H - Caúe\ Tr t-dhkh-Arn, t, pp- rró, rr r, Pls, xs, ! Lú,
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cluding grmitc, alabaster, quatzirc md schist t also sonetimes being pahted. Before
painting drc sccnes on the walls oftombs and temples a thia coar ofwhitewash was
ofrcn. rhough nor Jwavs. rppl icd ro rh" .rone. i  r l rus $,rh respecr ro rhc p- nr ing of
the walls ofthe tcmple ofMedniet Hrbu, Nelson says, 'As the s:ndstone wa too roush
ro uke pairt .arr ia, rori y. a thb wesh $a rpplicd ro rhc "onc before thc col"ur wrs
laid on. 'a

Thc use of papyrus for paintiDg upon is so well ktroml tLar no descriprìon is

Cùvas as a pú1ting g!ou<ì has beell referred to aÌready in comexion with thc
portraits of Roman date foùDd 6y ?etrie in rhc FàyuÍr,a somc fcw ofwhich are on
rhis mtcrial. Other exauplcs ofpaìnted canvas arc the so-called 'paìnted handker-
chief'fron Deir el Mcdilch,' a number of smalt painted cloths of Xiehteenth
Dwary drrc rhar were fo.rr . l  - r  Deir  el  BÀhd, ú -J ' t ' .  p";"a t-" '  , t io,a. , .
wcll kroÍn fronl the Greek ord Roman pedods. Thc càrliesr known instanc€ of
painting oD linen, which dates from thc pred)'nastic period, rs thrt fourd ar Gebeleia
and now in the Turin MuseuD.?

Wood umÌly was covered rvith plster befbre being uscd as a painting,gromd,
thougir dns wc not ahvrys so, rhc painr sometimes being pur directly or thc wood,
especially in thc c*c of turniture and boxcs, which often wcre paìnted in onc colour
only, usually red, whitc or brownish-yc1low. ?ainting vs also cxecuted on woodcn
pneis,3 and there is cvidcnce for easel panrti:rg from .he Old Kingdon.,

Since the greatcr mrnrbcr of the ancienr lgyptiÀn p:nrtilgs re on the walls of
tonbs ud teraples and siDcc ftesco paintiig is a common forn ofmural decoration
(as, for cxample, the palacc paintings at Knossos nr Crce and those at Tiryns on the
,nainlda oDDo,ire rhe p Ln,,ng, r  HerculJne,,rn ùd Poarpei i  !cspccr ivcly rd nÉny
of thc mcdicval wall painrings in kdy) the Egyprial rnural printnrgs are often called
frescocs, which are paintings cxccuted on a drmp urfacc made c.ùsric vitlì lime and
witholt any other nediùm thù water. which the Eeypriar painrings ncver are.lo
With rcspcct to the painted pavemenc found by Petric at 11 Amam4 the discoverer
statesr tlut 1he colours werc laid on while the plstcr was wet and even while it
cor:ld still bc movcd by the brr:sh', which suggests a true lrcsco md which hrs bccn
ìntcrpreted in that scnse,l, br:r fonumtcly I have been ablc to analyse a specùen of
this pìstcr knrdly npplìed by clanvillc, which Froved to bc gypsum contaiuilg a
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t G. A. Rcisnù, M',.ùtrq p. r27.

: H. H. Nclson and Othcrs, M.dnú Hdht, t, p.7-

I C.iro Mù*um, No.J. 54381.
0 E. Naville, Xl/r Dtn. TúrlJlt d D.n tl Bdhan,ú, pp. rJ. ró, Pls. xxx, xxE.
r G. Garr$i, Ri,k, d.il' &tt to naziohdb d ùch.atosid e stotid tell ùk, ,1.s_ N lt95 5), pp. s 11,

H, W. Miiller, Alr-ngtlriJ.lrc Malerei, p. ró, Fì9. 2.
3  W.  M.  L  Per ic .  D  J .dJ lc l ,  pp .  :o .  ao .  P l .  \ x \  L
, W. P. Dudl, M.ro,rtd, r, Pls. q wi T(hnnal Studi.t. lE (r919-4o), pp. r7J 9ri T. c. H.

Jx',es, ,V6rdú4 otKlorild, Pl. x.
to Ct. N- M- Drvic\ úd A. H . G^ttlúe\ A"ti.tt Egvîio" Pat,r'llJJ, nr. p. xxxi.
rr'W. M. F. Pctrie, T.l1 .l A,tamd, p- 12.
D S. lì. K. Glatrville,J.l].,4., xN (te28), pp. 189-9ó (rcvicw).
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large proponion ofcalcium carbonate (a very conmon inpùrity in Egpti.ur gypsum)
and paticles of unbunt fud. Profesor Laurie infomred me that he for:nd by practical
experience that glasum plaster, ifpaiated upon before it was thoroughly dry, would
show brush rnark. 3. sìmilaÌ pàinted pavemenc from Harvata, also of the Arnama
period, was examhcd by von Bissing and Reach, who concludcd that it was not a

ODe intclcsting fact tLat may be motioned in coDnexion with painting is thàt i11
somc instmccs pìgmcnts havc corrodcd thc gromd on which they were painted, thus
Mr. rud Mrs. Davies state thÀc some of thc colours 'cat away' the plasrcr, leavilg
depresions,, and Mace and Wnrlock dcscrìbc a pairtcd cmopic box wltere the pig-
mcnt, probably blue, hrd corroded thc rvood in such a mmrcr that whàr were
origndÌy pihted inscriptions ue norv nerely a serics of holcs in the wood. looking
alnost as though they had beel bulied.3 This is anributcd to the chemical corn-
position ofthe pigment; but it secms rnuch norc likcÌy that ir all such cases the fàult
lies not with the pignart but with the vehicle which wa either Àcid wlrcn used, or
becane acid subs€quently, orvnrg to cher cal decourposition havilg rakcn place.

The ancieùt lgyptiall v.flrish is of two kiùds, one originally colourles or practic-
alÌy colourles, though now brown, ycllow or rcd md the other originally black anrl
still bhck. both ofwhich uav now bc dcscribed.

The colourles vamish was enployed for covcrnrg rnural paintings, wooden
cofiìns,.wooden canopic boxes, woodcn stclac, o.c6ìona11y pàintcd pottery, and

TLe use of varnish in certain tombs ìn the Theban nccrooolis is mentioned bv
Ma.kày.a Drv'es..  -nd Davjc '  rnd GJrdincr.d MrcL"y g'u 'ng, l ,"  of , .n l rc E,gh-
teenth Dlnasty tonbs in which it has been used.In addition to its cmployneDt in the
usud nmer as a coating over the púntings, Mackay suggcsts dut ir sonc instances
the pigment md varnish may have becn mixed and applicd togcthcr. Somctimcs thc
vÀrnnh covcrs the whole surface of a wall, as for exanple in the tomb of Kcnamun,?
bùt Dorc usua[y only .crtain colours, generally red and yellow, are varuishcd. This
selcctivc trcatmcnt also rnay be seen in dre tenplc of H.tshepsut at Deir eI BÀlìdi.

As exanplcs of tlc use of vÀrnish other than for mural pairtings may bc mcu-
tioned (a) the woodcu box widr the painte<l miniature hunting and battlc scclcs fron
the toDrb of TutarkharnD, whiclì is covercd with a thin r:niform coat of vamùh,
originalÌy colourles, but Dow ydlow;3 (ù) vrìous painted dumny u'oodet vases of
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I Coúhlnicared ve.baly. See also N. M. Drvìes xnd A. H. Ga.dllhcr, Aú.iat Egfprian PantL

!,\. C. Màcc rnd H. E. Wiúlock, Sd.irÍri, p. 12, Pl. vm; and verbrl sttenerr by Mr. Macc.
'!!,. Mackat, Anti'tt Etypt, i92o. pp. 36 3,1.
! N. dc G, Davie5, NeÉts/'otdp, r, pp. r2, 59,63; Pty.t"rè, t, p. rr.
' N. de G. Davi$ dd A. H- cardnÉr, Il /. pp. i, 7, 22.
t N. de c. Davies, N.l/Í, p, sj, t. 4., Ke/-Att,t, r, p- óo.
I This box has now lccn Ecatcd wjdr mcltcd paúnin rrax in order to pfeservc ir.
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thc Eightecnth DynÀsty, irrcluding two from drc romb ofYuya and Tuyu 1 and two

painted red portcry vses of the same dlmasty;! (c) especially the higl y decorated

vooden coftìrx ald canopìc boxes ofthc Twdltieth Dynasty to abour thc Twctlty-

sixth Dynasty, which arc usr.ra1ly varnishcd, the vmnish often having been badly

applied md put on thickly in somc placcs ard thialy in othcn; (/) r cylindrìcal
'kohlbox' fourd nr the Roman-Nubim ccmctery at Karanog, which x coated 

'with 
a

kind ofgurnny vamish,light brorvl in colour, rvhich gavc it a retl lustrous appear-

ance'3 (apparcndy the coating was rot tcsted, but 
'gummy vamish' is a cottradiction

interms erd it scenis probrble thrt it rvas a resin varnìsL); (r) a snall oval painted box

of Ronun datc from the Fayum dcscribed by Wrin*right,a who states that 
'Tlrc

whole has 6ccu given a cort of vanish, which has now turued black with age.' This

is in the Cairo Museum and thc coating was exarnincd by rne and was found to be

solublc in rlcohol and to exhibù all the chrracteristics ofa resin varnish. A sìmilar

box ofabout thc same datc found by Petric at Hàwara is stated by him to bc 
'coatcd

with glùc'.'As the coadng was scaìing ofPcttìc trcatcdit vith Piràfiìn wax ir ordcr
to prcscrvc it, r,hich unfortùnately prevcnts ely sinipÌe chemicrl cxarnnntion.

No ccrtain use ofa trÀÌsparcnt varnish cm bc traced befòre the latc lighteenth

Dymsq. and only two imtances of its usc aftcr thc Twenty-sixth DylDsty, drd rt

appcars to hrvc been alnost unknown ir both Ptolerraic and Ronm timcs Darcssy,

witing of certain penrtcd wooden collìns, statcs 0 that the custom ofvamishhg them

bcgmù the Twenticth Dynasty ald that it ùminished ard wr losr a short tine after

thc Twcrty-second Dylasty.
There cannor bc any doubt that this vanish, rvhich is sometines brown, thougìr

gelerJly yeÌlorv rvhere the coatìng is thin and ormgc-red vhere the coathg is

thick, was orìgì,rally coloutles, or practically so, sincc tlìcrc ùc a numbe' ofinstances

rvhere a whitc paintcd surfàcc, which is pardy varnished and pattly uavarnishcd, is

nor- yello*' or red itlr thc forrncr casc, but remahs white in the latter case, ard thc

cdgcs ofthc r-amished poltioùs are so very irrcgular and unsighdy that this camot

h:rve bccn thc original appcararce and it car only be explaincd on dre asumption

that whcl the varnish was applicd it was colourlcss and aansparent md therefore it

did not shorv, or, as apdy expresed by Davics,? 
'The 

original transprency of the

varnish is provcd by thc crrclcsness with rvlnch it was applicd.'
laurie itates s that'The rcddish colour is vcry likely due to thc nrtroduction ofa

red likc dragonì-b1ood', but there is no cvidencc whatcver tlut thc re<l is original

u.1 a uracticaÌ ccrraintv that it is advcntitious.
Ody very ferv analyrs ofthis varnish can bc traced, namcly, one t'y hurie," who

rJ. E Qubeu, Xdd drd î/,rn,, p!.4J-4ó, Nos. JrÒ?5 aùd trosl.
, Criro Museum, Nos.J. 72Jr7 72rr8,
. C. L. Woollcy rnd D. Randall M,clvcr, L,rd,o3, In, r9ró, PP- ?1r2
t c. A. Wrnìwright, ,4"'. Sd,., xxv G92t, p. e7.
r w'. M. L Petrie, .Ild"rdrd, Bidhn,' aú A^irú., P. r2,Pl. w \25)
0 c. Dxre$t, C.r.!.ilJ ddr.ddietres rofdlet,P ni
7 N. de G. Davies, NdÈrr, !. t7, /. 4.
! A . P  I , u l r . M d q ' l ' , d / r i J ,  r a n ú a .  C t o r ' .  p  I
'À. P. Lrùic, M.k'ialr o/,r. Pdii'li! Ctdfi, pp.21-31i Greek and P'ahnn M.tltads.l Pdiíîí48.
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states that his specimen (Nincteenth Dynasty) wrs soluble in alcohol aud that it did
not agree ìn its propertìes with pnre resìn, Dlasric or sandarac, though it wr nost
like pine resir, which night have becorne altercd through tìme; one (uDdated) by
Crow,r which war sotuble iì alcohol, and ether, but insoluble in turpentire ud
petrolcum ,pir i r .  "nd r  numbcr by mc {six ÉighLccnrh Dynr.ry:  one Tuenq-tu,t
Dl,nasty; one ofthe period Twetrtictlì Dlnasry ro Twcnty+ixth Dyn:sty and sevcral
undated), wlnch were all very sinnler in characr€r ind solublc ir atcohol (both ethylic
and anytic); slightly solubÌe in rcetonc and chloroforn; insoluble o. slishdy soluble
in ether and insolublc in turpentine, pctroleum spirìt and benzol. The ash in all cases
was alkalhe to phcnolphthalein. Thc vanish is m:rnifesriy somc knrd ofresin, but too
litde work has bccn done on rhe mbject for any definite statemot to be raade rcspect-
ing the nature of the resin, though as stated elsewhcrc,g the solubility and non-
solubility in the vdious solvents, espccially the insolubìlity in turpenrine (in which
most resins are solublc) arc suggcstive ofdrcllac, which is a procluct ofthe lac insect,
parasitic on certair tr.cs that grow nr Ccylou ard farther India. ThÀr ir is shcllac, how-
ever, seems nnprobablc, partly b€cause n is rnorc aromatic thar shclLc, but chiefly
on account of the colour, natural shellac being dark. wherec the Egyptian vamish
was originally practically colourles and evel now h never so dark x the shellac ob-
tainable anciently, the nodern rnethods of bÌcachùg shellac benrg then unlorown. It
should not be forgotten, howcvcr, that the solubiliry of a naterìal often decrexes
with agc and exposure, for exmple that of colophony in perroleum spirir 3 and,
thcrcforc, hsolubllity in a particular solvent may bc not an orìgiml, but an acquired

The blaclc vanish was used on wood, posibly sometimes to snnulate ebony or
sometimes becar:se r black colour was requircd for certanr funcrary objecrs. Ìt n
fomd, for exarnple, on thc wooden sarcophagi, the wooden catopic boxes and rhe
food boxes ofYuya rncl Tuyu, on a Dunlber ofobjects from the tomb of Tuta*h-
Àmu (two large wooden stÀtucs, numerous shirc-shaped boxes, the bases of thlee
large couches, steering prddlcs for boats, certain humm and animal frgurcs and orher
oblars), on a number of broken objccts from the tornb ofHoremheb (large statues,
human ud aninal fgures and parts ofcoucheg rncl on ccrtaìn late (probrbly ?ersian
or Ptolcnaic) cofurs ofcats and posi6ly of other aninuls. The vamish on one cals
(.nd ot shapcd) cofiìn in rhe CaLo Mùseum rhar hu bccn examined by mc is verv
glosy and sn lar in composition to thc Llack vamish from rhe Eighteenth Dynasry.

So far as cu bc esccrtained this black varnish was not emploved beforc the latc
frghrecnthDynr,ry. ,nyola.k.oat ingonuoodenf-nerJr)oLj;c;ofe.ìr l icrd-,c. for
example, that ol tbrcc sarcophagi from Qurna in the Cairo Museum dated to the
Thjrteenth or FouÌtccnth Dynasty (which has not been analyscd, but which is rnat
and not glosy) is probably black paint rnd rct varnish, and a black vamishJike
coating on some coppe! fmerary vases of Middle Kingdon darc exanined l,y ne

rJ. K. Crow,,r,n. Sdru., ry (rso3), pp.242-3.
, A. Lúcs,,4,r. Seru., E (r9o8), p. ?.
I K. Djctqich, lralyrn o/R6'nr (r92o), !p. rór, róó.
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provcd to be a titrogenous adhesive, probably either g|:e or albumin (rvliite ofcgg)
coloucd with carbon. As already rnentioled, this black vanish rvas in use as Ìate as
about ?tolcmaic tines.

Though often ca11cd binrrncr or pitch, this vamish is neither, nor does it contain
bitnnen or pitch, but ìt consists of a comparrtivdy lomlclting-point rcsin, lrgely
soluble ur alcoliol (frorn Jr.6 to 9o.J pcr ccDt ir the specnlens tested) ard acctorc;
nisolublc or practically insoluble nr tupcntìle, petroleum spirìt, crrbot dlulphide,
cthcr ard bcnzol; solublc in pyridnrc ard sapoti6ablc rvith caustic so<ta. The spcci-
nens tested al1 gavc ofl'amnoniacal vrpours when hcrted with quick limc, which
iìdicates nitrogcnous organic natter, bur this m:y have been glue used as a sizing
niaterial on the wood hcforc varnshnrg.

Snrce the varnùhcd ob3ccts rvere orignrally:rnd intention::11y black. the varnish
cornot have blackencd with agc, as reshs sometimes do, bnt musr have been a natur-
a1ly bhck rcsnr. A fcrv mch rcsins arc Lnown, thLrs drere is a black darnmr res;r frorn
Camtnm stticnn, wlnich, grows ìn rvestern and southcn lndià ànd wlicL would be a
suitrble matcrìrl for making black varnish. Natural black vamishcs that rcquìrc no
preparation arc also known, such as dre resirr from RhB wlnifera A+ù ùad. cI1À!);
rhc r.siù lrcù MeldnorL€d ,ritdh (Cochin-ChinÀ aud Canbodia); tlc rcsin from a
spccícs of Mclanothea (China) and the rcsnr from Mckmtlna krcifera (I�udo-chnr),
all of which are grcyish-rvhite viscous liquids rvhcr frcsh rud or exposure nr thnr
frlns thcy tlry to a hard black lustrous surfacc ard are used rs hcquen, rnd it secms
probablc that something ofthe khd may luve been employed nr rgypt.

Before ieavilg thc ubject of varrish it becornes ncccsary to say sormthing about
úe manncr in wlich it was applied. The brsc of thc old Egyptian vurishcs, a of
nodcru vunishs (exrepting the vcry rcccnt ccllulosc varnishes), is rcsin, but bcfore
rcsnr car bc applicd as a thin coating it omt bc ìn a more or ÌesÌiquid condition rud
thc prcscnt-day varnishcs consist ofa particular kind ofresù <Ìisolved ir a 'drying'

oi1 (gornlly hxcd oil), tupentinc or rlcohol. Had a dryhg oil bccn cmploycd
ancicntly there wor:ld be abundmt cvìdcuce, but there is no such evidence. and neither
rurpcDtine ùor alcohol rvas knom until a very late date; moreover the ancient
vanish is insoluble in turpentinc. Pctric srggcsts t that strong winc may havc bcen
uscrl as a solvent, bct I luve tricd to rnake a vamish from old rgyptian resins and also
from nodern vamjsh rcsins (mstic, sandarac and shelhc) using sherry, the strongest
white rvnre obtrinablc.' hut without succes. and thc àncicDi varnnL was fouDd to bc
nroluble nr sherry. The altcnÀtives, therefore. seeù to bc, eìúcr À îcsin thrr did not
rcquirc .n cxrarìcous solvclt, or a resnr soiuble in a solvcnt uch as thc lgyptius
might have poscscd. Thc forDler mcans a nàturally occurring rcsnr aLmdy liquid.
SLrch res;ns, wlich arc tcrmed oleo-reshs. ue plcntiful (pinc rnd larch rcsns arc of
this clas), the solvcnt bcing a volatile oì1 (oì1 of n:rpcntniQ that graduaÌÌy evaporatcs

}TTINTING MÀTEÀTAÌ,S: WRITINC MÀTIRIALS

1W, M. F. Pctle, Md.tu,i, !. 29.
2 Shdry beins Nhat is tcrmcd , 'fótiftd' sine (i-e. oùe to which alcohol in addition to that

nrumlly prcscùt hrs bccn trddcd) n ìhe stunsst i! alcohol ofúy winc, crccpt pórt (wlich w:s
roo lighly colÒú.cd for rhc experimcntr), and r1ùos cùtài,1y stronser drn any of dE old
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on exposure. Thc only solvent that can be suggated that the ancient Egyptians might
heve used is a solution ofnatron ir water and the only rcsin soluble in alkrlire water
solutions that is hown to mc is shellac, from which an excdlent vamish mry be rnade
bv dissolvine ic in a solution ofbora-r or ammonia in water, both ofwhich materials'
Lówever, wir. probably ùnlnown in arìcient IsyPt, though natron wrs wcll krown
and its possible use will be discused later'

The olceresins, though rominatly liquid, are at best ofa thick syrupy consistcnry,
*hictr. houever. may bc rcduced by w:rmirg. A nrtural olco-rcrin rpplicd wanrr'
Lhereforc. seem. a po*ible expbrrion. ud hurie acceprs chx as being lil<c11 ord
states that 'As such volatile rnediums as alcohol, turpentine and peroleuo sPirit werc
almost certainly ulnovn in ancient lgyPt, we are driven to conclude that this
varnùh wrs a naturrl serai-liquid rcsin as obtained from drc tree . . probrbly hid
on aftcr warming.' 1 Accordi:rg to Davies a scene in an Eighteenth Dyn2sty tonb at
Thcbes representirg cofn-making shows 'resinous varnish being heatcd eld stined
in a great pan set on a fire'.'� Anothei suggestion that has been made is thrt the resin
wa..ppl ied i ru fmely powd"rcd condir ion and us ùcu l iguef ied ad sprerd by
,"*"' àfheat.' t .t Lru' Joes not appear fea'iblc, and, il Lhe ca'c ofa vcnrc"l 'urface.
likc a tomb wall, the resin would 

-hrve 
had to bc mrde rc adhere fìrst before it could

luve been sprcad. raurie explairx, too, that '4. solid rcsin, iffused by heat, camot be
sp-"d on i *.face property and at once arcks on cooling',1 and for this reason
ùackav thi*s a that thc vamish on some tonb walls musr have been applicd aftcr
bcing li<luefcd by heat, because certain of thc vimished slrfaccs ú cracked, though
he suggcsts the use ofa solvent in othcr instances.

Ihavc rnadealarge rnber ofexpcrinents with a tpical oieo-resin as obtained fron
the tree, lamdy Vcnice turpentine 6 (ltrch turyentine; the oleo-lesinous extrd.tiotr
of Larìx E1Íoped or Laiîî deeiha), whkh * zo" C. (68" F.) was a vìscous liquid' lii<e
thick syrup. Even ín this condition it wrs found posible to apply it to wood (previ-
owly welLsized with glue sizc) by neans ofa stifbristle brush. The layer, however'
rhoush frirly thin. *as nor rt tu't of uriforn tl'i"lc,ers and w+ covcrd " iLh brush
nrL', bur on .rrd ing a vcry rhort time rhe brusL rnarl" dLappcu"rl cntirely and rhe
layer becamc uniform. Ac temPeratures of 30" C. (86" F.) and 35' C. (95' F.) the
material, though les viscous, was still syrupy, but at óo' C (r4o" F ) it became much
tl'inler a.d "o"ld be taken up readily on a bmsh and applicd to the wood, but thc
material coolcd so ,ruiclCv tlat. before it could be brushed on as a thin uniform coat-
ine, i r  bccamc syrupy ord n,uch in rhc 'amc st, te rs ar :o" C. (o8'F )  ard ' imi l l l l
"is covc'ca "ith biu't' -rts and. ercept lor the erse of6lJing the bru'h. t\erc w*
prrctically no rdvanrag. rn -rsing it at thc lugher tempcruture Oue gre.r disadv.ntrge
of tne p-ùc,rhr oh"*.,nr uied, ard ùcrefore prcsum,bly of rLJ oìeo-re'm. it the
very slo* drying. In tle expe.imdts rnade (the tenperrttre of dre roon behg

little te,
Expt

of soili,
which'

colltine
vamisb
srrcngr

bleac]n
inprol

satìslec

shellac
insolul

s!'ggcs
fomd

of tne
Th,

lcwir
pcriod

' c
1 L. P. LdÍne, Maretìab aJ tha Pakkt's CraJt, pp. 3caÌ.
! N. dc c. Dwies, NetÈl,ot.!, r pp. 45 46, Pl. rw.
'R. S. MoúeI, I/aftirr$ d"d then CóIrpoands, P.2.
\ E. Mackey, Anîiút F4llt, r92o, P 37.
5A spc.incn gurútecd pure was kindly sulPlied by Mcrs The British Drug Houses



,i
j

I
i

I

parNî tNc  MATTRT^ÌS:  wRtTtNc MATIRIAIS 3ó l

rborî . , ("  C, to. :o.C. l3o. r .  îo oò. F.)  dur ing r tre d:y ard lowe, a r .ehù rt .c
, \an,, , r-  

'ook Jbo,,r  r  \  c d,y,  i ,c.orc j ,  w$,nyrhirrs i  kc dry, and cvcn ùo l  wr. .
u r u c r r . \ \  d r l  ' c r " d , r , c d  . o  t o r  a b o  t  , " v e r r  r v c c l , .  r [ - n   

 

w J r . o _ p . r , ^ ] y d r , .
Experim.nrs also werc nrade with shctlac (both b.tton 1". ana g;1.r t',c Jf tl,c

bat qurlitics obnilable) an.la sotutìorr ofnatron, u,i,,g *.i.* p-pi"i"", .f,i"rr,;
ard vuìous strength ofnatron. TLc solurion thrt.p[--a ,"'gi;" ,tu U*, *,,1,r,
o l " r - . r l n e r p  r i - o , t  s , r e . : r r i . J . r - . , " " " . , . i . r , , - , , o , , r . , , J r . r . r , 6 / p . r . . F l
o r .  o d , , , r . 1 ù J u d "  J n J  r  p c r , e n L  o f , o d r  r r r r  , r r u l . r r l  a l o  . : o  p , ,  , " n r  o i . t , ,  " . ,
w]nch wcre boilcd together for at'our ten mnrrcs. Tlis, Fh e lìor, could bc brushcj
o,,  ro .M sool lprcvioL, l '  welr  , .2.d \v irh g' , ,1 , .2.1. t  r .  uurng ro th" rre,hc
tr  ,onlrg q,t l l1 ùr,olulrh (or 14gcl.  insol . t  t ")  on ,oot i rg.  thc à,, i ,g "" .  , , . ,
contnruous, but patchy:rnd fairly thicl. This coatìng soon becamc har<t,iut it did
not posscs thc glossy appearorcc of varnnh, ord bodr thc soludon and the aoolied
corting rverc ofa duk rcdctish-violct cotour, tot.lty uDlikc rhc coloúr ofthe;;icnr
varnish. h sceDrs qùitc probablc drat s r rcsult offunho cxperbcnrs rvith othcr
rrcrrgl ' :  of  r"rror.  urd ,rrc lLc. r  d p", . ,bìy "Jr d f t , . . ter. t  uryr uf  ,omr r .e rhc
, o l . r  , o r .  r l , r r l v r l  r r  c o " , , . g  n .  S l , '  o c  o b , , i n e d  t , , ,  r t , . . , p - n , c n r , . , , . e  d , : , . , _
r in, ! ,1.  . i r . .  d,y cor. i , ,b obt. : : rr-bh u ouid r  i t l  . ra,  c l r  rd i rc drt  ,  o uur ofr  t rc "h, l t "c
that Dàkes it impossible rhat this could har-c Ilccn tlic ucient varnùL. Anv artificiri
blcaching.ofdrc shelhc at tLc carì,v datc whcn the va ;sh wrs ùscd xppc;rs hisLly

l I c { r . i ' , r \ o f r l L r , . r , , r ' , r , , r . . , , f : 1 o , o t ( o r c . n , r t r t o  r - r i , c , \ c . r L L t v
s a r i , f i c r o r y  v r n ,  h l i k - . o - t u , g o r r t . g h r b r o u n , . t ,  )   o s  - t . , , , ; , . , , ; , , . b f - , , t , ;
r t . q ,  \ . n ' n h  i r r  t r c u r g . o ì r r t ì c , n , l u l , o l . . e e , i ( . \ , t , J , d . t r o r r s c r  r t , . s e o i c o
r€sius dc solublc in spirits ofturpeltitc, rvhcrcas thc ancient varuistr is nxoÌLùlc, rnd
shclhc rlso scems to bc excludcd, bccrusc, althoush rcadilv solublc in rlcohot .nd
i n , o l r L l e u ,  r . , . p o r r r r r c .  r n J . u  r c r  r b t L r g r  ' . , , , . " , , ,  * - l . h  r r r  r : c r  r e , p . n  t t c
colour is mrch too drrk. No oihc rc'sni; having thc characeristics of thc ancicot
\ , r , : . \ r h ù . n . l d b  d , , , o < d L ,  r r y . o t r c . r r  I n o , . , ,  , o î t c r , , . i . , , ,  F g ) p , r n \ c d , L c
uggested, though posibly somc Ìcsirl (r1or a coniferoùs orc) ù;ì thatelv l,c
fonnd that ìs sufiìcieitly liquid to bc .pplied wrh a stif bmsh :rnd that:s insolLrt:ie in
r r r r p . r r i n ^ .  A .  r )  - ,  h  r c , i ì  i ,  L h d y  - o  h r , c  b c c n ,  p l o d u c r  u f  $ . J r r .  A r "  r d  r o
h r c b : r r  r  c d r r e r c r o r v a r n i , h L . t o r  i r b c . - r r c k r . u s r , . r r F e v u t , r ' , c c r r l \ t . . ! r r r
o r n , c  ( . e o r r r ì , 5 \  i , ,  r c L ;  n . i s t ,  r , r o "  o , , , c  I  g h t  o , . , h c ; , " 1 I " , , .

Tlut such a usctu1 matcriJ as ;-"i h tìo.ld h; practically disappcare<l wtthout
lcavhg :rny subsritute, as tlìc lgyptiùr virnish dìd du;iìg tl,c i,rol";ic rnd Ro",in
pdiods,r is uùunbl, i possiblc cxplatatior benrg drat thc iourcc ofsupply oftlic ro;r
ws or oF, for cxampie by wds in Asia.

lWRrrrNG MÀrEìrrAr_sz
For the purposes of dcscriprioD thc :rncient Xgyprìau rvritilg natcriJs may be

I Onc itutince odly of rhe ltrtc urc ofvrmish h hrown; sce p. 352.
. , . � f c . 1 . ) : a n y  r d D , . , 4 t B a r , i 4 4 t i c r , t . t t a t , t t . . ì r  I i R . p r e  . h h { D . . t . d c r r x d t { o 7

' l le |  l r . i  r !  Acov  i . r ,  d . t td ! ,  . r t  ( | r , r . ! r i .  a .  \ , t . r t J t  )  ù . tÈ  ú , t  B i t . . ,o_
j r " , . , :  - : "  

l {  
, r 8 a J . _ p p .  o (  r j : H c l ! . 8 0 - . p p  j r - d u : \  \ r ó r , . t v .  A / ó e s y p r o , , , ,

Konyv  r "k  rd ,d r r4 r ) ,n r .  v  (L9r r ) ,  pp .  I  24
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divided into two main clarses, namely, thosc that rvcrc essential and those that were
àccessory. The primary matetials comprised rhc i <, the ground on which the id<
rvas pÌaced in the acc of writing and the implemurts fuens) used to transfer rhe id<
to dre ground destincd to receive it. The secondcy marerials includcd the grinders
used by the scribes to prepare the ìnk a:rd the receptales on, or in, which the inlc and
pcns were kept when rot in use. All these objccs may now be descibcd.

The inl rs nr rbc form ofsmrll calc, ofsolid marc,iéì. re'cnrblins, ex.cpr in
rh"oe. modern uatcr-  oìours. od was general ly of rwo t ind..  bì ,ck ;d ,"d. rhe
Latter being used for the rubrietion ofheadings, notes, etc.l Occasionally additional
colours occur on a palette, these, however, being cmployed by the artbt for illustrated
scenes and not by the scribe in writing. One sr:ch palctte, bearing the name of Meri-
taten, was fouad in the tomb of Tutankhamun' on whch there had bcen orisinalv
r ix colours. on y r .re.  ho$ewr. (btack. srecn, rcd. "hirc a d yelow). now r;nr i , , ' -

g, one (aìnost cedainly blue) bcing oissing. Anorher, cìtcd by Davies and cardnÈr,
hrd six oval p:ns containing red, dark yellow, lighr yc[ow, sreen, blue, aîd whik.s

In ùe craeco-Roman period, faience prlettcs wirh as maDy as nine or tcn cup-
. laped rcceptacles r  ere common.

Thc cakes ofcoloun probably were nude by mixing 6lely ground pigraent with
gun ard water ard drying, and they were used in thc same maaner as noden water-
coloun, mnely, by dipping the pen in water and ftbbir4 ir on rhe ink.

Garsrang reports carbon and red ochre respectively for the bhck and red cotours on
a paleae oflr4iddle Kingdom datc.a

Lrurie found the color:rs oD an Egnrian paletre dadng from about 4oo ì.c. ro
consist rcspccrively of charcoal, rcd ochre, gypsun, blLre frit and yellow oxide of

Hryes fourd 'sections of thick rced containing carbon used in thc nanufactue of
ink'ofEighteent\ Dprasty date rr Thebcs.d

Banhoux examiled the pigments from certaìn Egyprian paletks, which unfor-
fortunately were undated,T though judging fron the results, some were of a vcry
late period. Thc white was calcium cubonate nr some irutances md maenestun
carbonate ir orhers ; somc of the red was rcd oc.hre aad sonc red lead (minium) ; the
brown was iirnonnc (one forrn of oxide of iron) ; the yellow was ycltow ochre con-
tÀining in some ìrNtanas crlcium sulphate; dre green is rcported as powdered gtds
and the blue was a frit. As the ùsc of miniun in Egypr is very untikelt bcfole R;ù1
r i rre. .  thi '  specimcn us probrbly of very hre daLe. Tl-e cr l  ium .uJphrrc found u r th

lTheùse md techniqft ofrúb.icarioD have bee stúdied by G. posder,let., uxvtr(r9Jr),

'H. C^.t r, Trt-dnkh-Antet, n, Pl. bú (A).
t N- M. Dadcs úd A, H, G{dúe\ Anriat Eeyttítu Paintirys, p. xx\\.
'1. GNnús, Buriat Caao$, p. j7.
. L. P. L^tre, Arhaeolosia, Lxrv G9rt, pp. 3 r 8-r9.
t W, C. Hayes, M.14.,4. Aril.,F4fpîia" lirped. 19J4-1935,p,34.
7J. Barhoq, Lcs faîds, lomnad€s ei .oìneus dús I'at\tignjté,, CanSà! inkndr. de séos.,

Le canc, Altit, t9,5.r! (1926), pp. 257 3.
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' |

the yellow ochre was probably a ruturally occurrnrg inpurity ùd thc grcen dcscribed
as glas was probably the well-known rrtificial greeD frit. The black wÀs carbon.

I have examined nine specinens of pigments úom paleres, ore white, of Old
Kingdom date, which provcd to be calciurn carbomtc and eiglrt of drc lighteenth
Dynasty; one rvhite, which was calcium sulphrte;one bright 1cÌlow, which was
orpiment (sulphide of arsenic); three red, rll of which were red ocluc; and three
black. rvhich were carbon.

of the ìnk on documents, only one published analysis can be trrced, which is by
wicarr, given in his account of the Raiaer papyri from the Fay'um,r which date
frorn thc nindr to the thìrteenth century a.o. Wiesner states that the prpyri arc written
with two dfcrent kinds ofink, one a carbon ink and thc other an iron ink. Schnbrrt
also mcntions two knrds of tuI< on pap1tus," one black and one brown, the latter
daùg &oD úe fourtlì century -a..o., but the nature of this ink, the brown colour of
which suggcsts m ìror ink, apparcndy was not detcrmìncd.

Specnreus ofbla& inl on Coptic ostraca wcrc found by Crum to consist esentially

Various specinrns of bÌrck ink on documcn* havc been exarincd by mc.a These
included a number on ostraca (undrted), a runber on prpyri, ialsins in der€ &om
Ronan times to the nioth century 4.o., alÌ ofwhich were carbon, and a number on
parchment documen* dating from the sevcnth to the twclfth ce.ntury ,r.o., in all of
which cases the ink was aa iron compound.

The carbon used for maling ink was soot i,1 rnost cases, probably generally
scraped fron cooLhg vesels, though occasionally specially prepated, the charcorl
foùd by Lauric bcing cxccptioDal. Onc mcthod ofnakhg c:rbon for ink to be used
for wrìting rc1ìgio$ books, which was kindly sLrpplied to me by a priesr ofrhe Coptic
Church, is as follows : ?ut a quantity ofiùcense on the groud and round it place rhrce
stoncs or bricks, and, rcsting on thcsc, an carthcnwarc drh boaon upwards, covered
with a clamp cloth; iguite rhe ìIcusc. Thc carbon foDrcd is dcposncd on dre dish,
from which it is rcmovcd rud nadc ilto n* by rnixilg with gurn arabic and rvater.
An old Arabic book nr thc Royal Libruy ar Cano (ùfortùDtcly aùon),nous and
undated) contains a receipe for mrkhg what is called Persian i*. The ncthod is to
take ilate stones, put thern ir an earthenwae vessel stoppcrcd wìth clay and put the
vcsel over a 6re until the next day, thcn rcmovc the vescl, rllow it to cool, grind aud
sift the contents and make into iriÌ with surrr arlbic and water. An i* mch as this
last, however, would be ofpoor quainy and rvor:ld contain vcry littlc frcc carbon.

Carbon is the oldest ink mrterial known and in Xgypt is r:se for writing car be
dated back to a pcrìod before the begnrning ofthe First D).nasty, that is before about
34oo 8.c., Pctrie havìng fomd 'dozens ofpotteryjan with ink inscriptioni ofa date
'probably haFway back in thc dynasty before Mena'.' From thc Firsr Dynasty there

rJ. wiesner, MiÍlleii,/se,,us det sdt,nlMs

1 w- schubàf, -E frln,,{ ir die Pd?fn6krde,
3 W- E. Crum, Co?,n Ofr,.,, !. x, r.
aA. Lúcas,,1,dryrd xrur Ge22), pp. e-r4.
6W. M.l. Pet.ic,,lùtdóJ, r, p. 3.

der Pd tus Etzhúzat Rainú, 1887, !p. ii iii,
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are also exaniples ofblack ink wrirìng, sone on pieccs of brokcn stonc bowls;1 one
on ltj1r-sealillg t and two oD wooden tablets..It is true that in nonc of these instances
has thc inlr been analysed, but that ù should be anythnrg other tlan carbon is most
unlikely.

Thc nurcrials on wlnclì the ancienr Egyprian wdring rvas executed were very
varicd, and, taking thcm ir alphabctical order, inclL,dcd bonc (the shoulder bhde or
a can1€l with a Coptic inscripiion ir ink is in rhe Cairo Muscuu) ; clay (several tablets
ofdried chy ofEleventh Dylasty date, some with iDcised ioscliprions and somc wirh
ink nrscriptions arc in tlc CÀiro Museum and, as thc El Anuna lcttcn show, baked
chy tablets were usecl fot oÈcial corrcspondence between Egypt urd western Asia
in the Eighteenth Dynsty, thc writirg on these latter bcing iI inciscd cunciform
cLaracters ìn the Babyloniar Ìmguagc); ivory; lcarher (somc Egyptiùr lrrduscrip$
on learher are in the British Mlseùm 3 md one of Sixth Dl1usw datc unrollcd bv
Dr. Ib, . l ,er is i ,  r \e CJiro M,, .cu,, tJ lu,c, , i  " ,e,J (o-e,pec." ' ;  " f  b-"-  " ' ;
ore oflead. botl. bearing writhg il inciscd chractcrs and both of Roman age are in
drc Caìro Museum) ; papyrus ; parchnert md we11um (the forner b€irrs n.dc froDr
thc skhs ofsLeep and goats and the latter from thc more delicate skins ofcalvcs and
kids and rcither luving been employcd bcforc r vcry latc pcriod); poaery; reed (a
largc split rccd r'ìrh a Coptic inscriptiorì r'littcn in n* on the inside js in the C.iro
Murcun); itonc (chiefly smJl drt pieces oflnrestonc); wax (beeswax ir the form ofr
thu ruriform coatnrg, usually coloured black, spread on voodcn tablcs, the writing
ì:enig lrciscd nr thc wax by mcus ofa poìnted tupleueDt callcd a sd1$ wlìicL *'as
not used bclore Gracco Roùù tìnes) and wood (both plain md coatcd with a thin
coatiìg of plastcr).5 Thc nost nìportart writing material, howcvcr, was papylus,
rvhich has alrcady bccn deèlt Nith in connelion Nith Fibres,o but chcapcr substitutes
were usetÌ for ùniDportant ard cphcneral purposes, drc prnrcipaÌ of r'lich rcle
fragments ofbroken pottery md fragocnrs oflimcstone, to both ofwhich drc namc
ofostraca hrs bccn givcu.

Froo a very carly pcriorl until about the third century r.c., u nrtcrval of several
thousand years, the ancidlt lgyptiù writing iraplemcnt, rs provcd by nuucrous
spccimcns that havc bccn prcscrvcd, rvas a parricular kiìd of rush 3 (not rccd, as
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M. !. Pctrie, Ro/dl Td,rl'J, r, pp. rJ, 2r,

, w. M. F. Pctrie, Roral To,,ór, tr, !. 38iJ. E. Quibcll, Sdqtdrd, t9t2-1914, p- 6.
e S. rì. K. GlaúviUc,J.E,i., xú 11921), p.23218.M. Quút 11, wr (r9:tit), !!.52-i-
{ Cl R. Pictsclnon. 'Lcdù und Holz als Scheibnnr€ridien bci den Acgtptcú', Betlis.:,r

Keihttlb d6 sthtilL-, B,tlt- rktl BibliÒtltkeurnt, HclÌ 2 F 89t, pp. roj-rJ.
; ci R. PieschùraDn, 'Lcder und Holz rL Schrcibnatc.jaliol bci den Acsl'ltùD',adrróJc:,r

K.nnrtu d6 s.lúiJt-, B,eh'- r'td Bil'lialheksuayks, Hcfr a (r 3e7), pp. J r 82. For cxamlles ofsÌiting
boa.ds, ca irid., p!. i4 tó ; W, C, H.ycs, sr.?,c/, r, !. 294 i B. Vd dc Wrllc, Bn/l M!Jl6 /ol,a'ir
dd tt,l históite,Btux.lle\,l935, !p. roó rr.

7 af.J. aerni, Pqet dnd Baaks itt At ihtErrlt, p.12.
3 For cxrDllcs scc V. T:ickholn and M. D!rr. Flord o/E!y!t,\ pp. 472 8r,
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generally stated), y'rrrs ,"d/i/nrnr, thar grows pleDtifuliy nr Igypt rt úc prcscnt dry
(generany in salt arshcs). ?ortions ofthis ofthc required length wcre taken, and, rs
shown cxperimentaÌly by Dr. H. Ibsclcr, rvho kindly demonstrated ito me, one exl
was cut to a lot chisel-shape drd rhe 6bres splir by chewing so as to producc a 6m
brLuh. With dre llat sidc thc thickcr lnres wcrc made and, vith the Iìne edee. the
L h , n n " r l i n . " . E , c v c n s p e c i , , , c n \ f r o , , , r h c t i g \ r e e n , h D y r x r y m e r s . r e d b y r n * " r i c d
froD ó.j n,chcs (16 crn.) to e nichcs (23 cn.) in lenstlì and were all approxùt,ucly
oue*ixtccndr ofan nrch (r.5 mm.) in diamctcr. A bunch from thc Twelfth Dprsty
measured by Quibeil were all ró inches long and onc todl ofàn inch in diamerer.l
From the Gracco-Romar period onwuds thc rudr pcu was superseded by a piece
of reeò., Phraguitcs conunurir, cut to à point aDd splù in tlc samc manncr as the qui11
pen forrnerly curploycd i[ Europe. This reed, which was uscd by botL thc crecks
aad Romans 'from thc ard century r.c. olwards', was doubdcs thc ngyptian rced
rncntioned by Plìly (6nt century À.D.) as betug empioyed for vlitirg.3 Pctrìc
illustrates a nuraber ofthcsc pcns ofRoman date found by him in lgypt.a wnrlocl
sals: that 'The complete adoption ofthe splìt pen by dre lgyptims may be saÉly
rclatcd to dre adoptiol of thc crcck alphabet for writtug thc lgyprian ianguage
dùrnìg thc 4th ccntury A.o.' Thc monls of the Chdstian Monastery of lpiphaniùs
at Thcbcs nr thc sixth or seventh conrry ,r.o. were using splir pens. 'Thc peDs werc
nnde ofrccds, which averaged about r cm. in diamcter. An uuused ncw pcn . . .
was :6.J cD.long. The old pcns hrd bccn rcsharpenccl so often that finalÌy rhey rvere
mcrestuupslcss dran ó cm.lotg. .. and one ofthen had been lengthened by sticking
a bit ofwood ilto the end.' s Pens of this kind rre still being enployed in Egypt ar
the present day, though their use is grrdurlly dying out.

Writnrg was trormally erascd with dre torgue or rvith a wct rag,6 but small
sticks ofsardstone also appcrr to hrvc bcen used to rùb oùr sigrls.o One suclì erde!
hx becn dcscribcd in deèil by Driotorì,? and others rvere found vrapped in linen
ia à tonb ofTwclfrh Dynasty date.3 Two siniiat sticks rrc nr the Ashmolca[ Museum,
Oxford.

The grnidcc crnployed by the scribcs ro prcpare their 'in](' wcrc uually small
recrangular picccs ofsronc, h.rving r sligLt depression nr the middie ofdre top and r
niscd cdgc rll round 0 wnh r snall pcstle or muiler (often cone-shapcd) of sinilu
stone,'� or occasiomlly instead ofthe pcstle. a smali stonc sprtula.

rJ. E. Quibell, 4drioJJ4!h, P l
'�H. E. Winlock and W. !. C.on, Mo,útety oJ Elritlldbi'\, pp. e144.

r w. M. F- Pctrìc, Objdr o/Ddtli, Ur., Pl. rEr G4, jJ, j6, j8).
3J. Cetni, Prpú ard BÒÒks it An.ie'tt Eúp\ p.24
'H- Grapow (.z.1.s., LxÍ (re3t, !. rót !€fes ro somc sig iú rhc Eb$s lapyns as'aùsge-

'E. Drioton,4r. Scp., x! G942), pp. e' eJ.
! W, C, Ha)es, S.?!,./, r, p. 296.
' W. M. F. Ìctrie, ol,j..tJ.f Ddil), Ur., Pl. Lu; w. C. Hiycs, S..?/er, r, p. 296.
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The palenes, rvhich were made ofvarious materials, were recta.ngutu in shape aad
prcvided with depressions (usually circular, but sornetnnes rectargutrr) for the cakes
of ink, md a rec*s for holding r,\e'peru'.'The marerials iacluJed ircry (two ex-
amples of which werc fouad in the tomb of Tute,:1<hanum) f wood ; wood covered
wiù gold (an examph was in ùe romb ofTuranllarnun) s and +one, ofren alrbaser.
sandsronc. schisi. or serpenrine. the long nrrrow palerres probaLty atso served a,

In thc tomb ofTutanktramua, in addition to the normat palettes there wcre twelve
orhers thrr werc purely.fuerary,{ having imiurion (a}.cs of pjgment, som" or stone
àro somc or gr.rss! rnd mrtahon pens or gtess.

The pcnr were lomcrimes providcd wrrh special pcn-caes, examptcs of whictr
vere found by Carrer ar Thebes.ó Onc very om3re specimen froni the rornb of
Tutanklmùn is in the Cairo Museum.s The inl. too, was sometimes kcDr in a
seDarare re(pîicle.s shcll, occasionally bcirg used for Lhis purpose. and rh" "**
$ nh wh,ch thc ùJr w.rs mL\ed was carricd ir ;smajlvesd. Tlr túerosh oh tor \arbc'
rcprerents a pcn-care. uarcr por, ard paletr. wirl- cake" of ù,k.

Mdtkiîg rkk
[,  coùexion wrù i  .  i r  may bc mcnrioned thar the Egyprius Gcqucnrìy hrd

rhcir  lúcn garmen6 mirked wnh r lc i '  rames in ' ,n l ' ,  orc spccimen of wt, idr was
anallsed by Mùchell and proved rc be an orgaaic material, free from carbon, that
was not identìied., Or.\cr specinens, also exemined by Mitchef, were from a Second
Dlnasty tomb at Saqqrra md proved to be ìron oxide.3 The use of such mkinq ink
isfair lyconrmon.andcxmplesh.rvebccnnorcdfromtheElcvodr 'andLiqlrccnth,o
D)'nastics.
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Chapter XV

POTTXRY

By pottery is meant ware madc fron clay, moulded into shape whìÌe wet a:rd ther
hardened by being baled, faiencc, which has already becn dcalt with, not being

The principal use ofpottcry iD lgypt was for makiag vesscls, though it was also
employed to a considcrablc cxtent for modelling. Figurcs of hurnan beirrgs md
animals, usually small, rc lorowr from as early as thc prcdynastic period.l and largcr
picces havc occasionally bccn foLrnd, such as the lion fron Hierakonpoln,' ofculy
dlnastic datc, and a ponery bust Dolv in thc British Mtrseum.3 Pottery shÀwabtis are
quite connon, particularly duìng the New Kingdom, rnd shawabti boxes, cuopic
jars and cofúns ofpottcry erc also known. Pottery (teracotta) was employe.l exteù-
sivclyil thc Ptolemaic aud Ronur pcriods fbr making votive figures ofdeitics,lanps
and odrc smatl objects, thc uajority of which were cast in mor:lds.'

Tlìc production ofpottery mry now be described.

chv
Clay is a colloidal, plastic material of scconduy origin, derived Gon the disinte-

gration ud dccompositioD of certah kinds ofprnnary rocks. Thc csscntial constituent
of all chys is hydratcd alulinium silicatc, but with this are mixed variable, though
nually smalÌ, proportions ofnatural impurities, chiely alkalies (combnrcd, not fiee),
iron compounds (to which the colour is largely due), calciun carbouate, organic
mattcr (hura,:s), quutz sand and watcr, and it is the knrd and aoount ofnnpuritìcs
presert that condition the nature of thc clay.

The water contained nr clay is ìl trvo fomrs, one mccharically mixcd, and it is on
this that the plasticity depends, ard drc other chemically combued, and rvhcn cìay
is dried, the forrnet, or ìnterstitial water, is drivcn of and thc nuterial tenporanìy
loses its softness and plasticìtv md becomes hard ard friàble, bùt if wettcd it $'ill tÀl(c
up water ard becor"c plastic agail; whcn clay is morc strongly heated or bakccl, the
chcnically conbinedwats is also drivenof,and thc matcrial then becomes vcry hard
rnd entirely loses its capaciry for being acted Lrpon by wrter 1d ifwcttcdit does not
rcvcrt to its fonncr olastic condition.

1 W- M. L P€trie, P/el,r/drt. Egpr, PP. 7 10, Pis- m-u: l\. SchÚB:, Die A|turìnú dù Vab
tnd Ftíthzeit Àsypkn!, ú, pp. j r-47, Pls. x xvi E. J. Baum4attcl, Cultws a.f Prehiltatk Eglpt, r,

!p. óó-ó9, Pl, v,
xJ. E. Quibd| Hrrdtdrfottr, r, pp. tr-r2, pls. ){Ú xlv.
'H. R. H,I,J.E-,4., w G928), pp.2o9 ro.
r cl P. Perdrizet, tuíe! Ctik5 !tr14u6 ,l'4rrtc; W. Wcber, Dìe Aswtnú-Ctkrhnthtn

T.úakaîm. E- )3rcccia, 
'tttètÒtt. 

tr%h. c gt..oagizie '|el MrJ.d di,4le$dtdtid: K. M. Klu6mn!,
AE Ì t'\s h T' n dt ol"a | < (. Ldg rr. C'r"/ M ritJ. PP. \ii' n i.
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The Eglptian clay employcd for pottay naknrg is cssentiúly of rwo kirds oDe
of a brown or bkknh colour when wet, but a brownisLgrey whcn dry, which
cortahs a comparativcly lrrge proportio[ of orgmic matter and iron compounds,
togcthcr wìth vrying arnounts of srnd, ard this knrd becomes brown or red when
hcatcd, and the other of a bromish-grey colour whcn wct, bur grcy vhen dry,
which coltains vcry little organic matter, bur a comparativeiy largc proponion of
calcium carbonatc, ard this, which is a calcaeous chy or matl, burns to a grey colour.
Thc former occurs thoughout the Dclta and the Nile valley, whcrcas the l:rtter is
found only it a feiv localries, ofwhich Qena and Ballas in Uppcr lgypt .re the nost
important.l

Potrery raaking is one ofthe oldest ofthe arts and ir Egypt datcs back to neolithic
times. At first the pots were ofcoarse rnaterial, crudc worknarhip, devoid offnish
md badly baked, but by the Badarian and the suaeding predlnastic periods ùc
Egyptian potter was producing warcs that for bcauty of forn and finish were cx-
traordin:rily good.

ln ùe making ofa pottery vesel therc arc four mail stages, nantly, kmading the
c1ay, shapi4 thc clay into a por, drying the pot and finally boking it. A1l drcse pro-
ceses are represented in drc scocs ofpottcry uakirg shown on tonb walls,! aud in
wooder modcls ofpottcrs' workshops,s rud may uorv be considered.

Befoic clay is fashioned irto pots aly small stoles or other foreign matcrial are
usurlly lìrsr picked out ard the clay thcn brought to r Lniform and rìght consistcncy,
whìch is donc in Egypc at thc prcscnt day, and, therefore, doubtles also arient\,{
by thoroughly krcadùg it with wate! by means of the feet, with sometin{s the
addition, when thc clay is roo 'rich' or too'fat', of organic matter ir the fom of
6nc1y choppcd straw, frne chatr or powdered arirnal dung. These are used nr order to
rcducc rhe stic1<nres (wlrich nukes it dificult to manipulate), to asist thc cscape of
water during drying and to prevent undue shrinlcage with its accompanynrg cracking
and distortìon during drying, also to strengthen 'poor', 'lear' or uudy clay. This
lempering'ofthe clay is not merely a modem device, but was cmploycd anciently,
as is proved by the fact that it is not unusual to frnd ìn predprstic and errll' dynastic
pottery either chopped straw or evidence that this had been uscd ard lud burned ouc
during baking.5 crit, shell, Ilint chips, etc., were occasionally employc<l instead of
chatr o

In the eady days ofpottery making in Egypt, that is during ncolithic, B.d ian
and prcdlnastic times. pots were made by hard, drough n is posible that in shaping
some predynastic pottery the clay was placed on amat rvhich could be rotated on the

I Anrlyses ofrpccincns of this typc ofclay will ùc fo@d on p. a96.
'P. Montet, S.òrr de /d /irttiule, pp.2s44,H. Br\cz, Mir. Knto, ú Gulz), p!.82 84.
'J. H. BreÀscd(Jr.), s.rudr, srdrlds, p!.49-Jr.
{ This is almost .crtaihly ùoNn nì a Tecifth D}nasty tomb at Bcni Hrsu (P. E. Ncwberry,

6 J. n. Quibc , lr.i,di. o&jd. ̂ , pp. 137-77.
0 R. Mond adt1d O. H. Mycrs, cdreteies o.f Atktdtt, t, pp. 5o, r77 81,
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ground.l Such a teclnique was still in use durnrg the Middle Kingdom àt Kerm,
where pos vcre also built up inside a basket or bag.'

The date ofthe introduction of thc vhecl is a matter ofsomc controvcrsy. Miss D.
Billington suggests that the necks ofsome predl'nastic pots may havc bccn turned on
a dow wheel,s and Petrie states that 'The first use ofthe wheel regularly is for the
grurt jars of the roy:l factory in the tst Dlnasty.' a Reisner, howcvcr, says that the
bcgiming ofrvheel-nade pottery datcs from drc pcriod bctwccn thc reign of Khase-
khemui :ud the accesion of Snofiu,r ud Fra:rkfort starcs that the potter's wheel
was only gcncrally uscd in Egypt 'about thc Fouth D1-nasty, though sporadicJly
ÀppcÀriDg sincc tLe Fnst'.6 JruÌLcr Dairtains that all prehistoric rnd early dyDastic
pottery was made by hud, and that thc whccl was only nrtroduced dr:ring tle Old

Dcrluctions bascd on the apperrance of early potter)' .re ipt to be mislcading,
for pots built up by hand on a table tuned on the groLrnd may well hevc rraces of
'whccl-narki.3 The culìcst form of wheel (thc so-called'slorv whed') rvx merely
a developnert of this technique, a small circr:lar tumtable rotated by hmd on a
vertical pivot or shaft, the tumtable having only a very limited moncnttur. The use
ofsuch r whecl is illustrated in a Fifth Dynasty tonb at Saqqara,'ad in tombs of
the Twelfth Dyn:sty at Beni Hasan r0 and El Berúch,1'as wcll as by snallúgutes of
potters at rvork found in tombs of the Old and Middle Kingdons.l'� From thc
lighteenth Dynasty there is evidence of a wheel rnovcd wnh the foot or by an
a$istant,rs but this, too, appcars to bc a form of tumtabÌc rathcr than a swifÙ
spinuhg rvhcel of the modctn typc, md Franlfort DìaiDtains that the pivotcd turD-
tablc rvs thc only whccl lorowr il lgypt until thc Ptolemaic period." Whecl-rmde
pottcty, howcvcr, hu ncvcr cutncly displaccd the haDd-made videty in Egypt, the
lencr bcing stll nadc to sone extcnt at the present drt.r6

Thc tual sagc nr úc shapilg ofa pot is usraily to smooth the surface rvith the wet
han.l, which not only improves the appearancc br:r also makes the pot les pcuneable
to liquids by illing up the pores with fine pardcles ofclay. This, as pointcd our by

I Cl R. Mord and O. H. M!e6. Ccftîetilt oJ Aflndú,1. p. óe.
1G. A. ReÀner, K.r/d, r v, p. 323.
3 D. Billington, in R. Mond and O. H- Myes, Csdrors aJ Aí,.'tr,\ pp, r77 81.
! W. M. I. Petrie, D?vriplt,e Sa.iolagy, An ienî Egfprians, p, 57.
5 G. A. Reisùer, N,cGed-Ddr, ú, p. r8r I cl also ,V/@rdaJ, p. r74.
3 H. F.ukfo.t, SrdreJ i,r Edtlf PóLù! ùJ rtu N.ú Edtt, \, p.1ó1, í. 5.
? H. Júnlker, C,:u, r, p. rzi.
3 conveseb, wheehnade lottcrt nay not show clear traccs of whcd-markl, snre lots

wc.c 1ìcqlcntly whcel fìnished {br aboút two-thirds, of thcir hcight and rhen roùshl} cut rúay,
froú thc nas of.lay on thc whcd- scc H. FrDkfor, st"di.s in Eatr Poîtùy oJ tllc Ncdt E6t,1,
p. 3,,. r; P- E. Ncwbúry, roki Eae\ r, P),. a-

' c. sftìndorq Ti, Pls. rxu, txEv. Cl rlso a dete.minativc in thc Pyranid Texts, Prr.

oP r .  \ .wò.1y .  Br r i  Hd! , r .  t .  P l .  x r :  u .  P l .  n
11P. E. Newberry, ElaeÍlrÍ, r Pl. xxv.
1rJ. H. Breasted(J..), Seú,,, St4r,.J, pp.4e rr.
13 N. dc G, Davics, Kd l,rtr, Pl. ú; lv. wreszinski, ,4rldr, r, p. 3or.
rf H. lrrnkfort, studidJ in -&tlr Pattery a.f the Ne$ East, t, p. 8.
15 .w�- 

S. Blrkm.n, Fdllaúú a.f Upper Egytt, pp. 46-1.
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Peet, 'often gives thc imPression that a scParate slip of lner clay hx been applied

whcn this is not really the casc .1

Both wasÉ and slip are applied to pottery in the lcrther hard condition' the foroer

cors,,rùrs of morc ó, t""  pr* p 'e ' ;"" '  mrred wnh qrrer '  qherer '  rhc l :ner s r

thickcr ulste ofclav ard ".re.  - ' rh o. - ' rhout 'hc "ddir ion ofpigmcnt fn prctree

it i, ,,oi alw,y' er;y ro di.ringur'h beruccrr rhc t*o. and a rhrck w"'h m"v otLcn

,pp-,  l :kc , ' , l ip.  i t  "  . t ip - ."  commonly u"d on Fgvpt ian porrcry conr<s of

fnclr  leviearcd, l iehr-colourcd. non+cd-burning ( làv r i rcd ro rhe con!rcncv or

.*- ' , .a l"kd tef"* Lfc por i '  complctclv or icd 3 l t  h^ lour fun'  r  rorrs:  pnm'r i lv '

i f  appl ied ro r  rcd-brrnr ing i1,1. i t  ch-g. '  rhe colo. r  of  rhe por ro drab or.b-F. a

colour that at .en. in pcr iods 'va morc f^hjonÀblc or lhrt  ruay hr\e beeì 'ho"ghr

ro t 'c norc.erce,blc t l ' rn rcd, brr  i r  al 'o m,le '  the pot les penrre"ble ro l rquid' '

h",l' ,,ld,uo;"l snroorhrcs Lo thc rrfrce ord nr.rkc' a rdmrrable ground for

painting. A wash of red ochre rvas frequendy appiied to the surface ofrcd t'ate il

order to improve the colour'{

Dryinp
hfre,.h.  po, i '  madc ir , '  qet. ' r rck1 rnd rncles rrnr i l  i r  has bcen dncd whrl t

r,,.1 be d"". b"fore brlirs. or\e^v;se rhe raprd v,porizrtlotr ud esave of 'ln

uechann ,l Iv-held r rrer rhai wouJd raLc pl,cc h th' frre or kiln would ruPrJr' Ihc

Pot.

Polishing
I he ànly period during wh;ch .  c lay po'  cu be polshed bv ' in 'ple nrbbu'g w th

, ucbblc or othcr h"rd 'moothobjcct i '  wlcD thc c av i '  r rmon l 'u!  ro '  qurrc drv '

r  À; ; t ,  pl ' .no-""o' ,  dcpcnding uporr ùe phy' ic" lurrrrc oft  hv which r .r  rn ' t ' r r" l

Lhat i r  i '  r rrrpos"rblc to pohh Lv simple r trbbrng when $er or when qurl .  dry (1'J 'at

b.fo-c b"l'ins) "' Jtcib".q hà'd"'.d bv b"L,ng. and it is orl' bv rlrc r''e orccrtrin

lurer i . l '  suÀ * oir ,  t rx or gruphrte lblacl ' le.d) rh ' t  i t  ls po*rble ro poì i 'h dr1 or

baked clav. I  hc pol i 'h produ.cd L1 rubbirg v. ìr ic '  t  r rh thc ruturc of Lhecl-v beit 'g

'"o. .  b"Lj ;nt  ""  "  u. i ' ,  fx,-  "el l - 'c" 'g.Led cl-y t l ' ;n orr  r  poor '  cJca-ous or

When an mbaked clay vcsel, eidrer with or without a wash of red ochre' n

oebble-oolished and thcn iak",l, the col""r is s" "ltered' frrst bv thc polishnrg alcì

ihcn bv rh. brl;us. rhr ofrcn ,r 'cern' lrrrdlv to be rhe same ve*l wl'clr fact' n'crì

,o b. t rkc. -ro rc".o 'u, t  beforc dec'd'ng q herlcr or ror a vesel lu Leen trcrcd - t th

a slio or wash. Peec savs 5 'In a polishcdirse thc fact that the sruface is darkcr thar the

f.".io." d"". "ot p.""" the p."sence of" slip. f"r thc vcry proces ofpolishnrg aloost

always darkens thc wrface iolour.'
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The polish applied to clays beforc baking nor only pasists rfter baking ard 6lacken-
inq, bur oft n is more brilliart or the fuul blacl thm it was on thc originaÌ red'
probably purcly an optical effect duc to the diFerent manner ia which thc two colours
relect úc light. Petrie states'that'The reason of thc polish being smoother on the
bhck thm on the red parh n that carbonyl gx rvhich is the rcsult of imperfect
combustion is a solvent of mÀgDctic oxide of iroD md so dissolves atl re-composcs
the urface facnrg.'ln anodrcr phcc! Petric says'This isprobablyduc ro the formation
ofcarbonyl gas in dre snothcrcdfire; this gas acts as r solvenr ofmagletic oxide, urd
hcnc allows it to Àssumc a ncw surÀce, lile the glosy surfte of some narbles
nbjccted to solutìon in wrter.' Therc is, howcvcr, no evidencc for aly such reaction,
rvhch is most inprobable. Forsdykc says 3 'The ditrerencc bctwccn the reflcctilg
powers of black md rcd mfaces need lurdly be reraarkcd; but it is well illustrated
iu the 'vell-knorw prcdyrasric Egyptia:r vascs which are bright red with a bhck
band at the lip. The polish is certailly stronger on thc black part, br:t it extcnds all
over drc surfacc rud is hardly vnìblc on dre red colour.'

With ccrtiin .ncient rcd-polùhcd sherds that rvcrc btackened by naking thcrn
redJrot md drer bLrrying them nr sawdust, thc polish Dot oniy becant more brillimt,
bnr acquircd the metallic shccn sccn on much ofthc black of the Badoian and prc-
dpstic bhck+opped warc, which is verylike a graphite polishin rppcarmce, uùich
ofcoursc it camot have bccn on the trqrtcd shcrds and which ir ptobably is not or
thc Ba.l.riaÍ and pred)ustic pottery. A gràphite polish. howcvcr, was found by
Rcsner a on some of thc wrrc from the Middlc Kurgdom lgyPti:ìn coÌony at Kerma
ir the SLrdar. and gnphite is used to-day in ccrtain districrs of the Sudan for giving a
polish to r sLrúce alrcrdy b1ack," but tlere is not any evidencc for ìts use in Egypt.
iolishing mkcs pottcry impcrmeable to liquids.

Final1y, the pot ìs bakcd in order to drive of the chernically-combìned watcr, the
los ofwhich is ncccsary to convert thc clay lrom its origiml weak, friablc state, in
ivhich it is softenccl by vater, into a hard, durable, stoneJike m*s, r:nacted upon by
vatcr. This rcactior nkes place berrveoi 5oo' C. (937'F.) dd óoo'C G,rrr'F.),
the conbincd watcr (r3-ra per ccn$ bcing rapìdly given of at ordinary atmosphcric
presure as thc tcmperatute rìscr bcyond 5oo' C.3

As for thc marner ofbeknrg. thcrc can be littlc doLrbt that ar 6rst thc dried pots
rverc brkcd or thc ground as a nixctl trcap ofpors ud fuel, probrbly covered ovc
rvith aunaldung to conscrc thc hcat, m is donc today in the Sudan ard bv prhitive
pcoplc clscwhere. The fuel available was principally stnw, chatr, animal tlung, rccds,
ilslres md scdgcs. Atalatcr date, the heap might have been surtoundcd by a low waìl
ofclay rnd the dung covcrnrg replaced by clay aud 6na11y a simplc kù vith r scparr-
tìou bctween dle pots and the fuel would be cvolved. As r portcry kiln is shown nr a

rWw. M. L PeÍic,ItJ d,d Crqtr, p. rlo.
, W. M. F. Pctric, Dtol?ol6 P,rd. p. rl.
3E.J. Fóisdyke,Jo,rr. Helk,ir Srdior, xxaN G9r4), P. r4r.
I G. A. ReìsDe!, Ke/rd, rv v, p. 129.
,J- w. Crowfoot, Slddn Nd,.r, m (rt2t. pp. 133-4.
dJ w. Mclror, ,d/gdt drl Tltearctndl Chanitk!, !t, p. 442.
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Fifth D}narty toúb at Saqqara,r its use must havc becn well established at that date:
pottery kilns re also depicted in Twelfth Dy[asty toDrbs at Beni Hasa ' and in an
Eighteenth Dlnasty tomb at Thcbes.3 A batrery offour doul:lc-tier ovens, ofuncer-
tain but late darc found at Tanis, havc bccn dcscribed by Fougcrouse.a The purpose
ofthese ovcns is mccrtain, but it is probablc thÀt úcy verc used to 6re potrery, and
perhrps also fricncc. The so-calìcd pottcry kilx fourd at Mcmphis 5 scem, howcver,
ro have bcen empìo1cd crclsrvcìy for f rrcrr .c

An important Écature ofpottcry ìs its colour, which nay now bc considcred.
The colour ofponery, apart from uy slip, wrsh or prnrt, dcpcnds upon several

factors, the prnrcipal of which ue the kind of clay used and thc naturc of drc 6riag.
Even a mere enumcration ofthc differcnt colours ofDotterv is rìot without di6-

crr l ry.  p:nl1 on rccouur ofthe hrgc vaiery ofshrdcs ó, grrd.trorx ofcolour r l ,ar
occur ald pa*ly because some ofthe colours are r:sually described by terns such a
'drab' and 'buff' that lack precision of neaning and, therefore, are nor always cm-
ploycd in the same sense. The coloun ofthcplain, uap:inted and undecorated pottery
a\at will specially be discused are brown, black, red, pardy black and partly red,
and grcy, and the nature and cause of these colours rvill now be considered.

A brcwn colour in pottery is genenlly that ofthe clay used, which has not bccn
modfìcd, or only slightly nodified (apart fiom any lightening of dre colour due to
rlrying), 6y thc vcry impcrfcct baking, thc black patches often present being smoke
stains rud manifcsdy, tlereforc, thc 6rc must have bccn a poor ard snoky one. This
colour, rlthough usually confrcd to dre most primitive pottery, may occur at almost
any period. The EgyptiÀD ncolithic pottcry and sornc of the Badrìu pottery are of
this kind.

Blúk Ware 1

Blak pos probabÌy were first produccd occuionally by accident, but accidenc
cannot accoùit fo. a continuous production of black warc, which arose doubdes
from a deliberate attempÈ to covcr up r,\e ìnevitable and disiguring snoke stains of
the earliest pottery by utilizing a smoky fìrc, such as causcd them, to raake the pots
wholly black, or as so weli expresed 1ry Myres,3 'what had hegrn as an accidental
disfigurement had been seized and utilized . . . md developed into an intentional

I G. Steindor( Ti, Pl. ]:)<w. In plates Nos. ]sxv úd l*xd thc rwo sccncs desribed as
'Bn'tken lob Tòtîr' dcpicr thc hcating ofloE in €onrexion wiù bread baking rd nor rie búmins

' P. E- Newberry, Seri Iidrd,', I Pl. x ; r, Pl. w-
3 N. dc G. Davics, KaÈ,1,,t,, !. Jr, Pl. n.
rJ. F. loúgerou$e, rcri,1ú (re46). pp. r 28.
3 W. M. F. Petrie, Ma,ptr,1, pp. 11 rit Hnbtuól St tliet r, pp.34-37-
6 Cf. A. Lucas, 'The Nature ofrhe Coloù ofPottery, with sleci l Rcfc.ence ro rhar ofAncimt

EAyp(.Jorn. Ro],dl Afthtóp. Lf., u G929), pp- rr3-29-
1 A. Lr. s,Jouft. Royd Aflfhtó!. Iin.. Lrx (te2e), pp. tÍó-2t, t2r-9.
ÉJ. L. Myres, 'The Eàrly Pot F,brics of,Asir Minol,Jd,/. P.a],al Anîhrop. Inst., xx\ú (19o3),
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tcchniquc'. k would soon be realized, however, thar a 6re cortiuoudy smoky was
not sarsfacrory for the production of well-baked poncry atd that the best way of
obtaiting pots that wcrc bodr hard and black was to bake them firsr ir a firc as hot
as could be obtained a:rd to blackcn them after the bÀkhg b' exPosing ùem to dcDsc

Biack pottery is not at allùncommon in EgyPt at the present day and it is made in
a very simple maurcr. Ordinary red or rcddnh pottery is first madc in thc ':sual way
and rt drc end of thc baking, when the flocs of the fr:el havc dicd down, but while
the pots arc sdll red-hor, the ftrnacc door is opened and sonc uloke-producing
combustibte (in one factory ir was pitch &'rd.nother a nixturc of coal and pitch) s
tltown on to thc hot ashes. This, wLicl docs not come inro contact with the pottery,
produccs dcnse uoke, which blackcns thc pots. The resulting ware, although gcner
a1ly describcd rs black, is really not black, but a very dark grcy, not only on both
surfrcs, buc through to the centrc, vith, howevei, somctìrnes a suspicion of brown
ìrst bclow the surface.

Crowfoot I and othet rvriters ! describe prìoitivc nodern ptocescs of naking
black oottcrv in which thc oots direct from thc {ìre and still red-hot ac buried in
and covered.with orgrnic matcriJ, such as chatr, dung and leaves, which in contrct
with the hot pots smoulders and gives o1r dcnsc moke that ìn a vcry short timc
bhckens the pots, nor mcrely on the surfacc, but throughout if tlìc vcssels are thn!
or well into the substacc ofthe warc whcn thc vesels are thìck.

I have produccd bhck pottery on à small scale in the laboratory' in thc same
manner by heating arcienr red warc (fragments), modern rcd ware (ninianrc pots)
:nd nodcm grcy ware (fragmcnts and miniature pots) nr an electric furnace until
red-hot and drcn nnmediately burynrg then in sawdust, chopped straw or chafrnd
allowing thcm to rcmain for vuious periods ofdmc varying from a few miuutes to
about half u hour. The sawdust, choppe<l straw or ch:{ becorning carbonized, pro-
duced dcuse smoke, which not only bÌackened the surfacc ofthe pottery, but defmitely
penetratcd bclow the surlàe, ud when the pottcry was broken ìt wÀs seen to be
black at both sides with . grcy zone in úe ccntrc. In other exPoiments pieccs of
modem grey vrare (colcl) were suspended by wirc inside and near thc top of a nctal
cylnrdu, which was closcd excepr for thc two srall holes in the top through which
r h c  u r r c p r < : c d .  A , r l n b o r r o , n o f t h e c y l u d c r - d c c u L v e r o f ' : w d u  r . c h o p o c d r r u "
or ,  h"f f  "  " ,  pLccd rd hcat "r '  appl,cd ro rhc out. ide of t l 'e b"no,n otrhe cylmdcr
until smoke ieased to n*e from the top. ln every instance the pottcry was blackcled
and in every instencc, too, the blacL penetrated below thc ufacc, in some cascs the
ware becoming grey through ro thc ccltre. There is not aoy layer of soot on the
suface of this blackened pottcry antl it may be handlcd frccly withour so nrg the
haads and cvcn whcn rubbed with a clean white fabric thn is only slightly discoloured.

In this coDnexior it may bc mcntioned that, although uoke consists of solid
particles, drcse are very minutc, being of thc ordcr of from about one-thousandth of
a millimctrc to aboùt one-hundred+houaadth ofa nillinetre in diametcr a and they
atc so smll th* they camot separately be sccn by the naked eye, the 'bÌacks' or

1J. w. crowfoot, Slddtr Nor6, m Ge: t, p. r 3 r.
3 A. Lu.as,,1n,. Sor,., xxú (1912), pp.93 96.

' ScveÉl quoted by Crowfoot.
! Ww. 

E. Gibb5, Clol,À d"d S,,ole, p, r3o.



'smuts' obserwed when a chirnney or lanp smokcs not bcing what is scientilcally
meant by smoke, but immensely larger particles. It my be poirted or:t, too, that the
a.ncient pottery is often ofa very porous nature and that in any application ofsmokc,
such as described, the penerration ofúe smoke would be aided by the contraction of
the àir in the pores ofthe pottery s coolnrg progrcscd. The carbonization duriag
baking of any organic matter prcscnt in thc clay would intensify any black colour
due to smoke. especiallv in drc ccntre ofthe w-..

s.lthough. as ihown, pottcry undorótcdly does become, not only blackened, but
blacLcned throughout nr the presence ofdense snoke, it has been satcd by scvcral
witers 1 that the smoke is nor ar essential factor; that smoke ca:rnot penctratc pottery
md that the phcnoncnon is not drc to the sraoke but is caused by reduciug gases
accompmying the snoke thàt convert the red oxide of iron prescnt into a black
modi6cation. whcther such a chmge can or does take place may now bc dinsed.

That the colour of black pottery may be due to the presence of black oxide of
ìron produced frorn red oxide by the action of reducing gaes in thc frrc is thcorctically
posible and from a chemical point ofview is very attractive, but that arry such reduc-
tion actually occurred during the baLing ofxgyptirn black md black+opped ware
has nor been oroved. The avtlable facts mav now be considcrcd.

FrarLtfort states " that a black coloLr due to black oxide ofíror oroduced from red
oxrde by reduct ion crn cle* ly bc disr i rgurshcd fro,n a btrk colour due Lo crrbonr-
ceous matter becausc the forocr is chmged brk to thc original red on heating
(fron which thc black may be regarerated by further reduction), whereas the lattcr
is burned out and dìsappears. This argument, howcver, contains several omissions ùd
fallacies. Thus the nature of the clay is not taken into rccount and, although it is trtrc
that if black poaery when heated becomes 'pale or yellow-red' the biack must havc
been due ro the presence ofcarbonaceous naner (nrcluding smoke), which h* bcr
burned out by the heat, there is more than this, namcly, that the clay must cithcr havc
been fiee frorn iron conpounds or contained then in only very small proportion,
or thar these must have been ofsLrcL a kind, or were associated with calcnur carbonate
in such a manner, that they did not produce red oxide whcn heated. And the fact
that certair black pottcry becanc rcd whcn hcàted is not proofthat thc hlack was duc
to black oxide of iron, ules it could be shown that the clay was not of tle red-
burning typc, since portcry blackcned by cdbonaccous matter (nrcluding smoke)
would behavc exrcdy in rhe sÀne mùncr if tlìc clay werc a rcd-hurning one. The
difference in rhe bchaviour ofthe two kinds oÉbiacl oorterv refened to bv Franlcfort
r lmost cenrbly $a duc ro rhc f l r (  ùrL rh" .""  -" '  "  "d" f ." ' "  ,  -d-ì , , - , 'g cl .y
and the other was not.

A.s therc appears to be a certain amount ofconfusion respecting the oxides ofiron
(the black coiour of ancient pottery having becn anributcd by ditrercrrt writers to
dil{erent oxides, for example, by Franhfort 3 lnd Forsdyke a to fenous oxide; by
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I w. M. F. P€trìe, ltu ,d Cr{tr, !!. 13 cr ; E. J. lordylc, 'Thc Ponqy aUcd Minyrn Warc ,
Joub. Hcllètk Strdis, xxw G9r4), !. rl9.

' H- lranlfor, StudreJ i, Edlf Partury oJ îlE Neat EBt, i, p ro-
,  H.  I rankfor t ,  St  dt6 i rE yPoícîyoJth.NeúEast , r , ! . ro : t r ,p .6J, r ,2:p. r ,1r , , .2 .
a E. J. Forsdyke, Jo,n. Ee,lmn &dter, nxlv (rer4), pp. rl7 9.
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Petri€ r to magn tic oxidc md by Franchet ! partly to fcrrous oxide rnd pardy to
masnetic oxide) thesc oxides ruy be considered.

Tircre are thrcc oxidcs ofiron: fenous oxide, which is black; ferrous-ferric oxide
or nagnetic oxìde, which is also black, and ferric oxidc, which is red. Manifestly,
therefore, any black oxide must be either fcrrous oxide or magnetic oxide.

Fcrrous oxicle may be produced in the laboratory bt heating ferric oxide cithcr ir
a currcnt ofhydrogcn to about loo' C.3 or in a:r aulosphere ofhydrogen md steam
to a rnuch higher tenperature (7oo'C. to rooo' C.).a Neither ofthcsc tcnpcratures!
howcver, is thar at which prhitivc pottcry was baked, 3oo' C. bcing too low and

7oo'C.-rooo'C. too high, thc dchydration tenperature of clay bcing from abour
5oo' C. to abour óoo' C. Also thc atuosphere srrounding pors 6rcd ìn r prndtive
marner is neither ar atmcphcc of hydrogen, nor of hy&ogcn and steam at any
tirae and, although a vcry snalJ anount ofhydrogen might Lave bccn prodÌrced by
the combustìon of thc fuc1, this could not posibly havc continucd to cxist in rhe free
state ìn a,r opel frc, but would at once have been burncd up with the formation of
watcr vapou. Àrothcr md nxuperable objection to the black of ancient ponery
being due to ferrous oxide is that this oxidc is an cxtrcmcÌy umtable substance, which
cauror cxist ir thc free strte, but which is oxidizcd nuediately it is formcd. But
posibly thosc s'ho mention ferrous oxidc, not bcìlg cheuists, do not mean the free
oxide, but a feno,:s compound that for rhc sakc ofconveniencc rray be regarded at
cousisting of this oride combiaed wirh some other substance, such for instancc as
sìÌica, but in which drc oxide has lost its separate identity, the real body prcsent in the
example given being fcrrous silìcarc. This would seem to be indicated ir at least one
instance " by a refercncc to the Saffordshire bl.re brick (the colour ofwhich is prob-
ably due to ferrous silicate) as m exanple ofthe reduction offertic oxirlc to ferrous
oxide. As, howcvcr, thc brick is ú/le and not black, its colour camor bc any proof
rhat thc colourhg ageut of ólarÈ pottery (which is very black ard rot blue-black) is
either fcrrous oxftlc or ferrous silicate. Moreover, the StaForddrlc blue brick n
produced in a nodem kiln, where the air conditioru rnay be regulated to a nicery
md where a reducing atrnosphere may readily be obtained rnd maintanred, whcrms
thc early ancient black po$ery was fred ìl à plimitivc marner il an open firc with
an atmosphere that cannot have been a reducing orc. Thc rbscncc ofa highly oxidiz-
ing atmosphere, as proved by tìre prescncc ofsmoke, is sonctincs taken to mem tlnt,
therefore, the atmosphere must be a rcducùg onc, but th; is ùot so. The prcscnce of
smoke indicates a comparativcly low tcmpcraturc and thc partial exclusion of air,
but nor neccserily the prcserce ofa reducing atmosphere, this being not mcrcly the
absence ofthc usual complcnent oforTgel, or even the nomentary presencc ofsmall
ptoportious ofrcducirg gases, but the presence ofr considerable proporrior of such
gascs operating over a somewhrt lengthy period oftine.

I W. M. F. Petie,,4* drl C/4tr, p. r3oi Caítu sr.Jorti., \t (1912), p.67i Diospalis Pdrud,
p. rl; w. M. F. Petrie aDdJ. E- Quibcl, N,{da d,dadltur, pp- 12, 37.

t L. Frcnchet, Cérantiqre priùiîn,e, pp. zt, !4, 84, 1j6, r37.
3 T. Túúcr, iú Sì. Ed. Thorpc, Dkt. aJ AHrlhd Ch.úbtty, ú G928), p. 677.
. Roscóe úd sclìórlemmc!, Tr.óthe or Chenútry, r O9r3), p. i2r8.
6E.J- lorsdyte,Jo,',- Helk"i. stdier, xxxN (r9r4), p. r4o.
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Masnctic oxide, which Petrie stat€s is the colouring mancr of the arcicnc black
po".,v, -"r be produced in rhc t"borarory by reducirg thc red oridc bv means of

i''va-i.:* .i *'Uà' -.'oxide at e Lemperaruc of5oo' C.r or b1 a mirrue ofhvdro-

e.n "nd *..- ", +oo' C..'but thc primitivc mcLhod of bal<irg did not prortd. ar

itmo,phcre of hvdroeen, carbon monoridc. hldrogcn ùd srcam or à rcducing

atno'ph*. of  - i  k i rd Fenr oxide al 'o mal bc converrcd i rLo magrcrrc oxide bv
he,,-e i t  ro a u". '  hrqh renrperarure pbo'c |  ì<o'C )s a (emPerrturc lhrt  i t  is im-
prob"ú. cot ' ld h""e Éecr " i .ned urdcr tLc condir ion'  ofrhe f i r ing ofpr imir 'vc

oortcn. U"uJlr ,  roo, whcn ferr ic oxidc i '  heated u I  reducirg atmosPhere i î  b

-.r"llic iron th"t is forrned. Also if the black is magnctic oxide, it drould be nagnctic,
which is not so. When powdered arct tcsted with e rnagnet a few tiny particles are

found that ue magneúc, buc thesc are not nearly suficient in quantiry to accouDt
for the black colour a"d, as magnccic oxide of iron is a common constituent of

tevpriÀn ,ler., the vcry snrall :mount ofthis m,renal pre'enr ir thc bhck poncn ts

fio"r arL,mly origiral to rhc clay. md h.rs nor bcerr prodnccd by anv chcmic"l
reduction of red oxide during baking.a

Mmy of the proofs given that ùe black of the ancient Egyptian black pottery is

not due to black oxide of iron ac negative ones, but there te two good positive
proofs. nome y. Írr, thar .r targc number ofspecimen' of borh ancien' ud modern

Èqvprio bla.k warc hrve been u.ly.ed by mc and rhc prc'cnce ofcubon (snroke)
pi.'"d che-ic"Xv in evcry inrdce.s and 'econd. rh,r pottery rnrde from grev-

tu--e clrv * i ,hour ànv u*h ofred ochre. rhere th.rc n nor any rcd oxide to bc
-d"ceà. r"iv b" blacke"ed bv smoke in the manner dcscribed.

rhe presó"- of carbo" *"s proved by strongly hcrtnrg frnely powdered spcci-
nens ofthe black ware with lead chomate and pssing the evolvcd gas into lime

water, which was tumed milky every time, thus showing that the gas produced was

carbon dioxide, and hcncc that carbon had been prcscDt in the porery.

Red Wareo
Among thc brown smoke-stained pots at frnt prodrced, there probably would

have been u occasional ore thac was rcd, because ìt happened to have been bctcer
baked thar usual and, as a hotter ard brighter fire bccrne more comnon, so the

colour of the pots would inprove, mtil cventually a good red would be quite ordin-
arv. But mcenwhile it was discovered that a red colour could be obta;ed bv coatnrg
th! pots with red ochrc.

The "-io,:s shad* "fred (including brown) ofpottery are always caused bv the
pre'en..  otred ot 'dc of i ron. wh:ch Is duc general ly to rhe rm ofcla '  conrÀinug I

ielri'cly lrrgc proponron of ,ron con porrnd' of qL ch a n-rurc thrr rhey bccome
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3 Roscoe úd schorlemmù, Trcntie ú Chchi\try, r (r9Ít, P. 1222: T Túmer' in Sir Ed.

^rl.orye, Dkî. aJ A?plkd Cha'"ntry, m (re23), pp.677-3-
{ A. Hopwood, 'Màgnetic Matcials in Cl.}va.ct, Prd.. Ro/dl Súíet/, Lu{x (rer4)' !p.
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l :



?oTTnrY 377

converted into red oxide when strongly heated, bur, as already mentioned, the rcd

nay bc causcd by the application ofred ochre to drc surface
i.a p"tt..y ni"y U" .iit .r unifornly rcd throughout or' rnorc generallv (cspcciallv

in tl'e ";* "fthe thick- -'d coarser kinds), it is rcd ot both surfaces, but greyorblack

in thc centre, this cenrral zone varying fron a thnr linc to a broad brnd. The grey or

black n due to the crrbouization oforganic nntter, either contained as a mtsral
,n,puri tv i r ,  rhe. l ,y ur t l ,c form ofdccaled macrrr l  ofvegerable orrgin lhrrrrru).  "n

or ' . rrcr^e by no,noro i r l requenr.  or el 'e rnfcrr l ly.rddcd rn order to rrrrper r \c

clev. when cl ,v.onr" 'nine ó'e- ' .  nryrel  Le"red wiù frec rcc*t  of"r-  nrs

-c, , ic mr..  - i  f i '+ arUo"" ' - ima becomc' L 'hck. rhc rcrrorr begirrng l ror rhc

"'if"ce and slo*lv ""tendjnq nrwuds, and, ifthe rvalls of thc vessel arc dnn, or the

heat considcrablc or long continucd, this blackened mrtter then gradurllv buus
awry, with r,hc snlultaneous convenion ofdrc iron cornpoulds into rcd oxide; but

rrrhc vc.r l  , .  th i ,L.  or rhe I  cr ror g 'crr  o ror of  ong dur-t ion. r ln organic mrttcr

in r f ie ,hr k lcs of th< w,r.  , '  nr.re y crrur.d rrd rcrnatrs givi ìg r  g 'c) or bLck

colour to thc zone in thc ccnne. In ordcr to producc a good ted srface' not only

must thc clav be of the rieht kind, but the fire mrxt be hot and frce from sooke at

the end oftúe baking and; with such a írc, any srnokc stains produced in drc crrJier

sàecs of che bakine rrc bumed oft.
Vh"" "  'ed colo" or l" .  rhrD pr in,  s appl jcd ro t Ì ìc surf ,cc of.  vesel i r  s r lwrvs

nr the forra ofa rcd fcrrueinous iartl uadi into À wash wìth watcr. As tlis red is À

nanrral eartLv form ofhainatitc. it is often termcd haematite, but it will save con-
fusion and will servc to d;tinguislì it frorn úc bleck opaquc dneral with a metallic
lustre employcd for beads, arnulcts and other mall objccts, if it be givcr tbe bctter

ard more corrcct mme of red ochrc.
tn a revìew ofthe second cdition ofthis book,l I rvs accLrsed ofltk ofprccision

and of confusnrg slip and wash, because I called thc coating of rcd ochre r wmh,
.vhe."* tL -"L*er considcred it to bc a slip, sincc retl ochrc unallv contanx r

small proportion of cby. The maner is cntircly onc of defìnition, and if wsh is

defìnci sa nixture of pigrncnt and wetcr, and slip as a mixmrc ofclav md rvater'
with or without p;gmcni,ihenred ochrc, which is prinarily a pigmenq rÀ'itL a srrràll

rmouut ofclay natLtrlly asociated, h a rvash and not a slip "

I  bclrc.  e that rhc usc of,  red wa'h on o, ie"r  Egl ptrrn pon"ru rres r^rr trnot '  t l to
is supposed. Polishing so modfies thc surface ofclay that thc lìght is reflctcd differ
-tly, *lich "ar*" ; "tr cts the colour urd may uggest the usc ofa wash when thcrc

Blaeh and Rú l4/arc 3

1,,  rddi . ,ou ro b"ck potrcr l  "nd -ed potte-y. ,  pot prnl l  blrr t  *d put l l  rcd
b"clrr  fahiorablc nn *, ly drt . .  p*t ' "p '  ' i -pty * the r"r l t  of  thc :ccidenr ' l
productron ofr  few srch pors. tho.rel  morc probrbl l  in dcìrbr. t te imnr( iou ot a

I o. H. Mycs,J.E,4., xF (re35), pp. 12ó 8.
1Sc.P. D- Ritchie. in R. Mond aDd O, H. Myes, Ce,rkies oJ Anhdtt,\, pP tSr 5t T.chÍndl

Sr,dtr, N (r9tó), pp- 23a-6.
3 A- Lúcas, Jóurt. Rortl Attltor. r,r., úx ( 1929), Pp. rz r-9, r ró 2 r '
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qoLird bowt wnh its rim úred black l The Badarian and predlnastic black-and-red

íares t"L" th" fo.- "f. black top, with often also a black interior, to an othcvise

Thc black ofthis black+oppcd ware,like that ofthe entnely black ware alreadv

dealt with, is a carbon black, ihat is to say it is a srnoke black aad not an oxide of

iron black, as often stated rhe proofs of this are the same s those alredv giver for

thc otirely blacL ware and may brief,y be recapitulated.
The hlà.k cmot be ferrous oxide, a the formation ofthis comPound il Poiterv

is nloosible: nor can ir be fetlous silic.te. since this is not black, but bluish-gtcv;

altho'ush rhc bl"ck m.v colLril r fcw m,sncric Prniclcs deriver{ frorn thc 'ì"v scd'

' ,  "  roi  *e"".  -d, ' ' t 'ùcrote, i r  cdurc;be Nrsnet ic orrde: t l rc 'Lrnosphcre ofrhc

op"n f i re e'nployed Éor bal<r,g thc cul l  pon'r ' .  r l rhorrgh ir  rnav have conrr incd r

' i 'y  "mJl pi"po' t ion "frcducing gr.cs (cl  ic l ly crrbon.monoxid') .  could,nor h' !c

been a rcdrrcrrre onc ofrhc Lhd or ro the ertcl t  requir .d ro reducc red o\rde ot rron

ro blac[ or ide.ìhe prcscnce ofsnokc not bcù g cvidentr G\ i r  i !  sornel im$ lhoughr to

be) of ,  -d,cing, i --phere. uur:rerely argl  olr l r  abserre ofahighìI  oxidiz irg

ore. uhr.h L onl l  À rcgrr ive corrdrr ion. sheter '  "  rcducing àr 'nosPhcrc rùedn'- tn€

oorin 'c presence of r  l , ise proport ion of rcd. crrrg glesr r l ro '  *hen fcnc oxrdc is

i,c".d - " rcat', - g "rmospL"." ;t i, r.uJIl I ' 'er:tLc rr ojl tlat s produ'cd: 'he !F\'
roo. ,J" ay' givcs ric reactio"' f". t"rbo" 1'-"ke; " hm rexed r Morcovo' thc blach

roD dd btack intelo! ,nav bc dupl ic*ed under condir ioru t-hat rnalc i t  imPo$ible

th'at it should be the prodLrct of thi reduction ofred oxide to black oxide, these con-

dnions being the veiy short time (a Gw minutcs only) rcresarv to produce the

bl"ckenirs.  ihc taoidlv f- l  me rempcraLure ofthc Porterv dut ing î lc oPerai iorr  and

o-tic,rla"v rh"t tl',. út,.t n,lr be prod-ced jr rhi absence ofred orrde wirh cr'rv

i"  i , t ' ro, '  " i 'u rxh or red ochre) rh,t  s rror rcd-bum:ng but grev-bumirg l  rnJlv '

ìt n''"v .""dilv b. pro""d that the black is not due to aay cornpound (whether fotous

oxide, f.-."s siliiate o. -.gnetic oxide) formcd by the tduction ofred feric oxide

bv ukrne t"o sherds., fp"si ib le f ' " -  Lhe ' , - .  por.  onc from rhc rcd bodv ' r 'd dre

o;h- f ' ; '  rhe bl-k " ' , i  rcducirg the red ofrhe forncr i r  Lhe'-borrtorv bv nrean'

o f l , v d r o e e n a n d c o n r p . , l n e t h c r c ' u l t w i r h r h e b l a c l ' h c r d - l h c d r f c r e n c c t s v e t v
rn*ú.a. ì  m -to '"  " i , t 'e tre".d 'h*d i '  a d:r l  blush-grcv:nd nor bla 'L 'ndon

powdering it and adding hydrocl oric acid an immcdiate and vigorous reaction is
produ<ed, ano on cont intred trcarrnent pracrrcr l ly al l  rhe colour dnappears ìc"vlng a

vcry Lghr-grcy (Jmost whne) colo. red rc'idue from whtch c.rrb"rr rnd crrbol"ccorr
"-tter-areì-if"stly absent. lf the experhent has been carricd out widr due prc-

cautionsagÀinst oxidrtion, the solùtionon tcstingisfound to contain iton coDlPounds

n' the ferÀu. condit ion. In thc ca'e ofrhc .hcro orrgúrrJlv bLck. this.  undcr idenricr l

cond't ions. ,ho*s no imrncd,rte or pr"r  ounccd - ' i ron 'v i th r ln.cid and c'en ' f rcr
prolonged rrc. tnrent,  rhe rerdre rcmain'black: thcre.rre no ferrou'  corrrpornds in

ihe soh,r ion od rhe blacl  erres thc rcu for c,rborr '
Beforc bc;ng in a porr im Lo erplair  the modc ofor"duaron of 'hr b-bcL+oppcd

ware. i r  r '  nece-rry ro loo* 'omcùmg nor aboJl ì r  rh-n thc mcrc lact rh 'r  one
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part of a pot is red :nd anothcr black, ard the detailed dcscription of this pottery
may, thcrcfore, be given.

lhc oru'rde of rhc body ofthc por , '  rcd. LhL red bcmg generJl ly thtckcr r ìun crn
bc accourrt.d for by a red'*sh ano. rhacf"'". thc **" r'ilfrn,,'i have bccn b.trd
rcd: rhc rcd doc'  not pcncu.te rhrougl,  rhe $Jre, nor c\en às, rrr lc ro thc co,ue
but there is always a thick bÌack stanul beìow it; a litrlc red occasionally nay bc seen
on the trrr (gene;Àlly imide) amìd thc btack,l shownrg tbat the surface origimllv had
been red and sLrbscoucntlv was coverctl with black, some ofthc rcd, howevcr, hrving
escapedthe actio", "nd, *hat is mostsigdficant, whcr the black is scmped oforefullv
theri is red below, which car o y mean that thc rcd has not bccn changcd nrto black
but th:rt ir has bccn covered with btrcL The top (mouth) of thc pot and oftcn rlso thc

Therc arc only trvo weys nr which such poncry could havc been mrde' nlnctv,
p) oi  r l r . imultmeou' o ' ia ' . t ' . r  of  , t  .  r"a "r  ,1. '  bnol t"plr  f rorn 'ny wa-h ol '
rcd o,hrcl  .nd th.  bhck ofùc inter ior ard r i , rr .  or l l , )  by P'oducing $rrc wlrol lv
rcrl6rst or<1 then by a sccoudary opcration blackening drc ìlteriot and rim.

Thc frrst mcthodws adopt"iUyu. r. rnl.r""r, " pottcry manufacnrrer ofPcmsvl-
valiq who in onc conth"o"s opeiatio" "*de e"ceÍent inntations of the red-bodied
black+oooed rv e. wlich rre now in the Pitt-Rivcrs Museum lt oxford. His de-
scription of dre proccs is as followsn 'Having nadc a pot offerrughor:s clay rvhich
in a clear kiln 6rc would burn red, I rubbed red ochre diluted ir vater uPon it \À"th
the hard rvhcn lulf dry. ImmcdirtcÌy polishing the surface by rubbing with thc
cicumGtencc ofa bÌown glas bonte in lieu ofa pebble, I next thorouglJy dried thc
pot and thcl stood it upsidi dorvn with the rìm buied an inch dcep in a layer ol rathet
hnc whitc pnre sawdust in thc ccntrc ofwhich nnmediateÌy under the vcscl I placcd
a piccc ofrcsil ofthe size ofa chestnut. Ovcl thc bowlthus ararged I so bent a picce
oi common rvire netting (ncshcd at about two ìnches) as to cntirely surround ud
ovcrarch the pot rt r diita:rcc from it ofabout two inchcs. Both wirc a:rd sawdust
stood within a circle ofabout three fect in diamctcr oflooscly piled stones about one
foot high. Upon this I tlucw about a bushcÌ oflìne1y clipped dry rye straw so as to
6ll the-stone circlc ard entirely covcr the bowl and wire The straw when ignited
burnt about tìree-quarters of an hour, leaving the pot when cool a duplicate (even
ro r lc wrvirg brr l l  grcr zone below r l r  bl* t)  of  r l r  o,  rgrr 'ar .pc, rrrrrr .

At onc nmc I  rhought .rnd ' r , tcd s that <otne rtc l  p! ' ress 4 r l , r  ol  Mcrccr ( \ \  rrh-
out. ofcoursc, thc wiri netting, butwithsome othcr mcthod ofkccpilg the fucl from
clo,c co,,racr -rrh thc por) l  ,d bccn pr.cr iscd rrr ,  rcnt l r . rnd Jthough t l ' i '  m. '  b,ve
bccn o ( , .  n*nrf+r ly i r  i r  rol , rrposible) I  . , rr  rrrrab e ro conlcctrrc how ir  cou d
havc bcer done, and Petric, who 6rst suggcsted this neúod,a gives no exPÌÀnation
bcyold that the pots were baked mouth donnwards with drc rims in drc ashes lt

t As c&úp1ù of dns nìay be nrLntioied pots Nos. 2ÒÒ2, 2oo7, 2or2, 2or5 rrd r88r2 (ùrd

probrbly othert ofthose dcadibcd by voù Dissing (F w von tsissing, TdrJeJiiiv, t.
s H. L. Me.cer, in D. Rand,ll Maclve! úd C. L. w oollcy, ,{a,ld, P r? ; .t also W. B Polard,

Cana 5.. Jorît., w (rer2), pp. 12-75-
' L. Lncts,Jain. Roydl Anîhtót.Ikst., La (192ù, PP \27-9.
i W. M. F. Pet!È,,4rJ d'J C/4ir, p. tlo.
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may be pointed out, too, that in order to bate a large numbcr ofpots togcther with
all the rims in the ashes, a considerable area of qr.-d wo"ld h;ve b.; .eouir"d.
Ashes, too, :re produccd orny towards rhc cnd ofihe bakins, whcn the smokc ii over.
I  row thurl  i t  n,ore Iúely ùrr rhe method cmploycd con, i iLcd oftwo distm, r  ope,*
rions lx Lr rhe,mrl;rg-of modcrn black porreryir tgypr). rhe fir* bei,g tbc ,naIing
or_a red por (rhe red or rhe ctay beug cntÌànccd in ,one insrdrccs by a werl of red
ochre) and rhe sero,d be-ng r l ,c subjccr ing ofrhc rrrn and.nrer io,  ofrhe pot rn rhe
a, tion ol dense {moke in ordcr to bla"len rhcrn. t\i, rccond opcrrrron (firsr suqscrcd
s be;ng l i le ly bv J.  w. crowfoor) |  bcirg rratagou, to rJmi p,*, i . " ;  in ,h." í"d,n
and e se$hcre ar d,"  prescnr day ard already describcd,,  bur inrnd of rhc w,,ote
por being ,  overed with chafor othcr mrter iJ.  which produce. r  por cnr irc lr  btack.
thc r im o,, ly woJld hàve been cnvercd, * ontv LLis md rhc i r ter ior lud to l ,e bt. . ,  k_

Thcobrious wr) ofcrr4ing o,rr  the operàr iorr .ccmed to bc to srand r le nots rcd_
hot frorn rhc fre morrh downwards o,;,he n"l -d rhn merhod. th-"i"-. _*
tried.3 Miniature pots of rwo diffcrenr kinds of clav werc procured fìon a local
porter,  who suppl ied ùcm wet:  rhcse ucr p"nir  y dr icd. co-rco sirh r  rhir  sash
ofred ochre by sme*mg j t  on with ùc 6rge,, ,  pot,s\ed w.r!  j  quarz oebble.
rhoro.rglr ly dr;cd. br led n a rmrl l  c lccrr jc :" , , f l ì .  f , - ,ce, "nd " \en , ' .a_t- ,  ot , . .a
nourh downq rds on a Lycr ofsawdust a (wnich " ^ ,he fuct cho,en) , j ,  "  hi ;h r \e
r im \d b,úied. rhe rerulr  wa" à rcd For wirh r  btacL nm aad qcnerJiv,  rhoueh nor
alw.ìvs. r  bìacl  intsior.  bur rhe rcd body ar fst  "* , ' -o, t . t . -y,6raty , i , "1._
stained. ln order to avoid this staining, various moùficattons of ale metúod werc
tricd and cventuaÌly ic becare clear drat thc cxact rernperature of the pots was of
Ìittle importance, provided thar they were hot enougi, to chrr thc fLiel and not
suff-rcrcrr ly hor ro cnfrme i t .  md rhai t t re pr;ncrpat preca,r ion neces*y war ro pre
r enr rhe sawdur gir  ing offsnoke from rt-e top. "  hich coujd be don. bv har:D;hr_
ing.rr  in su,h À mJ,úcr rhar rhe snoJldcr ing rook pt*e crrr ;ety bcnearl  rhc.urGcc
so that practically no smok€ escaped, which ;as erccìed by pressing doM tLe sawdusr
and covering it up widl fresh oàt€riat wL"o."". ""y ,ig,,, of Èuming ùanìfcsred
thenr.clve..  o,  bcrer.  by coverng rhe sa"drr. , . . f ter dlc p-ot had been púc., t ,n po, i_
t ion. $rrh I  Lhi l  l . ryer ofdry canh or send." Thcr rr  not ar,1 ùi .< tr) f l  ofsoor on
rhe l ,h,  k r :m or b[ck mrerior.  which may bc hudlcd uiùorrr  ,oi t inq thc t ,a d5
and. evcn when ir is 'obbcd with a clean white fabric, rhis is onlv stishd; birckcncd.

Anothcr sar ofaroidirg smoke sr,urs on rhe bod,cs ofrh. poi , ; .  bv bu.r i , ,s
ùcn,.  dircr f ron, rhe fumace. molrh upwrrd. ,n rud. lerving orty ,h;  , , . , , ' " - :
posed, covcring thc rinú, while still kot. with sawdusr Ànd Dl;ins a litde sawdùsr
h,dc rhe pors. AIùough dris hcrhod i, veD *,i,f,cro.y - ihe l.Ìb;-rory, it nrieht
not bc pru, rcrbJe on a 'a,ge ,cJe: to brry a n.rmb", of . ;d.ho, po" , ,p"et; ,"d u;.y
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3  A . lucas . ,1 , , .  sa , .  xxx , r ( re l : ) ,  !p .9 j -96 .r c-ciendv, choppcd sraw o. .hrn_mrv h"\e becF u$d,
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quickly, bcfore they have time co cool, in sand or carth is not casy and in winter thc
rìrns of the pots would probably cool so rapidly that drey would not bc hor enough
to ch:* the grvdust and, if thc groùd were wet, it would be nrpossible wìthout

P.ofcssor ò".d"" Childe, in coll.boration with Profcssor Brreer. carried out a
trw c\oer:n,n,r , .  wr, i . \  were urrdcnrk.n pr"r  i ly ro d.rcnnin( . ihe,h"r, l ,e t , iCht)
burnished, light grcy ware characterìstic of "neolithic" sites on ualta shoulJ be
rssigncd to dre "rcduccd" or to the "carhonilèrouj'groLrp'.1 

Since any discusion
ofdrc rvhole subject would be not only too long but also out ofplace here, thc rcsrlts
ofonìy one ofthc cxpcrimcnts, thar $'ith Egntian portery, vi be comidclcd. The
spccnncn used for the expciment wc put ofdre black rnn ofa red-bodied, bhck-
topped prcdynastic pot. This wu ìreated for tcl ninutcs to a dull rcd heat in a current
of orvgm. wl-er rhc Ll  Lck colou- disappcxr.d cnî i rely.  grr  ng plcc to a dccp rcd
co our ,rn, , Ìar tn t ìut  of  r l rc body of rhe pol.  Crbor dioxrd. wa, givcn off  d,d.
thcrefore, frcc carbon (d"" t. "ot ; was'prcscrt. WÀen mbs.n*"ity t'"."à ;,, "
rcducnrg atnosphere the red colour disappeared and rhe sherd b@rc deep black,
drough a slighdy poorcr blrck than it was orignrally.

cordon Ctuldc, while admitting dìar tlìe Egyptiaù 61ack-topped wuc 'may con-
tain free carbon', nggests that the anribution ofa grey or black colour ;n pottery,
ilcluding Egyptian wre, exclusiveiy to crbon is notjùstiied. Wìrh respccr ro rhe
Lg. pnu bla.L dd black-ropped porter y.  houever.  Chrldc rcfcr,  to rD rrr tc wriro
by mc in Ì929,2 l,ut he does not seem to havc noticed the rcsrlts oflater work pub-
, , 'n"O - 'n,r ,  ard ro3,ra rcspccr ivet l .  $h,cb have becn srrnma-zcd abovc, and
which, il Dy opinion, prove dcfrircly that thc black ofrhe Egyptim black and bircl-
topped wùc is due to carbon, since thc prescncc ofcarbon has beeu detemnrcd by
anàlysis etrd snìce, roo, pottcry rnade from grey,buming clal rvithout any coating
ofredochre, where there is tot uy red oxide ofiron to bereduccd, nay be blackened
by carbon nr a rnanner sinilar to tlìat ofrhe Egyptim ware.

Crey , DftL d BuÍ5 ware 3

- l  ì ,c vrr iou. ,hader or sr y lgenerÀl l .  sh-grcy or grcerr l  grey).  drabdd buÍ
ul  somc ol  , l  c -nc;cnr tg) p ' ,ù Fo(er) àrc d,, .  ro r f ie u..  oTr .  pcciJ L.nd of,  Ly ?
rbro!! î rFh-sr.y coro.. , )  prr trcaj ìv free from orsr ic rnatrer (which is o.ìrk coto,rred
ard rvhich darkens fr:rther on heating. unless it is enrjrely burncd awat vlnch,
although it contaired iron compouds, also contained a considcrable proporrion of
rr l . iurr  crbouc. since ir  rs o!, lv s,cr ch,.  rhar bcco,uc g'*" i .h-tey "h-
strongly heated, although wheD olly lighriy hked tlcy are often ofa slight reddish
út. which is thc opposite of what might be expecrc.l, and the opposiic of what

I V. Gordon chitde, Oú rhe Caùses of crey and Blàck ColoFtion in prehisto.ic potiery.,
Mdr, xxxvn (rtl7), !p.4j 44.

, L.Ltrc s,Jùtn. Rayal Aúldp.I"r., rE (1929), pp. rr3 29.
3 À. Lucas, r,,- sa/,., x)N (rq]2),pp.e3aó.
I A. Lncas. Aúieú Egfttki Materiak dn,i Induiti.t, 2nd ed., 1934, pp, lr6-n.5 BUFùcans havins a ycllowirh tint.
t A-Ln ^s,JÒ"n. Royal Anthtup. Ih'l..1.tx (r92s). pp.115 16.
7 Cf J. R. Harìs, I/rnójf,! hn.l Studi.s, pp. 2o2 a.
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occurc with many clays; usually the grerter thc hcat thc redder the wrre. Thc Qena
and Ballas clays ofwhich the nodem qullel and I'allas arc nade are of this type.1
Grey, drab or buffponcry occasionally shows a dark zolc in the centre ofthc wre,
whìch is due to the srmc cause as in tLe case ofrcd porcrv. nmelv the carbonization
of orgaaic matter prcscnc ir thc clay.

Apart from any omrmenration ofpottery by mch uem as a lighr-coloured clay
slip, a red vash, snoke-blackeniug (either of the wholc pot or ofthe top only) or
bùDishing. the ancient Egyptiù pottcry sometimes vas decoratcd with incised or
printcd dcsigns, or with panrted Egurcs or scenes, which may row be described.

.rlrirel Dcrg,,r. As exalptes of ilciscd designs the brorvn or black'Tasian' ware,
tìrc lgyptian and Nubian bÌack prcdynastic ware, and the NùbiD brown or black
C-group warc raay be mentioned, all ofwhich Lave geometrical pattcru inched on
theD bcforc 6riDg, rhese incisiom behg 6llcd iD subsequendy with whitc pigmcnt,
whch, nr thc case of dre Egyptial1 vdc, QuibelÌ srarcs ? wis 'probably gypsLur',
though hc docs nor givc any evidence il1 s,pporr of this. Arkells maintrhs rha!
pottery of rhis typc is ofSudanese origin. Anothcr exarnple of inciscd dcsign is thc'ripplìng' of thc fncr knìds ofBadarian pottely, probably executed with a comb.a

PaítLxd Daigrs, Figwes arl Sceres. The early Egyptim p:inted pottery has bcer
cl .r* i f ied by Pctnes wl, , 'c ,  ro$- l i red ald dc(otur.d r ,pe.î ivcly. i

The fòrmer is a rcd wac wnh a wash of dark rcddlsh-brown (almost chocolrte-
coloured) oxidc of iron, which wÀs thcn polished ard aftcrwards painted, before
Éring, wìth geornenicaì designs orwithfigures ofplants, nrcn ard ùnnals in a wlire,
or yellowish-rvhite, pigmert. Pctric cÀlls ir 'polished red pottery witlì whilc cross-
lines'6 ar,d says 0 thatit'is prirtedwith a whitc slip clay upon thc basc ofthepoldred
rcdpottcry'.In anotherplrce, howevcr, hc statcs ? thar'This whire pahtùas putovu
r onghr rcd s L. ing of hrenrar. tc :  I  rrLl for i  -vs'  thrt  iL i .  ,nad. of f . r ;ugmo,,5
clay aú bcàrs rcctilineàr designs in chalky uhitc paint on a red haermtite wash' and
Clìildc cÀlls it r0 'cscntia.lly red-polished rvare ornmented with prttems in dutl whrtc
paint'. After a conprativcly short life this 'whitc crosslined' pottery dìsapperred,
givìng placc to thc 'dccoratcd' w:rc about to bc dcscrìbcd. Pctrie's statement that rhe
rvhitc pigDrent uscd was e white clay has beeD coúìroed byRitchie,lt who malysed

Ì Ct G.4.. R€isner, (dru, rv-v, pp. 32o i An analysis of à prcsmGdry tylical loncry clay
f.où Balbr show5 it to coùtaú r conl!ùdively1ù9. p.oportion ofnon colDoDds (6 pc coO
Dd morc drú zo pù cet of calciuùr carbonre. Ior dctrns ofdralyses, see p. 49ó.

, w. M. F. Peri€ ùd J. E. Qúibcll, Nd'Jadn ,d aarrdr, p. 13.
3 ̂ . J. Arkcn, J.E,1., xxa (1953), pp. 76 1et Bibtiotheco Oti'thh, xú lrqJ6), pp. r2J 4.
r G. Bútotr and G. Caton-Thompsoù, Bdtldtidú Cíùilisatia,t, pp. 2a-2ó-
6 W. M. F. Pcrric, lrla/úfdri. E(ypî, pp.14,1ói Diotpolit Pdfu!, fp- rl-r7. See !- 38J-
o w. M. F. Pcùie rnd J. !. Qtrih.tt. Naqidd ard Bdllis, p. 37.
? w. M. !. Pd.ie,,4rrJ dnd c'4lrr, p. r2e.
3 On thc pots iú the Cai.o MusuD enmìncd !y nc this colorr is dark ÌeddidÈlrown xnd

not brjght red, às desffìbcd by Pctrjc.
' H. FrankfoÌr, srdt.r t' Ednr Pa .ry óJ îb Nc1t Eolt, t, p. 94.
t0V. GordoD Child€, Nd/right or th. Mòtt Arti.út Eait, p, 77,
11P. D. Rit.hic, in R. Mond aùd O. H. Myes, CrtttÙict aJ Aú14rt, r, pp. r82, r84, r8J;

T{hrkdl Sttdi.t,\! (1936),pp.234 6.
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spccimens from Armat. ln this coD[cxioD it rnay be ùentioned that a rms of whitc
clav was {buld in the oredvnastic cemetery at MahÀsnÀ-l

îhe 'deco'atcd' *.ì., i"tlia, though still prcdlnastic, is later thal the 'white

cros-lhcd'wrc, is somethes ofa drab colour and sonctines ofa pale red colour
with the patutn€ furincipally sÌrips :nd warlhg bnds, with orcxionally raen and
ainalt, which wàs done belbre the firing, nr dak rcddish btom oxide of iron,
rvhich oftcn hrs a siighr purplc tint. Sometill1es patches ofr por rrc .lr1b àtrd other
patches pi*ish. Thc drab w:re was apparendy so much cstecmcd that occsionally
ir was iDitated by putring a thnr slip of a drab colour on a prle red-coioured pot
before pairting. The palc rcd wrrc n probably the smre as the drrb rvarc, but bakcd
at a much Ìorver tenpcraturc, sincc specìmens that rvere strorgly hcatcd by nc (to
about rooo'C.), nr an clcctric muÉc furmcc bec,rmc grecnish-grey.

leet, describing the'decorated'rvarc. says 2 ìt is'únpolished s'ith or rvnhoLlt sljp',
and that'The clay is pidr or buff';Frauklort says 3'dìc pÀnrt is (exccpt h r few cÀsct
applied direcdy to the pinkish ì:uffbody ofthc pots wrthout intcrposcd lip'; Childc
seysa thet drc pottcty is a 'light-coloured butrclay paiuted with patterns in brownùh-
rcd', od Pcuie says 3 'The later preJristoric pailtirg ivrs nr dull rccl on a butrbody.'

I lìavc examined sixty-niie specinens of this prcdlnustic 'dccoratcd' warc iu thc
Cairo Muscùm ùd found that thirty-frve (:r pcr cert) were tlrab, twenty-nvo (32,
pc an$ p;li#drab, {bur (ó pe. cenr) parrly dmb andpanly pi*, three (a per cent)
palc rcd rvith drab dip, aDd 6vc (7 per cend clcar, bright palc rcd, which seems un-
likcly to havc bccn thc orignDl colour, but whicL nuy be ùre to the unìntentional
rernoval ofa drab coating lry rvrshùg. BrutoD srys 0 'The entjre surface of mosr
Predymstic decoratedpots was covcrcrlwithathìnwhitishcoatpresumablyso that thc
paint shorld shorv ùp better than it would on thc plain red pottcry. This coat bcìng
easiìy solubìe in rvater hrs generrlly disappearc.l, cspccìaily whcn thc pots havc bccn
wadred to cleau them, or soaketl lor thc rcrnoval ofsait.' Thc paint ìs a smilar drrL
rcddah-brown in aìl cascs.

Up to the time of dris 'decorated' ware, the only clay employed for all Egyptiar
pottery wes that brorght down and deposited by the Nile, either in the Delta or iÌ
thc Nilc Vailcy, at dìc sidcs of drc rivcr, that fron onc locdity difi'crnrg from th:t
from anothcr localìty prnrcipally in the degree offinenes ofthe particles and in the
proportion of sud prcscrlt. or ir sonìe places in Upper lgypt by the presence of
muìcrotrs tiry flakcs ofùi.a. Thc clày ofdrc dr:ìb warc," on thc odrcr hand. is nor:r
Nile dcposit, but is a desert producr coniposctl of an intimatc mixture ofvcry turc
clay and very 6ne cahnur cubouatc (cubonatc oflime), rvhich has been wxhcd out
of thclhestonc hills that border thc Nilc Vallcv and dcoositcd at- or ncar. drc moudrs
o r  c c , r - i n  J , r r r ( '  r r l e l .  r h - r  e r r n r  , 1 .  ' , , , , ' ,  ' ; , *  ' , l l ; ) .  ' " o  u . l l  s o u n  l o , r l r u c ,

I L R. Arron and W. L. S. Lo t, Prcdyn:ti. Ce,Etetr ot El Mdhtltd, p. 12.
'î. E. P.ct, Ctú.tqi.' Òl Abydòs,1. p. \2.
3 H. Frmkfori S/!di.r tr Edtlf Potktt althr N.ú Edn,i, p.96.
{V. GordoD Chjldc, N.!Iighî a,t the Mar Atti tEasî,p-9ó-
5 W. M. F. Pctric,,trr dd Crdrr,I. r29.
6 c. Brúron,,4,tr. S.r,., xxxrv (1934), p. r 13.
? Also urd for oth{ olrjcds, jndtrdùg crucibles .nd nngicaì lricks, re ùrlyscs, p. 49ó. Ci

J. R. Hùris, rexi.ojrar,/rnal Sttdies, pp.2a21.
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for rhis clay being Qena ud BÀIas. borh in Uppcr Egypt. where the dcposi* have
beer cxploited frorn an early pcriod. Orher, but ìes irnportanc, deposirs occui in
Middlc lg}?t, as for insrance at Sohag.l GeologicalÌy this material is a calcarcous clay

The Nilc Vallcy clay alwnys burns to a brorvn or redcolour, whereas the calcarcous
clay bcconcs ofa pale red or pi*ish colour when lightly buned, :rrd drab, bufr or
greenish-grey when strongly burDed, thc srronger the heat thc grccner the resulting
color:r, which accourts not only for thc varicd color:rs ofthe warc but also for thè
fàct that somecincs a pot melr to be dcab m:y be pardy or rvholly pì*, orving to
tlìc heat not having been vcry strong, or nor u form. But rhc high tcmperarure
rccexary to produce drah-coloured warc may also produce a purple tnrt ir the red
oxide ofiron used as a pigucnt. certaìn kilds ofrcd oxide ofiron becomiDg purplish
whcn strongly heated.s With reèrence to this purple colour Mackey vritcs s 'A

warm purplsh black was used on rnuch ofthc prcdlnastic portcry oflgypr. It has a
manganese base and was cspccially suited to wittxtancl the heat ofthe furnacc when
thcluwas bakcd.'The colour ofthc pigment ofthe Egyptia predynxtic 'decoratcd'

ware, howcvcr, is never quite black ud, thereforc, it cannot be black oxide of nan-
garcsc, nor does black oxide ofnugancse become purplc when strongly heated. k
ìs true that a purplish colour in glaze ud glas is oftel duc to the use ofoxide of
mrnganese, which forns a purpÌe conpound with other ingrcdicnts prcsent, bur
when oxidc ofnungdese is merely paintcd on a pot and heaterl, ncL puple com-
pounds rre not Éormed, vhereas cerrdn oxidcs ofiron become purplc when heated,
:nd the purple coÌour, thcrcfore, is an indication tlìar rhe pigmenr consists ofoxide
of iron and not of oxide of manganese. That this acrually is so I have proved by dre
analysis of specimens of this purple colour from prcdynastic 'decorated' pots, md I
have found that in every iÌútúce it consisted of oxide of iron and was free frorn
manganese compounds. Siicc the p:inring was done bcfore 6ring, a carbon-black
pigment couldnot be employed, as the carbon would havc buned offduring nring,
and, so far as is known to me, a black p;gment, although iD early and common ure
for tomb prirring, \,ras not used for poftery before thc lightecnrh Dynasty, when ir
was rpplicd after 6ring.

The lightccnth Dlnasty pottery ruy now briefly be considced. The nature and
colour ofcertajr pottcry wine jars fron thc end ofthe Eighteenth Dyrasty (romb of
TutanÌhauùn) have alrcady been dealt wìth.a Other pottery of this sarne dynaty
fiom Il Amna and ciza îespecively exaDùed by ne was a draLcolourcd ware
painted with light bluc, red and black pigments after 6ring. The blue was thc usLr:l
Egyptian blue frit; the rcd wes red o€hre and the black was carbon. In one nxtuce of
drab warc. however, a bhck pigmcnt consisted ofoxidc ofnanganese, and ir onc of
rcd ware with a yellowish-whitc dip, the black pigrncnt, although posibly nrtetded
to be oxide ofmanganese, wrs rtually black oxìde of iron containing a very snull
proportion ofoxìde of manganese, thcse nvo oxides frcquody occurring naturally
togedrer. Pottcry of the New Knrgdom is ftecluendy covcrcd with an engobe of

1G. A. Reiser, (ù,a, rv v, p. 3zr.
'l. W . Mellot, h'atsoù atd Th.ofttirdl Chciùlttr, ú, pp. ja>3.
3 E. Mrckày, Rep?ór d, Er.avatians dt Jùdet N6. hdtj, p. 212.
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gypsum,r and r few specinens of painred pottery of Eìghteenth Dynasry date e

The use ofthe terns 'white crosJinecl' and 'decorate<f in the foregoing discusion
does not inply approval of Petrie's origìml systcrn ofpottery clasi6cation, which is
based on incoDsistcnt principÌes rnd is rltogcther unsatisfàctory.3 The primary con-
sidemtion in my sound system mùsr be the nature ofthc body mtcrìal, other facton
such as surface colour, decoration, and form being then used for secondary sub-
division. Several attempts have been made ro establish a morc sciotilìc classi{ìcation,a
thc most adcquate being that formulated by O. H. Myers.6

rCt 3. H. Strickù, O!d. Med. N.R., xw(r94t, pp.92-91.
, Cairo Museúm, Nos.J. 72jr?,72Jr8.
3 Cf. T. E. Pet, J.E,4., ú G93t, pp. ó2 {4. Pet righrly calls the clasii.arion 'flulry' md

'the 
laralhennlia of i\e Dalk Agel.

rE.g. T. E. Pcet and J. P. Droop, in T. E. Peet, Cc-dcder oJ,4úr'dor n, pp. to-r3; c. A.
Reiúer, Nd!d{l-Dlr, !, pp. 9o 9r,

5R- Mond 3ùd O- H- Myeis, Ceúetùh' oJAmút, r, pp.49-s3.



Chapter XVI

PRECIOUS AND
SEMI-PRECIOUS STONES

Thc stones used in arcient Egypt for amulets, beadr, jewellery,r scarabs and other
personal ornaments, although doubdes all costly end higt y prized Àt the timc,
include mmy that nowadays would not be called precious, but rt th€ most semi-
precious, and in sone instances not even that. Many of these stones were also ern-
ployed as iday for thc decoration ofboxes, coffias, fumirure aad other objects.

The principrl stones uscd were agate, amethyst, beryl, calcite, carnelian, chal-
cedony, coral, felspar, garnet, hacmtitc, jade, jadeite, jasper, lapis lazuli, malachite,
olivine, onyx, pearl, peridot, rock clystÀl, sard, sardonlx alrd turquoise. With these
it will be convenient to incÌude ambet and othu resìns, which, altLough noc stones,
were regarèd as semiîrecious materials and sometimcs were used for mary ofthe
purposes ofgem stones. The dirmond, opal, ruby mdsapphire were not known to the
ancient Egyptians.

Precious stones are mentioned frequendy in rgntian rexts as heving been em-
ployed for prticular purposes and received as tribLue or takel uong úe spoils of
war and, although many of these stones are referred to individually by name, the
translation of some of thae rnmes ìs stìll uacertain.r ?linv merìrions abour thirty
differenr luds ofprecrous stones obreined from Egypt.ud Erh;opia.3 bur relarively
few of these crn be identifìcd.

Many of the stones enunerated were employed as early as Badarian and predynastic
times, while others only came into use at a very late petiod and, with a few exceptions,
they were all local products.

Agate, Onlx, SdÀontx
Agate, on1'x and sadonyx ae all barded forms of chalcedony and, being very

closely related, they are often clxsed together as agat€ ; they all consist of silica,. the
principal differorce between them being in the colour of the bands: in agate, the
bmds, which are frequendy iregular and ill-dc6ncd, 6uc usually more or les con-
ccntric, are generally white and brown, wnh somctimcs À littlc blue; in onyx and

1 Fo. thc sÈc.llcd ll!gyptiú .loi$ùé ùork K G. MòIer, Metallhuntt, pp. 24-26| M. F.osT-
bús, Asptirh. Einlage in Góld und Silbqi E. yeúie\ Bionktu er Jodìll.ie, pp.96 rooiB.I.F.A.O.,
u G9o8), pp. r9e2i C. R. wi\i^\ns, Gold and SibaJeueht, pp. 3r-33.

' Cl J. R. Hdris, I..rúosraphi.ól sîsdìes, pp- 9s-r4a.

. Whele silica is morioned is disdn î froú qurtz, rhis m€ans rhar n\e matd,l, :lrhough of
the same €onposition as quarrz, is ror dysrllinc.
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sardonyx the bands are generrlly straight rrd compantively rcgular, in onlx being
milk-white alternating with black and in sardonl.x whne altemating wirh reddish-
bro.ln or red, thìs stone, as its name indicates, collsisting ofonyx straciied with bands
of sard. The greater parc of the agate, onyx rnd sardonyx, especially the onyx, usetl
forjcwcllcry at thc prescnt day is arti6cially strined.

Agatc occurs plcntifully ìn Egypt, chiedy in the form ofpebbles, but it has been
found also in small quantity associared withjasper and chalcedony in a dyke rock at
the hcad of wadi Abu Gcrida ir the castern desert.l Onxy aad sardonyx probably
aho occur iD lgypq tholgh no mcntion of them can be fbund ìn the geological
reports. PÌiny refe$ to lgyptian agÀrc from Thebes and stales that it is destitute of
red and whne vcitrs rnd is D entidotc ro scorDion Doison.'

Agrte pebbles have been forrnd in prcdyn:{ic snrs r rd borh asrc bcrd\ a:

ard onyx beads 5 ofthis date are tlown, Bcads, amulcs and ottrer uall objects of
agate are known from all periods, and the stonc was also used to a Ìimited cxtent ia
.jcwellery. The earliest use of sardonyx that can be traced is from the Twenty+econd
Dynasty,d md thc dìscs fiom the Nineteenth D)'iasty tenple ofMeneptah at Mem-
phis, but certairly oflater date,? e1led onyx by the únder, rppear from the descrip-
tion (vhitc, Ed ùd brown) to be sardonyx. The principrl use ofthese three stones,
was, horvevcr, at a latc period, from about the Twenty+econd Dlnasty onwarcls,
but morc cspccially dunrg the creek and Roman epochs. A very frne set of agatc
vcssels, of rurknown but probàbly Romú datc, was found at Qift in Uppcr Egypt,
ofwhich six were acquned by the Caùo Mucum 3 a,rd two (the largat) bya deala.
These probably cane from lldia and may bc 'muthhe' vesscls, sucl as Pliny de
"cr ibes. '  At :  Jrte d*e agrte rnd or 'y r  6c.d, u crc ,m,rarcd u gìa*.

Aú1bq and othet R5ifls
AlLhough arnlrr od othcr rc\ús ùc Dc iicr preciors nor scmrpre, ious stoncs.

t\ey may convenielt\ be included herc as thcy were uscd for amulcts md ìnj cwellery
in the same manner as these stones.

Petrie mentions w/o inscribed scarabs that hc tcrms ambcr.to ud the lrree scarrb
in îhe pecrorÀl of  Hrt iay oft tc Twenry-f- ,5r D)î3sLt rrr ,d a sclrb of uncerìain d"re
in the British Museum rz are both called arnber. That amber raav have been used bv

1T. Barron úd w. I. Htrm., TÒ?ó9. abd C.al. oJ the Edrrcm DeJdf, p. 26ó; W. F. Húmq
Ceologf olEgytt,ú,Partú, p. 3ó2.

3 W. M. F. Petrj€, Pr./úrófi EÍylt,p.44i DiÒspolit Patuo,p,27,
a w. M. F. Perje mdJ. E. Qúhell, Nd4dda dhd Bdlks, pp. ra,44.
5 w. M. F. Pctie, G. A. wainwrisht ùd E. Mrck y, rdbyinth, cúzeh dnd Mazshùfleh, p. 22.
3 Eraúplcs in thc Cajro Múseú.
7 w. M. F. Pctic, M?r//,n, r, p. r2, Pl. xxEG2).
3R. Eneelbach,,4trr. s?r,., xxxt G914, pp. 12ó 7, Pi- t.
' S. H. Ball,,4 Ro,,a" BooÉ on Prc.ious stot.s, pp. 217-2r. ci, however, ,{. L Lowenthal úd

D. B. Hrrdcn.Jó,i,. Rdrdr Srrdier, xxxx G949), !!. lr-t1iD.B-Il^tdq,Jatù. Rondt Studhs,

10 w. M. F- Pet.ie, s.drdúr,"d C/iird-s, p.9; cl H. R- H.11, Cdtdlatue aJ the Er. scardbs . . . ih
the hit. Mut.p, xxix-

'\E. venier, Bijo"r et O[èuEti.', p.39j.
t,H.R. Hx\, Cdtdlorue oJ rhe E!. s.aftl' . . . in th. Brlt. Mrs., p. xxi\.



rhe ancicnt Eevptians, cspeciallt rr : late darc L not denicd bur thrt Jl tl-c objecs

,"'-J *t-i'"1.;a".i a-bí h". not b""n proved md sonc rt lcast erc alnost

ccrtainìv oLher kirds ofresin lumps ol which are wry common 'n 'nî'enr LgvPÎran

n'.u.' óf"tt p".;od', p""icuttly ú those of Brdar'3n Pr'dvn^ric ud errrv dvnestr

Lte. w" 'ked re" in rhrt  is rot  :mber is al 'o boqn fò'  e\nPle :D thc lomb ot

-turanlùarnúnL rh.rc we' a donble fmgcr ring of re'u engreved $r(h. ùe rcvàr

corrouchesr rwo l,rse re.m 'carab". one having a bird caíred iir relicl on 'he surrrce:

" ne.kl"ce "f"bo'if,fry-Gre resin be:d' gnduated Gom-cornPffrtiuelv smtr-ones

to rcrv l , ree one';  a ncc[ lace of" l ternate rc ' in rrd laPts l rzulr  bcad!:-r  Parr ot .ear-

rire' madc"up ofalrem"te resir ud gold be"'t: a broken object (gold mounted) ol

.e.í. p'"b.bÎv "ne of " poir of e,rringsr r harr-rirg of re\in: rwo rnu kle bones or

-'-a"a " re,i" t r,oU "f" box. The rcsin ofall L|e'c object\ is vcry brittle drrk.rcd

bw n:nmitted lieht end almost black by rciected light; I believe ir is not amoer'

pilr.rp"tlv on "càunt orits rcad y solubilirl ir manv of rhc ordirary o:g*5'*-1''

ior e",-ple, ,l.ohol "nd acerorre jr *hich amber i\ only n'ghrly sorub)e ìrnJlr rcsn

berd' from pcriods orher rhu the Lrghteenrh Dlmasrv are Jl50 krrown and.these too'

whercver I hare re*cd ùcm have been found to be mlily solubl' rn Jlcohor and

marv orher oreani. solverr'.nd. Lherefore it i' irnProbable rhar rhcv 3re an'bcr' a

ch:'jcteristc fe-rt'* of-tuch i' rts verv 'Lgh' solubilrry in srch soì'cns'

Doran analysed sveral predyrastic resin beads found bv Mvers àr 'Arnant and be

s.v' Tîe cvidencc, so fu as t g".1. 'uppon' ih' a'qnnPtion thar sPecimrns Ar' raol

end Ar.  ra:aa :rc natural  rmber. .  .  .  t  hey show dig'renc's l rom the chrrrctcrho(\

".1-i"JV-""i*".a ,. -.Uer, but these diÍ'ercnces are of the same order and ofa kind

*Uii-r r' ."r'i"', ** ,ge-long marur ing of the resin '� k i Jrrtit ahle . 
howevtr'

ro rsume rhar amber. "hi .h had : l rcadv udergore rgc- long-lnaturDg.berorc !r

was forrnd .rfd used by m:r. rrndergoes further altcretior $hen kePt tor c rc$ tnou-

'--prr'*i-*, 
Ni..' f.r tbe sr.rrcnrenr rhar ambcr wÀ\ Produ'ed h tgvpr'' rhrch'

however, is not so.

Anethysr a

Amethysl consrqts ot tramparent ouarrz colorrred by ' rrrc ofsome compomd

of m-neancsc l t  was uscd lrgely m ancìent Eglpt jn rhe tonn ot rrraós'  ctueny ror

necklacis. but also for br:celen. amuleo md scarabs rhe mrjoritv or sPeomcnr.bcng

palc m colour. From thc frrsr Dlmaxy there arc br'rccl'rs conta'nirg lmerl')st bracls'

i*", *u.h .rnpl"r.d d"'ing îÉ. Middh K-gdom occrsionrllv during Lhe Fmpire

l for exrmole t*o,methvst " , ' "bs -"re fourd in thc tomb ofTunnthrrntu) rnd

i, *..or',i",.a ,n,it RoÍw tinÉs. The Prcdvnlsrr berd from Nagada nor n thc

Museum of Universirv Colhsc. London. *here I hrve cxamincd tr' whrch Petrrc

ous rmcthv,r.ò althoush it looLs somewhat IiIe verv pale amethvst n cen;inlv not

"methvst- as it can bc scrutched with a knfe'

388 ANCTINT ICYPTIAN MÀTIRIALS AND INDUSTRIIS

r A. Lu6, b H. CJer. Ili{rr4-,4dcn. d. P. r84 lAPPo.lu q)

: w. Do@, in R. Mord rnd O H Mver. CcflPtÚies alAq'4rr' t PP e6-r@ Lr'Jroruu-

úond s obsenationt ir', P 94
'j|MvB: , L a Cl I. R H'ni' ÙxnogdPhi'l Stndk" PP 12L 2
5 W. M. F. Petrie, Prei!úro.n Egllt, !- 44.
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A.methyst worknìgs, apparently dating flon the Old Kingdom, havc been found
in thc wcstcm deserc, abour forty oilcs north-wesr ofÀbu Simbcl,l aod these were
probably also known during the Middlc Knrgdom, though drc chief source of
amethyst at that period rvas eviclcntly at wrdi el Hudi, about tworty miles south-
east ofAswan, where extersive worliìgs aDd nuntrous inscdptiolx have becn dn-
covcrc.l.' Other ancient worknrgs, cxploited during the RoÌEr period in particuÌar,
cxist rear Gebel Abu Diyciba in the Sfaga districr of thc castern deserr,s dre stones
occuuiDg in cavities in à rcd grmite. Plil1y refen to EgyPtirD aDìethyst.a

Ilcryl may be green, palc blLre Gqumarine), ycllow or white, but so {àr as is
lorom, only the green varicty occun inXgypt or wrs uscd 1ry the atcient Egyptians.

Beryl occffs in thc Sikait-Zubara region of the Rcd Sea hills, rvhere thcre are
extensive old rvorkhgs,6 probably of Graeco-Ronan age, and there is no cvideuce
that thc mines werc worked nr the reign ofAocnhotpe Iil as stated by wilkinsorl.o
These !ìincs arc ncntioned by Strabo ? and Plnry I and by many Arab hstorians,'
and were probably the original and only rcurcc of bcryl in clasical times. The stones
rre fòLnd iu mica+alc schists in the fonn of hexagonil prisms having char.cteristic
verticÀl striations. Several attempts havc bccD n.de in úodein tnrcs to reoPen thc
mincs, all of which have proved conncrcial failures,largely bccausc the stones arc
not of ulicicntÌy good quality lòr nodern requirentnts. Bcryls are alwits tram-
parcnt or translucenr and nevcr opaque, and though stoncs ofa good enough quaÌity
to rank rs tme emeralds (drc cncrald being only a prticularly good qu,rlity beryl) t0

nuv rveÌl have been fornd iu the oast. none such lus bccr found ir moden tirnes.
'Màst ofthe crystrls are pale whitiih-green, full ofdrts and unnc forjewellcry, but

1R. nùselbach,,4rr. sa,., sxn (ltlr), p. óe: o H Liìde,,4r, s.'/, ffim (re33), P. 3o:
R. Ensclbach. lr'. Sù,-, rdvn (!918), p. 37oi G. W. Mtrnày, Geos.Jo,,,., xcn (1939), p. Ìo5.

,L. Nr$ìn, Mturdlr,fE o'a,'iúI lfretr, p. r67i A.F^khry,,4,r. S./., xlvr G947), !P.5r-
S4i lnrìliofls . . ..î W.tli d Hrli.

s Min$ and Quarics Dcpt-, Repatt ai îlÈ Mi,ttdl lrd"tttl,, p!. 37-t9; G, W. Múray, cdiro
s..Jor,r., r Gera), p. r79; D. Meredith. Èdr, xlvú (2) (r9r7), !P. rr7 20.

6 Mines,Dd Quadct Dept.. Ro?ott ar î|re Mircrdl lrddtf, pp- 37-39; w- L Huúc, C.óld.gt
.fEjpt, n, Part r, pp. ro7 25 i o. S.h!cidc.. zriúrttiJt Îi, Erhnolasie, xxÙ (18e:), Pp 4r rÒo;
K. Firzlcr, Stei"b irhe ' B.tsoe*e, pp. ee rcr', D- L. MacAÌiste!, Cao3. Jd!r,., xvl (rtoo), pr.
j37 4e; G. w. MùrrÀr,JE,j , r Ge2r, pp. r4,1-5i H. w. Seton Kxr, Edrm D6ef r/ !8/1r.
Ertoditio" h nE BMold Mnf' ò[ Sikdìî ùt.l zaban: A. Stcua, ao//. sù. C@i. !d1., rn (re3r),
pp.319--11r E. S. ThÒmrs, Cdito st. Jo"tu., ú (1eae), PP. 267 '72:E.ve iet, Biùttlie .t Ja4lttcti?,
pp. ró r9. For fúrthù bibliographt sec W. !. Húne,lo...it.; O- Schncidù, /o...ir'; À. H Iteldani,
tsibtíolt.thy oJ Ceoksy afd Reldtèd &hms condn'ins Esypt, C.D shcrhom, Btbims'drrl d
Sth"tifi. did Trhni.il Líkúttne Peldtilt! toEsrrt.

0J. O. Wilkjnson, T,r /4n.t.,ll -Eg!rid"J, r8?8, ! p. 1J4-

s see o. Sclùcidù, z.i,J./'/,t/í' E I',ologie, xxN (1392), p!.4t-r@.
l0Berrl d cúù.ld hrve ù€ samc coúpóririon, bothbe s double sllcrt.s ofb€ryuium and

aluDrinìunr. the ónly diídencc bctw.m dìen beins one Òf q!1lity, the deepe! colourcd úd
mo.c túnspÍilt varicty bcing crllcd eDerald .nd thc lightcr coloùed ùd les trúsParmt fones
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occasjonally rhe coloù is doker and úe stones may be clased as bfcrior emeralds.,l
Beryi was ured in Egypt at 6rct in the Éorm ofttre nl *"t t,"*"e"" 

 

*","i, i; *ii;h
rr oc"curs, sìrcc bcing sLghdl harder tha quanu the Egptians were uabte Lo cur ir
saflsracîonl) unht a laLcr crare. Àtrhough ìr qas somerincs borcd.

.  BerylL freq,rcnt ly.rLcd as thc marsratfor bcrd,.ud ot ler sma 

 

ob-ecrs. bur rnmy
of thesc idenrrlications ùe incorrccr. ud nonc c.ur bc rcceprcd rhi h; ,", ;;í
vdified by? rnheralogist- In facr, so far as can bc ascertaineà, bayl wrs ncver used
in àncieor Fgypr unril a trre pcnod :nd chiefly from protemdc;imes ùd all rbe
ro,r!,ot crlier dare called bcryirhar tuve been exani,ed by me h.vc been foúd nor
ro b. bcryl. Thus rhe sroocs,n the Datuhur jewcucry cr cd eneratd rnd Fwotian
emarld whm fìrst described 3 are sreen fctspar: +i u-," "r I **,i.,}t dí^.,*
crare carled d uncur emeruld s js ato green fetsp*: J.e bcads of I wetfth Drmastí
d"re rrom NaqrdJ a ùe molhl ikely ro be berylat rh: t  pcr iod; rh" e.eej,  , r ; ,e oî
rhe rhrec -f$ errh Dyrsry5scdabsrnd ofone oTùe rwo EighLcenrh Dy;asry scubs 5
descíbcct às l,rryt ha\ bren examined by me and is oor berl l (rhe othcr Eiqhcenth
Dynrsry \crrrb also described ar beryt coutd not be fou,d, bur !r is verv im;robÀbtè
thà, ir ; beryl). Pe(rie sLÀre, o rhar 'Berlt 

or emcratd is untnown in *í,U, ,,a *^
onJy worked aftcr the ccs.rioj, of.c.ìrab màking. The amutes, beads md pendroo
(prcdynstic. errly dyna'Llc and New Kinsdomt found in Nubp ald ..1"à U.^t ,
a.c almo\r cer(rinly none ofthenr bcryt. $,orre ofthe beads thar were htcr.ubmiticd
to mc tor verifcarion were olivine rd so,Dc greerr i'elsp.r. Beryl obiecrs ucre found
ar Copros.s bur no par(iculan are givcn. arrd berlt "-;ler, *,r;d to be ofabout the
end ol the Twenry-sì-\th DyGry 0 aDd of rhe Thirtrerh Dynarryro resDecrivclv are
recorded. Matry.small objetts fond I \urr ud othcr sire, rn ,tj. s,,a," n"* [*"
rooseiy de5cnbcd is beryt Iln rhe ert lvarion rcpons. though rhe corrcctnes ofdresc
rdentd'carrons musr bc doubred, sincc of two specimcns submitred for veri6c,rion
one proved ro be nephrite jade ud ùe other a specic, of microtine fetsprr.,! Tt,ere
*e, however, large beD Ir ir the silver jcwetlery dircovered ar eusrut,,s and r smete
uncut .cmcrard ws idenr!fied in À necklace from a prcdynastic gr.ìve ar Kuìrdieh:,{
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Qun$ Dept.. Repod an,he Minùat lidu,try. pp, l7_J8, Ct. W, F. Hum.,
w.orogt ót bgt^ 4 Patt ú. P, 359.

, J. de MótEàn. Datuhoù, haa-juia ,toa.pp.bo,ól-64,6cF1o, !!>l4iDdh.hout,tsoa.�tBor.Do.
5,..r r, j8-ó{.In qvùJ iùrb.Ò vemtr rcpers dc Morsr ",,i,br., f., s,_pr., L je M"iE;.

?:::::\ 
hù"t,B t 8et, p.66. P1 * (ri. ro,. ùd E. !ernin. 8i1",, a o4ei""í. p. zt. itos

:9;5,ri:?;i:'f j#'éitKil;ii),:f"'ìtra.''o,,p.Je.
:lj: l.{e_w!cr.y, s_eidî;ld?ed seal, Nù. 3?4ro, 37413, 3 74re, 36236, !74a?.ú w. M. F. Perie, Sed/drr crd ùlindds. r. B.

-  
? C.  A 

.Rei" rer ,  
, r / , , .  5 , ,u,y  o1kub,a,  tooT ,oos,  r ,  pp. l l .  r r ,  , :J ,  rJ : ;  c .  M.  r t rú,  4r . t ."'i'(,' 

#"il;liLl�il}'"!.'.'!;^' 
'-" 'o'o PP 5t '4 s7i to'Èto'� '� P' 2r'

t W . M . ! . P e ú i c , K a r , , , C w o b a n d H a w d r d , p p . , ù  
r 9 .  , ! W . M . F . p e ù ' c , , 4 ù v l o . . r . D  1 8 .', ̂ rso A rúquobe, amJzon fone dd ftctutd maFú. r, D. Dmm, Nhi, ;. r. 

'
u W. B. En.,r. Roydt îoabs ofBa úd and e",Mt. pp., ,o. rs:, ras. , s.7- rso. ,ói.'iqz, ,qs,

,,-'l-i l{T. 
Bpti,ht 
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dit cmbnsa . . . auJ rlft hi.dhoJ.4 va4 Et K,búi.h .\ud. p. rc,.
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Cdlcitc, hda d Spar
Calcite is snnply the geological rurne for what is termed alabaster in Egypt; in

thù plates it is transluccnt and ir this form it was cmployed as inlay forjcwellery
and furniture, fot examplc on some ofthe objects fron the tomb ofTutanklurur

A very pure and tralsparent variety of calcitc termed 'lcehad spar' was used
orcuionally for srmll objects, r cylinder seal of rhis material fron thc Sixtlì DyDasty
benrg known' (though lceland. spar ìs ncithcr glass-hard not natural glass as stated
in the desoiption), as also bead.s of thc Eighteenth, Twenty+econrl and Twenty-
third Dynestics rcspcctively. Brunton rcports a green calcite bead of Badarian date."
The trarsparclt cover ofthc snall 'ox' pcndant from Dahdrur is rcither lceland spar
(sparlr) u stated by the finder,3 nor fluorspar as suggested by Ncwbcrry,a but rock

Allvaricties ofcrÌcite occur abundantly in the eastern dcscrt of Egypt. Iceland spar
benrg fould west ofAsiut (fron rvhich place drae is a 6nc specimen in the Geological
Muscum) and also at Xl -A.narua.

Carnelian is a translucent rcdchrlcedony, the colou bcing due to the presence ofa
small amouut ofoxide ofiron; in the forn ofpebhlcs it occurs abundantly nr the
eastem dcsert ofEgypt and certainly in one locJity at least in the wesrcrn aleserc.T
It rvas much r:sed fron prcdynastic times onwards,s at fìrst for beads ard amulcs and
lrtcr rlso for inlay for jcwellery,'� furnitue and cotrurs, and occasionally for únger
rnrss rnd smrll vescls.1o In the Cairo Museum tLcre is a decorated (etcheQ crmelian
scaiaboid ofthc lightcenth Dynasty (posibly ofAmenhotPe lII).11 Tlis is the only
cxample ofdecoratcd camelian known to oe from Xgypr, though this technique is
""'y ion:r"o" f."'' India an<l Mesopotania. Mlen found a fcw ghzed carnelian
bcads of oredvnastic date at Armant.l:

Dr:ring the lighteenth Dlnasty an imitation carnclian consisting of transluccnt
qùartz set itr À red cement was oftcn enployed ro supplcuent the genuhe article as
inlay, {br instance, on two ofthc codìns ofYuya, on thc co6n formetly supposed to
be that of AkÌrenaten. but now thought to be that of Smenlhkarè, and or scveral of

tH F . .H^ l l ,  Cdtabg"e  aJEg-  s1 tubs .  . ín îheù i t  Mus.P N i
a G. Brùtrú, Mattdtedda, p. 36-
sJ- de Morg.ú, DdÀ.to,/, 1394 1895,P 67
aP. E. Ncwbery,rE,{., q G92o), p. rt9.
6 A. Lucas aDd G. Brúton,4r'. seru-, )ffi (re36), pp. 197-2@.
tr ctJ. R. Hari!, I/rnoJl,!/'tal Sídidr, PP. Ì2rr.
? R. Ensclb.ch,,4ff. sd., xsr G933), p- l?o; G. W. Múriy, C.o3 Jó,n., xcrv G939),

I W. M. F. Petrie, Prl,iíotr EJt?t, P,44r G. Brúton and G- Cato4_ThonPsn aad, ,

'E.g. in the ùidets of Qúe@ Heieplìeres (G. A. Rcisct, Hi'tory oJ tlE Ciza N.îo?otn, a,
p. 44)

roJ. de Morgan, DdlÍtó,f, ú dtvjeit 1894. p.70,Pls.w, xxvi w. M. F. Peùie, Ro/al Tdtúr,

i1w. M. F. petrie, Hs/orr.r'i SrdrdúJ, 1889, No.8r9. Mlseúú No. +r4?: H. C. Bcck, -a'liq,dds

Jo,/., xtrr G93t, P. 195.
DR. Mond and O. H. Myers, Cen?ktict óIA teú,r,p.12.
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the obiects *om the tomb ofTutanlhamrn, includìng the nìask' the four rniniature

cmooic cofns and ùe laree eold cofin
sird is the namc aooliei ó thc d*ker vuieries of carneliar. some of thich are

almost bla&: it was "ied to a small extart from pred].nastic times onwtds't for

example ir Lhe sard md gold sccptre of Kharekhenur (Secord nprastv)''� od for:

decorativc plaque of AmeDhorpc lll r Pliny sures a thÀt sard occurs in EgyPr' wbiclr

i v. J* "".i.ty of camelian was used occasionallv for berds in the Twelfth

DlnÀsty,' and in the jewellery from the tornb of Tutanklamún'

Chaledony
Chatàonv is a form ofsilica, trarxluccnt and somewhat waxy in appearance and,

*h.n ou'.. *hi,. o. er.virh-thne ir colour vith ofren a dighr blLrish rut: it m"v

h""-; ' ,  b. . f  , l - . ; ;y colorr ouirg to t f ic prqsence ofa smal l  proport ion of

impurirv,  muy ot the colorrcd var icrrcs having 'pccir l  n:mct.'Ch,lceao'v 
occ,,r" ; Eer pr neu Wadi S"sa Ù lnd ú wadi Abu Gcridr 6 in lhe

-.r.- a**rii" rhe e"h"ii.ì-o*i. .r Lhe -r'icm de"cn;'�abour fortv mile' oonh-

$.sr ofAbu S;n,bel:"  in úe Fayum Province'and in Situi .? I t  was cmPloved occJ-

sionally in ancient Xgypt for bead', pend:.s, "nd scarabs,o i* use dathg as car\ as

predy.nastic times,ro and as late as the Roman period.

Chrvsoprus is ar ,pplc-ereen coloured varierv ofch:Jccdonv A pcndant ofpre-

d'."'ti. d"'. found ,i El Àn-,1, r strted to be chrpopra'e.lr as:l'o a Érh ord rn

arnulet of"r' known d"te.r'� Predynastic beads from Matmar were tcntativelv identifred

as €hrysoprÀse,8,nd chrysoprasc has been rcported ir several picces of jewelÌeryin

the Berlir Museum.ra

Coîal
Coral consists of the hard skeletons of various maine organisms ard it mav be

uhire, v*;ou" shrdc' ofred. or black in colour. onJy ùe whnc md red kirds need

be conridered. Às there is nor rnv record of úc blark vrriery having been u'cd

rncjenrlv, rirhouqh rt occun ir the Meòtcnaneo
Two'instanc.' of rfie ordrnry whrrc cor.rJ h,virg been u'ed in dctmt EglPt
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1 w. M. F. Petne, G. A. waihwright dd E. Macka, turtrúth' Cúzeh ad Múshùreh' P 22'
, W. M. F. Pettie, Ro/d/ Torùt, n; P. 2?.
!J.E-,4., mG9r6), p. ?4, PÌ. xr- Inxlît: 3r.
6 re. M. F. Pctrie. G. Breton and M }'. Mufrv,Idr,r, t, P rl
óT .Baúondd 'W.F.H lme,To log  an l  Ceo l .  o f  rhe  Edsre t r  D . re4  ! .26ó;  W'F  Hume,

ceolorr ófE?vDr. E. PirtD, p. 86:
'5;;-;; f "- ,l** ';*ce' ruì br s.n ù rbe G@rÒsic,] MutM ct'o
3 O. H. Litd.,,4rtr. Sed., !!lJúG93t, P.80.
' w. M. F- P;rie, Sr.rdrr i'd CIIúle'r, !. s ; H. R. Hall , Catnlague óf the E8' sdtdbt - it

the Bit. Mus., p. ]Jwii'; H. Cùter, Turaikh-Aaaí, a, p- r27.
'0 .w. 

M- F. PcÍie, G. A. Wai'wisht úd E. Ma.k.y,Idbrtihîh' Cúzeh ain Meehuneh, p 22'
11D. Rd<lalt Maclvd úd À.. c. M.@, El Aîúah afl,l Abrdot P. 49.
1s A. Brongniùt, iú J. Pàsal^.s@, caîala4úe d6 óíri|uné! dlcó'wtes ei Egv?te ' P 22r '
!3 G, BlutoD, Mdlrdr, p.23.
ra H. schàfcr, ,,l8tltir.l,e Goldkhsiedeatbeite\ Nos rl'34,35,37.
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which cu be traced were respectively at Gurob (Ninctecnth Dymsty) t and it
Dcfemch (scventh to sixth century n.c.), et which latter placc there was r large
quantity in the form ofnatural brmches.'

Thcrc are two v ieties ofred coral, one the well known, solid, branchhg kind

lcoralliwr nbilc; Corclliun nbrun) used at rhe present day forjcwellery, esPecially
for necklaces, and the odrcr thc lcscr known 'pipe' or 'orgu coral ('Íltbipon ntrsi.i) ,
rvhich, as the name indicatcs, occurs in the form ofhollorv tubcs, the appearance of
wh,ch i ! .ou,ewhrt sugg. ' î iv.  ofù, inidture orgù p,p.!

The former. or prccious coral, is obtained naidy lron the westem Medit.rraDerD
and was an importmt article ofcommerce in Roman tnlcs. All the examples hown
fron.ncient Egypt arc oflate dne, ranging chìcfly from the Ptolcmaìc to thc Coptic
period and they consist cither of amuiets, or more generally, of beads or maÌl
branched pieces borcd for mpensìon roundthc ncck. Bcads ofthis coral arc conuon
h the graves oflàtc date discovered by Emery ar Qustul, nerr Abu Simbcl nì Nubi.3

lipc coral occurs on the shores of tLe Rcd Sca; Pococke siw it at Tor (Sùni) { and
in the ceological Museum a! Cairo tlìcrc is a sPccimen fion Dahab (East Snrai), but
it n fourd also farther south.s ThL coral was known rnd uscd ancicntly, and beads of
ìt, botL of Bedarian and early predyrastic date, have been found " an<l rlso pieces
brolcn up ready for threading;' it has becn for:nd, too, in a Nubiat grave ofabouc
Old KiDgdoDì d.te 3 and also in an lighteenth D)'nasty ìrousc at IÌ Amarna.'�

In additiol to the speciDlcm cnumerated, othet examplcs ofcoral are krown, of
which neither the kind nor coloùr dc mentioned. for istucc a pierced br:nchcd
prccc of B,d,r i rn age:r0 -  'per ime,,  of  preoyna,, ic darcr '  a lump óf fo* i l  cozl : ' ' �
a 'largc piece',r3 and onc or two bits.ra At Coptos both red rnd white cor:l werc
fomd.15

crccn CÌspar (microclinQ or rnazon stone. as ir is sometimes calÌed, is an opaquc
palc green stone, not vcry uniform in colour, consisting of a double silicatc of

1w.  M.  L  P€t r ie ,  Kd/úr ,  Cutub  a^d  Hdvr td ,p .1s .
s w. M. F- Petic and !. Ll. G!ìmdr, 7!16, !, N.b6ldt dnd DeJeMel', p.7t.
3 w. B. Eúcry, Ro/dl To'nrs oJ Bdllard drd Q"tnt, pp. 17, 51, ra9, r1t ,196.2a2,2ó3,2ó5.
I R. Pococke, Ddffirrio, {y'tlÉ Eút dnd sor€ otln Courties,p.14r.
6 T- Brrron dd w. F. Humc. TùpÒr. dnllCeol. oJ îhe Ed:retu D.!ú, p.137.
. G. Bruìton md G, Crton-Tho\rpsa\ Bddúidf CiriliMtiòn, pp- 38, J6. This hatùi.l, wNch

is now tu lhe Cdro Múscum, is organ co.al and not dcntalium as reporred by the sPccù,list ro wlìo'n
it Nas subnittcd by the fndcr: G, Bútoq M6.d3.dd4, pp. 43, Jr, 52, ?r.

? w. M- F. Petóe údJ. E. Qúbe1l, Ndq.tla ad tsalldt, p.2r.
3c.,4.Rei cr,,4rù. s,/,et oJNubid, t9a7 !s08,t,P 42 Tlìese bads are dcsribcd as \he

or coral' and thc coloú n not stat€d, bút thc t c Mr. c. M. lnth infonned thc author th3t dÉ
material was prlc rcd pipe conl.

0 T. E. Pect Dd C. L. WoolLy, ciry a.f Akhebdîeí. t, p. 2r.
1o o. sruton and G. Caton-.Tbo\npsaù, Baddiab C;oitndhr, p. 3s
11G. tsrotoù dd G. CatoD-Thomlson, Bdddrid" Ctllndùot, pp. 56,63,
tz G. Bt@ror, Qr! and Bddai, t, p. 26.
13-4. C. Mrce, M.M.,4.alil.,E lptki Erled, 192a 1921.p.12.
r! E. Naviìle, xlr, Dp. ?d,ttle at D.n tl tsdhdti, tr, p. 13.
6 w. M. F. Pctric, Ko/dJ, p.2ó. 'd CiJ. R. H,rn, re,nostu?hndl sttrdie!, PP.11t 16
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aluminnrm ard potasium. Ball fouad small cryshls at cebel Migif in the eastem
deserr;l Robhson foLnd 'a Lrge perfect crystal in Wadi Abr: Rr:sheid, a ributary of
wadi Nugrus';'� Ahrncd lbrahim Awads found a broad seam of the blue-green
varicty with ancient workings ir Wadì Higelìg about seven mila west of Gebel
Migi{ ùd numcrous large lumps have been found on the lower slopes ofthe Ha6fit
rúgc. Somc yeals ago it was suggested that the libyan masifs might yield sources
offeÌspar,a and extensive workings, sooe of ùcicnt date, have sìnce bccn dncovercd
at Zumma in thc Eghci moÌutaùs trorth ofTibesti.5It is posible that some ofthe
Glspar ùsed in lgypt Day hevc comc from this sourcc, but as yct proof is lackiDg.

creen fehprr was employed on a srull scale for berds fron as early as the neo-
lithic period 0 and was uuch used nr-the Twelfth Dlnsty, for cxrmplc, ir the
jewellery from Dahshur ard Lahun respectivcÌy, nr the dcscriptior of thc former of
rvhich it is wrongly rcrned ernerald. k was used also during the New Kingdor* for
instance, for amulets and inlay nr the tomb ofTutankhanùn, and, exceptionally, for

creen fc[par is ftequently confused with other green stones and is sometimes
callcd 'nodrcr of enerald', though it has no connexion whatever with emerald or
beryl. Not nrÉequently this stone has a bluish tint and sometimes is definitely blue.

one bead of green duorspar and five beads of yellow Auorsprr, of predynastic
date, were foud by Myers at A.rnant,3 and another bead also ofpredynastic date
and thought to bc fluorspar was found at Matmar.' ?ctrie refers to a fragment from
thc 6ase ofa statuc ofRanE.s II which he describes aspurple duor,1o and a puîplc ùd
green fluorspu cup ofRoman datc said to have been found iD Egypt is in the -A.slno-
lcan Murum, O>ford.t1

carnet is the rume applied to a group ofminerals, consisthg ofdouble silicates of
certain metals, ùat arc disnibuted widely in naturc, but generaily arc too dull for
use as gem stones. The gamet employcd by thc ancielt ngyptiaru was a duk rcd ot
reddish-brown translucent stone thac occurs plcntifully in thc country, nuely at
Aswan, in the eastem desen,la at Kha€a Oasisra and in Sinai,16 the ston.s, however,
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\ J. Ball, Geas. md Ceol. o.f South-Euîeú E|rpt, t. 272.
s G. Robinson. in W. F. Huúq C.alosy oI Eswr,4, P.tt ú, p. 8ó3.
I G@logiol suvel ofEgylt.
I G- Citon-Thompson md E . W. 6aîd11ú, Daút Fafun, p. A7.
5M. DaUoni md T. Monod, Mnsio" lidtifque du Fezzd", u G948), !!. r33, tj3-4; ,{. J.

ArkcU, K!Jr, E G9r9), p!. rJ 16,24 2r.
'G. Caron-Thompson ddE.W.Gúdncf, Dest Fdyrh, pp. 32,40, 56, 87, 90.
1 H. E. 

Wwj'nock, 
Tieúurc al Thtee Etyptia| hiiPss, p. 5t.

I R. Mond dd O. H. Myers, Centteties a.fAútutt,l, pp. j2,a4, rc',b1.
e G.3.úton, Mdt dr, pp. r9,.j, Pl. rxx. r0 w- M. F. Petrie, Wildoú o.fEgwt,p.97.

rr D. B. Hardcn,Jó!tu. Róftft ,St di6, xuv G9r4), !. Jl.
1' cl J- R. HaFis, reri.ogrdphkal sturli.s, pp. rra ú.
13 T. Bmon and w. L Hume, Topar. and Ceal. oIthc East ft Deselt, pp. t?o, 2t8; w F. Humq

Cealoqf o_fEgryr,ú, Patts, pp. 863-4 ì J. Couyat, B"ll. Str..ft. de Minétuloeie,xxx\ (Í9r2), p. sót.
L 

J. cony^t, Buu. so..t. de Minlrdlo{ie, nx (reo8), p. la8.
ú ^î. Búrar, Topos. and Ceol. aJ the Púigld oI Sifai, p. ,ór.
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usrally being too snall for use, especially those from Aswaq the largest being those
from western Sinai.l Garnet was used for beads as early as prcdynutic times,r and
was employed to sornc extent during the Middle Kingdoo, both for beads 3 a:rd
inlay.a Iiwas also uscd occasionally in thc Second Intermediate pcriod,5 and dr:ring the
Ncw KiÌgdom-6 Cai iaud, in r82r, sa's that at Aswan and at llcphanrine he saw in
the hands of 'thc Arabs' perfectly crlstallized garnets, one of which was an ìnch in
diaraeter. Hc was unabÌe to ascertanr from where they hed bccn obtained, but thought
n could not bc far rway.?

Haematite ìs an oxide ofiron nuch uscd as rn ore for the production ofthe metal:
it occun nr dìfcrcnt foms and cotoun and may bc black, rcd, brown or foliated ud
micaceous. An carthy variety also occurs, but it wìll savc confusion if this lattcr ìs
called rcd iron oxide or red ochrc. The particulat hacrmtite used by the Dcicnt
Egyptians for beads, amLrlets, Éo/rl sticks and smalÌ ornanen* was a black opaque
kind with a metallic lustre, which rvas enployed rs early as thc prcdyrastic

Although haematite occurs plentifully in Egypr and although it was worked in
thc cestem desert at a latc period (probably Roman) for the production ofmetallic
ìron.ro it is not known from where the small amount was obta;ed that was used
carlier. Dioscorides says 1t that it was dug out of mines in Egypt. Several Pieces oî
typicrl kidney-ore haematite were found by the Oriental Institute of Chicago in
rubbish heaps nr thc temple of Medimt Habr:

occasional ìnstarces ol the usc of magnetirc (nagnetic iron ore) for sna1l anulcts
have also been recorded,lz aad astamctte oflimonite is in the MetroPolitan Museum,

|W. !. Hume, Ceolosr otEft?r, t, Part E, PP. 861 4.
' w. M. !. Petrie, &c/t6rdrt E8i,tl, !- 44i w. M- !. Peric mdj E. Qúibcl, Nd{dr'd ,"dBalld',

pp. ro, 24, 44, 4t. 67; G. Brúton and G. Catoa-ThomlsoD, Bddati\r Ciuilitdtiót, P 5ó;E R Ayttoî
od \v. L. S. LÒat, Pu d/tr6ri. Cehetery dt El MahBM, P.1oi D. Rùdr[ Maclver 3nd A. C Mace,
El Atrtdh drd Ahfdos, p- 48: H.Iúkú, Búi.tu nbd die C6bukg.n - auI die Ftiedhiilaó tón El-

Kabdfhh-Srd, p. roÍ.
sw. M. F. Pctrìc, Did?oln P,rva, p.44l Cizeh rnd Rileh, P. rttl Gúst^rg, El Anboh, P 29t

R. Eqtrgclbach, Hdrd8.l,, p. 13.H.Júkr,Bai.htitbúdi.Cúhrngcb. auJ die Frie'lha.fet uor El'
Ktbdrieh Notd,p. r47-

I H. E. 
.wn 

ock, 1-r.6!a d/Ei Ì-a[tr, PP, 24, 3 r. See also above, P. 126
6 D. Findall Maclvcr úd,{. c - ]r,ace, El An6h dtd Abrdot, PP. 69, 87; W. M F Petric and

G.3mton, S.dm.,t, ! p. 19.
! W. M- F- Peki€ and G- Br6ton, Sdó,.rr, r. !. 23.
I I� criltiaùd, t/o/ags ò l'ód'i\ ic Thètt6 et ddú h' tuútr, pp. 12, 80, Pì. L( (7); J. Couyàt,

B,ll. sa.. It - d. Miildtagie, xxrv ( r9r 2), p!. rór 2.
3 Cl J. R. Harn, r.ri'orrdphndl St"dics, pp. 1ó8-7a.2!a 4.
eW. M. F.P€Fie, P'.l6tdri.88ry,, p- 43: E- R. AyrtonúdW L S Lo^t. PÉ'rnattk C.ffitery

rxH- Brucsch, zl.s., xs (r8e2), pp. 1ro-r2iH v Minùtoli, Reile n Teryel d4 JUPìkl

13 w. C. Hayes, S.?,er, t, p.2r4.
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The term jade ircludcs two distinct oherals, nephrite or tn:ejade andjadeite,
which aÌe so much alike that udess examined chemicallv or microscooicallv thev
c,nror be disr 'ngui ' l ,cd $nl,  cctai ,ry from one arothei.  Borh may be coioure;
white, grey or various shadcs of grccn md both are translucent with a somewhat
wary or grcasy lmtrc. Thc speciic gravity md hardnes also are much alike and rnay
ovcrlap, jadcitc, howevcr, bcnrg slightly thc hardcr and hcavicr of the two. Chem-
ically, the compositioù ofthe two materiaÌs is very difcrcnt, ncphritc being essentially
r double silicate ofolcium and Mgnesium andjadcitc a doublc sjlicate ofaltuiniurn

In the Old World neplu:te occurr in rhe vJley ofrhr Kda Kóh nvcr ú rhe Kwen
Luen mountains north ofKashmir and other localities iÌ the neiehbourhood. rvhere
there rrc rncient workin95 rhrt  Jre now r lmo( exlaustcd: r l  Sibcrra. qcsr of LrIc
Baikal and in smal1 quantity in Silcsis,r in Ligud!,1 tu the Harz mountains 1 and
posibly in other localìties ìn xurope. Jadeite is found principally in Upper B,:ma,
but also h Clin4 Tibet md Brìttany.'

Several spccimcns of wlut nay be nephrite orjadeìte have been found in Egypt,
for eumple, a ncolùhic cclt from the Fayum, now in the ?eabody Museun of
Harvard Univcrsity, md dcscribcd as nephrite;s a snall axe-head discovered tyjunker
at t\c ncolithic rttlemcnt ofMcrnndÀ-Bcnisalàmc ud now ir the Cairo Muscum.
which thc frnder calls 'NephJit (Clìloroncluit)';4 two axc-hcads of prcdlnastic
datc, onc of which is ir the Cairo Muscum 5 and thc othcr in Uliversity Collcgc,
London, where ther€ is ilso a heart scarab datcd to the pcriod Eightccnth to Twcnty-
second Dprasty and another of fighteenth or Nheteenth Dyrasty date;6 several
objects in the Berlin Museunr incÌuding an oiÌtment pot ? and a heart scarab 3 sai<i
to be jadeite, ind a ring '� and anothcr heart scarab (in the Kcinard .trrì:Ìet board) r0

said to be nephrite; a double signet ring fbund nr the tomb of Tutanlhamùn,ll and
several other objects ir the Cairo Museum s:ted to be posibÌyjade,rs which latter
in my opinion are treither nephrite norj:deite. As it rvould lle imposible to examine
any ofthcsc objccts cithcr chcmicalÌy or nicoscopically without destroying then,
rhe only detenninîtion thÀt could bc mede is that ofspecìic gravity. This was done
for three of the objccts in tlìc Cairo Museum with the following resulr, namely,

neolithic a
fiom whic
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rL.J. Slencer,,{ K4t ró Pr.dars Stóú9, p.2tr.
I C. Dxry lordc, Jo,fl. Roydl Atthtop. I1st., Lx Gs3o), pp. 2.1 4.
I O. Bt€s rndJ. E- wo16, Mdr, xv (tqrt, !p. r3>a.
a H.Juùker, Mtr,t'lÈtso,Mlóne ,an 1.Felrruar bis a.Altil rr_ro, p. 80, Pl. w. Cairo Mùselm,

No. J. J79J4.
5J. E. Qúibcll,,4d',n OúlùiJ, No. r42re.
. Ww- 

M. F. Petic, S.drabr a,d C/lir.lm, pp. 3, 29, Pl. xr!d, Nós. 20, 2r-
1 H. Schà.te\ Asyrtis.he Gavs.hniede.tbeik't, Na . ry.
3 H. Schilèr,,4spú.lE Goidr.Àútíedeaúeiren, No. 3 s.
! H. S.hàfcr, ,,lgp}?r!d/ cdldJrl,^iè,lodireit.b, No. 226.

ro G. M6ll.ú, A',tlith. Betuht., xxxrÍ, No. 2 Ger,), col . 24, G. Ii\ocdú, A.yltitthc Inthtiteú
a"s dal Kiihiglkhen Muyen zt Betlin,ú, p. 3r2.

1rA. Lucs, in H- Cartcr, ?-,f-anuÈ1,,fl, m, !. r82 (Appendix tr).
DJ. E. Quìbeu, ,.lr.idi. Oúj..rr, Nos. r42Jr, r42J6-r42J8.
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:reolithic axe-head, 3.35; pred)austic axeÀcad, z.qS; Tutankhamun ting' 3 oa,r

from which it sccm possiblc thàt lhe neolithic axe-head nuy be jadeite, tLoughit

docs not look likc it, ,rnd che predl'nastic axe-head and the ring may be nephrite ln

ny opinion, howcvcr, thc idcntity ofdre orjorny ofthese objects is by no meaus let
-n"À. *d '""* of them mav be amphiboles of the tremolitc-actinolitc group,

wlrich are fourd in the e",t".r' iesert of igypt, for inshnce in Wadi Hafalr'! while

others may prove to be grcen jarPer o. green seîpentiDe,- both of lvhicL 'an easilv

be mirta\en for nephrirc.s But thc rúg i r  almosr ccruinly n"ph te r .  al 'o rn un-
spet i îcd obtcct f róm \ur i ,  or igbJl l  de.cr ibco s beryl ."  od rh,t  f rorn the cnd of

rhe r iq rrccnth Dln,s,y .mJl pi ice'  or this m,rcnJ 'hould havc Ieached Fgvpr frorn

Asia would not be sLuprising.

-  
1^pe'  i ,  , "  !mpurc. opàquc. co,, tPacr vJr iery of i l icr '  rh,r  rnav bc coìoured

' .d".  g**.  b '"- ' :  b jrk o, vel lot  bì  coloou'd'  of ' ror ' '  rhc red be:ng Lhe kind
pr:nap"lly *"d in afficnr lgyPt, thor:gh thc other coloun were oaasionalÌv

it'" -..gúlo" "r-a ""d ycllowjaspen prcsents no di.6rculty, but in the case of

srccn. brown and bl^h i rspes msL:kc'  of  idcnt i f ica'on Jte no- rrn '  orurnoì '  Àrrd

í*.- .*r ,U., ,  * . '  *c need rml icat ion belore they can be acceprcd
Rctljasper, the rse ofwhich dates back to predynastic tirnes,s was cmplovecl drieflv

for bruL rnd , ',ulos. tlough rcn,er'mc, ,. rrJry for';cwellery rd occ*ionr11v for
'crrubs "nd or l  cr purposc' .  Pan' ol  rwo ' l r r l low bowls ofred jaspcr oe know Iton

the First Dynxtyi a'foot from a composite stahc was discovcrcd at El Anurna,3 a

l"ree crrveà h,nd fou"d at Medinet Habù is now in the Cairo Museum,' and frag-

m"ntsofth" ""'" "nd to" ofastatue fòrrnerly in thc Cdnarvon coilection are now in

rhe Merropor,rrn Mu,c,,nr.  o Unworkcd .anrples ofred i r :pcr rcre inctuded rmong

found:r ion dcpo' in of Rrr*e. lv."  ud r  l r rge rough blo(< orred jrsPcr or Lre drre

was found at Menphn.t!
creenjmpa is kio.m fron:s early as dre Badarian pcriod for an amulet ard for

r A. Lucrs, in H. Cart€r, T't-'nkh-Awn, ú, P r82 l\plcndix n), wherc ìic sp€cifìc Cralitv
n rated to be 1.4 iDstcrd ofl.o4, whidr caued it to be clascd sjadcitc instc'd ofnephritc,whìch

! Kindlt communicatcd by Mr. J. Dúilte..
3 The he.t scanb in the KoDa.d board was originaly dcsribcd djsPù' wlich i! Probxblv

is. sec Catdloe'e óI the tunhftd Coll..,tor, r9r2, P 14, No 53o.
! D. Dùham, Nrri, p. t,
5 Ct J. R. Hrris, lcrlóJla?/t.,1 Srldidr, !P. rrr t3, 121-4, aúd rr3-rt rlGr-
6 R. Engelbàch, gdeS?l, p. 14.
'J. E. Quìbeu, Sd,lq;, r;t , ,9r 4, !!. !ó. r7, Pl x!- Mr. Quibell kin'[v showcd mc Part of

" * . ; "d ' ; . rb . *1 .H" ' "c ,G?o/ .J /oJE91, , t r ,Pr r tn , ! .7or , rc fcs toa jaspcrPoraomthe
romb ofKhasekheùui,

3J. D- s. Pendlebuiy, ciry oJ Akhel'atd, ú, Pt .rt li

tu lurtiDctotr Iine A.!ts Club, catilogra oJ ai E hibitiah oJ EsvPtidr A (192a)' P 8o, NÓ J9'
ll CarnNon and H, C,rter, Firc ved6' E ?latutiakt, p 48, Pl. x!; W. C Hav€s, sÌe?'el' tr'

D w. M. F. Pcmc, Mei,ó,, dtd Mùiphis, fi, P 4o
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a bead,1 for beads also frcn the Fourrh Dynasry,' and from the Middle Knrgdom for
scanbs s ud b€ads.{

. Bropn and black jasper datc back to the Middle Kingdom, nom which period
there rrc scvcral scambs ofthcsc stones.!

. Yellowjasp.r, so far as is known, was not uscd before the Eightcenth Dynasty,
the best example being the wclt-hown broken head of Nefertiti or Tiv formerlv
ir  rhe Canrarvon col lccr ion ,d now i ,  rhe Merropol*u Museum;r parr 'of  r  hrni
rn ycl lou japcr forrnd at Mediner HJbu i i  now i i , ì t  "  C, ' 'o mu,. ,ui ."

A. weight said ro be ofopaljasper is in rhc Metropoliran Museun.T
Thejaspen ofBgypt arc well knoran md specìrnens ofe brownjasper (sornctines

bandcd) are exhibited in mineral collections in London, Vicùa and Praeue and
posrbìy clsewhere. R.djasper occur.  as brnd\ in cc'uin,oc}\  in "cver. ì t  lor"t iucs i , l
the castern desert, for cxenple in rhe neighbourhood of thc Hadrabia hills;3 ucar
Wadi Sagà 3 lnd Wr& Abu Gerida,3 nr sone of which phces thcre is evidence
of anc'or mining:broM jsp.r  is found plcnrrfuJly i r  the form ofpebbles:a l rgc
vein of gicen jasper spottcd with red, which hrd bcen worked anciendv, was seèr,
by Brucc on hL journey frotn Qenr ro Qus.r:r wl,erfier black y,pa s found
naturally h Egypt camot be stered, but it probably is, thougL no recortl ofiis occurence
can be traced. A piece ofworkedjaspcr, evidentÌy a fragnent ofa statuc, partly red
ard pardy ydlow, w:s folnd by Mycrs er Armmr,tù which proves that both colours
occur naturally together, ald snrce the red variery is Egyprian rhe yeÌlow probàbly
also is Egyptian. Thc red jasper hand alrcady mentioned has also a small vcil of
ycllow on the r:nder sidc, ard in the Cano Museum there is also a beautifut sull
phquc of green and yellowjasper carwed virh a Hathor head ir relie{ probably of
Saite date.

Lapk Loztli tL
repis lazuli is an opaque stone ofa dark blue colour with oftcn spots, patches or

vcDs ofwhire (cr lc i te) úd .omerime, rrrrnrrrc.  ycl lo- sp-gt-  " f*o; plr ì . . .  t . "k-
ing likc specks ofgold, Cheoically, lapis larùli consists ofsilicatcs ofaluminium and
sodium togclh€r with sodnrm sulphide. It is certainly the orízdapos of Theo-
phrastus t, rDd the r.llll t"rr ofPlny.f

r G. Broion, MdJr,8ddr'a, p!.38, ar, jt.
, G- lruùtoù, Qd! dd Aadd'i, tr, p.2o.
r \v- M. !. Perrie, s.d'drJ ard crfùr'Ùr, p. 3; H. R. Hall, catalorue.J thc 88. s.dnbs . . . tl

rf ad. M!J., PP. xxvi Nii.
' W. M. L Pet.ic, c. Brhron ard M. A. Mu.ra),, tuh,", n, p. 13.
6 Búrhrston Fine Atu Club , Cdfalos"e oJ an E hibniot af E1r?tidn Art (1922), p. so, No. 4ó,

Pl. vÌ.

? W, C. Hayes, S..?r.r r, p. ?r-
3 T. Baroh and v\v. F. Humc, Tapos. aú ceóI. óJ th. E6''tn D.!rt, pp. t2,22j, 228, 266i

lw. F. !{umc, G.dlo8l oJErp,, !, P.rt m, ?. 862.
11. BNce, ndr.lt to Dis.Òret tlt so,r. ÒJ th. Nik,a,2nd ed., !8or, p. 89_

ItrR. Moùd aDd o. H. My65, Teúples o.f Atttdit, p.62.
11CfJ. R. Hmis, reri.ogrdlhìu| St|dies. pp. \24l�,134 s.
r3 Or sr,r.r, x@; cl E. R. caley rndj. F. C. Richards, îreóphrdr,s an stait\, pp.13ó 7.
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So far rs is known, lapis lazuli does Dot occùr in EgyPt, though, 'hs ebùndant use
at lery early d"rc does sugge'r rhc posibiliry rh:t ir ru; be fotrnd ir Eglpr or its
r n,medirte neiphhouhood. l Sevcral 'taternenrs rhrr irdoessooccurh-vc beenmadc.
Thus Mrclver sÀys ' that 'lapis lazuli is know'n to be naúve ofEgyPt, but no eviènce
for this is givcn and the value of rhe statement is much discourtcd by the furthc
statenent thar ganìets 3re nor found itl ÉgyPt, whcrcas they occur plmtifr:lly l&isí
mentions 3 À nine of lapìs lazuli near Kharga oasis, but no con6rmarion can be
obtained for any such occuÍencc and von Bissirg states that lapìs lazuli occurs in

Thc chief OldWorld rcurce oflapis lezuliis Badrkshan in thc north-eastcomer of
Afehanistan. but it aiso occurs near Lake Bailal in Sib€!ìa The Badakshan mincs rre
rcfcrred to by Marco Polo in thc thirtccndr ccnhrry 5 and probably were thc origiml
sourcc of the material. Although it n stated frequently that lapis lazuli was mined
enci€ntly in Petsie,6 no conlìrmation of this can be obtained and the statcmort may
be due to a confusion benveen lapìs lazuli and turquoise. thc latter ofwhìch does occur
in that country, or to the fact that the lapis laz':li tradc pased through Pcnia or was
in the hards ofPersian merchants.

Lapis lazuli was r:sed in arcient Egypt from predpestic tines ? onwards for beads,
amulets, s."."1,. .nd other snalÌ objects as well as for inlay in jewcl1ery, for which
purposc it vas employed extcnsively during both the Middlc Kingdom and tlìc
È-p;". r-o sm"1l tubcs of lapis lazuli mountcd nr gold, of prcdyrastic datc ud
uknowl use, are in the CÀiro Museum 3 and the Ashmolean Muscum 0 respectivety,
bcads of dark purple hpis were fomd in a protodynastic romb at Abydos,l. and tlvo
small statuertes, :lso of protodynastic datc, are in Cairoll md Or{ord.r" Thc sllver
bracclets of Queen Hctcpheres (Fourth Dyuty) were inlaid with lapis lazuli, nrr-
quoise .nd carneliù,'3 and lapis hlay oaun nr the jewdlcry from Dslshù r and
Lahìrn s (Twelfth Dlnesty). The T6d trcarue, also ofthe TweÌfth Dynasty, nrcluded
a large nunber oflapis lazulì objccts, along them many cylinder seals with cunei-
form inscriprions atd obvioudy of foreign orìgin.16 LaPis was much uscd in the
jewel1ery ftom the tomb ofTutar*Ìrauun, ard in thcjcwellery ofthe Twenty-fìrst

1 w. F. Hlme, Ceol / o/Es?r, r, Part d, p. 3ó4.
' D. Randrlr Maclver ard A . C. M.cc, El A,fth .rd Altydri, pp. 48-49.
! Ceó.satl,l, Iruch trrns. by P. Amédée, I Paris, r83ó, P r22
'!- w. von Bissins,,4rl!i/tt on.n{o6thsflg, ! (1923 9), p. ?J (,,.: flon P ?3)
6 The T 'eb oJ Mafto Polo the t/e'dúl, p. 3a (Everynìàùl Library)
6The G€oloCicrl Mùseun, Soúth Kcnsingìon, has a pie.e of hPn hzuli (No 24ro, sdd io

.oNc froú Púsia, though the cxa.t sóurce is not kùown
? w. M- F. Petrie, Prt8rdrn E|ypt, p. 44]I Diot|dli\ Pa a,P.27
I No. J- 3rr4o.J. E. Quibcll, Archan oq.ús, p 279, No r4Jr?,Pl rù
'No. r89J .e37. \v .M.F.Pet r i csdJ .E Qu ibeU,  Nd4dd.  dd  Bat t6 ,  p  28

roW. M. !. Peric, R,rdi TrfúJ, tr, p. 18.
rl See -4. Lucas,.4r.i.r, E{//t;at Maktiak dnl t'dtttti.s lJrd ed., 1948), P.4Jó, r' I
r,No. E roi7. J. E. Quibeu and F. w. Grcm, Ht.'dt'"1o16, n, P 7, Pl xmì J Gastsg,

,4rtr. Srr., un G9o?), p. r3J. Pl. E.
1'G. Rcimer, Entorl o/rire CÉz Notrorolir, r, !. r8.
r{J. de Morgan, Ddldrdlr, ,, dtùui,t 139 4, 1a91 r89r- 15 H. E. wiúloc!, I/úere oJEl Lnhnn.
1.F. Bisson d€ h Roqtre, Tólar de T6tI (CdL Cdi'.), p!. lo t, Nos ?oóaG7o7J4i scc also

!. iii lor oth* objeds in the Louvrc, Nos. E rJ2r4-rJ27l and rt273 rJ313
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a,,d fwc.rryjcco,,d Dlrary k! , ,gs iorrnd "r  Tan.. . ,  A, lcrr  rwo srnalt  vcset" of
hos lazul i : re know I

rapis l,zuli is mentioncd frequentiy in EgypriaÍ rexts from the Old Kurgdom
onu"rd..s ard i .  .Larcd ro hrve beei,  obir ined frorrr  v* iou, locr -r ie,  u ua,rern
Asi., _indudìng Assu!, Babylon, Djahi, Klàtti, Nahariù, Rdcnu, Sengar aDd Syrìa,
as well as fron Ueroe and Punt to the south ofEgypt, ard particularly from a rcgion
caìled Tcfrcr, drc locition of which is uuknown. Since laois lazuli is not krcwn
r o o c c u r i , r w - r " r n { . : à o , i , , r L c . o u r r ; c , r o r h c " o u t h . t h e s ì o n c , f r o n r r h e s c : o u r c c s
rnust originally have been tradcd frorn elsewherc, and ir seens lilely that Tefrcr
was also a tradingstation, probablyon the route from Badaktxhan.a

Malachite is r copper ore ofa fnc grcen colour, a fractured nrface ofwhich oftcn
dsplays r bcautiful md chir.cterìstic zomry structure, the succcsivc layers showinq
strata of altemating light and dark tilts: chemicaÌly it consists of Lydrated (bmù)
carbonllte ol coDDcr.

_ Although malachitc is vcry commorl in ancient lgyprian gmvcs of a1l perio<ts
frou thc B:rdarian arrl prcdynastic to certainly as latc as the Ninetecnth Dyrasty,
the principaland almost thc only forns ìn vhich it is foLnd ere drat of powder (either
loose or slightly cohernrg togcther) for usc as an eye-pÀinr, as t"ni,, "r tlc raw
material from which the powder was madc, or as st^i'* "n pJetès ^"d sto"es
on which the powdet was gromd, and ir r ody very rdely indeed rhar ùala-
chite has been discovered eithcr es worked objc.ts or as inlay in jeweiÌcry. The
fcw instanccs of this usc of malachitc thlt €an be traced are rs foltows: a few iarec
ro rghly rrde beadr of predyna,trc derc from Gi19r:6 rorne bcrds fro,n B;t t ,s of rhc
saDr period;? one or two small scorpions of the archaìc periodi3 rwo pieces cur for
ormncrrt of the First Dynasry;, a niniature mace herd of early drnastic date;1o a
l($ bcl{ \  "Fd r t . rr ;  broken workcd G"gmcnr fro,r  tnc r ightcerr i t r  D1n$11 l t t rc
ron,b or r , ,d,<hrmu,t :  ,  rnr lL mrmrl  'h.p.d " ' " . . t -  of  , ; .h", .  r- , , ;  f -o-ìh"
Ninetccrdr Dynasty;rs a scarab Ú and two ov:1 plaqucs 1r of unknowr datc.

rP. Monrct, Nlrolole nydle de Taris, r-út Mon&hent piat, {t (t9a6), pp_ s_22t E-
Dho.me, Mo',,,.rrJ Prór, u (r9a6), !p. 2l-28.

'�W. M. F. Petrie, Ci"., drd RiÉ[, p. 4, Pls_ ú, v;J. de Morgd\ D.,.to,r, ,ttdr-juii 1ss4,

s  t /ó .  ú .334. r  f3 :4 .R. , t ,5 !4 ,6ó7,óó8 i r ,446,447,44a,459.462,494,493, ro9 , j r8 ,J16;
m, r ró, 4j4 ; rv, 3 o i J. R. HÀùjl, Leti.ógldphnol Studìct. pp. 124-9, r 34 t.1J.t\.llatis, Lexi.ùgtàlhi.dl srllidr, pp. 126, rl4,r.

'C iJ .R.Hu is , re i .dgr , t / ina ls rdr r ,pp . ro24, r32 . . rn thcCai roMúlcum,No.J .444s8.
' \v. M. F. Pct.ie ardJ. E. Qdbcu, Narúld d,l ÀriiaJ, p. ro.
3J. !- Quibcll úd F. w. cred, lli.'alo,,/dln, q p. 18. rn ÌJi./dto"o/r, I peúic says (p. s)

that onc of the scorpións js of bbck h.enatirc.
, \t. M. F, Pctric, Rdl/dl To,rúr, n, !. 37, Pl, xxxv.

10 A. Schrrî, Die Akúriikú der Vú-,fld Ftúh2rit ,4gy$eht, r, p. 82, No. rJ6.
rrA. Lucàs, itr H. Ca.tcr, ?,1-d"U, ,4rrr, tr, p. rsJ (Àlpetrdìx tr).
uThe EgypriaD Evloratioù Sociery, Czrdlog,. dtrl,ióùJ, 1926, p. 12. Exanined by ú.
13 rv. M. F. Pdric, s.dd'J d,/ C/l'rddJ, p_ 8 | bur .f. H . rr. H.\, catatÒ|,c .l Es. sutabs . . .

in the Bit. Mt\., p. xx\;i.
!cairo Mscúm No. àí ìi.
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Malechire has frequently been confused with othcr grcen srones, such as sreen
fel :pi . r . ,nd .vo1 lrryt .  lhu. àtrhorrgf thc "ecU*" of r ,"-" tnl

rrqrd\r \  date l rorn Dah"h r i I  rhe Crrro Msrom. rJrcd I  to have lozenec-luped
plaqrrer of rnr lachire. ,annor tx rdcnnfed ,vrrh ce,rai ,rry.  , ,"  "" .  . . "  " í"""  j , , ;
with maÌachite on it can be forud nr the Muscum. rti" -", t .**-. ,l"J ùi,
f ron Dalr ' rur r tur a. lurr  to rhc gencrat dc,cr ipnon oft t re nr klacc retarcd ro, both
ot $ lr! h hevc lo/.nge{haped pLqrc,. brrr ,n orrc .*e th. g-cerr sone rs g-cen fcl,p,r
an.r , In rhr ùher  

 

r ,  rurquo'sc. I  hî  berd" i rr  thc ,  ol t rr  .nd t  rc , tones in ihc b!-cchr.
oorn oî urr .o-Bomln agc, sîarcd by Maspcro, to be mJac.rnc. , rrd i rr  r t r  case of
î n e u r , . e r e r . a l \ o r h o ' r g h r b ) V e r n r r s p o s r i b l y t o b " m - l a c l r t c . r r c b c r ) L r h c b i z r t r c
r-Jp. or rhc rons rcîn_,c, ,r"d upon by V.nr ier L.  ng j  pty rhe rrrrurat hcraqorrJ
rornr ol  t le bcryl  cry\ral  J '  found. d'e Egyprirns appar,rrrJy l ,ot  ha, ine ur nìe.ru
ot r . , tLing !h, \  \ îone, whkh is sl ighr l l  hardcr rh"n q,, , , , .  . , r , t  ,  " . ,  t , , " i "" ,  , t ,o,  gt
thev wcrc Jbic to bo.. ir

_ Malachite occurs nr Sinai and in thc srsten dcsert ofEgypr, from both ofwhich
p l r . e s , w a r u b l a i n c d à n , , e n L t y . a t f i n r p r o L r b t y , , , . . . t y i J , , ,  " , . O . . . , t . , " , .  f *
c"c_,s rrr  cyc-pamr rnd ),rer br rnini j ,g for rhe prodL, r ion ofr  opper.

from tvo ofr  f ie sarrn locr l i r i . \  in Sinr iwhcrc, opper orc oc.ur, ,  nanretv VrsharÀh
ind.SerJb,î  el  Khrdim. r ,úqJoLc w.ì5 Jt ,o oblai j ,cd Jj , , , . , , r t t  , , "d rhi , ' . . . ;1; ; ;
'î 'he s.,nr.olrcc nf-rwo d:ffererrr nutarals. onc lnutachirc) grco and rhe orhcr
(rurquoi,c).  ùoush oncn btue. f ìequcrrty srecni,h_blLre or cveriefnrrelv erccn. hr
g'v.n r ise ro corordcrable confuyorr.  so,nrr,h.o rh.r t  mal,chnc has b;; . , - . , r
turquorse uatrix, though the two materials are torally difer.ni in composition and
havc no comcxion sirh on. ùorh.r .  rr  has al5o ,cs,, t rcd ur rne ano(trr  revùhn
narrr .  for rurquoisc ( , , r , f t . r r ì  berng (rrn,t , rco sorrrcrrmes $ rnalachjrc,s whirh i f , ; : ; red,
wourd rncr,  r l r rr  nìàlà" l i re ws as:orr"rcd u iù r lver,  qoìd . lnd cor lv sLorrc. .  p rr_
cddì\  l rois l . /u l i .  dd w:r u:cd ptenr.Grtty for fmg.,  , , ;g, .  .of i . , .  i , j ,y, ,a, . , ,"U.
rnd úar rhere i ,  no menrion ú ùcjenl Fgvprian rexrs of rurquorsc. uher"as the
Fg\prrar obJcc's In (hc vr ious rùuìeums prove Lhe contrary. naDrc)y, r l -ar r t  war
rurorurr rhar ur.brgcly u,cd i r  nwcthry lpar,crr tuty wiù Iapi ,  tauJr).  for rrrJay
d d tor r .arabs dd nor mela, f j re.  which wrs vcry rarcly cmploycd r,  r  gcrrr  sronc."

pe,rì \  rre calcareor concrer ionr of pccul"r :nd ch,r :cter ist ic lusne produced bv
va,orr rnol luc^. chief lv.  hower*.  by thc po--o1scr and Lhc pe,rt_mù.ct,  rh;
tonncr of which rs fo.  nd on rfe R.d sca ro;r  of  Egypr.  rs $c 

 

rs in rhc per\ iJn
cul{ o1r the coast of Ceylon and irl or,\er locatities.

\  l ,ho,,gh .norhtr-^ÈpeJrl  w"s urd i r  rgroL from prdyna*ic trrrre.  LJ,c pcarl
wasnot cmploved unri l  rhe Proìehric p.r iod. lo this only ore exccpnon i ,  bown

r G- Mdpùq G,i/e,ó ri,c cdird M,Je,,", English tànr., rrur, !_ rÌ r.
u  M^ó1o.  C, i r r .  rd , ' , .  Cd,d  V4.Hn.  L rà tn tnh^ . ,  , i ,  . .  ! , .  \ z . ._  
F .  V .mer .  B tor r  c '  O4. ,n  r t . r ,  p .  aa ,  No.  . ! r .  r .  p l .  x .  L

rr.R., v (lndel, p. r4r; c. R. !e!sius, Z6 Mtua dd,J t6 ntsúittiór: iayptiúha, pp.3s t_' For rhe Esylrian nidcs for ndachire se J. R. rtur.is , toi,igpt,ià'st ai",. ip ii. a,rl z, r4t j. -/:*-ì:
{ . . / * :  '

I .1 "''' :  i i '  
'
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to me and that not of true pearls, namely the button pearls in thc nccklace of Queor
Abhotpe, rnother of King A.hmosc, of thc bcgiming of dìe Eighteenth Dyr.sty.r

Olivìne is a compound silicate of magnesiun ard iron widely distibutcd in Egypr;
it is tralspareDt or Èanducent ard usLrally ofa pale grcen colour. It was employed as
carly es prcdl.nastic times for beads,' and, es alreedy statcd,3 some ud prcbably
most ofthe beads and othcr objects foud in Nubia and teued bcryl arc oÌivine.

Peridot, a trarsparent palc grecn stone, is merely the gen form of olivine; it is
found on St. JoLni kland in ùe Red Se. { md is probably the stone that Strabo 6 and
Pliny o c"t1 *o.o", "' O"ù writcrs state that this was obtained fron such a locality.
Strabo refers to the golden lustre ofthe stone, but Pliny states that it was leek-green
ard mentions is softness compared to other gem stones.

The ouly exempÌc of the use ofperidor in ancient Egypt of which any record can
be foud is ttrat of a scrrab of the Eighteenth D)'nasry.?

Qtraíz , Ro.h Crystol 3

Quartz is a crystalline form ofsilica which when pure ìs colourless, but which may
be tranducent or opaqr:e, like that found near the 'Chephren' diorite qu:rry about
forty niles north-west ofAbu Sinbel.'�The forner is termed rock crystal and úe
laner milLy or cloudy qu:rtz, the milkìnes beiag due to multitudes of snall air
cavities. Son€times quartz is coloured fiom iight brown to almost bleck md is thcn
tcrmed srnoky quartz, which particlh kind has hccn found ir ur ucient gold mine
at Romit in the eastern desur,lo or it may bc ancthlst-coloured ir patchcs,whor it is
termed amethptinc quartz, one occurrmce of which is near the 'Cheph-ren' diorite
qr:arry already mcntioncd.tl Also ir the same locaÌity were found 'Iarge quantities of
strange multi-coloured quartz'.l3 P€trie notes the ùs"- of a gteen quartz for a scanb,la
and the samc colour was also employed for sorne beads ofEighteenth D1'nasty dne.1a

Quattz occurs rbuldantÌy as veins in igneoùs rocks in the eastern desert 1s and at
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14. Luc,s,l"'. S."., xxE (1927), pp.6e 1r.
, w. M. F. Petrie dd J. È. Qtnbel\, Ndqatla anl Bdllds, p. !a; G. Brht@ and G. C,ton-

T\ompsú, Bddanak Ciùili\dtior, p. J6; G- Brùton, MoJtdradda, p. 36t Matndr, p. 23,PL Ls.
I! desdbing cúiain objccs tom Abydos, Petlie says (Ro/d, To,,ús, r, !. 37) 

'a piece of ihe ded
grcm scrpemine wllich is Aequent in lrehistoric work.

! Mines aúd Quarnes Dept., Repoí on the Minetul Ind^ttf, p. 25t J. c oùy^r, Ball. 3o.. t. dc
Mirdrdlr3ie, sxr G9o3), p!. 344-8.

6 x v r : 4 , 6 .  . q :  1 4 ì  x s w : 3 2 ,
? W- M- F. Pctric, S.d/aùr ard Cllindús, p.3.
3 ClJ. R. Haris, Lerndrrd?ii.dl sndt.r, !!. trerÌ.
! R. Engdb,ch,,4rr. Sd,., un G93r, !. 67; O. H. Lnde,,4rtr. Sa,., xuú G93r, !. 77.

\o J. Brl1, G.oE. and Geol. of saùtlt-Edstdt Egfltt, p. 153.
r1R. Ensclbach,,4n,. Seru., xxxrtr Ge33), p. 6e; O. H. Utdc,,4,r. Sa!., xxe G93t, p. 80.
1!R. Eùsclt'àch, ,l/r. ,S.r,., xxu t93r, p. 69; *a!t (re38), p. 372; O. H. Litllc, ,4rr.

5o,., xxxn (re33), p. ?9.
r, W. M. F- Petrie, S.drdúJ dt'l Cylì,t'lùi, p,8.
r! H. !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!. wiilock, Tr4rtc dt Thre ENy?tid" Ptitt6rt, p. 24.
16T. Baron and W. F- Hume, Topos. aú Ceal. aJthc Esttn DdJ./f, pp- 2r3,22r;W. F. Hunc,

Celory oI Egyt't, a, Pitr \ pp. 58a-7.

Clayt
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Aswal,r at which ìatter pìace an outcrop of quartz is shorvn to tourists as alabaster.
This has been worked rnciently to some extent and a few biocks of it may be seen at
the north end of thc iland of Philae.r Qu:rtz crystals (rock crysral) are found ìn
geodes in iimestone in the district súerching 6om thc Fayum to BrlDda oasis and
as pebbles derived from such geodes, and also in Sinai.

Rock crystal was employed in ancicnt xgypt ir smau ÀmouDt froù prcd)austic
tines otrwards,: being fashioncd irto bcads ud other objecs nrcludnrg uull vases,3
particularly those in rugical sets for the 'Opoing oÉ the Moutli ritual, rrd the
cornca ofcycs i[ statucs and oD coftx. In the lightecrth Dynasty, as alrcady men-
tioncd,a it was cnployed as illay, being set in red cement to imitrte camelian and in
this mrnc dyr*ty drc handle ofthe iron dagger lrom the tomb ofTutanlhamùn is
ornamrted with a frnely-worked hob of rock crystal,6 which, however, is prob-
ably not of lgyptian origin. A large rough block of rock crystrl, of late date, was
found .t Memphis.o Amethystine qr:artz was employed occasionally ìn the early
dynasic period for making small vaes. In the Cairo Museum there are a nunber of
large impleraenn of opaque quartz (posibly of paleolithìc date) fron Aswu ud
fifteen smaller implements;? also a number of small triangular-drapcd ioplcments 3

and a broken implement with serated edges " ofdear rock crystal, a1l ofearly datc.
A1l varietics of quartz are nuch hardcr than glas, which thcy scratch csily, and

they are also harder tLan steel, and, thercforc, they cannot be uarkcd with a file.

Silira Glals ro
In 1932 an occurence of silica gles (fuscd quartz) 11 in lunps of up to Io lb. in

weight was found over an arca ofsooc 8o by:5 km. to the south-west ofthe sand
sea in the Libyan desert. No well-worked tooìs wcrc rccognizc.l, L\ough a fcw flakes
ìrad ccttainly bccn nadc by man, prohably in latc neolithic or predl.nastic tines, and
therc wcrc signs thar large h:mps had been broken up. The stone has a specific
gravíry of z.zt and a har&cs of ó on thc Mohs scale. The typicaÌ colour is pale
greerish ycllow and the material is in parr quite clear and transparenc, though some
pices *e doudy owirg to the presence of minute bubbles and vhen these are
particularly abundanr the colour is milky wLite; cleat specimens when cut and
polished nl�ke quite efi'ectivc gemstones. The origin of the occurrence is not known,
ard no crater has been found in the disuict.

tl. Bù, Fnst at Asùax Catdtu.t. p.84.
t W. M. E. PcrÀ., Pthíthù Egnt, p. 44.
I Ww. 

M. !. Petie, Ro/dl îo,rrr, r, Pls. (-w; tr, Pls. v, rv! ruri Ci:d, d/d Ry'cl. p, 5: A.
S.l^rtr, Die Aheftii,tet .let ror- "nd Ftijhz.iî Aqfpt ns,1. pp. 24cr, Nos, 729 34; P. Montct,
Ké,,t, u(r94ó), pp. rj7 t. Pb. n, ùr.

5Ìl. QaíÚ, Ttt-dnkh-Anek, r, p. 13 r.
d W. M. L Petrie, M./d,,i atul Mc"tphi:,ú. p. 4a.
? Nos. J. 67414-ó7428.
3 Nos. J, J6óo7 Jó62i,

r0 Ahn. N,rm, .xro (r9tl), p. 22ì I. J. Spmcer, C.r,r&lo.q6r. ú (re3r, !p. rrr 13; P. A.
Clrlton aDd L. J. SF||t.ccr, Ce..q.Jo!'r., rxxxtr (re33), pp. 375 7i Mi'1.tutasi.at Mdlazine, \xa\

0o,r),p1. tot 8::::::::::::::::::::::::::::::::::::::::::::::::::::::::P. A. Clayton, B,lktr, d? I'Ilstit"r FaMd I11, désúî,1(2) G95t, p!'.34-38-
rr Analy\is shorvs 92.6 pd cent ofsilicr.
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Turquoisc cosnts of hydnted phosphate of alumìnnrn coloured by neans of r
uacc ofa coppcr compound; it is ncver crptalline, bur occurs ir opaque amorphous
masses frllìng vcins in the mother rock. The typical colour n e delicate sky-blùe,
though mury stoncs are greenisLblue and others dcfinitcly grccn, sincc nrrquoise has
a tendency to detcrioratc in colour, a f:ct which was recognized by the lgyptians

The chief source of thc nuquoise employed in ancient Xgypr was udoubtedly
Sinri, at Wadi Mrghdah and Scrabit cl Khadim, where the stone occurs in seams ir a
sudstone rock. In both these pÌaces drere arc ancìcnt workings, the forrner ofwhich
Àrc sdll exploited úsystenatically and intermittently by the Jocal bedouin., whcthcr
the turquoise used ir the neotithic pcriod camc from Sinai has, however, been
doubtcd, alrd it is suggested that exploration of the Libyan nasifs might yidd
aÌternativc sources,r though this has yet to be proved. Another ancicnr and
wcll-hown source ofturouoisc was P.!siÀ.

Thcrc is no Euth whtever in the suggcstion of ?eet a and Weill6 that turquoise
was chiefly used by the Egyptians as a colouring matter for glazes and paints and thar
it was only rarely employed injewellcry.

Turquoisc has been known and used in lgypt fron as early as the neolithic,o
Badadan ? enl predynastic 3 periods rspectivcly. ks authenticity has been doubted
in the case of scveral bracelets of First Dlnasty datc from A.bydos, in which it is
presenr and it has bccn thought to be glas,1o thor:gh it is undouhtedly turquoise as
originally describerl by drc nnder, much ofit, however, bcnrg grcen ùd not bllre.
It was employed as irllay il à ùumbeî of anklets found by Reisrer in thc Fourth
Dpasty tomb ofHetephcres at Giza,rr where it was .r first described as malàchire,r!
and it occurs plentifrlly h thc TwelftL Dynasty jewellery fron rahrur,ls and Dah-
shur,la where some exanplcs havc bcen thought to bc artifrcial on accorurt of thcir
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r Ci J. R. Hanis, L"rt.oJrd?hnal st'dk', pp. rc6 ra.
z Mines and Quari€s Dept., Repo ot the Minúa| Iid'ttty, p. t8 t J. Ba!|, C.os. ùrd Ceol. oJ

Wat-Cdttdl si ai, pp. 'r. 163 t'I, Banoi, Tópos- 'fl,1 G.ol. o.f tlre Penìnela óf Sindi, pp. 2a9-r2i
G. W. Múrur, Cdto s.. Jout., ar $9r2), pp. 2ó4 jj:E S.lhonas, cdt Sr--/d,/r., u Gerz),
p!. 5ó 60; J. C. Davey, Ttinsa.tians aJ the Róydl Ceolagiúl So.. o.f Conu.ll, xv 11928-36), pp.
!'3.-óti I. Ceni, Iítdirîio$ o/ Si,,t, tr, p!. 3 l; R. WCìJI, R.úci| d6 íBùíptions ísrptientt du
Sikai I Ld ?reslu'ile dt Sikdit.w. M. F. P€trie, R6edrúer in Sihai; H. D�rogsch. Wúdeúfg nath det
TiirkirMirct r'1d 11ú sitldi-Halbnú.1. Scc also H. A. Duc.os,l"r. so,., vn teóó), !p. 30 12.

' G. Catoa-Thompson md E. w- GfdnÚ, Deel Fayr,, p. 87.
a î. E.Pcct,Jóutu. Mdt hstúEqtptid atd Qiektdl5a... @ G9r9), p.2r.
5 R. Weill, Rddel d6 nú4iptiÒht égyptienn\ da Skdi, p.25.
3 G, Catotr-'Thompson ùd E,W. Gfòrct, DBút Fayafl, pp. 53, 56, 82, 9o.
7 G. Br@ton and G. Caron-Thompsón, Baldt4h Civilisatian, pp- 27, 4t, 56- See p. 2o8, r.4,
3 \v. M. !. Pc$jc, P/cir6tort. Esrpl, p. 44; w. M. F. Pctric and J. E. Quibel, Na{ddd drd

Adlldr, p.44: G. Brunton, MóJtaSeddo, pp. jr,u6.
'W. M. F- Petrie, Ró/dl îór1bs,ú,pp. r7-r9.

toE. Venicr. Bto,r er Oy'àlr.".r, pp. Ìcrr, 13 14.
11c. À. Reìúc., HÀtory drre Ciza Nrtupólk,r.p,44.

13 H. E. Wiltock, neture aJEl LAhúr.
1a I, À. Móry a, Dthdúur, hldtejutt 1894j 1891 1395-
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cxceììenr colo,,r . r  tnlay oferr ly l rghreenù DFr,q darc, cal lcd cnrnret or e as orrc
by von a,r ,ns.,  and amuonrte Ly Verrr icr.B hr,  bcc,r  idenri îcd a, rurcì , ; \e. ;  and
turquoise is present as bcads and il inlay injewellery ofthe tinc ofThutmose Il.5
It atso occurs ir smalÌ arnount nr dre jewetlcry from the toDrL of Tutanthamùn,
nandy:sa scuab ofa good blue colour and as greenish,blLre inJay on two pcctorals.
The ùse oftÌrrquoise for scarabs is reletively raie.o

As already poirred out,' Breasred's translation of the acient lgyptian rccords
makes no raention wharever of turquone, which, considùinq the ex;;;ive and Grtv
usc oftlìis marerial, is remarkable and r due to thc ancientigyptior word for nrrl
quoise having becn wrongÌy translated malactrite. That the word, in fact. refcrs to
turquoisc has been de6nitely esbblislÌed by Lorer 3 and others.,

I E. vemiú, BiouÌ et Olè"rci6, pp. aa, 2sB, 29s, .tó?, ::J6."F U. \on B -ing. F,r Tlebatishù LnbJua.t. p -/.
rE. VcnJer. Brbq a O4lu.rA. p. 222.
4,4. Lucas,,1"r. sa,., xsr (re27), p. 70.
I H. E. \Vinloc!, ?'.dJ!re o/ mt.e EAyprion ptika$*.

, 
s W..M. f. Pctnc s,ddó<,n/ Cylh/.a. p. 8: H. n. H-t). cd t"Sh Òl h Lt. <.d,nb, . . . ú

,r. órr. rrrr.. p. *vL

,  v .  ro rc r .  Kd ,n i .  rG928) .  p ! .99  r r4 .
' J  I  e m i .  i . . . 1 r r i , . .  / ( p , i . n . p b . ? . . ì . p . H . . , n . L p y i . ù 1 l . t d t s , d i . , . t . p .  a ^  r c .
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Chapter XVII

STONES OTHER THAN BUILDING
STONES AND PRECIOUS STONES:

STONE VTSSELS

Certain stones havc already becn discused in connexion with buildtrg rnaterirls,

but stonc was employed il ancìcnt EgfPt, not only for bolding, but also for obelisks,

sr,.oph,ei, .tiru", ,ud oLher ."r-*rirs. ^ *"ll as fo- sruller ob;ccr"Lr.h + srtu-

e,re., b.il', "^4. rools rnd weapons rnd rhc erliest objccts tl'"r Lave survrvcd to

t l rc orc,enr d;v i r  Levpt,  rs in rnmy olher .ourtr ie ' .  "rc ofstonc (chief ly dir t )  lhe

't""'". .*plov"d. ."i,ài"e p...,o,i "nd ,cn,"prcciou' 'tone, wbch hrvc bccn dc"l'

-'Lh r.p,Lrciv, , o-prn. it,U-"*. ,nlya''r". t'"srlt. brccc;a. cherr. diorjre. dolerite

d"lomiìe. n; , ,  e ' - ì t . ,  qyp.un' ,  l ;me,ronc. rnarble. obr idir .  porphyrv and por

o1'uri1;s 169I., qirtz, qulivit.. ,o.! c'y"r"l s"nd.ron'. sctrsr' lgrcl w:ckc. Luffand
'olrnic a,h). '".pcn,i'i, dar nno ,,c,rtc. and fcw cornnies pose's '.rch a varietv

"f,ton.' ,' igypi, *""y ofthem being very haadsone when cut and poÍshed -
rhele -" lw zubjeci' ;n Egyptology that are so full ofco '.:sion, ald even of

conradì.tion, as that ofth" nomenclatue of the vario':s kinds ofstone eoployed bv

rhe anci.rr  LÈypt jars and I  propose ro try r ld ruuavel thc rangle to : t  lcasr somc

e",e".. tt '. ,àii'ed rh"r - "ny "ch"-. ofcla',iÉ.rtion therc mu'L be drf-rculties and

anomlies and that it i practically nnposible to frame detuitions that will be satis-
Gctorv from evcry poili of vicw, and the 6nal court ofappcal must' of course, be
rhc pcirologist. b,i, i' i, rhorgl-r ,h,t g,rideo by a Lw b-o:d prhcjPls. \l irh wh ch

rr r '  hopcd evcry orr"  "  i l ì  be in agrccrnent thc mJtter m-y bc nrucl '  ssrPlúred l  hc

prir, ipie. rrc. lr.r. that for thc pirposes of Fglltology ar-y-highly rc"hical de'crip-
non of rhe v* ious rocks ls umc, exrry 3rd l lur general  lcatures and broad chàr-
acteristìcs alonc need be taken into rccounq and hence thÀt m.nv of the finer dìstinc-
tions of thc geologist may bc diuegarded, ard second, rhat old nancs that se well

rooted in thJ lit"ritlrc oi lgyptology should be reuincd wheneva posible' unlcs

seriously rvrotg, though thc better ard rnore scientilìc mme should aÌso bc given'

The nanuc ald occurrencc ofalabasterhavc rlready becn dealt with in conncxion
with its usc as a building matcrial ! and, thcrcfore, nced not .g3in bc .liscusscd This

,tone *"' "l-"ys a fa"ourìtc with the anciolt EgyPtians, doubtlcss pardy owing to

rct J. R. Haris, Iari.óÍhlhnal Stndg, pp. j7 78; K. Sethe. Bnu- Md Deùhtdlsîei,t,

pp.832-e (2r-28).
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the f:ct that ir not only looked wcll and took a good polish, bot also bccause, being
a soft stone, it rvas casy to work.

In addiion o ns cmploynent as a building material, alahstcr was used for maly
othcrpurposcs, andobjects ofthis stonc are known thet rmgc h datc from predynastic
tnnes to a vcry latc period, one ofits commoncst and catliest uses being fbr oakìng
vascs and auothcr mrly, but occasional. use being for ruce-heads; it was also cm-
ployerl, though somervhat rarely, for sarcophagi (for cxample those of Hctcphcres
ud Scti I respectively), and for c:ropic boxcs, canopicjars, statues, statucttcs, offcrìng-
tables, borvls, dhhes and other objccs.

Basalt and its occuÍence in lgypt havc bcen treated in relation to its usc as a
bullding materiJ I and, therefore, need not furthcr be described; but long before it
was enployed for building md dcspitc its hardncs and the consequeot difiìculty of
lvorking it, this stone was uscd for rnakilg vases, some ofwhich datc back to neo-
lùhic times'�and others to thc Badarian3 and predylàstic'a pcriods respectively.
Axehcadr ofbasalt ofncolithic date lrre also known.5

One occasional usc of basaÌt nr the early dynastic pcriod rvas for sarcophagi
(though not every sarcophagus caÌled basalt is basalt), for cxampte the sarcophagus
foud by Vysc nr thc pyrrnid ofMenkaurè (Mycctinus) (which was lost at sea on is
way to Englanrl, but of which a small piece was scnt to the British Museum) 0 is
statcd to have been of basalt,o rhough'the brittlc quality ofthe stone' ? rcfcned to
by Vysc is not easy to understand. A. sulÌ piccc of stone exhibited at the British
Museum with the wooden cofiìn froo thc pyramid ofMenkaura. as scen through the
glas of the case appean to be basalt, and dris my be the pìecc rcfcrrcd to, though
pieccs of two dif'erent sarcophagi, both olled basalt, were sort by Vyse to the
tsritish Museunr.s Of tl1c sarcophagi stated by Vyse to be basalt, ouc, ac least, is ccr-
tainly not basalt, but lìght blLrc-grey, schisC. Thus he foLnd a nunber ofsrrcophagi
in Carnpbell s tomb at cizr, threc of which he calls basalr, " and in the British Muscum
(No. r3sa) tLcr. is a bluegrcy schisl sarcophagus labcilcd 

'Grcy 
basalt cofiìn of

wah A.b-Ra' and stated to be ofthe Twenty+ixdr Dymsty fron Campbcll s tonb,

rvhìch ìs almost ccrtainly one of these.
In addition to thcuse of basalt for sarcophagi it was also occasionally employed for

stanrcs, though on accor:nr ofthe fiequent confusion ofbasalt with dark-grcy gnnite,
black grarite and'schisf, objects have frerlucntly bccrcalÌed basolt that are tot basalt.

Brcccia is composed of angulat fragrncnts of one or nore kinds of rock em-
bcdded in a natrix of another matcrial, thc chrracteristic featurc being that the

1 See t!. ór-62. , G. Catoù Thomlsón úd E. w. Gsrdnù, D.rd, Fdl,,n, pp. 72, rl8
3 G. D!únton úd G. Caton-Tl16iipsor, BaddtidnCitilisatia,, !!, 5,7,23,4r,57. {Scc!.421
I  G.  Cr tón-Thor rpsor  úd  E.W.  G^td ie r ,  D6(  Fd f r . l ,  PP.26,33 ,3r ,84-87 ,  r33-
3 H. vysc, Pl'd,"dr {y' Ci:dr, n, f. 84, ùd r. 4.
'� H. vlse, rlrd,',& dcizd,, t. p. xvin.
s H. vys., r,//r,nir d/Ci:./,, r, pp.2r4-r5, r.I.
'Onc fourd udcr dìc rcd grmite sarcothasus Yi orc ùEked x aDd orc nMked B (H.

yysc, Pyiniidt oJCjzd\r, pp. 13r, rl2, Figs. 2 and i.)
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included fragnents are sharp-edged and unworn, as distinguhed from the wom aad
roundcd fragmcnts of a conglorncratc. Thc name bre€cia, thcreforc, denotcs the
structure of the rocl ud not its coúposition. A. number of dilferent breccias occLr
ir lgypr and wcrc uscd anciody, ofwlìicL rwo may bc mentioncd specially, namdy,
a red and white variety ud a grcen varicty.

The rcd md whitc breccia is calcarcous and consists of white fraements embeddcd
ir  a rcd matrrx I  r t  i '  lound.burdrt ly on ùc *c 'r  buL[ of r-hc NJc incvarl  localrr ,c. ,
for instance- north of Minia.r near Asiùt.l et Theb.s t md lear Isna 1 and it also occurs
in the eastem desert.z This stone was ìrsed nr predlmctic and ealy d)rastic tines
chiefly for vases and app:rently not again rurlil the Romans workcd it for cxportation
to ltaly.

The green breccia consìsts of fragments of rocks of the most varied description
embedded in a matrix, which is variable in colour with grcen predoniÍating; it is,
howcver, rot a typical brcccia, as whilc sonc of the fragnents are angr:lar, others
are romded, ard it is somctnncs called a brecciated congloraerate; but since in the
past it lus always bccn tcrncd brcccìa ud was the brcccia wnle antico oî the Romaas,
ir is much bcttcr to rctair thc old narnc.

This greeù breccia is fourd ir scvcral localities, the best known of which is the
Wadi Hammurat in the eastern dcscrt on thc Qena-Queìr road,3 where it occurs
extcnsively antl where ir was worked anciently, though so far as is known, not until
a very late period; it is not, however, the typicrl rock ofthc Wadi, as is often statcd,
this being schist. Green bre€cia occurs roo at the mouth of the Wadi Dib;s in the
region to the west of Gebel Dara and cebcl Mongnl in thc Bl Urf chain s and at
cebel Hamata,a all ofwhich are sitr.rited in the eastem desert, and also ir Sinai.5

The green breccia of the Wadi Hammamat rvas used ccasionally in Egypr at a
late period, but ù was quarried chie€y by the Ronans for cxport to Italy. Thc
princìpal ard probably thc only objects ofthis breccia nr the Cairo Muscun are parts
of a btokcn sarcophagus or Ne!úthorheb (Necranebo Il) (Thirtieth Dymsty) and in
thc Brìtish Museum therc is a similar sarcophagus of NeLhmebef (Nectancbo I).
Legrain described 6 a numbcr ofstatucs Gom Kamak as benrg of green breccia, but
those that the author has becu ablc to examhe are not sreen brecciir.

frrgrncns of brcc.ie of fore,gn origir. prob-b y from creece. have been found
in excevations ilt AÌexandria.

Diotite, Cabha
Diorites ud gabbros are crystalline, granular rocks consistnrg esortiaììy oÉ

plagioclase felspar (whitc) d homblende or ausite (black or dok greer), and may
be either frne granrcd or coa$c greincd. They occur extensively nr Egypt nr several
ìocalities, nandy, Der Aswan, in drc castcrn aad western deserts aDd ìn SiDai.
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I W. I. Hùmc, Erpld. Nor.J tó thc Ceol. Ma! ofEglpt, p. 46.
I T. Sdon aDd w- F. Hrne, Topr. dbd C.Ò1. oI fu Edí. Dsúr, p- r7t.
3T. Badon úd W. F. Hun€, Taror. did Ccol. oJ the Ed\r.d Dar.r/, p. 2ó3; W. I. Humc,

Ctutory óI E|yÍ, n, P^rt t, pp. 256-6a.
!J. !aI, c.or. drl cel.,tSóulÈEdttùú Esrpt, p. Jst.
5 W. F- Hme, Evlar- Ndrds tù the A.ol. Ma! óf E(ytt, p. 49.
3 G. LegÉjn, Srdtr(r d Srdr,er.r, r, !!. 1,4r; !, pp. 3, 36, 89,98,
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The usc ofdiorite in Egypt goes back to ncolithic timcs, from which period drere
are several worked fragneDts including axes, Palettes, a (?) bowl and a nacc-hcad.r

The dioritic rock eirploy.d ^nciently *", of several difcrot kinds, onc of the
most charactcistic being a coarse-grained black rnd white spccklcd viriety ir which
the component ninerals (white felspar and black hornblcndQ are fanly cvcnly dis-
tributed. Tlris was used ir predyrastic and carÌy dynastic timcs for mace-heads, bowls
and vascs and occasiomliy for palettcs, and is loosely tcrncd diorite, spottcd dioritc
and gabbro by archrologìsts. TLis particular varicty rvs probably obtaincd frorn
AsrvaD, where ar idcntical rockis hown to occut'udwhere anothcr rock, granitc'
was bcing worked atanearlyd:tc, urd, although a sndhr diorùeislergdy developcd
in the erstem dcsert in the hillsnonhoftheQena-Quscirroadand rvas worked in Wadi
scùna (north-wcst or Quseir) by thc Rornans,s thcrc is lo evidencc of carlier working.

Another kind ofrocL that is olled diorite by archacologiss (thc naue being wcll
rooted in thc litcranlfe) is that ofwhich the wcll-known stac$s ofKLeÈè (CheP}Jcn)
in the Cairo M$eunr are nadc,a the use of rvhich is not hown before thc carly
d\ nùr i  p.r iod 6 rnd i ,  pr incipr l ly conf ircd ro thc OId K' ,  gdonr.d lhls roc\ '  q hich
k brnocd. u ,rr"Lt led, dar l  eieen rnd wh,rc or l , l ,ck;nd u hrrc.  r  ar ic '  conrdcrubly
in appearmce, even in ditrcrcut parts ofthc same block, ard dre general cfcct may be
darl gre"", d-k grey. light grey or whitc slightly flecked with black, the last-named
variant having been rmch cmployed for oaknrg bowls and vases, the other varieties
havnrg been used for statucs, especially during the Fouttlì D)'n.sty.

Soùc years ago, I sùggested 7 th:t, sincc this rock lDs a Peissic structure, i suit-
ablc nane for it would be diorite-gnciss, which would ildicate both its compositiott
aDd structÌrre, and Mr. O. H. Litde, Director ofthc Geological Suncy oÉEgypt, in a
reccnt description ofit states,3 'If dioritegnciss werc substituted lor diorite, it rvould
be more correct, though the term is not applicablc to allvarieties.' -A.northosite-gnciss
would be still bcttcr.'

In the past thcre has been much speculation respcctilg the loolity from which this

oarticulai diorite-eneiss wa obtaìned, which was unlnown until conrPirativ'ly
iece"tlv. *h.n th" **- *"' discovcred in the wcstem desert about fortv milcs

north-west ofAbu Snnbel in Nubia.lo lt is only a spccialvariety, Po$ibly, hovever'

I G. Caton-Thonpso! od!. w. Gardnù, Der.r F,/,,r, PP.32,33,40, 87-
,J. Bxl1,Fnr ú Atudn catara.t, Pl. v (2); w F- Húúe, CùIo3l, dEglPr, !, Part m,!. 8ó7.
3 T. Bdron a11d w- F. Hunt. Tqag- and C.oI. aJthe E6îem Desrt, Pp 22t 265.
a L. So.chardt, stdr,or ,rd Sldr!.rcr, ! !P. 9 ró, Nos 9-r4,
. E.8. rn ùorlrcsite bÒwl of s€cotd Dvntr$v dàte fton wardar (H Lrsen' Oúnfalid

Sr.rdrd, vG956), pp.7 ró). sone ofthe neolithic lragúmh rresimilatin rpPeàrucc(G Cton-

Thompson and E. W. car.lneL Desú Fdyrn, p- 871
s cl J. CÒúyrt, ,,11. So..t. d. Mt,lrdlosie, xxxl (r9o8), PP 333 a1: n lF.l O., vr G9o8)'

p. 14: !.rF.,r.o., w (r9ro), pp. 3 5-39; G. ̂ ndrcw, B,ll lrl. d'89., xu Gt:14). Pp r oJ-9
1 L. Lrcas, AEieút EEWridr Mi,.ridlr, rt cd., r92ó, P r3r-
3  o .  H.  L i t t l c , , l " r .  sd / . ,  sm { re3 t ,  pp .7 i  8o .
' W.I. Húnc, ceolqy o/E!/t'r, r, Pàrt m, !.867,Pl cx@L This tùn is also úsd bv Andrcw'

Suda! GÒvemment gcologist.
r0R. Elcelbach,lrr. 6r,-, )trn (re3r, pp 65 74:,4,r' se',, xxxvd (1938). !'�!. 36+,0;

O. H. LirtÌc, ,1rt. &ru., sm (1933). pP- 7i-8ol W. F. Hùme, Cdolo.{l' o/EJr?t, n' Prrì ! !!
299-loo; G. V/. MuÍry. Ger.Jdil'., xcN (r9re). !P 97-rrr.
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urique, of a diorite-gneis that occurs in other localnies.t Another vrriety of diorite
(porphyritic-diorìte), conposcd of a conpact bÌack matrix in which are embedded
conspicuous white Éragments, will be considered when dealing with porphyry.

The arcienr xgyptian name for the 'Chephren' diorite was nrrt, though whether
this term also irdudcd othù varieties is uncertain.r

As already explahed,s dolcite is uerely a coarse-grained basrlt and there is no
fundamental diference md no hard ud fast line of demarcation between the two.
Diahasc ìs propcrly an altered dolerite, but th€ term is often loosely used by archae-
ologists as slaronymous with doÌerite.

Dolerite occurs in several localities ir the eastem desert oflgypt, namely, ìn the
neighbourhood of 

'Wadi 
Esh near Quseir;r in Wadi Atolla, a li.tle south of Wadi

Ish, where in one place the rock is marked with a cartouche ofRamses III (Twcntieth
Dynxty) 6 and near cebel Dokha:r, where there are aacient qurics ptobably of
Roman date.6 It is aiso fowrd in Sinai, ard dolerre wotLhgs, probably of Old
Kingdom date, have been found in dre Fayun.'

One important use of dolerite in ancient Egypt was for pounders for working
hard stone, and roughly spherical spccinem of this rock may still be seen in large
numbers in the mcìent granitc quarries at Aswu and in the quartzite quarry at
cebel A}nar near Cairo, whcre they heve remined since they were ernployed by
the ancient quarrymen. Sphcrical oases ofdoleite, resembling these pounders, occur
natually in certeir places in the otaract regions of the Nile and in the eastern

Dolomiteis a defiÍite cornpound (and not rnerely a nixtr:re) ofcrlcium carbonate
and mgnesiurn carbonate in the proportion of 5+.+ per cent of the former and +s.0
per cent ofthe latter. Magnesiùm carbonate is a very cornmon constituent oflime-
stone, br:t is usurliy present ir very small proportions, thus out of r32 specimens of
limestone fiom the neighbourhood ofcairo analysed by me a1l contained magnesium
carbonate, but only lìfteen contaìned morc than 5 per cent aad only two conuined
more than 20 per cent, the proportion of nragnesium carbonate ia these being 3o
per cent aad 37 per cent respectively. Wlìen tLe proportion of rnagnaiun carbonate
is substartìal, as in the two cases mcntìoncd, bùt not suAcient to form dolomitc, the
rock is termed dolomitic liocstone (or rugncsian limestone) and, since dolomitc and
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rc. A\&ew, Bull.Iilt. d'É4., xuG934), p!- ÌoJ-9. ]lrc soùce ofthc diorite usedin nmlithic
tines is ucertain (G. Caton-Thompsoù sd E. w. Gar.lie\ D6út Farun, p. 8j).

z Cf. J. R. H.úis, ].eri.ogdthl.dl Stedict, pp. 87-88, 2lr; K. Sethe, Bda- ,kd Dehkhrkkiie,
pp. erÈrr (49-50); R. Engelb.ch,,Atr. S.ú., x]<ruGe3r, p.66.

a T. Bmroù dd W. F. Hume, Tapor. and Geol. oJ rhe Eastem Descú, pp. 52,23ó,263.
5 T. Búoù úd W.l. Hm., Topog. aú Ccal. of the Edlteú Desen, pp. 2r7,2ó3.
3 T. Brron md w. F- Hme, T.pog. aid Ceol. aJ the Ettcft D4eú, pp. 26, 2a6.
? 666666666666666666666666666666666666666666666666666666666666666666666666666666. Caton-TlbmpsoD md E. W. G^Àrr, D6út Fatun, pp. rló 3; cl p. 37- See rbove, pp.

3 W. F. Huc, P.olú. R.lott ot the Ceal. of the E$teat D6ùt, p. 49.
I CiJ. R. Hrrn, Larirograpi,i.dl Sr/,.r, pp. roÈror.
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dolomitic linestone are so much alike that they cannot bc distinguish€d except by
chcmical analysis, they are uually clased togethet.

Both dolomite gnd dolomitic Ìinestone were employcd in affient lgypt in caÙ
dpastic times for bowls mcl vms and occasionally at later periods for other objects t

Pctrie reoorts fortv-four vascs of what he terms 'dolonite marble' {iom the First
Dvnastvi and I Lawc mrlvsed the material of a nunber of broken vases of Third
llnasty date Co- s"qq-", sone ofwhich were <lolomite or practically dolomite
and others dolomitic limestone.'

Petrie, dcscribing rhe 'dolomitc marhlc', srysra 'This materìal vuies much, but
cmnot be confoùded with any orher clas k is hard, opaquc, white with veins;
sometimes thc vcining is ofclearer white, but us,:ally ofgrey and sometimes ofquartz,
almost black. The mrgaesia of the dolomite is left on the sLrrface as a powdery white
incrustation, ifit has been exposed to solution by weatheriag.

Thc spccirnens examined by nc hrve all been white witL veins or Patches of dÀrk
grey; th. ,"rLce has always been dull, though probably ic was polished originally;
the white has been chalky ir appearance and a finc whìtc powder hrs rubbed ofwhen
thc spccimens have been handled. The characteristic appearance ofthis stonc, togerher
with the facc that cold dilue hydrochloric acìd caues lnde or no etl'ervscarce,
rnakes ir easv to identifv. Dolomite occurs ìn the casrcrn desert in sevenl localities.ó

Flùú, Che ù

Thc stone frrst used ìn lg1pr, es in many other coultris, rtas flinr, and from it,
before netrl was known, Stone Age man fashìoncd his weapons and tools " md even
long after copper was gcncrally employed, the ue of flint, although ic naturally
dcrersed considerably, did not entirely cease, but continued for certain PurPoses,
sone of which rvere ourelv ceremonial. The nanufacture and use ofÉint tnives is
shorvn in tomb paintings of Twelfth Dynasty date ar Beni Hasar,s when manifesdy
it was still a living industry. A very large ntubcr of Iìint implemcnts (knives and
scrapea) and also sickle flints were foud by Imery in a First Dynasty rcmb at

F1;ot *- "lso used at an early date for personal omaments, chiely bracelets, and
occasionalìy even for bowls, one such of second Dynasty datc having been round in
rhe Foùth Dytrasty temple of Mcnkauré.lo

Flint consists of a vcry coopact form ofsilica; it is dark grey or black ìn colour;
breaks with a conchoidal fracture rnd affords sharp cutting cdgcs ; it occurs plcntifully

1I-g. n\aw.bti ficues ofTlhrrqa (D. Duham, Nr'i, !. t.
r'w. M. F. Pc$ic, Ro/dl Tú'úr, n, !. 4r, Pls. x (2 ró), r (c, d, e) ;,4rldor, r, p- ?, P1 xG,ó,7,

3 Ct aLo A.J. Arkel,J.E..4., xLtrGeró), p- r16.
r W. M. F. Petrie, Rolal Îd,rDJ, r, p.4,1.
5 w- F- Huhq Geórogt 4t{yrt, tr, Part r, PP. 8e, r44, 16ó.
6 CiJ. R. Húis, Lari.ogdrt@l studicJ, p!. r33 9.
? Ci E. J. BNncartel, C,&Tlrts oJ Prchnrùù Elypt, \, pp. 24 4!.
3 P. E. Newberry, B.ri Hdidl, r, p- 3r. P1. xr; r, p- 47, Pl. lv; F. Ll. GdfEth, È.ri Iidrd,, m,

!p. 33-18, Pls, w, un, x, x-
I V/. B, Èmcry, H.,dt4 pp. 18-27, 31,
roG. -4. Reimer, Mi,eri,rr, !- ro2.
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in €ertairì districts in Egvpt ir thc form ofnodules ud lal'ers in the limestonc rock and
ir sr.rch localities it is also found scattered about thc surface of the desert, havilg been
freed by thc werthéring of thc lilrestone Ancicnt ffint mincs have been fourd in the

Chen s rrr  impurc krd off l iur ofa l ,ghr gry or l ighr browrcolour rnd al thougì
ir  i ,  l , rg" ly .ourposed of i l icr .  i t  bre,k '  wrh r  morc or tc '  l ì t  fmcnrc u' tead of
the corchoidrl fr:cmrc offlinti it occu6like {Ìint ir limcstone and was sometimes
used in place ofAint.

crùne and its occùrcnce have already bcen described in connexion with building
materials,3 where it was stated to bc thc laue of a large clas of crystalnre rocks of
igncous origin, the individual minerals ofwhich, chiefly fclspar, quartz and mica' arc
sL"4ì.ia'dy iargc t" b. "isible ro thc naked eye. The typical gra:rite of ucient lgypt
is drc coarse'grained red variety thar forns the grcÀtcr Part of thc hills betwccn
A.swan and Shdlal. This is a ttuc granile and irs îccognition presos no di6culcy
ald leaves no roorn for douht or confusion Granite, howcver, being a natural
material, is not r:niform in srructurc, conposition or cvcrrcolour, but varies considcr-
ably in:Jlrbr.e respecs, rh,s rhe grainofthc rock m"; be coroc or Gne. t \e rcìr trvc
proponion or dr( ! :bu or ofùc conrained miraJs rrryvrry,nd the teì ,prr  rrul
Ù. red, *hit" or occasio"atly green, the rock in thc frrs case bcing colourcd red, in
Lhc second,,se. bbcl  ud qhire or l ighlgrcy. or when rhc darler minerals f i r r tcr
and hornblcnde) prepondcute. d.rrk grcy or cvcl  pracr ic, l ly bl ,ck rnd rn the t \ i -d
€ase green. Granitc, too, merges into rocks of other rypcs without aay hard and fast
line of denarcation.

' I  hc eeoloei,r  d,vrde. srunite inro l rrrmLer of suLclsc'  m rc,ordu, c t  i th th.r
co-p",ition. UL', "'th Lhese dlvLron' Egyptology is not conccmed. aJldrar ir required
bong r brord cls, f ìcat ion. subt lc ù ' t i rct ton'  being quite tnneces,ry.  Thus_rhc

ecolÀei ' t  '  hornblcrrde-biot i re-grar irc may rea'on,bl ;  bc cal lcd dar\  grcv or black

i . ' " i . .  * , t '  -*  *"y Uc. by ihc ar,h"eologi ' ,  1rcrcur l lprob,bl l  bc sone dr l lcr
""c.  of  op-."  r '  ro,hc dcgrcc ofelasrrciry rh,r  m,1 be Jloucd ir ,  cal l 'ng ' rone

sranite, or in other stone nomencÌaturq but for the purposa oÉ Egyptology the
bounduics should be as widc as possible lt may, however, be noted that ccrtain
obiecrs l rvc bcen de! r ibcd a'  grdirc wl ' ich arc dcfnirely ror '  for cxnrpìe a nrrmber
of"sh,wabri  Ggurer of l ,hrrq..  u hn\ on crrnurt ion Prov.d ro be (d) Jolorni tc or
ankeritc, (ú) serpentinizcd pcddotite.a

cranite was enployed ìn predynastic tincs, though orly sparingly ud chieny
for bowls and vases, but in ùe ear\ dyr*tic period ìt was worked to a nuch greater
extcnt on accourt ofthc increased use of copper tools and, in addition to its use as a

buildnrg materi:1, rt was rlso employcd for sarcophagi, ard at latcr periods for
statucs. obelisks. stele and other obiects.
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The occurrcrcc ofgranite in Egypt has already bccn described I in connexion with
its use for bu dnrg purposes.

Cypsnn , Athydtttc '

cypsum. u a1ready cxplahed when dealhg with plastcr,3 although often occurring
in scrttcred masscs of loosely aggregated crysrals, cluitc useles for carving, is aÌso
foluld in conìpact rocklike formation, for cxamplc il thc Mariout region to the w.st
of Alexandria; bcween lsmailia ard Sucz; ir thc Fayum and very plentifully ncar thc

Gypsum consists ofhydntcd calcium suÌphatc and in rppearance it nuch rcscnbles
alabaster lcalcite), which is calcnrm carbonate, ard it n often callcd alabastcr and cvcn
clainu, probably wrongly, priority for the rume.

Apatt from its usc lbr mortar and plastcr, gypsum was employcd only to a com-
parativcly srull extenr in dcìcDt Egypt. Miss Caton-Thonpson lìas shown that a
vcry Ìarge number ofgypur vases and dishes were tude in thc Fayun during the
Third DFasty a ànd Pctric fouDd at Giza6 several intect and many broken gypsun
vascs ofSecond or Third Dprasty date that probehly cauc from the Fayum factory.
Anong the objects frorn the tomb of Tutanklao ùn two of the knobs on the saddles
of the chariot hamcs arc gypsum, tlìe otLers that luvc been tested by me bcing
alabaster (calcitc)." ?etrie found a gypsum disL ? of proÈod)nafic date and a fcw
gypsum boxes of Ron.n date.3 Myes found a gypnm vase of predyrastic datc at

Until rcccntly a pale bluc matcrial uscd chieflfin the Middle Kingdom fot small
vases was asumed to be mrblc or account of its appearance ad has always been
called'bluc marble',r0 but a doubt about the identity of the material haviag been raised
Mr. O. H. LittÌe, Director ofthc Gcological Survey ofXgypt, det€rmincd the sPecific

sravi ty of r  f 'agnrenr :nd lorrnd thet j  was not rrrble.  but anhydrou'  r ' , lc ium 'u '-

;h","  i - 'h ldr i r ; ) .  r .d I  rnadc lheuricr n; lysL wirh úe umc rcrr l .  rhc source of
this rnaterial is not howr, but itis rnost probablylocal. ?etric suggcsts, withour any
evidcncc whatever, thàtit seems to have been brought from the uorth ofthe Meditet-
rancat',11 and aganr 'The bluish narble of thc Acgcan is foand in rnany examplcs
thcrc' (at Kahun).

Gypsun is softcr than alabaster (calcitQ and my bc scratched with the 6nger-
nail, whcreas alabastcr cannot be scratchcd vnh anything softer than stccl. The
u\drous forn of calctum sulphatc (anhydritc) is about the s:rme hatdncss as

: CtJ- R. Harù, L.îi.d{rd?lnal SrdieJ, !p.9car, ror, reÈr-

I c. Crtor Thompsoù and E. W. Grrdner, D.r.rr Fdt,,r, pp. roj-7,
. W. M- F. Perie, Cizrl' drd Ri/iÌr, p. 7.
6 A. LMrs, i'ì H. Ca.tcr, Lr-rú|F,4m,, r, p. ró8 (Appcndix n)-
? W. M- F. Pct.ic, Prdlnfofi.Egpt p, 3ó-
3 W. M. F Pcric, Ìiller a,l Ir..lik Ci'i?r, p. 58, Pl. xLnI (24-14.
, R. MÒnd úd o. H. Mlcrs, Cdnetúie! a.f Ahrdnî, r, p. 36.
r0 ClJ. GM$drs, È1,4/dùd,', pp.28-29
rr \v. M. F. lctric, Kdr,,i, Gurob 1nd Hdúdft, pp. 30, 12.
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.  
Ll Ì . Ì roIc \a,  alrerdy beerr dcrJr wrrh in .onnex,on ,vrr fr  bui t( l ing ! , r , ,cr iat \ . ,

In rd 'r t ron ro rhi \  u\c,  howcver.  i r  wr,  ì rgcfy cnrploycd for or l ,cr prrrpo*s, Lrcludine
vase\,  rnd ,r  was one ot t ì rc f i rst  soncs rrcd. crccpr f" .  _c"p"",  r i ,d ì .ot , .  t . , ,u* ;
was soft and easily workcd and atso because it le* i,.Af ia"ù"Uv t" i-"i"e ",,
accoùDt ofirs 6ne tcxrure; its use dates back to molithic times. The;idc distribu'ti;;
oflimefone Egypr has already been notiorcd.

" 
BrJck cry,rr  inr I i , -e. torrc ss,rsed occnroru y d,úing rL" predln"sr jc pcr iod

a r,n,cronc o..unù,g in lhc e-sL.m dejcrr  I  0d in rhe Cr,ró_Srrez
drstf l ! r . tA hàd trne-grdincd yc,row I i rcsLonc also wa, (omcrlrcs u.ed and a 5imlar
storrc,ocrurs behird GcbeJ ct ccir  casr ofeÉ'and Jso bcruecn Kharga orrs xnd
thc r \rre. ! ,4 ?Dk lunsrone.mcur" phnt i ful ìy in Lgypt.  parr icr l , r ly iJ iùc we,rcrn
oescrr on u'e l -dr,r-uu(h 'o. ìd and on rhe AqUÈKhJrga roid "nd r lso betu ccn t"maJr"
ard suez, and was used occasionalty.

MaÀle 1

Marblc is a crystalline forn oflimestone having a compact structure that enablcs
l : r : . raq  

r  h ish  po tnh :  n  i s  mr ra t \  w t r i reorgrc1 .u , , . , , yu . " r . r - . . ,_y_r " , , ,
oo rs orren verned ln drttereot cotouA.

,  
The known o, c,rrrences- of mrrbh in Ig) pr a,e chief ly cortncd ro thc crsrem

descn, whcrc ir is recordcd from stoeral tocat,Lrc..3 ndncty, J Rrev sac, harine_tookinc
: a r l c r y f l o , , , w . r d r D i b ( w e s r o f c c b e l / " i t a n d t i j r t y c t o , e r à ' t h e R . d s e a c o , , , ) ; :
borh I  whirc end J coìourlcs kjnd from Cebel Rokharn (near Lhc upper pan of Wadi
Miah..q* of Ey-a ud roughly ruo-rhird, ofrlì. qa U.,**" ,f,. r.rif.',," ,f,. tJ
5c4. (bc larcr ot  which was explorred to a,mal l  cxrenr ú Arab r,me, 'ùd po,r iblv
earrter:  e thnd occurrence n i r  th.  far souù_eastcn dcsen.,o A Ìrard crnul ' ine Lmc'_
sone. pmcricrf ly nrarble. oc, u15 ar Beni shaÌrn oppo. ir"  v*ru", ,  ía ,* ." , i " ' ,
ycrrowsh-g.ey. very nummutiu. rurble wirh brov,n paLches h:, been dr.co,eicd
 

 

cf fÀr cl  Ful on rhe Donhcn edgc oft \e pla,errr  ro rhe "^r 611,.  6, ;r"  ou,r_;6
th,\ .  ' 'o$rvcr.  wrs nor used ud w+ probabty not krourr acienrty.  Gooú qu.rJi t l
mll Dr. or crrfiercDr colours has bcen rcporred over a Iarge arca neJr Wadi Hd;ur.i!

: l :T i t . . "  
rhe,omprru,;vcìy smal l  :norrnt of  marblc c,np oled,ncienrty wr.
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Marble was used to a smll cxtot for vases in predlnastic and early dyrastic
timesl ir was used for statues duriìg thc Eighteenth an<l Ninetcenth Dlnasties (ex-
arnplcs: a beautiful small statue of Thutnose III in white rnarble slightly veined in
gtcy, now in the Cairo Mr:seurn,1 and a nunber of large statues in the temples at
luxor aacì Karnak respectively and severel in the C,iro Mueum) and it was em-
ploycd for statucs and portrait headr in Romal times, nuncrous e-xamples ofwhich
are in the Museuos et Cairo ald Alexandria. Fiagmúts of foreìga nàrble from
Greece hrve bccr fornd in excavatìons at Alexandria.

Pliny mentions, 'mrbles ofAlexandria', the Augusran and Tiberian, which were
discovered in Xgypt in dre reigs ofthe emperors Augustus and Tiberius respecively.
The stones, he explanr, di6cr'in the a.rangement oftheir spots', one having thern
'undulated and curling to r ponrt', r'hcrcas in the other 'the streaks are white, noc
involved, but lying rvide aslnder'.

This same writer also mentions ! a third kind of marble called 'nernp}ites' after
Memphis, where it was found, which he says was 'of a nature somewhat analagous
to the precious stonei. Whether all, or any, of thce stones were mible ìn the
nodcn sensc is urcertaìn, though if nlenphites were ìrdccd obtahed from near
Memphis, it was ptobably some sort of limestone, snrcc no othcr kind of stonc is
known to occu in that locality. A 'very hard marbly white limestone' was used for
scdDlures in the Labvrinth.s

rhe so-c"lt.d 'b1"" *.ble', used prìncipalty in the Middle Kingdon for rnaking
smaÌl vases, as already statcd,a is not marble but anhydrite.

Obsidian is a glasy-looking material t\at breaks with the conchoidal frrcnrre of
glas end is a natural glas of volcanic origin. The colour is usually black or green,
but obsidians ruy range'from dcar to gny to black with all variations of reddish-
brolvns to reddish-blacks and with ali degrees of banding or moctlhg'.6 These
vrriations are due to ditrerences of chemical conposition or to physical properties
relative to cooling. The majority of mnples from xgypr appear to be of r$olitic
obsidiar though a trachytic variety, quite brom in thin section, has also been
identiied.s

So far as is hown obsidìaa is not found nanrraily ir Egypt, but it occurs in
Aby$inìe,' in the Sudan, in Arabia in the Aden Prorector.te, in r.\c HÀdrÀmatrt md
clscwhcrc. in Armenia. in Asia Minor and in various Mediteranean islands.

Obsidior was uscd in ancicnt lgypt in small amount from predlanstic times,s at
frrst in the form of flakcs for use as implements, alrd as weapons, sr:ch as lance-heads,
and iater as alulcts, bcads, scarabs, cycs and pupils of eyes in statues :nd sutuenes,

3 W- M. F- Pctric, G. A. Wainwright úd E. Mackay, Lùrtitith, Gúzdt d rl Mazr,neh. p. 31.

I CiJ. R. HMris, rernoJrd?t@i st,./tcr, pp- rro-r1,228-9.
ìi I. Fncdnaù ard R. L. SDrith, Aúúi.ot Artittuiry, xN, No. 4 lr9óÒ). pp. az6,5z2 \pp. 484 t).
1 H. súr, A VÒydle ibtó Ahf$i,rid, !p. reÈ4; W. H. Schoî. Thc Pcirlrs aJ thc Eryíúaean Ser.

tp .23 .6ó :  P l iny ,  xx ru :  67 .
3 w. M. !. Perrie, Pr?/rúo". E!i,|r, !. 43; E. Ma$oul"rd, Rd/. .l Éf., n Ger6), pp. rj8-9.
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'mal l  "m. (punculrr ly dumg rhc Middle Kirrgdoml.r  and orhcr purPor. ,  xotab-1"

.smotc'  of  is use beirs the hc:d of Scnuoret ITI or A'rcnenrher l l l  ( lwerJtr '

Dvr" i rr) , r  rnorhcr f . ,s,n"nr. ìry hc.d of Tqelfrh Dvrrr tv darc{ ' r  broket '  rn" l '

too'  ,"à ,n-t l  p". .  orìeck rnd r l 'c he:d ofa l i fet izc ' t r rrc lLrghtcenrh Dm;r1) '

the laner four fiom Keruak 6 Plinv states that'Tiberius Caesat returncd to the peopÌe

ofHcliopolis an obsidiuìmage ofMenelaus that hadbcen fouudamong the propcnv

lcft by one of the prcfects ofEgypt'.o
th",ubl" ,  t  of  r : ,"  ," .  of  obJi .n i '  - .  i "nt  Egl pt .  wi 'h pr r i  - r lar rcfcren'  c Lo i ts

pl*e ofor ign. ha'  L,cen di 'crs 'ed:r  lcrrgth bv. \ r  r inwrght-/  rnd sho t lv bv l -rrnk-

forr ,3 drc l - tLer of "hom grvcr ,onrc physic, l  consoìr\  ol  obr.rrar l ronr varrous

souices. wainwright conclndes that thc obsidial used ir Bgypr rvs obtaincd from

Armenia. ln r  fonircr ed, on ofrh' '  book Luggc' tcd r \ : r  a '  therc w' a co-t i t tg tmac

d""n rhc Red scr trom rcry err ly r i rnes. "nd rs ob' 'dran occnrrcd on rh'  cor ' t  oi

Abvsu,a,sorcrLlea,rofth"tcn'piolcJinEgyttrndrhesuo-n opecir l lv Lh* frorrr

rhe S,rdound frorn \ub,r .  may l . 'e bccn obrr ined from Ab)s' in ia $hnhi( ' l 'o

the vicw ofvon Bissing r Sincc then I have examilcd most ofthe obsidian ob.iccts

in rhc Crrro Muse,rm a."nd mrl bclong rrg ro frio'l' and r luge nurnber ofspcc;-

mos trom Abvsini , ,  Arn'enir ,  aud t \c Mcdirerrrrcm Lluds rhcrtn' l r 'ot$rxch

ha'" bee" p"bíishcd.'o an important fcanrre of Abyssiniù obsidian is its comParl-

nv" lv hieh dcnri lv,  qhicl '  is parJlcled by thar ofrhe Egvprian obje'  t '  ' rant i rcd mv

.onclLrsi ;  beine;hat rherc i ran'ph cvidencc. thereforc that 'om' ofrhe r ' 'ater : l

of  th.  obud'"n ibr. . t ,  fourd ,n Egypt.  and probrblv rhe grcater prn w;s obt" ined

fron Abysinia.'

ìhe n,,rrc porphr rv (der ivcd from r lre Greck u ord n'e 'núg PurPìc) q r \  ongnal lv

,ppl ie. l  t "  "  ien' .krnd ofprrphrmted ro.[  r i rnPerial  pophvrv) bur in gcoìogv

,úi '  or i ." ' r  " ieni f . ,nce has eiven place to onc b whiclr  st tucrrrrc and nor 'o ioJr '

i ,  rbe s, ' id ine ih. .crc"s ic,  a porphvrir ic rocl '  bcing arr l  k lnd of igneors rock in

*hlch-there",re.on.pnuo,,  i ,v:"1'  scatcred rhroughour I  drf l -crert lv coìourcd

eroord-mas ". mat.;i ofapparendy homogeneous materi:l."  
PorDhvri i ,c,o,k" vvvine.onrderàbl1 borh i r  rhc rranrrc rrd ' :ze ofthc corr

s u l . r . i ' , , - v ' t , l ' , " d . 1 . o  : ; , o l o u  J r e  w i d e l y  d i * n b u t c d  n  t g r p r : n d  o c c u r  n c r

Aswan, in thc eastern tlesert ùd in Sinai.
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3 C. tucl*t! 1E.4., rv i rer?), pp. ?r-71.
rA .C M: ,c ,  / r r ,  u , t . \  CÒth . ;o r '  aJ  t  g t l t idn  A, ' i l ú \ -  'S rPPh n t r r  ro  M V,4  a ! / r .JJ r '

o ì ,  t c g r " r r  s r a r "  r S r a r r p x c . i . P D  J b - i o  N o '  4 2 t o r  "

? G. A. Wxirwlichr, ,,l".ierr Egfpt, t927, Pp.77-93
I H. Frúkfor, Si,,lt.r i'r Ednr Pottúl al rlt Ncn Edn, ú PP reÉ3
i F. re'- voù Bisins, /4rrir trr Orit"tk&hu"S, ! í928'ù, P 75, t 2f.omp-7l'

!À. Lucis,,4rtr. sùr.. xd(1942), Pp 27r-J; xlv! (1947). !p rrl-21

(reo8), p

4 T .  l
W . F , E
P P 6 3 3

3 Cal



STONIS  OTHIR  THÀN BUÌTD ING STONIS ,  ?R IC IOUS S ÌONES:  STONN V ISSNI ,S  4 I7

Porphlritic rock was used lagcly in the predynastic and early d),nastic Periodr for
making vesels,l the p&ticulrr variety generally chosen bcing black and white
(whire crystals nr a black matrix). This stone occurs ìn rhe Ish-MeÌÌaha rrngc near the
Red Sea (south ofJoru Bay).!

The best knovn of the porphyritic rocks quarricd anciently is without doubt thc
bcauti{ul Gne-grained purple-coloured rock (porjdo rcso dlitica), often tcroed ir
pcrial porphyry, that was obtaìned froo Egypt by the Romans from thc lrst to the
fouth centr:ry e.o. aad employed extcnsivcly in Italy as an omamental stonc.3 This
is found ir three localitics in thc eastern desert, namely at Gebel Dokhu,a which is
situated in about the sarnc latitude as Asiut, but nearer the Rcd Sca thaù the Nile :
at Gebel Dsh,a some distancc north-cast ofDoklan and nealer the coÀst aDd at El Urf
near \Vadi Dib.a It was from the first-mmed locaiiry, howcvcr, thÀt the Romans
obtained tLeir suoDlv.

rrobably thc Égypti.n stone referred to byPliny," which hc describes a: beìng ofa
rcd colonr and which he c ls porphyrias,wzs impcrirl porphyry. The quarries, ?Ìiny
says, wcre able to fumish blocks ofaay dimcnsìons however large. He also statcs that
certain colunns in the Egyptian Labyrith wcrc ofpo?,r/ril.r;3 he fúrthcr sàys that
the steward in Egypt fìrr the empcror Chudnr brought to Rome from lgypr statues
made of this stone. 'a novclty rvhich was not very highly approved o4 as no one has
since followed his eurnple'."

Only four examples ofthe use ofinpcrial porphyry irlgypt before Roman times
are known to me, one bei4 a smll amuletic claw of'prehistoric' datc,'another, part
of a srnall flured bowl, probably ofprotodylastic date,3 found at Ballas in Uppcr
Egypr," the third, parc ofthc lid ofasnall vrse from the Third Dynasty step pyramid
at Saqqara,roand the fouth, a flutecl bowl'like some pieces found at Nrqada, which
wcre probably of thc srmc rgc.'ú This was from'B'cemetery at Abydos, S.D. 79.
This, howcvcr, docs not nean that imperial porphyry was being quarried at ch
early periods, as a piece sullìciently large to nakc drc objccts in qucstion raight wcll
havc been found lyilg loose on the surface of dìc dcscrt near where the porphyry

1lor. pa.ticul.rly elabolate c{amplc sce E. M- Búges,nd 4.. J. Arkeu, J.È.,4., xryG958),

: Infonìation kindly sùpplied by Mr- J. Dú.U*.
. A- Delese, B,lletifl de lo e.iétt sealositq. tdltdbc, ú (r35ó), pp. t24-4o I Anr. Chin. .t Phft.,

3" Sé!,, xxx (r8Jo), pp, 81 37; O. Schneider, Ndr,r!- Beitt. Ccatgt. u. Kultet, r88s, PP.75-176:
F. Rudcy, Q!dr.J,!d. Ceoi. Sù., xd(r88t. pp. rt7-ór;J. C. uúhoúr, C.R.,{.. s.i., cru
(reo3), pp. 933 9o; J. couyat, B-iF./.O., w (r9ro), pp. 2J 33i G. Andrcw, B,U. n'Jl. dE8.,
x r  G9 l8) ,  pp .  6 l -8 r -

{T. Baron and W. F. Húúe, Topt. dnd Ceol. oJ ite Edste ' Desrt, pp. t\8. 233, 24r, 262i
W. !. Húmc, C.Òlag aJ Eg t, a, Parr r, pp. 273-82; G. ,{ndrcw, B!/1. t6r.d'Ég., * G938),
pp- 63-3ri K. lider, Srei,útii.he end BùSúe*e, pp.94 ss.

6 xsu: r9. 7 w. M- F. Perie,l,rlldtr, !. rl, Pl. n (?4d).
3 CrUed Old Kingdom by PcEic, lut Mr. Guy Bmton leus me thrt i! is pro!1bly proto-

' w. M. F. Perie andJ. E- Quibell, rvdr.id drd BdlldJ, pp. ro, 36. Figured tu w. M. F. Prtric,
Fuftnl Fr inre o.f qyrt, Pl. xw l2ae).

ro Criró Muscúm, Nó-J.69493-
h w. M. !. Pe$ie, R.Idl To,rr, n, p. 41, Pl. xlw (88).
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\ E. Brc..i^, Alc*aúíea ad Aegptun, 1922. p. ro3_
'E. BÉ..ìa, Aletdkdaa ad Aeswtu"i, \s22, p. 21j.
I Kindly comruic,red by Prolè$o! K_ ,4. C. CicsweU.
4 See R. Delbtueck,,4trd&s Pórphltùúke, 1932.
6 Ct J. R. Htúis, Icri.osrdphndl Srudl.t, pp_ 7r-7ó, K. Scthc, B.G "nn Dqlkhtdltktie, pp_

339 94 (28-3t).

' w. C. Haycs, Ro/dl sdu.?hdgi aj thc xvIll Dynday, pp. 3r-32.

Iven at a late period date, inperial porphyry seens rarely to have been employed
in Egypt, as only very few objcca nade from it can be traced, namely, a but ofa
Roman enperor in the Cairo Museum; a caned lid ofa sarcophagus oflate date in
drc Al.xùdria Museum; 1 a large mutilated statue ofa malc 6gure seated on a tbrone,
posibly dating from the fourth ccntury a.n., also in the Alexandria Museum;! a torso
ofa Byzrntìne emperor from Alexan&ia ir rhe Berlin Museuú; some re-used pieccs
ofRomaD date built iato the Malrassa ofthe Sultaa Bxrqùq mosque at Cairo,s and
a thin poÌished slab (probably frorn r buildins) h the Museum ofArab art..

snult pieces of broken worked obje*s of porphyritic rock, vcry drk green, or
almosr black iÍ colou! (black matrix with wcll-defhed crysrals of fclspar of a light
green colour) have ben fourd on sevenÌ occasions in rgypt, for example, there are
four specimens in the Gcological Museum, Cano, presented by Père Bovicr-Lapìerre,
which are labelled 'Labradorite-porphyry &om Babylon and FostÀr'; and in rhe
Cairo Museum there are six smll specimens, one (No. óJ J 3 7) described in the register
rs 'rnd of 3rd cent. A.D. Frcm Kom Auchna Univeîsiry of Michigan (Petersen)
r93o-35'; mother (No. 66jr7) descrìbed as 'Ronan, Mond-Myen Exped. Armant,
1916'; r third marked 'Minia Mag.' (meaning froIn the store of the Inspector of
Anriquities at Mìnia), and three noc marked.

Mr. O. H.littÌe, Dìrector ofthe Geological Survey, Xgypt, tells me that he does
not know ofany occunence ofthis rock in Egypt.

Profesor AÌan Wace informs me that quarries of this srone occur at the ancienr
Croceae in Greece, midway between Sparta ud cytheion, near the modern Levet-
sova, ard were worked ir Mycenean times and also in later Roman times and that
vessels of thìs stone have bcen fomd ar Mycenae and other Mycenean sites, and he
showcd me a small piece of such a vesel, which I conpared witú the spaimars above
in the CÀiro Museums, rDd thcrc is no doubr that thc srone is idendcrl, and, thcrcfore,
it is prectrcally cenain thar ùc Egypri.r.n objecrs. or thc *one for rhem. werc:mporred
from Grcccc. Ihi' 'rone should nor bc confused wù ereen breccir.

Quùtzite and irs occurrence in Xgypr have already been dealt with in connexion
with bullding marerìals,o but ìr addition to its ue for buildinq this srone was em-
pfoyedcnmiveJyforoùcrpurposes,pr incipalJyforurcophrgi indsatucs.Er,mpies
ot the lormcr are rhe sJrcoph,grs ir the Haraa pyrumid (Twelfrh D)îrry). aìd
the series ofroyal sarcophagi ofthe Eìghteenth Dynasty,? including those of Thur-
mose I (?), Thutmose II, Harshcpsut, Thurmose III,.\mc,horpe II, Thutmose tV
ùd TutaDliarnùn, all of browlish ycllow quartzite. Examples of the latter include
a hcd ofDjedefrè (Fourth Dynasty), and statues of Senrvorct III (Twelfth Dyrasty),
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Thutmosc IV ard Scnut (Eighteenth Dynasty), Ptah (Nincteoth Dpasty), rnd the
ernpaor cdrcÀlla (Romin).

\Vùh rcspe.t to the nature ofthe stone ofwhich dr. Colossi ofMemnon arc made,
which somctines has been c:lled quartzite and somctimes Nubian sandstone, Vaìlle
st^tcs1 tl' t'Malgré l'af is du géologuu auun dntc re pe t done stbskllt er Ia loedlisdtion
de "la Mo tagne de grèi' où Jurent tdillés les colosa de Menuron', which he believcs to
be cebel Ahnar near Cairo. Thc'pcbbly nature of part of the ston€, which seetls
to be a difrculty with some archaeologists in asigning the stone to Gehd AJurr,
rn.y be closeJy m,rchcd in rhc very co*se ruteri.rl Írom rl'at qu,rry.

Sandrtone has already bccn dcalt with as a building material,3 but it was also cm-
pÌoyed for nany other purposes, such rs statues, stelc and other objecrs Notablc
exanples ofits use are úe statoes ofAkhenaren (Ìightecnth Dynasty) from Karnak,
discovered a few ycars ago, and the colossal slatues 2t Abu Simbel (Ninctcenth

'schkt' 
lcrcytua,hò, Trf, Mústone, Stare

After linestone, smdstone and graîite, one of the most largeÌy used rocks iu
ancient Eg1pt was what is generally called 'schisc', though, since it is a sedincntary
aad not a metanrorphic rock, it cannot be schist. Ir is greywacke,a a fìnc-grained,
compact, hard, crystalÌine, quartzose rock, very likc slate in appeararce md generally
ofvatious shades of grey, rangiag froo light to dark, with sometimes à grccDish tint.
with this núy be grouped other a11icd rocks, narnely, tuff (volcaric ash), mudstone
and date, since they are frequently so uuch alike that they caoot bc distirguishcd
except by a microscopicl examinatioD of thin scctions, and they all occur nr the saoe
{ocalitv.6

Artifacts of volcuic ash are known &on the neolithic pcriod,6 and grelwacke
aad sometimes tuf and mndstone were cmployed dúing rhc Prcdynastic and early
dynastic periods for bracelets, bowls and vases, and grcywackc later for sarcophagi,
naoi and statucs, sÌate bcing sometimes used for paÌcrtcs.?

crewacke.s tufi''� and date ro all occur in scvcral localities in tlrc carcrtr desert,

rA. VÍile,,4ú- 5a,., uxmG933), pp. 8j-94.
: Ct J. R. Hrris, fcri.os',?hnal Sntdie'. pp. 7r 72i K. Serhc, Bar- 'nd D.nlttdLteìne, pp.

I E. FAas, zeiteht. dú dsúvh. seol. G6.itu.i,., tscdin, lld. E, Hcft a (t9oo): w. F. Húme,
Cnlorr oJ Errpt, r, P^rr t, p!. 2ól 6 r G. Àndrcw, B!ll. ,rr- d'Ér., x! Ggl t), p!. r 5 3 eo.

5 ct N- Shiah,,40. S./., xlr (re42), pp. r99 2oi.
r G. Caton-Thonpson úd l- 

'w. 
Gar.L1Ù, D.r.f Frl,,r. p. 87.

? W_ F. Htrmc, Cetojy 4 Egl/r, !, part rù, !. 8ój,
! T. Bàrron and W. F. HùDe, Tapg. dtu1CcÒ|. dJ th! Edttelk Drett, pp. 217-2Í, 224, 22ó, 236,

13s4, 249, 2ó4i J. BaIl, Cca!, dt'I Ccól. ÒJ Sò,th-Ldttuù1E yr,, pp. 317-Joì W.1. Humc, GeoioSl
ol Egypt, t, Plri 1, pp. 2634.

,:f. B.non ud w F. Hun\e, Tapor- ini Ccal- afîhc Edsîent Devtt. pp. 22r, 216, 239, 219i
w. F. Hume, Gmh31 dEjp,, !, Partr, pf.24e 50.

r0T. llaron iúd W. !. Húne,Torar. atrl Geal. o.f tlte Easîem D6en. pp.2r7 r3,221,22ó.233t
:ú4ì W. F. Htrnc, Ca,iqqlútqp,, nj Par I, p!. r94,2o3,227 8,23o,256.
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rhough the prìncipal and posibiy the olly mcient source ofrhe two forner was the
neighbouhood of dre wadi Hammrmat on the main road from Qena ro Quseìr,
where there arc extensive ancient quarries t with more than z5o ilscriptions ranging
in date from the protodynastic period Èo the Thirtìeth Dynasty., Thesc quurìes and
the stone from thern are frequently mentioned ir ancient rexrs.3

There can bc tittlc doubt th:c the grey-wacke of Wadì Haurrnamat was thc srolc
calleè, bhn (bekhetl) by the lgyptìans,a since ar leasr niÌe hicriprions refening to Lh
are dìrectly connected with the wadi, where grelvacke was the stone prhciprlly
sought. Moreover, ofsix objecis hcÀring inscriprions indicating tLat they are ofúll,
two s arc ccrtainly the Hammamat grclvacke, while three othcrs,s loosely described
as black brsalt, have not been conpctortly examined and arc ir all probability grey-
wrcke. The sixdl ? is certainiy not greywacke, but a fine-grained grcy granite (psam-
nitc gncist wùh a fair proportion ofrcd felspar, though dre gueral appearancc of
the stone is grey, and Gom a distance it is not urlikc greywackc.

Serpcntine and stcÀtite are very similar in composition, thoughnot idenricJ, both
benrg hydrated silicates of rnagnesium, but in dìferent stares of hy.llatiou.

Serpentìne is a ron-crystalline rock of e dull scrpcnt-like mottled appearance,
usually drrk green to almost black in colour; it is fanly soft, though harder rhan
steatite, rnd mry readìly be cut or scratched; it is widely distributed in the eastem
desert, the principal centrcs being the Baramia-Dungash arca,3 in Wadi Slìair,s near
cebelDenera,3in the hills north ofsikait 3 and at GebeÌ Sikàir,8in rhe Muqsim area 3
and in rhc f , r  casrern de,en r}erc rL covcn :n area orabour 4oo iourrc ; tc\  I ron
Ra. Bo,.  ,ourhwird! ro Crpc t l l ra.o A greel vrr ier)  occrrn,n viadi  Urr ' rr  Dir i

rJ. Couyat úd P. Moùtet, L6 l"ytittk t hilroglythi.ju5 et hittdtiq"ct du Ouidi Hnn'naúút
(MÉ'n. IrJr. xxw), !p. r8-loi G. Goyon, Notr.lhs lnnifiiots tupdns d, Wadi Har"nattat,
!p. r--9; K. Fitzler, Sr.i,'rni./e "/d Búgtuùke, pp.99-tó1.

21,R., r, 7, !o, 29j..tór, 3363, 427 Só, 46ó-8,6j4-S, joj 9; rv, 4J7-68t W. M. F. Perri€,
Hnbtf oÍEr!!t, r (1924), pp. ro2, 11ó, r44, r46i rJj, 16r, r7j, r34, r93,43r t (tg24), pp, 97.
206; m (1928), pp- rr9, 16ó. 28Èr, 288, 294, 3lj, 34o, 348, 360, 3ó4, 3ó9F7ó; A. E. P. \Veis,ll.' I  

!ú  ú  thp  Uppr  r ,a fp l id \  Dòe,^ .  ! .  lo :J .CouyJr rndP.Mo^kLLt14r ' rpnóÉ. , . ,1 "O7t ,1
Htunùr,àr G Go)on. vo,' p//,. /,rn?,iór ,uperks du U da' Hdrhd i,

3 
I. R. Htai., Le,nas phnal sf'/idJ, !p. 78 82; K. Sethe, Bau- uú Deú tdbteine, pp. Bs43o9

G3-48); A. VÙinq A.lnl.O., nxv (!934), pp. e]r rozr A. Lucas and A. Rowe,l,r. Ser,.,
sxú (1938), pp. r27 j6, ó77; G. Bruntoù, ,4"Í. Sar,., x! (r94t, !!_ órZ-rB; N. Shiah,.4trr.
Sa,., xlr G94:), p!. 189 2ÒJ ; A. Luc.s and A. Rowc, Atn. S aù., xú (ts 42), p. J a7.

{ ct J- R. Haris, r.rnos'dpl, nal Strdies, pp. 78 82 ; K. Serhe, Bd,- lrd DdÉ,nalsteihe, pp. Be4
9o9 (rl-48).

6 A nros of Nectanebo I (Cano 7oor9) and a pÀir of obclisks ofNecraDcbo II (Brir. Mús. 523,
r24-l-a ftasmctrt, Cairo rTojó)-

a An orehk in Marseilles, a statue ofHorudja iq Universny collcgc, LÒndoù, ùd plrt of ù

'A naos of,Amasis (Ciiro ?oorù, stared by G. Roedú, Na6, !p. 18-42, to bc grau scslreD-
kelter fcinkómigcr Greit'.

3 \v. L Húmc, Prl'i,. Re?ot ar the CúI. af îhe E6ten De! , p. 34; Ceotosr oJ Eg tt, tr,
Part Ì, p!. Ir, 2Ò4; L. Na$in, Mi'ut.h o.f Etoko',ndl IrkteÍ, p. ró8-

' 
I Bù1, Ceos. d'td Aeol. oJ SoutlÈ86îc Esrpt, pp. 32É3oi W. F. rlùme, CcolÒEy aJ F4yt,r,
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(which is siturted betwccn Wadi Qena ìd rhc Rcd Sea)r and ar the looc ofcebel el
Rcbshi,r and a bÌack varicty in Wadi Sodncn,l both rhese latter phces behg north-
west ofQuseir. Serpent c was employed for vases and othcr objects, as euly as pre-
dynastic tìmes. A head of Amocnlìet III (T\{elfth Dl,ìasty) ìs ofrhis m.rerial.s

Stcatite is a fòrm oftaÌc and is usually white or grey in colour, though occaionally
it is snoke-black, this latter colotr bcing naturaì and not artificial, as ha-r been scated;
it has À glcasy or soapy feeÌ and was uscd fron Badarian tines onwards for bead-s,
vmes and othc small objects, which sometimes were glazed, the grcatc proportion
of the scarabs knom being ofsteatite, nany glazed, but a large proportion not now
glazed, rhough probably glazed origimlly, the glaze having perished.

Steatite rs found at cebel Amr nea Aswm.a near Bir MueliI. north-casr of
Aswan,i .t Gebel Fatìla 3 (about the latitùde ofTahta, but nuch nearer the coast than
the Nile) .lnd il1 wadi culu (opposite cuhn lsland, which is north ofRas uenas),
where it is now being exploitcd.? In the form€r Ìocaliry therc are anci€nr mines, which
were reopened temporarlly in r9r8 when r37 rons of rmtcrial were extracted;8 it has
beer worked on a very snall scalc for nany years by the local'Arabs', who fashion
it inro bowls and pipes.s

S r o N !  V r s s E r . s e
The earliest stone vessels madc in EgyF rhat have been found are a few basrlt

vescs ofneolithic date from the Fayum and Merim&r-tsenisalamc respectively; then
ir ctuonological order cone a fcw nore basah vases from the Badariar civilìsation,
follorvcd by a large number ofvescls of diFerent knrds ofstone from varìous pre-
dyrastic sites, tlc stones that can be identi6cd Gom the archaeologìcaÌ rcports being
alabaster, basalt, bteccia. granire, linestorc, marble and porphyritic rock iom thc
early predpastic period, :rd the same stones, with the exccption ofgranite, but rvith
the rddition ofdioritc (pcckled, nor the 'Chephrcn+tanre' kind), greywacke (schist,)
gypsum, mudsrone, scrpentine, stearire and volcmic Àsh from the middle and late
predynastic periods. About 73.5 per cent ofthe stone uscd was of three kinds only,
namely, in order of thc :rurncrìcal frequency of their occurrencc, limestone, 36.o per
cent; b:salt, zr.5 per cent; alÀbÀscc!, ró.o per cent and about r7.5 per cent breccia,
marble rnd serpentine togcthcr, lcaving only abo,.rt e.o per ccnt for the other kinds
ofstones mentioned.

Thc stonc vessel industry reached ns zcnith during the early clyrastic period, and
nowherc has there been found such a wcalth of berutifully rnade, handsornc stonc
vcsseÌs as in Egypt. thc stones employed benrg of the Linds already mentioned, rogcthcr
with the 'Chephrcn*tatue' variery of diorìre, flint, îed jasper, obsidiaq aDerlystiDc

r T. Sarron àDd w. F- H!mc, TóloE. dú Ceol- o.f the Eaeút Du!n, p.2ót_
'�W. M. F. PeÍle, Pnhi\toù E3ltt, p. 4a.
3 C. Rickct$,J.È.,1., N (t9r1), pp. 2rr-rz.
4 W. F. Hune, C.ólójtl o/Égi,tt, q, Partr, pp. rtr z, ró4 5,
5L. Nassinr, MrpraL 0/E oroú1ndl lnkrcsî,p- tó7
6 MinA ad Qùaries De!t., Repaú M lt Mi.{ol ù'dtstry,p. j7.
? Infomatio! kindÌy supllied by Mr. o. H. Litdc. Director, Gslogicxl sùvcy ofEgypt.
3 P. s. cinrd, D6d?tior de l'fuypte, Adr t'ndenr, n, rirz. pp. sget.
. Cf A. Lùc$, J.!!.r4-, xvr Ge3o), pp. 2o+r2 ; E. J. Bxùm ga el, Cttttret rf prchAîotn Ery],t, t,
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owtz. oDaque qLunz and rock crv'trl. :11 rhese roner' excePr obsjdiu wluch

-^ i-'."i'a. occu"i"e n turJlv in EgvPt PeÍie staresr that From the PoÚ( oi

"r.*.f"."'li*"* 'íd slill irr *ilgÍ"d and beautiful sronc' we must sìv thrt

,L'i""",[Í' *',J"" t.o,. to thch ùgh.sr leu'l in thc l'rer prehi"ronc ard carlv

a"-*ííi,i.* i *a, 'ij."e this w+ wrirren marv Lhousrds of rdditionJ vess'h ot

eulv drmasric dare have bccn forud ar S'qqar''-.ir;í 
,.f;.," the ,oyal t"mbs of tìre e*lv dlma'tic pcriod Pctrie savs I thar

'hundreds ofstonc bowlr were buned wnh each king ofrhe lsr' Dlnastv' and marv

are found ir romb' ofthe lllrd and ìV(h D)rusties md agritr,' Rottghlv sperkmg'

berucen ro,ooo td zo,ooo pieccr of va'es of Lhe morc vlluable slones werc tound'

;;, ;*"h il.sc' q,-.iry àf,late and alabster" ln (he ribr Dlnatv tomb of Aha

found bv rmerì, at'S;qqra rhere were 6st stone vesels ofwhich 93 3

aJ*,.i -a r.ó p.' *iibasatt. but no grepacke (schistì' the other *ones ued being

breaia {no): l;àesronc (fourteen): PorPhvritic rock (two) I and serPentúe $wo) "

i',if ri^, óy.*.y.*u of 'Hem,k ai s"qqar" (larer rban thar ofAh:) there rere

rsr stone vasels, of which 5o Per cenr were alabasterr 14 4 Per ccnt grey$acke

t'.t'i'0. " i,l " f.* of-uÀtone and volcuic ash. and the rest (r r'? Per cenrj ot erght

ìrr'".'ain'*, n"a'.f'toner, bur no b,salt.! In rhe Third Dlmastv stcP Pvramid rt

i"oo...t'*" -*" ti *Aly tens of thousands of stone vessels, more than 4oo having

i"]"'r"'"i;" " 'f'"r, ;" tt " south lvall' and aboùr lo'ooo in one of rhe galleries' the

wejqht of rhese laner beirg estimaLed 't about mnery tons "

r.wa'd' Lhe cnd of Lhc Old Kingdom the number or srone vcsiers drcre:scd

coroiderablv, most of tbe h;rder stonis going entirclv out of usc for rhi'� PurPor'
thu' in rhe iourth Dynasry tomb ofQueen Hetephcres there werc only Lhury-crght

xone vesels, all ofwhich were ofalabaster'" This howevcr' wa a reburral rìd not

J. "'isi""ri.''u, *t r.t' had been robbed. but whether anv stone vc"elr had bren

r:kcn b-v the robbers, which scerns unlikelv or lefr bchind rn rbe or;gb'l tomb' $ hen

,i. ,.-'.f.' . ,f'. ".*,omb wrs made. ir rs. ofcourx rmposrbk to-daomire .
From rhe MddJe kingdom.r few vass ofalabxter' two wry- smÀì] ones or-raPrs

lazul, anorhcr of cerneliu and a few of ob'ìdran h"ve been touìd Jncr e fte5n'

thoush not verv h*d, srone camc into use. chicflv for small toilet user' this being

*ha,",,nriì *cen,ìy was called blue marble but wl'''ì is no* kÌosrÌ to be rnhv-

drirc, almo,r certmly a fgypnan stone ùough where it is fourd is no known ?

Perr;e "ay' 1 Bur in Ihe Xllrh. Dymsry the softcr serPenthe and alabaster suPPlartcd

thc lìne àior;te' and porphlrics and ir Lhe Xunh D)îa'ry rhe àr! ot worug hÀrd

stone was forgonen for anyrbing bur ttaru:n'
In thc Eightcenth Dynasry tourb ofTuranlhamun thcre werc Àltogcrher scvcnty-
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|W. M, F. Pettie, Dìovol6 Pdtd, !. 13,
, w. M. F. Pemc, Ro/dl To'rJ,1, P r8
3 W, B. Edery, Eor-r4l'd
4 W. B. Emcy, HddÉd, !P. JJ-5ó.
!c .M.F ' r ih , I .E  Qu,be ' l sdJ_P Lauer '  s rP  Pra id '  t  P  t to
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nilc stone vessels, all but tlree bcing alabaster, thcsc three exceprions being serpeùtrÌe,
a fairly soft md easily workcd stone.

rhe metlod of makhg stone vessels has been describcd at length by sveral
authorities nrclLrtling von Bissing,l Bonnet,! ?etrie, Quibell3 md Reisnct'a some of
*ho'e .orcluron. rnry ro" be revjcwcd.

Bonnet'has exanined the rcchnique ofseveral different tyPes ofstorc vessel in
great detail, with particular reference to dre narks ofwork lcft on thc vcsels thern-
ielves. Thesc narks fallnrto three groups, corresponding to dre three prnrcipal stagcs
in the murufacture: (o) traces ofthc tool used to rough out the vessel from the bìock;

{r)  rrrcc'  oi the "mooi lmg ofrhe crrcr ior ofrhe vc,scl  'hou ing rh,t  thr urs normaJJl
àón. "*t" . l l1 r"d f ' " ' "  rhe top dounurrdsr { ,)  î r{s ofrhe borirrg rool on rhc

interior, the difering shapes ofthc holes bored suggcsting the lLse ofconesPondingly
dif'ercnt borer hcads.

Qúbellr sutcs that'The outside ofúe vasc was finished bcfore the hollowitrg out
of thc bÌock was commenced. On the shouldcr oftwo vases wc have noticed two

horizontal groovcs, oppositc to one anothcr, which as Mr. Llcau observcd, were
proU"Uly lnte"a.a to live a good hold to the tool by which thetlock ws rotated'

i",-"ihyst "*" 'poili i. the naking . . . was furished extenally, but thc inside, odv
bcsur,  "horcd o roush 'urfrce obrr incd b; c"reftr l  pr,  k irrg wirh r  pout grair  bv

e.,- i , , . .  .  .  t t  ' " .m. r \ ' ,  f "r  drcs;ng r l r  outcr ' r r f :ce t le ' ,se n'el f  "^ roL,rcd. for

hollowins thc i$ide thc vase was nxcd, cnbedded h pitch 5 or chv ' 0 with refercncc
to the usc"ofnrbr:lar drills Quibelt says ? 'nothing is uore certain thm that such drills

wcre in current use' and'Cvlindrìcal drìlls were used and used in vase-makhg; we

luve foLnd cores of diorite and eranite, also the ords of drill holes in alabutcr rnd

d'olon rc (?).  But by rh* devicc rLc f i r"r  cyhndrrcal  ho e in ,  r ,anot neckcd v" 'e

u  ̂  enlarged irro rhe shoulder i r  *r l l  f i r  f rorn ' l '  ' r  ' '
Ren."i' state. that 'Thc largc jars appear to have been bored bv strcasivelv

lareer stones for which roon wai hnt narlc by hand at the top of the prcvious hole"

buiBoruret,' wl1ile mentioning Reisner's úeory, is radrcr ofthe opinion tlat the {irst

holc was enlrged by holdingìhe borer at an oblique angle, and Pctriclo also speaks

of'cnlarging the inside by drills ofstone.. . skew acros the hole. . ..'It is' hov-

eve.. do;bri"l *hethc. tl'e heaw ctank borer coulcl have been succcsfullv opetated

in anv but a vertical position, :nd Rcisner's reconstrùction, rhouglì not entircly con-

vin.mp. r  u.L te reearde, l  as the mor- pLu. ible. I '
aeil"* h,' " 'o à","ct.d cenrir drflirencc' rn rhc re.hniqrrs used for prcdvrr"stic

I F. 
Ww. 

von BissinC, Srairyy'nìs, !!. i vi
! H. Bónrct, Ei" Jd&eehichttnh5 Qàbefeld hci Ab"it, pP 7-34 (i4 lrticrild P!. ro_r3).
3J. E. Quibell,,4/r. sù,., xxs G93t, p!. 76 3ó-
a c. 4.. Reisnù, N,c,{d-Dlr, ! p. roJ: rvlrrn'lr, P!. r3o, 138, r?9-8o.

0 ct l. E. Quihell dd F. w. Grccr, Hietukanpatb. \, P- 49.
'J. E. Quibell,,4Ú. scr,-, xsv Ge3t, pP. 77 ?8.
3 c. A. Reisnù, NdJd+d-D?r,1, p. ro5,
'IJ. l,onncr, Eit' Ituhseihi.htlnh5 CràbrtJ.ld lrei Att"h, PP. 16-17

r0 w. M. F- Pdric, Sorid rrlt in Aitidtt E{ytt, PP 153-4.
11cf..lso E. vchicr, Biù,t úic .t Jadittetie, PP t!7-9.
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vesels md those ofthe Old KiDgdom. Of thc for'iler he says that 'The boring marks
are coamr mdless regular than in the later stone vesels and appear to have bein pro-
duced by r du{crcnr method of boring. pcrhaps not by uring rhc crank-borer reprc
senred ir the rcliefs of rhe old Ki,,sd;er. t hc hole bo;ed bi h" p'edy1Àri. b-- "
of two forns : (r) straight sided with 6ne striation oarks due to a conìinuous borins
from top to bouom wjth one rone:. lnd (r)  .oncve sided $irh brord cokar;
grooves frnely striated due to boring with stones ofdiferenr sizes or rubbinq with a
.rore held in the hand. The inrerior hl,,cldorr bccn dre-ed smoorh cxcept ir bo*ts.
Thc cxtetior surface has usually been beautifirlly drescd by rubbing, nor rurning.t He
ascribcs the invention of the weighred stonc borer nrrned with a crank to the early
dynasric period,, md says ofthe vesels of the Old Kùsdon rhar'Thc mctLods of
borng 'ronc vesel uirh a borirg srone tued in a forkcd,h:ft weiqltcd rr lhe rop
od rumcd by a crar,k conrmued ro be urcd for r l l  sons ofve,sets.- thc cvìudric i
hole war cohged by rubbbg wirh a stone hcld jn ùe hùd. Tbe ours,de' ,cem îo
have been frnishcd by rubbing, bur some ofthc unf:rished hard stone vesels showcd
bruising ruks s if ,hey had brcn roughly formed before bormg by hrnuncru,g.
No evidence uas formd of tumins, such a' concenrric scrutchc, onihe outside ofttrc
vesel. In addition to the stone borer, a cylindrical tube borer was also ured, especialÌv
for limetone and alaba,rer. . . . 't hc tbe m.u ìÀvc been ueiehr.d wiú ro;e, dd
worked by a cra r. hudJe or runcd back rnd'fordr berween Líc pJms ofrhe hrnds.
Thc groove, on rhe corc, od on rhe usmoothed ndc, Àpperr r; bc spirat, a, ifrhe
tuming wcre conrinuous in one direction. The outside surface was 6nished bv rub-
birg. as u ihc ce:e ofthc none-bored , . , ,c|s.  3

Petric uysa of the predlnstic stone vascs'4.11 these stone vases were shaped bv
hrnd wthou ,ny lathe or turning insrrumcnr. the lbe. of  scrrping md pol isning
rururing diagonally; the insides were groud out by blocks of sardstone, or cmcry.'i

Petrie aÌso srys 6 of the stonc vesels from drc Founh Dynasty'Nor onlv was a
rorar;ng rool employed. but the fudrer idea ofrore,,ns rhe $o* ùd l ix ins ihc 'ooI
was also frmiliar to the earliest Egyptiars. The fragmenrs ofbowis tumed in dioritc,
which are here, will show this. One picce of the bottom ofa bowl shows t\e ch*
acteristic markofrúmiÌg . . . Other spccimens ofturning in black granùe, basalt and
rlabastcr. ,ll of rhe ppamid perjod. rrc ,l,o here. Thc fDesr erampte, of rurnrrq in
hard stonc are in rhe Brir ish M!L'eum. Also6 A rcrv f ivourne;Ln f" .  " , . . ; , -
necl , .d vcs"\  rva, ro tunr ùcrn in ru o or ùree par t<, md join thern rogcrher,  some-
times-frrishhg oFthe inside on a ftesh centerìng on the lrthe. For this tlishing and
also for the hollowing or:t vcscls in one piecc a hook rcol must have bccn useà.'

Petrie further seys 7 'The inrerior ofstone vases was clcrccl by a tube-d-rilt of the
sizc of the rnouth, and then enldging rhe hsidc hy drilh ofstonc, fed with emcry,s
.kcw.rcro* Lhe hoh.. .  rhe orrts,dc wa, worlcd dirgonrl ty by btocks of cmqi."

I G. À.. Rcistrer, Ml,ar-,J, p. r3o-
e G. A- Rciúer, Mi,.eflt,r, p. r38,
s G. A. Reisner, Mt ?rir,r, pp. r79 80.
i W. M. F. Petrie, Did?oliJP,rrd, p. 19.
5 Not cncry, see pp.7+74.
6 w. M. F. Pct.ic,Jo"ft. Ro/di, úúio?. Ird., xE G884), !p. 8s 106.
t W. M. !. Petric, Sùiaf l-ilc in A dert EAy?t, pp. t 5 J-a.
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Thcrc wes no lathe cutting, even in Romm times; . . . Ail kinds of short cur were
rude in decadcnt rinu, as fonning sronc vases in two halves joincd round the
greatest diancter (in IInd. dlnasty); driling a v:sc right though md plugging the
6ottom; mknrg a lip in a separate piece; and using a paste of blackened mud, with
chips ofwhitc limcstone in ir ro initrte polphFy.' Agair,l 'Tube drills wclc also in
constdlt usc for begiming the holtowing out of the greac diorite bowis . . .'
and 'The nrbc drills wcrc also used in hollowirg morc upright vesels.' !

Scenes ìllLstrating dre mmúacture of stone vascs occur ir a number of tombs,
where both the smoothnrg ofdre exterior ofthe vesel and thc proces ofboring widr
ditrerent drills are shown.3 Thc use of the weighted crank drill is &equently depicted,
for example on a linestonc rclicffron a tomb of Fifù Dynafy dare from Saqqara,
which is Dow in the Cairo Mtrseonì;a in a Fifth Dynany romb at Seqqarais in rhe
Sixth Dynasty toDb of Mcrc!ùkà at Saqqari;'in a Sixth Dynafy iomb ar Deir el
Gebrawi ; ? in a Twelfth D}.rnsty toDb Àt Meir; 3 in three lighrecùrlì DFasry rombs ,
ànd in i Twenry-sixth Dylúsry tomh in the Theban necropolis.to Also a simì1àr &ill
is shown in use in a wooden rnodeÌ of Middlc Kingdom date (or eulier) froD saqqara,
which is now in the Cairo Museum.11 This weighted drill hm beu dcscribed by
Borchardt I' ard BoDnet,r3 aùd both stone weiqhrs ra and srone hcads frorn uch
borcrs hrre been lound. rhc Iat tcr of  char,  droi i rc.  f l i r r ,  l imestone. qrunz,rc -nd
sandrtone.r5 Certiin lÌrmte flints of unllown usc are perhaps also to be reeardcd as
dri l l  he.rds.ro

In the thickness ofthe walls (not peneuating) ofscvcral alabaster vesels from the
Fìrst Dynasty tornb of'Hemaka' at Saqqara there ue holcs mdc by a tubular driÌÌ.
Also a shallow oval dìsh ofdolomite has shallow tubular-drill holes that do not pene-
u*e r t 'e vcscl .  bur rrc s 'mi lar ly p "ced one nerr cach cnd. b rhr connerion. rhough
it is not r vcsel. a hollow wad of alabaster ofFourth Dr,nasrv date from Giza mav

1W. M. F. Petrie,Jorff. Ro/a/ /"riro?. I"Jf., xuG33a), p!. 88 106.
' ct G. ,\. Reisùer, Nds.{d-D&. r, p. 44.
3P. Montct, Sarrd dr rd,reptìltc.pp.2ei 8,H.B^lcz, Mitr. i(atro, m G932), pp- 84 8ó.
I No. J. 3e36ó-J. E. Quibe,ll, îr c. M^spero, Mule lgt idr, ú, p!- 2r-27, Pl. )fr.
6 G. Sreindorq Tt, p. r34, Pl. dxxrv-
6J- de Morsù, Rrrer.ls r!t ld aìsin6 de I'Ésy\e, r, p- 165; P. Dúcll, Mar.r,la, r Pls. xxx,

? N. dc G. Divics, D.t d Gebúúi,t,PI. fl.
3 À.. M- Bhckmn, Men, r Pl. v-
j N. dc c. Davics, R.Él,rnF., Pl. Lr! T,,o S.!bror, Pl. x: P,i,errA, Pk. xm, x)@.

r0N. de G. Davi.., D.h.l Cel'rdli, ! Pls. rtr, xxrv.
ìt No.J.453re.J. E. Qtribcll àDd A. G. K. Hayt€r, Etahtiòns dt Saqaía, Teti Pfmnù1 Núth

t:L. Bo.chàrdt, N.'!rr-r,, p. r43. Cf. il$ Z.r.S., xuv G897), p. roz-
I'H- l!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!omei Én,/dl{d./,nl,tli.hd ctibúfeld bèi Ab"tn, p. r2.
,r,\. Ro{,c, I{crvÍiors ar Medunl, T/d M,r.Jo,r,., Phil.dcbhia. xxn(r9lt, !. al, Pl. rj.
13 l .P .Lr rc t ,Pr tu t r t idcàdes 'ó , r ,pp .2 l . r - r ; t r ,P l .xcv Ì ; t r1 ,pp .74z j ,P1.s iJ .E .Qu ibe l l

înd I. w. creeD, Hieralo,?oliJ, r, !p. rz,4e, Pls. )wtr (t, ru,.,lm: w. M- !. Pcnic,4rtdor,
t, pp.25'-2ó,PI-Lni M4fdti" d"d M.hphi\,lt, p.41,Pl.xxxryi W. M. F. Petrie andJ. E. Qúibcll,
Na,lada and Bdlldt, Pl. Lxt! i A- SchaIF, Die Altútinrú dú yoF ,rd Fùhz.it ÀgyÚets, r, pp.6t-66.

tGJ. P. Liu€r, P/ru""de ì derró, r, p. 2l4r J.-P. Lauer ard L Debono,,!r,. S@., r (r9jo),
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rhat thebe mentioned.l It is broLen in sevenl pieces so that tLe interior m2y be seen. one
end is closed and orc end is opel and nl the inside of the closed end is part of the
narrow corc, provirg rlur Lhe drilling wes done by nen of a rubuLr drrll.

Ccr*ir sraieme"t' i" Lhe litemue of,rchaeology having refercrce to the ongrn

of thc stone-vase indurtry in Egypt may now be quoted, which are as follows:
'But as ea;ly es S.D. :8 a fresh hfluence camc in. . . Its o.igin has been Prc-

visionelly assigned to the Red See district às it introduced hard stone vases . . . '�
'rhe iorne of this second civìlization must have been mountahor:s bv dr supplv

ofstone ìnstced ofclay fo
'Pctrie has right\ iasisted that the home ofthc stone vasc indr:stry can ultimatdv

only be sought in the mountahs between IgyPt and the Red Sea where all the stones
used for the purpose do actually occur . . . a

'The odt def,.nite ìndication as to their home is the fact that their rnost char-
acteristic conribr.rtions to the prehistoric civilization ate the stone vases and dreir
pottery imirations: ard the region which b mosr likely to have bred people krowing
Lo- to ""'k stone,nd -hich is nerr cnough to Egypt to a.llow permoenr irtercourse
* irh the NileValley. . . s the Aubio de'ert along ùe uestem shore ofrhe Red Ser'ó

Pealemd Fleurc 'av "nd "tone bowl, and vases 'ccmlìrsr (o hàv. been medc;n rhe

Arabian desert, which lies bemeen the Nile and the Red Sea . . .';6 'stone pos, which

were innoduced ino the valley abour this time . . .' 6 'The inhabitants of dre Arabian

desert nav have leemed ofthenrelves how to rnake stone bowls . . .' 0 ',Àt the s.me

rime appeared bsher up thc Nrlc, possibly from Lhe Arabiu &serr on tbe erst a

frc'h pe'ople *h"-were sLilcd m th; ar( of nùking stone bo*ls':6 rhc 'tone bowl
pe"pl. who h"d perhaps conrc from the Arabirn desen. . . .'? 'The use of srone

!o*ls. 6rst ;*"d"cedtrom the Arrbi:n dcsen ar the begming of rhc predvnastrc

- 
often no tersons are given for the statements made, but when reasons rre advanced

thev a.e. 6nt. thac the 'tones used for the predvn*tic stone vessels occur in the
.".í"- d"'*. and. sec"'d. that 'Even ""w th; inhabitarts . . . sri1l use stone for the

obieco ctut .re made of pottery jn thc N ile VJley a' for instance. "csels :nd prpes 3

Aifirst,hought ùe'e f"cìs. which a'e n"t di,puted mightappear to provide a rcxon-

able fo"nd"tìon for the statemen*, but on reAection this wì1l be found to be an

illusion, rs will now be showa.
It is possible to determine from the archaeological rcPors only the -apptoximate

and not the e:wt number ofpredvnastic stone vcssels made from each ofthe ditrerent
krnds ofstone ucd. The'. "pp'.*i-". f'g"- were pur togcrher and published bv
me sorne timeaeo.erince whcn I have recalculated rhem in Àdi,{erent rumer lnd tDd

rNovin thc CÀto Múeúm, No.J. óot45.
t W , M. F. Pèdtlie, Anci ft Egypr, r9t7, p. 33 ,
3 W. M. F- PeÍie, PreÀn,,rt. -EAtlt !. 48.
14. scharfirE'4., wCa28), P.273.
6 H. Frúkfor, srdter i/ E iy Pottcît o.f tlte Neat E6r,t,p. toó
0 H. Pc,!e and H. J. Flcure, Pcósairs 4nd Pane6, pp. 7r, 7í ao, 42.
I H. Peake and H. J. Fleure, Pi'errt ard Kifl3r, pP. 63, 83
3 H- Frukfbrt, Sldks ,t Eaú Pottery o.f the Netu 86t,1, PP roo, rol
! A.. Lu.as,rE.4., xq (r93o), PP.2ÒG12.
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that the 6esh resuits dìFer from the previous ones only by z$ per cenr. Although it is
in no wry claimed dut the rcsults are anything nore than a rough aPProximation,
they are sufiiciently accuate to establish the arguments ba5ed on them.r The lìgures

Porpbyrit'c rock --.

S€rpentine ..,
Steàtite

48
v:

_

t.5

r j .

%

,:"

J

Ifthese results are accepted es approximatdy corect, which I believe them to be,
thcn r comparatively smll proportion only (about 15 per cent) ofthe stones used for
rnaking the prcdynastic vessels were obtaìned from the far eastem desert, ud by far
the larger proportion (about 85 per cent) cane frorn the Fayum, Aswan ud the Nile
Valley, which involvcs the further proposition th* the home of the stone-vessel
industry was not in the eastern desert, but in the Nile Valley (ir which Aswan nay
reuonably hc irduded). The Nile Vallcy, in the sense in which it is used here, com-
prises the low hills and plateaux borderhg the vrlley, and thc sidc valÌeys that enter
the úvcr valley to within a distance that could readily be worked by the valley people
Gom t\en hornes (which durìng the predynestic period must have been further from
the river and nearer the diÍì than they are today on account of the marshes then
bordering the river), in the same manner as rock salr, gypsum for plaster, limestone
for building, aad nitous euth for the crops a:e now worked lven the stones that
occur rt a considerable distmce from the Nile werc also available near tLe Coptos

Qùseir road, along which thcre was constant ttafÉc at an early pedod, as is prowed,
for instance. bv the Rcd Sea shells which are such a rnarked featurc of thc eadiest
graves. The Nile Valley, rherefore, and not the eastem desert, was thc homc of the
early stone-vasc industry.

The Acts t!Àt the Bejl tribe ofArabs in the erstern desert use stone at the Present
day for naking cooking vesels and tobacco pipa,ó and that tlìc SiÍai Arabs also

I Vesels published since the date of ny rtide (r93o) have not bcen induded.

3 Not thc 'Chephrcn4tatue' vanety, bút e sp.cklcd varìety, probabty from Aswan
{ IDclúdcs grcywackc, mudstone ùd volcdic ash.
5 P. s. cirîrd, Derriprtor d. 1 É.gpt., état úaderrc, r, t9r2, p!. Jto r ; G. w. Muúay, So,t o/
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make stone pipes,l have no bearing whatevcr on the problem, since the stone emoloved
by these people is stcatite, which is so sofr drat it m;y be cut readily with e kniie, ;Dd
sùce the vcsels madc are very cude. Thce is no evidence at ali for postulatine a
deserr stone-vessel-maLing people, and aÌso no need, since rhae is no;roofof;
brcrk jn  t le  cont inuiq of  rhe stonc-ves,e l  ùrdu,rq,  b. , r  onlv  e,otut ion ,nd pros. . , í .
t l r  beginning being wirh bx.rJr (one ofùc hardc,r  u-," ,  , , .a1 a",ug *",- l i r l , .
period, :rrd, is rime p.sred, more kirds of stone we.. -.ptov"a -j n o- """a,
mrdc. rDri l  ùc.ul 'n i îxr ion in i , , ,ml,crs.  nu,cr iat  r j ,d "" ,(m"",hip,.s,- . l ,ed ,"
the carly dynastic periotl.

t C. W. Mùrry, soN ./Iúrarl, p. s4.
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Chapter XVIII

wooD'

rgypt is, and during the historìcal period rlways hrs bcel, poorly provided
naturally with large trecs ard it has bccn ncccsary fron vcry carly times to import
a portion of the wood requircd (though probably not so much is is sometimes
thought), a pracrice rhrr contnrucs to thc prcsclt day, rDd on the Palermo Stone it is
statcd , that as car\ as thc rcigr of Snofru (Fourth Dynasty) foty ships Ieden with
tinber wcrc brought to lgypt.

F o R ! r c N  T T M B E T

Among the places from whìch thc foreign timbcr (cxcluding cbony) was obtained
Nere Arrapachids.3 Assur,a God's rand,5 thc Hittìte country,o Lebanon,? Naharin,3
Punt,'�Retenr r0 end Djàlìi,h all exccpt Punt (thc wood fron which consisted ofebony
rnd ccnanr swcct and fragrant woods, thc laner nanifcstly not being for use as timber
but probably for making nrcaxe and perfumes) be g situated in western Asia.

-A.lthough a large number of different kindr of naported wood rc mcntiomd by
Damc in lgyptiaD texts, only cornpuatively few ofthese n:mes havc bccn translatcd.t'
Even ther, the translrtions are often only tentative and bascd on insulhcicnt cvidence,
and the identity ofnuch ofthe nnported thber srill rernains nr doubt.

The only certain method ofidentifying wood is by aD expcrt cxaminatiol ofits
srmcrure rvith a rnicroscope, and the follownrg list givcs all such idcntifications of
foreign woods (except ebony) found nr Egypt that cm be traced:rs

Woùd Dite
Ash XVIUth Dyn.

XVIIIth Dyn.
Bcech 3rd 4th cent. ̂ .D.
Box XVIltdr Dylr.

XVIIIih Dtn.
3.d 4th ccnt. a.D.

Obj..1

Axle, feloes md lrame of floo. of chariot '

Chair xnd razor h.adlc r

I Cl jú g@cnl, W. Boc.havc Bcckùf, Hdl í,,llL It&", pp. 399-J78.

3r .R. ,  ù ,  jo9 ,  5 r : .  !  A-R. ,ú ,  449.  5 ,4 .R. ,n ,  12r ,  888.  0 ,4 .R. ,d ,  435.
? .4 .R. ,  F ,  94 i  rv ,  577.  0 ,4 .R, ,  r ,  4 t4 . '  A .R '  r ,  265 i  ú .  j z7 .
10,!.R.. tr,447, 47r, 49r, r09, 525, 333.

Dh llreNed\ t.anshrions in additioù io sudr tudennìtc nanrcs as lronxric wood, tuc wood,
alagnùr voo.l ord swcct wood. thc n'"1cs oft\clvc wóods, out of, totîl ofNenty-four, arc ìcft

ri For referenc€s re €nd oft,ble.



430

M.pl.

ANCI INT  !CY}T IAN

Xth-XIth D)n.
xllrh Dyn,
xllth Dyn.
Midi[e Kinsdom
XVIIITh Dyn,
xVIIIth Dyr.
xxth xxvrth Dyl
XXVIth Dld.
xxvlth Dtn.

III!d Dyn.

XVIÌIrh DF,
XXVIú D}l!

xVIIIth Dyn.
XVÌlIdr Dld,
XWIth D]î.

Illrd Dyd.
.. lllrd D)n.

XVIIIIh Dyn,
xvIIIrh D)n.
xvllÍrh D)n.

lllrd Dyn.
XVIIIù D'î.

xVIIlth Dyn.
VÌth xllth Dyn.
Vlth-xllth Dln.
xvlllrh Dyn.

MAIIRIALS AND INDUSIRT'S

Objed

sarcolhàgùs t,"

shrires Gùds) 
10

cofin or colús (two pie.6)13
Trce trunk Gnan) s

Bs ofDilometdrt
Yoke, húdEn md otha Pdts of chadot I

Boda úd wheel ofchúior Ù'{

Piec;s ofpole or dle of.hariot 16 !0

DuIruY vase úd li€cc r? rr

Cotrn ?

MuDny latel1'�

Ud Gmall) r!

Munmy labcl ru

BAe ofnilometer rr

Mummy portàit rs

Munnny Ìtbel I

Piece (shapcó) '3

Franc of floor of chariot'�

Picce (triúned) d

Modcl bri.k úodd'6
Bar of nilomcter 1'

Spok€s of chriot '

coíns Gevù Piccct 
*

Hcad of Qucm TiY '?

N G . I

s G . \
r R , À

by G. Bn

r L . I
* E . (

a H .  (
6 Z  l

I lddriú€d fo! me by Dr. L. Chalk. Ct A. Ldc,s,,4nr' Sd , Er G9,1j) P. r44'
,U- F,solo, in G. Botti,,{egpt,J, )<s G954, !P re2 3
3 K. P. Oakley,,4"diyl, !\d G932), !P 153-9.
a ,{. Ldsing adtrd W. C. Hayes, M.M A. Btll , EglPtiú Etlrat1. 1935 1$6, PP t !' 28
6 W. C- Hàyes, M,Ml. arll,,EgffrianEsled,1934-1935,p 29
3 G. Brufon and G. Caton-Thompson Bdddtìat Ciriti\dtior, PP 62-63
?R. EnseÌbach,4,,. Sar., xlK (r93t, P- r44
" The ;olnn md .úoPic box belongins to tbis burial aic also cedar-
s T. G. B. Asbom, Mcrr. an d Ptut. Mdnrhenù Lir' aid Phil so., !ú G9o9) Nó 9'

,asl (Be

Minor,

ofthe 6

Bcech \t
The

Bitth \î
This

though

Bo, (B(

1 G .
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! rdcndned by Dr' L. Chalk (Inperi,l lorcstrv lnstrtute' O xtoró'E,ishth Antudl Repott' r91r-2 '

r ' ' , is - " ' - r ,o" . " " .n ' ,a" . (úed 
b)  Dr '  I  Lh i l l  ( lmper i r  Forcrrv  lnr iù te OxIo 'd Èr j i r r l

a**a-pR"i,i,' tgtt z p rt; a nmbcr of other slc'im€ns identified bv me; thcc rPecnncns

iadrtiiìcd iòr me .t thc Roval Sotùic Gardds' K€w''_' 
i: c.-'rlu-,. o,.c,"/.".,e Hot.'ary da HdtbatL. P 5 ldrnrFd bv Proi l\ura.
' ,  w F,b rc in,  B;ur i  .16 4nr i , .  u  ( ror  ' ) .  Dp ia4-ro i  F ib{c in rho id^nÌr r 'ed r"srndÌs or

fumiture (llkd Dtn.) as a sPecies ofcork wood ('lrÍiyo'r're ry')'
,r c. W. Muúy, I.E.,4-, xvEG93t, P. 32.
riR. Mond úd O. H Myùs, Brthe'n, r' P' 59
', id;;f;;;; ó'. r. o,,tt' ltmperir I orcstrv rnsdÌure oxfod Nidr 4nuat Rao

-,,-,. ' J. .i n. L'...,rrt sprv- rxn troro). pp r-4 kof' gllv) . -'i 
Éà"J uv p""i. " r 'tux úd errîined b\ Prof Ini's Brile]. Hrr\r'd commutlrred

-' 
;-1,.'ù'ìì-".t. sitzunllltùi.hk dú c,eetts.haJr Natwht"hcn'Iet he'hda zs Bdtin' Ú (re'a)'

_ 
's C. WatziDscr, Gr*dndE HolzsaÌkólhdseL P 3t
rrv Tàcklolm drd M. Diar, Flotu oJ 4Nt,1' P.7s'
:0 Cl À. Lucas, ,4rr. s.t , xE lre42), P. r44.
srL. Borchrdt, N4Èt-tèri. PP. ór' 6l
" E.CochedeL I-;'t{, Ltr lóí'dit' RÙ44nò FsvPti4 ùLoùvft P tt'
! r  ldenr i Íed J!  ùeRoyr lDors i .  Grrdens Keu ctAIu! r :  ' l { "  ser /  ru{ to4:r 'P r44

.!H. cÀtct, Ttt-dnkh-Attú, n, P.39ì tr' P r53'
x'Z. rskanalù, ,4rr. sd., rlw G937). P. 1i7. IdentifLcd by M. El-Giidi
:0C,  Bc .ùvhrse ,  RP ' .  Îd , . .  x !  ú  '1846) .  pP 73{ r '
s,L. witrtu.l.84irrt /r D.u6 h?n bùahlth Ca4tstréJr' xfx ('o!'� po ]"5-ò: t DoÈ

cl6tdt, Det Po rtuko?.fd.l Kóiiqib T.je p ro'

The various wootls enuneratcd mav now be considcred'

,4st' lB€ckl1lan, p. 432)
ri" *a "-y *llr-'i,,, ?r., h,o4 is (onrmon in EuroPe il A'L indud-ug Asii

Minor .  and in NorLh Af ina.  one 'pc. res (Fraxi rus 4" t  gro\ '  on i r r  LcbÀnon

moúrrLrs h Sy! i r '  I  he wood is  hrrC tougrr  rud e lÀrrc-  The onlv sPe'  Inrcr \  01 Ih

frour .rn. ienr Eevpr Lhar ,rc bowl to me 'tc rhc $ ood of a comPo'trrd bow Îronr

il,;;; ;;i;i,fu;;'-,r and rn* u,cd for rhe:rrc LI'e rcrioc' and p'rr orrhe Érme

"i,i" i"- "f,f'" rigf'"enth Dyrastv lgvptian chariot in the Museur at Florence l

Beedr lBeckns, p aza)""'r1':;;;;;;;Jit;;"vr,a,i,a) 
t roLrnd borh ir Lt'ope rnd in w'stern Aria and

thc occmrencc, thcrcLore. of :  r ' , . rJ l  'pecirncl  of the\ood in tgyP' Jta late dr lc ir

8,r . ,  (Bccknl �n,  pP. 4r3-a)" 
iî' "."J'ì li,, t-l,,"i' "i,l' ce.-i"tv r'"," mcien' Lgvpr' hrr onlv rhc bark "

t l  or rqh Mrck-1 ,uggc ' r '  ,h . t  ccrL, in  t r " rcs ofOìd l ( ing ' ìor  datc t ro ln KJr '  Aînu-

nay bc frorn a sPecies ofbirch "

gox Gecknran, pp. +t8 q)""ì 
i l ; ; : ; ,";  'b,, i , ; '  '  ,"p ,, , ,  " ' t  g'o*'  in r" 'oDe. we(t '1'  A'ra od nonh A ri '  "

' C  B o r t i . 4 p U r r , , r t r . r r  ' . p p . r o :  q  ! S e '  D , T L  P D  ' r ( 4  <

" w. I'r- ì. pJi"r. "* I v':ràv H'tiPt: Kd' Ar'ao t d stn'k' P to
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and, sincc thc wood was used by both the Greekst md Romans,, ir is jn no way
strmge thar a small piccc should have beer for:nd in lgypr Àt a late period. Bur it
has rÌso been found much crlier. A seal and sorne inlay pmcls of Middle Kingdorn
date are said to bc boxwood," parts ofa carved chair, a carvcd hmdÌe for a bronze
razor, and applied strips Ganing inlays offaience on ajewd box, À11 oflighteenth
Dyn:sty date, have been fomd at Thebes, and severaÌ othcr objccts in the Metro-
politan MÌrseùm { md clscwhcrc 5 are statcd to be wholly or prrly of box\\'ood.
The ori€ntal box tree (Btxus lonsiJolid) srows in Pilesdne and syriÀ. The kinss of
Mitmi and Alasia respectiveÌy scnt borwood objeds and boxwood ro Egypr.o

C./d/ (Beeklùan, pp. a2a 8) '

There is only one farnily oftrue cedars, which compriscs three members, nameÌy,
the cedar of trbaron (c.dfus riúdrt), rhe Adas ced.r (c.&,J d,ld,,rt'd) and rhe Indian
cedar (Cetu$ deodan). Nthouglì it is not impossible thrt thc wood of the Adas cedar
(which grows on the Atlas moutains in Morocco) mighr havc Éound its way occr-
sionally into Xgypt, there is no cvideDce and littie probabiliry oÉ this, the ancient
irlpolts oftimber into lgypt (exccpting cbony) being chiefly from Syrìa. Alúough
thc woods of the Lebanon and Adas cedars cmot be distineuìshed flom one another
lncro..opi .al ly.  i r  mry be ac,cprcd ùar "ny cedrr wood lourrd In Lgypr is Cpt,s
Liùari and, since its use goes back to tlc prcdynasric period, n wrs evidùdy being
imported into Egypt at that eirÌy .latc. It is fomd also plentifutly on the Taurus
Dorntains in A.sir Minor.3

At the present day a large number of diferent trees that are not cedar arc called
ced:rs,o amoùg thcm beins one (an Anlericujunipct,lunitetu' t)irriftiana) that yrclds
the fragranr red wood employed for making pcncls, cigar boxes and other objects.
The modem 'oil ofccdar, too. is gencraÌly a producr of this same tree. This con-
fusion of nomenclanuc, however, is not new, as thc clÀsicÀl wrirers, bolh creek Dd
Latin, applied the tern'ccclar'to maJly trees that wcrc not ccdan, but oftenjunipcrs.lo
It seems, therefore, nor orly poxible, bur probabÌe, that thc word 'cedar' has always
heen used in r loose nanncr and tLat, even when there is no lonEer anv differencc of
opbion ,boL,r ,he anc'e,,r  hglpr ir  nan,e for rhe rruc ccdar,  thcì" wi l i  ' r i l l  -em"in r
doubt rvhether a panicular wood so designated was indeed ccd:r. Maay of the
objects loosely described .s 'cedar' in museunr car.logues aDd excevÀrion reporrs are
aìr:rost ccrtainly not, though it is quite clear from the identi6cations listcd above that
the wood of the true cedar was in fact, employed in Egypr for Daking sarcophagi,
cofi.rs and odrcr appurtenances ofbutial, sLrch as shrines, from ar lcast as early as the
Tenth or LIcv.nrh Dynrry ro as Iat .  J,  .he Prolernr ic perrod.

I Thcophra*us, Erqliry irro Pldits. y: J,jij, ?�-3.

t .w. 
C. H.ycs, S.ryrsf. ! p!- 223,247.

I wV. C. Hlyes, Sa?,.r, 4 pt,. 14ó, r89, 196, 2ar, 2o2, 227.
'8. tsottuner, DorronB"Í., xlq (r9Jt, p!.9,rr.
t s. A. A. Merccr, Telkl-rhúrú Tdl)kts,t, pp. r45, 41, 2ot.
t Scc ,!o V. Ti.kholn aDd M. Draî, Flatu aJ Egfpt, t, pp. 46 50, 6ó {8.
3 H. 3. Tristnm, Ndrfdi Hriroty oJ Ihe Biblc, 19rr, p, j44.
D H. Stone, Ti'rbús of eaMM@, p. 297-

r'4. Lúè5,J.E.,4., xw Ge3t, p. ra.
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The Iiglteenth Dynasry shrin€s of which specinens of the wood luve been
cxamined are those that enclosed dre stone sarcophagus (containing the nest of three
coffns w,rh the murn,ny) of ì rrrant.lumirr.' rhese shrinc\ are tú;c, oblone. roofed
woode,,  srn,cru(es $irh r  douLìc door r t  orre end and are.ovcre;.  borI  i ; . ide and
outside, with a thin coating ofplaster (oade ofwhicing rnd glLre), which is decontcd
wìth firnmry rcenes and inscriptioDs and rhen úickly giJt, exceptlons bcing the roofs
ofr fe tu o Iarger shrbcs. wl ' ,ch erc rnost ly coarcd wirh bt* t  "-* i ,h,  " ,d;hc o,( . ,dc
o f r h e l d g c i s h r i n e . u h r c h , n r d d j r r o r r r o q o l d , i , o r r : m e r r r . d u i r h t r l r r c f , i e n c e . r n
drc tomb, the slrines were piaced one outside rhe other, the outcrrnost, which oractic-
rJly f i l led r lc brrr i r l  chan,bù, being abo,, î  ,o,  f t rr  15 rerreg lons. r  r  feet (3.3 meue,)
$,d. rnd o fccr ( . , .8 rnerrc ')  high. tac! . tuire con,, ,rs ofr  n.  mocr of,e.r iorr . ,  whicÉ
hrd been asenbled in the romb, and which hÀd to be taken apart to removc them
Go,r.rhe rorrrL. the larger,ccr ion or pan"l ,  be, i rg,rude ofsep*arc ptanls fa"rcned
rogc, l 'er wirh woodcn peg,.  L}c,e.r ioDs Leirgjoincd by rcan. ofmorrne and renon
joints or flat dowcls., Thewood is abourunÌ inches (j7 tm.) rhick. k was nor po$iblc
to see .rny part ofrhc b"re wood rrnrrl rhc <hrines h"d been trken ro picres axd (hen
only some of the edgs and pàrts oftLe tenons ind dowels and, before any criticrl
.xamination could be uade, it bccaoe necessary to tre.r both surfaces of al1 the
sections with melted paratrn ws iu order to consolidate and prescne thc gilt plaster,
in dohg which the wood of the edgcs ofthe sections and of the exposed parts ofthe
tcnons and dowls alsc became covrcd with wax, thus concealing its appearalce.
Howcvcr, when the surplus wu was bcing removed (which was done by mc at the
C.iro Muscum by means ofelectrical heatcrs) a c$tain amount ofexaminatior was
fould posible ud was rnade. This consisted of (a) a careful examination ofall the
exposed parts with the naked eye and with r lcts 3 and tLe comparison ofthe wood
with snatl spccincns prevìously taken fiom the shrincs, scctions ofwhich had been
cxanincd microscopically by Dr. L. Chalk ofthe lnpcrial Folesrry tnstirure, Oxford,
aad identi6ed as cedar ud sidder respectively, and (ù) a microscopical exrmìnation
of additional sections (prepared for me in cerr:r.ny), using Chalk s photomicro-
graplx as standards, the sections having been taken from broker cdges ofthe planls
aad from a large numbu of the dowels (many of these having been sawn o( eirher
in the tomb to enable the sections to be talen apari, or to facilitatc packing, or in the
Museum to allow the sections to bc lttcd together when the shrines were being re-

\ H. C^rte\ Tat4ikh-Ahei, r, !p, r8Gl, pl. {v; r, pp. 3 r-3j, 19_47, pls. xtr, xú, w, n,

: In most oses th€ dowels wde wood, btrt in rcne instmces rhey wcc of colper (dÉlykd by
me and foúd ro bc fie from rin ùd therefore nor boze). ln natry cascs, too, thc dowels,
aldróush ofwood, were not ofrheiamekind ofwood as rle planks. Altoserher 17? dowcls wcre
cxaúìh€d by me, of rvhich ro7 (60 per cenl were probably ccdar dd 7o (4o per cùO wde
probùly sidder (,'drÉ). h the largest (óurúnost) shtinc, oùt of93 ronsúcs kmined, 4? wtr
probably cedar md 46 probably sjdd€r (rdrl).

3 Àfter rcraline o6'the wd.
a Ìn the .ase of the larsest shdne, rhcrc wcre so many dowels broken and úissins thar these

Lad to be .eptaccd ùefore the sbine coúd be erecrcd, which ws done wùh ncw dowels ofbeech



434 ,{NCIENT IGY?ÍIAN MATIRIALS T\ND INDUSTRIIS

The main wood ofthc shrines, so far as it has bcen exÀmiaed' n ce&r' but ar mìrch

:*ix,rl":i: ;i**',*l:::x::::,*,"Tm:i:;"j;i:r.:1"'r
i;i#"':$:l ;i:r: ;,i;':lfg';llu:: *.,t',fl; .,. -.,*,*, "',-.

Lls*.*l-+;*:ti'n+*ii*it*,1'*ifr i'flffi
Fil,p#"*"**:;ril:j"iri.l.yil:hf f ii*:.x-:*;J::'*'r

*ll'l*#*lt*:*+*sqn,*n'{:':Hiffi
l*lg$rftlffi;ffi*tftl*ffi
ir n-,l:j;{"?il:v jj' *"ft}*t I r:iv'fi# s ;;ljr*
are sutcd rc bc *hol ly or panJl ofcvorcs "

"';I,("Ì:::r1?,.'j;'ff,i,i:iliil''.n. '..""'rion ormosrorrhe knrds-orwood

f*ll,j"jflt#:,t*,,t''li',:,l $g'J:tp*;Lt
*,+,,,,#.li'j**r*Xf*r,til::::'trs:i:T:$"n:ru'r:rr:+
hf*{i"**til[,;i*t'i:izu,trs****5=it"-Ti:.**
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, w. c. Haycs, s@lkr, ! p!. ró2, 2ro; Ú, pp
! see .Lo V. Lorct, R... Tra, vI G88t' p!'

o  ! .R , ,1 ,  316.6  4 .R. , \ ,494.  5a2,514.
3 A.R., r, 2ó5. 272, 436

10J. L. Burckhrrdt, T',r.lr i" N,ùi4' r3rr, p 3r3
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renple of Hrtshcpsut at ì)cìr e1 Bahari, Egyptiaus are shorvu cuttng ì:rancìres ftou

Hctu.lotr6 stitcs '� tlut ebory *'as ar article of tributc from Ethiopia; Diodorns rr

an<l Stnbo ! t'oth sry ùet cbor,v rrccs grcw u Ethiopia; but Pliny, corÌ1ìrcnimg

Lrporr drc stetcment ot Hcrorìonts, thros,s rloubr upon ìts accuncy 5 and in a latcr

booh strtcs " rLrat tlc ebony trcc did not grorv nr Egtlt, iu ùìlich rcrù àPParcDtÌy

hc inclL,dcd lthìop;r. Dioscoridcs sals I dur Ethiopnn ebory ;s drc bcst

whrt s ordn,rr;1ir crllcd ct'ony is tìrc bhck hcart i"ood ofa numbcr ofdifferent

kn s oftropiol trccs, up to rt out forty ycars aeo thc nc cLony ofcouuucc t cng

thc r.oodof l)tus2yros Li,rn,rr, rvlich gross ri rLtdren Ildia rnd Ceylon, but:rt drc

prcscnr tlrc it is lrrgcly Diasl:yrur Dorlo lLon Wcst Africr. As, horvcver, the ivord

cbonl is <lcrjvc.1 fLoni thc orciot Egyptin /rúr4,. tìrc orìgiml cbonv rvas tìrrt krowr

ùr rncicnr Eg)pt, wlich has L'ecr i.lcntftc.l as thc wood of Dalltrqia ,/?d,drllù,,3

a rcc rlat grows n tropical Afrìca. A rycc;ucr of cbony of lìifth Dyùst,Y (Ìarc

cxaDircrì b,v Wìtnlack is sùtcd to L'c l)i,'iti,rcJ .rfrirr,,r but as ir scerr uost in

prob: c rhrt cbon sMull iravc bccu obunc.l fron lndir or Cc,vlon rt such rn carll

pcÎioJ. rnd rs it is dìl]ìcLrlt to bc $rc ofthc spccics fronr an cqniurtion ofthe dmd

r.ul, rhn iJcnnficatior ncc.ls corfi,nrttu t'clorc Jt can bc rcccptcd

l\4crtrn is ma<lc nr thc tcxa ro ofdrc cniployncnt ofcbonv n Egvpt for nekug

chcsts, collìx. r ha.p u.l sirrnrcs: a sluinc, stanrcs, strvcs rnd u'hrps ofeborl,v. though

r'h.drcL rra,lc ìr thc countr,v ot Dot is ùot statc.l; n.l cborl chri* rnd cbouy

strn,cs as qr,ils of rvar. Most of tlicse knrls of cbony oì:jccts. crccpt colturs

and ha.p. ìr,vc bccn foutd n gnvcs, drc s!,t!,cs, hoivcvcr, benrg vcry soìì ln tlic

toDb of l Llrukhxnlùn tl,c cbon,r'ot'jcc*;nc1ttlc.l a t'cd, toÌts for shrnre doors, a

cheir e.d thc lcgs of a sccon,l onc, tìrc Èncrvork of L,orcs, r *rnd tor e saming
borrd,  r  s tool  rnd rc"cu ancl  r  ay. r l

Anlerh{rtpc lll sent four cbonv t'cch, u cl'ou,v Lcadrcst, tcn cbonv footstooìs rn.l

sir cl,ory chrìrs to thc kjng ofrlabvlonir rnd t!ìrt< cn cbony chaus ard orrc hurJrcd

pieccs ofcbonl  to  t ì rc  k i rg ofArzrwr. r r
O'tr' gr..t !se .fcbo,iy !r Egvplvas as vcleer an.1illa" ('.:cncraìly nt cottjrncnon

with ìvor,v) fòr tl,e orurn,entatnl offtruiurc. borcs od odro objecrs.'"

Sm1l cbor. "llccts (tet'lcts rn.l prn of r cylnr.lcL nL) uc |r.,,"o froDr thc First

Dvmstr',11 ud thL: Nood is nùìtnDcd lD |,scriPtioÙs rs culv as tLc fhìrd Dynasry !;

 u,,r' rrroirì,c*1s of Elcvctlh Drnast\ drtc havc t'ccn fouu.l,'" rnd tiic Lalun

ucisnr. (Ts clttl) DlDasrv) n,cìlJc.l casLcts ofct'ony lr Among cborr,v objccx of drc

1f .  Nrv i l l t j  r r r4 t r  r , I / r .n . r . l  t r r , r r i ,  n r ,  p .  15 .
r  n r :  9 i .  3  r ì  :1 .  ;  rx :  8 .  î  \ x rv :  j t r .  t  i :  t . r .
I  C  ! . io r i rs . , l { . .  ld r ,  y t r  ( rs !7 ) ,  t f .7 t  33
! L. l1,ì.(hriJr. \'./ir t l. i,, | ós.
'o / t  r? ,v ( l1  . r t , t  r2 r :V .Lo . r t ,R . . .  T r r ' r . ,  ! r  ( rss j ) .  fp .  r : r  lo .
, ,H .  C:xner ,  i f i ' 'U r  1 , t r , ,  r ,  pp .  r r l ,  r , l -  r r i ,  r r ) .  2or :  n ,  P ! .  l I ,  r l ;  n I .  Pp  r3o ,  t r32
r iS .A.11 .  M. . (e r .  T . l l - r l ,4 , ,d , ,  î r l t f r ' , I ,  p f .  r7 .  LSr .  13Scc t .15 ,1 .
u1{ / .  M I  f . rn ' j  Ro ld l  1 Ì r rÙr , I ,  fp .  r r ,  r t r .  4or r ,  t . : r .
Lr M A. Mrtrir, s,r,id,i -lnin,i,,i, r. I ll
I ' L IJ .  Id  Wnr lo ( l i .  SL i rJ  S f rd i , r ,  f t  l  r ì .
. À . .  \ i  ! .  t t . t  t . t .  l  I  : l l .  l  u f  1 . .  ] . t  . t , 1 , . 1 l



86 ANCIINÎ XGYTTÌAN MATERIAIS ÀND INDUSTRIES

E,qhteenù D''n sry nrry bc nrentroned 'hawabtifrgures ofAtenlotP" ÌII tarrotrs

"".11 ' r" tuen". , ' rnd " parcl  . rnd door fron'  Pu ot À rhrmc' l r 'e wcrr-known ncÈo

ofOuecn rjv in Berlir.is nor ebooy.r' so Íiequenrlv srared bur-ve$ rhough.rhe D-

laid evc-lrshc' are cbonv.3 CranPs ot ebony to+o cns !n length rdcntlJrcd as

Datbeipia ú"la"oxylo, wcre used to f^ten blocks in rhe mocruary temPle ol R'n'ses

ii,. i.ifa-", Hju' fr"entic,h Dlme\tr) a A soecimen of ebonv al"o idcnrified a"

Datb',gia u"tanoxylon uas foud ar Kar'lris in thc Favum d':tmg lroD rhe Pcrrod

rhird to 6frh century A.D 6

Eln (Beekoan, P. +:z)" 
i ì . , "" |" ' l i 'à i iur rercrued ro were r$o p,ccei rrorn onc orrhe ch:r iotr  or

TuuJr.hamún (one from r wbcel od onc Gom the bodv) and aìto ru o other ptece'

lfoturd on the floor) from anorher 'h'rior from rhe 5amc tomb which werc ctther

i*ìm,-i. - r'"'"' 'le poìc. and prob'bl1 fronr thc pole rbc spe'ic' of elm could

not be ,dcnt i fcd Flnr n J 'o klotn from another tgyPtr 'n cl 'aJror ot, tne sam'

drrsr" rtow ar FÌoroce, where iî i5 u5cd for rle yoie arìd iF 'PPen'lnges thc cun'd

r'í,ar"it of ,t. Uoav, rhe 'pindJc' of ùe rvhcel ard otber p"rrs " N-er(htr rhe Pore
. "" ,  the rxle ot thi .  i r r iot  i te lm. ar h^ been +ated rhe onc bcing wi l low' the orher

-"- i t , '  
l ' , , i t t  empLoyed by the modem uheeJwright lhe cornmon dm (uhtrs

ra,rprs0i.) is widciy di'triburd :n turoPc and Ara in'luding we5rm.Asra A5rÀ

Mlnor rnd nonlrm Prlestire. from one of wh'ch Pla'cs ir doubtlessrcached LgyPt

sircc there rs no doubr Lhar' although chanot" in EgyPt lvere or€rn'll) rmPdLrtrons

from Asu, thet were be;rg m,dc r-n rìrc country during-th' Erghtcentn utmsry'

rhb indu,rrv beinq piclured on the walL ofsever'l tombs ot úrL Perrod 
' Úd' durÚg

rh. reis' oÉS.lo;;', chario15 wcre imPorred úto Palerine ltom EgvP( 3

'" 
ii,',i$îi;l;i.''ì.'s or6' cxamired are .ured ro be probabrv ,l'. sl,1- l'

l,aúi?', i/i6.r), $iich erow' in tura lvtinor ard Svrir'o The sPccies ol the th'rd sPccF

men could rct be doirmired A p;pvrur darcd r5o a c refccs to rhe PlÚbng ot 3oo

tu tr€es in EgyPt ro

Horrbecr {Beekman, p a.l2)'''ir'i' 
"* tc.pt^'l,i,t,,s; i' " n't'"e or t'rope and wnrem. Asir: the wood,is

qhirish. verv h d, dose-srained and her!"v fhrt it !va' e\cr used ul rgvPr musr De

*er.d.d ar "tne*.lv u"likelv The yoke ofrhe EighkeDth D)îÌÀstf charrot ú the

Mùseo

luripel
The

fragra:l

JùDrPer

found ,

Royal l

Minor.

jtrniper

Lin'e \r
The

mgtìt

unlikel

therefo
labd) 1

Portrài

úmilia
(storax
only o

Royal

r G .

. J'-:
3 N

I L. Boùardi Poth àtko!.f óet Kiihíqir 74.' P. t4.
'i. N"" r", í"ryt" ,Jóii' a Batu;i, tr, PP- r-4' Pls ,w-lJd; G RoedÙ' Ndot P! r rr'

. L. Bótch^ràt, pottriirkoú det Kóiigtu Tej., P ro'

. V. HólsdÉr. E\úlarkn oJ Medinèt Hdbt' tv, P. !1
6 Kindlv colrÙúical€d bY Mr' S. Yeivú'
0 c- B;$i,,4e$,prn, arr (i9Jt, pp. 192-8.
' r. G. wilkir-;;, ]fle ,ar.i. ír Eslpti4$, \a7a, \, pP 227, 212' Fiss' óo' 64' ót
61 xirc', to . '* z chro".' t: rz.

Ec.ò-Edc t. zùot PapYi q. No. J9rlz.
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Museo Archeologico, Florence, is not hombeam as forùerly stated, but cln,t dd
no other reported instance ofthe use ofhornbean is loovm to me.

Jffiilc (Bcklnm, pp. aj3-a) ,

Thc jùniper, of which there are a number of dil{erent species, is a trec with a
fragrant red wood, which is, and apparently always hrs becu, confuscd with the
cedar and was so confused by the Gre&s s end Romars.s Thc particular species of
juniper represented by the specimens could not be dctcrrnincd with certainty, though
in the case of th:t fron thc Third Dynasty, which was Érom the pll.wood cofiìn
found at Saqqara,a ir is suggested thet it mry t'e Jffiipetus phoe ired.6 Twigs ol].
plocaicca fomd ir the GrÀecGRoman ccnìctcry et HawÀra arc iD the MÌrseum otthe
Royal Botùic Gardcìs, Kcw.ù

Thc junipcr is vcry plentiful on the Syrian mounrains, bú it is fouad also in AsiÀ
Mnror. Frominquirics nade there would seem to be in Syria a. th€ pres€nt timc only
oneLindofjuniper(J. acalsa)thar grows to the dimensions ofa tree, whìch itis stÀted
may reach a height of between 6o and 7o feet (about zo metrcs), tÀe other kinds of
juniper benrg only bushes.?

-L'nrc (rJccKmn. p. 414l
TLe linrc trcc i À native of mirldle and sor:them Xurope, from whcre thc wood

Dight easily Lavc rceched lgypt. ID view, however, of the identilication by New-
bcrry 3 of two flowcrs of Tilia atropaea lfraglle ̂ nd shortJived objects that are most
unliteÌy to have been irnported) among the vegetable remains from dre Gracco-
Ronarr cenretery at H.rwara, it seems probable that one or more speciuels of the
tree rmy have been cultivarcd in the Fayum province ofrgypt at a latc period and,
therefore. that the pieces of wood exaúincd (a munmy ponrait and a mummy
label) rnay have been oflocal origin. Wlckcn states " that limc was used for mumny
porrrr i ts.  bur ro evidercc of ,derr i f rrur",r  , .  givcr.

'rhls ttee (Liqridaîúat oriertalis), which grows ìn A.siÀ Mnror, has long becn
familiar in connexion with ancient Xgypr on eccout of its producing a brlsam
(stoax),ú wlich was uscd in perfuncry and in embalming, but, so frr as ìs known,
only one spccimel of the wood hrs bccn found, narncly r piece from the tomb of
TtrtanklÀmún (Eightccnth Dltusty). Thc spccimcn, which was identiGed at the
Royal Botanic Gardens, Kev, * Líyidanbar sp., ptobabÌy o/ierlrltr, was about seven

16. Botìi,,4espl,r, )grGgjr, pp. r9:-8.
I See also p!. 3ro-r2.
l Scc A. Lucas.J.E.,a., xvr(re34, pp. 13 2r.
4J. P. LtruÙ,,1,,. S4,., xxxú (1933), pp- ró3 5, Fig- 5, Pl. r.
5 4.. Lrcas,,4tr,i. sar,., uxvr G9ló), pp. r-a.
6 No ùunber visible: ma.ked 1888 from W. M. F. PeÌrie.
7 Sec :rso Royal Botdic Gard.ns, Kew, Otiridl Catd. No. a \tere), p. az.
3 P. E. Ncwberry, nì W. M. F. Pctrie, Kólt!1t, Cutob d d Hdt dtd, p. 46i L. ]{e'rner, Cad.nt)

3 U. wiìcksr, lrrinloú./rr AÈeíEcr, N (188ù, p- 2. Ct- d,so \. Reì1, Beittiisc zM Kenittis
d6 Cd,erlt6 ítr hclkbini d Ag ki, p.7!,
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inches lrs cm.) lone wirh m , lmosr 'qLure se.r ion (o l 'o.a inch- 8 ro mm ) One

-d i' 'h"oed llL" tÉe cuttire end of a chisel dd rhe other end is square ln the tomb

records rh'ere is no reference o this, from which it is probable that it was found on

the floor, its connexions and purpose being unlnowl.

È".t of,h" G.ne of the floor of the Frghrcenrh Dytartv ch*rot in thc Museo

Archcologico, florcn... has beer idenriÉed L\ AacP. bv Fssolo.r and '' Probab.lv
fron, eith"er the common m:plc (Atn rcnp,'trc) or rhe gre:r n'p1e (Arcr pseudo-
p/oraras). The former is ru(ive ro EuroPc the Cluce'u\ and we'rem Arì' $hile the

ttter ìs found principally in central Europe.

Ook (Beekrun, p. ajt)
t .  A. Boodle. fonnerlv ofthe lodrel l  tabontorv. Roval Boranic Crrdo'  Kew

idenriîed r soecìmen otwood from one of rhe dowch ofrhe large gilt sbrmes that

enclosed Lhe-sarcophrgus of Tur.rn-k-hsrirn as o,k. go'siblv Qreras Carr'' This

idenri6cation h:s uce becn conirmcd.t Kew od. as was onll ro bc crPecred rs

undoubredly corrcct. Otbcrpecimo' ofdowcl' from rhe 'tu ines wcre al<o lirdlv
'erarucd for mc ar Kev, rnd wrth one er.cprion. which war scrciÀ thev w'rc

cedrr and siddcr respectirell. P:ns ofsome Middle Kirgdom tomb models I ard rhc

lid ofr cofiin ofNew Kineàom date { 3re stated to be oak, bÌrt in neither case can the

rdcntiúcation b. reqa'&J"s cenain. The pole' axJe ,nd rpoke' of the Eightcernh
o*^rv churor now in Florencc. formerlv '.jd ro bc o"k he"c bcen idenrrfcd as

*ítt"*, *l *a pt'- *sPectivelv l oàk bark was Éound among the remains ofthe
predr.'*'. t.rLnc.y ,r Geleìcir.6 and: pair ofcork roles. stated to be from Qre'a's
vùo, were found; Lhe Crrcco-Romrn cemetery rr Hawarr'' rheoPbArus s(ares

that the oak grew ìn the vicinity ofThcbes,' and ?liny, probablv copyjng hin' makes

the same statement.s

Piff lBe e].min, p.a39)
'I he specinos of pirc *ood frorn rncierr Egypt rh:r h,"c been found up ro tìc

p-*"t .re rhr* only, , trimmed prcce of prcdp*ric dxc. a piece from rhe-Third

byn"srv plr-"od coL found rn tbe step Pyranid ar saqqarr '�ùd a model brick

n;Jd o|tl'e L,ehteen'h Dlau,rv.rù The spccics of rwo oftLc specimcns corìd not bc

dcrermbcd, buithar from rhe ihr,d Dyn^ry i '  probabl l  Pi ' ' r  Ía l 'Pensir ' r r  As lhe

Dredyrasric specimen $as fo'md ar Lhe srnrc pLce rs 'orne piece' ofccd:r' r ryprcallv
Svtian r'-, prob"blv it roo, had been broughr from Slria. chough rhe Pile also

siows i' Asìa Minor and Pt,r habpetsis (rine Alcppo or Jetusalem pinc) is the
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I G. Botii,,4.sru,ar, xtr G95t, PP. t92-8.
r]l. C]�^rter, Tut-úkh-A'rd, E, p- 39i ú, P. t53.
s H. E. 'iliúlock, Moddr d/Dailr Life. p. 73.
a L. Borch.rd! NerAt-ft-ré, p. 7t
r c. A. Btuao, LdrÒtùione delle ?etti, p- 87.
. P. E. N€wberl, in V/. M . L Pertie, Hat"dtd, BiahÌtt dftl A6htoe, P. t2.
1 Efquiry ìbto Planîs, N | 2, 3 sxE: 19
!J.-P. Laus,,a". S.d., ,lJt$ (r93r, pp- ró3 t, Iig. 5, Pl tr.

to Z. I*^rde\ Ain. súu., nw 11947), p. r ti .
rr^. Ltrcàs,,4rr. .sdru., ffiu G936), pP. I 4
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, ommonest pDc i' the Medircrrmean region. Scveral vrrierics oÎ pne (r' Pitm and
z. lalepensisl ue found in gardcns in Egypt, but the pine has never been plentifuÌ.

Ìt has been suggested that some of the co6rs ofthe Third to tleventh Dynastia
found at TarlJun were md'e of plane (Platanus orientalir),1 but this is almost cer-
tainly incorrcct. Althorgh Theophrastus ! states that the ttee grerv ir the Nile
valley ìn his day, it is nor mtive to Egypt, and it is extremcly r.rnlikely that timbers
should have been brought from western Asia at an ear\ date.

Thc plum proper {Pt,,rs do'rc'tnú) s native to Europe and we'ran Asir' but
no, t"  Ègyp,.  t tc Egypri .n plum mcntroned by Thcophrustus3 bcug the Myra

lcùdia Myrò a"d .h"i r.ferred ro by PlinyI prob,bly anorber 'pccrcr of A,ar".
ihc axlc of the Eighteenth Dynasty chariot now in Florence have bcen identiCcd
as Prrnrs doncstictts.s

Ydú (Beeknan, p. a3e) o'The 
cammon yew (Trxw brceata) grows botL nì vestem A.siÀ and in souihern

Xurope, but it wrs probably fron Asir and posibly from the Taurus mountains that
the sieci-e". "f this wood found in rgypt were brought, all ofwhich were offairly
early datc, eight being from the Sixth to Twefrh D)'nasties and the ninth from the
Eigútee"th D)îasty. À o"table example of the use of yew is the well-hon'n head
ascrihcd to Queen Tiy and now in the Bcrljr Mùseum.?

The yew is one of the few coni{èrs that do not produre lesh and, thereforc' it
orurot posibly bc the ancient arlt, as nggested by Ducros,3 the resin from which
wÀs as lmPortant es me wood.

XcYPrraN TIì" [BER
Trees are often dcpicted on the wal1s oftombs and temples, br:t thcy are u:ually

drawn in so conventioml a maaner that only vcry few car be recognized with ccr-
taiuty, naraely, rhe acacia,'� the date palm, dre dom palm and the sycamore fìg. Thc
principal trees thÀt gr€w in Xgypr in dynastic times of which che tiDber was em-
ployeJ by 'b".-p.nrer ardjoincr uere rcac .  sycrnoc 69 ard Lmarisl .  though
ih. *ooi of  " ,1".  t ' . . '  w;s , lso so,nerime' u 'ed, espcc,Jly thrt  of  the drre paln,
the dom palm, the sidder (rúle), thc perrea and the wllow. In Egyptological litera-
mre, woodcn objects are ve.y "ft"n rt"t"d to be of acacia, sycamore and tamarisk,
and although many ofthesc idcDtilìcations may wcll bc conect, oriy thosc bmed on
adcquate scientific examination can be iccepted. Thc following lnt gives all drc recent
;dcltifications by modcm rnethods oflgyptiar woods that co be traccd:10

I W. M. F. Pcfrie ud E. M^ckay, H.lio|ólit, Kdh Asnat ùnd ShutdJà,p.23
!  E t , lu i r t  ih to  P laú t ,1 ! :8 ,2 .  s  E t t ' i r y  in to  P ldn / l ,N :2 ,  ro .  r t r : re .
; G- Botti,,4e!ptuJ, xxx (r9t4, Pp. 192-8.
0  See r l ,o  C BeuvnrCe,  Pp, .  I ra , . .  xm ( -8oó) ,  pp .  ?3  9 t .
1  L ,  Botn tú ,  Dù taún\op |  dp  Xc , i ,8u  T" / , :  H .  cuh i tq .  z - .À .s . .  Lxw o l : \ .pp .3r -86 .
3H. À. Ducros,,4,'. Se",., xN Ger4), pp. r-12.
! Excelletrt representations of a.rcitr ùces occur in a Twclfth Dlnasty tomb at Búi Hasú

(F. Ll. Grifiìth, Bcri ItdJd", rv, Frontispiccc, Pls. vr, E).
r0 Branches dd twiss have ccncrally bcú omìftcd u es ofcúly date.
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)1.. od,cr dÒtrbtfrl id.!(ilì..rioDs ofn.r.ix \.c, G. lliuron. MNrdgdrld, PP. t8, rrri w
nibicnr, -ij./d,rrl,d ,4/.h,, IX {rert, fp. rea zoe {s*(nl sfc.i,nurs).

j c. ùruúoù rnd (i. Crto, ll,on,pson. Ddd,riú cnlilirrrid,, t.9t-
riR. Mord x.d O. H. MrÙs, Cr,id./'.r d,4,drr, r, pp ?, r33.
a W. ú. !nrr.y, H,r-llrd, p. 7ó.
5 \v. ltibncnr, ùot rn.!.r,4r,,ir, x (r9r5), pfì. r9.r tro9.
0 v. Ti.kholm,lr'll. tirr. / /ì, x\xn G9Jt, pt. rll 4; W. Ribrcnr. o?. rr.; L. Bo'.hri.h,

? c- llcruvnigc, R... I/d/., :vn (rs()ó), f. 3J.
N T. (;. ts. osbortr, lu.,r. d,d lra.. Mdntl6trr Lit. trl Phil. sor., m (r9o9). No. 9. cl. M. A.

Murrx-!, Td,rl, o/ /|d L!. /tcri,! , p. Ìr.
I' U fisokr, i,1 Cì. Bltti,,1.r/ttrr, rxrt (rtir), tf. r9r s.

r0l-. !or.hr.dt, Dù I'drnlldl dù Ìa,i,'Jr, 
T 

ij(, p. rr.
tt Ì.Ì.rtifìrd trt rhr 1ìoyrl llohnic (ì..dcns, (c\t.
ìr l. lor.lìxrdr. Sdi&r', r, ! 16.
r3K.  t , .  Ork ley , , , l r J l j r 'n ,  r .u r ( r9 rz ) ,  ! t .  r rS  9 .
 

 

V. Ìinlù.I,r d NI l)nr, l:Joa ,1 .risi,t., r, p. 75.
ti l,, d). À4rscum, lìo_nl lloh,ì. (ìrnÒr. Kcù (N.. órir9:r).
ri f. CÒ.lre rlc 1ì Fcré, .r-(J /janrdirt: trÒha"ù-1:!ttti.1r rl, Lnu\ \). \1.
r; il. S.hicnrxrn, Mirr Kdtd, x 1r94r, f- r:$r ll. ArthA, l/if. Kdtd, :r (rt4l), P. 'i:.
r.lìrf ùorhcr donbitìrl cntiticr.io! of pcrs$ \.c v". lìÌircn\ ,ordn./h ,'itr1,t,, Ix (I9:i).

rp. r9.1 :o9 (r llÒn,]tr !trrr.r-v lxbcì).
1r ldcúitìcd bv Dr. L. Chrìk, Ct A. Lú.N,,4', S.,,., xxxn (19361, pp. r-,r.
jo C. llruDtoD, .\'rr.rrir, F Jt.
rr L witt,rr.l,, iì H. S.hitìt, Altùti:.h6 Hrl. i1t a!!,i.{fltirlr." l'ltùr,.r.i4i (Str:. I'tu!$.-4^1 ,

:: O. Mxd(irolo, ,l/ri ,,rllr lt.dL AùnJ. n(lL Stn,j tli 1'./nr,- taI (r9ró), f!. J,rr-ótr.
i: scr.nl rt r.irìrn! identilìcd l-! l)r. L. (ìhiÌk (ìt,tc.irl lìr.cr.y lÀùnt, oìfo.d, l:i(lrr

1rtu rl lz(j\\t, r9:l J :, f . rt i i run)bc. of othcr sf ..nn.$ idc iint bI nc.
:,lJcìliiìc.L b-v Dr. L. Clìrlk: th.cc .nr.r :pc.nrcrtr idcnnlìcd rt . ht.r drtc rt ùc Ro-v.l

B!uoi. Gxrlcn!, Kcw.
i5 For or|.r donbîarn idcntitì.rtnrtr of5r..Drcrc scc, C lJ'urtor, r\Idrtu(.dlt, p. rrr.
i i r -Wiùnrn(k ,S t .na" i , t r lù ' t ln túC{ l l : J td f tNduf 'ú t l lù t i t t t tu r r ; t l3o lú t ,1 \ ( , ry1a) ,

:r I Ìnr.hrrdr, r\d.rn "Lr r.- pF. :r. .o .tr.
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sH- E. V/inlo.k, ]'{.M.,l. Bul|., Etyttidn Ekrn. U21-1922,pp.26 28.
s' G. BeÀuvisgc, 4/eler de la so.ióté botanìque de Lton, xx (1895), p. z.
30 L. Bo.chddt, sd, -rc-,Ipp. ro'3.
'1M. Waceîa \ Oud. M.d. N.R., x (2) G929), pp. 93 f.; Chehhcb Wrek\an, \xvr 1193o),

!!. 343 f.
rs K. H. Drrnrn, Mn,. K,iro, x I r9i r), pp. oo 04.
s lor oú€r doubtfin ideùtificatjons of rama.ik sec, c. Bruron, MoJrdSpdld, pp. 33, 18, 19,

aK. s. sddford, Qdd.Jr,n- Guol.5d.. xnv Ge2e), p. Jo3.
d E. A. M. Grei$, Arl1. Irr. d'És' \\xî (r94e), pp. 26tn.
e G. Caton-Tlbnpson and E. w. cardner, Dadr.Far,, pp. 4j-4ó.
3' G. Btuton ad G. CÍon-Thonpsoi, Bddai.n Ci,ilitariofl, p. j8.
33 R. Mord and O. H. MyeB, Cenetùí* ..f Aúútr, \ pp. r37 B.
$ G. Brúton and G. Caton-Th.úper, Bddùiat Ci"ilisdtion, p- 62.
40 W, C. F{ayes, M.M'i, A,lL, Egmtiat Er?.d. 1934-193J,p.29.
ar Identited by Dr. L. Ch,lk (lmlerial ForesEy lnsrjtútc, Oxford, Ninth Annadl Re?oú, re32 t,

!. r2). Cf A. Lùcs,,4r". sqr., xi (19a2), p. 4a.
'l R. Mond and O- H. Myús , Tarylet oI Aanúú, t, p. 2o4.
€ G. Mólcr úd A. ScharE Dú lotSa.hithttitlt criihetea,on Ab,sit Et-Meteq, p. 47.

The vadous woods meDtioned may now be considcred.

,4ra.ta (Beekman, pp. ara-rJ)1
A nuober of diÍferent vàrictìes ofacacia grov nr xgypt and the wood hs Leen

idenLlhed + having been uscd as early rs rhe predymawrc pcriod.
Ac&ia is ùetrtioned in ancieDt tcxts as having been obteined ìn the Sixrh D)nasl),

from Hamub ir Middle Egypt antl Gom Wawr! in Nubia, and used for naking
boats and wùships.'! Herodotus states a thar acacia wood was enployed in Egypt,
not only for boat huilding, bur rlso for the masts; Theophnstus says' thac the acacia
wÀs an Egyptian trce used for rooúng a for the ribs ofships; Strabo refers 3 to the
rhcb.aic acacra: Plmy, :pparenrly quonng Theoptuartus. mcDuons ? ù Egypriú
thorn, evidentL thc -cacia from the descriptìon. rhat was used folnaLng rhe sides
of ships, which tree he states grew in the viciniry of Thebes, and Dioscorides says
that ùc acaci: grew rrr Egypr.s Acacir is sritl uscd in Egypr for boat burldrng as wcll
as for other purposes. Acacia blosons hrve 6een identified in garlards and Aoral

.alnor,t (Beekman, pp. aa3 a)
The almond tree has been discussed already in comcxion with alnond oil.1o Thc

one specimo of this wood klown from ancienr xgypt was found in a tornb at
Thebes dating from abour r5oo n.c.10

I Sft also G. Jéqúier, B.l.F.l-O., xk (re22), !p. lr-tz.
t A.R., ú, 229, 2a3, 387, 9tó, rc23-

1r :96 .  r  hqu i ry  i f to  P ldh t ! ,N :2 , \a .
t x v t r :  r , 3 i .  ? x m :  1 9 .  3 r :  r 3 l .
rM. A. Bstrvcric, B.LF.,4-O., xtxv (re3r, p. rl8: H. n. Winlock, M.ty.t-Atrits, p. s1;

G. Schweinfuth, Pf,r:erdre, !. 16l. ci rlso V. Lorer atrdJ. ponlon, Re.. Tral., rn (Ì89j),
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,t,ll

caro,  (Bcckn,rn.  pp.  +:z-r )  I

1 1 . .  , . " 6  ^ - - ' ,  . - I r c r  I  r r c r  ( C r r o ,  i  s r r i l ' r '  I  J  n , r v ' " f  o r  l  L  r o P '  ' r r l

r  c  M c l r  . r . r r . r , , q ,  r .  l l r ' l l r " r r r r "  : r r ' - t  5 0 r r . t  ì l  r - r ì c  l g r u i r - r  l r g

- , r r o r . . , " J / :  f o '  ,  n .  n o L  t c  r  '  l r r  F " I P r '  L , ù r  ' r r  S \ r r ' '  r ' J -  l o r ' r '  ' n ' r  ' ' l ' o

i i ,  r , r  r o .  , r d  l r l , " l c .  r l  r y  ( ^ D -  1 h ' o p  t u i r N . 3  < t r : b o  s r t . ' r i r ' .  n b  r r . e .

:rrc fonnd in abundancc i,r Etbiopia
l r r  B r .  ' . - . r \  t r  , - . 1 ' n o n .  . ' t  r e y p  r ,  '  r  r r '  o . . 1 r ^  o f o r " b  u o o ' r  - r t ' r e q r ' e r ' t l '

r . , c n  " ' . o . " . , r , l  r " i l ' r r  r '  p o . ; o l c  r h - r  t r r  s o r l " o r t ' r r J r t c J 6 r n r \ '  i '  {  r ' r ' t r

to carob, thc;l'cntincetior, proposcd b,v Lorct.r.nDot bc regardcd rs eÌtogcdrcr

Lor.t stxtcs ts tlìar.hcfruit ofthe carob trcc r kros'n from Egypt fron thc T'velfdr

Dvn*n': lmr,òrc fourd it from dre Eiqhtcenth Dvrastv I ard Nervbcrry idcntificd

ori" p.i.'a ';'rs""a' "rrwclfthDynasry date fiorn Kahun ud nvo pods nidscrcml

sccdi fron. drc GLaccol{otrut1 ccúctcry ar H*ràra 10 A snnple borc ofcarob rvood

fron Thebcs, .htng fton abolt rToo r.c., prescntcd by NcwbcrrY n h thc Muscùm

of tlie ltoi,el Botalic Grrdcùs at K.v lr

Thc rj,vptìan nanc for the ctob lruit has Lccn idcntilìcd rvith sonc dcgree of

."n";,, ty ;'"i,'d u..u', o,r two potrerylars fton thc First Dvnastr tonb of'Hcmaka'

At thc prcscnt tirnc thc only uroh trccs that on bc tr.ced in lg,vPt xrc à nunber

of scrttuct orcs grovng along thc north coast r1l tbc .'ry fLon Alcrandrìa to

sol lur . la

Ii,l (Bccknun, r. aa2) 15

l l .  r : !  / i . r . . , , r '  r  L a ' p r f r o , , - r ' r , r l y , 1 a c  " , 1  r ' f - . u  t ' ì t

" o ' r . o , ' c 1 . " " É n ' c 1 , .  . , ,  l . r ' , , r , , \ ,  r , r , ' , r , . o l d K i r " ' { ú r ' r - ' " , r 1  . l \ . ^ r l v

rcco.dcd ntrncc ofih. "sc offìg rvood is fot r nrumnv portrrit ofdt thìrd cennuv

. l )dr(  ?drx (Bccknrar ,  pp.  +ró Ì71 r r

The .lxrc p.lm (P/,drir Arryly'irn) has t'ccn crltivatcd nr Egypt lrom vcr,v rertote

l  ScL a l$  V .  Lorù ,  R. .  1 id , . . xv ( !s r r l ,PF. r r I - lo .
' t t1qù t  i , ra  I ' l nn î , .1 ! : . .1 .  3xm:  Ia
5 , ' l  l ì . ,  r ,  l t r ;  n , ,136,447, .14r ,  ,19o, ,19 I ,  jÒ9,  t r r ,  j r i i  ì ! .  : l9 r '
"  j l t .  n  3 ? s . z  j : r \ . . j r . 7  9
?v  LÒr . r ,  Rr . .  î /d r . ,  rv t l sgr ) .  f ! .  r ì r  19 ìa io r  P l ìa r rd , i l l . ,  r tdcd , | I  s789
:  v .  Lorú ,  R ' , .  7 r r  ,  x r  ( r&)3) ,  r .  r I r
!  D .  ù ! !ù rc .  / ) , t  f  l . \ / , r , J i r r l ,  ( r  i J+ ,0  I i l ,  t .  !os

10P. F. Ntìrbtrri nr W. M l'. l'.tìt, K.l,rtr, Cfi,Ù ,,d Hdodrr,I! .1?,4ìr' 5o.

ì: v. L.ret, Rr.. Itd, , \v (rs9l), ft. rI 4i rl.r. Ptifd,lrirjrl., rnd.d . Pt 6t s9r L rcnn'r'

,1 , , .  s , , r . ,  Í r  ( re l t ) ,  pp .  t r i r -1 , t .
l r z . y . s r x d . n r \ \ r . ù . E n r 0 r y , H . , J n ^ L d , n . j r ; L . K c i ' ù c f , / , r r . S ù , . , x r f ( r 9 4 3 l , f t . r ? 9 s r .
1r (ldnn,úni.ùcd lìy N4r (;. \v. lvfuùiy.
ri Scc ilso 1ì. Mus.hlcr, Ifn tul FLn l[ ]!{ftt, t.lt.11(-t-
16E. Co.hc Jc lr rì.rt!'j L,r nririt:. RÒttuh-Lt:)'ltitrti th La,r., F 1\'
' rSec  i tn )  L .  A .  Nf .  Crc js , ,u , t i .  I JN , l l i . ,  r !  ( Ìe57) ,  f t .  l r  .1o ,  14ó 7r  M.  A .  l l c iuvcnc ,

/1./.iì.,,1 O . r\rv (t,rjt, tF rtr3 4i V. Ti.Ì.h.I,tr ùi N1. l).rr, !Ùd d l\'lll, r, pf. :.r t
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tìmcs and is often represented on tomb walls, for example, ìn a number ofBighteenth
D1'nasty tornbs in the Theban necropolis.'lbe wood oftÀe d:rc p,lrn. on aicount ofrr, toose Gbrous re>,turc. is qunc un_
suitable forjoincri work, but rhe splir trunk ofùe uee wx employed anciinrty for
rootjng. $ ir srill i\ oc(asioully rt thc presenr day. A tomb ofrhe jsecond or'ì'hnd
D)î.sry.aî Saqqre waroofed wirh pelm logr.r úd in a tom b of e*iy dare ar eau,near 4siur. 

jn r l-oúth Dy6ry tomb adjoinirg che pymid of K_hÀfrè ùd in
tbe riftb Dynasty Lonb ofPtatùotpe ar Saqqara i,"of;aù,, kjrd ba b"en copi.,i
in srone.In rheCraeco-Roman ory ofKamnis in the Fayum p.Jm wood w:, emo6vcd
in th€ houscs.sin rhe form of rrunls sawn tongitudin"Xy in;o to,,q or sho* be;m;{.f
senxcircular.ros'secfion) used meinLy for roo6ns.. The cdUv-;on,nd sc ofboLI
drtc md dorn p:lm in Graeco-Roman Egypr hrve becn discuscd by Hotriwcir. with
releroce to rhe classicel souces-6

Miss Caron-Thomp(on ùd Mirs Gardner foud fruir stobes ofa wiÌd drk (pÍarr
r//rerl'i) ofeariy Upper Paleolirhjc rimes in a deposir oftate pleisrocene.ge ;n th.

Don Pdln \Beckmarl, pp. ari����������������-r'\ I
Thc dom pàlm (Hypha e îhebdid) is repreenred ir m unmistaj<able mer in

several. Eigh reen rh Dynary rombs i' the'lhcbù nec,opotis. Theophrastus. who
*ates rhet the dom palm was an Egyptian occ,3 commcnts upon ù; (h-*,erisr.
brurcarron ofrhe trun-k, n hich in rhe pÀln frnxly is exceprior.rt. rnd he contrast, iL
$nh the udividcd rrunk of rLe dare palrn; he describe, ùe wood as beij]e verr
compact rd h-ard and, thercfore, vew different from thrt of the d,te prlÀ. -à
sr.res ù 

 

!r was employed by the persrms for mal<irg rhc fcet of couches. DctiJe
stats , (h:r the wood was -urcd in Egypr * rhe tune he *r"te 1,roe) for mJbg
oooÍ aid. probably, ùeretorc, t was rometimer cmpìoyed ociently by the crr_

The dom paln does not grow in Low€r Egypr, and probrbly never did: it still
grows, horrever, in Upper Xg-fpr from aboùr .{bydos southwards ald the fruit is a
very conmon object in graves ald hu been foud from es early as tìre predlnastic

rhe lru;r of rhe ̂ ryun paln (Medcnia A,x,/) ha! alrc been foud frorn as earl,
Jr rle Old Kjngdon.'r bur no ir<ance of theiÉc ofrhe wood of ttrs species h,. been

IJ .  E .  Qu 'be l l .  S ,q4d ld ,  '912- t9 r4 ,p .2 r .
?V lcn Sruirr. r,,adl 1.'t ot én rqyptiar eùRa. p. sr.
3 A, L. R. Boéh ùd E f. p*.no., r,.,i, p. r..
. Kindh conmmúrcd bv Mr. S ye,vin
6 N. Hol wcin. É,dp, d4 papyútoSi, v (tgld, pp. t_.14.
ó C. crron- I bonp.on dd F. w. ctudner. c.;Í.Jolu., q\x (r9l:r. p. 184.

- . r_S:eJú 
E.  A .  M.  C 'ebs .  M.a .  r r r .  r lg . .  r t (  e j7 ) .  pD.  ao  a8 ,  )a -  8 :  M.  A .  Bcau\er i . ,

l ' . / . l . d . U . . x u v l r 9 l j r . p p . r r r - l i V , T : c * n o r d d M , D n r . t - t a d o J L g p t . r . p p - 2 s a t .

| * , z ,t . e M. Dc1re, b Dddirtiú da rÉsypt", riilroi," ,"tuini,'i 1,toù, p. 5a.t0 G. Brútoù md c. carù-Thonpso;. Bddanhai,ititutioi. p. q. 
" ' " '

nv- Teckholn and YpAr, Ftan oJ Esut,t, pp. 2es_3@; M. A. Bcauverie, B.Í.F.A.O.,
xnv tr9lt, pp. 122-3; V. Loret ddJ. poúson, Rs. rrd,., xvtr (r89t. !. rs?.
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1 Sce aho L. Kciner, C.r."Plù!a", PP.3t 37
'wb.\!.43t.'ù14:L l<elú.r' cdndtllaizdl P l4l
3 Enqsiry ietó Pldnk,r. :2, t' 5' 3

'p. g. N"*l*y, p.S.s-a. "xI Gs99), P.3Ò4; in rtr M f Pc$ie Kah'n' Gttob útd HdÙdtd'

p.49;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;ir W, M. !. Pctric, IId tùdb, Binhítu dnd Atiioe' Pp 48' 53'
1I]. Carrú, Tttú1kh-Altú, r, Pl xxÙ;n P 33
! E. SchiapareUi, td 'l-or,ód ú î.tt4 dall' Athìtcrto ch4' P 166'
o H. E.lvinlock, Mcryzt-,4i";lr, P- 52.

. ói v. i"i", .'a l. 
p'.i,*r, Rd; Ird,., xw Gsei), p!. r88-e; M A Beaqv'ie, a lF-'4 o"

fs (r93t, Pp- Ì31 a; E Schicmarn' Mir. Katrd' x (r94r)' P r28'
rlv L2urclt Tàckholnr, B,ll. l,r' d'Es, xxx! t95t' Pp. 129 30
\t Etl"hf isto Pldits N| a,2
l" l(. Mu(hlcr, .rr,rrdl / l.rd óJ Fgflt t. PD 2at a
. i. i"."f ""j:. p.r,-". n",. iii,., "* I'rcr, pp. rs7-8; M À lcauvedc, B.r'F,4.o ,

15 w. Rib$ein. ad,,"ir.i,.J ,4rli,, n G92t. Pp 194 2o9

,l4J

Pcnea (tsccloun. p. +r8) '

lhe ócrsc- trcc lMttu"op" Sd iqtperi) ;  rcferrcd to i r '  l 'gy1' t iu krr '  f rorrr  rhe

t 's lrrccnrh D)îrry onr", ' i "  -d;  ruennorrcd bv'c 'er: l  or rhe. ' ls ' icJ $t i rers

I  l iu.  Thcophra.ru.3 descr ibes i r  " t  rrr  tgyptran trce rhrr grcw 'r  rburdarcc !n tnc

rh"t , id:  hc,urc. r l . r  i '  *^ .u".g-" ' l iù; ,  t '  ; ,  " l  , "{ ' l^  t lc tood wluh wJ'

*rong .rd l , lack, ILI 'c , l . r  of  t l r  nett lc rree. tvas u'ed lor n '"r lng in 'gc\ '  be'1: '

tablcs"and otlxr obiech- Dioscoridcs statcs! that the pcrsca was an EgyPtian trcc'

bcarnrg an cdiblc fruit ùat was good for rhc stomach l fortunùtelv lìad an oP1>ortu tv

ofcr" i , i r ins rhs wood -herr I  per 'e '  rrce plutcd bv Schwcurf 'n ' r  in the g:rdcn

or thc c.rroÎu'eL,-  .  srs bcrrg nimrrrcd .rn ' l  forrnd rhat i t  wa'  rerv l rght brown

"l'r'o,t -hitc, i" coio,. *ith à vc; slightyellowish tint andth:rt, although it darkcued

a little on expo*re. Í did not becóme morc than brorvn Plinys stetes tlDt the

pe.sc" -"s .,rigypti"r tree and he rnertions r confusion existnrg in hn drv bctrvcen

the pcnea and the prrsira (Pcach).
ì-ig, .'a t.""àt "r p".,"" ha"" b"e" f".u'd i' tombs of various drtes from the

TwcftÉ' Diarrsty " to è.""co-R"''an thes and in the tonrb of Turanlhrmutr

rr ,ehrc.nrh'Dvî 'a 'rr t  thcrc .verc b..quers ( 'everul  'erv Jugc) ' rde of rwigs wrth

i" , i - , ' -c. th; .  " , t t '  d ' icd frr iund nvo gl^ '  rrrodels ofthe frrr t  Twis'  uere ' t 'o

foLnd ir .  rÉ Eiehrcen(h ot msrr tonrb, of  l 'hr 3 ' r rd Mcrl  etarnnn 0 tho'rgh Lhc ìatrcr

cxrnrplm ,rrcy"nave beco'deoostcd :r  a LrefuLte l rwúrv-6$! D) '" i )  T.^" i
f r U i r s l r r v e b c . n l o u n d r r m r r i r o n r b ' . r 0 t h c c u l i e s t ' P ( i n r c n ' b c n g o l l h e ^ r h n d
D\ n^îy.  f ro.r  rhe Djoscr pyrrrr id ,  onrplex ; t  S'oqrn L'  fh" hcrd+c t  !dcnrt  cd b)

ui'bstciir as beine macle oip-*r -""d was "f New Knrgdom date'

' 'p i lcorq., , , 'o 
' '  r ," ," '  ,h,r  tbc popl,r  grew n rhc \r lcvJJcv in l is drv rrd iL !s

,r i l l  fo ' ;d i .  r l rc l i r lc or ' is I  thc prererr r iun'3 t  o 'c< oî Popt lus ' ryhta' i  a htve

been iclentificd in a earland of unccriain date in the Louvre,ra but no dcfinite instance

.iir'" .'. .r,r'. *.".a las bccn recorded. Thc protodvnastic klife handle cxamnred

bv Ribstcnr oav have bccn eithcr willow or poplat 15
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sir,ler (Beekman, pp. 418-19) 1

A' ch.e rre '--"s species of sidder. rnd as ir is difliculr or even irnposible ro
identifv closeh relatcd species from the anatomicel ferffes s€en in a midoscoPical
sectior of the wood, îhe specinox found to be sidder may be one of several kinds,
thoueh ftom collateral evidcnce they are practicalll' certainly either Zizyphs
î'tú;ndtu or Zizlphus spina Cúrisr; and. probably the laner.

The fnst of the two siddcis rl.e1úioîeè,(z. últldona,t:) is vcrywidesPread iî AfricÀ,
beine comrnon all over the drier parts of tropical and south Africa, includhg the
Sudrn, and, therefore, it rnight have becn used in affient lgypt' though this seems

nrprobable, unles it ther grew in the country, for which there is no evidcnce' sirce
r!. onlv -""ds that were broughr into Egypt from the south, of which there are
-cords, *e- cbony :.d certain swect and úagrant woods, probably for use as in-
rense or for making petfuned ointments. The second species of sidder mcntioned

lz.  .piúa Cht ist i \  srour in the Mcd,rcranean reg'orr gùeful ly '  inclrrdng Egvpr.
"here it s rndigerou. and pos,bly J'o u rropic" AGicr.r ln Fgypr ir s called the
,aút. althoueh stricdv this is drc name of the fruit ald not ofthe trec. The fruit is

about th" .iz! ofa s-"11cherry urd not unlike a yefowish-coloured cherry in appear-
ancc and it has ore stone, not u1ìke a cherry stone nr size and shape. The dried fruit

is tnown in Egypt from predl,natic tilres ! and has often beer found in ombs,a for

instaffe irr a Fìrst D)'nasry tornb at Saqqara,s in the Djoser pyramid comptcx at

Saqqara,ù 3nd ìn the Eightecnth Dyrxty tomb ofTutanlhamún. This tree, althoùgh
noi Lu ee enouqh ro ha"e pro',dcd rhe pterk' that formed the run prrts ofrhe shrne'
- . ' t io ied 1t l ' "s.  ofrurar-klu,ntrn rnd Qrrcn l , )  resPe.t i \el))  is suf l ìc ienr lv Lrge
to have been used for dorvels and, as it gtows in rhe coutry and is a good hard

durable wood, it is not to bc wondered at, if the amount ofcedar availablc wcre not

suficienr for all the dorvels, thrt local woods should havc bren used for most of the
rcmahder. one of re woods used in r Third Dynasty pllvood coÉn wm sidder.?

HaDilton states 3 that the tirnbcr of the aaúl 'is one of tle most scrviceable in

L c r p t , r h c s r e r t e r p - r r o f L h c P e r s r u s o r c r w \ e e l b c r n g r n a d e o f i i . a n d r ' L h e w o o d
h.,' bc." f","d - r*f,,I in rnodcrn omc. it 's only rcronrble ro 'uppore rh;r ir wa'

also cmpJol'ed ancicndy

Sycd,ror. -Fr{ (Beekman, pp. 4r9 2r)' 
rhe 'rc,more " 6e (rrar rycorroras) qhicb is ofren called tle sycarnore "nd i' thc

.ycrmore ofrhe Bible h.s noionncxion with .he 'ycarnorc ofco der. l rm.tes. whch

latrer is a species of maple (Acer preudoplatants).
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1 see àlso L. Kcimer, Gdkrlldnzc4 PP. 64 7ó.
! Vw. G. BroMe ('ì-rdr.t i, ,4,.r, M, Esfl dnA SYia, r79s, p. 27o) $ats that he foúd two slecies

of siddù il Dufur, orc of which aFlcared to !e n\e samc rhàt he had s*n io Arermdria.
3 W. M. F. Pùrie, Prlrarot. Ef),p/, !. 44,
! Ct V. Lorct dd J. Poisson, R4. r4,., xva Gsqt, PP. re3 4; M- A Beruverie, À.I F 4.O.'

xsv (r935), Pp. r4Gr,
!  z .  Y .  s J " d .  r n  w .  B .  E r . q .  H . a , ( 4 .  p .  5 2 : I  K . i n r e r , , 1 t , s e n . r ú ( r o a r . P P : - o  8 |
.  ! .  L . r rcn  T :c loo lm,  Bn/ l  i rn .  d  Èr . ,  x ru  (  oJr ) .  p t ' .  ! l  '  - r '
, -A. Luos,,4r". seru., xnu (r93ó), PP. r 4
3 W. HrmilroD, RerdrÉr ú s.,crat Pdtts .f Tutkef, I, EgyPrid.a, r8o9,PP.71,124.
0 The New Oxford Dicdonary fatcs that the sPclling sycdmore is morc usual thm svcohorc.
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The sycamore 69 is referred ro &equendy in aacient lgyptìan texts, thus in che
Eight€€ntL DFrscyl and in z5r r.c.8 sycamore wood to be used for building a
boat is mentioncd, and in the Twcntieth D]'nisty staocs ofthe wood 3 and sycamore
gardens { arc rlso rnentioned. Thc trcc is represented frcquencly on tonb wa11s ofthe
Eiehteendr Dlnasry at Thebcs.-Oiodo- '  d*fers to rhe ,yca, ' ,ore. *bich hc cJl .  Lhc Égypt iu fg rrcc.  ̂ growlrg
in Egypt; Theophrastus 0 also describes the sycamore as an lgyPrian trce and says
that the wood was useful for Dlany purposcs; Strrbo ' stÀtes that it grew in EthioPia
and Pliny,3 who .Iuotes Theophrastus, also calls the sycamoie the EgyPtian fìg ÀDd
sutcs drat the wood was among the most useful knot'n.

EitLer the wood or the fruit ofthe sycamore úg (which of the two is not statcd)
has bccn foun<l in gravcs a ilrlt as thc predlnastic pedod,o rcots from ùe pre-
dynastic period and the fruit frorn both the Predynastic Periodlo ald thc First
Dyústy.u In thc Cairo Museurn úcrc are six readily recognized modds of- thc
.y""moìe fu t'"e i" " "riniature gerdcn of the Elevcnrh Dl'rrsty, found by wiilo€k
rt Thebes, and \vidock also discovcred roots of this saure tree in the courtyard of the
Elevendr Dpasty temple ofMcntuhotPe lrt Deir el Bahdi.r'In tLe Mus.um ofthc
Royal Botuic Gardens at Kew rhere rre small branclrcs ofTwentietlì D)'naty date 13

and, :rs will bc scen from the list given, the wood has been identilicd in objects vary-
ing ìn datc from the Fifth Dlnasty to a very latc pcriod The ree stll grows plenti-
fu11y in the country.

ra,,ar;sl (nakrmn. p. azr) 'a

Thc tanarisk tree, of rvhìch there are mmy species in Egypt, is nanifesdy indi-
genous io the coùntry, sìncc scmicarbonized stcms and brarchcs ofconsiderable sìzc
a'""" b-" fo""d by Smdforcl in the WÀdi Qdn,F whicL hc attributes to late

Quatclrúry times, and tamarisk wood has been ìdentifìed frorn as earJy as the uco-
1ithic,16 the Badarbn 1r md thc predi'nastic t? pcdods respectivcly, to aslateas Gracco-
RoDar times, two species, T. ,ilolita and T. afi.r,/drr. havirg been used Àt Karanis

The tamdsk is occasionally mentioDcd in the ancient tcxts from the old Kingdom
onwards r" anrl bLrndles of tanarisk rvood rre rcferred to il the l*'entieth Dynasty "o

Herodons statcs !1 that certair rafts used in comexìon wìth boats rverc oÉ tamarisk.

1A.R ' r ,pó  2C.Q.Edg r ,  zdas  PaUn,  n ,  No.59 :70 .  :  I  R . ,  rv ,  3o l ,  149,  395
a, '1 .R, ,  rv ,38o.  5 r :3 .  l  Es , t l i r y  lúo  P ldnrsN:2 ,1 ,2  ?xv ! :2  4 .  3 r t r :14-
n W. M. !. Peùie andJ. E. Qúbc1\, Nnqrda akd Bdll1:, P. 54

ro G. Bruúoù, Moral.ddd, p.9r.
1rw' M. F. P.tric, Ro)dÌ îo,'rr, n, p!. 36. 33.
r: H. E. Winlock, M.rV.,4.-B"ll-, Eqftiat Ex!.d. 19rt-1922, pp. 26,28.
13Nó. 35/1335. 1a Sec arso L. Keim€r, Cafo,pqdnz.k, Pp. 55-57.
16K. S. Saùdford, Qrd'r.Jórlr. Geol. so.., !x*v (re29), p. 5ol.
10 G. C.ton-Thohpson ,nd E. W. Gardnù, D6dt Fdy,,r, !!,45, 46, 33, 39.
It G. Btuton, Mordsed,/4, pp. 33, s9, 67 i c Dlunton ard G catoD-ThomPsotr' Bdddri,"

Cialli\dtian, pp- 38, 62.
13 Khdlt commúicatcd by Mr- S. Yeivin
It I44, r. rro. r 6: A. Ermaù, L ktdrft oJthe AntitrrEryqidtr, ftús A M Blackúú, !p 3, 18;

L, Kcnncr, Cdttcntllanzcì, pp- 1 5 s 6.
2nA.R. ,N,24r ,  j j9 ,  t9z .  21 \ r ,96 .
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Winlock for:ad evidence to show that a grove of tarnri.sk trees once exbted in
Gont ofthe Eleventh Dynasty temple of Mentuhotpe at Deir el Bahari;r the tree
still grows plentifully in rhe cormrry.

willou (Beekrnar, pp. azzl) ,
'ì ìe Egvpri wiUo$ ùee (Sdl,x rdf4r, wbe(her indìgerour or rrot in the coutry,

is mu ife'rly of considuable ùriquirl. {s ùc húdJc of a Iìirr klifc of prorodynasLìc
datc has been identi6ed s probably willow, rnother exaraple ofns early r:se being
for a box of the Third Dyrasty. h was also employed during Graeco-Rornarr timei
and is still utiliz€d for mrking canel saddles, rhe screw of rhe Archnncdian water
elevator and for vine supporrs.s Lcaves of the willow tree were rised for makins
fLrnerar) gulùÀ:, examples of l:ghreenrh and Twcnry-firsr D]r:asry da'c, som;
from the tomb of Tutanlhamùn,5 are in the Cairo Museum, and othen were also
fomd in the tomb of Queen Merycr.mùn.oIn a papyrus datirg from 243 r.c. there
is l request for willow for making tart poles.?

W o o D  W o R K T N G S
The art of wood carwing and the crafts of dre erpenter andjoher carurot her-e

bcen loown in Egypt before the late predpastic period, since ir was nor unril rhen
that metal (copper) tools were available, and the few specimens ofworked wood of
earlier date that have been found nust have been 6shioned in the verv roush manner
that a.lone vns posible withour mcui rools.

Becaus of úe early and coÍsranr importarion of timber into Egypt it has bear
stated that wood worLing cannot hive originated in rhe contrtry, bur mu$ have been
introduced from abroad. Thìs, however, does not necesarilv fo1low. sirce there have
always been, ar rhere *e rod:y, plenty ofcomparrtively small indigenous Lrces, such
as acacia, sidder (r4úÉ), sycamore frg, tamarisk and willow that could have been used
for making bors, boxes, cofiìas, fumiture md other objects, and uies there had
bcn some p:evious knowledge ofwood working, it is dificuft to undertald why
there should h"ave been any demand for wood fron abroad. The nced was not for
timber of any kind, bur for timber of better qualiry and larger size than that obtrin-
able locally.

The tools employed in ancient xgypt by the arpenter andjoiner are well known
from ilùstrations on tomb wells end or cofins of rhe Middle Kinsdon,' and also
from actual specinens, either full rizc.or miniarurc. ùar have been found n tombs.lo
They were rdzes, axes, chisels, reamers and saws, all, excepr some ofthe chisels, hav-

I H. E. Wùilock, M.M.4. Brll., Esrpriat tuped. t92t-1922, pp.2ó,27.
: Sce also L. Keimer,8.LF,/1.O.,I (ryr), pp. t77 22.1.
'Kiniuy commbioted by Prcf*or F. W. Otjver, F.R.S.
I t. Kmer,8.I.F.,4.O.. ffi (rejt, pp. joo 206.
5 P. E. Newberry, iD H- Carrú, Tlrankh-Aúeb, tt, pp. t9r-, (Appùdix E).
d H. E. Wirùock, Mery.r-lrAr, p. Jr.
I C. C. Eógù, Z.tun Pdtyn, m, No. J93Jl,
3 Ct-.A. Lues, 'Wood Workins in Alciùt rgypC, E lte Fotesby Jórnd\, n,No.2 (t%ù,

' G. Jégaier, Fti!6 d'ObjeL', pp. 269 7s.
r0 E-g. w. c. Haycs, ,sre?re" r !p. 237,9; H. E. 

'�Winlock, 
Madek of Daiu Life, pp.33-15.
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ing wooden handles; also bow-drills, polishing blocks of sandstone and wooden
mallets. At frst ard for a very long period, the blades were copper, which later gave
olace ro bronzc ard ac a verv late d-rte to iron- 

The saw may be mentioned specially, as it is ofparticular interest. Saws are oftwo
kinds, the push-saw ard the pull-saw, thc forrner, which is thewestern type, having
the cuning edge ofthe tceth sct away from the handle, thc saw bcing pushed fomrd
in usc, whilc the larer hx the cuning edge of thc tecth set towards the hurdle, the
sew bcing pullcd. A.s is shown by Miss M- rane, it was thc pull-saw dret was em-
ployed iD aDcient lgypt.l From nunerous illìrstrations on tomb walls and frorn four
tonFmodels of carpenters' shops, tlree ir the Cairo Museum ! and one in Copen-
h€en,3 ir is seen th.t the wood to be sawn was tìed in the verúcal position to .n up-
right post and cut from the top downwards, which is the most convenient posirion
for tÌre pull-saw in contrast to the horizontal position of the wood when a puh+aw
is used. Also, the dp ofthe saw is shorm pointing upwards, as would be the case widr
a pull-saw, ard bofh hards are being used, which again is necesrry with a pull-saw.
Petrie stated a sone years ago that the saw dates certaialy from as ear\ as the Fìnt
Dynasty, as from this pedod there is a wooden cofin showing rouglì saw narks,6
andjust bcfore the war xoery fomd scwen copper saws in a Fiisr Dlnasty tomb at
SÀqqara, wlrich alc thc oldest and largest known up to the present.6 The blades of
thcsc vary in logth from z5.r to 4o centimetres (9.8 to rJ.7 inchet. In the Cairc
Museùn thcre is from thc cùd of thc Third Dyrasty a sccrìol ofa trunk of a small
tree found bv Rowe. on which arc ocicnr saw-cuts and which is labelled 'Section

ofa log which projected from the wall oÉthe shafc lcading up to the burial chamber
of the pyramid of Sneferu at Medun'.? A snall coppa srw was for:nd by Firth in a
Second D1'nasty tomb at Saqqare,3 and Reisner found one of OId Kingdom date at
Glze.s

The plane was unknown in ancient lgypt, the wood being smoothed wìth thc
adzc and by rubbing with pieces of úne-grained sandstone, as is shomr ir certain
represcntÀtions and h the Xieventh D1'nasry model carpenter's shop &om the tomb
ofMekctró.

\Vith respect to the lathe ?ctrie says 10 'Therc was no lathe cutting, even in Roman
times; and it is cìrrious that thc rings on wooden legs ofstools arc all hand-worked
in imitation oflathe tùrnirg'; aud ir m uonymous revicrv, almost certainly written
by Petrie, it is statedu thrt the eaù stool legs úc not nrrned, but hmd-worked, yet
thc pattern is obviously copied from turned work in tLc XIXth. d)n$ty. 3. snì:ll
box (University College) is clearly tumed, of thc XvIIkh. or XIXth. dynasty. ..'
Davics mentions dre head of a rvrlknrg*tick frou the Eighteenth Dyrasty, which

t M. Lúq Antieht Egfpt, rglJ, p!. jJ-js.
? lte nìod€l fion ùc tonb ofMckctri, and Nos. J. 19129 and J. 4Jj19.
3 ctJ. H. sreasted(Jr.), sdruakt Sidt"es, pp. 5et2.
|W. M. F. Petric, Toolr ,d W..pans. p. 4t.
5 w. M. F. ?ctric, G. A. Waiúwishr ard A. H- caldine\ Ta*l4r, r, did Maryhn, !, p.26,

6W. B. Emcry,,1",. ssr/., xx$ G9l9), pp- az7 3?.
? No. J. j7zro. 3 Caìro Museun: ùor Dùnbered.

r0 W. M. F. Petric, S,.idl IÉ nt A't.ieú Egytt, p.151.
'No. J. ó7J9ó.
n An.i.et Egfpt, r92ó,p. 55.
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he calls a 'piece oftumery',land refers to a stool leg of the same date which he states
was 'turned jn a lathe', becruse dìere is a pivor hole ac the foot.' Legs omamented
with rings lile modem tumery occur on a stool from the tomb of Tutanl.hanun,
but whether they are tumed or frled hrs not been determined. Wainwright srates 3
that'In every direction in cúeco-RomrÌì Egypt one is mec by cluantities of tumed
woodwork of every variety, forning the strorgesc conrast with Ph"araonic lgypr.
This sudden flowerhg of the craft, and the varicty ofthe sizes urd forms produced,
seems to indicate rhc revelline in a newfound rnethod ofdecoration. . . . This would
imply that the tuming lathc was a cIaeco-Romar introduction iÍo Ìgypr.' He
discusses the stool lcg cited by Davìes and says rhat'A close inspection ofthe piece
Ìeaves no doubt that during the proces of manufacture it has been set ir such a
oamer as to turri, and that'for ease of manipulrtion and to arsure a more perfect
roundnes to rhe cornplcted article. rhe wood seems to hrvc becn supporrcd berwccn
poìnts'. O9 the other hand, 'The shormes of the scracches and the facr that drey rnn
at mgles to each orher suggest that ù was the 6le or sandstone that was rnoved rathcr
than that the wood was spun againsc the cutter, as in a true lathe', and 'it seems probable
that the work was not so much tumed, ir our sense of the wotd, as filed into shape.''Thus. ttúr leg secms to h:ve been m:de on a Lird of proto-L,he. ard it odyì+.
mained for soue genius to apply morive force to the piece ofwood itrclfto produce a
genuine tr:ming lathe.' The archaeologicrl evidencc would suggest that this was a
Hellenistic iìnovetion, and thc earliest rcpresentàrior of a larhe, ìn the tomb of
Petosiris,'is of the fourrh ccntury r.c. However, the principle of tuning had long
been hown in the bow drill, and the posibility ofan earlier origin for the lathe can-
not entirely be discounted.

Illustrations of wood working that may be mentioned' occur in a Fifth Dpesty
tomb at Saqq{a;o in a Slxth D}Ììasty tonb at Deir el Gebrawi;? in rwo Twdfth
D'-rusty tombs at Beni Hrsin;3 in foù nighteenth Dynasty tombs o and in two
Nineteellth Dynasty tombs ro in rhe Theban ncclopolis, as well as in several tomb-
rnodeÌs of carpenters' shops, where the nen arc shown using miniature tools.rr The
proceses shom hclude sawiag wood tied to an uprighr post, rough dresing with
the adze, polishing with wdstone blocks, the cutting of uortises with a chisel and

t N. de c. Davics, F,. 'lll,.bdr To,rr, !p. r 6 (No. 8), Pl. xw.
, N- de G. Davi$, Ere îireúd' To,úr, pp. j-ó (No. ,, Pl. xw.
3 G. A. Wainmishr,,4rr. ,5d., )w (r92r), p!. 1rr-r9.
I G. Lefcb\te, Le Tonbeau de P.rdriit E, Pl. x.
I Ci P. Montet, S.àrr de Ia ,ie?",1c, !!. 2q3-3 r r ; L. Klcbs, Ral'ef, ,4.R., !p. 87-89; M.R-, pp.

r13  16 ;  N,R- ,  p ! .  r34  t
'G. Steindor4 7,, Pls. cu
? N. dc G. Davi€s, Det ci G.tr,r,i, t, Pls. xrv M; n, Pl. x
3 P. n. Newbcn_y. Bai Hr'ra,, L Pls. x, xa; r, Pl. xù,
' N. de G- Davics, R?É/,..,rr-re_. Pls. ú, Lú; Two s.u\!tÒR, Pls. xr wi NeJeFhotep,1,pls. !,

uw; P!l,ehré, Ph. JlM, 'tw.
ro N. de G. Davies, Two Ran*side Taùbs, Pls- \
nJ. H. 3resred (Jr.), Sddtt Statses, pp. Jcj2; H- E. Winlock, Models oJ D'i|r Life, pp.

33 3J, Pt. :|i:)l:m, ,lJc: J. E. Quibcl, Sz,?tdd, 19o|t9Ò7, pp. ro, ?j, Pl. xw (4), !p. rr, 7J,
Pr. xvtr (r, ti C. M.Iirrh aìdB. Cffi, Tati pftdtlid Cdùefttd, r, p. j3;n, Pl. xm;J. E. Qúibetl
and A. G. K. Hrytc., Sat{ara, Teti Pytunid, Notth Silc, pp, acar, Pl. xw (r).
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As early the First Dynasty the Xgyptians wcre ible to carve woodcn statues of
near lìfe+ize,' and during the Old Kingdon wood working reached a high degree of
skill, rs is proved, for example, by thc carved wooden p:nels with reÌief decoration
from the tomb of H€sirè'� :ld thc sú-ply wooden coftr from Saqqara,r both of
Third Dynasty date; the Fourth Dlalisry fumiturc from tle tonb of Queen Hetc-
phere' àt Giza;a the Fifth Dlnasty carwed woodcn doors from Saqqara ó ard the
celcbrated wooden statue hown as the Sheikh cl Bcletl.6

From the Middle KhgdoDr, examples ofwoodwork that may be mentioned are
thc inurense cedar coúrs and the cedt canopic box of Amenemhct;o the ebonv
:nd , 'or1 cr 'ker.  f ro,n L,hun. ' . rnd rhc uooden (Iarue of Xing Hor '3

Fron the lightcenth Dlnaity thcrc arc thc f,:rniture (ctrairs, stools, and beds),
cofrrs, boxes, gannrg boards and other s'ooden objects from the tombs of Kha,"
Yuva md Tuvu,lo and TutanLhanun,tl rs rvell as the bent wood chariots from the
two latter toobs and that in thc Florencc Museum

It ìs often asumed that chairs are peculiarly Wcsten, but this is not so, thcir
origin bchg lestern and posibly Egyptian,and froo the Fourth Dynasty there is the
chair (rcstored) fron thc tomb ofQueen Hetepheres and the sevetal chrirs ofexceÌlent
design and workmanship from the Eighteenr,\ Dyrasty tomb of Tuankhanun D

Thc Third Dynasry plywood cofiìn, or rrther what remains ofit, rvas discovered
i:r an alabaster sarcophagus in a passrge ù the step pyramid at Saqqrra. The sidcs,
elds and boaorn ofthe collin (thelid is nissing) consisted ofslx-ply wood, each laycr
beins rbou- four rn l i ,uetre'  (o.ró i lch) Lhick. f rom four to thir tv centrrncrrc '
(  . ) t ,o |  , .s,  ,nchs) u ide ard of vanou. lcngth' .  \onc of rhe uiece. of wood s es
either broad enough for the hcight ofthc sides, nor long enor:gh for the lcngth ofthe
cofiìn, and in order to obtain tlìc Decessary height, width rnd length, separate pieces
ofwood wcre joined togethcr by means of Aat wooden dowels, which were held in
place with small wooden pcgs. The &ft'ercnr laycrs making the thickrcs were also
peggcd togcther, the vàrioùs layen being arrmged with the grain of the wood
alternately in different dircctions, exacdy as is done todry in order to give strength
ald to prevelt warpnrg. At the bottom concrs of dre cotrn the edges of úc 6ve
outemost layers were beveilcd, tlut is to say the joints wcrc rrritr€d, btrt the inne(-
nosr layer had squrc (b,:a)joints. The bonom corners werc strengthencd iÌside by

1Ww. B. Emúy, Gr.4t TohrJ, ú, p. 13.
xJ. E. Quibell, sa4{"/, ,9tHqr2, Pls. xxq xxxtr
3 C- M. Iirth, J. E. Qúibell à Dd l--P Laicr, Srer Pya,tid, t, p 42\J -P .L^ùeî, Pví|ktitu a desis'

! pp. 60 ór1,4/r. Sdr,., xxxm (1933), PP. ró3-J; A. Lucas,,4d S./,, xxff G936), pP r 4i
ùrync FóÌ\ttr Jouítdl, am, No. 2 G93 4), p- 2 r I.

ì c. A. Reisn*, aoro, Br//-, xw (1927), Supplcnot; uu G928), p!. 76 38; xxw (1929),
p!.s3 90; xxx(r9r2), pp. J Àq Hisrarr oJ the Cizd N{n4ln, r, PP 23 3J The lresot wood
is €rtirely rcw, but ónly replac* old wood thrt had lerished.

t Nn J. 47749
1 A. c. Macc, Andút Eltpt, r92r, PP.4 ó; H. E winlock, Tiutnc óJEl Lahtn. PP. 12-22.
3J, dc MÒrgan, D,/,.lD,r, rdt-li,1 t3ra, Pls. xxxú xxxv,
! E. Sclúrprelli.In Trúra inhía ddl' Athit.îîo Chd.

rJ. E. Quiben, Ykd drr "/,,i,.
11H. Cúrú, Ttt-drkh-Aflen, r ú.
1,Cl A. 

.\venzel, 
Die Fottclt dú dltòlyt'îis.lzr Lk!(,kd Sìtzntóbd
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separare pieces of wood. The outermost iayer had a carved ribbed pattem which
orìgìna11y had been covered with sheet gold fasrcned iìr place with snall gold riv€rs.

Certain fearures of Egyptiaa woodwork, namdyjoints, veneer and inlay, will bc
briedy discussed below, and one shol:ld also mention the bent wood construction
ofchariots, in which dilferent woods were employed for spcciÉc parts. The use of
wood in architccnre has already been noted in connexion with building materials.r

Joitlts
Owing to the iclativc scarcìty of tinber suitable for sizeable straight planks, the

anciem Egyptim carpentcrs dcvclopcd a remarkable technique of 'patchwork'

conrr l tcr ion. jo lmg rogcùcr rnr l l  or i r reeuiJj  pieces of uood by mcan, of r ìat
tongú.' o' dà".r,,"1,*i"rny mmp,. %rjo;, rorm, of ushing rrrú pegg;g. ud
occasionalÌy in fine wo* by tongue and groove.' NaiIs were not used ir woodwork
untìl the Xighteenth Dlnasty, though they wcre employed to fasten netal to a wooden
core at leasr as early as the Old rnrgdom.

Lashùg and Peggi.lg. One ofthe simplest and errliest mcúoas ofsecuring thejoints
of woodwork was by lashing rhem with thongs of hidc or learher, narrow copper
bmds, orlinenstring. Leather thongs were used as earlyas thc FìrsrDlDasty.r Timbers
with holcs for lxhnrg, probably from wooden houses, were forud at Tarkhaa,a alrd
hshcd as well as peggedjoints occur in the wooden coflìns 6on dìc sane site Ohird
to Eleventh Dynastict, which have been described and illustntcd by Mackay.5
Brunton 6 says ofa coffrn of thc Scvcnth or Eìghth D).nasry that 'The . . . comers
were held together by ropes n:ming roùd pegs placed in receses i:r the thicknes
ofthe wood.' A few special exanplcs oflashhg (and in some instances also ofpcgging
and ofmjtredjoints) in the CÀno Museun includc the rcproductions ofthe woodcn
bed-fiarne aad the gold-covered wooden canopy from the FoLrth Dlnasry tomb of
Queen Hetepheres,? which have been lashcd by ReiÍler with leather thongs on evi-
dence obtained from the tomb; the huge woodcn sarcophagus and the wooden cofiìn
of -amenenhet (Iwelfth Dynasty), rvhich have Ditred joiús lashed with narrow
copper buds (o to 7 nn. wide :nd o.6 mm. thick) and also pcgged rvidr wooden
pegs, md an xightcenth Dlnasty wooden cofin from Deir el M.dtuh,3 which has
th. joints pcgged ànd 1lshed with lincn string. The mortise lacilg ud sccret mortise
lacing ued rojonr thc plar*s of coÉ'ms have been described by Lallcmand.o
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: Ct H. Laìenúd, 8.1F.4.O., xxù Ggrl), pp. 78-86; w- M. L Petìe ,nd E. Mackay,

Helio?alk, Ka, Aitnú n'td sr!r4la, pp. 23 30, Pls. xs, txlt E. Maú, Antì.t iry, xx \re46),
pp. 127-33; C. Aldrcd, in Ì'I'irory o.f Tedúolaqy, r, pp. 6a4 jo3.

3 W. B. Eme.y, Hù-,4/r,, pp. ó3-ó4.
a w. M. F- Pct.ic, G. A. WrinMight dd A. H. Gardtucr, Tdtkhdn, i, and Mútphìs, y, p.24.

Pl- a-
ó €. Mackay, in w. M- F. Per.ie and E. Mrckay, tldliopolú , KdJt Aúndr òtd Shtt4[o, pp. 2j-3o,

tr G- Bruron, Mord{.ddd, p. ror.
? G.A. Reiser, adr'r BÍ,11., sx(r 2), pp. s6 6ói Ei'tóry ..f th. Ciza Ncdopoln, ú, pp. 23-1s.
3 No.J. ó68ó9.
, H. Lrllcdúd, B.lF.,l.O., xxn Ge:r, !!. ?8-86.
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^ 
Mùtisc dd Tcúor Joit,/r. Thc\ejoDqs wcre uscd iì rtle Hrrephdes fúnirure (Éourù

;lt";.'"[ ;i i:['i;t,tn iT.;: :l: ìT#;1 ff IÍ,s*:1,[i:.']",T ili- 
T*y 

.i1", s,ànc$. bcDs ctuire conmon evc.1 irr rhe smph,r consrruoion.
I  h 'J b exempti l .d in úe Hereptrcres fumrrurc, {Forrrúr Dvnsrvr:xr a rarge bo\ rrorn rhc ron,b of I  Uranl lD nr in r  (Lrghtecnù oynsrv);  u the íooj l

l:", 1." -i "J, r,n,boufinc a {L grrteer rh Dy-^ ";t; j ;# ;;; il;::j
:::9n[i:l_?ynA']) 

pcric srarc\ 6 rhar dove+aring F known D i,ory Íron rÈe

D^dú, ̂. FlJr dowds.borh of ivory rnd of wood were uscd ,n the Firr D\ar"!n. z

il: J j i.:::i: i;.1;-#,il, Íi,?il:;: Íl:l[:*::i ;:Hr]:;?;l_
IÉDrun.  qpcLrJ y ù '  ù .e roù large sì r iDc\  r  Iar  wcre our , id"  rhe , r rcopl :err .  Dou e]swerc r , ,o  rcgulJr ty  u\cd in  rhe consrr r rcr .on ofcofur ,  "nd , ,u j " , "y ; , ,e ;

^ 
M;tcd Jú,,,: .rh* trJve .Jready becn Incnrioned ,, o..,,,ìne in rhc Thrd

ítTi'J"'llixljtf ts;ili:t;:'_ *iilJ'r::,:J::î jl,I;,5i ;,;jj.ilj
seven rypes ofjojnr dstineu;shed werc: {rl(-),h.1ti".";;"; (,; ;:;oì: :,,;iX".'*;:li:; ;Ji;",?##i;í,i$,,,,ì
;ì:':t:ll'i:;,::";$:'JJ::;:":,,:J:'Ji"*::1,Js:;il'l*î:.,,1T-l
conmol in latcr co6as.

,  
T l ,e jo,DA of f ! , ,d , , , re $ cre f rcqucrr l t  r r rengthencd v i t t r . rnqutar  p ieces ofuuod

wn]ìn mxy po{rbr)  hrw bcen groM,.o \hap.  r^r  rh.  p, .pos. .

.nù,ger ,nn)r iJr  
ro urc_îodcm rype $. ,c  uscd rn 5onre of  r t  c  bo\e\  f rom rhc tombo r  l r î J n  , " " u r . . ì s  h c l t  s  i r  r h c . c a r l p  b c d .

It additjon to tlrc publicatìons of rh; fuip,,crs rd ,he eúry coÉìn" Éorn ,.,r" ji::::ÍilJ"ì[:.J],'.h:13ffLl;;.j

ili ;:'J,::li il:::t'iT;^,."i.:î*t .-,i:tili.H :;..il,::ì:."1:l;il:
a^i î  ,n j : r 'k t , r rc  pt r ,ods ú rhc ca,ro Mn,cu,D. ,0 ccf l1 i , ,  Dd'v ,d,ur  obiects no;d b.' r rùed. ' � i  a ld r  group o l  cof l rns of rh"  Hcl lcn6r ic  pcr iod.r ,

r  C  A.  a  i ' r  c  I '  qdr  An l / . ,  xxv  Ia : / , .  SuDótc ,ns  ,  xx r  [9 / r i .  pp .  ro_ss :  xxvù  i ro_1 ,Òb x r  aó : \ r \ r ra rz ) .pp .  (o<o:  H i "o , r ,o , r rJ . .u i :d  ̂" . ,ó ro l , r  n .  pp  . l_ l ) ._  ( , .  \  Fds i .  Ar r r  r  Ar , l /  - ,  .o .  . .  Supot .n .  -  .  p .  ,o .
1 , .e .  1 .  p ì  s r r .No.  r_o / .4 l.ùn.l d Thcbc\ by A r.,";s. r.io t. ,10,,r,

' w . '  H r v ( . .  u  u . a . o  t .  t  s y p r a , i t  x 1 . . i . , o , , . , u i . . 1 . , o .c w. M F. pcrÍe, Roy,/ 7..ú,. ; " ..
'w ù. Enrry, Hù-;r,a. !D rrr; 

-'

' E. Mr.kat, in W. M. !, petric úd E. Mack.y, Hetia4Dli, KdJt Akrrdt ditl Shnafd, pp.
2t-3o, Ph. xs, xxv.

I G. A. Reisrù,,<ernl, ry-v, pp.2r:-1o.
ro P. Ltr.ú, Sdrd,raf,.r, r r.

. - î  A ld t ,d ,  ú  H i ,b r t . î  f , /hd lo ry .  I ,  pp .  ós4  7ur ." t . w n ^ r 9 1 . C t r t l , t t t t p H o , : . " 1 , / r r d . " . p D . r r t . , m ó J I 1 4 ù , , o p . n , t . . M . C r g H , o d c

4zu,cdo.  norJ . t rù , '  t , t ' 1 !ú  ó . . rhd t .  d " i , . . . - ;  \ , -
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Veneer dnd Inldy
The use ofveneer and inlay is a common fcature ofEglptian woodwork, articlcs

nade of inferior woods being covcred with panels or strips of ebony and ivory.
Inlay ofivory and dift'erent woods is presenr on a snull wooden box from che Fitst
Dlnasty tomb of'Hemaka' at SÀqqata,t and veneer ofwood alone on arother box frorn
the same tomb.l The carryhg chair of Queen Hetepheres (Fourth Dlausty) w.s
veneered withstrips ofebony;n which goldhieroglyphs wereialaid,s and the caske*
from fuhun,' alrd arother casket rlso of the Twelfth Dynasty,a were covered with
veneer ard inlay ir ebony and ivory. Veneer of'cedar', varying in thicknes from
r.J mm. ro 2.J rm., vas alrc used on the coflin ard canopic box of Senebtisi (Twelfth
Dynasry).5 A toild casker of Amenhotpe II is venecrcd with thin slips ofebony and
has applied ornamartation in ivory,o and boch vcnccr and ìnìay occur on furnitue
from the tombs of Yuya and Tuyu ? ard Tutulhamùn respe€tively. The thiclcr
venccr (3 to a mm.) is held in place by snall wooden pegs, while the rhimer pieces
and snail strips are glued in place. Many of the boxes from the latter tonb re
elaboratcly veneered and idaid, particuÌarly frne exarnples behg thc carved ivory
inlay on a box bearing representations of the kìng and qucen, and caskets veneered
vrith strips ofivory, framing marquetry panels composed ofthin slips ofebony and
ivory.3 Some details of panelling on rrticles of fumitule Com the tomb of Tutank-
harnr:n have been sivcn bv Aldred.'�

The inlaying of"wooden objects, especially cotrlx and boxes, with colourcd stones,
frience and opaque coloured glas is very comnon from the Xighteenth Dlnasry,
examples beùg the gilt wooden cofir of Yuya; the cofi'ur lid fron the so-called
'Tomb of Queen Tiy' and the middle cofn, the throne ard two chariots frorn the
tomb of Trtanlhamnn.

lJARR

Bark was much used in ancient Égypt, particulaiy during the Eighleenth D)úasty,
as a dccoration for wooden objects, such as the conpoùnd bows, walking+ticks, fan
handles, goads, a bow box and the a-xle ofa chariot from the tomb ofT{taDlhamun,
and sticla, bows and cheriots from other tombs. Hall says ú the wood used in the
consrruction ofchaiots was foreign . . - while the brk ofthe birch-tree sved as a
decoration. The birch bok, which mut have come (if we rule Italy and Macedonia
out) from Aúolia or North Persia, was apparently much admired, and was used to
decorate sticks and staves, as also was cherry bark, which certaìnly came from Penia

I W. B. Emery, lle,rd&4. p. 4r (botl dddibed as inlay).
. c. 4.. ReiMer, Hst ry ó/ r/,e Cizd NeÍopolis, ú, pp. !3-34.
' 1r. C. i!l'ú., Airi*t Eeypt, r92r, pp. 4-6i H. E. Wi'lod<, TrcdtuÈ o.f El LaW', PP. t>22.
a Caharon and H. C^ et, Fit. vedt'Èatlotdt otr, !P, JJ-J6; C, A1&ed, in Èiíorl o/

Tthnalog!, t, pp. ó94-5.
6 4.. C. Mace dd H. E. virlock, S.'eút6i, pp. 29, 33-34.
r C. tJdrcd, i,t Hì aìy sî TehrÒWf,I, pp. 636-.1, ó%.
?J. E. Quibel, Yd. dd î/rrs, Nos- Jrro9, 5rrto, jrrr3.
I C. Aldred. ln Hittorl of Terhnolos, r, p. 6q.
! C. Aldred, in H$ldrl o/ Tethnalagf. r, p. 6s2.

\t H. p.. Hall, edhbtidse Aúidt Hittary, r, p. 424.
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and the Cauesus region.' This identiGcation as birch buk and cherry bark respec-
tively was largely gueswork based on thc appearance ofthe brrks in qucstion, though
it may be correct, but so far as is known to me, only ore exPert examin.tion Ms beo
mde.1 Sch;ifer thinks that the 'birch' ba* employed in EgyPt was rhc inner bark or

bast and that it was probaLlv obtajncd from Armenia'
whrt is oosiblv Èirch ba:k ofncolithic date has been found in the Favum," and a

small roll oi bark ia the Cairo Muscum is described in the register rs 'Roll ofBirch
BÀrk'.a ?ctrie fourd at Athribis 'a curious chain nude oflong strips of bark, coiled
roLnd ard covered with a vegetable paste . . .'5 the date of which is ùnÌnown, but
prol'ablv l"re. A bot of rhc S"cond lnre-rc,tr"te penod bo'nd wi'h birch bark. i'
in rhc Moropol iu,r  M6eurn,6 rnd birch b,+ " as -ed for rhc brr,ding of the Eigh-
tccuth Dynasìy chariot in the Museum at FloreDce.l

S I É I c l ! M  
W w o o D T

SiJicified, pctrified or fbssil rvood is wood the original substrnce ofwhichhas been
rcmoved by natural agencìcs and replaced by silica in such a marurer thet the structurc
of the wood has been presered 3 Sjliciled wood occurs plentifully ir lgypt and is

widelr  dirr ibrrrd,!  being found near Cairo. in bor\  thc c. ' tern ud ucrrrn de'erLs'
in thr F:yu,rr  rnd in sirui  Al thorgh rcry hard. rhi  latr iJ w} cmploled oc, *ron-

allv for canine.nd a statuette of it fîom the late Ejghteoth or Nircteenth Dlusty 10

is nr d'e c"i.. Muse"- and Petrie nentions a unique scarab of silicined wood, of

NineleeDtlì or Twenty-frfú Dynasry date rr Grinden (h:mncr stones) :nd other

tools of this wood arc holv:r ftom the neolithic period I' urd r worked ftagnent
probabÌv from the Badarian period.ts'Theeeìeraandspeciesofrnuchofthissilici6cdwoodhavebeendetermincd,r{but

r U. F$olo, quored by G_ Botri, ,1.{i,1r,r, )ffiGe5t, pp. r92 8.
2 H. s.hà,te\ Atuonlsrtzs Holz ir 4ltàllptivhú Wdy.teien 6nz Pttts. Ak ' 1931' pp- 73e42)

ef. G. Clarke, Ahtitluiry, x\ (re44, pp. i8, 5e
'G. Caton-TlÌompson úd E. w. Grrdncr, DAd Fdl,ú, PP- 88, r22.
I N o . J . 4 8 r i t ,
' w. M. F. Pctiie, Mdú?rir, r, p, r5, Pl. Lr G3).
d w. C. Hayes, s..!rcl, r, p. 29.
I Cr. J. R. Hrrrir. k\noCrdrú,.ar sd/ir.. pD !78 ,
sC ' .  M.  M.  lb ra l ' : - ,  Bù t l .  Ias ' ,  dÉt -  xxv  { r9dr i ,  pD !54  87 :  t$v  / r r t r l '  PP l rT- :8 :

N- M. Sh,kri, B!ll. tr. d'É8., xxu (t944), PP. 7r-?5-
' Tlr€ litd.tdre is too extcnsive to quote, ci E. H Kcldani, Bibliogúlhv óJ ceolasf and R.tatad

s.ietus Cóiuni,ts Egylt (s-v. Petrifìcd lor€stt; C. D shùhaú. Biblìatryhv aJ Sùttiic aú

T(h"ndl Liktorre tulatins to ESPi G-v Forcst (Fo$il)).
10 G. Legrain, sldn,eJ .t S/ard!,er, r, !!, ti J6, Pls d. t-xt
11w. M. !. Peirie, S.drdóJ dd Ctlirdat. P- g: Brtîolt and D6i3n Scdrdbt' P. 23.
11G. Cdon-Thom!$n and E. W. Gajdier, Dcsztt Fdfu'r, PP. 32, 37
ú O. Arunton od C. Caton-ThomPs.n, Bathnai Citilúatión, P ro2.
ta F. U'Ect, Dú ,ersreítene Wald ú.i (aird, r 35 3 ; Krau$ od Schenk, qúoted bv Barron ( î,Pd8-

ot'1CeÒl. qf the Dnni.t benueen Conó atd suez, P t8), F-w- Olitct' Ttdn Noíalk dd Natwith

Nnt ! ' , rnn  (o . . r t .  rd ( lo3Gl l ) .  P  r? , :A  C Scward  Led e t  a f  DLot lkdaas  Èo 'a  th? ,Nab ian

sdhr ! {dR oJ  [ :c tp t ,  ceo log i ( r l  Survc)  o f  FgvPr '  ro ]5 :M M lb ré lú r l .  B ' l l  r ' r ' dE! .w

1'9a1, pp.-'5fàz; )Gw 1r9jt), pp.3r7 2s; N- M Shùkri, B,il. Irr' d'4, xxn (re44), !p
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it ìs unnec€ssary to quotc them here, since none of rhe kindr ofwood is Lnown ftom
historiel times.

Cnr.ncoar
Charcoal, v*úch rnay be dealt with conveniently ia corulexion wirh v/oo4 was

utiJ comparatively rerendy, wkn ir $aj largely dirplaced by prrafo oil (kcro.oe),
the prircipal fuel ofEgypr ùd ir is sdil muÀ ;srd.'

At one time charcoal-buÌairg l'as exrensively crnied out in the eastem desen and
in Sira;. ìr botÌ ofwhich locJid€s n srilllbgers on. tbough to a vcry limited exr.cnr,
r.rÌd ir i\ !hi' ildusrry thrt h* beor targely risponsible fo; '-he desrrucdon ofrees itr
those &snicts.

Charcoal has often been foturd in connexion with anciert Egpr, for example in
BadÍiaÍ giaves ;r in Fi$t Dynarty tombs ar Saqqara;r in two oftiiìtore roo-s àfthe
pynmid remple of Menkauè (Fou-rrh Dyîary)s and rn c,rly dynrst:c tombs at
N.ga el Deir.a aod ir is mentloned a. being ùsnrbuted ro rhe rosons uho cuc the
.otri_dors orone otùe roy.rl to,nbs in the Vallcy of the Tomb, of the King,.6

The-making ofchucoal was a natural outcome ofthe buming ofwood, ard the
fint ddiberate making must have ben very eaiy ;n rgyptian [istory, r]rough the
date is unlcnown. The value ofcharcoal in the prog-s of;itz"tion ;usr h.vi Ueen
eaormous, for without charcoal any edvance ln metallurgy beyond the most primì-
tive methods would have been di6cult, ifnot imposible.

r G. Broro4 Mofdgddd, pp. 8,9.
1J. E. Quibel, Sd4{a'a, r ar z- 19 | 4, p. 15., W . B. F,úqy, HÒtsAha, p. 7o.s G. A. Reisner, ]l4/.€rtrrr !. 238.
a G. A. Reiser, Nasa{éD&, ú, !. rj?.
6 On an orracon (No. J. 338J7) ofTw€ùÌieîh Dynsty dare in rhe C.no Mush.
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Chapter XIX

H ISTORICAL SUMMARY-

lÌo,n rvhat r knorvl rLout e pcopìc, to tncc tlicir gradual grorvth lrom a prnni

tivc statr, ù oDc of advanccd civilizatìor is a task for thchistodan, ddI hxvc Do nitctl-

tior oftresptssnrg m this rruttcr, but I hopc ro bc pardorcd if I crdcri'orr to picce

togctlcr. vc.v brìcfl,v rnd tu a vcry clcncrtr,v rùaDncr, thc Drosr irùPortaDt of ùc

f"it' ."cu.1c.i ..1 tu siu" sort lìtdc ìncljcrtion ofthcir l,omrg upon thc condit lof

the anciert lg,vptirns errd úton tÌ1cir irrer.oùrsc Nitlì odrcr ùriotrs.

AncicDt Egyptian history, Ìikc thrt of mly othcr coútrrrì.s, na,r bc div cd

rouglì1 irto r Strnc Agc. à ColPer Agc,i r lro|zc Agc, end rn lrou Agc. cach iD

noi g."du"ll gìvng pircc .o tic iìc\t. TLc drtingtrhnrg fcanrrc of thcsc scvcrrl

pcricrls Nas rot tlic mere cmplov'rtùrt ofstoùc, coPPcr, bronzc, or iror. rs dt c.sc

nrìgbt bc. slncc crch oftlicsc vas crnplorcd nr alì thc rLccccdug pcrlods rttd tas cvcn

knowr rr r curiosrry rn.1 occrsionrlh'uscJ n tie Prcccclng pciod, but consstcd u

d,c usc ofrhc spcclal urtcrial, aftu nhìcli it is ramc,l, for I'capons rnd tooÌs

Up to tlic prcscnt tinc lossil rcurnx ofprìmitivc rùxn h.vc not b..D dìscorcrcd ni

rgypt. N;rhcr renunr ofthc *rlicr strgcs c,fhìs clcvclopnrcrt rìrcn hc ras mctclv

tìrc q"'"', 1,r," ('"1,. probrL'lr. <hts back o drc cnd of tbc lrlioc.trc Pciod .rt thc

L',,sjì,uì',c nf tl'.] t'ì"ì,to.cnc pgio.1, possil,l,r r million ycars ot so ago), uor remrnx

of the hicr aud firrishc,l stagr, of his ph,vsicrl cvoltrrioo aîtcr hc lud bccorrc lturo

srprrl (rrlio n utch uore reccnt end posibly loc more rlnn fift,v thousand vclrr or

so otd).
1l;6rst nrhrbit.ùts ofÈgvi't of.''hou thcre i" lL,v knorvlcdec wctc tlic olè

Stcrrc Agc or palcolithic pLtplc. Whcrcc thcv cure rnd thc reasln lor tìrcir conring

"r" .- "."", l,ut tlut tìre,v must havc origuutcrl outsidc Egytt is nanilcsr rnlcss

Eerrìr is'the r:racl]c ofthr: human rrce'. rlich is not rÌggt'stctl lJ,v.ryoDc. on.c in the

"1r".., tr*r"*', "S*,amt ern.c .n.l rvatcr arrd r plcasrnt tlinrtc rvould bc ufL

cicnt Lcrsorsfor thciL nrì!ìruiq. Thcsc.ulicst Eg,vptìrns datc brcLÈomabout rz'ooo

. . . ' -  J q  J  r  ' .  r L l .  , l - '  r r l o . o  o  y

,  I ' ,  '  r ' ' i  , l . r i ' g  ' " 1  ' t  l i  l ' . M , ' l '  , - d  I r , - t ' c L ,  l  I

drc Nilc and nngcd ovcr the s.nLoondt"g hills aud phus rvas a tine oi coprxrs

nni0r11n lgr,pt. Tl,c Jry rvarlis ofthc ricsrt rvcrc ruuring strcans ard tìre.lodnpcs

".- 'l*,";,li .1i"e.'ìn"d irith forcst and qnshld ovcr t'hich rvmdcrc'1 tLoops of

ù,i1.1 inir,,,ls.'Lcacì,i,re lar bcyord ìts prctnt bourds. drc aucestrl Nilc llorcrl

m9ìd1,l orcr a fcH)l,i bd. rugmcntcd on ìts jouncy nortlrrv:rrJ bv a hos of

Lllúli'reD.t\ l,ttnùlt gitcù ùrrc t.Ì b'cn 'cf|r'd
x TÒ s!.nlr rhc Lqlfriur q,!,tcr rn,1 ln.nzc Agcs tog.r|ù  d Ù .iil rlnù borh thc CotìPÚ

Aq., .r Lr.nr rhc horz. ^gc, rs n somciirn.r donc. n nro* ùìnl'rdnrg

1 i?
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trìbutaries dlaiDirg a\e suÍorurding country. TL€ Nile of the present day is but "e

dwindled sh:rdow of the original rivd".' I
Neither the habitations nor the gmves ofthesc pcoplc, ifthcy had either, have been

discovered, onJy large numbers of ch&actcristic stone weapons and implements
(mostly flint and chert) that have been fould nr vaious par* ofthe country. With
thcse their owners couid hunt and úght, and paleolithic man mnst have been essen-
tially a hunter, deparding largely for food on the aninals he killcd, supplernerted by
certain fruits, seeds (cereal grain) and roots he for:nd grownrg wild: hc was, therefore,
awmderer and a food gatherer and not a food producer, which means that he was not
yet civilizcd. Sincc potkry containers or annaal sknx for water had not yct bcen
invented, paleolithic man codd not go very far from his water supply and the rargc
ofhis watderings was, thcrefore, rcstticted.

Thc cxact mamer ir which civilization dcvcloped ia Egypt may never be knonn,
but it sccms probable that thc úrst stcp towarils it was taken when a community of
the hrurting paleolithic nomads (posibly at 6rct only woneD a young chitdren),
driven rlmost certainly by . gradùal dnìnlìrtioD ofrainfall md a gradual conversion
of the hills ald plateaus into desert, with a resr:lting scarcity ofgane, settled down
tenporrrily ner the Nile, or on the borders of the Fayum lakc, and thcre discovered
that a constant supply of the grain they were accustorned to garher in a luphazard
manner, and which sonetines Oiled, might be asured by sowing, for alnost cercaidy
it was agriculture that 6rst mchored marr to one loeliry by making a permanent hunr-
ing life both unnecesary and imposiblc, thus paving the way for the ans and crafts
that are esential to material civilization. À[ dret would have been necesary to have
started the ball of civilization rolling would have been for soueone, either accidentally
or intentionally, to have thro\\,n ripe grain (bùley or wheat) , on to a patch ofmud
left barc after the flood water ofthe river had sr:bsided, and wher tlìc grain sprouted
(which in xgypt wouJd have bear very soon after the sowing) to havc realized that
it was the direct result ofthe sowing aad that never again need drere be any shortage
offood, since m:n hgd the power to grow it, and grain wrs r food that could bc stored
easily in a dry clìmate lile that ofXgypt without deteriorating.

.But since seeds were fillhg regularly on the grould and germinating wherever
there were plants, ard so prodricing ar object leson in the elements ofagriculture. the
ati6cirl sowhg ofseed my suely Lave orighated iadependently in more rhan one
place and, ifso, the ìnitial Bgyptiú sowirg my nor have been the 6rst in the hhtory
ofthc world, as suggested by Professor T. Cherry,s but mercly an hdependent repeti-
tion of.rhrt hrd been done elsewhere under different condnions. Even inported
knowledge ofgrrir growing, though nnprobable, does not seem aÈsolutely excluded,
since the paleolithic hunters may have been in touch with kindted in the north, or
they themselves may have raaged as far northward as Palestine and Syria, thc north-
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lK. S. Súdford ùd W. J. Atkall, Pdleolithic Mdr dnd the Nile Valley in Núía Md Uppú
EStp t ,p . * .

! Sorh bad€y md whear have been foud in Egrpt from rlìe nólithi. púiod, nillcr not being
knoM útil the pr.d]€tic pqiod.

3 T. Chny, "The Discovery of Agricdrúrc', in Prca.dirfs óf th. Authaliú Asatíatiab.fot îhe
Adrdneneú aJ stienE, r92r.
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east beiDe thc direction wherc other carly cìvìlizations arose' Thc probebilitv' how-

evcr.  is :n f"vo. r  of ,gr icuJnrrc having been pra,tr 'ed 1lJv in Fgupt ' in( rs pou' tea

out bv Profc*or Cherrv,  no-here el 'c in rhc "or d do ruch lavoumole condrtrons

ernt.  I I 'ns. rhc Ni lc f lood, which comrnence',bour rhc bcginnrrrg ofJul l  'ubrdes

in Norembcr,  and 'ccd.r  sown. eirhcr nrt : rJ l l  or ' rLi f r t i '  I l  gern rute :Go-Lhe

,ummer i '  orer '  and 'o t lc yoLrng plrr ts.  whch worr ld be kr l lcd bv t ì tc hc" ol  the
.", ' , "rc, .  , -  "bie ' "  l ; "e -é g*".  t"  rhe cse of Mcsopourrt ia ùc l lood uLo of

thc luohrurc< rrd Tier is anr ie" ud sub"rdc'  e"rrcr rhrn that oÉ rh'  N;ìe "nd rhe

.".a;;"' f.r ae.lc,iiu'c are. thercfore' 1cs favourable, sime the voung pluts that

surrrre,,p *ou d bc.corclcd by rhc hear ofrhe rumrner arrd 'vould die' '  
wLf '  *-*,  -  ' f ' .  o"r iod " hcn desicc,r  ion 'e '  in.  srrdford "rarc '  I  thar 'Corrplerc

r- i l re oIrur,rúl l  .  .  .ccm' !o havc \ larred i l  N,rbir  and ro luve 'pre'd Jowl '  nonì-

srd r lone rhe \ , le Thc testcrn pl" ins ud platcrrs prob'bl1 or the r  rrrLcc run

"l i ' ' "  1, . ."M'ddh Pr leolrrhic r imci lhecordrt iorofabsolrrrcdesenrnrvbcor
Iatc date Dear thc Nile Vallcy.In Ncolithic times thoe was a greatcrÎeedom ofmove

uenr wcq ofthc N'rc,  c 'pecir l ly m rhe north. tha is nor posrble and oops wcrc

r" i 'ed on eround 'o" 6"re' .  srndford al 'o uvsr of Uppcr EglPr- 'n Middle
p, 'eol i rh 'cì i -^ thar 'No sign'  of  de'er i l ike condrt ion" are to bc seen ddrharnorú

ot O- 'rt'.." i. "o irdicnition that thc rai a1l had failed in this part of thc Nile

vlù; ""a ,U, 'l,l* -r:ld still wandcr * will at anv rate be tween the Nile and the

Red (c",  rnd qe"tward beyond Kharsl  or i i ' . '
Thc incre*e ofpopulxion n lgypr r '1r 'mrrclv ard incv;ublv led ro ar.ettcnsion

of rne r . :"rrr l  i r r ieàtrcn sy'rcm and land n'rr  the rrrer not 'overcd bv rhc a'úual

À."i r'"a -",* "à"a*,eú to it by artificial charurels It is often asumed that agricul-

turc comoorced wirh mtiicial irrigation, but this I'ould not have bcen needed until

ih" ' . t t led popul-r ,on ;n " ' ,y o"" di .uic,  had orngrom the graú sLrPPlv ot t ie

n, ' , "" l ly--u"àxed l ,nd of th"r drrr ict .  od a "en long Period mJ) hNc r l rPsed

bcrueen rhc earl ic ' t  rgr iculure in Eglpt rrd rny'rrernPr roc\rendÙtr l  Lrarr l  tnc JrcÀ

Ír i. ,,,qeesr"d romerimes tharugricrrJture mav have ong'narrd fio- rhc P-ac c'

ofcirhcr Èt-rvù'e wi ld eruin. such a" barlc l .  in g 'a\e5 or of 'cnier;ng i t  orr  t5c sur

f*e of n"wlv-*de g'-cs. Though pl,u'ible ud atrrlcirve rhi' ic very imProbrblc

r irh rcspect to levpì. rU*. 'n rhi n"olrthic "rrlemenr * Mcrrmd"lùougì grart

*". pr*"a * 'r.e"ú"ay ,o seruc as food fot thc de'd per<n drcc is,no re'ord.ofrh'

goin showirg s 'gn'  ofhavjng ge!rhÀted and. cven rt  crceDhonarry some or t  nao

i.--* . .a L e-*,  ,h.  .#. .  of  rhe voung pla'r '  rerchhg rhe 'urfrce of the

e-oud would È"'" b..n "..y smll. Ar lrrcr pe-io<I' roo grain uas soretiires

pt*"a h e*"es. Urr i t  w: '  rrstr . : l ly r fnot Jray' .  in recepra'hs Jrh as baskctr  or

so^. uheîc i t  had no opportunit l  of  germinathg Al V'r imd' thc de'd $ere

L*i .a,  no, ; , '  ,p. . 'J . . .e '" ' i . ,  b"t .mo"g the bui ldmgs ofrhe senìctnent '  that ts to

sav on hiqh. drv sround, and n hen larer rhc Lurial  $àr aI a disrrnce rronr rh^ housei '

; ' r ,h. . ' i " , ,p! ' i 'h. , .  "cre ne"cr.  so far ar is J<rown. in rhe inundatcd plu but

"l"i"ys o" the edg. of thc dry dcsert, and in such cases anv gÌaìn scittered on the

*rface of the e.":'es w".ld havc stood a verv poor chance of surival lt seems
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occasional md was co ìned to small atticles of personal adomment, but later they
wdc cmployed in gre{et quantity, gold always chiefly for ornanent, and copper for
wcapons, tools and such household utensils as ewers, basins and dishes ; silver and lead
rlso bccamc krorvn, though they were not used m any greac extent r:ntil a very late

Although both copper and gold occ!ú naruîally in the metallic state, orher rhings
lxiug equal, gold is the more likcly to bc discovered and used 6rst, pardy on accout
of its occurrence nr úe form of glittcring md attractive yellow particles and partly
becar:se ofits great mrllcability, since it n rcadily shapcd ìnto simple ornamcnts. I[
Egypt, however, aÌthor:gh goÌd occurred plcnúfully in ccrain localitics and narivc
copper very nre\, copper ob.jects havc bceu found of earliet dete dru those ofgold,
but the evidence is as yet so scanty that this docs not nccesatìly mean that coppcr was
used first (though this may have ban so), s;na thc eadiest gold may not havc bccn
buried, or, rfit was, the graves may havc bceu robbed.

It has been suggested that the ealiest copper known was always mtivc mctal and
in ceitain countries (notably North America) this ws undoubtedly the case; but the
use ofnative copper has not always led to the nethotl ofproducnrg ir from ore and
ir Egypt there is no defrnir€ evidence ofnative copper and no nccd to postulate cither
its cxistcDce or use, since a copper ore (nalachite), fron which the oetaÌ night have
been obtaìned easily and from which it nay be provcd to have becn obtained at al
sù pdiod, was enployed in large amoùnt for peinting round the eyes and for
producing a bluc colour in glaze, ac a date not only as early as that of the use of the
metrl itsclfbut trobablv eatlier.

Malachirc oc;urs ir a nunber of dir{erent localities both in Shai and in the eastern
descrt, in the lattct ofwhich no date caa be 6xed for mining before about the Twelfth
Dynasty (about zooo r.c.), but therc is evidence ofexpeditioDs ro Sirni as ear\ as the
Third Dpasty (about zTjo B.c.) which may have been either for copper ore or for
turquoise (unfortumtely it n not knom which). and ofthe mining ofcopper ore in
the Old Kilgdom (about 27Jo B.c. to 2480 B.c.) ofwhich period copper slag, chips
of ore, broken crr:ciblcs and m ingot mould have been found and, since ra:lachite
(possibly fronr Sind) \,/is ernployed nr thc Badarian and predyrasic periods respec-
tively, it seems feasìble that mining (which at first would consist merely in the extrac-
tion ofore fiom surface deposits and only later ofexcavation) dates from rhese pcriods.
Sone dight confìrmation ofthe early date ofthc Sinai nining is rhe occurrence ofa
snàll proporrion of malgaaese ù coppcr objects of both the triddle predynastic
pcriod Dd also ofFnst or Second Dynasty datc,'which seems to indìcate t\at the orc
fron wlrich the metal in thcse cascs was derived had bccnobtaiaed from Sinai, where
there are abundant dcposits ofoxides of nanganese in close proximity to the copper
ore. The obj ect ofrniddlc predynastic date refened to is a largc cast axe-head ofcopper
weighing three a a half pounds, and if this were rnade fron Sinaì o!e, rheù the
copper indr:stry in fgypt was alrcady in afl advanced statc.

Sìnce metallic copper may bc produced from mahchite by thc vcry siuplc proccs

HISTORICA! SUMMARY

I Ct E.J. Brunrgarbi, Crt,ù6 o.f PEhi'tót|. Egtpr,n, pp- r-2J.
,Probibly múgresc woúld bcftùnd in other ùdent Egyptirn coppe! objecB if scdch wqc
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ofLcathg it under certah conditions in a wood or chatcoal fìre, it is higbly probable
that the 6rst production ofcopper was by accìdent fton this ore (the usual ore of
surface deposis), the constant use of which woLrld prescnt imumerable opportr:dties
for its accideltal heatilg in such a mcr that would prodLrce a small quantity of the

Coghlan states that, contrary to the usual idea, a camp 6rc, or'hole in the ground'
fire, would be r.nlilely to have ied to the úrst accidental prodtrctioD ofmehliic copper,
and he suggests that this may have occurred cither in a pottery kiln, oi iD connexion
witL the making ofglaze, which he seems to asociate with gÌezed pottery. But glazed
portery is very late in Egypt, faienc€ nor being glazedpottery, md portcry kilns were
not known in Egypt until some time after the discovery ofmctallic coppcr. clazed
stcatitc, glazed solid quartz, and glazed qurrtz frit (faienc{ were, Lowcvd, knom
fron a very early date, the glazing was probably carried out ìn a smll closed chanber,
or kih, and dre gLze was often a blue colour obtained fron malachitc, a coppcr orc,
md all the conditìoru would thus have existed for the accidental reduction of the
malachite to rncalJic copper. On the other hard, it is posible, as Reed has ruggcstcd
aud Cogl u now accepts, that srelting w:s nor discovered nr connexion with glaz-
ing, but as a result ofthc mclting ofnative copper.

ID the earliest graves in which copper has bcen found in Egypt, it was nr the form
ofsmall primitive articles, such as bcads, pins, rhgs and needlcs, and only in gravcs of
later periods were there weapons md tools, that is to say, copper did not apperr
suddenly in a conparativeÌy higHy developed foro as would be expected had n been
imported, but all the stages of evolution from smll md sinple objec* to larger and
more compÌex ones have been found in proper sequencc. This gradud in(:Iease in the
amou:rt ofcopper employed and the progresive nùplov.mcnr ia th.- size and naírre
of tLe objects made, tog€th€r with the very €arly use of nalachite, night se€m to
irdicate that copper smelting may have been ofBgypti*r origin, but Frankfort, while
dmitting thc facts, does not admir the inference, pointùg out úet 'lnstoiy is no
mattcr of logic and comparative archaeology plainly proves . . . that the use of
coppcr on a considerable scale was due to Asiatic initiative'.1 That copper working
was a Mesopotamian discovery has been maintained by several authoritics, but it
seems lilely that its origiDs are to be sought even farther afield, nr north Peria and
tu the regions nìDediately soudì of tLe Caucasus nmuntahs between the Caspim
Sea md the BÌack Sea, where copper orcs :re plentiful, and where there rre amierrr
nìnes and slag heaps. Aitchisor suggcsts,, probàb1y correcdy, thar copper sncftùg
was discovered in these regions during thc latter centuries of the fLfth milleuniun
8.c., lnd that the knowledge spread thencc to Antolìa md later to Mesopotamia atd
Eg]?r. A great deal, however, depeuds upot the corrcct dadng of copper objects
from dif-erent sources, about which there is stìll dispute, ùd in view ofrhis ir is not
shirking thc di6culty if the guestion of the origin of coppc working is left un-
atswercd for the prcsot.

Closcly folowhg dd consequent upon the use ofcoppcr tools in the latc prc-
dltrastic pcriod was thc wondcrful stonc vase indr:stry, which reacherl its zcnith dur-

\H. Fnnkfor, Antiquatu\ Jolrdl, vú (re28), !. 23o, ,. r_
'L. Aiktchnoù, ttulorr o/M.tdls,1, pp. 4É41.
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nrg the carly dynastic petiod, rnd norùcrc lias thcre beer found sLrch a rvcalth of

bmutifr:lìy nudc, Ìrondsouc store viscs às ni lg,vpt, drc stoncs curploycd ucludìlg'

rot onlv tirc cornparrtivcly soft alabrstcr (calcrtc). but hrrcl dioritc, gnmtc' quarrz'

rcck crvstel, grevrvackc ('rhisi) and volcanic rock. ritcrally drolsmds of dtcsc

vascs (nosly brokor) hrvc bcen foLrnd in carly <lvnasric tonrlJs àn.ì m thc stcP

tlran àt Saqqara, cspccirlly in tìrc lattcr. ln the thir<l and Foutù Dyùastics :ìnd

ib" dy"*t.' i;rnledixtcly lollorvhg cauc the phcnomcn rvorking of storc for

ì:uilJnrg p,vmmid tonbs and uorlury and othct tcmplcs, and dre oldcst and largcst

stonc buildirgs r thc ivorl<l bclorg to dris drtc Tlt hard stonc statucs, too. of tlu

perìod liave lorg bccn a n'rcc of rvondcr ud admiration on rccount of thcir cx-

one of thc gtcat landntks n thc hntory of civilizrtion *'as thc discovcr,v of

Lronzc, r,hich .lisplaced coppcr for nl y purposcs, the Coppu Agc gradrully givug

phcc to the Bronzc Age.'Ihis allor'. rvhich ìs r mirnre ofcoppcr and tnr. rvas first

mrdc n' wcstem asia anrl rvas used nr Mcsopotrmia rbotLt r,ooo ycars Lcforc tlie

knorvlcdgc ofrt q.rc:rd to lgypt. Although thcre ury ltavc bccn, aud probrbly ivcrc.

a fc* sporadic urportatbns ofbrorrzc nrto lgvpt. poslbly cvcn as early as thc Fourth

ùh1sr), ii Nas not i,ì gcncraì use until about thc ì'lvclftlì DyDasty (rbotrt zooo l c-)

fiou rvhrh poiod tools and odrcr oblccts of brorzc arc hrot'n, rud thc Middle

Krrg.loni, therefòrc, mry bc corsidcrcd as tìrc bcgrnile of the BroDze Agc in

Egypt. Ilronzc of dris dtte wrs. horever, mrdc by niiriig otcs of ÒPlcr .rtd rir,

liri lt wrs not nntiL drc rightccDth D,vnasty that thc alÌoy 'vas produccd by mixìlg

ud mclting togcrhcr thc t'r'o mctaìs
whcthcr bronze rvrs evcr nudc ìr Egypt, oL whcdrcr tu bronzc otjects found

rvcre feshturcd fm n rtcìJ rnponed nrto drc coùntry i11 thc forn ofingots. is ùD-

ccrtajìr, brt si[c. tirl Nrs kno{n in Egypt iti thc Eìeìrteerdr Dyrasty (a fcrv oìrjccts

ofthis rnctal ard also a sna1l quantrty ofertilicial tnr orrdc from this pcrb,l havug

ban d;sarrrcd) it sccms proL'aì:Ìe dnt rt lcast from drn datc onivards bronzc sas

rude locrlh lron irnportcd tin. At fìst tlic tiù requitc.l rvas obtancd from vcstcrn

Asir. posiblv fron ncar llyblos h Svrir, bot latcr thìs ourcc ofrlryly sccrs to havc

fLi1c,l, probablv bccausc ùc ore bccrmc exhaustctl, ard tn tlicn rcachc.ì thc casterr

Nlcdìtcrr.nean fron \\.cstcni lrrioP. (Bnttan,v. ComrvalÌ and Spa;r)-

Thc rìroùze Agc D lglft lasrcd rbo!t tlìrtccn hundrcd vcars and rvas nccec,lcd

L,v thc hon Agc. Iron rvorkirg. likc bronzc s'orknrg, hrd its orignì ;n wcJtcrl Asià

uLl it dìd not bcconc ar1 Eg,vprìàD ìrdustr) úùrilùorc thar 2.ooo vcxfs rftcr its dis

covcrv il Asìr. Tlic eatlicst iron oblccts fi,Lnd nr Egypt arc a fc'r srurll bcads ofprc-

.\nrtic drtc, thc metal of rvliich las bccr provcd L'v chcuicrl amÌvsjs to bc of

nletcor;c origui aDd. thcrcforc, not n'rdo t',v run. A)thongL dris rvas not tìrc only

rrtance ofdrc utiìizetion ofmctcoric inn br thc ancicnt Egvptiers, oll,v orc othcr is

krosrr. an.1 fro"r dre prcd,uusic pciod rnril drc cnd of drc lightccrdr Dynas,v

vcrv fcrv spcc;n.crrs of ìron ob;ccts luvc bccn drscovered nr thc country, of rvhìcìr

scvcral rrc probabl,v oflatcr datc than dnt asigucd to drcu b,i tlrcir6nders. lervng

or1,v nvo, nov iron rust, bot crtc iror oblccts tLrt havc bccn tcstc.l and îourc1 rot

to bc ofmetcoric origD. Fror thc toDrb ofTutanlhrmrr rt drc cnd ofdrc Eìgh-

tccrtir l),vnasty (rLout rtso r.c.) drcrc x an iror drggcr (r gift to thc knrg fiom

rvcstcni Asia) rrJ a fcw vcrv rra11 t,vprcallv Eeyprìar objccts. rirut ccnantly uadc
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in Egypt either Gom meteoric iron or Íìom a small picce ofimponed iron, probably
also a present Éom westem Asi After thir theÌe is a gradual increase in the number
ofiron objects known, but the frrst group ofiron tools yet found dates from about
7oo r.c., which may, therefore, be considered as the beginiing ofîhe Ircn Age in Egypt.

The earliest iron snelting of whìch evidence hs been found in Xgypt was at
Naucratis and Defenneh in the Delta, about the skth century 4.c., buc the source of
the ore dealt with is not known. Iron ores, howwer, were mined anciendv both in
the easten desert (posibly by the Ronans) ud also near Aswrn. It is posible that
ùon .$'as work€d in Nubia somewhat eulier than in Eypt, perhaps during the
seventh century 3.c.

The 6rst producdon of ùon was alnost certainly an accident, possibly due to the
use by mistake ofiron ore in place ofcoppcr ore, and there cannot be any doubt that
when frst obtained the metal llas tleaeA in the sàme manner as copoer and bronze
ir order to shrpe it. nameJy by hammering it cold, which naturJly ;as found (o be
useles. This is litely to have happened many times until by chaace tle metal was
hammered before it cooled, when partial succes would have been obtained, and
eventually it would have been rcalized that for complete connand over the new
metal it must be hamered while red-hot. Also, the only kind of hammer the
Egyptians knew rmtil late, apart from wooden nr,rllets, wes a stone hammer without
handle, wich which n would not have been posible to beÀr red-hot metal. The Iìrsr
iron, however, cannot have be€n much, ifani, improvement over copper and bronze
for weapons and tools, since it was less easy to work and it was not any harder than
hamnered copper rnd bronze md my cuning edge given to it by harnmering would
readily have become blunted. Somehow it was discovered eventually tLat if re-
pcaredJy heated in r chucoal lìre md well hammered berween rhe separere bearirgs
and cooled by plunging it into water, iron would acquire a hardaes superior to that
ofcopper and bronze and n was only at this stage that it becrme ofmuch practical
use. This cxperience was geined before iron was knolvn ro rhe rgyptians, ro whom
iron smelthg and iron working were probably taughr by blacksmiths from westem

One imponant materi:l employed in rncient lgypt was a vitreous glaze, which
was used in small amount during the Badarizn period to cover objects of stone
Gteatite), arrd a litde later, duriag the predl'nastic period, for coaring borh stearite
and guertz. ar which period. roo. objec* were made of powdered quanz (heared
posibìy wiLh a snall proportìon ofnarron or salt to malc rhe guartz coherc). od
thcse were then glazed. It is to this glazed quftz frir that the name of Egyptian
faicnce is given :nd the industry becane ar important one od reached a high stete
of devdopment at an early darc. Neidrer the glazing of stone nor the making ofsuch
an ertnordharily complex mateial Às faience is likely to hrve been invented in more
than one place, and it has generally been asuned thar borh originated ìn Xgypr, since
the Egyptian tuds have apperred to havc the prioriry of age, and nowhere was
faience nade on such a scale and in such pcrfection.l Recently, however, the problem
ofthe origin offaiarce has been carefirlÌy reconsìdered by Stone and Thomas,, who

lCl A. Lúc.s,JE.4., ]d (1936), pp. r4r-ó4.
'J. F. S. Stoúe and L. C. Thon s, Praeedins! oJ rhe Pthtttotic Sotiety, N (r$6). pp. 37-84.
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have examined the records of early 6nds in some detal. From the amilable evidence
they conclude that both glazed steatitc and faience made their tust almost contem-
porary rppcerance in norùern Mesopotan'ìa durirg ùe 6f!h millemrun n.'. úd
;hr ( f;o; d ' " cenrrc rb. Lnowiedge of tbc uureriJs u d tbeir prod uct'on u r carried
southward Ànd to EgypÈ, at úrst by trade rnd then posibly by the Naqada II invaders.
Thev have also outlined the subscquart spread of faience to the Indus valley and
Anatolia durinq the third millemium, and its eventr:al distÉbution over the Near last
and Euiope ìn ;Le frst half ofthe second mi]lenmum.

,q u.rv i-pon-r ourcome of glàze u^ gl"s. which i' rnercly gl.rze used as ,
'.p"."te ma,e'i,l i"sread ofa', coaring on othcr nuterirls. 'l hc e. olrrion from glaze
to gl"s, so fa' as can bejudged from the knonn evidence, took a very long timc, a
lùelv rer'on lor this being lhc conserv,t*m of the gluc worker. who. ìrke :rrisrns
ot.ú rees,nd p,nicular lv ofearlv t lme.,  *ould nrtuJly h, 'e beer aver 'e to rcw
-erhodi and .on+eceptve offresh idcr.. Alrhoug| glazc. while in the cru"ìblc rcady
lor use. or cvcn if ir fell upon rhe floor. was glus. thc worker would hÀvc bcrrr \o

occLrpied with elazjng. sd researcb so Íoreign to hi' ncture thar any cxPerimeors
respecrine ',e* po*io'lities for hi' mlerirl would not hrve occurred to hin and aay
develop-.nt wo"ld h""e been dclaled unnl ùcrc happened to be a ghze worker.
with rhe ,pecirl inquirins tum of lnind îhÀt tod:y. ud then some
co". d"*bie rime -i,st hrveelapred before thc experience necesary foc the mraipuJ"-
tion of the matedal on the new iines could be rcquired Althongh doubdes orìgìnat-
ing, rs sr:ggested, as a development ofglare, glas rnakhg woùld soon have branched
offÀs a separate indùstry.

The early history of glass and its country oforigin re somewhat obsure' thougì
it was rlmost ccruinty not ar lgyPtian ilvention, sina gÌass making on a large scalc
$d ,,ot pracu\ed uìrjl rhc New Kirgdom The settered ex.rmplcs ofgLs that have

beo reponcd &om e.rlier penods are rll small and relatively iÀrgnlìcan(. the
nriorjtv probablv accrdental-products intended as f"ience. a few perhaps imported.
-i *t." n;,a"i.a. r le .udde" .-erge'cc "f " flourishing gìa* rndsry rnd the
production of vesels and othet larger pieces at the begìmiIg of the lighteenth
bwraw is hardlv consistent with these earlier 6nds and was almost certainly the result
oioutsidc bluence. k is true ttrat the extemive use dffing the Nelv Kingdom ofghss
inlav for cofins, boxes, íunitìÍe and othei objects appears to be typicaly rgyptìan'
butihi' has litde b""rhg on ttre origia ofglas, since the technique ofinlaying vith

coloured stones had long bccn establìshed in rgpt, and the new naterial was simply

emoloved in imitation of the old
ietrie arrd othen have nuintaiúed thai Syrià wàs the home ofglas naking and

draL the outburst ofgle* workúg ú Ég)Pt iì rhc carll Eighrecnth Dym'sry wrs due
to Lhe inrroducrion of SyT ian worLmen afrer rbc LgtPti$ conqucsrs i' Asir'r But'
Jthoueh ela* mrkine mry hrve been: Syrirn irdusuy before about r5oo r.c. (as

it *,ui"lv "as much larer durirg the Arub pcriod wher Tyrr. Trrpoli. Darnascus
ud Aleppo were all noted fo' theb glas), no proof of this can be found aad no

el"ss-rr-k'oe cenr"' - S1:ia ofruch ar crrly drte are bo"vn. rhough this ma) bc

àu. fa.s"lv io rbe f,.t úat relatì'ely fe* stes have been cxc"',ted.

1 -W. 
M. F. Pcnie, Dsdpri, e stiologf, Andent Egfptìa,a, P r87 -
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Witb respecr to the tndu' vrtley civúrzation, ir hrs bcen sgted' that 'tro Ùue glas

h,s vet been found either ar Hanppa or Mohenjo-Drrc" thougb úere 's a maren''

rh" lur-"rd rese-bla".e of which to an op'guc gìa$ rs vcry crose end wtucn ro

tlc c-a'ua.l ere resemblcs an opaqrre glas but'thc gfunulal nature ot rts Pa\tc Provcs
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'.,il. 
ií.ig'-*,;a* r.'nd their wav uto Egvpr' though'

í,i,ììl'r,"1.ìr.i ',,n i.p*,' ".'i t * -"'*t* *.'l:ll"I f,*::'l:"ili.l:
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il'dí;;:iiffiil;'":;;i."- "*i'. ;'eriars; the metars eold and srrver 5

r E. Mackay, i' sn John Mar shltl, MohdjÈD o a the Ifl" ci'ilizatiof' pp s76' 573' taz

ttj. c. Be.k, Ardút Egypt t934, P t9
'H. R. H,I, / s?6orl t'rotk ot Ut, PP 2tt 14'
. ii. iìJ-i, r'r e-.-"toú a! Rò,id'dt tfnùuk. ior2-rr' PP 56 <3'
. si-" .'r'"-"*,' i;ú'.a f-o; Lqe end of rhe rwdfLh Dt'stv' sd Peth"Pr verr n u'h
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and their alloy electrum, as also the ores ofcoppcr md lead from which thcsc two

latter mcbls were produccd all occurred in the country; dre animal fets ud beeswrx

were native products ; thc pigrnents were almost cltircly naturally occurhg materiak,

or wcrc uade lron sLrch materials; thc prccious and semi-precious stoncs employed,

lvith two exceptìons (jadc, ofwhich only vcry few exmrplcs atc known, rnd lapìs

hzLrL) rvere of local origLì, lrs wcrc also thc omamental and moruuental stones

(exrcpt obsidian); thc tcxtilefabrics rlcrervoven in Egypt :nd baskcts, ropes and mats

wcrc nade from 6brcs that gre* il drc courtry; the skins nedc into leather were local

aú most ofthc dycs with which thc textile fabrics and the lcather were coÌoured were

probably Xgyptìan; and the foodstutrs (chiel1y cercals, grccn vcgetables, oil,' fn:it,

honcy, neat and 6sh) were all produced iu the country.
TÈe principel naterids importcdinto Egypt may now be considered, bLrt cspaially

thosc reccived up to the ear1y paft of the Eighteenth Dymsty, at about rvhìch period

began r nuch grcater intercourse between Egypr and other nations, largely as a result

oflhe Egvprim coDquests in Asit, the naturel c6cct of which was a coxiderable

i"crease i"i" n"port of comnodities from abroad, which includcd a uunber of

articlcs rcccivcd as triburc or taken as tLe spoils ofrvar'

The nnports rvere aLnost cutirelv eithcr fron u'estem Asia, or Èorn Nubia and

the Sodan, and to rvhat cxtent materials were ordinarily rcccìvcd frorn the countdcs

to_rhc wcst ofEgypt is not known, rhough dris was cenainlynot aninportant soutce

Thc pmciprl natcrìals receivcd frorn Asir before thc bcginning of the Eightecnth

Dymsty, taking thcm nr alphabctical order, wcrc hronzc, atd posibly also tnr for

m,"r 'c  l , ronzc,  f rom rhc Middlc Kurgdom onu,rd ' :  l "p i '  Lzu i .  conr i ruorrJt  f rom
prcdyr ia, r rc  r im". :  o i l .  prob,b l l  . \ rc f ly  o l ' 'c  o i l  f rorn rhe er-y dyn.r rc  per iod

onwards; rcsins and rvood cortirtously fiom drc prcdynastìc period.

Frou about drc middle of thc Eighteenth Dlnasty a runber of new materials

o.e-r r  ro be,nported rnro Lgypt  f ro-  A i , .  r  rc  prn. ipr f  o f  " l ' rc l '  uere.opper '

* t " " '  t  "p 'o ,borr  rh i '  J , re " - ,1 I 'obrb ly  bcc, '  produccd brg" ly  Gom locr l  o-e ' :

iror tu tle fon of a fcw snall objeca u'ith probrbly also a vcry small amomt of

ncta1, the amount gradually ilcreasing uriliron began to bc suelted in the coutry;

orp i rnen.  rd prot 'ab y r "  ' le" r  drFng r l 'c  L, t rp i r r .  , '  r l  o  vrnrr 'h  or  vrn j 'h  rc 'ms.

ù l  i r p o n  o f  " h i . 1 , , , - . . , ' t i n " e o  " " " t  " L ' " r r  L h c r " o , q ' i s r h  D y n r s r y .  w l r n  I t

- 
Thc rmtcrials reccivctl from, or throrgh, Nubia and thc Sudan were chicfly ebony'

go1d, ivory, obsidian (the total amoult of vhich was not great). ostrich feathen'

t g " p , . a . i , ' s .  f r u g r u n t  g u m - ' c  i , '  r , d  f r r g r m r  t o o d .  l t i ' v o e I v o f  r r o L c r h ' r . - r o
r " r  * , ,  L r " r r r .  r h c r c  q ^  r " r  a , r  n r : t c r i : l  u s c d , n  r n . i e r r  E g l p L  r u r t r ì  a b o u r  t h e

IightccDth Dynesry that can bc traced to India, thorgh Indir and Ccylon posesed'

aniole other commodities, prccious and semiprccious stones ard odoriferous rcsìns

,rd f ' " " ! : ' " " r  * " .d. .  ' ,  " r . . i , ì '  th" t  'c rc  in  gr .at  den' r "  'n  l -gvpt  - r rd rhrr ; rcof
yrr r l l  b i '  k  ar ,1c^r l r  r rur 'por ted.  l t  i .  po*rb l . .  hovercr .  t lur  'on 'e " f rhe f rugrut

woods mentìoncd in the rgyptian record. ^ La"ing been rcceived from ?unt may

havc been oflndian origin. Frotrl thc Eightccnth Dynasty onwards the varnish resils

I A sfr .nounr ofoil foi speciÈl purpÒses was inlortcd-
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ruy have come fiom, or through India, and posibly at a later datc hdìgo and, still
later- ccltairlv corton.

To bring to Xgypt mosr oÉ the foreign rmterials enumerated Xgyptian ships were
trading both ir the Mediterranem and the Red Sea, the forraer sailing along the coasts
ofPalesdnc Dd S].ria ro the port ofByblos, especially to carry the bulky tìmber from
rhe lcbanons that could not bc narported easily othcrwìse, and the latter down the
culf of Suez and the Red Sea ro tLc Somali and Arabian coasts; the Sudan rnd
Nubian produce was carried by way ofthe Nile, wlìich is a greir natural highwiy
pasing through the couatry from south to north.

At I very ce y date the whole country, and particularly the desert, was scoured
for useful nanrral materials, thus duliDg the O1d Kingdon, when the capitai was at
Memphis nr the Dclta, alabaster was quarricd near Helwan ; anethyst and other seni-
prccious stones wcc btought either from the eastem or western desert; a special
diorite was brought &om the westem dcsert in Nubi.; gold &om Nubia; grune
from Aswan; malachite a.rrd copper from the eastern d*ot and probably alsó from
Sinai; natron from thc Wadì Natrùn; porphyritìc rocks froD the eastern clescrt;
\chist' from between Qena and Quseir and turquoise frolrr Sinai.

Intercourse with othù comtries mealt not ody the import of foreign com-
mo&ties, but also the exporr of Xgnrian comodities to pay for them, since at the
tine udcr consideration, coined noney was unhow:r and bfter was the only means
of exchange, tLough values wcre reckoned in tcrnr of copper, and picces of gold
or silvcr nay have changed hands. Ixacdy what drese exports were is not kaown, but
amoùg the objccts the Xgyptians had to ofi'er wcre faience, elass, gold, jcwenery,
including prccious and senilrecious stones,linen, p"py.us ana ston '.s'ct'.

But more valtnble than the úatcrìa1 objecrs exchùged was the knowlcdge given
a:rd received, a subject already touched upon, b,:r any dcrailed discússion of whicL is
outside the scooc ofthe present book.
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C H E M I C . { L  A N A L Y S E S

MoDtrú EcYprhN GYPSùM I

Grpun (hydótcd.J.ìúm s'4hric)
%

7.5
3.7

oxides of iron ard .ìlnrnriúrt

ANoENT lcqr^N Lbc MorrÀt (Pror E^ralc PtrRIoD aND L^rÈR) :

Oxidcs ofiron dd rlùDiùium
:9 .o  30 .6  33 .4  2 r . ,1  21 .8  27 .4  3 .3

3 .o  r -ò  I .o  2 .9  t .7  2 .o  r .z
13 26.2 h.2 274 .5.5 21.1 16t

ó6.2 ,1r.4 33.4 41.4 49.o +27 13-9

ANCEM EcnúN LMÉ Monr r lRoM^N PEùoD) 3

J 4 J

71 .\ 22.3 51.9 29.r a7 .z

t .7  7 .5  r3 .3  .1 .o  r .5
ro . r  33 .9  14 .Ò 34.?  5 . t

l r . lCàrboD dìÒxide, conbincd w*er, ctc

l Froùr Hclwd. A$lysc\ by A Lúc$ CtÀ Lúc1s,,4,,. Sd' ' vr(r9oó)' P 5
"L srlno"i, sullr C'oùpoiúiolc di trlclnc úti.he Dr tc esizìnn'" Atti e tt'rtarc 'leltd Realc

Atórt. dì s.itnza . . . h PdnÒu4 xrrx Gs::), rp : s r 6 Thc  'drod oflrcsntrtion lìxs bcen 'lìxnscd

I Noi. r a.  ,Ajdyrcs by A. Iuàs No- r- cÍ- A- Lúas, Crno 5. Jo,at- r (1906 7) P- 32'

No. J, -Adxlysn bt L, P. (nùLicuù, quotcd by Il H Gori[gt,Eglti OÙrlLk! p tó9
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A N C T ! N ]  T C Y P T I A \  M A T E R I A L \  A N D  I N D U T ' f N I ' S

AN@M EcsrAN GrsuM MoRraR

Anhydrous cal.ium sdphate ...
cypsuú (hydiated .alcim subhate)

%
92-1

%

33.6

1 4

o': "': tY rr." "t.t

Oxidcs ofnon and alunìiniuùr
Lo$ on isDition (noishúe) ...

ydrt€d calciun sulptuÈ)

99.8 t9.9 roo.9 1@,9r 1ÒÒ.?r roo.o 9q.o

Nos. r 2. From thc 'bcrt 
lyramid (lvth Dyr). ,\nalyss bv z lskùdcr',4n"- S.d.' Ltr (r9J4)'

Nos. 3-1. Fron mNabas rt Gia (lvrh Dli.). Analyss by Miile., in H. J@ker' GÈd' 1, p 90'
No.6. From tlìc pyraúìd complex of Sahúè (vth Dyn)- ArDlvsis bv Rrthgen aùd Brittnc!, in

L. BordBrdt, ,sdi!jà, t, P. 80,
No. 7. From thc steps of thc New York obdisk (Romaù Poiód). ADabsis bv R H Richrrds'

qùoted by H. H. God[inge, Elyptiat Obelisk\, p. 168

ANcrENr EcYprN GFSùM PrAsnR
%

39.9

Magùcsiúm carbonate

%
3

%

5 . 3
o:

"j

GvP.

Cdci
gg.4 99.1 99-6 tar'ó

Z . l e

4
%

4.3
9.8

Nos- r-2. Froú thc sarcoPh.gús in L\e pyÉtuid of seklÉnkhet (IIIrd DvD ) An'lvses bv z

Iskúdù, in Z. Goneim, HddJ S.lfieull,.f, PP 3i-36,
Nos. 3 4. Fron tlE pytamid ofKhufu (lvth Dln ) Sir Ed 'lharyc' Dntioidry olArPlied Chu'i'trr,

! pp. 467-8; ̂ . LucÀs,,4,". Se/., vtr (1906), P a

ANcbNr EcnrÀN GYPSùM PúsrEr!

Ond6 of iron úd durnniúú
Los on ignition (organic úatte4

MoAue (los at roo"c.)

Súo .nd in\oluble silimtc
Oides ofiron md alúmitriun
S u l ! ì , ' r e . . .
Line

CrlcLLhtd Comlosirion
Cyp 'u  n  l , )d ,? r .d  ok  ' tm "u lphr ( )

%

t 5 3

%

4 s  5 r  l 5  3 . 7
r .3  o .7  o .6  o .J

34.5  l :1 .9  3 r -3  14  4
34.1  4o .7  33 .3  4 r . r

60 ,0  53 .ó  J7 .7  53 .3  53-J
28.o  13 .o  lo . :  3o .o  lo . j

l Limc o.z: Carbon dioxide o.2. : Lime 4.3: Carbon dioxidc 2 r'
3 inchdnrc lnrc lcft urcombincd. 'Not dcterúlncd.
6 Plafer saúp1es fron El Ammr' Analyscs by H. E Cox' in J- D. s Pcndleburv, ci'l oJ



ANdE\r Ecrpr N Mo!î^r 
WwrÌH 

ORcaNr: ADSESNE I

. i f  u , ,  ( h r C r . r . d . , .  u  l F  ' , . /
lrsÒlÍb]t, n,o*ly sili.a

Oxidcs of non .Ìd alurnìiuù

AN.rrNr EcanaN 
Wwnrr!w^sr2

c.p u , r  15)drr red. ,  rur .  r ' lp  ' r ,
Srnd
Cal.nùD cfbonrtc, cic.

N.. r. froD thc 'Crchc ofAI.-\cDtrkn' (xvllfth Dyn.).
No. 2. fróh thc tomb of Scti ll (No. r j, XIXdr Dyr.)

PLAslE( MoùDs ron SroNzÈ Frcúús3

Cal.iúìn calbon.te
Oxidcs oairón ùd rlùmnriu.r

. ;

91.7

T %

87.5 J8.4

Gtpsun (hydnr€d .rl.iúnì srlpùrrq
sili.l

I frorr d,c cnclòsurc ùall of the ryr.Dìid coD,plex of Sei.hen*ht (lllrd Dytr.). Andysn by
Z. hkindcr. nr Z. GÒncntr, li,,r^ S.U,oJUìd, f :ra. For r gcsso tlafer ofe$e ixuy sn lar conÈ
posìtìon.f W. ll. Pollrrd, ùJ. !. Qúlbcl, Yldd anl ?/di'r, p. 3ó.

x A$it.cs by ^ Lù.xs.
3 Anrl-v\.s bv A Lù.a5. Ci C. C. EdF., Gr..[ l:Idrldr, I. iii.

%
9 7 1

%

1.4



AxcBM Ecnt.{! FANd

Bodf Mareidl (Otditury Fai.neJ

I

%
99-6

I " ,
:

%

;

%  % l %

I''. ?.ll i.i
r .8  ! .8  o . r
o .4 l  -  2 .3

% l  % l % l %
94.o 94.2 91.21 92.t
t .8  o.ó r .9 l  4 .9
o.9 r.6 o,3 rr.
2 .a \ . j  r ,6  2. r
r . r  r .8  o. r l  r ! .

- l  o . -  . n i f  - '

% %
88.c

%

4'74

Silica

Sili.a

No. r. xD(rh DF. Analyst by ,{. Lùes, Spccims offDely divided, white marq;at.
No- 2. xD(rh Dyn. W. C. Hryes, Clee'l Tikt,p.s,n.36.
No. 3. xrxth-xxri Dyn. Alaiysis by A. Lucas. S!€cimen of coase, yetowish-blom hlterúI.
No. 4. XXlInd q'n. L. Irúchet, C&qiqre ptihitiue, p. 4r:, Rerae yhntlfqre, Lúeust 1907, p.

No. 5. B. Boccolari,ln c Merone dell' Aeadenia di Stiwe . . . di Modùa, tr (r9s4'), p. 2r2.
Nos. 6.-8. v. Búton,Jorb. Rayal Soc. oJ At,l, B lt9r2), p. J94. No.7:No. 4.
NG.9 r:.K B. Hofm@,.z..4.s., ffi G88J), !.63; J.Llorúsi kúgas, L6 !dn* retuttiqr5
i els etudlts bla4 de l'útic Egilrr. !p. 2r-22. Anal yscs by Hofn@, Satvérat, Ilumt ed Buissn.

cuPric oxidc ...
ó]uminiln ùd other oxides

ANCI IN Í  ACYD 'T IA \  MATENTALS AND INDU5TRISS

FMNCB BoDr Ntur!!É (NoN-EcnN)

%
98.ó4r Silica

%

I Faidce fosd at Anrioch or the Oronres. !_ R. c,,J.y, Tthiìrat St dies, vù (1939 4o),
PP' I5I_4'

'F.icnce bead ftom Deùdra ne". Mide! c. Higg, in A. w. pcrsbtr, Ne/ Tóúb, dt Dútùa
neat MiA.a, pp. rg7-a.

Oxid,

Oxidr

No. ,

I
J

Sìlióa

M"Cn

L
N o J



ANcr.N. E.iYPrsN F,Gic!

Gh:. lodi atl Fdiúa)

475

A r  i  , . . .
Oxidc ofno. ...
I i

% % ",,' %

_

l i Ì , "

No. r. t'Jc grc.ùslì blùc: XIXth D'|. W. C. Hivcs, C/,:?l Til.r, t. 9, ,. r8.
No. z. Bluc colour: Ronan daÈ ftrn Dnùr €,yud. Aùalysis bt J. Clìll{,.d, F.R Ì c-. tor

Nos. :t 4. Sp..nùcùs prepxred by NicolìDi  d SintìIii nì jùritxtior of tlpjcrl Egyfdan blùc ghzc
L. Nicolnri îDd M Srùriuì, !oi/.rid dtl ltitttù rihlc dd n5krn, xxxlv v G9J3), pp.

o. l  o . r  o .2 o.4
a. f '  r .7  r .3  r .7

t r . s  : 4  r . r  o  6
o .ò  o .ú  o . J  o .4

roó.o roo.o 99.t 99.9

ANcrtrNr lcn.InN F^GNCE

9; ":; l'"
S i l i . r  . . .

î;
9 i . : l

roo.o 99.9 rÒo.o roo.o

NÒ. r. Thclcs: XXù Dyn.
Nos. 2-r. S.qqrrr: Snitc fc.iod.
No.4. Srqqrn: ftolcmJ. pc.iod.
Anrly\c\ ty H Lc (lhrtclicr, C.R./1..S.i., cxxtx (Is$9), pp. ,177 3o. Ct alsoJ. Llorcns j AnìgN,

L.t N\tc\..tdr141it i €ls.lrnlts blau: ù L nrtìrLtrptt. p.1r.
No. J. H. Lc Chxtclicr, C lt l..Sd, cxxH (r33t), pp. ls7 8. Cl Jrol Llorcns i -A.frigrs, ol .r.,



A N C I ! N T  [ C Y P T I A N  M A T B R I A I S  A N D  I N D U S T R I B So6

< i 3  9

:  í r 4  0

-  ! n È

É 3 3 €' : : a :
a ; ; =

, 9  Ú E E
,9 l i  I  c-9

- u j  g  ó  F
E . . ó c F

i B ; ; f
. .  - d : ;
ì  È  i : 3

i ù È + 4
i : F  F  '

e
é

E
e
E
a

8-

t
6

,.1
e

I

! : É H !

4

I

i

a < ; i : :  à  ; ; !



477

I

I
f
a

d
f

:



478 .INCIBNT IGYPÎIÀN MAIIRIALS AND INDUSÌRIIS

AlcDNr Ecl"1]N cuss 1

r B- Neumm ùd G. Kotyga, Zei^rlr..f. dnsew. Che6h, :L\r.ld G92r), p!. 776-80, 85?-64;
xL G92?), !p.963-7; )fr(t929), pp. 81r,8.

Nos. r-r2, 7213, 9J-93- xVIIIrh Dyn. The alate ofNo. ?2 has ben quGrioncd by F. R. MarroD,
Jortu. Cheni.al Educdtion, ùn G9rt, !p. 82-87.

No!. Ì3-22, 2nd rst cmt. !.c.
Nos. 23-24. Alexúdrie.
No!. 3F42. No d.te siveD. Quorcd fron Bdrdt' clBtrnkdtiú, r8js, p. 4.
ColouB: Nos. r,2,9, 13, 2r,2\ 24, j2, 7t, gS, 96 gA Blú; Nos,3,4 Yel1ow; NG, J, 14,40,

42 Grc@: Nos, ó, rJ, 16 Black; Nos. Z, 9? Pú!lc; Nos. 8, r8, 19,20 Red; Nos- ro, rr, 22,
39 Coloules; No. rz Honcy; No. 17 Milk white; No.4r BroMilh.

Nor, rr, rj-2o, ?'?j Qpaq@; Nos. ro 12,2r-24,95-98 Trmduc@r.

"Y:"

:9
1j
--

,ÎE

"j

a 1
l

"t:

'1

a
":

:

"íi

,1

l

'oÒ .2 i  sq .? l ees t  ee  e t !@,2

3:8

SilicÀ

N o J



AN@NT EGYIIAN GL$\

oxi.lc ofiron ...

t r .  t .5  r .d .  r : ,2  r .7
r7 .2  3 .Ò n .d .  z . r  2 . r

% % % % % %

+79

Srdphur rrioxidc...

roo-t roo,4 9r.3 roo-7 93.3 93.2

No. r. xvluth Dyn. !lnc. w. E. S. Tuntr. Jóil,. sd.. cld$ Ieloolo3l,, xxxvm Ge54), P 44r;

Nos, 2 3. No drtc giv.n. 8lúc. clctùù aDdJchn, quotcd by c. R. LePsnr, tur,iira,x ddtr l.J
i,riptlans llylli(trs,pp.26-27. Tso sanrplcs arÒnì the mùre specnùen

No. 4. No datc giîcn. Blue. CLcmn, qùotcd by C. R. Letsius Gs Nos. 2 t.
No. t. 7 Pt.lcrùic. Gla$ dag. H. N. Brsctt, nr A. de Co$on, M.rdórir, P 2o4. Los o 2 ler ccDt
No.6. Romrtr. opaquc rcd. H..lrckson, qùoted brJ. N. Cotti.. Ttdh\dúia$ ql tte Gtnti. so.ittl,

xvn  ( r9 r8) ,  F ,  133.



48o ANCIINT NCYPTIAN MATIRI,{LS T\ND INDUSTRIIS

ANl:ltM Ec!ro ND ,{MB G.^ss I

3 4 t o

64.06 6ó-98 66.27 6ó.27 63-J3 J8.38
3.5r  2 . \3  2 .7 r  a .92  2 .25  o .78
r .71  o . to  o .óJ  f .27  o ,53
8.j6 ro.4j 9.a2 9,j9 ro,rz J.33
2,73 4,27 2.ó3 2.4Ò 2.o5 r.5r

15.47 14.32 ró.D ro.48 r4.3r t6.7o
r .25  o . t r  4 , r r  1 ,25  t+ .37
o. ró l  o . j8  o .17  r .52  2 . r1  r . r3
o .2 f3  o . f3  Ò.23 o .33  ó .21  o .o33
ó.160 o.r3 o.3r o.o3 o-49
r.r7 pres. o.88 o.jl o.42 o.3o

o.o9 o,r4 o.f4
o.or2 o.o5 c.o5 o.r4
o .ooJ  o .o1  o .13  r .3 r
o.5J o.o75 o.29
o.o75 o,o3 o.oJ

o.08
o.oJ nil o.o3 - nil
0.006 o,oo3 o.ot

o r J
o.27 o.o5 o-o7

o.oo7 -

; ;
Toril .-. ... rú.2r Ìoo.r5 1e.r3 roo.ró roo.o9 roo.j4 10o,216 r@.068

le$ orlgen for chlorine 0.26 o.o9 0.06

No- r. XVIIlth Dyn. Blùe.
No. 2, XVIIth-XVUth Dlar, !lue.
No. 3. Xvlllth-Xxth D)d, Bl@, From Mcdinet Hrbú-
No- 4. xxdr-XXIIúd Dyn. Blue-greù, ùmducdt-
No. J. XXIInd Dyn. Violet.
No. ó. .{*údrìu, 3d cút. !.c. Colourlc$.
No. ? róth ceDt. ̂ .D,
No. 3- r4rh cent. A.D.

Slecrrosr.phic Mlysis indicated thc lresence ofothd minfrls, notably oxidc, oflithiún
and sÍontiun, vanadiun and silvcr.

Silica ...

AùB Gr^ss EoM FosrÀr 4
%

3.3

%

8.6

ra.7

3 . t

%
ó6.!

4.ó

%

Osde o fJumin ium
Lime . . .
MJgrcsi.
P o r , q h . . .
sodr
ox ide  o tmrgJ  r .c  . . .

1 w. cenmaù, Gidfrl,riJ.re a,rìrl,ta xxrar tgrJ), p. r48.
'Anlyses byJ. Cliford, F.R.LC., for A.lùcas.

Snica

Silica

r F

, n

2



% %

4 8 Ì

.|," 1;

firon ùd rlútúriun

%

;

Mrgùsir
Sodnuù chloridc
sù\nn,r tfìoxid....
Mortlr.c ...
lo$ où ìg rioD

No. r. fron Krrmk. No. 2. FroDr dre FryuDr
No. j. I'r.nr ,A.svm. No. ó. F.orn AÌcxmd.ix,

roo . j  99 . .  roo . j

N , ,  I  F .o  t r  [  hL "u i l c rn .  No .  4  l  

 

LC i z , '

oxidc oltìtriúù' ...
oxidc olpiosphortrs
L i r rc
Mrg,csitr ...
Ondc ot m.ngxn.st
ondc oa bx.nùù . . .  . . .

Lo$ on  ,g r i t rÒr  . . .  . .

No. r. From !l A !rm. No. 2. Frorn Luxor. No
t'.on drc Fryunì. No. r. Fronr Snùi.

, t . 1  " . '  t ao  I

t. fnrù Mrtrdl (rift.l Nd wxhtd). No. ,1.

4.9

3

:

1H. D. fa.odi, Id tr7r./;e .r Éjy1rr', pp. :5 27 (Nos 4 6. Aùtr1yscs by A. Lu.$) clì xlso
w E. s Túrmr,Jorr,. so.. Cla.s ?.dmlo.(f, xL Ge56), !. 23L

|w. E. s. Tur,ù,Jd,r,. So.. C/d$ ?.d",010!/, iL G9ió), !r. :8r, :too.



482 A\C I INT  F !YPT IAN MATCNIATS  AJ \D  I J \DUS 'TN 'T5

MoDEN EcElaN CoFB OE

7'
Copper ,,, 3 r
Lon . . .  2J ,3
Ox ideofa lomin i t rm. . .  . . .  - - .  2 .4
Ineluble residue ... 5t.4
Sulphùic a.id .-. ...
Ni€kel aùd zinc... ... nil

%
3ó.3

3
%

44.6

S u l p h ù . . .
Not determin€d

No. r. Chrysocolla. From wadi Sùa (East€ú Sinai). ,{úrlysis by C.H. Ds.lì. KiDdly coD-
múicated by G. ,\, Gatfitt, Honorary Scdclàry, sumeri.n cop!€r comittee,

Nos. 2 and 3. From Wadi Anba (ealtem dc*rt). Amlyses ty ChemicaÌ Departn4t, Caj.o.

' ;

AlcNr EcimAN Co!PB Slac r

%
37.9

,5!rimóny, silvcr, bismudl

l From ne.r Serabit cl Khadim ín Simi. Aralysis by J. Sebeliú, Andent Eslpr, fq�24, p. ro.
I The prcsecc of sùch a lrrge prolorrjon of l*d is vety extrao.dinary and needs expÌùation.

3

t

I ]

No,  J , l
No.4 . I
No. J. !
N o . 6 l



ANcr rNr  IcYr r iAN Cor rEB OBl rLr+
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€
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e
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a

;

E
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483

% % % %

!8.

% %

1'

:

1.,1

i'

No. r. Middlc PrcdyDrric. Andysis by H. c H. C..pcntcr, N"dl'tr., .xxx (1912), pr. ó2J-ó.
No. 2, PrcdlaÌasti.. AntrlIis by C. O. !îmnÌù, in lì. Mond d O. H. Myc6, C.,,er./i.J ol

,1rrdrr, r, !p. tr7 2o. Also goìd o.r lcr ccrr aìd traccs ofsilvd.
No. 3. ProtÒdrnxri.. Analysis by C. O. !ùùistù Gs No. 2). Also trrccs of gold drd silv€r.
No. 4.lst Dyn. H. Gxrlmd rnd C. O. Bùúistcr, lr.i.út Er: fplidn M(td|ú.y.p.34.
No. j. llrd Dln. Ànrlysú !y A. Lucas, nll. E. Quibcll, Srqtlttr, r9r1-rs12, p. 4ó,
No. ó Early Dynótic (Nubian). Anrlysir by C. O. laDisttr, It.fot df r/t Brití 15r., 1928,

!U. 437 4r. AlsÒ gÒld ,r.r per cert ùtd silver 2 5 pú ccnt.

r Notc trlso thrcc copper ngornrs (\4rddic Knrgdon) corniùúg 99.ó,98.r, and 97.t lcr cert
ol coppcr rcspcctivcly, H. R. riajl, Li!úpoal Anil', x\\ lr r29), p!. r t-r ó.



484 ANCIINT BGYITIAN MATSRIALS AND INDUSÍRIIS

No!. 7-9. Mh Dyn. Aialys byJ. H. Gladstone, P.S.4..4., s (1892), p!. 223J.
No. ro. ? ryrh Dtn. AElysisby W. Flieh\J@n. ClEni@l So.., :qÌ (1882), p. r42, No. vm.
No. 11. vth Dyn. G. Brùton, Qd" úd Bddúì, r, p. ó9.
No. 12. vth Dyn. Analyús bf Ratbsen, iù L. Bor.hardt, Sa,rÈ'.. I !. 28.
No. rl. Old Kingdom. Aralysis byJ. H. Gladstdc, in J. E. Qúibell, El Kaú, p. 4.
No. 14. VIth Dyn. (Pcpi I statue). Analysìs by C. H. D6.h, Repot oJ the ùitith Ae., 1928, pp.

No. 15. xrth Dyn. Analrris byj. H. Gl.dstoùe, in W. M. F. P.ttìe, Dddr.h, p. 6r.
No. ró. Xllth Dyn. ArutyrL byj. H. Gladstone, e&4./., )d G89o), pp. 27-34.
No. r?. Xllth DFy!. H. Garlúd md C. O. Búistq,,1'ckft EgmtiÚ Meta|furyt, p.68.
No. 18. ? xIIù DF. Analyús by M. Berùelo! Ar. s?t"..aG9a2),p. ró2.
No. 19. ? x[rlth D]a. Anelysis by G. 3. Phl[ps,,4,.isnt Egtpt, 1924, p. 89i Anúì.ù AfthÈ

poLSíst. sa (1922), pp. 129-43.
No. 20. ? XIIth Dyn- Frcm Bir Ndb, Sind. A&ly3is by C. H. Ds.h, REott oÍ tla Btitith Ae'

f924, PP, 437-4t.
No. 2r. Pd-gBv€. Analyús by H C. H. Cùpúter, Nataré, ffiw G9lt, !p. J89-9r. Cf. also
G. Btutan, Motdt dda, p. rJz.
No. 22. C-Groúp Nubid. Analris by W. Bóttgcr, in G. Srd^doú Aníbd, r, p. trL
No. t3 . XUVIlIth Dyn. Aralysis by w. B. Pollard, qùoreó bt H. gtlúd, Josd. Iní. M.tdk, v

G9rt ,  p .330.
Nos. 24-26. xVIIIth Dyn. (Tútanlhmùn). Analyses by C.

Afr. stu, xr.r \rgp), p. t46.
No. 27. XDCth D)ù. Analysis by Dr- Percy, quoted by J. H.

p. 229. 4l!o tracs of gold.

H. Dsch, qbted by A. Lúcas,

Gladn@e, 45.8.4., :{lI (r89o),
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;

_

;
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%

:

;

1

l

r 8

Chi - t l  t / .7

Nos. r rt incLlsivc, Ìst DItr.

L_

I
l -

No. 23. )<VIlIth Dtn,
No. 24. Po$ibly Xxth Dlt.

ANCBNT EcyEùN CorEr-LtrÀD OBJrcrs

a

l:

L -
t -

.:
Clúsel 98.'/

Chncl 9lJ.lJ

ót.4 71.6 63.2
21.3

Tnr

No, r. -A.cgn. XXIlnd XXVú Dyn D. Dùlhrîr, Bdrd" B,ll., xxq {t9rt, P rog-

No. :. Nril. XXVhlr Dtn. G. L1| Phillips, ,4n.t.tr E!pt, t9.4. P 89r Awindn ArîhrcPlogi:t,
xxrv (re2z). pp. r29-4r.

No. 3. Fjgúrire- Prolcurjc. w. Ftishi.Jo,rì. C/id,ndl.sd., rI Gt8:), r' r4:, Nó. tx-

1 Anrhss fy J. setrelicÍ, ,4rti.rt Elw| 1921, r, . 8

.a
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ANcrNr EcYÈr$N BRoNzE-IeD

%
49.J

;n

%

4.8

r.3

3

ó

3

No. r. Tablct c.r. Xxvth Dyn. M. Bcfhelor, Morrheflrs Piar, w lrgóa). p- t25i Aft. Chin.
e, P,1i4-, xxú (reot, p. 1r.

No. 2. Hmdle. Làte. G, D- PHlils, ,4r.,.nt Egf?|, 1924, p, 89i Atrùicat Anthtupologkt, N
\f922), pP. t29-4j.

No. 3. Figúrnre. Ptolemic. W. Flight,JÒrn1. Chenícal So., xn G882), p. ra3, No. E .
No.4. Ve$cl. Ronan. A- Lucas,.4rtr. Sdp., rGeoo), p.288.

^NCEM Ecylr1N ColrER rxD BloNz! OùEos I

No. objecr

No.

l

5

7
8

:

:

":

I

Knife
Daggcr

Daggù
Dagger

99.3

99.3

Nos. r-rr. Fiom Kerma-
Nos. r2-ró- lrom Naga-ed Dèr.

No. r8, F.om EÌ 3ùsheh.

l Middle Kingdom. Spectrosnlhic analyss. D. DunhrD, J.E.4., ,i!d (1943), pp. 60421



487 l
ANCENT EcnrrÀN tsRoNzE OùJtrcrs 1
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9 . t
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;
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4

%
89,8
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Dorl

N.il

i

-

No. r. lvú Dy!. Àralysjs by J. H. Gladstonc, P s B,4, xN (1892), PP 223 7
No,2- lvth D)'n. ^nxlysn by C. H. D.\.1ì, R+d, d,1,.lrntJùl$, r9ll, P lol-
Nos. 3-4.lxt! Òr XIrh Dyù. H. R, Hd1, tn,.t?oói,!,rdlJ, xvr G929),lP r'l 2J

Nó. r. ? x(tl Dyn. AMlysis by G, B. lhiUirs, ,'l,ridl Ekfpt, 1924, P- 8r: Attctitdn AkthtaPùlogitt'

xx rv  ( re :2 ) ,  pp .  r :e  ,13 .
Nos. 6 2. XI h Dp. Àù1-vses byJ. Scbdicn, 1t.tr" I E!yPî, 1921, P a

No. s. xllth Drn. AntrlysnbtJ. H. GhdroDc, Ps.È.,1, xtrft3eo), pp- :27 :r4.
Nó.9. xlith l)ln. ADriysis trt z Ìskrùdcr, iù F tsissÒr d. h Roque, Ttddr /z î.J,1(cd, cdit.)

P '  5 J ,
Nos. ro rr. XVIlfth Dyú. Aùrlyss bi"J. Scbclicn,lt.i.aî Elylt.1924,1.3
Nos.  12  11 .  XVl l l tL  I )y t r .  Aùr lyscs  byJ  H CÌadsont ,  P  SAI ,  xn( r89o) ,  PP :27  34 .
No. 14. Xvlllth l)yn. O. Montchr,,4lt rro,:r;.t, r9oo, P rio
No. rr. XÌXih Dyn. AnalysiibyJ Scbcliùr, lftt{r &)'r,, 1921,P 3.

No r ó. xlxú Drn. (Scti Ìl). -Am1ysis b)' Ratlgcn ùrd Brnnrcr, qúotcd by M tsurcha.dt, z.-4 s.,

l For sonc cùLier aurìys$, útrlnly of unditcd rpccnù.,r, .l E vòn !iÌJn' Dr. Ù,0,:.t ffiii

KtpJúlqnrú(|,pp.94 9J;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;F. Rtthgcn, jr P. Di.rgtrt.Beitú!t út\ la C6tltnhn dú Cltútit, r9a9.

ptr. 2r2 rai I. R. Pùtnigior, otir 6 r"d Dù,dap|,t ltl llltliù| Ch.,tnnl, w. 5ó 5s'71 72.
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No. r?. Ncw Kingilom. Araivsis bv Dr. Beck, quoted bv É L W' B$dge' Aúhaealosid' LÚ

"".l"ltiÌi ,fi-,... *dvsn bv A. r uc*,,4n'. s4,.' r fteot D.,88.
No.  ro. :  v lxv l t l iD ln Analv isbvJ.  H GL'drone.PSB'1 Ú(r8eo) 'PP 2)7-14

No zo. X)(VI!b DYn. Anrlv{' bv G. B PhiIP'. .4r'knt E3!Pt' $}4 P agi An{tu Adt4tÈ

N:.:ifl :# j;it#:à;*'t*:,ff u,''í'r:í:,'j'jlîilJ,ì",.,'.,

ANcENf EGETA{N BRONd O4ESÎS 1

t É

8.r
r5.3

,:

5.9

t

E

i
óz

:1
J

8

3

J

8

Nos. 3-J- Xllth D)î
Nos. 6 7. Xtxth D)n
No. 8. xvlÌlth-Xxth D)ó
No. 9. XXth D)n
No. ro. Xxllnd DYn.
Nos. rr-r2. Undatcd
No. 13. Late (fron the scàP€un).

Di
D
D
D
SÌ
EI
T
R
R
c
c

1Aralyscs by M. Berh.lot, i ú. óevrótgù, Dahtllout, tldtvj'ít 1394'PP 1t8-42i AM' Chtu'

erPl rv" . rv( r895) ,  pp.  555 ?r .
r.io. ' r. a"Jyi" U.y v. e.,helot, Athial\ic 4 h1toit' des vt4''' P t6'

i ù R . M

.É
N

%

:

r

%%

1

_

_

%

niÌ

i

%

5.7

9.3

75.7

J.9

%
5.7

1
Bràcercr \ i;

NrjI I 3i o
B-C 77.t
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No. objcct Coppcr
- %

I s'ru]l s2 )
:  Hr ,d le  s i rc  3ú .2

:l Cup 46.1

4 shovcl 92.1
s8.ó

33.3

9 Dnh

- ,

' " ;  . 3

l ;  i  ' 8

t3 r ,ó

I r. .  o.,
ut aZ,
7-.2 9 1

%

99.3

AN.rÈNr ECYPT N ùloNza O4Ècîs1

88.9

N <

% %

I

! g r-"t

Dnh

Dish

t . 3

"i,

9

jobjcch froni d,c Ducheum (Ptolcmic{onun). Antrlyscs by w F lrazener, iù R. MoDd

and O. Fl. Mrc.s, B!.1.,,,, r, PP rÒ5_9. (No r oarómcÉhtrr carlier dàre)
: Also triccs oiDickd.
3  A lso  ù i .kc lo . r  ! c . .cn t .
, ob.icdr lìon thc BuchNn (Ptolcùtric-Romdr' Anrlls.rby C o BrnDisrer.trdR Rigby,

ù R. MÒIld drd O. Il. M)''crs, Brr,.,,r, I, !t ro9 r:l
I Also tlrccs ofùckd.



494 ANCINNT NGYPTIÀN MATEIIÀTS ÀND INDUSTRIIS

AN.Gú EcYÈr^N GoLD OBtEcrs

% %

"j
% %

94,8
3 . 7

%

2

Cild

c
PI

NÒ, 8
G

Silvcr

Silver

l

,!:.

"i%

%
7

Gold.-

%%

, - . ' - . * . i - .

7.5

% %

r3,8

,/' % %,i;

Nos. I 3. r$ DyD. Amlyses byJ. H. GladstoDc, iù w. M. F. Petrie, Roldi To,,l'r, ù, !.40.
Nos. 4 j. lllrd Dy!- Aùalyses by H. È. Cox, F.R.I.C., fo. À. Llcas. Ci C. M. rirth andJ. E.

Quil,ell, Srct Plr44li4 r, !!. r4o r. h No. i tlìe silver ìs csinitrtcd by diftcr.ncc, CÒr giving

Nos. aÈ7. VItù Dy!. Amllses byJ. H. CìhdstoDc, tu W. M. !. Pctrie, D.,der./,, !p. ór-ó2. Cl
dso Crdrtdl Àr.u, Lxxxn (r9ot, f. rl, whc.c thc pùccnt.sc of sold nr No. ó is givcn as

Nos. 8--9- Vith Dtn, AnJyscs by M- Bcrhcjot, ,4,ir. Sd tu -, n G9Ò1), pp. t 57 q , Ann. Chn't. er
PIIJ., xxr Geoo), pp.2ó2-1i c.R.A.-sci-, cxxxl (rtoo), !i,. ,rór-t; .x*ù (r9or, pp.
123>6. The spccimcùs arc givù s XIth Dyn,ln,4M. Sd,,

Nó- ro. vllìh-vlllrh D}rr. Àtraltsisby H. C. H. C"rpcntù- Xindly cómmúiùtcd bv thc tndù,
Mr. G. B.urto!. (Pft Òf1 bncclct lioD Mtm,4.

No. rr. Xllth Dyn. Aù1ysìs by z. htatrder, h F. BÀson de la Roque, T/s' d. Tdl (Cat. Cdt4,
p. 52. Thc gold coltrnÉd ùaces of netals ofthe platiDún sroúp.

Nos- 12 14. xllù Dyù. Analyscs by M. Bc.tlclòr Gcfs. rs Nós. 8 e).
Nos. 15-Ì6. XIIth Dyn. ADnl)scs !y M. Bcthclot, n, J. de Morgrn, DdhhÍl, ,,d^i,1, '394,

tF .  r4S ó tA"L  Ch iú . .1Phf . ,  rv  ( r39 t ,  pp .  57r -4 .
Nos. r7 r8. xvr[tlì Dyn. Anxlyses by J. H. Ghdstoùc, ]Ìa.. Sa.. Aúiqaatis aJ s.onaú, *x

(r3e6), p. 33. Two sanìples fron tlìc samc s|ccimcn.
Nos. ,9-:2- xvrrfth D).r. ADalt,scs Lry W. B. !Òll.rd, h J. E. Qtribel1, v"dd nkd Thiiu, pp.

No. 21. PcBid pújod. Anilysis by M. lcrthclot (rcfs. as Nos. 8 e).
No\.24 2ó. Roùún pcriod. Analyscs by w- F. BrazcDcr, i! l{. Mondand O. H. M},c.s, Bx.l.!,',

r, p. ro9. The pclccntagc figù.c fo. coppcr incltrdcs dl bxsc trcttrls.
No. 17. Ddc.lriDrtioù by X my pówdù photogrrpht. A. weill, R./,. d. ,4tldlli,/ite. xlvm

\ r95r ) ,  !P .97  ro .1 .

c
No.  3 .

|I.



AN@NÌ EcYrrrN ErdÀùM ODJÀcrs
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o-1 0 .4

49r

Gold

J
%

l

Nos. r 4. xlth xlldr Dlr. Anrlrsc, !y M. Serthelot, ,lúa. 5a"., r \r9oÍ), Pp. 157 63, Ann

C/it,. er P/ii,r.. xx (I eoo), pp. 202-4 ; c.R..'1..s.i , cxrxr ( rgoo), !P 4ór 3 r cxxd ( r9o 4,

No. 5. xvlllth Dyn. Amlysn by \!- ll. Pollùd, inj. E- Quibcll, vldd dtrd Th,r,, !P ?3 79
No. ó. XVIIIth Dytr. Araltsis by À, S.ott, in FL CaÍcr, T,fo,UÈ,4,rt, ù, P 2r r (Arlctrdix rv)-

No.7. Xvnlllth-.xlxth D)'n. C. R- wìUiùùs, Cold dtd SitúúJùretry,p. rr8
\  ' .  3 .  De ' "n 'ù r ' i . .o ' ,  b .  x -  ' \  po$d" r  t |o .og ' ,phr '  A  w.d l .  Fa .  /  \ r ' r r i l ! , ! r ' ' .  un

\ . o J . / . l t . o -  r o q : \ .  L r c r o " h '  N o b . .  . a  P " ù  d f a . w  o ' r \ . p  ' o . 4  -

Ax .ENr  E .wn {N  S rvLk  OúJLL rs  L

silvq

% %

1

l "1,

7 4 5

:

!
9
%

iL

v 4.1

'i,

3 . 3

No. r. rarry Dytrrstìc. Amlysis Lrr C. Fricdcl n, E. ^tióti\caú, L6 iù"all\Jùuillcs d'Abfiót

No. 2. Mr Dyn. ADalysjs by H. D. Cox, F.R.I.C. for A. Ltr.N Ci O. A Rcìsnr, HiJrdrl4,,re
CÈd N'.úot,oln. r, p. ,1,1.

No- I. lxth Dtn. AúxlFh by H. C. H. CùPcrLcr, nl G. !ruìto!, ì'fdr/g.ddd, p rr1.

l Thrcc rnaly\c\ by A. LL Ko!f, in H. E. wniock, Tt.nttr. ÒJ El LaLn\ Pp 73-71, arc ùot
iìr.lùdcd, snr.c thc origiDal silv.. .ontùL of dìe sirc.jn,cns ùr\ rrolùbly n,u.h ìrishcr than the

: clncfiy silvcr chlóridc
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No. 4. xllh xurh Dyn. ADalysn !y M. Bdrhelor, ,&'. 5úr., \ (r9ot), pp. 15:, úi Ahb. Chin.
.t P/,r,r., w Ge@), ?!. 202-4; C.R.,4.Sri., <xxr (r9oo), pp. 46r-3; cùn G9ot, !!.

No. r. XIIdr DyD- Analysis by M. Berrhelor, inJ. de Morgú, Ddhú\out, údtiatu 1a94, tp. r4s,6i
Air. Chia. et Phys-,N (r3ss), pp. s7r-4-

Nos. ó-9. Xirrh Dyn. Analrses by z. hkeder, tu F. Bisson dc le Rogue, Tré\at de Tód (Cat.

No. ro. Pan-grave. Amlysj, by H. È- Cox, F.R.I.C., for À_ Lu.as. Cl G. Bmton, Mdrldgedr',,

Nos. rr 12. XVIIITh D)r. Aralyss by W. B. Pollùd, in J. E. Quiben, yuaa dfd muit, pp.

No. rr- xvllrdr Dyn. Analysis by A. Scoft, in H. Carre\ Tur-ankh-A,@\ tt, p. 2ro (Appúdjx
N ) .

No- 14. XVÌlfth Dlh. Atrbsn by H. E. Cox, LR.I.C., fói A.Lúcas. ct H. Frùkfort andj. D. S.
P6dlebúy, City óJ Akhslaten, r, p.6.

No. rJ- xlxth Dyn- C. R. W:-]]dams, Cold úd Síh{JNcIry,p.2e.
No. ró. XxllndDF. Analyst by z- Iskander, ,4rr. 5a',., rGgao), p. l8r.
No. r7. fJth 4th cenr- B.c- C. R. WiUiams, cold drd Sl,ú Jewelìr, p. r43.
No. r3. Eaily A.D. Analysis by H. E. Cox, !.R.r.C., for,\. Lúcas. Found ar Qushn in Núbia.

Two odìer spccitums of silvù exmined slectosnphicrly gave rhe following r.sults:

A B

Tin
... Lc$ n\rn r pe. cùt

L XIIth D}llsty- F.on Tòd. Analysis bt Dr. H. Kmcth \vhaley, Cov. L!b,. Loúdon, tof
A. Lnc,s. Cl Nos. 6-9 above.

À. XxIIÌd DFrsty. Fron coftìn ofsh.slonq, Tdis. Aúlysis by Dr. H. Kenmú Whalcy for
À. Lucas. Ct No. ró above.

at

No 9-
z.

4 1 1

6 T l

. c



Sodium cÍhÒnxtc: -..
Sodiun bi.rrbonrtc 3...

Sodiun dnorìdc
Sodnùn sulplìrc
Watcr, frcc .nd coùÈ

bincd
M.rtù insolúblc in s úcr

Sodilrr ói.r.òo,ate I

: l l l . :  : r .4  23 .9  3 j . j  4 t .J
:lr.,t .,.2 :o-J 25.3 33.s
6.7 26.4 24.8 r4.o ,1.8
: .3  39 .3  I .N  I .o  l . l

ró .J  5 .6  r2 .8  13 . r  r3 . r
1 .9  o . r  Z . :  3 .6  r . j

MoDEnN NÀ1roN rRo{ rrc \VADI N^rftùN I

:3 .9  J8 .ó  7 t .o  47 .3  3 j .4
9.9 r,l,:t 5.o d.o :5.2

26.3 7.4 9.4 4,t 2o.8
27.4  r .3  r .2  o ,ò  o . r

Ò.9 4- : l  3 .? r .9 r r -o
a.r  14.r  5.7 1t ) .ó 2_9

MoDrnN N,!úo\- r{.Àr Er. KaR I

% %

493

1'�" %
tJ.4  i -9

rl.ó r.l.J
9ó 2,4

51.6 r2.3
I.J

s7.:
29.1u/arc., 1i.c r .o')bnrcd

M.ttcr nrolublc in \.arc.

Sodiún cÙbo&re' ...
Sodnhr bn.rbo'.rc, ..
sÒdiur) dnofide
sodnD sulúhre
ìîxtcr, frcc and.onnrnrclt
Mrtrer nrolublc in {Ìcr

9  9  39 .1  : j .2  r8 . :  o .J
J r .9  r l  )  27 .3  r : . .1  J  5

1 .6  aJ .3  11 .7  r9 .N _
I ,1  :5 . r  r r . t6  :7 .o :

39  J  r .5  r l .o  ú2 .ó
: l .S  r3 .S  r3 . :  r Ì .4

-  -  - J - '

ANCENT N^rÌoN rrov Toú! iND lÌL.us! EMùaLMNG MartrrùÀr
1 4 ? B

- :  
" :  

,  ? "t ò . 4  ' :  r ó . r  1 0 ? l
8 . t  6 . r  Ìo .7 1L9l  9aÒ 3t .1 34 7 71.3 r3.4

i l , ^ ' : - : : l : i  i i . . r J  , , i , ú o ,  r
.,, ,1,'I, ':J 

h, Jî:i l tî it :::., ,- 
' r" " "' , ', .' , ,

" ì  " 1 .  I ' i , ' i , , , ' ; l ; : , , t ; "  i " ' ; , , i  ; i " i i ;r h  r  p ' o r , ^ ' .  ' l É  , , r ,  .  , r , g .  . t r  .  , ^ . , , ;  I  L .
, ì  . L  . . , b o r , , .  r l t  b . , , o o . ,  . . . . i  , ,  . r , , .  ,  I  o n , u r  . o, , ' r c : . . , 1 ' , , , l r ù r r , , r , , , - o  _ , , . r _ , ,  s i , , , r , ; , , . . .' A , i . , r , o  . . , r r ,  t , . t " .  . U l d . { , . , . . " .
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ANl]]lM NarRoN RoÀr REUS! Eu^ljNc Mar6Îr,$ r

3 . 4 1

::ii
5 . 3

Oxidcr ofnor md alùmiriln
Cdci@ .arboúare
Magnesi@ c.rbonatc ...
Iatty matter ..-
Water, free dd combincd

1loùd injars fron . €.he of refs emb,lming mat{ial of the saire or P6id loiod diF
covered at Sagq@. An.lyscs by Z.I5kdd€r,,:1fi. sa,., @(1916), ?. r8r.

, Thc sodiùm cartonare úd bicarboDare, rogerhù wirh úy combnred ùalÙ, constiture the
nr-on p,opn. lhe orher bgredi.i', bcing imluririer.

(r8t

étl)
N o  j , r



,19J

Orìdcs ofì.on and nlùìrnriuù1

Moi\turc ...
Ì ,

7

61.4
' :

'-j

rooo roo .o  Joo. r  ? r . ,  ,9

% '.r 3

;

No 1. Xlxth DyD. A.:lyr; Lrr A. Lucar
No. :. A!.lysis LryJ. K. crcrv,,!,,. s.r'., rv (rto3), ff. 2,1: I.
No l .  ADJtsn  by  W. l .  ndsc l l ,  P ,0 . .  Ro/d /  n r r i lúnr , ,  xN ( t39 : l  5 ) ,  p ,69 ,  r . i , \d / i t r ,  xùx

Gs93 ,11 ,  t .  r7 l ,  r .
No. ,1. À.Ddysis b-v lìrflùelsbcrg, quotcd bt C. R. Lcpsiús, l.J últdÉ dars ltt ilrcit,tiùrs

r t f t r i rn ,ò ,  f .2 l -
No. I Aìily,isb_v VrúqúL'lìú, {Lúorcd by c. R. LeFnr (rs No.4).
No. 6 Anrr-r\i\ br r. FÒullrkr, c.R.,4...s.i., cvú (1889), rp- r25 7: Brlt. SÒr-Jr. d. Milíftbrh,

x t r  ( r339) ,  pp .  36  ls .
No. 7. Specnner prcfrrcd by Lrùrìc, M.llnt..k trnd Milcs ù nùihtiotr ofEgyltixù blùc f.it.

^. P. Lauric, 
Ww. 

F. l'. M.Llnto.L rrd F. D. Milcs, P/... Ro/,i So.i.rr, rxxxH (r9r4), pp.
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% %
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No. 3. Pottery clay. lo.ality not stated. Aslysis by BronsDiet, quoted byj. Llords i Artisr,

L6 pdsB etuiiqau i els 6ndlís bldut de l'dún Esipte, p. 20.
No.4. Magic.l bri.k. Analysir byJ. Yoyotte, guoted by Mlle.J. Monnct, Rer. d É9., \d (r9Jt,

No. J. slip on iDterior ofpot. Analysis by R. Mond, in T. E. Peet, Cúdúies afAbydos, \, p.9,

Nos.6-7. Tlvo samples from used stas crucible (Et Amama). Analyscs by W. E. S. T@cr,
Joun. 36t. Glas Te.l'nolosf, nxw G9J4). p. 44r.

Nos. 8-9. Two samlles from úused gls ùucibte (El -Anbma). Ana\5es by w. E. S. Ttner

No. ro. Snlle fiom sLp layer of glàs cru.ible (Ei Annmr). AnaÌysis by W. E. S. Tu6er (as

No. u. clas crucible (Memthit. Analyiis by W. E. S.T trtu6,Jor4. sor. Clas Teîjsolasy,
J*n G9t4), p.442.

Nos. r2-r3. Pots ofN.w rrngdom óate. B. H. StricLèr, Ord. Med. N.R., xw Ge42), pp.92 93.
No- 14. Nile nud. Anilysù by M. !. B.\r, Sílicdtes lidalrtlt, tr (r9JO, p. ir7.

tNos, r 13'Special'day; No. 14 Nile múd.
3 Including tiaces ofoxide ofdargùe$.
'Nos. r-2 Sulpbú nioxide; Nos.6 ro srlphur dioxide.
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Addenda

The following important studics werc published or appcarcd nì this country too
late to be included in thc body ofthe text.

E. A. M. Gleiss aùd K. Naguib, 'An AnatoDical Study ofsorne "Sedgcs ' in lìch-
rioD to PlaDt Rcnains ofAncientEgypr', B,l/.1nrt.d ÉJ., XXXVIT (r9Jó), pp. 235Jr.

Cfptr"! Pal)yrus, C. rotundus, C. Schinpuiaws anà C. aloyurroides arc àescribeà,
and instances of the ìdentiication of al1 but C. rotunùts rmong ancicnt lgyPtixn
mnterials are given. Thesc idcntiications have, however, bccn published elsewherc
(Mén.Inst.d'Ég.,Lv Ge57))ard ac lrgdyincorporated in Chaptcr VIII.

M. Z. Nour, M. S. Osman, Z. Iskandcr and A. Y. Moustafa, 'the ClLeops Boats
(P.rt l ) .

On pp. e9-57 kkandcr discusscs thc various materiah examined, irrcludilg:
An adhesivc p:stc uscd to ccmenr the pcgsjoining the wood ofthc boat. Ttus was

identifed as a rnixturc of ferric oxide (ochre) alrd a nittogcnous organic adhesive,
posibly glLrc.

Mortar uscd in comrexion with the blocks covering the cavity, somc coarse and
pinlish whitc, some fne md rlmost pure whìte. Ten spccimcns from frve different
positions wcre analysed, rnd a1l were found to consist nairly of gypsum (calcium
wlphate), the pnrkish specimens containing a higher perceltage of the usual natrral
il11pùnties.

Phtt materials frorn mats and topes covcrnrg dre boat (examined by X. A. M.
creiss). Sonre fragrnents and a mrt were identifìcd asPhtagnìtes eomwnis, other nats
* lncas arabiars, ropes as Desnasrach),a bi?inndîd, ^nd llat 'ribbons', some tied togcther
as mats, as Typla arstralis.

Fragments ofcorroded rnetal, apparcndy thc broken edges of toois used to dres
the blocks. These wcrc found to bc esentirlÌy copper, with very little iror ard small
races oflead; no tin was dctcctcd.

Staplcs used in the construction ofthe boar. One was examined and found to be
coppcr, withsull proportions ofarsenic, iron and zinc.

Pigrnents on the limestone blocks :rnd on the wood of drc bort. lllack quarry
narks on drc blocks werc carbon black; red-brown <luarry narks were red ochre,
another red pigment on the blocks was rcd ochrc znd lncly ground limestone, and r
rcd ou the wood of the boat was also rcd ochrc; whitc pigmort on thc wood of dre
boat rvas gypsum ; yellow quarry oarks were ycllow ochre.

Woodfrom the boat, and elsewhcre. Two scraps Gon rbove thc lirnestone blocks
were ideltilìed as cedar and acacia. Six specnnens ofthe woods uscd in making thc
boat were identilecl as follows;

p'ì

Pi,
!i,
!i,

p.
T?

F.

TI
sugg(
sugg(

TI

kthl

Zùbe

flint i

Lr

TI
nrbul

In
idcnti



piecc fion, orL bhde: pLobably (xttld i/r. fufe$,tltalrlJ,

piccc fron board :Jrr ipors qt.
picce fron bcanr: probabl!- lJdldniî.\ dt!fttídtd
pìccc lron ou shaft: Certurr sp.
pcgs : posibly ,4raria t1,.
part ofa tongue: probrbly Marrilira i,dìat
Thc varLoLr mctho<ls of pcggn,g, pcggnrg and las|nrg,

uscd rnjom g the rvoorl ofthc boat armlso desoit cd.

s9.)

Oúln aqr i l . l id , l$ l

lashtug, rnd dou'tlìr,g

F. SchulcL, 
'Ancicrt 

classmaknrg lcchni.lnes;Thc lgvptian Corc Vcscì I'roccsi.
.,1,"rd../,,!'),, xv(re62). pp. iz i7.

Thc aùthor briefly rcvìors tlc .1ill'crcnt nicthods of fabLicatiou thrt ltevc bccrr
ggcsrcd lor dre pol)chronrc glas vcscls ofthe Eightcenth D,vnesty end lrtct. ud

rggcsts, ar a rcsLrlt of crperincrx, that thcse vesek 'vere ;n f,rct morld crst b,v a
technìquc csLrrtialh sr lar to thc cirrprr,l,r,: process.

A.. F. Shorc, /1,' frriî P,irr ii.( lrr1lt |l."lrn Iz,lytl.
'Ihc 

narcrials and medìr ol drc Fayunl mnÌnn1y portraits and thc tc.hnique ot
cnca usric painting arc discLrscd nr .ìcrail on pp.:o .r5.

À. Zubcr, 
'Tcchniqucs 

du trrvril dcs picrcs durcs dans I'Ancicnnc Egypte,
' I ' r lú iqn.s. t  

Ciù lkdî i t \ ts ,  V(r9 jó) ,pf .  rór  8o,  r9J 2r5.
Aftcr r short drcussion ofúe nctals rvailablc to thc rncicrt Eg,vptì.us lor tools,

Zubcrcxamncs vatnxrs rcprcscntetìors ofsc ulptors anvork. lrour .vhìch he conclu,lcs
that clrrcls and adzes ofcoppL:r rn.l bronzc rvcrc orly uscd rn c,rrvnrg rvoodcn stanrcs
ard tluc of soft stones, tl c drc hard stones rvcre.vorl'cJ vrth in,plcncn* ol
stonc. This is connnnc,l bv hx cranuiation of unlìnisì,erl l,rrul storc stantcs, rvhich
shorv lo truccs ofdrc usc of nctal picks or cbsch, btt arc prttcJ, rs though vioLcLrdy
croded b,v sard drc rcsrlt ofivorklng r,;tìr stonc tools. To provc that hard stoncs crn
;ndcc.lbc vorkcd n thìs rvay. Zuber has crccutcd a urll head rn gnnitc, rsìng orlv
!ìnt rnplcmcnts, thc rvholc opcretior, crclLnivc ofpolishnrg. trl'ing orì,v drirtr. six

h, drc sccond p,rn ofdreprpcr thcauthor discusses thc netho.l ofcrrrrctnrg LLcks,
bascd on an cranrturtìon oÉdrc traccs ofi'ork thrt ren.nì nr rhc gfanitc ctuar.ie5 it
Asvan. rnil prrticulrrlv on thc urfurishcd obcl;sk. Many of tlic crtaut 'vcdgc slots
ud other nrrrks Llatc fron drc Saite po;odrnd 1rtcr, rvhcn iron chiscls rvL:rc rvrilabìc,
hut traccsofcarlicr work poiutto the usc ofstonc tools. Afterrcrnc crpcrinrcnt, Zubcr
wrs n, frct ablc to dctach r block ofgranrtc usue ivoorlcn wcdgcs, thc slors for vhich
hc cut with frrgnier ts of dolcritc.

Thc aticlc conchdcs \\ìdr a study ofdre evdcncc lor sawLlg ld thc usc ofthc

mbulardrill, and r corsidcrrtioD of tlic techniqrlc ofgrindiug out stone vrscs.

ln additjon to drc abovc thcrc hrs rcccndy bccn published an rnportaut serìes of

idcrrtifLcrtiors ofCoptic nraterials b,v lskrndcr (rn Lr Molasrìrt de Phocltantrttt dans lt

?lJ,|ùdil,lll, rp. je-7I) whiclt, hos cvcr,I liave as 1et bccn ublc tc, constrìt
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Coffigend nìto p. ró8 (D. ctazrD poTTEry)
Ttre reference to'glazed Greek pottery'ìn this connexion is misleiding. s €e thc

surfacc layer of the ordinary bhck-fLgure and red-fgure vascs is not properly a glaze,
and would bc bcttcrdescribed asa gloss. Therclevant tccluical studies are reviewed irr
a recent alticlc by Miss M. Btuxon (nrc Tccluique of Greek Black and Tcrn
Siqi/Iara lì.cd', Antiquiies laundl, XXXVI G9ió), pp. zoo-a) who concludcs that
lcna sjqillara red and Grcck black arc fundrmcntally the same; in both cascs the gloss
n obrahed by painting ot'tlìppnrg" thc pardy dried pot witJr a lìnc suspcnsior ofan
illitc clay containing a ccrtair auroult ofiron. The ware may drcn be fìre<l either to
obtain rerra siqi/laro rcd, whcn it is kcpt from contact withreducing gases. or to obtain
Greek black ifcxposed to reducing gascs I irr each case the colour is duc to an oxide of
firon'. Cf. also M. Farnsùorth and H. 'l'lisely, Anrrican Jorntal aJ Archaeob:]y, LXII

09J8),  pp. r65-7i .
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r  t r r ro ì  r rúornv l r .nn f l  t i t r  r .  l r t

fclJtrr. qrrcn. rro, rrr r.ror

f . m . r f i o ù ,  i È , r .  J 7 - , 9 , 2 :

.. ldxblr, i 'r ftbi.5, r1,

FlivÒúînrsîibù..csiù b..., r4 rr
F Ì i x , , : i .  r lo ,  r r1 ,  r j ì .  r ró , r4 r , r i t r  r ,  i l J

.trlrieÍn!ì ùl tÍo..$ing, rtz l

, ù ' t t c r ì r . b j  4 r .  ó 1 j  ó 7 j  , r i  . 1 J r i  1 r j ,  , 1 r s

I  j | . . o s | , , 1 ' ] . ' ] , , . ' , 7

rn drnnnli.rnì,, :09, rrr

J . r g l r r , ! h r c , , 7 r ,  r 7 t .  r t r ó .  J9 !

r  f i ! o r tD i ,  J j r .  r . o ,  r t o  + ,  r t j ,  l J  r ,  r 6 : ,  r 8 , 1
F ,n ,  ! ù r ' .  r t j ,  r r , .  r j t r .  r ó l

( ì l b i r ú i , , 37 ,  & r , ! 1 , 94 ,9J

tr!.v.,F.trrrj rG1r4j r9ó 7j r.$,tr{1

( , r l . n i , r ' .  r ,  i ,  i j J ,  r J r .  ! r  i / n ,  Cn r .
Cs.. r, r, ,r. j, 7j. rlr, 211, rrll, 1J,1. -c. dló

G l t r r . , i o ,  r a r , , 7 . , ,  ' î r  , . j . . 16 \  r ì

!rlrsts, 47ó. 477. r7r1, 179, 13!
^rtr. r _rs.s,.177. 4so

l ) h . k ,  r óN  r ,  J J j 1  r r ,  r r {  ó , r t 7  \

b h . , J Ì l  2 0 . r r r  7 , J 3 r , ì 3 3  r , : j c  ó o

..r.rnss, ùrxfr.rr rrrj rr

rtrrlN crrn!]cs oa, '79 3l
tiftorics,47, r34. Irr,2ó7
md lLnr,.t.on,tr.cd. róJ
ion qhzc roDt,lnl. róo, Ì79

l d  n ,hn l cy . r ,  rÒs  r ,  r r l  i 7

. L i gn ìùJú .úc .a r î r  34
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rcd, r2,1, r2ó,I39-ro, rqr

vcnetiù, r7I, r?4, rR9
wlitcoprqrc, rr,1 20, r2J-ói r3i.I90, !9r
vork, ,{7, r34,192,2ó7

cnnitè, 5r, ló, J7 J9, óJ, 4r2-rl
black (drt srcy), t3, .{:2
bhck rnd vhitc, r9,412

ùÒrnblcndc-bjotitc, J3, 4rtr

cns, sed&,EsFrdo grds, Hrlfr grrs
inù4kehycì.., Ir9-lÒ, 1l17

Cun! 5-6, 3, 81, rI:, 3tr, lJ:, lój

Cún rernr, 9t, 92, 9,r, l:i-3, r. ,/r Fenkur
.cnsc, Grlbanum, Myrù

arin cns€,ó, 34, 92,16, ió7. 273
i imùnx  t c r l i on ,1?9 . t I : ,  r r ? ,3 r :  l
inpcifunìes,3? 39,9l

ClFsùn, 59, 2ó9, ,1r1, r.. d|Jo ùÌciun sùlphatc

occurrcn.c of, ó2, ?3, 4Ir

{ pigmcnr, r,11, 1.11, 14ó, 347, r'r9! 162, 33:,

pl,sÍ,6-?,76 79, ror-4

- 15piintina ground, l Jl, lJ4, lJJ. 116

Hxcuralite, bl:c( nthllìc, 33. 2r J, 39J
rcd rrìorphon5, 34, ró1, r90, l.1], 3?7, 33r,

J.. iÀo lron oxide, O.hrt

clxzc (ilkd i'rc) , rJ7, rór3, róe ?4, r?e-3r,464 J

ari.ncc clc v.ongly cillcd, I Jr
ind sLs.omPared, r6Ò. r7e

mdhodofm:king, Ì?r-,1

po t c r y ,  r J J ,  r Jó ,  r 6 l ,  r ó6 , I ó3 ,

sÒ l i d  qu r t z ,  r r J .  r ó?  3 , t 7o ,111 , t 72 , t i 1 , r 74 ,

rcÍire, rJJ, ril-ó, r70, r?I, r74, r3r
c l uc ,3  3 ,9 ,  u  3 r , l J r , 3J2 , l 14 ,  ì J7 .3J9 ,49ù

.lluvirl, 224, 22J, 2:3, :29

.otpcrFlatcdÈith, 2Ió, :32

l o i l r nd l c i e  r ,  3 , a .23 I  :

n r  ì n l a i d  qcs ,  r o3 ,  I 13 ,  r 14 ,  r r 2 ,124 ,125 ,127

in quÍtz, 22,1, 22J, r2f
rcfrnng, 227,229, z1i, a1e
nrnlvcr,:4J, r43,249
J l vc ! i ' r , 2o r , 21 , r , 22ó ,22 t , 113 , : , 1J ,241 r , 249
si\'ù plxted rvith, :11 3



ù res ,21J ,24Ò,24 I i  r r ll l l t a  gn i ,  r 29 . I r r ,  r r l - 7 , 493

Hìdc, j, j.1, 3J, l7, 4J2,n.aloRrwhid.

- llophombcrn,493
I l"mblcndc, in diorìr.. aó3, aoe

I krDblendc ìrioiirc-grÍìite, r3, 4t:

l n . ! nse ,3 , r ,  39 ,9ó  97 ,2ó7 ,2?3 ,21 r . 3 r7 ,3ó l

llce.r nDtcrir!, misccll.neous, 9J ]]6

nì Bo$Òn Muscunì, IlI
n, ùlitÀù Mu!.um, ee, IIó
nr Cairc Murcun,,93-I:7
nìMctopolitin Museu'r, r12

ù DuNìisoabult r2l-7
in munnùy drsks rnd .ollmq I I3-:o, I::

of ! redyra{ic pc.io.l ,,

.omPÒunós, r7,t, r3J, 174, 3ó2
-  ì l  S l ! s ,  ! 31 ,  r 37 , I 33 , r3 r , 19ó
tlse oferrlics, rlG4r
orny .aÍùplcs o[ 137 9

na rco r i c , 2 l J , . l ? , 213 ,2 r9

oridc, 217, :4r, l3{, joo, rde ,li, }hcmùr.,
Linìonirc, Mrgnctitc, O.ht

- ùhck, 31, Ió2, 116, 3ó3, 3óó, l7l, l7ri, :ì7ú,

- f c rou \ , 374 ,3?J , : 173

ù 6ience, gbs rnd glrzc, Iú2, '63,Ió9, rr,r

-nr gypsumplr$er, ?3

rrgnc!i.. 3r, 31, ró3, 3?r, 37J, 176, 173, l9r
- -  ! ed ,31 ,14 ,3 t ,  16 r , 14ó ,  347 ,  i 74 ,  r 7J .  3 ró ,

froductioD Éon Òres, 242 3
pyrìrcs, 4r, 32, 2oJ, :1,1, 193

t..ls, 64. 63, 116, 219,,149, 46,1, 499

kon-cotperallo), 23!, 241

{rincdrnd prnt..l,3l
!...er.ndirltrr,,1lJ, 4r.1

cedrr.onluscd snh, to9, 43,

NÒod ,  r 2 i , 43ó ,417 ,  { 99
\L . . dp i r r h . l r { , l r r - 6

LJr, 3Ès3, I99, nd 4,r" lye-Prnr!

LrnpbIl.k, s1 319, 346, r.dlJo crilonbh.k
Lrpìs hzuli, 24ó, 193-1@

in iDh ideyes ,99 .  I I 3 ,  r 2ó



Llibc, 42,t l, 449-Jo, JeadÀo Gla$, tunìi,,9

-tntnnony coopould, 3u, r9o, r9ó,2.1.1

-silvcrD, 241, 24ó, 243, r{,

- yeDov. 244. 3 Jo, l,r2

su\rlide, reó, re7, :4j. 2.1j1, 2Jr, re d/rd cìrlcnr

leNd-bronze alloy, 2r?, 244, 2Jr

L*d-coFFeFtìd alloy, 221

ar vrning gróund,16, tó4

èrbor.rc of, 2o, r7J, r.. d/rc Cxlciunì.rbour.

io rúun)ill.rrion, 2?r

Li'ìe*ore, r,, J2-JJ,16, ó1, ó1, .l r.t, .{ r I

po*dft.d, r, r2{, 1r3, J.. d/,d CalcLúnr

- nr .enrnting .rtùhls, :1, 7, 9, ,j

hnoit.r, TJ ta,4?3

-ìnrcfúscnbriúi.g rútclirl, 3J, rr!

ftrbiics, 1,4, r,12 6, r47,313,:tó4
nì ùìuùìiiic*ìor, 2eó, loo, 3or

L ìn reedo i l ,  j z3 ,  ] 29 ,  t 11 ,  j r r , l l 9

lquidrmbr wood, 43o, ,117 !
Lo.!$-bc.n ùcc, re Crlob

Middcr, j5, ja, rJo, rt2-j, rJ4, j46

MrgEsixn liúc*onc, ,1lo
MrgnesiuD, irì .opFr !,d bronz .bjè.B. tr ra
Mrgnesium crrbontrft, indolonìir., +ro

ìngli$rndgìrzc, Ì6e, r3r

Magn.stum sili.rtc, r Jó, 4-

Mrlx.hir., :or, &t

$ eyÈpri't, 3e3{, 4oo

rspigmcni, l4ó. 34r, 34,1, l4r, rJr, 1ll
ar prc.iÒù! sonc, 4Gr

Manganlsc, .onpound! 2ó:, r47
nìcoPpcr,2o9,2roj 4Òr

-$cyc-?rnt, 3t 3j, I9ú, 16,
nì gh$, r34, rsj, r37, zór, r8.l
s pigmcnr, :6:. j.1ó, j 3.1

M?rl, r.. cL, cJcrftons

l



r!.]ìnnt,Ìcs, r3r :. rj7

Mùdcsirn unguert, 3?, 3r, 9.1, 3:r, Jrr

Mùtrì, ù \(nting groùnd, 3ó4

ù g . rn t . ,  J7 ,162,4r :
Mi.rolnì.,l9o, i9i, r.r&D Felsp.r, grc.n

Mirrcdjon$, 4J Ì, 4r:, aJl
Molybdcnunì, ìn bruDrcn, jój, loz, lztr
Mù(hnh, rJ3 4, rdnli Ahn

Nlortnc  d hno. Jorrr, 4t r, ,rJ l

lo r  coppcr  ùd l roDzc ,  zo : ,2Ò9i  2 r2 , : r l i  2 r j j

forfiiri.r, ÌJ3 óo, r77, r73

Mu.ùtriA, arls.. :8r, zeo
nìh id  c ) .s in ,  r17  r3 . r t rJ  7
msksxrd.ofiinr, irLid eye\ nr, rr3 2ó, rr:

Mun!,)i6.xrior, 27ca?6, rz.Lo Eùìbilning

moi.tnrgnì.2ró, t12. J.. 'À,) oìnrmcns

brar ,  ì l l cùcd 's .  o ln ì ,  z3r , :34  r , :9 r , joz
dchydmti,ìg xrf u$ nr, :r:, :74
deii..fionn\ z7el, 29r, :9.1, J.o
.trrlir{.\inplú ot, :7r,2
.vtr.crÍi.,, ib..n.c oa, rrJ,loo
c\t.nmcnÌs xr. 233, rtiq,2er .1

-  rcausc .  3J ,  277,  273 r ,  z r r ,  r9ó , lz t  j ,4 r j -4
px .k1n!n ,  i33 . :39 ,  t .o

J09

purinciti.tr jn, z3r, :9j, r9ó
ùIs, úDg.r ú roc,21r,23ó, 23?
uùlù urcdnr,:7r. ror
tcx. rchúnrj to, 1!3
\rîsbnrqof tiodynr, 29J, 3or, roz

*o r kd ! , t ,  r 3 r , l ó2
Munmv (ùord),,?r
Mbnrlportni$, F:vuùr, I J:3,,199
Mùnnyv!.rppnrgr, r44
MùnrnìcvesÈl\, jN?

nr co$crics, pclfuùrel' 3ó, 3?, 33, 39
rn t r r nJc ,9 : , t , ! r , 94 ,  97
n r  nun rù i n .ú i on ,  29q ,  3Òr .  t o : ,  3 r : , 122 ,323

Myx r t i c c , : 1 ,43 ,

Nrùon,:úJ-7,263
inil,vs.s, :ó7, 4q:r, 494

nr ftricn.e. 7, rór, !7j l

r ì s r sJ ,  r 33 ,  r 3J  7 .  r r r , 2ó7
m grrzc, róoj r7r ,j2ó7

ni ùruNrfi.riìoD, tr7,1, 27J,276.21u 3ój.3r7,

- hoù ùscd, zs,l:
r so l vcn t , 16ó .16 r
sources of, 2ój ó

Nclhrite.r9o,l9ó 7

Ncftnìg nrùilcs, r16
Ni.krl, nr bit!nrn,j oJ, t07,.r:u

nnon ,  r l l ,  r 37 ,233
Nick.l ore, plùinunin, 241

! l v c .n r , , 46 . : 43

N  cn ìud ,4 r ,  r J , 7ó ,133

Nubnn s:.d$onc, i7

Ork ,  b r . k , 14 ,4 j 3
vood, ,1ro, 4j,1, 433

nrinlidcyc{, roB :ó, rzj-a

brcnì,3rj 3li 14.1
r cJ ,  J4 ,  3 r ,  r a r ,  j , r ó  s , 3 r r ,  j 6 r ,  3ó3 ,  3s4 ,  j 9 j ,

produ.cd fronì a.ll.lv, r.j7, rtB
-is r'rsh on f.ú.ry, r7Ò, J76, j77,379,lBo
v.row, r, r32, 3.r.t-Jr, 162, 3óJ, 193



J IO

d iy i na , f xed ,313 ,3 j r ,  j J9

in núnnifiÓtior, 2eó

rolrtiLl, 3t, 39, 35r, jJ9
Oih, 327-3?, Jse aùd individùrl oil!
OinbHb, mointing nrtcrirls, in ùrtrrlDific!-

don, 3 j, rr3,299, 302, 3o4, 3Ò7, 3t1 ìó
perfumcd, 3Feo,32? 9

oli6rru! J.. Fnnkinccn$
Olivcoil, 3ó, 3?, t12, 329, 332, 333 5

Orpihen!, 134, 343 ló,3J2,3ó3

.yÈ, 3È34i r9Í-7, 2rÒ, :,13 4, 262, 34a, 4@

Painred ey.s, r@,ro5, rr7 t9, rr2 6
?rinting, encrùsic, 3J2 3, 499

vehiclcs,3Jr 3, J.' cto Albunin, Celline, Clu.,

?.lm 6bre,lclver 30, r23-jr, Ì33 7
d ! re ,3Ò ,  r 23  9 ,  13 r .  r 33  J

?rln winc, r;2j,39,,?4
in nùnmitcrtiÒù, 299, ror,l16

in h2skeiry ei.., rjó, r3r, r34, rlJ, rló

cÒ$ctics, perfudra, 3J, 3J eÒ,

as pxinting grcud, 153, 3 tt

as vriti'g gloud, 3ó,t

Pc.fumes, 3l 90, *, dÈd lncense, Vood, Eagrant

Pena vood, 439, 44o, !-15

?h.sphaEs, 169, r3J, r3ó-7

Pigmcnts, 3 3 3-jr, 36>-1, 493
bhc t , 339  4o , t ó2 ,3ó3

chlngc in .oloúr of, 3,14, 143

ycllow, 149-5r, 3ó2, ló3

Pitch, mincnl, 291, 299, 3Ò3, 3Ì2, 3Il, 3I4, 3r5
voód, 296, 3orr, 3 14 Ió,rr3,32J-6

Plant rllcs, in fiicne, r 77

gypsúrn, 7ó 19. !Ò3 4, r53, 3J4, 3JJ, 3Jo

vlirirg, I, 2, 3, 4, J, 23r, 153, 354, 411, re. rkd



Pom.gnmtc, rnìd, lJ, jó

loryhyriric rÒ.k, 416 13

Po rph t r y , i , !Pcú1 ,4 ró  r 3

PobssiudF.al.iunÈsili.trt., r6Ò
Poìxsium .Íùomre, 169, rr:, r77, r3J

?ortrssiurÌ ritriic, :ó7, ró3
?ohsnuD sili.rtc, Ì73, r77

cìghrc.nrlì dyrary, 13,1-J

glucd, rJJ, rJa, ral, !5ó, r6s t

s r cy ,  d$b rnd  buc  l 3 r  i , 331

piginùs, 262, 3j3, ]lr, j.1o, 1,1ó, j47. j4r.

polnhirg, rór,3rGr, j77

rli! ftì rvtrsìr, 370. 377, t79, 330, r$:, r3l

r rvrinng !ró!.d, 3ó,1
ì)oúr,FlìjcNc .ofusi.n, r la, Ìúa 7, t7l

Prcciors$oncs,,1r, r.\6 4oJ
l r opo l i s , l , 3 r ,  r r 7
Psrnrnitc gmns.4:o

Py.olign.our r.iù, lo9
PyrolLsirc,2az,l40

Q!.riA, xlibsbr, 60

cftrnrc, Jú_19, ,199

5rtrd(oDc,lrÈJ7

Quryn,g,6r  ór ,4r9

sÒIiron.s, r3 1jJ

Qutrú,n36,1o: 1
lmc.ryfrìc,4o2 :1,4rr, 421

frìt, glrzrd, r. Fxicn.c
ghzcdiolid, rJJ, ró7 3, r7Gj, r3r
ngrrnne, j7,.rrz
ììrrJ!Asot,7et1
nrnnxidcys,gga
p.bblcs, i69, r7o, r7r, r77, r8J ii,1r.1, t.lr
t , o \ dc tud ,  r i ó ,  r i l .  r 6 r - r ,  r 7È3 ,  r 7 j  3
sx.d. s rllrrivc, ,ll, 7r 74
- m.rnì.rrnrg.ìrìcri:t, 7
_]s.ortnr.rfnìgj ]ll.:

i 'r axieh.c, rl7, rrr
-m  g l i s ,  , 3 r ,  rN j ,  r 3ó ,  D r
-ù ghz., r7ój 17:

nìg_r,tr!!ìj 73

Qurdzitc. ótr 61, 61, ?o, 4rt r,)

Qui.lline, 19, r7J, rî6, zi.1

R rd i$o i l , t 2 r .  r l j - 6
RroììenLitu, rí ro
Rrpìrip)l , !" Pxln
1ìr$hitlc.36,17, f. rt, Hid.

Rcdl.rd.:44, jt3, rú:
Ìtccds, in ùrskcby, ct.., rjr, rtj, r3.1, rtó,49s

rs búìld,ng nurcritrì, 13

r \N r i r n ìqg rcund . l 4ó

.s hrsncs, T 3
x . x l v i . r , 1 r7  r ,



s f 2
black,3r:, sezbr Vmi5h

as cemcnln]g mrte.i.Ls, 7-3, er
óniaeroùs, 39, 9ó, 319 2i

gùnrèlirs,322 3, v. aÀd Gún.èins

in munnìificÍion, 2?3, r?t, r34,2aó,2gS,296,
:97, 3or, 3o:, 3oJ, 3o6, 3o7, 3o3, 3r2, 3r3,
314, 3t t, Jrl24, !25

rsprecious$one.33ó,337 3
rúc rcsú, 94, 9J, 9Ò, 3 19-22

Resin be.rins rccs, J.. CodfeB
Rcsinous subrrnces idcntiÉcd by Rcusú, 3 r 3

Rochcry$:1, r32, r33, 39!, 4ó, 3

Rusher in baiketry etc,, rlr, rl3, r3ó, r3?,,198
is building nùtedrl, 43

SalÈ 33,263-e, J.rdlJd Sodiu clìloridc

in murnninotion, 274-3, 279, 2ar, zaz, za3,

nrmtron, 267, 275, 273,23o, 293, 3o7

Slltsofnon.34, rJ4,rj3 4
sxnd, J.s d[d Quaúz $nd

i'ì Nìlc nud, 49, 75, ?ó,333

Sandancres i r , r2 r ,3 j3 ,  319
Strndrone, Jr, lr, jJ J7,ó2, 4r9

in faience, rj7, rt3, ró2
fùrugnrous,26t

ininl.id cy6, r2i

rs Ptgmcni 3.13, 3 Jo
pùlishen, 4.19, 45o
powdered, rJ7, tj3
qúni$, J6 J7

Srndy*one, ai pigmèDr, 346

S.w, ó3-19, 70, 7r, 499

Srvdus,:?3, 292, 29ó, 3ó, 3or, j24-5
SchÀt, 4o7, 4r9-2o

vc$et,42r,427
Sedger in b$keryctc,, r3r, 13l, 136, rlZ 493

Sc'i-pr.ciou! $or$, 4r, 33l4oJ

Serpenlinized pdidotitc, 4r2

powdeFd, as piamen!, 34ó, 34e

as rccèFhcl6 f.r eyÈp.int, 30

Sidder wood, 4j3, 434, 4j9, 44Ò, 44ó

Silic., ?o, 336, 392, 39?, 4o3,.lrr,4rr, 4rr

in glize, róo, ró9, r7'j

coppd plrtcd wirh, rró, rl H



J I 3

carlier €xrnplcs of, 246

in goLd, 20r,'.4, 116, 229, 213, :4J. 143

in inliìd cycs, 99, ro3, roJ, roa, ro7, ro3, II2,

inlcxd orcr, 2al, 216, :al, zae

' nz r , . o re , :Ò5 ,2 ,15 ,249

Simi, coppd Òrcs in, 2o2 5
s i zc ,  s i z ì ng  î r t . r n l ,  3 ,  J , 3J r ,  r r : , 1 r , 1 . l r q

Slip,on ghzcdpotcry, Ió3 I

súokc bh.k, !. crrbon Uick, hmp bh.k, soot

ìn g.ld qtcrlhenq 2r4

Sodnìnbi.rrbonàtc, r7r, r 77, I 13 , 13ó , zó3 , 2ó7
SodnìnÈ.rlciúù{ili.ric, róo
sodiuù ctbomtc, r7r, rt?,

Sodidùì .ùloridc, 163, J.e il-!o Srlr
fi axicn.., r7ó, r7r, Ìtg

ir munnnlfi.itìÒn, 17J
in nrron, 267, :3,1, 29:l

Sodìdrì sili.rtc. r?1, r7ó,r?7, r73
SodnD r ì l Fh rc ,  3 j ,  r a r ,  t 7 I ,  r j 8 , 16J ,275 ,2 t t o ,

So ldc r .  3 . z ró , : Ì j  r 6 , 2 to

tinlcr(ì, 2r6,2jl,2J,t

Soo r ,  32 ,  ] 39 ,  t j r , 363 ,  r .

Sbhlrry, cxccutioD o! 66 ó7,199

ghz .d ,  r J j ,  r j J -ó ,  r ?ó ,  , t r ,  r 74 ,  r 8 Ì

*pxintinggroutrd.3r4 <

iook, ó4 ó?, 2rr, 4J3, 4aa, 199

.swritnìg gronnd,164
Sronc vss.ls, 42r 3,4ó2-l

mxnnfx.ureoq a13 ó. 49e

Stonx, 39, 92,9Jj lrB. 3t1, 417
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