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an\using r\,rlility of imagin3tion, the ,II'}..-,,, 1IIt'1116rf! of 
birds, beasts, and fishes, being worked ur. together In a 
Tari~'1}' of (ant.sli." fonns which it WOQ d punic Mr. 
Diuwin or Professor Owen to c1.\ssify. The pL1.tes ate 
:h:comp3nied by short descriptions, also by Mr. Cooke, 
and intend(',), he says, "as :\ key to aid the unintia!ed 
in animal lore.~ "'e gh'c our readers the follOWing 
descriptions as :l sample :-"I'late v. No. t . An odd 
fish-Plat3.x-with dress of a hinlvc shell, P.-v:lm 
(;i/oHulI. The fect of a sprat· loon, CtlJ.yNllms S id· 
I.!II,r, and tail of Beroe. No. 2. ElI(riHiu rlllnK/lO, 
3. Lil)'-encrinitc, wears the head-dress of a porpit., one 
of the Acalepha:, H cor drl!SS being of Flustm, her right 
arm is a Pentc:lasmis, her Jc(1 3. species of Serpuia. 
No.). This pig-faced lad y, whose body is ' PIIT/lllitilia 
a lllrtflis,' has wings or Avi(lIlt1 (fffNipts (both species 
from the chalk), and limbs of a b ird (specics unknown), 
. Platc x. No. I. This scaly crcaturc, capped by Cepha­
laspls, has the feet of a Brazilian porcupinc, the hetero­
~rcal tail of a Pala.'Ozojc fish, and the lower jaw and 
tusks o[ Dinotberium whcrewilh to scntch b imself.. Plate 
xiii. No. J. This ancient spinster, truly Pali'eOloic, has thc 
ulturatin, tccth of a fish, CtJlrn(iQII PhilijJi; ber cap is 
a n Arll:0nauta, hcr body that or the Port Jackson shark, 
her fan (S panish, or course) a RenBla. ISIJ /1ij;p lII"is fur­
nishes her arms. Plate )':viii. No. I. This hollow !;ha_ 
raeter, formed of the lowcr jaw of the hippopotamus, has 
\-cry divene anns, lhc riJht being an Ancyloceras, the left 
HaUlilts I1l1tltllal«s_ HlS head-gear is ~U got up with 
hide, horns, and the beak of a spoonbill! Platc xx. 
No. I, thanks to Monte Dolca and its clevated strata of 
tfn'td fish, wc have SelllicpnCl'l1S 'lIt!/Iifer (a fish of the 
Eocene.) With Scutcs on his neck, and the claws of a 
lion, he walks his cbalks; an upper cretaceous shell, 
PlagifJslfJma SPi"DI1I1JI, defends bis body." Many of tbe 
plates remind us of the gambols of tbe crustace~ and 
other marine animals in Baoil alld BijDtt, a nd we have 
no doubt that Mr. Boucicauh, in his next allempt to "im­
pl OW! the Britisb Drama," will find in this volume an 
endlcs5 nriety of suggestions for humorous ! tage effects. 
We must not omit to mcntion the admirable manncr in 
wbich the drawings have been reproduced by Mr. Sawyer 
of the Autotype Fine Art Company, the J?lates being 
exact facsimiles of the drawings. We ant iCipate :I.n ex­
tensive circulation for this beautifully-executed and cnter· 
taining work. G, I. F . C. 

A6sfracl Q/ flu Re}Drls tif ,Ae Sllrot,11 tflld Dlher Cro-
grajJ/llcal O#raliDlI1 i" IlIdiafDr 1870-71 . 

Wr, lea rn from these reports that during the season of 
1870-7 1, the Great T rigonometrical Survey has been pro­
ceeded with on six series, and the complete work is repre­
sented by 11,203 square milcs of principal, and 10,076 of 
secondary triangulation, The total area sun'eyed up to 
1871 by the Topographical Sumys which do not in­
clude the Topographical work of the Trigonometrical 
Survey, is 66S,909 square milcs, three limes the area of 
France. The Geological Survey has been going on more 
briskly than in previous years, and the Geological Sur­
veyors are gnduaUy building up thc materi.ls which will 
enable a geological map of Ind ia to be prepared. The 
tidal observations, from which much was c){pecled , and 
for wbich gauges were made and scnt out to India more 
tha n two ycars ago, were not gone on with on accoun t of 
the financial difficultics of the Indian govcrnment. 'fhe 
govcrnment has firutlly adopted Mr. Hunter's pbn for thc 
spcllino: of J ndian n:lmes; it is as ncar :In appro.'lcb to 
what is known as th~ "scienlific system," as thc public in 
the present slate of cducat ion are able to endure. T hc 
" scientific system" consists in scrupulously remkrinl: 
lettcr for leiter} without any particular care to preserve 
the pronunciatio n. Uniformity in the spelling of ).(eo­
gnphical n:lmes is a great matter, no m.'lUer on what 
principle it may be based, 
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Inherited Insiinci 
Till followinG: leatr seems 10 me 50 valuable, and the 

:u;eur:lcr of thc s;tatem .. 'fI1.\ vouched for br 10 hic:h:tn aUl horitr, 
liu.t I havc nbb.ino:d pcrmis~on (tom Ur. Ii ll"ins 10 IleDd it 
fOC" publ.ic:ltion. Ku one ... ho h:ls attcnded to :m;",.I, I:ilbu 
in a Ilale uC n,Uure or domnliation .iIl doubt thai many 
~I>ecial fl:ars, taAtes, &e. , which mu ... t hilve tlCcn aequir~-d :It :t 
remote period, are r.ow $l rict ly inherited. This h;u hcen clearly 
preYed to be the QIIe by ~Ir. Spalding with chickens and 
turkers just born, in his admirable ."icie recently publilhcd 
in JI/./(llIillall', ~"/.f</:illr. Ie ii probable Ihat "'~t in­
herited or initinClil'e fl:elin:::i were originally atlluired I y 
slow degrees through habil and the upcriencc of their utilit), ; 
for inst~nce thle' lnr of ",an. whic:h as I :mowed many 
yeus :ago, is eained nry slowly by birds on oo::unic island .. 
It i$, bowC'feT, almost certain lUI manr of the most wonderful 
instincts havc been acquired independcntly of habir, through the 
prescrvation of ulcful variations of pre·nisting instincts. Olher 
inst incts may have arisen sudJenly in an individual and then 
becn tr:tnsmilled to i~ offspring, independently both of llel«:lion 
md SoCTViceable experience, thoueh lubicqueutlr 5lrenGthencd 
by habit_ The tumbler-pigeon is a calle in point, roc- no one 
would hne thougbt of tcaching a piCton to tam head on, 
heels in thc :lir; and unt il $Ome bird ellhibited a tendency in thi. 
direction, there could h:lve becn no selection. In the follow;n;; 
use wc see a ~pcc::tlised feeling of :tll.tipathy lransmitted through 
three generations uC dog .... ., wellu 10 lOme collateral members 
of the II:l lDe fJmily, ud which must hal'e been acqui~ within a 
very recent period. Unfortunalely it i. not known how the r«l­
ing lirst ~rose in thc grandfathel of Dr. Huggins's J",. We 
mily su.peet tllilt it w.u duc to $Ome jJI· tn:atmcnt ; but it rnay 
hue oril:inated ",i.tilour my usignab\e cause, :lJ lI'ilh eclUin 
an;m:l.b ill. the Zoologie:tl G:ardens, whkh,:as I am. :tUurt'd hy 
Mr. Bartlett, hue taken a !>tron: )u.t~ 10 him and othtn ",i th· 
out :l.ny prov()(Dtion. As fn u it e:tn be :tsccrtilioed, the I:I'cat· 
fr:mdrathcr of Dr. H uggins's dog .lit! not evincc the fuling of 
antipathy, dCKribed in the follo"iog Ifttu. 

CH" .. t.Ei D.IRI"IX 

.. I ",·i..b to communieatc to roo 1 OI.riou~ ~ of.n inherited. 
mental pcculiality. [ pouc.Is:tn English m:tstilT, by D:l.rnC 

Kcpler, a IOn of the celeb.ated T"rk out of Vcnus. I brooli\:bt 
thc do::, ""hl:n lix week~ old, from the stablc ill. .which he \\,:15 
hom. The liru lime ft ook him Ollt he sta.ta l back in :l1:r. rm 
:llthc li rt! butcher's shop he had e«r s!:Cn. I so.Jn {<JU nd he 
had a violent anlipathy to butchers and butchers' s.hops. Wben 
5[x months old, a ser'l'3l1t took him ""ith hcr on :r.n errand. A t 
.. short distance before coming to the house, .h~ hild 10 1':lU :I. 

butcher's shop; the dot: Ihre" himself do ... ·n (being Ic.1 ""ilh :t 
string). and neither co;uing nor thre:o.ts _1.1 mal.I: him pua: 
lhe shop. The dog wu h)() heayy to be '':lrri~l; :lnJ .J.1; :l 
crowd colleete.l, the K,vant h!\d to retum wilh the d"t UI'>fe 
lh:ln:l mile, :1.1111 then bO with.>ut him. This "ccurTc ,1 ~\o" ut 
two yc::r.n :Lgn. The :\ntipathy still e<ll1tin\lc~, but 1hc .10;: \\'ill 
POlSS nC:l..e. to :t shop than he r ... 'mnly ... ·001,1. About 
I"·,, mull. ths .~ in a lillie hook on J, ~,.:s l'uhli.h .. , 1 1,:0' 
1)Pn, I dUeo\·e.e.1 th:tl lhe s:lIne stnn.oc .. nlip.uhr is 
~bown 1'1 Ihe , .. th,·f. TorI.. I th~n wrole tl,) ~ Ir. :>';';hol:<. Ihc: 
'ormer owner vf Turk, to :lsk him fur :OilY iufl,)l1l1:1.1i"n he n".:hl 
h:\,'c on the point. lie rl'l'l i.~1 - ' I ,':111 :<.Iy Ih:l.t I"e s:lIlIC :trui. 
I':lthy CJ;uts In King, thc .-.il<' (l11'urk, ill. '!'u,L. ill I'un,'h ($Oil of 
Turk, out of Mt1,;) :1,,,1 in l' .. ris {50n .. r T urk, <>ut of }un",. 
1' :l.rU h:l.J Ihe r;: .ul.-.t :l.nt il':1.llly, :l~ he .... Ollt.l hardl ~' go inl" .. 
street wl,uc :Po but~ber', $lIOI' is, .nd .... wld run AWRY aft.·, I'~ '~III I:' 
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it. When a cart with a butcher's mD.n came into tbe place where 
the do,1 were kept, altbouGh they eould not sce bim, they 1111 
were rudy to break their chai!ll. A m&Ster·blllcher, dreJ$cd 
pri\l1llcly, ea11ed ODe e\lcning on I'D.m's mMter to $t: the riO(;. 
He had bardly en tered Ibe bOllSC before the dog (thouGh shut in) 
was so much excited that he had to be put into I. ,hcd, and the 
butcher wu forced to leave without seeing the dOC. The lame 
dog at H lilingl made a sprinG lit a gentlenmn who t:ime Into the 
hotel The owner aught the doe- and apologised, and aaid he 
ne'fCf knlw bim to do 10 befOre, eaccpt wben a blltmer eame 10 
bis holl$t. The I::entlemw at once lAid that was his business. 
So you I« lhat the, inherit these D.ntipathics, .nd Ihow a gre:l.t 
deal of breed.' " WIt.l.loUl H UGGINS" 

In regard to Ibe eMher misrepruentallons he sI'C,b of, t ~".J1 
be very gtad hldced tn be tuld of them, lind tn he ~e. ril:"'. pro· 
vided .. "Iy Ihey exist in my ... ·onI •• and not in the ClIuberant 
iDl"l:lulion of my CrillC. 

London, }o·eb. 9 W. K. Cl.Il'rOIO 
P.S. - There ~,an important error In p. S08 of the lecture in 

question. The lu rr.,ce· tensi"n of camph '" . nil water i~ {(II thn 
that of wat~r. l1ul CI',ukr. u the re uatcd, Th" general a'l:II' 
ment depends oilly 011 there being II diKerence. 

Pro£. Clifford on Curved Space 

Tits friend, who (as I stated in mylcueTin NATUU, Feb. 6) 
oiled my attention to Prof. ClilTcmI'. :lrldrc:sa in Mao",11",,'1 
ftt.lgnriur {or Octobo:o, 13$\, :lsked me certll;n qunllons r..-spectin!:, 
curv(d ~pace. which I was quite IHl3ulc 10 Ilnswer: lUlU anolhu 
friend, oceupylng the {oremO$t place .mon~ En£lis.h philOlOo 

Tbe unreasonable phcn, has .. nee communics.t..d to me the great discomfort ... hieb 
My attention has directed i~lf to a letter by Dr. In~lcb,. Pro!. Clifford'. yjews had oeeasion«l him, and iUgee5(ed that I 

in YOUf wt nUIn~r. eoata.iDiDC t'ln;l euriou.s but illCOflSlSlellt ~Id comment upon them in NATURE. I am not sure lbat 
misnpresmtktions of my words, and therein somcthinc th31, if .hat I hue to 5&1 .. ill pro~ to be: bcll?ful either 10 my discom. 
the wdtcr .... ere not Dr. Inglchy, might be wlcd an inllruclive rorted (riend. or to truth: yet the doct rine 0( curved 'pace is 110 
insanoe of cynophatnisllt o r dOiilillWlil«neu-lhe beha"iour 0( exlraordinary In il$O!:lf. and 110 momentous in itJ con'equern::~ i( 
ODe who will ne,ther understand a thinil himself, nor allow other it be true, lhal il is. (ai r wbjea for scept ical .scrutiny. More· 
folk to llnCiel'ltand it. As, howe\lCl', the writer is Dr. Inglebr, o .. er, I do not concei .. e that in commenllng upon il I ;1m Coing 
1 rHI 1\1«: that. less cursory c:oatemplation o( Ihe IIWter will ,JlrtJ r""if(J"'; for the nature of s~oe is DOC • subject on which 
modi fy his vieWi. the Dalhcmalicia.n can claim a monopoly. b, ti",;,u aUuw 

The follo",ing doctrines a rc in the KriliJ: :_ me 10 exprESS my regrel Ihat Prof. Clifford should hne 
I . At Ihe basis of Ihe n:ltur.r.l order is:l Irilllscendental object. $Clec ted such a topic for Ihe cnt<Ttainm, nt of a popular audio 

", . 1 L.. encc. It is quite incredible that any of his hear .. u could have 
.. Das tranJuntknJ"I, V#J6I, ",e enD den aii$sereD Encbei· apprebended bit meaning. Th .. re .... as usw-edly no need (or the 

nliDilen. iDfldehen d&s, tr.Lt der inDerUl AnKlu.uunr 1ectUrtt to uye east. glamour ... their rru:nlaJ fu " the iDyo­
EUmCrIlJ1CIe liqt, at wrder M.terie, Docb eia denhndC$ 
W escn an ",m selb$t. SODdem dn 1IDS 1Inbekanntu ca.lioR ofthose aw(ul names. LobatcbcwPyand uss, Riema.nn 

and Hclmbolu. 
Grund dn ErlCheinun~n, die den empiriJCbtn Scgriff Tb . I· I·'· r.· h P 
"on der .. r$lcn lOwohl ali ~weiten art :In die H&nd e prinelp e, ID exemp I cation 0 w 'e ror. Cli fford u · 

P I · r 1 J pounded Ihe doctrine in qUCltion. 11':11 thi$' tha t a law can be 
gebcn." (I Vlh ua ogum, 0 de&li!y; First E .. ition. ) only provision&l1y univt'rul (i.t. as " we find tbat it pays UJ to 

2. The trtn$OC:ndental object is Nnrmslllra6l" or evades the assume it "). but Ihat it is theoretically untveiUl, or lrlle of all 
prO( un of hw:nan th01lgbt. eases wb.ato:vt:r, .. is what .e do not know of amy 11.11' at all" 
(a) Of the 5eDSibilily :- p. S04- I (aney he wOllkl DOt mdode numelia.] focm'lz under 

.. DienkbtJinnlicbe .' UrumedieM:1 Vontellunj:enistuns the tc:nn "law :" elM- arithmctie and algebra would afford an 
ginzUeh unbtkannt, und diese Itonncn wir daher nicht infiniti of namples of S1Ieb a law. Be that as it Day, he does 
als Object aD5Chauen." (Vlth section of Antitbct ie.) not sc ect an example fmen eilher of tbose .sciences. but frOID 

(I) or the un&rstaDd;1I£ :_ Eucl idian geometry. He tllku the JH"0positioD c:stablWied by 
.. Unser Ver.and Din .. an sieh sclh$l (nieht all Encb. E1Idid. that in any plane triaagle the IhrttanglC$ added together 

. • arc equal to two righl anglca. This be a.ssoeru .e do not klK)'W 
cinungcnbetrachtet)NII,._ucunt. AberertCl%tSle as a uninrul tn.Llb. I now quote his own word.: " No ... 
• uch IOfort sc lbst GrenuII, lie durch Itcine Kategorien suppose that three points arc tahn in sPll'"e, dislant from ooe 
%U elkennen, milhin sie nllr untet dem Namen <:inu anolher as far as the SUD is from .. Cenlauri. D.nd that Ibe shortest 
unbekannten E twlS %11. denken," (Ground of d istinel ion disl:lllcn between these poinls arc drawn 110 as to form. 
bet Neen Phcnomen:l. and Noumena.) "'.,,1,· -_. ".p_ .• - .'0'_ or •• ,., 'n· ••• I., .. 

.. _ ....... W r--- Ute .... '... w _ 0 "cry 
3- The doI;uinc of the cootradktions is one meaDS b, whieb accurately meuured and added logether; this can :U prcsenl; be 

we ItDOW Ibit. done 10 acnralcly that the error shall emainl, be leu tlw:i Me 
.. Mann bnn aber aJ;leb IImgekchrt aUll dieser Antinomie minute. Then 1 do not know that this 111m (/' apart (rom 

• . die transccnrlcnlale Idealitil der Enebeinllnlten . the quCt'lion of error) wovJd difl'"c:r al _II (rom IWO rigbt allfl" ' 
indi rect.. beweiscn, ~ lli:c. (VllthSCClion of Ant ithetic.) bu t also 1 do not know that the difl'"erence would be I~ thD.~ 

The Kanlian Iheory had two lcgs to sland upon j one the 10"" If, then, after a sufficient nllmllc r of ob.elvalionl it were 
_lle&ed necessily of rnathem&tieal axioms, the olher thelie alleged (ound Ihat the devialion were gr.:at<r than tbe usitncd limit of 
necessary c:oalradictions in our ideas of the natur:aI order. How error (leu than one minute) , it wOIli.t 10110'" IMI tbe EIKlidian 
tQmpletdy the nrst has hten IJnpulated. I hope to havt: &hon1y law is not uni .. erul, and that (oc triancles of Am dimctWons 
an opportunitr 0( Ibowinil in a (:OUT$C ol lec:tures: at !he it is not tflll:. Tne condllSiun would be, then, that OCQ" Tri. 
R01:al lnst itulloD. The doctrine, that we may inler Ihe CIlst· dim<mion;t,I.p"ce is not a hom.aloid. We n~d not lUll our he>ds 
ence of Ion unknowahle from IU pposed oonll'2dic,ion. in the against the ghosl of a (" u,lh d.men,ion; for the rcnr,emeut. o( 
knowable, .. has b«n deYtlopcd and tIltended by Ihe grc:.t slIe· the geomelt-r en&ble h 'm 10 inyestigate a curved tridimensional 
ce.son 0( Kanl' " an" when in ":a bttr focm" these eonha· sJXlee. just :IS he Ln .·,-,; ipes a bon.~ lolda l u i<timen;.iun_1 s~aee. 
dictions wen, sci (vnh from :1.0 u:timll<lye"'I,i rieal .t:andl_.in t But:l.U Ihe un.e, il i. abwrd 10 aue",PI Ibe interpntatton olille 
(Mlbal of lI:anl ihvn. LUI of S~nCt r, a) .~ alt:d in my nott-jlhe n:sult. w,lhoUIIUI'P'''''''1: Ihat ".Mlllh di<llen.uon as Ibe (.",.Iil ;" 
duelrine became fit ("r n .... iet ,n:t Klcn'lfic kC'"re. Only Ihe n'N, 'IN'; ...... . 
eont':l.diction8 th. ms.:l" L" , h"wt,,"~r, I;:>O\IM Ix: clili.:i .... ~ I . '!I,d 1'01 NOl. Wt .... i11 aupsOO$C that the t(~ .. ngle in qucslion has betn 
the Rep (ro,:" them 10 the U l> t\'II(e o~ Ih~ unkn" ... aul .... or tt ,,, I su . vey~d, :uul thaI the ~um of iii th,.ee ,"g~, ~. h., v" been found 
IInkHuw .. llilll y .. 1 Ih. o·)UIICIlI. And KII"I ~ nalile' 1.11.1,,1 ""I, he . \1) tlel'llll" (r."" .. r-l' ~rond th .. "'''''Ined lImit ...r error: ... ·hM 
mcw iu.,ed :l.~ Ille hi.toneal ~Ia, 1'''\:'1>01111 .... the .11)0. ... "'.: ; w~.'IIC ~1~ .... ... ·c rc ,11, t.:0 l lhereby l Tb~ t (",,,.:Ie. ....ys P",f. CliKoni 
irnpurlana: r. .. Ihe ~·", ,~ ' ki'l "" "",iuly duc Iv Ihe mothrkauoas I '5 (<)flll~ I,y .,k.!." i"l: .. lin.-.; of .b rtot .11":tIl«" IJ.:lwHa I~ 
it h,,~ .",1"1)1""0: .;1ICe I,,~ "me. . I Ih ... .., tunh In ~I>;!.C\·. h oh5ocI\-:l.t ..... t·. I'OUI::"" 1 ... Je..eupe d .... ·• 

If II. 1"t.:1.:hy ", iII Lin.lI,. . Iuuk 1.1 .my ltd"!'\: {.If." II/,II,III:' in:: I~h a ~irn:1 lie it so. ~or ,he $:lite ~ a~'IUlll"n!. The-ft, if 
,J/";,',"i"~. (,,"Iuli .. r ' -" p ) 1I" ... n, he w,11 ,.,:0: that I. h .• ve :1.1\". Ihe ( .... ,elu· , ... , 10 he tlmwn II that ~I" , ce '5 CII'W'" I ask do.. it 
L,It •• 11" l\."uI 11<> nl< "" Ih:o .. ,I,,· ,,1"',,"C"IIIIlte,1 ,1"';lru,,:<; Ih,'1 I o. d,oc" II ,,,,I (,,11,,1\' I h ~t .he sid. s ,,( Ihe tr il1 n):le arc themsd.es 
n" v.· r 1>1 clt'n, 1" .1 \" "X l~ ,,, nol "" .. I'. f .. "" .. r u,~n' , .. , 11" '11" r.-1 ., I" III curv, d? OIi, ':lvc I h ~t i' th Qo$e >«1lI lib (101 ",) >I n .ia.:ht Ii, e ' arc 
11,1 Ilu: .0:-1 .,f hi, N'~I"m: IltHll t, .• ' I "e-,'r ,..,.,., II"r :"..,u,...,1 &ny. rully ,"Otv· I uf I n uc.:eduIlI:ly 5n:t.11 "",v3Iu,e. the Ellcti .. iD.n 
body o r "1"'C eit .... r Ihal lhe .. nlilhdje ..... IIn rU>Oft;lbl~. or law" not tolKhed 01 eotlJW. lben, Prof. CliKonl did Do" 
Ibat &Oy lIatllBl urdu "I I~ht or thin", 11'''' ull ra.souaWe. I mean to assert WI in a ca.e in wbi..:b \he licks of a lliNtclc are 
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THURSDAY, APRIL 3, 1873 of the above class of instincts, as I have shown in my reo 

=========~ I :n~~i~~~~:~~n!~;U~~i~xf;;:~~~,;c!:~~;n~~~:u::e~~ 
ORIGIN OF CERTAIN INSTINCTS :~~J~~: i~h~h~~:~~fU~l~ :~;~:de:~~~~~$i~~~I;:~7, 

1 ~H~f ;;:~~ 2o~ d~:b!~n~~~:~:; ma;t~~~e/~ th~:~~~~ ~;~~ :~: ::i:~ni~~~7.Ula!ed by too much or too Iltll~ 
of the most wonderful instincts have been acquIred, iode_ The writer of the article in referring to my words 
pendently of habit, through the preservation of u~eful :'th~ presen"ation of useful variatio,s of pre-existing 
variations of preexistmg instincts," means more than mstmctsn adds "the question is, whence these variation,?» 
"that in a great many Instances we cannot conceive how Nothing is more to be desired in natural history than 
the instincts orlginattd." T~is in one sense is perfectly th;!;t some one should be able to answer such. a query. 
true, but wbatI wished to bring prominently forward was i But as far as our present subject is concerned, the 

~i~~~~k~~ 
ceUs,s.ccretewaJI, collect honey,&c. If th,s had been sionaimodi6cations: the wonder indeed is that any two 
the sole casc, it might have been maintained that th.e individuals of the s.ame species are at all e\oselyaJike. 
queens, like the fertile females of h.umble-bees, had in if this be admitted, why should not the brain, as well as 
fonner ages worked like the present neuters,and had al!other parts of the body,sometimes vary in a s!iglat 
thus gradually acquired tbese instincts; and that they degree,independentlyoCusefulexperienceandbahit? 
hld ever aflerwards transmitted them to their sterile off- Those physiologists, and there are many, who believe 
spring, thoug:a they themselves no longer praClised such that a newmentalchar.«:teristic cannot be transmitted 
instincts. But there ate several specie. of Hive-bees to the child except througbsome modi6cation of tbat 
(APis) of whicb tbe stulle workers have somewhat diffe_ material sub-stratum which proceeds from tbe puents, 
rent babits and instincts, as sho ... n by their combs. and lrom which tht brain of the child is ultimately deve_ 
There are abo manyspe<:ies of anls, the fertile females loped, will not doubt that any cause which affects its 
of which. are believed not tbemselves to work, but to be devel<Jpment may, an<f often will, modilytbe transmitted 
served by the neuters, wbicbcapture and drag tbemto mental characters. Withspe<:iesinastateofnaturesuch 
thei r nests; and the instincts oftbe neutets in the dlffe_ modi6cations orvariationswou!d cnmmonIylead to the 
rent spe<:ies of the same genus are often different. AU pilrtialor complete loss of an instinct, or to its perver_ 
who bdieve in the principle of evolution will admit that sioll; and the individual would suffer. But if under tbe 
with social instets the cinscly allied species of the same then existing conditions any such melltatvariation was 
genus are descended f,om a single parent·form; and yet scrviceable, it would be preserved and fixed,and would 
tbe sterile workers of the several species have somehow ultimately become common to all tbe members of the 
acquired different instincts. This cue appeared to me species • 
s<) remarkable tbat I discussed it at some length in my The writer of the article also takes up the case of tbe 
"OdginofSpecie.;"butIdonotexpe<:ttbatanyonewbo tumbling of the pigeon, .... hich habit, if seen in awild 
haslessfaithinnaturalseleetinn tbanIhave,willadmit bird,WDuldcertainlyhavebeencalled instinctive; more 
the explanation there given. Although be may Cltplain especiallyif,ashasbeen asserted, it aids these 
in some other way, or le:lve unexplained, the development birds in escaping from hawks. He suggests tbat 
of the wondrous instincts pnnes..<;edby thevadous sterile it "is a fancy instinct, all outlet for tbe overllowing 
workers, he will, 1 think, be compe\1ed to admit that they activity of a creature whose wauts are all. provided 
cannot have been acquired by the experience of one gene- for"ithoutanyexeniononitspart;ltbuttvenOD 
ration having been transmitted to a succeeding one. I this sllpposition there must have been some pbysical 
should indeed be gJadifanyone could show that tbere was causewhicb induced thelil""llt tumblertosperniits over­
some fallacy in this reasoning. It maybe added that the flowingactivityinamannerunlikethato{anyotberbird 
possession of highly complex instincts,thougb not de- in the world. Tbe behaviour of the ground_tumbler or 

~l:~~ ~:~\~~;~!~Utnt~X~~;~~~i:~~~i::u~t s~~~~; !:.abnr;~ It~~i~:~I~:; i~· ~~h% =:-!''In i:r 1~; 
in modifying their work under new or peculiar circum- bIllin, which has been transmitted from before the year 
stances; but such sagacity, as far as inberitallce is con· 1600 to the present day. Itisnecessarygendylo shake 
cerned, as well as tbeir instincts, can be modi6ed or tbese birds, orin the caseof the Kalmi i.otan, to. touch 
injund only by advantage being taken of variation in the tbem on tbe neck witb a wand, in order to make them 

:~~.~:~!:::~:r~~~:{ ~~t~=:c~~~ efr:=~::::~~~~~~~~Ep:~,::~~ :!f 
the will are aeted on, is a somewbat analogous case totbat di~,unless they are taken up, held in the hands, and 
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Gazette, Jan. anti Feb ,873) of the 50mewhat analogous of "'dead reckoning ~ is kept. All men are able 10 do tlli s 
result whIch (ollowed from pricking tile hue of tile bn.in in a greater or len degree, and Ihe nl.tivcs of Siberia 
ofapigeon with a needle. Birds thus treated ron over apparen,Jytoawonderful extent,though probably jnan 
backward. in convu!sioUl,- inenctlytne.£rfiF1nanner as unconscious manner. This is effected chiell)" no doubt, 
dothcgTound-tumblers; andthcsameeffectilproduced byeyesighl,butpartly,perhaps,bythcscnscofmusculat 
by giving them hydrocyanic acid with strychnine. One movement, in the $lrnc manner as a man with his eyes 
pigeon which had its brain thus pricked recovered per- blinded can proceed (and some men much better than 
fectly,butcontinuedeverafterwardstopcrforrn l ummer- others) for a short distance in a nearly straigbt line, or 
s.aultl like a tumbler, though not belonging to any turn at right angles, or back again. The manner in 
tumbling brC'ed.. The movement appurs to be of the which tbe 5Cn5C of direction is sometimes suddenly dis­
nalureofarecunentspasm or convulsion which throws arnngedinveryoldandfeeblepenons,&ndthe feelingof 
the bird blckwuds. as in tetanus; it then recovers ils Sirong distress wbich, as I know, has been experienced by 
balance,and isapin thrown backwards. Whetber this penonswhentheybavesudde~lyfoundoutlh&ttheyhave 
tendencyoriginaledfromsomeaceidentalinjury,or,lIs bcen proceeding in a v.holly unexpected and wrong dtrec­
seems more probable, from some morbid affection of the lion, leads to the suspicion that some parI of the brain i. 
brain,cannotbelold;but al Ihepresenttimetheaffe<:- speeial,sed for the function of direction. Whether animals 
tion can hardly be called morbid in the cue of common may not possess the faculty ofkceping adcad reckoni!)g 
tumbler5, as thcsc birds are periectly healthy and seem to of their coul'$e in a much more perfect degree than CiLn 
enjoy performing their feats, or, as an old .. riter expresses man j or whether this faculty may not come into play on 
ii, "sho""ing like (ootballs in the air." The habit appa- the commencement of a journey when an animal il shut 
reDllycan be cOlllrolled 10 a certain e>:teDl by the will. upinabaskd, I wiUnotattempttodiscuss,as I have not 
But .. hatmorepanicularlyconcCFnsusisthatitisslriCtly sufficient data. 
iDberited. Young bird! reared in an aviuywh:cb have I am tempted to add onc other case, but bere again I 
Dever seeD a pigeon tumble, take to it wben Ii"'t let am forced to quote from memory, as I b:tve not my books 
free. Tbebabitabovaries much in degree indifferent athand. Audubon kept a pinioned wild goose in confi.c­
individuals and in diffcrent sub_breeds; and it can be ment,andwhentheperiodofmirrationarrived,itbecame 
greatlyaugmcntedbycontinuedsele<:tion,asacen in the extremely rcstIess, like all olher migratory birds under 
house.tumblers, which can bardly rise more tban a foot simdar circumstanccs; and at last il escaped. The poor 
or two above the ground witbout going head over htels in creature then immediately began its long journey on 
the air. Fullcrdetailson tumbler·pigeons, ffiaybe found foot, but its sense of direction seemed to have been per­
in my "Variation of Animals UDder Domellication," vened,forinsteadoftravellingduesouthward,itproceeded 

vO~'n\~:~llu~~~:,ir'om the case of neuter insects, of cer- in exactly the wrong direction, due ~o:::::::. DARWIN 

lain rellex actions, and of movements such as thosc o{tbe _________ _ 
tumbler_pigeon, it seems to me in tbe highest degree 
probable lhllt manyinsl incts bave origioatcdrrommodi­
ficalions or "adalions in tbe braID, wbich we in our 
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~i~~~;~~{~j~;~!¥r,~2~~~;~;;:~ ~~:E:::::~:~:::~::~::::;~~,::: 
ever, often strengtbened or improved by subsequent between the years 1829andI869(bothmciusive),J9men 
habit. have died, or rather we should uy 40, for onc other 

With regard to tbe question of the means by which death has occurred, apparently since the introductory 
animais find theirway homefrom a long distancc,a striking portion of the work was written,and Ihe lat-oles in the 
.account, iii relation to man, will be found in the English appendix were compiled, and "'e ne assured on the 

~T~~i~~ ~e t~~c!x:~~i;:s t~h~::~d;~~rl~a~~e~~~ :~~~o;~tYc:~;:r~:t:~~t:~~~ ~~,~:s l~i~h~f C~:~l~!:~ 
which the natives kept a true course towards a particular mlloity, this IS a very moduale death-nle. Of the dis. 
~poI,whilst passing for a long distance through hum. eases whicb bave carried off in youth or early maohood 
mocky ice, with incessant cbanges of direction, and with these 40 men, we will only instance one kind, as being the 
no guide in the heavens or on the fro.ensea. He states only one with ... hichboat.racingcan prtsumablybecon. 
(but I quole ooly from memory of many yean standing) nected, namely consumption, "and other diseases of the 
that he, an experienced surveyor, and using a compass, chest;" to these perhaps rna)' be added "beatt a!fec_ 
failed .t,o do that which the~e savages easily effected. tlOP$." Of the former thcre arc 9,ofthe lattcrJ,JO aUI2 
Yet no onewiJlluppose thattheypossessedan),special Weareassured,:l.gain,that this percentageisamode-
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