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[The full text of a pal't of :Mr. Darwin's chapter Oll 
Instinct written for the" Origin of Species," but afterwards 
suppressed for the sake of condensation.] 

Migl'ation.-The migration of young birds across broall 
tracts of the sp.a, and the migration of young salmon frolll 
fresh into salt water, and the return of both to their bilth
places, have often been justly advanced as surprising in. 
stincts. With respect to the two main points which concel'll 
us, we have, firstly, in different breeds of birds a lJcl'fect 
series from those which occasionally or reg1llarly shift their 
quarters within the same country to those which periodically 
pass to far distant connt.ries, traversing, often by night, the 
open sea over spaces of from 240 to 300 miles, as from the 
llorth-eastern shores of Britain to Southern Scandiuavi'l. 
Secondly, in regan] to the \'ariability of the mih"l'utor,) 
instillct, the very same species often migrates in one eOllnhy 
and is stationary in anot.her; or different individuals of the 
same species ill the same country are migratory or stationary, 
and these can sometimes be disti nguished from one another 
by slight differences.- Dr. Andrew Smith has often re
marked to me how inveterate is the instinct of migration i ll 
some quadrupeds of S. Africa, notwithstanding the persecu
tion to which they arc iu consequence subjected: in N. 
America, however, persecution has driven the BldHtlo within 

• l\Ir . Gould ha~ observed Ihi~ fact in Malta, lind in 'l':lSmania in tlw 
southern hom;s'phcre. Hecbstein (Stl<be1wQgel, 1840, s. 2(3) ~ay~ that ill 
Germany tho mlgTl\tory and llon.migrn!{)ry Thrushes cau ~ ?still.guisbl-d ~Y 
the yellow t.inge of the sole~ of their feet. The Quail I S migratory III 

S. Africa, but stational'Y m Robin I .hmd, only ~wo lCa.gllC~ from the con· 
tinent (Le Vaillant', Travels, 1-01. i , p. 105), Dr. Andrew Smit.b oonfil'm~ 
thi~. ]n Ireland the Q Wlil has hI/ely taken to remain in numbers to hl'CCd 
there (W. 'fhompson, Nai . jlist. rtr Tieland, vide" Birds," vol. ii, p. 70). 
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a late period* to cross in ito; migrations the nocky Moun
Gains; and those" great highways, continuous fOT a hundred 
miles, always several inches, sometimes several feet in 
depth," worn by migrating buffaloes on the custom plains, 
are never found west,vard of the Hocky Mountain<!. In the 
United States, swallows and other birds have Inrgely ex~ 
tended, within quite a late period, the rauge of tlteir migra
tions.t 

The llligl'fttol'Y instinct in Birds [8 occasionally lost; as 
in the case of the -Woodcock, some of whielt have totally, 
without any assignable cause, taken to breea and become 
stationary in Scotland.:!: In Madeira the til·st arrival of the 
\Voodcock is knowll ,§ and it is not there migratory; nor is 
our common Swift, though belonging to a group of birds 
almost emblematical of migration, A Brent Goose, which 
had been wounded, Jived for nineteen years in confinement; 
and for about the first tweh·e years, every spring at the 
migratory period it became uneasy, and would, like other 
confined individuals of the species, wander as far northwards 
,,'> possible; but after this period. " it cea.8ed to exhibit any 
particular feeling at this season."11 So that we have 8een 
the migratory impulse at h ,t worn out. 

In the migration of animals, the instinct which impels 
them to proceed in a certain llireetion ought, I think, to be 
distinguished from the unknown means lJY ,vhkh they can 
tell one direction from another, ,'111(1 by which, :l fte r starting, 
they nre enabled to keep their conr&e in a dark night over 
the open sea; and likewise from the means-whelher some 
instineti"c association with changing tcmpel'n.ture, or with 
want of food, &c.-wltieh leath them to 8tnrt at t he proper 
period. In this, and other ea"es, the several parts of the 

ill' CuI. Frelnon1. 1lpport of E.rp/o, ·i'l.1 Expedi/ioll, H!l:>. p. 144. 
t See Dr. n"ChllliLTI 'S excellent Dll'Jnoi,. Oil ,hi!; sllhj~cl ill Sillima/l', 

Philosoph .. ',;urll. , 1"01. :W, p. 81. . 
t Mr. 'V. Thompson lUIS I!i,,~n an ('xc-ellent. and full :woouot of thIS 

~;i:~:~~.~~:~~t~!~:c.~~:~~~::tr~~:lt;::~~/~~:;i~::ii'S~il~l:if,:~~~.~lE~i~:7~i 
see St., Juhn's lV".t Sports of U,f ll("hlallds, 184(;, p. :!20. 

§ VI·, Heineken in Zoo{og iral JOllr,ud, 1'01. v, p.75. See abo Mr. E. V. 
Hurcourt's Sluteh of ,lfadeil"a, 1851, p. 120. 

II W . 'fhOm1'50n, lor. cit ., YO\. iii, p. 63. I n Dr. nflchnmu's paper just 
r('ferreu to eMes of Cflnfl,Ua gee~e ill oonlinclllent periouicu.lly i,ry ing to esCi'pll 
northward lire giYlm . 
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problem have often been confused together under the word 
illstinct.* W ith respect to the period of stalting, it cannot 
of course be memory ill the y01l ng cuckoos' start for the first 
t ime two months after their parents have departed : yet it 
deserves notice that animals somehow acquire a surprisingly 
accurate idea of time. A. d'Orbigny shows that a lame 
hawk in S. America knew the period of three weeks, ami 
used at this interval to visit monasteries when food was dis
tributed to the poor. Difficult though it may be to conceive 
how animals eiLhe1' intelligently 01' iustinctively come to 
know a given period, yet we shall immediately see that ill 
sOllie cases our domestic animals have acqu ired an annual 
t ecurring impulse to travel, extremely like, if not identical 
with, a true migratory instinct, and which can hardly be due 
to mere memory. 

It is a twe instinct which leads the Brent Goose to t ry ttl 
escape northwards; but how the bird distinguishes north ami 
south we know not. Nor do we know how a bird which 
starts in the night, as many do, to traverse the ocean, keep .... 
its course as if provided with a compass. But we should be 
very cautious in attributing to migratory animals an,\· 
capacity in this rcspect which \ve do not ourselves possess ;t 
though certainly in t hem carried to a vwnclerful pmfectiou. 
1'0 give one instance, the experienced navigator Wmngelt 
cxpat iates with astonishment on the " unerring instinct" of 
the natives of N. Siberia, by which they b'1.\ided him through 
an intricate labyrinth of hummocks of icc with incessan t 
chauges of direction; while Wrangel "was watching tbv 
different turns compass in hand amI. trying to reason thl· 
true rou te, the native had always a perfect knowledge of it 
instinctively." Moreover, the power in migratory animals of 
keeping their coursc is not nnerring, as may be inferred from 

... Sec E. P. 'fllOUlpson on the Pa.rSiOll8 of A nimal", 1851, p. 9; ood 
Alison's remfl.rks on this head in t he C,'1ciop«!dia rif .:iJlatomy and PhY8iQ[Of}!I. 
article" I nstinct.," p. 23. 

t [1 cannot refmin from dmwing attention to the superiority of scientific 
method and philosophicfll caution hc"t"e di!T;'la.yed tiS contru~t.cd. with Profeesol· 

!:r:~: ;~ef:~::r ~fc e:a~:c 1~1~~~~~~~I:~d:~i~I:~e8~:~f(!!I;Bp~:s~~.a~.oR~J 
t Wra"9~l'8 Travels, Eng. trn.nB., p. ]46. See also Sir G. Grey's E :r:pe

dition to A.ustru/ia, ' ·01. ii , p. 72, for interesting, account. o~ the!. powers of 
the !.lIstmliau~ in t his Bame re~pect . The old l'reneh mumcnanes ul\Cd to 
believe that the N. AmeriClln Indians were actually guidod by instinct iu 
finding their way. 
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the numbers of lost swallows often lllet with by ships in the 
Atlantic: the migratory salmon, !lIso, often fails ill retuminCt 
to its own river," many Tweed salmon being found in th~ 
.Forth." But how f\. small aml tenuer bird coming from 
Africa 01' Spain, after trnvel'.';ing the sea, finds tIle VCty same 
hedge-row ill th.e mid(Ue of England, where it made its 
lIest last season, IS truly marvellolL<;.* 

Let us nmY turn to our domesticated animal':!. Many 
cases are on record of animals tinding their way home in a 
mysterious manner, and it is asserted that Highland sheep 
have actually .'Swum over the Frith of Forth to their home a 
hundred miles distant;t when bred for three Ot foUl' gcncrn
tiotls in the lowlands, they retft.in their restless disposition. I 
know of no reason to doubt the minute account given by 
Hogg 01" a family of sheep which had f\. hereditary propensity 
to retUl"ll at the bl·eeding season to a place ten wiles off, 
wheuce the first or the lot had becn brought; and, after their 
lambs were old enrmgh, they retul'l1cd by themselves to the 
place where they usually lived; so troublesome was this in
Itcrited propensity, associated wilh the period of pf\.l"turitioIl, 
that the owner was compcllcd to sell the iot.+ Still more 
interesting is the account given by several authors of certain 
."heep in Spain, whieh from ancient times have annually 
migrated during May from one part of the country to another 
(listant foul' hundred miles: all the autltors§ agree that" as 
~OOI1 as April comes the sheep express, by cm·ion" uneasy 
motions, II strong desire to return to their sumlller habita-

III ;Ii"~;~ ~~:;~~;X.f ;~I~,S \:~ti~~.,bf,t~l~nl~~ ~;.~t~l~t~:~~t (~~~;:uk~~~~~; 
l)l'olmbly in part. due to .Ios[; direct.i.olls llurlllg migrlltion: 'V. 'Thompson 
lKat. JIist. of i re/mId," Ihrds," vol. 11, p. 172) ghow~ that N. Ameri?an bird!!, 
wl ,icu oet"\l~ionully wander to Ireland, gellernlly IIorriYe at the P<'TIOd whell 
tlw.r are llli~ting in N. Amcriea. l n regard tu Salmon, see &·ope's Day~ 
oj' Salmon FIShing, p. 17. 

t Guratmer's ChrOliicle, 18['2, p. 7':)8: other (·'l.se~ are giv{'n by YO'IIait on. 
, ... ·Ittep, p. 377. 

::: Quoted by YouBtt in Veterinary J(JIiriwl, vol. v, p. 282. 
§ Bourgo:ume's 7'ra~eI8 i~j. Spain (Eng. trans.), 178!), '1"01. i, Pl'. 38~54·. 

In Mills' 'J1reative on CaUle, 1776, 1). 342, tllt're i~ nil extract of:t letter frollJ 
lI, gentleman in Spain from ,,!lich J hll.\'c mweextnwt. YO'IIaU on fhe Skup, 
p. 153, gi\"l'~ refcrences to tl11'OO otiler pllblicatioll~ "jIlt Rinlllllr IICColmt8. I 
lIlllyadd tliat VOIl T~chudi (Sketches oj Nature in the Alps, Eng. t,.al1~., 
1856, p. lGO) staws that annuall.f in the 5prillg the tattle arc greatly.cxclt('d, 
,,·hen thoy henr the great bell "hiel. is carried "ith thorn; wel.1 knOWing that 
!hi~ is the signal for their" '\Ppro:1C\1I11g migration" to the hIgher Alp~. 
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tions." " The unrptietulle," says another author , " which they 
manifest m.ight in case of need serve as nn almanack." " The 
shepherds must t hen exert all their vigilance to prevent them 
c'>caping," " for it is fl. known truth that t hey would go to the 
very place where they had been born." Many cases han: 
occmred of three 01' four sheep having started and performed 
the j ourney by themse lves, though generally these wa.nderers 
arc destroyed by t.h e wolves. It is very doubtfnl whether 
these mi:"'TILtory sheep are aborigines of the country; an(l it 
is certnin that withi n a comparat ively recent period their 
migrntiolls have been widely extended: this being the case. 1 
thin k there can hardly be a doubt that thL~ " natural instinct," 
as one author calls it, to migrat.c at one particular season in 
une direction has been acquired during domestication. based 
no doubt on that passionate desi)·e to return to their birth. 
place which, as we have seen, is common to many breeds of 
sheep. The whole case seems to me strictly parallel to the 
migrations of wild animals. 

Let us now consider how the more remarkable migrations 
could possibly have originated. Take the cl\Se of a bird being 
driven each year, by cold or want of food, slowly to travel 
northward, as is the case with some birds; and in time we 
may well believe that this compulsory tl1l\'elling woulll 
become an instinctive passion, as with the sheep in Spain. 
Now during the long course of ages, let valleys become eOIl

vClted into estuaries, and then into wider and wider arms of 
the sen; and still I cnn well believe that the impulse which 
leads the pinioned goose to scramble J10lt hward would lend 
our bird over the tm,ekless waters; and that, by the aid of 
the unknown power by which many animals (and savage 
men) can retain a true course, it would safely cross the 
sea now covering the submerged path of its ancient land 
journey.* 

• I do not aupp<.>;,e tl)at tllO line of migrntioll of birtb a.lways marks the 
line of formerly continuau, land. It i~ ~ible tlmt 0. bird accidentally 
bh;no,on to 0. distant. land o r i~ L&nd, after 8taymg some time "D:d brcodiDg there, 
might be induced by its innate instinct to lIy away. and agam to return ~bere 
in tho b~,(]ing &eason. Hut [ know of no facta to OOlmtenanoo the Idea ; 
and I IUlI·a been much atruck in thc CII.1ltl of oceanic ialnnd~, lying at no ex· 
cegi\'o uiata llce from tho mainland. but wbich from n!a,iOnll to be given in D. 
futuro elul.pter [do not bclia"e \lln'a e,·cr bccn join~ to t.he mu.inland, with 
t.ho fU(J!. that they seem mOBt. rarely t.o I"n·o UIIY ll~igm,tory birdll. Mr. E. V. 
lIul'OOurt who has writ ten 011 the bIrth! of l\1UUClnl. mforms me thtl.t thcr(l 
arc nonc'in tbat islnntl; so, I Inn informed by Mr. Cflr("W Hnnl , it is in tlll) 
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[I will give one case of migration wh ich seemed to me at 
first to offer especial dilliculty. I t is asserted that ill the 
extreme nOlth of America, Elk and Reiudeer annually cross, as 
jf they could smell the herbage at the distance of a hundred 
miles, a tract of absolute desert, to visit certain islands where 
there is a better (but still scanty) supply of food. H ow 
could their llligration have been first established? If the 
climate formerly had bern a li ttle more favourable, the desert 
a hundred miles in width might then have been clothed with 
vegetation sufficient to have just tempted the quadrupeds 
over it, and so to have found out the more fertile northern 
islet. But tIle intense Glacial preceded our present climate, 
and therefore the idea of a former better climate seemed qui te 
un tenable; but if those American geologists are right WllO 
believe, from the range of recent shells, that subsequently to 
the Glacial period there was one slightly warmer thall the 
prcsent period, then perha.ps we have a key to the migration 
across the desert of the Elk and ReiIldeer.*] 

I nst'inctivc }:'ca1·.-I have already discussed the hereditary 
t.1.meness of om' domestic animals ; from what follows I have 
no doubt that the fear of man has always first to be acquired 
in a state of nature, and that under domestication it is merely 
lost. In all the few archipelagoes and islands inhabited by 
man, of which I have been able to find un early account, the 
native animals were entirely void of fear of man : I have 
ascertained this in six cases in the most distant parts of the 
world, and with birds and mammals of the most differcnt 
kinds.f At the Galapagos Islands I pushed a hawk off a 
Azore!:l, though he thinks that perhaps the Quail,. which migmtes froJl\ 
island to isla-nd, may letl.vc the .A..rchipclago. (In pefl CJi it is added "Qtfl!l.nCS 
nonc."-G.J . R,] 

Fro~ ~~~!~t:;II.~v~}:~a~d~II.:Oe f:a:,I I c~~:~~~r:o i~a:-:::~:o~i~~7~ 
:Mauritius or .Bourbon . Colenso auerts (2asmanian Journal, yol o ii, p. 227) 
tlmt. a. cuckoo, C. / .. ridn./l, is migratory, remaining onlr three or four months 
in New Zealallll; but New Zealand i~ ~ large an lsland that it IlIa,Y yel·.,' 
ca<lily migrate to Ille !!Outll and remain there quite unknown 10 the nut)"\'C~ of 
tJIO north. Fa-roc, situated about 180 Dlilc9 from tho north of Scotland, hll.n~ 
Icveral migratory birds (Graber, Tageb .. ch, 1830, s. 205); Tcclnud scorns. to 
bc the strongest cxccpt.ion to the general rule. but it lie;; only UIlJ('~ 
from thc line of 100 fflthollis. [Tile last ten words are adu("\ 
in pencil wi t]l tIle bbllks left for subsequent filling in.-G. J. R.] . . 

• [Thc parngrnph ... hieb I buyo onclosed in square brackets lS famtly 
titruck out in pencil.-G. J . R.J . 

t I h,.",'e given ill UlJ J OtlJ'nal of Researclwl (1845), p. 378, details on the 
Flllklanrl anti G:JlnJl:Ig-O~. :'ofr. Cllda. ~Iosto (Kerr's Collect,Qn of VO!la!J~~, 
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tree with the muzzle of my gun, and the little birds drank 
water out of a vessel which I held in my hand. But 1 have 
in my .< Journal" given details on this subject, and I will 
here only remark that the ta meness is not general, but special 
towards man; for at the Falklands the geese build 011 t·he 
outlying islands 011 account of the foxes. These wolf-like 
faxes were here as fearless of lHall as were the birds, and the 
sai lors in Byron's voyage, mistaki llg Lheir curiosity fol' fiercc
ness, ran into the water to avo id them. I n all old civilized 
countries the wal'illcflS and f~ar of even young faxes and 
wolves are well known.- At the GnJapagos Islands the greaL 
land li zards (A rnblYl'hyllckus) werc extremely tame, so that) 
could pull thcm by the tail; whereas in other parts of the 
world [m'!!c lizards are wary enough. The aquatic lizard of 
the same genus lives on the coast, is adapted to swim nnd 
dive perfectly, and feeds on submerged algre: no doubt it 
must be exposed to danger from the sharks, and consequently, 
though quite tame on the land, 1 could not dl'ive them. into 
the wuter, nnd when I threw them in they always swam 
directly back to the shore, See what a contrast with all 
amphibious nnimals in Europe, which when distul'l)Cd by tht· 
most dangerous aniuml, man, iustinctively and lll8tantly tah 
to the water. 

The tameness of t he birds at. the }'alklands is particulal'I .\· 
intcrestin~, because most of the VCI")' same species, morc espe
ciaUy the larget birds, are excessively wild in Tierra tId 
Fuego, where for generations they have been persecuted by 
the savages. Both at these islunJs and at the Galapagos it 
is pfll'ticulnrly noteworthy, as I have shown in my" Journal " 
by the comparison of the se"cml accounts li p to the time 
whell we visited these islands, that the birds are gracIuaH.\' 
getting less and less tame; and it. is surpris ing, considering 
the degree of persecution which they have occasionally su l'-

'1'01. ii , )). 2,16) &Ilys that. tit. the C. de Venle 1, lnnd, the pigoons In.''",, to tallw 
as readily to be caught. These, then, arc the only 1:.rg6 group!! of i~lll nd~, 
with the Cleeptio n of the OCf.'lInie (or" Ilieh 1 cunfind 110 early account) 
which wetl,l uninlmbih.-d when di!co\·cJT(1. TbOl. HeTbcrt in 1626 in h is 
'l'ra tn:lI ()) . 340) describes tIle Ul.men~~ of the birds lit Mnliriti lU, and DII 
Roi~ in 1669·72 enU!1'II into de\Jl.ils o n thi~ helld with respect to all the bi"l ~ 
lit Ilourbon. Cu.p~. Uoresby lent me II ,US fI ~"::Oll nt of his SUl'\'cy or St. Pierro' 
aml Prol'idcncc I slands, north of MI\dugl\~cur , ill which ho dl!!leribce til(> 
extreme talll<lne~8 or tiw pigcons. Cu.Pl. C"rlOiclincl lul.s d<lscribed the tllme· 
nca~ of Ow bird~ ut Tristan d' AcunhR . 

• ,Le Ito" uf{re. Ph i [08Qj)h. , 1). 811. 
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fel't~d during the last one 0 1' two centuries, that they have not 
hecome wilder; it shows that the fear of mun is not soon 
acquircd . 

In old illhallited countries, where the animals have 
acquired lIluch gencral and instinctive suspicion and fear, 
they seem very soon to learn from each other, and perhaps 
even from other species, caution directed towards ally par
t icnlar ohjeet. It is llntnriolls that rats and mice CH.llllot 10110-
llc caught by the sallle sort of trap,· however tempting th~ 
hait, may be; yet, as it is rare that one which has actually 
heen caught escapes, tllO others must have learnt the dano-er 
from seeing their companions sulfer. Even the most terrific 
object, if never causillg dflnger, and if not i'n.-stin.ctively 
dreaded, is immediately viewed with indifierence, as we see in 
our railway trains. What bird is so difficult to approa.ch as 
!he heron, nnd how mnny generations would it not requ ire to 
wake herons fearless of man? Yet Mr. Thompson sayst that 
[hese birds, after a few days' experience, would fearlessly 
allow R tt'ain to pass within half gun-shot distance.! Although 
it cannot be douhled that tbe fear of man in old inhabited 
countri es is partlyac(plircd, yet it also certainly is instinc
tive; for nesting birds are generally terrified at the first sight 
of man, and certainly far lUore so than most of the old birds 
at the Falklands and Galapagos Archipelago nfter years of 
persecution. 

'We have in .Eu!:!land excellent evidence of the fear of 
mRn being acquired ~nd inherited in proportion to the danger 
incurred; for, ns was long ago remarked by the H an. Daines 
Harrington,§ all our lrtJ'{Jc birds, young find old, are extremely 
\\·i ld. Yet there can Lc no relation between sizc and fear; 

.... E. 1'. Thompson, J>a 'silm, of Animal .• , p. 29. 
t Nat. IUs!. of Ireland," llird~," .... 01. ii, p . 133. 
! [ I may h('l'(' rtfCl' to the eOrTObomliO/l whioh this statement has 

l"c' l'ently received ill a corN'S]>oudl'nce between Dr. Rae and Mr. Good~ir 
(Xotul"e, ,Tn!y 3nl, 12th, and 19th, IS83). 'fho former ~a)~ thut thc wild 
'(lick, t. HIl!, &c., "I,jcll fr'llqucnt eerllll!! distriet6 f},rollgh Il'hich lIw.Paeiilc 
IbilwllY Im~ been l'arri",llIl Calludll. hecumo \Iuite fearl'~~s (If thc tmms the 
jh~t few days f1.flfor Imllie w"g opened, and tht) latter gi\"l'~ similar testimony 
"oncerni1\g tI,e "tid fowl of Austr:lJiIl , ullJ ing, "The constant roar. of a 
'~\'eat p,t.Ssing tmmc, as "pH 'IS thc unce!l~illg turmoil and 1mcar1:hl.l' nOises .of 
a large rail \\1,y station "jth in a stoOne's Ihm'" of their j.uuntll, IS now qUlto 
llnnot.i~.{ld by thc~e 1<8n"lI.1' rno~t. watchful and wary of nil bi~s . [i.e., wild 
clucks.] llut for fcar of trt!Spu;;slIlg all your "pace, 1 could g"lTe muny more 
illustratiolls of the truth of Dr. Ra<,'s l'l'mClrJ..~."-G. J. R.] 

§ Pltil. 'i'ranl/., 17i:l, p. 2G1. 
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fur on unfrequented islauds, when first \"isited, the large 
birds were as taille ~ ~ the SllHLU . How exceedingly wary is 
our magpie ; yet it fears not horses 01' cows, and sometimes 
alights Ion their Lack '!, just like t1J~ doves at rille Gnlnp[lgos 
Jid in 1684 Oil Cowley. In Norway, where t he magpie is 
not persecnted, it picks up food "close about the doon., 
sometimes walking inside the honses.". The hooded crow 
(C. con u"x), again, is olle of our wildest birds ; yet in Egyptt 
is pel'fceLly t.ame. Every ~illgle young mngpie and crow 
cannot IHtve been frightene\l in England, and yet all arc 
fearful tlf lll:1ll in the extremc : on the other hand, in the 
Falkland anti Galapagos Islands many olt! uirds, and their 
va rents 1)cfore them, lIlust have been frightened and seell 
others killed; yet they hase not acquired a salutary dread of 
the most destructive animal, man .:j: 

Animals feigning, as it is said, Death·-an lUlknown state 
(0 cach living cl'eatUl'e~.<;eemed to me a remarkable instinct. 
[ agree with those authors§ who think that there has been 
mueh exaggeration on this subject: I do not doubt that 
inint ing (1 have had a Robin faint in my hands) and the 
pnlmy7.ing effects of excessi\-e fear have sometime!3 been mis· 
taken for the simulation of death.11 Insects are It\ ost notori-

., i\{r. C. H e" itson in ]Ifa.'l(l:: infl oj Zoolo9.'1 allli R Oi(w!/, '·01. ii, I). 311. 
t Gcofrl'Y St. Hilaire, AIIIH. dfiR MII~., U1me ix, p. 47 l. 
:t [[ lu:wc all"tlll.dy pointed out thc refinetl degreo to which ~ueh imtinctiw' 

dread of man is dew·loped "I,cn it i~ able accurately to discriminate what 
constitutes SIIfc distance f rom flrC-ltrllls. Since writing thl' pas~~l ge to whiel , 
[ alhuie (Sl.,(} p. HI7), I luwe lll('t "ith the following ob~(>l'mhon III t he Ictlcr~ 
l"OC-cntiy Jlubll~hcd by Dr. Rae in N alurp , ..... hich i~ of inteI'Cst liS sho,,·ing how 
rnpidly ~u ch refinem ent. of discrunirllltion i~ nttaincd ;-" T may perhaps be 
permi1le(\ 10 g " ·o ono of many i Jlsll\llee~ known to me of the quiclmt'i!B of 
lJinLs HI acquiring l~ k":t0wJedge·o~ .lunger. Golden plon'\', when coming from 
their bret.,<lillg-ptaccs ill high 1:ltltnJe~, ,·isit the i slnnd~ llo11h of Scotland ill 

,I;;~~~~r;t'~;t !~~~~rk~e,~r~Of~:,~'~~o~l~ ~7na~ N~~t~;\t ~~e~1~;.h~;e1~~:a~~~ 
ouly much rnore shy, but ~eem to 1llC\lsure with great. arcumey tbe distance 
at which tile), nrc safe from llll l·m." -G. J. R .] 

§ Couch, I1lU$fra fioIl8 of I'Vlt"lct, p. 201. 
it Th lJ most curious elise of apparently t rue simulation or death is that. 

(!,iveu by 'Vr-,mgd (Trwce{R in Sif,uta, p. 312,}:llg. tnllls. ) of t.he geese which 
lIlign~w to tlH.! Tundras to moult, 1111\1 are then quite incapllbl(' of tlight. He 
~ay~ tI,ey feigned death 80 " "II .1 with their legs and ncch strel.dHl{l out 
quiw st,iff, t.hat I IKl SSCI\ them by, thinking they were dead." But the mr.th·es 
were net thus tallen in . 'f his simulation would not Slll"e t ! \elll from foxes or 
\\ob·es. 0:0., whirl , T presume inhabit. tI,e Tundnl.s , would it Sln·e them from 
hawks? The CIlW 8e.'m~ !I. strn ngo one. A Ji:r.arU in Patagonia (Journal rd· 
Ilev·arehe .• , p. 9i), \\ hich li,·c~ on tl1(' iJ.Uud ncar tile coast, and is ~pecklrd 
IiI...., it, Wllell frightened foigncil !l1'nth \\·ith out.!l t rel('/wd leW!, depressed bod.,. 
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aus in this respect. \Ve have amongst them a most perfecl 
series, even within the same genus (m; I have observed ill 
CUl'culio and Chrysomela), fl'OW species which fei~n only for 
a second amI sometimes imperfectly, still moving their 
antenwe (as with some Histcl'S), amI which ·will not feign a 
second time however lllllCh il'l'itated, to other species which, 
according to De Geer, may be cruelly roasted at a slow fire, 
without the slightest movelllent-to others, again, which will 
long remaiu motionless as Illuch as twenty-three llliulltes, as I 
find with Ch1'ys01nda spartii. Smue indidtillals of the same 
species of PtillllS assumed a different position from that of 
others. AOW it will lIot be disJlllted [Ilut the UIUllne}' and dura
tion of the feint is useful to each species, accol'cling to thc kind 
of da.nger which it has to escape; thcrefore t.here is no more 
real difficulty in its acqniretuent, t.hrough natural selection, 
of this hereditary attitude than of any other. Nevertheless, 
it ,o:,t1'llck me as a. strange coincidence that the insects shoulLl. 
thus have come to exactly Silllttlilte the state which they took 
when dead. Hence 1 carefully noted the simulated positions 
of seventeen different kiuds of insects (including nil lulus, 
Spider, and Qlliseus) belongiug to t he most dist.inct genera, 
both poor and first-rate shalllmers; aftcrwards I procured 
naturally dead specimens of SOllie of these insects, others I 
killed with camphor by all easy slow death; the result was 
that ill no one instance wa'! the attitude cxactly the same, 
and in several instances the attit.ude of the feigners :md of 
the really dead were as unlike as they possibly could be . 

. Nidifu;(dicnt and lIabitation.-'Ve come now to more 
complex instincts. The nests of Birds have been carefu lly 
attended to, at least in Europe and the United States; 80 

that we have a good and rare opportllnityof seeing whether 
there is fHly varintion in an importnnt instinct, and we shall 
tillll that this is t.he case. WOe shall fnrther find that favour
ilble opportunities and illtelligellCe sometimes slightly modify 
the COllstl'llctive instinct. III the nests of birds, also, we 
haye all ullusually perfect serie.'l, from those which build 
Hone, but la.y on the bare grollHd, to others which make a 
most imperfect ami simple nest, to others more perfect, and 
llnd clo;,ed ('y"~; if further distlll'bud. it burio[l itself quickly in 1be sa.nd. JJ 
the Hare 1"1(1 becll 0. ~lllall iusigr.ilieant. unimui, an(L irshe had dOlled b~re~,'~ 

:I~~~~~!l {~~\;;:~:I~li ::oI~~~~c~~ ;~~t lZ;~;~n~laS~JC~:;~ ~::;~o~:~:l::~t8 t~l~~~~~ 
lIIolOfJ,lI, rol. ii, p. 23'1-. 
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~~ea~~~~!l;r~:'e lln'in! at. marvellous structure'>, rilldling the 

Even in so singllllll' a nest as t.hat of the H inllulu (Col
[ocalut ('scuicnta), eaten by the Chinesc, we can, I thillk, trace 
the stages by which the necessary instinct has been nC1luircd. 
The nest is composed of a bri ttle white translucent suh<;tance, 
, 'cry like pure gum arabic, or even glass, lined wit h adherent 
ICflther-down. The nest of an allied species in the British 
Museum consists o[ irregularly reticulated fibres, some ns 
line as • of the same substance; in another specie'> 
hi ts of sea-weed are agglutinated together with a. similar 
suhstance. Th is th y lHllciiagiunu8 miltter soon absorb.'I 
wntcr am! softens: exami ned IInder the microscope it 
cxbibits no structu l'e, except traces of lamination, and Ycry 
gencrnHy penr-shaped Lubbles of variolls sizes; these, indeed, 
lire very conspicuous in small dry fmgntents, and SOIllC bits 
looked nhuost like vesicular lava, A small pure piece put 
into ll ruue crackles, swells, does not readily burn, and smells 
strongly of animal matter. The genus Collocalia, according 
Ln Mr, G. R Gray, to whom I am much obliged for allowing 
me t.o examine all the specimens in t.he Brit-ish Museum, 
milks in the same sub-family with ou r common Swift. The 
latter bird generally seizes 011 the nest of a slXl.n ow, but Mr. 
l\h.cgillivrny, has cnl'efll lly described two nef:ts ill which 
t he confusedly fil ted InateriuLs were agglui inutcrl together 
by extremely thin shreds of a substallce which cl'Uckles 
but does not readi ly bUnl when put iuto a fl ame. In 
N, Americat another species of Swift causes its nc<;t to 
adhere against the vertical wall of :~ chinmey, and builds it 
of small sticks placed parallel and agglutinntL'<I. together 

• [ In the lIS a. blunk i~ here int .. ntionllily Idt. for t.lle subroqucnt lilling 

ill ~ 'FO~P~;:;:::: :;~r;!';;:?'~~ ]~(,legill i"n'y , 7),·ilitd. Bird6, "01. iii , 1840, 
~i:~~~~ht~~;t~' i~e[~;~;~l~~ ;!:~I~::7~d~\~(;,~~~~~~:I ~orl~~ ~~l 1~;.Di~~ ~~ 
Robert (Compfe" lleTlilu f, quot<..'(1 in .,lIWS, and Jlng, of NfI/,J{'_I .. "01. vi ii, 
18 12, p. 476) fou nd llll\t. 1 Ill' ncst~ of Iho lr:rNlido ripu.rirr, mado in t.he 
gr:L,'olly bo.nb of t he \'olga, IUl(l l heir Ull})c)' ~urfuc~ plastered willi a yellow 
:mhmll 8\1b~tanco, whid, he illlngilloc:l to be 6'hes'spawn , Could he ha'l'e 

::::~t:~~~ ~~:,ebr~cil~i'i~o:,~ll:~d ~ ~on'~:~I!~k:~I:~riL~i~n ~t~~:~:~ i~~: 
\'o;lld be pro\,ffl ; !lOll the li tO!''' rem!~rkabl e lllll ~ t,hi8 bird belonge 10 adif· 
1'I'1·,,mt. ~\lh-fall\ily from t.ho Sv.ifh I\ml Collocnl i!l.. Yd L am illclilwtl to 
hdill,'e it, fo r It h a.s been fl. ftinn cd with Ilpp"rcnt truth that tho H QUBC·lllll.rtin 
llloi ~ tt'n s the mud, "it1. which it builds lt ~ n l'~t, with ndhcsin· 8:1. linl, 
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with cakes of a brittle mucilage which, like t1t<lt of the 
eSCll!ent swallow, swells and softens in water; in flame it 
crackles, swells, does not readily burn, and emit." a strowy 
animal odour: it ditJers only in being ycnowish~brown, in not 
ha.ving so many large ail'~bubbles, ill being more plainly 
laminated, and in having even a striated appea.l'ance, caused 
1)y innumerable elliptic:ll exccssi\'ely minnte points, which ] 
helieve to be drawll~ont millllte ai l'~Luuhl ell. 

Most authors iJclieve that the nest of the esculent swaUow 
is formed of either a Fncus or of the roc of a fish; other::;, I 
helieye, Ilftve suspected that it is formed of a secretion from 
tile salivuI'Y glallds of t.he bird. The lfttter view I cannot 
doubt, frollt the preceding ouselyatiolls, i<; tlw correct one. 
The inhllltl habit" of tile Swifts allli the manner in which the 
.-,u bstance hehiwes in flame almost disposes of the suppositioll 
of .Fuclls. Nor can 1 uelieve, nftcl' having examined the 
deied roe of fishes, thnt we should find no tl·at:e of cellular 
matter ill the nests, had they heel! thus formed. How could 
om· S\\"ifts, the lmuits of which arp so well known, obtain roe 
without beill~ lletected? Mr . .l\Incgillivray Ims showl! that. 
the salivary Cl"ypt" of t.he Swifts aI'e largely developed, find 
i ll;' believes th,Lt the Sllustancc wjth which the materials of its 
nest are fitted together, is secreted by their glands. I Cftl1l10t 
doubt that this is the origin of the similar and more copious 
su bstance in the ncst of the North Amcrican Swift, and in 
tllOse of the CollocctNa csculenta. "Ve cnn thus understand 
its vesicular alld laminated structure, alld the curious reti
culated structure of the rhilippian I sland species. Thc only 
e11:.n:::o required in the instinct of these several birds is that 
If';':'s and less foreign llmterials should be llsed. Hence I con~ 
c!ude that the Chinese make soup of dried saliva .* 

In looking fOI" ::t perfect series ill the less common forms 
of hirds' nests, we should never forget that all existing bird:'! 
mllst Le almm;t infinitely few compared with those \\'hich 
have existeu since footpl·jnts wete impressed on the beach of 
the New ned Sandstone formation of North America. 

If it be admitted that the nest of each bird, wherever 
l,lace(l and lJO\ve\"er constructed, be good f01" that sllccies 

.. [It i$ ulmost n,'edle,~ t o obsm·\"e flutt \I I) m ust remember 11w d~tc at 
II lllCl1 thi~ "as 'Hillen; bl.lt it may l>e rcOlJlrkcd thllt IIi! curly" as 1817 It wus 
('Qi.llted out by Home (Ph.!. Ti"f!'~' .' p. 332) tllat t.he prm·enlrlCulus of CoHo· 
{·,Ilm is a peClllilll" glandul3l' sll·uctu"" probubl.' suite(l to ~ecrote tbc ~ub8tan('t· 
of whidl tile nest con~isl~.-G. ,J. R.} 
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under its OWll ~om1it.iolls of life; awl if the nesting-instinct 
varies ever 50 little, when a bird is placed llllder new COtt

ditions, and the variations can be inherited, of which then' 
call bc little doubt--then natural selectioll ill the course of 
ages might modify and perfect almost to ~Uly degree the nesL 
of it bird in comparison 'with that of its progenitors in long 
past ages. Let me take oue of tIle most extraordinary cases 
on record, and see how selection may possibly have acted; J 
refer to Mr. Gould's observation· on the Australian Mega
podidre. The l'alcgalla lalkami scrapes together a great 
pyramid, from two to four cart-loads in amount, of decaying 
vegetable matter; and in the middle it deposit its eggs. TIll: 
cggs are hatched by the fermenting mass, tIle heat of which 
was estimated at 90" F., and the young birds scratch their 
way out of the mound. The accumulation propensity is so 
strong that a single unmated cock confined in Sydney an nually 
collected an immense lllass of vegetable matter. The Leipoa 
oeellatc~ makes a pile forty-five feet ill ciTcumference and four 
feet in height, of leaves tlliekly covered with saud, and in 
the same way leaves its eggs to be hatched by the heat of 
fermentation. The :AJcgapodius tuuwhls in the northern 
parts of Australia makes even a lllllCh larger monnd, but 
apparently including less vegetable matter; and other species 
in the Malayan Archipelago are said to place their eggs in 
holes in the f,yround, \Vllere they fire hatched by the heat of 
the sun alone. I t is not so surprising that these birds should 
have lost the instinct of incubation, when the pl'oper tem
perature is supplied cither from ferrnentation or the SlI ll, <"IS 

that they slwuld have been led to pile lip 1)8£or8hanr1 a great 
heap of vegetable matter in order that it might ferment; 
for, however the fact may be explained, it is known that 
other birds will leave their egg." ,,,hen the heat is suJficient 
for incubation, as in the case or the Fly*catcher which built 
its nest in Mr. Knight's hot-house.t .Even the snake takes 
advantage of a hot-bed in which to lay its eggs; and what 
concerns ns more, is that a common hen, according to Pro
fessor :Fischel', " made use of the artificial heat of a hot-bed to 
hatch her eggs." t Again ReaulUur, as well as Bonnet, 

• Bird.!< of AWllralill, lIud Introdudioll to the Bii'd$ of Australi4, 18-18, 
11.82. 

t Yarl'et'. British llirM, vol. i , p. 1M. 
:I: AliaOll, article " Ills~iuet" in Todtl'$ C!Jclop. cif Alwi. alld Physiuf., 

p.21. 
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oLserved * that ants ccascu their laborious task of daily 
11lO\'illg their eggs to ant!. from the surface according to the 
heat of the sun, when they hau built their nest between the 
two cases of a Lee-hive, where fl. proper find equable tempe_ 
lTl,ture WIIS provided. 

Now let us suppose that the conditions of life favoured 
Lhe extension of a bird of this Family, whose eggs were 
hatched Ly the solar rays alone, into a cooler, damper, and 
more wooded conntry: then those individuals which chanced to 
have the accumulative propensity so far modified as to prefer 
more lea\'es and less sand, would be favoured in their exten
sion ; fur they would accumulate more vegetable matter, and 
its ferme1ltation would compensate for the loss of solar heat, 
and thus more young birds would be hatched whieh might as 
read il y inllerit the peculiar accumulative propensity of their 
parents as om breeds of dogs inherit a tendency to retrieve, 
another to point, and an ol;her to dash round its prey. And 
this process of natural selection might be continued, till t he 
eggs came to ue hatched exclusively by the heat of fennen
tatlOn ; the bird, of course, iJeing as ignorant of the cause of 
the heat as of that of its own body. 

In the case of cOl'vorea1 structures, when two closely 
allied species, one for instance semi-aquatic and the other 
terrestrial, are modified fot· their different manners of life, 
lheir main and general agreement of structure is due, according 
to om theory, to descent from common parents; and their 
slight diflerenees to subsequent modification through natural 
selection. So when we he,ll' that the thrush of South America 
(1'. Palkland:icl/s), like our European species, lines her nest in 
the Sll.me pecu liar way with mud, though, from being sur
l'Ouuded by wholly different. plants and animal<;, she must be 
placed uuder somewhat different conditions; or when we 
heal' that in Nort.h America Lite males of the ki tty wrens,t 
like the male of ollr s11ecies, have the strallge and anomalous 
1mbit of making "cock-nests," not lined with feathers, in 
which to shelter themselves i- when We hear of such .cases, 
altd they arc sufficiently numcrous in all classes ?f an~mals, 
we must attribute the similarity of the instinct to mherltance 
hom common progenitors, and the dissimilarity, either to 

<I Kirby lind Spence, [rdrod. to J;:nfomol., ,"ol., .ii, p. 519. .. 
t l'eabodJ in jJ()Sloli J ou,." . Kat.lli~f_, '·01. in, p. 1 H. For our DrltislL 

'J>l'ciI'S see l\llIegllliuuy, Brit.lJin/JI,yol. ili ,J). 23. 
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selected and profitabte modification, or to acquired and 
inherited habit. In the same manner, as the northern and 
southern thrushes have largely inherited their instinctive 
modification from a common. parent, so no doubt the thrush 
and blackbird have likewise inherited much from their 
common progenitor, but with somewhat more considerable 
modifications of instinct in one or both species, from that of 
their ancient and unknown ancestor. 

'Ve will llOW comider I.he variability of the nesting.instincl. The cuei, 
1\0 doubt, would havu been (ar more numorous, had thc subjoot been attended 
to in othel" countries with the same care as in Great Dritain and the United 
Stetes. .From the geneml unifonnity of the nosts of each speeiell, we clearly 
1100 I-hat even trifling detai[~, such as thc matcriau UlICd and the si tuation 
eho~n on a lugh or low hrn.neh, on a bank or on level ground, whether 
solitary or in communities, are not due to chance, or to intelligence, hut to 
instinct. The Sylvia !I.vir/ieola, for instance, can be distinguishod from two 
c1O!1cly a\lie<\ wrens more rendily by its neet being lined ... --i ~h feathers thltn by 
nlmo~t IlllY other charactcr. ("Yarrcll'g Dritillh Birds.") 

Necessity or compulsion oftcn leads birds to change the situation of their 
nesta : numerous instance;! could be gi'l'en in "lU'ious parts of tho world of 
birds breeding in trees, but in treeleu oonntries on the ground, or amon!!,st 
rook!. Audubon (quoted in " Doston Journ, Nat, llist,," "01. iv, p. 249) 
~t ales that the Gulls on an u let off Lnb-rador, "in coneequcnce of tho perse· 
cution which they ha,emet with, now build in trec!!," instead of in the rods. 
Mr. Couch (" Jllustrn.tioM of Instinct," p. 218) ~tates that throe or fOllr 
sllcce~~i"e layillg~ of t ho sparrow (F. domedicus) having been destroyod, 
"the whole oolony, as if by mutual ag~mont, quitt.ed the place and settled 
tl,emscln:ls among.!lt some IrOl.'!! at 0. {h8tal\ce-,~ situation which, though 
oommon in ~OlllO districts, neither thcy nor their Ilncc~tor8 had ever before 

~ilti~~ 1:~:1~s ,,;~e~'~I~:~~i~nn~~i~hbr;.:~l~il~~?~~t~v;: ~~~~~i:!;~s' ~;:~,P;:~I: 
boles made by t ho sand·martina, and often ecizes on lhe III'~t made by the 
houso·martiu: "the nest also varies grent.ly fI.(.'COrding to the pla~" (Mon· 
tague, "Ornitho. Diet.," p. 452). l 'he lleron (lfacgillivraJ:, " 1.II'1t. Binb," 
"01. h', p. 446: W. ThomplIOn, "Nat. Hi~t. Ireland," vol. Ii, p. 146) builde 
in tree.'!, on precipitous sea·clills, and amongst heath on tho ground . I n the 
United St-lltC8 the .d.1'rlea herodiatt (Peabody in "Doston Journal Nat. Dist.," 
'1'01. iii, p . 2(9) likewise builds in tall or low trees, or on tllC ground; and~ 
wbich i ~ more remarkable, sometimes in commnnities or heronrics, and 
IIODHltimes!IOlitarily. . . 

Convenit'llce comes into pIlly: we hlne soen t~\l.t the ~aylor.bJrd III 
111(lia uses artificial thread instend of weaving l~. A wLld Gold·finch 
(Boltoll's lIarmonia Rurll/i f, vol. i. p. 102) fi rilt took wool, then cotton, 
and then down, whkh .... a~ placed near its nest. The co~nmon Robin 
will often build under ~hcds, four eascll. ha.ving been observed m one sea!lOn 

~~eoMa~~e(Ji:f~r1~~oa)~S::Nds" ~~~~?tli~r~:~~?!~;O~ii~s:b~!)'~U ~~V:rll~~: 
10Wltllldll. of England "glliJl~1 llOU!lCS; ami. thIS m,ust .1u1ve P~lgtously lll: 
creased its range and nnrobel'll. In Arctle Amenca. m 1921) HIT'Il~do {unl ' 
f1'QIIIl (Richardson, "J<'ll1lllllo 1l0rea\i.Amcl'C1mi,"p. 38 l ) for tbe first hme bllilt 
against house!; lind the ne~l:.iI, instead of bei~g cl~~terod. and eacl.l having a. 
t ubnlar entrance, were built under the caves m a smglc hne an~ W~t.hout tho-
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lubuiarentl':l.ncc, or witb II. mer(lledge, 'Ihe dnte of \\, similar change in the 
j",bih of iI.Julw i~ alilO known. 

In all change$, whetllCr from pel"sf'cutiol! or convenience, intelligence 
must come into plu.y in somc ilcg)'re. 1'1)(" Kitty-wren (1'. "uigar/s), which 
builds in various SItuations, u.sullolly nl(lk~ its nest to match .... ith Burroundiug 

~\~;~:~t~c 1~:1~~;a;ili;~I(~~~te~' I~~)t (m~~\~f~t~"~~:C~nll~(1 tl~~~~\n!~~ 
II similar case), Inn'iug heen disturbed by beillg watched, concealed the orifice 
of her nest, we might argue that tho eft,e was one of intelligence. N eitho 
tne Kitty-wren nor,Vtltcr·ouzlJ! (" Mag. of Zool.," vol. ii, 1838, I) . 429) 
iTlvllriably build domes to their negt8, .... hen ptlleed in ehc1tercd situatiom. 
Jesse describes a Jackdaw which bnilt it$ nest on lin inclineu surface in '" 
turret, and reared up a perpe.ll.d iculur ~tac~ of sticks hm feet in height-I> 
labour of .sel'entc('n dIlY~: fallllhe$ of tll is hlrd, I may uud (\Vhite's "Sel 
borne," L .. Uer 21), June been known regul'ldy to bml(l in rllobbit-burro"lI. 
Numerous analogous faete 001.lld be given. 'Ihe " 'a!er-hen (G. l'AlorQPlCs) 1. 

said ()('ClUionally to C(Her her ('gg~ "hen she leaves her nest, hut in one PI'(. 
tN:tcd place 'V. Thompson (" Nat . lli~ t. Ireland ," "01. ii , p. 328) silys thl>~ 
this WIl8 never done. \Valer-llens and Swnns, which build in or ncar the 
water, will in~tinctiycly mise their ue;;t u<! Il00)1 It!! !l,ey perce;ye \-he water 
begiu to rise (Couch" Illustrotiou8 of lnstind," p. 223-6) . But the follow
jng seems a more cnrious e'l!e :-111'. Ynrrell showod me II. sketch oft.he llest 
of a J3hwk A~trllli!l n SWnn, whicll lu.d been built uireeOJ undflr tim drip of 
the eM'e~ of a building; and, to avoid this, Inu)" lIo11d female conjoilltly added 
wmieirculll.r • to the ue!!t, Ullt)l it extended close to the wall, 
within the line of drip; and t hen t hey pushed the eggs iuto tlle lI<,wly added 
portion, MO liS t(l be quite Ilry. TIle Magpie (COJ-t'"8 pica) under ordinary 
circumstances bui1d~ 110 remarkable, bllt vcry unif(Jrm nest; in Norway they 
build in churclles, or spouU! uuder the .eaves of bQlIBCS, :IS Willi (\8 in trees. 

~1~e~\~r~~:7~~ ~~!/b~~i~~dl~~t I1Rlrn~I~I~lgt i~o~\:::~~l~~r;n~ ~,~~~:;~.iJ: 
briars and thorns, BO thut "it .... ould have cost Il. fox somo daya' labour to 
llll.vc got in." On the othcr ham), in a part of Ireland, wJ,c~ a rewo.ro hnd 
been offered for each egg and the mngp,es hud t.;.cn much persecuted, II. pair 
built at the bottom of a low thick bedge, ., without lllly large collection of 
materials likely to !>Urad notice." . In Cornwuli, Ur. Couch MyS be bas 
seen ncar each other, t wo ne~t~, Qn(" m It 1,('<Ige Il()t n yard from the ground 
and" unusually fenced in With a thiek structure of thorns;" the other" on 
the top M El very slender and solitary elm-tIle expf'Ctntion denrly being 
that TIQ ert!lIt uro would nmlllte 10 elimb H~ fragile" column." I have been 
struck by the slendcrn~ss of ~he trees ~Olnet"'les eho~en by th~ mogpio ; but, 
intelligent us this bird IS, I cmmot believe that it fort's('CS tlwt boys could not 
climb such tree~, but r"t1wr tllllt, lU1r ing cl,osen such a tree, it. llll.ll foum} 
frQnt e;rpenence that it is nsare pJacc.t 

Although I do not. doubt that mtcllih'C'll(,C und experience often come 
into play in t~le ~idific.ation of Bir<h. Jrt both often fai l ; R J alJkdaw hM 
bec)) ~een t.rpllg J)l ",''" 10 get a. ,ti"k t hrough" tnrrd window, lind had 

" [ A 'I"OI"(! is here a~ciJentnlly(lmi tfl' .. 1 in the MS.-G.J. R.] 
t For NQr"ay, see In iIla!!. of Zu"l. find B o/., 1838, Yo!. ii, po. 3U. FOl' 

SCQ\lalld, n t·Y. J . Hull, Tro Tlefs in Seveland . s('{' Art . "Instinct' in Cyclop. 
of ,1 ,,,,1. altd PI"gsiol., p. 22. For lrdalHl, 'V. Thompson, Nat .. IIi,,'. of 
l .-elrwd, vol. ii, p.329 .. For COrH\\Il11, :lee Couch, Illu~t,.ntlO"1r of j"8tinci , 
p.213. 
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not ~cn8e to draw it in lcngthwaY8: White (Letter 6) deseribcs ~01n8 mar' 
tins which year lifter year built their nests on an exposcri wall, and Jear aJWr 
Jcut they wero washed dewn. 'rhe Furltlfrill.5 Cllniculariu$ in S . .America 

~::::r:b~!;r ~~r~S) i~b:::~dli~~{:k\i~8 i!:i:I;\Il:,dwi~:a;U~'c~~~~n~I~~ 
through mud· walls, over which they wcre constantly tlitting, without t.hus 

pc,\~:!;g l"~~:tj~l:! ::~~~e~~ ~~; ~~~llet~~~~::t~~g~~;~r tt~:i;:t:s:~ macu-
{"riu~ (Ycabo<ly, "Boston JOUnI. No.t.liist.," ,·ot. iii, p.219) lays her eggs 

M,;e~il~::,,~:n ti::s b::o~~unt~;eS~~~~:C~! ~~es:s y:~\~~tl;~nU::~g o~En~~ 
rim citri1U!lla) given in "Yarrell's British Birds," whic~ laid its eggs find 
h:ltclled them en the bare ground: this bird generally builtls on or very close 
t<l tbe ground, but a caw ia reoot"dc(l of its having built at a height of 8Cl"cn 
f~~t. A nest of a Cbaffinch (FringWa caleh$; "Annals and Mag. ef Nat-. 
History," yot. viii, 1842, p. 281) has bNln de&'ribed, which was bound by a 
Ilicce ef whipcord pUBsing OIlC.., rOlllld II branch of a pine tree, IUld then 
lirmly iutcrwo"cn with the matenals of tile ncst: tlle nest of the chaffinch 
can pl~lO!;t bc re~ized by tbe clc~nt 111llnner with which it is cooted 

~it·~.~i~tc~i~ b~: PIl~C~~::o~~ ~;ti~l;h~:,log~~t~l~~~ d(~~:i:::';) 
builds in busbes, but aometimC<!, when bushes abound, in heles of walla or 

~~l~l~d$li~dj~n;n:r::o a:i~nd::;' ~:;:;.I~~V: ~~i~to:~~to:::t.~~~.eHl~:' 
of hcland," vel. i, p. ]36: COllch," Illustrations of Instinct," p. 219). The 
ne,\,. W. D. Fex informs me that 1m "eecentric pair of blackbirds" 
(T. mervin) for thT(.'C oonsecutil'e yea)'!l built in il"y against a wall, and 
alwaJ~ lined their nc~t with bl~k borse·bair, though there "'113 nething W 

~~~~::eli:n~oob~IT!I;~a:d!:~~~d ti~ ~~:\\~i~:n~e~ri~~t sb:r~· ,,) ~~: 
neats ef t.,,·o Red~tarts, of which onc alene was lined with a prefusion of 
willte feathel'!!. 1'he Golden·crcsted '''ren (Mr. Sheppard in" Llnn. Trans.," 
Tot xv, p. H) u8lll!.lly builds lin epen ncst. attaclled to the under side of It 
flr·branch, hut somelimL'S on the brnncJl, and Mr. Sheppard 1111.3 seen one 
"pendulous witll a hele o.n.OIlC side." Of the W"ondelful ncat of tlle Indian 
' Veaver·bird (Plo('ewI P'uhppe~sill, " Proc. Zool. Soc.," July 27, 1852), about 
one 01' tViO in ever' fifty hI""£! (Ill upper elllllllher, in which the rode! nest, 

. til !l pent.heuae added 

8 p~~!~i!ll~eitla~{!:i~ 
"There are few birds 

\\'hich do Il0t OCClLSionnlly vary from the general ferm ill building t\leir 
nests." "It is evident," &lH :Mr. D1ackwall, "t1l1~t birds ef the same Bpecies 
possess tbe constructive po";'el"S in wry dificrent degrees ef perfection, fer the 
ne~h of some indh·jduals Ilre finil!hed in a IUannel' greatly sllperior W these 
ofotJlers." 

Seme ef Ule ('aees ubove given, SUell as tbe Tetanus either making a nest 
or building en the bart) brnlund, or tllat of the ' Vu.wt'-ouzcl making Ot not 
lIlIlking a dome to its ncst, ought., pcrhaps, to bo cnlled a double instinct 
rather than a l"ariation. But the mOtitcurieulI case of u. double Instinct which 
I have met with, is t.bl1t ef tbe S.v/.ma eist-ico{a given by Dr.P. Sari (" Anns. 
dee Se. Nat.," Wllle ii, p 126). This bird in Pisu. annually makee tw"o neat.s; 
the autumnal ncst i~ fermed by lcavcs being llCWll toget.her with spiders' ..... ebs 
Rnd the down ef plants, and is placoo in ml1l"!!hes j the l"crual nest is placed 
in tufts of grasB in corn-fields, 111ld the leal'e8 are not sewn tOl\etller; but lile 

2 A 2 
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sides are tllickcr und very dlfferent materials are used. In such cases, as wa, 
formerly :remarked with resl!(l{:t to corporeal strnclUTC6, a grcatnnd apparently 
abrupt change might 1m eftecwd in the instinct of l\ bird by onc forlll alODe 
of the nest being retained. 

In ~omc cases, when HIe same species ranges into l\ difi'cT()nt clinlate, tllO 
nest. differs; the ArtamWi swdidu$ in 'l 'asmania build!! a larger, more eOlll_ 

jJlwt, and neater nest, than in Australia (Gould's" Birds of Austmlia " ). 
'l'he Sterna 7IIillllla, according to Audubon (" Anns. of Nat.. Hist..," "01. ii, 
1839, p. 462), in the southern and middle l l. States merely scoop!! a slight 
hollow in the sand; "but on thc coast of Labraderit makes a very snng nest, 

;~: :(;Zl~~~!!,.,~"cl,11~:!~di~~~~~::r ofntct~~::l~~~t~'~~!~e a(i:a~~. t~: 
" lloswn J OII"", of Nut. Hist.," \"01. iii, p.97) "wlliell build in the south 
mllke their nests of light moss, widell allows the air to pass through, and 
complote it withollt lining; while in t he cool cli!ll~te of Ncw England they 
\lllIke thoir nests of soft subst1mccs closely woven With u warm lining." 

Habitations of j1fammals.-On this head I shall make but 
few remarks, having said so much 011 the nests of Birds. 
The buildings erected by the Beaver have long been cele
bmted; but we sec olle step by Wllich its wonderful instincts 
might have been perfected, in the simpler house of an al1ied 
animal, the Musk Hat (Piber zibcthwlls) which, however, 
H earne- s~'s is something like that of the Beaver. The 
solit.ary Beavers of Europe do not practise, or have lost the 
greater part of their constructiyc instincts. Certain species 
of nats now uniformly inhabit the roofs of houses,t but other 
species keep to hollow trees-a change analogous to that in 
swallows. Dr. Andrew Smith informs me that in the unin
ha.bited parts of S. Aft'iea the hyrenas do not live ill burrows, 
whilst in the inhabited and disturbed parts they do.~ Soveral 
mammals and birds usually inhabit bunows made by otlier 
i:ipecies, but when such do not exist, they excavate their own 
Ilabitations.§ 

In the genus Osmia, one of the Bee family, the several 
species not only offer the most remarkable differences, as 
described by Mr. x'. Smithll in their instincts; bnt the indi
yiduals of the same species vary to an unuSIHu degrce in this 
respect; thus illustrating the rule, which certainly seems to 

• Hearne'g Trat'e/s, p. 380. Heame has giyen the best description (pp. 

227t2t~/~.r lUn~\\~ohi~ ;Jnt;e ;!lll~;! ~ ~~I~h:vf,e;.vr~·6. 
:t A CIl.Se sometimes qnoted. of Hares hlll'ing made bnrrows in nn exposed. 

situation ('&nn.8". ()f JYat. ll ist., "1'01. ", I). 36~), !lC{lms t(l me to require "erifiea
tioll : were not tIle oM rabbit.-burr<Jw$ "sed ? 

§ Z ool09!/ of/he- F().IIage of fI. e neaglc, "!Iammalia," p. 90. 
U Catal()gIH' cif British IIymenoptera, 1855, p. 158. 
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hold in corporeal structures, namely, that the parts which 
differ most in allied species, are apt also to vary most in the 
same species. Another Bee, the lIfegachile maritima, as I am 
infol·med by Mr. Smith, neal' the sea makes its bUlTOWS in the 
sand-banks, whilst in wooded districts it bores holes in posts.* 

I have now discussed several of the most extraordinary 
classes of instincts j but I have still a few miscellaneous 

~~:~r~; ~~~:~~~~e'~l~h l~::v:~~~tC~~;!~g~ s:i~~·!; \~~jc~ ~~~~ 
been crippled amI could not spin its web, changed its habits 

~~;\~~~~p~~~il~; i~f~os~~~~I~!~tgS~I~~~I~:e~~: l~~~~a~~~b~er~ 
different instincts undel· difierent circumstances, or at different 
times of life; and one of the two might through natural selec
tion be retained, and so cause an apparently abrupt difference 
in instinct in relation to the inseets' nearest allies: thus the 
larva of a beetle (the Oictnus scraphula1w), when bred on the 
scrophularia, exudes a viscid substance, which makes a trans
parent bladder, within which it 1llldergocs its metamorphosis; 
but the larva when naturally bred, or transported by man, on 
to a verbascum, becomes a burrower, and undergoes its meta
morphosis within a leaf.! In the caterpillars of celtain moths 
there are two great classes, those which burrow in the paren
chyma of leaves, and those which roll up leaves with consum
mate skill: some few caterpillars in theil· early age are 
burrowers, and then become leaf-rollers; and this change was 
justly considered so grcat, that it wa.s only lately discovered 
that the caterpillars belonged to the same species.§ The 
Angoumois moth usually has two broods : the first are 
hatched in the spring from eggs laid in the autumn on grains 
of corn stored in granaries, and then immediately take flight 
to the fields and lay their eggs on the standing corn, instead 
of on the naked grains stored all round them: thc moths of 
the second bl·ood (produced from the eggs laid on the standing 
corn) are hatched in the granaries, and then do not leave the 
granaries, bu!' deposit their eggs on the I"rrains around them; 
and from these eggs proceed the vernal brood which have the 

• [H~ro follows a section on the instincts .0£ PO-rMitism, Sun e-ma.king, ami 
Cell-makmg, whicll is pubhshod in the Origul of SpU:ie8.-G. J. R.] 

t Quoled on authorit,y of Si,. J. Banb in JQ/Jrnal Linn. Soc. 
t P. Huber in Mem. SOil. 210.118. de Gen,}ve, Wffle x, p. 3S. 
§ 'Ve~twood, in Gardeners' Chronicle, 1852, p. 261. 
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different instinct of laying on the standing corn.* Some hunt
ing spiders, when they have eggs and young, give up hunting 
a.nd spin a. web wherewith to catch prey: this is the case 
with a Saltieus, which lays its eggs within snail-shells, and at 
that time spins a large vertical web.t The puprc of a species 
of Formica are sometimcs+ uncovered, or not enclosed within 
cocoons; this certainly is a highly remarkable variation; the 
same thing is said to occur with the common Pulex. I,ord 
llrougham§ gives us a remarkable case of instinct, namely, the 
chicken wi thin the shell pecking a hole [lila then" ehipping 
with its bill-scale t ill it has cut olf a. segment from the shell. 
It alway:;;; lllO\'eS from right to left, and it always cuts off the 
segment from the big end." But the instinct is not qnite so 
invariable, for I was assured at the Eccalobeion (May, 1840) 
that cases have OCCUlTed of chickens having commenced so 
close to the broad end, that they could not escape from the 
hole thus made, and had consequently to commence chipping 
again so as to remove another and larger rim of shell: more
over occasionally they have begun at the nalTOW end of the 
:-,he11. The fact of the occasional regurgitation of its food by 
the Kangarooll ought, perhaps, to be considered as due to an 
intermediate or variable modification of structure, rather 
tltan of instinct; but it is worth notice. It is notorious 
that the same species of llil'd has slightly difierellt vocal 
powers in different districts; amI an excellent observer 
remarks that" an lrish covey of Partridges springs without 
uttering a call, whilst on the opposite coast the Scotch covey 
shrieks ,,,ith all its might when sprung.'" Bechstein says 
that from many years' experience he is certai n that in the 
nightingale a tendency to sing in the middle of the night or 
in the day runs in families and is strictly inherited. ** It is 
remarkable that many birds have the capacity of piping long 
!"Iud difficult tunes, and others, as the Magpie, of imitating 

'" Bonnet, quowd by Kirby and Spence, ElltOtnO{fJ9!/, Y01. ii, p. 480. 
t Dug11s in Allns. des S c •. Nat., 2nd series, tomo d, p. 196. 
t F. Smith in Trans. Enl. Soc., "01. iii, N.S., l't, iii, p. 97; and Do Goor, 

fJ lloted by .Kirby and Spence, EutQfIIO{09!/, vol. iii, p.227. 
§ Disserlalio1J,ou .Naf.ur(~17'heolOfl.IJ , vol. i , p. 117. 
II w. C. Martin in Ma.q. of Nat. Ri!l., N.S., T01. jj, p. 323. 
"J 'V. 'rhompwn, in Nal. ]{is!. freland, vol. ii, p. 65, saya that l,e has 

ob,erved thill, lInd that it is well known to ~porhmen . 
•• Sf.ben.vOgel, IS4O, s. 323. See on different powel'!! of singing in 

different pl8Clls, B. 205 and 265. 
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all sor~ of sounds, Rnll yet that in a state of nature they 
never (hsplay these powers.· 

As there is often much diffICulty in imagining how un 
insLinct could first have arisen, it may be worth while to give 
a few, out of many case.':;, of occasional and curious habits, 
which cannot be considered a.,'i regular instincts, but which 
lIlight, according to our views, give rise to such. Thus, 
severnl cases are on recol'dt of insects which naturally have 
very dincl·enl:. habits having been hatched within the bodies 
of mell-a most remarkable fact considering the temperature 
to which they have been exposed, and which may explain 
the origin of the instinct of the Gad~fly or (Estrus. We can 
see how the closest association might be developed in 
Swallows, for Lamarck! saw a dozen of these birds aiding a 
pair, whose nest had been taken, so effectua.lly that it was 
completed on the second day; and from the facts given by 
Macgillivray§ it is impossible to doubt that the ancient 
accounts are true of the Martins sometimes associating and 
entombing alive sparrows which have taken possession of one 
of their nests. It is well known that the Hive-bees which 
have been neglected" get a habit of pillaging from their more 
industrious neighbours," and are then called eOl'Saus; and 
Huber gives a fa r more remarkable case of some Hive-bees 
which took allllOSt. entire possession of the nest of a Humble
bee, and fOl" three weeks the latter went on collecti.I1g honey 
and then regorgcd it at the solicitation, wit.hout any vIolcnce, 
of the Humble-bee.1I "\Ve are thus reminded of those Gulls 
(LCSt1'is) which exclusively live by pursuing other gulls and 
compelling them to disgorge their food .~ 

I n the Hive-Lee actions are occu.sionally performed which 
• Blackwall's Researches i n Zool(J!I!J, 1834, p . 158. Ouvier long a.go 

remarked that all t hl! paeseres hare appnrently a simila.r structure in their 

fi:i~~o;~:~~r:~~~:e!:tl~l~\;:;iv~nr~~~s~o::;~~~ !~~tit~~h0[b~~~': 
ing bu',fs which IDlltu.1.(l sounde when in "aptivit.y not domg 80 in a. !ta.w of 
nature, see p. 222, where 1 here is evidence of "ertain wild birds imitating the 
sounds of other species.- G. J . R.] 

t Rc~· . L .• Tenyns, Oh~erlJation.f ill Nat. H ist., 1846, p. 280. 
::: Quoted hy Geo/fry St. Hilaire in A.nn8. de8 Mut ., tome i:r, p. 471. 
§ Britisli Bird" \"01. iii, p. 691. 
II Kirby a.nd Spence, Entvmoir>gy, vol. ii, p. 207. T he e:l.56 given by 

Huber is at p. 119. 
,. Th"!"1l i~ rea~on to su~pect (!tIaegiUivmy, Briti"l Rink, " 01. v, p. 500) 

tllat some of the specie~ can only digest food which has hL>en pa.rtially 
digested by otl,e," birds. 
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we must rank amongst the most wondcrful of iHbtiucts; and 
yet these instincts must often have been dormallt durinc
many generations : I refer to the death of the queeu, whe~ 
several worker-Iarwe are necessarily destroyed, and being 
placed in large cells and reared on royal food, arc thus 
rcndered fertile: so again when a hi\'c has its queen, the 
males are all infallibly killed by the workers in autumn; but 
if the hive has no queen, not a single drone is ever de
stroyed.- Perhavs a ray of light is thrown Ly our theory on 
these mysterious bllt well ascertained facts, Ly considering 
that the analogy of other members of the Bee family would 
lead us to believe that the Hive-bee is descended flum other 
Bees which regularly had many females inhabiting the same 
nest during the whole season, awl which never dcstroyed 
their own malcs; so that not to destroy the males and to 
give the normal food to additional larne, perhaps is only a 
l'eversion to an ancestral instinct, and, as in the case of 
corporeal structures rC\lclting, is apt to occur after many 
generatiolls.t 

1 will now rcfer to a few cases of spccial difficulty on our 
theory-most of them parallel to those which 1 adduced 
when discussing in Chapt,cr VIII corporeal structures. Thus 
we occasioually meet with the same peculiar instinct in 
animals widely remote in the scale of natul'e,and which conse
quently cannot have derived the peculiarity from community 
of desccnt, The Malothrus (n bird something like a starling) 
of N. and S. America has precisely the same habits with the 
Cuckoo; but parasitism is so common throughout ll ature that 
tIlis coincidence is not very surPlising. The pamllelism in 
instinct betwccn the 'White Ants, belonging to the Ncmop
tera, twd ants belonging to thc Hymcnoptera, is a far more 
wonderful fact; but the parallelism seems to be very far from 
close. Perhaps as remarkable a case as ally on record of t.he 
same instinct baving been independently acquired in two 
animals very remote from each other in relationship, is that 
of a N europterous and a Diplerous larva diggiug a conical 

• Kirby and Spence, Elliomolo9/1, \·o!. ii, Pl'. 510- 13. 
t [Conccrning the question wily there arc so many drones as to ~quil'e 

killing, see A1flJllul Intell(qenr.e, p. WG, wllere I suggest that among the 
anee8tors of tIle U,,·c·bec the malc3 lllay IHwe been of use as wOI"kcr~. But 
possihly tIle drones may even now be of lllle as nurses to t.lH) ]arnr, for I am 
told by an el:pericnced bee-keeper that he believcs this to be the case.
G. J . R ] 
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pit-fall in loose sand, lying motion1ess at t he bottom, and it 
the prey is about to escape, casting jets of sand all round.-

It has been asserted that animals are endowed with 
iustincts, not for t.heir own individual good, or for that ot' 
their own social bodies, but for the good of other species, 
though leading to their own destruction: it has been said 
that fishes migrate that birds ancl other animals lIlay prey on 
them: t this is impossible OIl our t heory of natural selection 
of self-profitable modification of instinct. But I have met 
with no facts ill SUppOlt of this belief worthy of considera
tion. Mistakes of instinct, as we shall presently see, may in 
some cases do injury to a species and profit urlOthel'; one 
species may be compelled, or even apparently induced by 
persuasion, to yield up its food 01' secretion to another species; 
but that tiny animal has been specially endowed wjth an 
instinct leading to its own destruction or harm, I cannot 
believe without better evidence than has hitherto been 
adduced. 

An instinct pel'formed only once during the life of all 
animal appears at first sight a great difficulty on our theory; 
but if indispensable to the animal's existence, there is no 
valid reason why it should not have been acquired through 
natural selection, like corporeal structures used on ly on 01lC 

occasion, like the hard tip to the chicken's beak, or like the 
temporary jaws of the pupa of the Caddis-fly or Phl'yganea, 
which are exclusively used fol' cutting open the silken dool'S 
of its curiolls case, and which are then thrown off for evel'·t 
N eveliheless it is illlPossible not to feel unbounded astonish
ment, whcn one reads of such cases us that of a caterpillar 
first suspending itself by its t ail to a little hillock of silk 
attached to some object, and then undergoing its meta
morphosis ; then after a time splitting open one side ami 
exposing the pupa, destitute of limbs 0 1' organs of sense amI 
ly ing loose within the IrnoeT part of tlte old bag-like split 
skin of the catcrpillar: this skin serves as a ladder which the 
pupa ascends by seizing on portions between the creases of 
its abdominal segments, and then searching with its tail, 
which is provided with little hooks, thus attaches itself, and 

• Kirby Ilnd SpeDce, B iltomology, vol. i, pp. 429-435. 
t LinD!l.\u~ ill Amamilates Ac'ademica, vol. ii; and Prof. Alison 011 

" Instinct" III Todd'~ eycl. of A nal . and Pkyriol., p. 15. 
t Kirby and Spencl', EI1/uIIIQ{ogg, 1'01. iii, p.287. 
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afterwards disengages and casts off the skin which had served 
it for a ladder.* I am tempted to give one other analocrous. 
case, that of the catt'rpiUar of <t Butterfly (l'hckla), wllich 
reeds within the pomegranate, hllt when full fed gnaws its. 
way out (thus making the exit of the butterfly possible before 
its wings are fully expanded), and then attaches with silk 
threads the point to the branch of the tree, that it may not 
fall before the metamorphosis is complete. Hence, as in so 
many other cases, tIle lana works on this occasion for the 
safety of the pup~~ and of the mature insect. Our astonish~ 

~~~~I: ~~ t~~~:1~n~~~u:;~e~~/~~~t~:;111~~'s aat;:~h ~~;~t !e~ 
perfectly with silken threads leaves to the stems for their 
own safety; and that another caterpillar, before chant.'1.ng 
into a pupa, bends the edges of a leaf together, coats one 
surface with a silk web, and atl:..:'1.ches this web to the foot
stalk and branch of the tree; t he leaf afterwards becomes 
britcle and separates, leaving the silken cocoon attached to 
the foot-stalk and branch ; in this case the process differs but 
little from the ordi nary formation of a cocoon and its attach. 
me'i:tt to any object.t 

A really far greater difficulty is offered by those cases in 
which the instincts of a species differ greatly from those of 
its related forms. This is the case with the above mentioned 
Thekla of the pomegranate; and no doubt Illany instances 
could be collected. But we should never forget what a small 
proportion the living must bear to the ex.tinct amongst 
insects, the several orders of which have so long ex.isted on 
this earth. Moreover, just in the same way as with corporeal 
structures, I ha\'e been surprised how often when I thought 
I had got a case of a perfectly isolated instinct, I found on 
further enquiry at Jeast some traces of a graduated series. 

I have not rarcly felt that small and trifling instincts 
were a greater difficulty OIl our theory than those which 
have so justly excited the wonder of mankilld; for an 
instinct, if really of no considerable importance in the 
strug<Jle for life, could not be modified or formed through 
natural selection. Perhaps as striking an instance as can be 
given is that of the worker of the Hive-bee arranged in files 
and ventilating, by a peculial· movemenL of their wings, the 

• Kirby nnd Sp.cnce, Entomology, vol. iii, Pl). 208-11. 
t J . O. 'Vcs~wood in Trall/;.l!.·"lvmol. SQC., vol. ii, p.l. 
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well-closed hi ve : Lh is ventil ation has been artificially imi
tated,'" and as it is carried on even during winter, there can 
he no doubt that it i~ to hring in free air and displace the 
carbonic acid gas : therefore it is in truth indispensable, ilild 
we may imagine the stages- a few bees firs t going to the 
orifice to fan t bemselves- by which the instinct might have 
been arrived at. \Ve admire the instinctive caution of t he 
hen~pbeo.sant which leads her, as -Waterton remarked, to lIy 
from ller nest and so le..'We no track to be scented out by 
beasts of prey; but tiLi& again may well be of high import
ance to the spccics. It.. is more surprising that instinct 
should lead small nest ing birds to remove their broken eggs 
and the early lllutings, whereas with partridges, the young of 
which immediately follow their parents, the broken eggs are 
left round the nest; but when we hear that. the nests of 
those birds (Huleyonidru) in whieh the mutiugs are not 
enclosed by a film, and so can hardly be removed by the 
parent, are thus" rendered very conspicuous; "t and when 
we remember how many nests are destroyed by cats, we 
cannot any longer consider them instincts of trifling impOlt~ 
fmcc. But some instincts one call hardly avoid looking at as 
mere tricks, or sometimes as play: an Abyssiu ian pigeon 
when fired at, plunges down so as to almost touch the sports~ 
man, and then mounts to an immoderate height:+ the 
Bizcaeha (Lagostomus) almost invariably colleet8 all sorts of 
l'nbbish, bones, stones, dry dung, &c" near its bunow: 
G-uanacoes have tJlC habit of returning (like Flies) to the 
same spot to drop theil' excrement, and I saw one heap eight 
feet in diameter; as this habit is common to all the species 
of the genus, i t must be instinctive, but it is hard to believe 
t hat it can be of any usc to the animal, though it is to the 
I 'eruviall'l, who use the uril;!d dung for fuel§ Many analogous 
fflct.'> could probably be colleeLed. 

'Wonderful and admirable as most instincts are, yet they 
c..'1 0not be considered as absolu~ly perfect: there is a COll-

; ~~~l i::~~1~~fcN~:.to;,~~~!!fI. S~\~;'. Iti. 193. 
:t. Bruce's Trave/-t, vol. v, p. 187. 
§ See my Jourilal qf Researches, p. 167 for tho GuanlWO; for the 

BiWlWh~ p. 145. arltIlY odd i n~tinch lIre connected with the e:o;erement of 

~~~~)~' ~~t~~h~b~:i~~o~H:II~ ~i/~:~ri:it~eDo~:~r:e': O~~h:s~:~ 
drposih of the Hyrax, Livingston's Mis&iQnar!l Tra"l)el." p. 22. 
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stant struggle going on throughout naLure betweell the 
instinct of the one to escape its cne lllY and of thc other to 
secure its prey. If the instinct of the Spider be admirable, 
that of the :Fly which rushes into its toils is so far inferior. 
nare and occasional sources of danger afe lIot avoided: if 
death inevitably ensues, and creatures canllot llave learnt by 
seeing others suffer, it seems that no guardian instinct is 
acquired: thus the ground within a solfortam in Java is 
strewed with the carcases of tigers, birds, and musses of 
insects kined by the nos-iow; exhalations, ''lith their flesh, 
hairs, and feathers preserved, but their bones cntirely con
sumed.* Migratory instinct not rarely fails, awl the animals, 
as we have seen, are lost. 'What ought we to think of the 
strong impulse which leads Lemmings, Squirrels, Ermines,t 
and many other auulIals which are Hot regularly migratory, 
occflSionally to congregate and pmsue a headlong course, 
across I:,'l'eat rivers, lakes, and evcn into the sea, where vast 
numbers perish; and ultimately it would appelll' that all 
perish ? The country being overstocked seems to cause the 
original impulse; but it is doubtful whether in all cases 
scarcity actually prenils. The whole case is quite inex.
plicable. Docs the sallle feeling act on these animals which 
causes men to congregatc uuder distress nnd fear; and are 
these occasional migratiolls, or rather emigrntions, a forlorn 
hope to lind a lIew and better land? The oCCflsional emigra
tions of insects of many kinds nssociated together, which, al'> 
I have witnessed, must perish by countless myriads in the 
sea, are I'> till more remarkable, as they belong to families none 
of which are naturally socia l or even migratory.t 

'" 1'011 Bucll, De~cript. 1>1 • .Ip. des Ile>l Ca1laries, 1836, p. 423, on tllc 
cl:ccllentuulhority of M. Reinwurdts. 

t L . LloYfl, Scandinattia1l AdVf<lIlure, 1851-, rol. ii, p. 77, gi\c~ nn cxcellel: t 
RCl"Ount Qf t.he migrution of Lemmings , "hen ~"imming aewes II lake, If 

~~iira~i:~s ~::t, ~!~~v i~I~;·~~:I~~:;7, s~~~~llf8~~,w1~~~.c °bl~~::~'t!l~e~ ll ~~~: 
t.O.I .... rish. See J6g5hiim';J ,,,--"Count in Swed/,h .1.rf8, yoJ. i" 1763, oferDllnes 
ffilgrllting ulld eillering the sl'a. S t)(' Badlman'~ nCl'oun~ in JJlag . oj Nat.1ii"!., 
N .S., ,·o\. iii, 1839, p. 229, of the migration of squirrcJ$; they are bad 
swimmers ami get across great. :ri~er~ . . 

lsJ, ~;:. s~~~l~~e~;I:~: :el~:~~k~:nn~'ll~d!crc:io~altl:i:~W~~o~ti~sle!:":~i 
shows l,o,," inexpticnble the cuse is. Sec also Kirby and Spene(l,EntomolOfl.~' 
yoJ. ii, p. 12; and 'Weil:'scnbom in .lJrli!. oj .J.Yat. II'!!I ., N.S., Ib34, YO\. IU, 
I)' 516, for interesting dcw.ils on II- great migration of Lil.J.cllulre, generally 
along theeOlirse ofriYcrs. 
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The social instillet is indispensable to some anilllals, 
useful to stilt more ror the ready notice of danger, and appa
rently only pleasant to some few animals. But olle cannot 
avoid thinki ng that this instinct is carried in some ca..'>es to 
an injurious excess: the antelopes ill S. Africa awl the 
Passenger Pigeons in N. America arc followed by hosts of 
carnivol'ons beasts and birds, which could hardly be suppOlted 
in such numbers if their pl'ey were scattered. The Bison of 
N. America migrates in such vast bodies, that when they 
come to natTow passes in the river-cliffs, the foremost, accoru
illg to Lewis and Clarke(?),* are often pushed over the 
precipice and dashed to pieces. Can we believe when a 
wounded hcruivOl'ous animal returns to its own herd and is 
then attacked and gored, that this cruel and very comlllon 
instinct is of any service to the species? It has been 1'0-

lIl arkedt that with Deer, only those which have been much 
chased with dogs are led by a sense of self-preservation to 
expel thei r pursued or ' .... ounded companion, who will bring 
danger on the herd. But the fearless wild elephants will 
" \\ngenerously attack one which has escaped into the jungles 
with the bandages still upon its legs.":j: And I have seen 
domestic pigeon!;; at.tack and badly wound sick or young and 
fallen birds. 

The cock-pheasant crows loudly, as everyone may hear, 
when going to J'oost, and is thus betrayed to the poachcl'.§ The 
wild Hen of India, as I am inrormed by Mr. Blyth, chuckles 
like her domesticated OffSpl'iug, when she has laid :tn egg; 

• [Thc note of interroga.tion is ill the MS.-G. J. R] 
t W. ScroIJc,Arl '-If D~t!T Sf(llkill9, p. 23. 
t Corse, in Asiatic Rl!se(Jrch~8, wI. iii, p. 272. T.his fact IS the more 

~1.r:J.ngc Ill! nn Elephant which lmd e8Cflpcd from :t pit was seen hy many 
willl€'SSCij to slOP ilnd nssist with hia trunk Ilis oompnnion in getHng OUL of 
tlle pit (Atltena.um, I B-t(J, p. 238). Capt. Suiinm, R.N. , inforlIlll me that he 
watched for more Llmu half an hour, at lhe Fulkhmd lslanrls, a, Logger
llmded Duck defending a wounded Up1all(l Goow froUl t.ho l'epo:atoo attack~ 
of a ClU"I'ioll H.a.wk_ 'rhe upland gooS!) first took 10 tho water, and the duck 
swam close alongside ller, always defl·ndmg ller wtth ib gtroDg beak; wholl 
the g~ crawled ashore, the duck followell, going round ll.nd round her, and 
when the goose again took 10 the ~c,. Ihe duck "\\11S ~I:ill vigorously defending 
her; yet at olllor timei tlli~ duck never ll~iocintes WiOI tllis goose, for their 
fooll and pl.we of habi.talion arc utterly different. I very much fC6r, front 
"'hat we ace of little blrtb chasmg hawks, that It would be moro phiiosophic:ll 
to attr ibute this OOllduct. ill the duck to hatred of tho <-'ll.n"ion hawk miller 
than to bencvolcnoo for the gOOl'C. 

§ Rev. L. J ouyua, Obserpatioll$ in Natllral Histor./f, ] 846, (1 . 100. 
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and the natives thus discover hel' nest. In La Plata the 
Furnarius builds a. large oven-like nest of mud in as C011-

spicuous a place as possible, on a bare rock, on the top of a 
post, or cactus-stem;· and in a thickly peopled country, with 
mischievous boys, would soon be externlinated. The great 
Butcher-hini conceal::; its uest very badly, and the male 
during incubation, and the female after her eggs are hatched, 
betray the nest by their repeated harsh cries.t So again ,t 
kind of Shrew-mouse at the Mauritius continually betrays 
it.self uy screami ng out as soon as approached. Nor ought 
we to say that these failmes of instinct are un important, as 
principally concern iug mall alOlJe; for, as we see instinctive 
wildness directed towards man, there seems no reason why 
other instinctl; should not he related to him. 

The number of eggs of the American Ostrich scattcred 
over the country, and so wasted, has alI'eady been noti ced. 
The Cuckoo sometimes lays two eggs in the same nest, leading 
to the sure rejection of one of the two young birds. Flies, it 
ha'> often been assel'ted, ht'ttltently make mistakes, and lay 
theil' eggs in substances not li tted for the nourishment of 
their larvm. A Spidert will eagerly seize a little baH of cotton 
when dcprived of her eggs, embedded as they are in a silken 
envelope; but if a choice be ~iveu her, she will prefel'ller own 
eggs, and will not always seize the ball of cotton a second 
time; so that we see sense or reason here correcting a. first 
mistake. Little birds often gratify their hatred by pursuing 
a Hawk, and perhaps by so doing distract its attention; but 
they often mistake and persecute (as I have seen) any inno
cent and fo reign species. Foxes and other carnivorous 
beasts often destroy far more prey than they can devour or 
carry away ; the Bee Cuckoo kills a vast number more bees 
than she can eat, and .. ullw isely pursues withtmt interruption 
this pastime all the day long."§ A queen Hive-bee confined 
bv Huber, so that she could not lay her eggs in worker cells, 
,,;onld not deposit, but drol)ped them, upon which the 
workers devoured them. An unfertilized queen can lay only 
male eggs, but these she deposits in worker and royal ~ells
all abermtion of ill stinct not surprising lUldel' the Cll'cum -

• Journal uf R~'F"rdl l! ', p. 95. 
t Knapp, Jour"al Qfa ]falul'ali.l , 1" 188. 
! These facls al"C SllCll hy Dug~s in A.II1IS. des Se. Nat., 2nd sel"i e~ 

tome "j, ]>. 196. 
§ Bruce'lf :1'l'avel~ iii .101l'lsill<a, " 01. v, p. 179. 
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stances; but" the workers themselves act as if they suffel'Cu 
in their instinct frolll the imperfect state of their qu een, 1'01' 
Lhey fed these male lUl'nc with royal jelly and treat them 
as they would a real queen."· But what is more su rprisill~, 
the workers of Humble-lx.>es habitually endeavour to scizt' 
and devour the eggs of their own queens; 11nd the utmost 
activity of the mothers is "sc!ll'Cely adequf\te to prevent t.his 
violence."t Can this strallge instinctive habit be of allY 
service to the Bee? Seeing the innumerable and admirablu 
instincts all directed to rear and multiply young, can we 
belie\'e, with Kirby and Spence, that this strange aberrant 
instinct is given them "to keep the population within 
due bounds?" Can the instinct which leads the female 
spidcl' savagely to attack and devour the male after pairing 
with himt be of service to the species 1 The carcasc 
of her husband no doubt 1I0urishes her; and without some 
better explanation can Lc ~ti\'en , we are thus reduced to the 
grossest utilitario.nism, compatiLI(>, it must be confessed, witll 
the t heory of natural selection. I fear that to the foregoing 
cases a long catalogue could be added. 

Condusion.-' Ve have in this chapter chiefly considered 
the instincts of animals under the point of vicw whether it is 
possible tho.t they could have been acq ui l'Cd through the 
means indicated on our theory, 0 1' whether, even if the simpler 
ones could have been t;ilUS acquired, others are so complex 
and wonderful that tLey Ulust have bccn specially clldowerl 
aud thus overthrow the theory. Be.'lrillg in mind the f,lets 
given on the acquirement, thl'Ough tIlt! selection of self-origi
nating tricks or modification of instinct, or through training 
and habit, aided in some slight degree by imitation, of here
ditary actions nnd dispositions in our domesticated animals ; 
and their parallelism (subject to having less time) to the 
instincts of an imals in a st~'\t.e of nature: bearing in mind 
that in a state of nature instincts do certainly vary in some 
slight degree: bearing in mind how very gencrally we find in 
allied but distinct animals n gradation in the more complex 
insti.ncts, which show that it is at least possible that a complex 
instinct might have becn acquired by successive steps ; and 
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which moreover generaJIy indicate, according to our theory 
the actual steps by which the instinct has been acquired, i; 
as much as we suppose allied instincts to have branched oft 
at differen t stages of desceut from a common ancestor, and 
therefore to have retained, more or less unaltered, the 
instincts of the several lineal ancestral forms of anyone 
species : bearing all this in mind, togethcl' with tho certainty 
that instincts arc as important to an animal as their generally 
correhl.ted structures, and that in the struggle for life under 
changing conditions, slight modifications of instinct could 
hardly fail occasionally to be profitable to individuals, I can 
see no overwhelmiug difficulty on OUI' theory. Even in the 
most marvellous instiuct known, that of thp. cells of the 
H ive-bee, we havo seen how a simple instinctive action may 
lead to results which fill the mind with nstonishlllent. 

Moreover it seems to me that the velY general fact of the 
gradation of complexity of instincts wit.hin the limits of the 
samc group of animals; and likewisc the fact of two allied 
species, placed in two distant parts of the world and sur
rounded by wholly different conditions of life, still having 
very much in common in their instincts, supports our theory 
of descent; for they m'e explained by it : whereas if we look 
at each inst.inct as spccially cndowed, we can only say that 
it is so. The imperfections and mistakcs ot' instinct on our 
theory cease to be surprising : indeed it would be wonderful 
that fa r more mUllel'OUS and flagrallt cases could not be 
detected, if it were not that a specics which has failed to 
become modified and so far perfected in its instincts that it 
could continue struggling with the co-inhabitant.s of the same 
rcgion, would simply add one more to the myriads which 
have becomo extinct. 

It mf1.y not be logical, hut to my imagination, it is far more 
.'iatisfactory to look at the young cuckoo ejecting its fostcl'
bl'othel's, ants making slaves, tlH~ Ial'vre of the Ichncumid[Q 
feeding within the live bodies of their prey, cats playing with 
mice, otters and cormorants with liviug fish, not as instincts 
specially given by the Creator, but as very small parts of one 
gcnerallaw leading to the advancement of all organic bodies 
- Multiply, Vary, let the strongest Livc and the weakest 
Die. 
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entirely hypothetical series of upwa.rJ and downward 
mo\'ements, Chese are unnecessary If we can be con
vinced that coral-reds grow up independent of tcrrc.'>triai 
movements, which may in one arc:!. be in nn upward, in 
another in a dO'onHI,ud directioll. From thi.'> point of 
view the reefs st,lnd up as the result of a complex series 
of agencie~, amon;.: which the morc important are on the 
one hand, tbe tempcr;\turc, soh'cnt power, currents, tides, 
and w"xes of the SC.I, and on the other hand, the amount 
and direction of the suppl)' of pelagic food, the up. 
building of calcareous dcpo~its to the zone of reef builders, 
the outwa rd vigoroui growth of the coral-m:t-:;ses and 
their deca)" and death, and the solution of their skeleton<> 
in the inner parts of the rcefs. All these causes are 
known and visibly activc. Without the cooperation of 

:~rir~~h:de~uJ.~~~~~ th~ t~st~n~f fb~~k1i~I~C)~;~hea~r~~c~ 
coral-reefs of the ocelns. ,\RCH. GEIKIE 

Say {whose scattered works wer~ carefully collated andre
edLted uy the subject of this notlcc) entomological science 
in Amcrica has not had to deillore so severc a loss, and 
Say's death was not fraught with thc same !>ignificance. 

R. McLACIlLM 

THE LATE .1/".. DARW/.\' ON IAST/NCT 

A T (t~c~~~~g 6,f ath~ig~:~n~~~e;e~~t~i t~~Sst~:~~ 
paper on In~tinct, by Charles Uar,,-in, will be rtad 
;.and discu~seJ. We have been favoured with an' ~rl)' 
abstract of the same, which we here present to our 
readers. 

After detailin!{ sundry facts with refercnce to the mign
tor), instincts of different animals, :'.Ir. Darwin proceeds to 
!>ug!,l"est a thcory to acco ... nt (or them. "J his theory is 
precisely the same as that which was sllb~equently and 
Independently enunciated b)' ;\Ir. Wallace in l\ATUR£, 

nt.'_ JOII.\' L .. l U 'N/~,"C/~' /.£cv.\·n~ r:~~t·c~'u::~' 0/~~~;,t~e~u\~~iI:;~n1~~~~I~:a~~~:'~r~:~'~~: 
I N ~~~n~~~'~i-~~(~i~ ~~~tl~L~fbi~~~1 r~~c~~~~~. inJ :~i~\,~~l~~;~ ~~lt(~a;~~I~' iL!~~nth~_~I:~~li~~~e~I~~ltd ;~~er.~~~~:eofo~~;i!~:~; 
in .\'cw York on May 13, 1825. and was the son of a due to sccking- food] which IC;lds the 'pinioned goose to 
distingui~hed ofnccr in thc Unitcd States army, hilllst:if sLTamb!c nonhw,lTd, would lead our bird over the track
an entomologist. Ilc adopted the medical profession, le~~ \\ aters; and that, b) the aid of the unknown power 
and during the seces~ionist war he cntered as medical br which lIIany animal!> (arid SClva;.:e men) can retain a 
officer of volunteers. Tho.: fort'g,)ing neces~arily brief, true course, it would safely cro!>!> the sea now covering 
specially biographic ar:count is chLeOy derived frolll infor. the submerged path of its ancient journcy." 
mation furnIshed in Dimmock's .. Special Bibliography The next topic considered is that of instinctive fear. 
of American Ento'nologist~, No. I." Many facts Me given, sho\\in;,:: the gradual acquisition of 

LeConte could havc been only nineteen )'ears old when such instincti\'C fcar, or hercdi.tacy dread, of man, during 
he published his first entumological paper on ccrtain new the period of human observ.ll!on, rhc!>C fact!> led ~Ir 

;tc;,e:'u't,JI; :?J~r';/\:~,~~i~·';~'II;:s'~1:;:'~i",t:;~~~~;/~:fJii1. ~~r:~\yt~u~d~;i~~ci~~e o~:!>~~~~!lsO~vh~~gi~~ie ~r~~n: 
From that time forw.l.ld a. continuous !>eries of wor;':s of ddnger. ~eeing thdt ,. death is an UnktlOWn !>tate 10 

~~~el~r~i~nu;~rl~t> ~;:~i~~ca~I/~~~fe'e;':;c~!IiI~,f~f f:~t~nl~~,i'~~nCJe~~~:~~i~l~il~' ~C:';lr~~toa h~~I1:~~:e:;:l;:;:~~ 
Coleflj)/er",and, with fcw c)<ceptions, all his writing'S were Inents upon the subject "'itb in!>t."<:b, which prove.! that 
devote I to that order of in.ccb, an.l thrOLI:;-h hi~ e:<ertions in no olle ca!>e did the attitude in which tfle animal 
the beetles of the United State., are now almost as wdl "feigne1 death" resemble that in which the animal 
known ,IS are tho,c of Europe. ,\t the ti llC of hi!> death re.tlly died; so that the instinct really amounts to nothing 
his published papers 'UU,1 luvc becn IIculy zoo. :\Iore- elsc, in the case of insects at all e\·cnts, than an instinct 
o,ver h(' W.1S the acknowledged authority in t!~e United to remain motionless, and lherefon: in.:onspicuous, in tbe 
:State~ on all matters coleopterotoglcal, a pO~H1on which presence of (buger. From the f.u;ts given \\ ith regard 
must naturally h.we caused him V.l~t trouble and corre· to certain vertebr;l\ed aniLll"I~, however, it is doubtful 
spondence, sometimes with inadequate results, Latterly how f.u this expl,lIlation can be applied to them. 
he .wor"cd. greatl), III company lIith Dr. G. H. Horn, of A l.lrge part of the essay i;; devotcd to" Niditication 
PhLladelphLa, a worthy follower of his wtor and a worth), and Habitation," with the object of showin~, by an accu
successor. Their joint 1;lbours cu lminated lliis year, mulallon of fdcts, th.ll the complex instrnets of nest· 
when was published (U Smithsonian Miscellaneous Col· building in bird~ and of constructing various kinds of 
lections,~ No, 507) a "Chssification of the Co/eopteYll of habitatio:lS by mammals, all probably aros.: by gr.tdual 
North Amcrica," a volume extending to nearly 600 pages. stages under the directing influence of natural selection. 
It is needless here to refer to the rcvolution tbis work Thc essay conclude!> with a number of '0 miscellaneou) 
and other memoirs (chiefly by Ur. Horn) created in tbe remarks" on instincts in gcneral. FLrst the variability 
minds of coleopterisu a, to the sequence of main divi· of in~tinct is proved by sundry cx.lmples; next the fact 
sions, &c. All "'orkmg entomologists are sufficiently of ?oubJe in~tincts_occurring in thc, sarr.e species i a~ter 
a\i\ e to the importance of the new ideas put forth. In which," as thae I!> often much dLfficulty in imagimng 
facl this \'<.!iume mig-ht have been considcred a model of how an in,tin..:t could first have ari~en,n it is thought 
a ~pecial monograph were it not for a somewhat crude "worth while to g:h-e a few, out or many cases, of occa· 
"Introduction" on in,ects in general that precedes the sional and curious hilbits, which cannot be considered 
sY~lematie portion. as regular in~tincts, but which might, according to 

In the present condillon of entomologLcal ~~Lence rn the our \'ie\\:,\ gi\'e ri~e to :!~ch." }-'inally, cases of 
UDlted States the loss of IJr I eContc ~eems almost Irre· special dLfnculty are dealt WIth i these may be claSl>I' 
parable. He and his coadjutor, iJr. 110m, and one or I tied undcr the f()llowing heads ;-,,:1) Similar instinc!> 
two otheh, stood almost alone arnont:SI the pro:llinent in unallied anin1.lls i (2) dibimilar instincts in aUied 
American entomologists in holdin;: no special official animal:!; {3) instincts apparently detrimental to the 
po,ition in connection with their subject. sl,ecies whid~ exhibit them; (4) in~tincu perfo~med 

LeContc once made a lengthy ~(a)' in Europe, and was only 0'.1ce durlllg the lIrCtHlle of an animal i (5) inSllll~b 
well known personally in this country 10 all thc prormncnt of a trlllm'! or usclc~s c~a racter; l6) special ddJicultre. 
Coleopteristso :-'Ioreovcr he was honorary m~mbcr o. U):, .etcd \\ Lth the Instmct of nllgratLon; (7) ~undry 
".veral of thc E.urope.lII entomolof;:ical soc. ieties, indudir,!' I oth.:r instincts presenting more or Jess. difficulty to the 
the EntomologLcal Socicty of London; h' j per.onal theory of natural selection. 
frrend~ in tILi" countrv \\lOre numerOLl'. S: ~.;:: t'le . 'catli of The" Conclusion" gives a ~umm:l'-\ uf the general 
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principl~s which ha\-c been set forth by the whole essay. I Iny long-cherished dC;ign, partly at least, of explor:ng 
This, therefore, we shall quote in ~xlmso:- tbe Luguillo :\tountains in PortO Rico, which island I 

"We have in this chapter chieU), considered the in- visited during April and :\Iay this year. 
stincts of animals under the point of \-iew whether it is I spent about five weeks there, living for some time in 
possible that they could have been acquired through the the hut of a" fibaro" or native labourer on the Sierra, at 
means indicated on our theory, or whether, even if the an altitude of about 2200', on the edge of the primeval 
simpler ones could have been thus acquired, others are forests that still COI"e r all the higher part of the mountain 
so complex and wonderful that they must have been ran~e. 
s~ciall )' endowed, and thus overthrow the theory. Bearing Since my return I have been husy armnging my collec
in mind the facts ~iven on the acquirement, through the tions, the greater part of which appears in the ninth and 
selection of sdf-or lginating tricks or modification of in- tenth century of my "Flora IndIa:: Occidentalis Exsic
stinct, or th rough training and babit, aided in some ceata." 
sligb! degree by imitation, of hereditary actions and dis- As for the general character of the Sierra forests, they 
positions in our domesticated animals; and their paral- of course resemble in their main outlines those of the other 
lelism (subject to having Jess time) to the instincts of Wcst India Islands. Tbere is, however, eSl,)CcialIy one 
animal:; in a state of nature: bearing 10 mind that in a feature that strikes me as being peculiar to th iS mountain 
state of nature instincts do certainly var)' in some slight ridge compared with the woods of other islands. ror 
de~ee: bearing in mind how "ery generally we find in example, of Dominica. Whilst the climate is just as 
alhed but distinct animals a gradation in the more com- moist in the Sierra of Porto R1co as in that of Dominica, 
plex instincts, which shows that it is at least possible that the fore~ts of Por to Rico seem nearly entirely destilule 
a complex i n~tinct might have been acquired by succes- of e/Jijllyles with the exception of some few Uromeliads 
sil'e steps; nnd which morcover generally indicate, and a very rarely occurring stray orchid. But orchids 
~ccording to our theor)" the actual steps by which the in gener.1i and epipbytical ferns, such as Trichomalll!s 
Instinct has been acquired, in as much. as we suppose and 1/)'lIullopll)'lIlfm, &c, arc conspicuou~ by their ab
allied instincts to have branched off at different ~ta<:e~ of senct.:. Of p:llms [ found but one sp~cles, which I have 
descent from a common ancc,tor, and thcrcforc to ha\'e di .. tnbutt:d in 1lH''' Flora," I cclicI'e it IS a Ellterpe, grows 
retained, more or less unaitcred, the inst!nct, of ,the gregariou~ly at an altitude from I ;00' to 3000'. No Cycads 
sever~l l i neal ancestral forn~,; of anyone specIes: .beanng were seen at all. 
all thIS in mind. together \\lIh the certalOty (hal lIl,tincts On the olher hand. I found several !meresting trees, 
are as imporlant to an annnal a .. their generally corre- especially a beautiful Ttl/alima, with Immense, white, 
bted structures, and tbat in the struggle for life under odorous flowers and silvery leaves, which would be very 
changing conditions, slight modifiC,'\lion5 of instinct ornamental. The wood is used for timber, and called 
could hardly fail occasionally to be profitable to indi- Sabino. A Hirtd/a \lith crimson tlOlI't:rs I also found 
viduals, I can sec no overwhelming difficulty on our rather common; it is not described in any of Grisebach's 

~~~~rtr th~v:~~I~n o:ht~em~is~e~~~:'e~~U~la~?:t~~~~ \no~~I'~~ ro~~~;e~t~~lnJ'la~gne,U~~~;:nA~!~;~i~~~e~~~fbl: f~as~~e~~~ 
simple in~tinctive action may lead to results which fiU those of SC(~IJOhl Plttmilri, spilt along one side, a tall 
the mind with astonishment. LobelillCt!fl, a large Hdicollia, nearly allied, it seems, to 

"Moreover, it seems to me that the very general fact ff. cdribba'll, Lam., and several other as yet undetermined 

~~i~~eOp~~a~~::'eo~r~~~lp~~.\~t;i~;1;7s~i~(~t~ik~i~~~~ ~~~ }~~e:d~nd shrubs, are among the mo~t remark.lble things 

fact of 11'0 allied species, placed in two distant parts of On the whole I was somewhat disappointed with regard 
the world and surrounded by wboll)' differer.t conditions to the result of the voyage, as I had ex~cted a greater 
of life, Hill having very Illuch in common in their in- number of noveltie~, as well as a richer vegetation in 
~tincts, support,; our theo~y oi de,;cent; for the), aze e"- general, at least someth.ing like the Caribbean Islands. 
plaine!! by It: whercas if we look :Il each in<;tinct as But Ihe,e partl)' ne);au\'e results may no doubt be of 
specially endowed, \I"e can only S.l}' that it is ~o. The some I',due .IJ~O in forming an idea of the \Vest Indian 
imperfections and mistakes of instinct on our theory flora in !;cnera1. ( If trec-ferns, C),III//<'" SO'I'Il and an 
cease to be surprising: indeed it would be wonderful that A/s(ljl/u'/(I "cre not uncommon. 

~~t~~~~f i~uw~~~0~~t~~~tA ~g:~~i~:~~1'5hf~~lt~0}ai~~d d~~ Co?t:~~o~~ !!:!;~p~~~~;:s~i~~hu~ }~:~';di~I~OI~~; t:~t~~:i:~~ 
become modified and so fa r perfected in its instincts that Porto Rico. This tree is found up to an altitude of :woa', 
it could continue struggling with the co-inhabitants of but chieAy near the coast, where it forms exttnsive 
the same region, would simply add one more 10 tbe woods in some places, whieh at the lime of flowering, 
myriads which hal'e become extinct. with immense, purple spikes more than a yard 10nK, are 

<C It molY not be logical, bllt to my imagination it is far very striking. The tree is named Orteg6n by the in
more s.1tisractory, to look at the young cuckoo ejecting its habitants; it does not seem to occur on any of the 
{oster-broth~rs, ants making sla\"e~, the larva! of the British i~I:lnds, but to be confin~d to Porto Rico and 
Ichneumonidre feeding within the lil'e bodies of thei r prey, Hayti j at least I do not see it mentioned in Grisebach's 
cats playing with mice, otters and cormorants with living "Cat. Plant. cubensium." 
fisb, not as instincts specially gil'en by the Creator, but The people cultivate sugarcane in the pl.lins, wbich 
as very small parts of one general law leading to the are \'cry feTtile, yielding tbree hog~heads on an average 
advanccmen t of an organic bodies' :'Iluitiply, Vary, let per acre without any kind of 1ll.l1lure. Besides this 
the strongest Live and the weakest Vie." ~taple produce, a \'~r }' good coff(e is produced; it does not 

PORTO RICO 

T H~r~~~!{ t~h~u~li~~e~6'eo~olr~:li~~S~~!~r~s:~~r~0~~ 
munication from Haron Egg~rs on the island of Porto 
Rico:-

appear that any ?llght has as )et perceptibly affected the 
shrubs here. Rice is I-cry commonly cultivated on the 
hills in the Sierra. I suppose it must be a kind of OJoun
tain variet)" as no inundation or oth~r kind of watering 
is used. Rice is in fact the ~taple food of the labourers, 
together \litb plantain and yaudia, Ie. Ca/"dilllll"~'II/m -
111111. Immense pastures of HY1Jlln"tllllt! stT/alUIJl ).Iala-

St. TII(JI)f(1s, OJ/(lb .. r 22,1883 hojil1a) occu p>' apart of the low'land, and feed large herds 
DEAR SIR JOSEPH 1I00KER,- It is a long time since I of cattle of an cxcellent quality. 51. Thomas and tbe 

\I rate you last. I have mcan" hile at la~t accomplished French islands an obtai n their butcher's meat from 
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