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INHERITED VARIATION IN ANIMALg

Brovoarsty are still divided upon an impor
ing Kvolution, They cannot yet agree a,
direet action of environment plays in the e
Most biologists have already come to
haphazard, accidental, and therefore inde
means that modifications in the size, the colours, the shape, ang
80 on of a species of pla imals appear in equal numberg
round a certain average, is power N

less fo originate a new 8pecies,”
Lt could not do it, even if it were supported by Natura] Selection:
in an acute struggle for life, because the modifications are alwayg'

small at the outset, and have not in such case a life—sa.ving'
value in the struggle for life ; while the considerable modificationg
are few as a rule, and would be swamped by crossing ; and so long
as there is not some exterior cause, such as climate, food, ete.,
which acts during o number of generations for producing varia-
tion in a certain definite direction, there is no reason why the
change should go on increasing. '

Darwin saw as early as 1868 that such a conclusion had much

in its favour, and modern research has rendered it unavoidable.
Taking any variation-be it in

the shape and the size of any
organ, or in the colours and markings of an insect—it appears
first a8 a small deviation from the normal size, shape, or colour-
ing; and, in order that it should g0 on increasing from generation

to generation, there must be some cauge which for a number of
generations affects most

individuals of a given group in the same
direction, Variation cannot be & collection of haphazard changes ;
1 must be defingte.

And it must be cumulative, as Darwin said,
which means that it must be inherited.

Suppose we take a group of small Crustaceans
inundation into the underground waters of a dark
organs of smell and touch of these
really are) so affected by
greater development and i
sight deteriorate.

tant question CONcery.
s to the part that ¢
volution of new speci,
the conclusion thet

finite variability, whick

carried by an
cave, The
Crustaceans soon must be (and
life in the darkness that they take a
nereage in size, while the organs of
And if the thus modified Crustaceans are going
race, the modifications they have acquired
e must be transmitted for @ numper of genera- -
offspring before they acquire a certain stability.

to originate a new.
during their cave-lif
tions to their

i gen er ﬂ.ti()ﬂ t
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15 . _
& the hereditary transmission of the in.qdlﬁoat%:nlsy asv%;;:ei
4 oa 7 fronment is precise ;
fluence of a new environr 5 P R
de? -{jh(?f ]zl:ilollggists will not admit. Consequently, 3’th1 hg\}' ;?i
‘z[;ad first the theoretical considerations ‘Pﬁ)dytimence z’]iew L1
axam! . i, favour of the non-inheri )
: nd his followers in & . in favour
ot &L imental evidence wo possess in fa:
next the experim ! . ) sch
summe?n‘ﬁ}éritaﬂce of variations produced in plafpts bzh?]h;nﬁ;?s
of J'Ehe of » changing environment.” .It appeared [rom. tlsﬁid Ly
af tlfoi ig no more possible to maintain, &i so_ing botr;»ﬁg Sa,m Lo
{hal ot inherited.
at such changes are I
oars ago, that suc i+ offspring, and the doubts are
N arenty to their offspring,
mitted froﬁogzeﬂ}; mode of transmission of the changes from one
now o o the next—not about the fact itself. ¢ onriabion
st see now whether the same can be .sa;ld 0 -Vm;lzome
4 WG als. Having already examined in &_PIGV{Ouslpa’P‘;z 2 they
iy .a]]jlm rof.ound changes that are produced in a.ml?a? Ss::a how far
o peiaged in new conditions of life, we have now to
are | '

t{hese changes are inherited.*

B

. nu]f]',lb

I

ingt lower organisms W . o1

?N[?Jn.y Eff;ﬁiim?j W(;JGII the'_;gf are placed in new E{?ndfgfr;z

g; %?f;?: ;éu known by thig time. ' Howsvef’uiliﬁ}fer;; ;106 o

i i ion aboub t 3 .

illtm_dllce ihesect?s?:es %?I\lfi?ez Is;zcgiil with whole populad_nor{l_}st }?i

P GBME‘J{] ria l or Tnfusoria, it is difficult {;p b.e sure tha  fhe

Amoebat_%, - ai? gue,to the survival of those' 1ndlv1d1‘1als w 11](;

clwfnge '1811 - not under the influence of a modified emfl.ronfleﬁl -

e Y: some features rendering them bebter suited to e.:i._

i@g Sszfifzdings. Or else it may be sgggestc;dﬁtﬁnii Eﬁg g:geml

i dy ‘ mixed population,

PR B"‘F rteilliz‘gﬂ:}}?;nzg; agf t}?;};ewp glrro-undings becauiz

tclhgg: szgi;)iduv:bls gurvived which possessed festures that we
1

L Nineteenth Century and After; Mazrch 1912,
* Ihid. Ooctober 1914,

i - After : :
i g’;ﬂﬂief Tﬂu{i:ﬂ;? 7iﬁli§nfastfsub’ject is immense. Happily encugh, thers are
‘he lite

i i their
i £ such an inheritance and
in which all the cases o 1 ¢ oo snd thel
boari excellenttggozgzo;; of evolution have beerlli crmcalll?v ?;j;i?;;irsu t}:}m o
e i orks are: Dr. Paul Kammere: » O o
known SPSCI“%lS]t'E.: TI? e?)ei:v Abstammungsichre, twelve Al.?fl{:ti}tzej;lgqe:g; o
Ab&tammu;igs;l:te; Selehtionspringip und Po'ablameldfe'r 01£ s mnls{-, e
]l;)rolf 65201’ I;'afwiﬂis,'m/us fourth, greafly enlarged ]:‘3.1:1.11710-1&‘T o i ot 1L of
wly D ' ledre, being . I
ini ; and Vererbungs s bel T
truly Darwinian h“:ror;}i{e,a- Zlbstawwnuﬂgslehm, Leipzig, 191;3', D;;;itgltgn Ge.setz,-
i Haﬂdba?n: Zusammenseioung der durel err}slﬂfw Ibﬂe ;; e ouogie,
Phylogemese : ¢ iIdung, being vol. IIL. of his &z i Zoolog:
mf'iSSig'fﬂeilts;lstfw;‘:f;hgréif:iz;z uﬂgéhamd Rembn, Das Problem der Vererbung,
-eril-zlg;‘bemr ,EigcfzSGILEzften,’ Teipzig, 1912,

ndergoing inherited

Wovermber and December 1810,
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s THE? o S ges in colour and markings produced by environment are
ran

. . ; . 3 gearches which
useful in the new conditiong of life, grited, our remarls can be limited to hose re

) ng i o lain butterflies and moths
better therefore not fo introduce such caseg into the p%:el; ol with the changga of colours in cerbain butte
discussion, the more 50 a5 we have morg convineing eXperinjent certain Amphibians, - :
dealing with higher divisiong of the animal world.* T

; it f our
d fields; has been & favourite subj . .
mdfla;ii‘vril 1u0§1g since to appear in two forms, dﬂﬁm};l}’cid flcj)irflgl?fy
48 ; Vanessa prorsa, w
o Vanessa levanae and _ " . found
Ologliflsféi%ﬁared as two different specles_.” LapterlOITi 1t ;V{?]fe ::ar?le
ertet;ese two forms were merely two dlffem:)nt broo S:i-;c;l Do
ab v ioh nge-brown, wi
G levana form, which is orange ¥ _ )
Bpecies. ’]_;];e on the upper side of the wings, lives th'rouig]:vﬁiig
B .ot oc o chrysalis, to oppear as a buttertly in : has&fvl;tlﬁgs; white
gions, tawny ang | ‘ﬂlgleggs of the prorsa fpén-]"Whi]fgha:nglaﬁki;::;g- as n bubterfly
5 z r I T s
arnﬂvefse izaﬁfé :;IBELIID&(:I‘. mIt ]i'vas natura.l,_ therefore, EO S%Egggg
:onb; i}ﬁeefliff-erences in the coloury and 1:r1a-11.;klﬂgS gg;-h;ﬁ?gh their
& * lre 1 :
; do with the tempera .
e %}Ifu;ﬁl;il?egd fjOa,]:lc? as early as 1864 Dorfmemsteli Pro"zdi;{i?{j
El?p&t:vo aEorms of’ the Tortoiseshell buttelr;i{ (&P;) ‘::,?ie(glusb; rearing
e : ith) cou e 0 e
inte form occasionally met w1 10
meq].&te (:e in different conditions of temPera,turtzl. since Dot
ﬁhﬁi Elzgs of.simila,r experiments h&vn_ﬂg beeln I?]iose“bf Mr. T
. ned the way, I shall mention only 5 0
l\u{ae;sfiglélgpgf; i’rofessox?_r Standfuss, both having deall with a jery
err .
™~ er of individuals. s r
gteiﬁi ].ml\rfggﬁ(;ld’s experiinents were made with Lhalsmrft_}l(!1 (ggrpii
b lﬁ 1 which algo appears in two differently colou hile the,
buttel‘f y’hic*,h is common in HEngland and Germ&IIlY, :Tvere also
' m’:]i 1(') is?;ound in Southern Furope. These two f(;}I{?SMerriﬁeld
0 e‘d red s two separate local races. However,f .b rearing
ohtai ed cimeng very similar to the Southern form ﬁifahan e
ObJﬁmneof Sfl?e Northern form in & highﬁf3 temperatare
® .
' E:Eafj'l one in our latitudes, and vice versa.

9 ]:ld A.
th Bsﬁnb time they are bet; ter kl’lﬂ' Wil a8 Araschnin le'v e &
.A.tr e pr 1] Li5

over, to mention the experiments of '
gration of the eye in certain species of
dark, which represent an important cont
Viré, already analysed in this Review
preliminary communication of the Mose
leave this for another oceasion,’
At the time when Darwin wr

bhe digjy
Daphnia, reared jn ¢
inuation of the warle
But having seen only
ow biologist, 1 '

yellow colouring in the deserts and' the
among the insects on the maritime bor
filon among the tropical birds, and so on. Darwin’g explanation:
of this resemblance between the environment and itg inhabitanty
was, as is known, N atural Selection. Those individua.IS——_he: :
wrote—have had the begt chances of SUrviving in the struggle for'
Iife and leaving a progeny, whose colours, being in harmony witp*
1hose of the environment, permitted those individuala to conceg
themselves from their enemies, or to gteal unnoticed towards
their prey. Ag to the causes of the first gppearance of protective -
colours, Darwin left the question unanswered in the earlier ogi.
tions of his Origin of Species. He admitted that the direct action
of environment might have been g cause of their appearance ;
i i " accidental *-—
that is, due to unknown causes, to be found out later on,
Since that time our knowledge of colours g
Nature has made g considerable progress.

they have g physioclogical origin, and thag they are easily affectod
by a changing environment. On two occagions I have already
summed up in this Review. the main results of thege studies,®
but a volume would be required to discuss them in full. How-

ever, our special purpose being to see now 4o what an extent the

" Let me only ‘mention the very careful experiments with a eomman

Infusorinm, the Slipper animaleule (Pm'amaecium), by the American Profensor
H, 8. Jennings; thoge of the Leipzig Professor Woltereck on the little Water-
Ilen of our ponds, the Daphnia; ang also those of Mr, E. Agar on the
Simocephalus wetustus (communicated to the Rayal Bociety on January 23, 1913),
which have, however, to he continued before definite  conelusiong can be
arrived at, o

* Nineteenth Century and After, November 1910, p. 864,

' * Experimenta] Researches into the Tnfluence of Darknegy upon the Organs
of Sonses in the Daphnia,’ preliminary sommunication by Paal Kaptereft, in
Biologisches Osﬂt'ralblatt, val. xxx,, 1910, pp. 239-256, with drawings,

* * Rocont Beience,’ in N@'ﬂeteen‘ﬁﬁ, Century, Ssptember 1801, pp. 433-437, and

ders, a gorgeous colory:

nd markings in
It was proved that

in all recent
prorsa. b periments, repeated by many explorers, are guoted in a
1 These ex s

i ibr logenese,
i hers in Przibram’s Phylo;
i th plates (among of bram’ neae
WOI}E{S O? evoéui;f;t;;fte%:ilmna; having re}fea.tad ?i;flilﬁtzr :n:eﬁfgn;mm:
with ecoloure - e b Torm
o ition: ile thousands of similar
confirmed them, bub tried : oy I o P
' 1 i ur of this supp 3 W. ‘  Cimlar
;‘[‘hzm'lllomtrjlit?ggfz}(:zsa;?io?ﬁ environment are now kiown, the suppositi
acts illus |
i 1 Stage on
O s hiceas (¢ The Effects of Tomperature in t}l::ﬂul’sul;a;dwas,g o
1 IIJolyO?”atugf’PPie’,iE napt, Vanessa Atalanta, Glyv:ys;pSOCigiy e
t:'UheF Gulogl:;;:gaw'a * in Transactions of tkle tEntaAn;,:ioqz&‘rL it
w5 T ’ i loured plate. :
65-73, with calo rad 1 e
phesas oo o I;‘.Pél b Tt’ampemﬁux\e,’ in’ Bntomalogist, Daoemht .:.ineﬂ furing the
P e e ct.ibrrms p. 66, The best effects w-er: oun—ﬁgrea‘n g
par;:(isﬁliznbrﬁ?:aactive’ part of the pupae stage had beg

April 1893, pp. 683-630
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A still wider series of experiments was made by My, Megp o begin with, Professor Standfuss carried on, S_mg? aSZS,;
with the Tortoiseshel] butterfly, studied by Dorfmeiste,r, - nost  painstaling experiments _upon 55,600 1nhnjr&1 u I
also appears in two different seasonal forms, and the akin fo;: 1?} ﬁgiﬂg to thirty different species, in qrder to see whe ! 1er !
Araschnin. Thege experiments were conducted for many v, Ao 00 g not be possible to obtain by crossings o race Ga]fa'f esgr
with great care, special attention being given to the study of 7% pagating itself. -Haying utterly failed in ea.o{l; case, r;) Ziies
effects of an abnormal temperature at the different stagos of sndfuss began to look for other.means 0 ob a;ln r;vztu];ﬁn
insect’s life : the eggs, the larvae, and the Pupae stage, pamely, to variation. He studied thereffazﬁ the l'ltions fx’-
results of ail these GX]_JGI’iIIIGHtS were suwmnmed up by Ml". M determined v&]_'ia,tionsj a9 'ng]_’ as the Bu eh]jl -.Va,rla, ons o
field himself, so T can give them in his own words : b ports” (de Vries’s ‘mutations’); an_d_ aftar aving Od ine

mber of interesting results, too special to be d}scusse_ ere,
" me to the conclusion that neither the fluctuating va.rmtlgns
G.?;}he ‘gports * can be considered as originating new species.
j there remained only to study the_ so-called loca.ll or cl_u:;}mte
s, especially variation under the 11:}ﬂu5311_ce o? d}ﬁerent em-

ra,threa at the different periods of {fhe individual's hfe.‘

3 Here the results were quite satisfactory. By rearing pupae
it low temperatures, Professor Standfuss obtained the cot(li-
season form out of pupae of the warm-season fcl)rm,'a.nd %\a&r y
he succeeded also in producing the reverse IPOdlflGﬂ;thIl. o o::ie
than that. Various races of several Bpecles wers obﬁa}_lll;x‘e )
showing frequently a certain like]éte.ss, &];ld oo$a§10nally & striling
similari the local races found in nature. ‘ .
slmifc'llt%’n{;.olly, in prosecuting further an experiment which gave
an aberrant form of the Tortoiseshell butt:erﬂy (Vanessa wtm&w&
Ii.), and rearing extremely modified individuals, he‘.:achc:efet](?1
in transmitting the artificially altered aspect t? a portion o J e.
offspring.’” In these cases—SiEandqus says—' weo have a ptﬁr-
siological fact; namely, a certain action wag exelyclsed. ?Pm;h o
sexual domain, which produced the capacity for inheriting these
: ired characters.’ . ’
' He“;lg ichi:t]i)ossible to give here all the details of St&ndfutis :
- experiments, or to analyse his conclusions, Suffice it to say tha
in his opinion the climate factors, especially ?:empera.turfa,_ a,;e
' 'impoftant, not only for modifying organisms, but also for originat-

=

¢ Without by any means doubting,’ he wirote, ¢ that othep infinence
temperature, such ag moisture, are, under some circum,stzmces,
ticularly in tropical and semi-fropical countries, 13 the determining ca
1 do assert that in species operated on by me, and, as T am conyiy,
in many other species, the appropriate temperature, and nothing 4
applied in the right stage, is sufficient in itself o cause the inge
belong to either phase, in all vespeets i that is to say, both ag Tegay
aspect, including size and therefore woight of mass, and Life-hahit;
even to diverf the insect, after being launched in the direction of g
phase, into the other.’ The early larval stage heing the period b
suited to succeed in producing even the most difficult fransf
‘it ig in the larval stage that the life-habits and mass of the two phag
418, 48 a rule, determined, but in the Pupal stage the facieg may
materially affected, and even transformed.’

5 th 1]
maore

changes of colour in butterfiies was made on 4 still greater goq)
by the Zurich Professor M. Standfuss, who himself summed wup;

the results of hig thirty years' researches, in 1905, before
Congress of Swiss N aburalists.*

voking -~ duskiness, and moderate cold proveking vividness of colonr in th
coppery and the dark parts, smallness of spots .and & considerable enlargemen
of the copper band in the hind wings, Having repeafed the same experiment
and obtained similar results, but nof, S0 pronounced aa those of Mr. Merrifield
and having found later on, on the Liguvian coast, a zone where the same specia
had two seasonal forms, Weismann saw in this last fact a eontradiction o the
conclusion which he had to deaw from his own exporiments—namaly, that the
colour-veriation must have been in this tase ‘cumulative * and inherited (Das
Keimplasmo, 1892, pp. 525-531). However, the hypothesis which he himeelf
advocated later on—namely, that all the inherited * determinants ' of eolour
may not be modified at once—fully explains both the bresence of two seasonal
forms and the partial success of his experiments,

¥ “In Southern Africa, for oxample, as shown by the experiments made by
Mr. Guy Marshall.’ : '

“F,  Merrifield, ¢ Experimental Entomology :  Factors in  Seasonal
Dimorphism,’ in Premicr Oongris International & Butomaologie, Braxelles, 1911,
Pp. 435.436, Besides, Mr. Merrifield entirely repudiates the idea that at Jeast
in the two. species he experimented upon (Araschnio leveng and Selenia
bilunaria) the cauge of differences between the two broods could he g congenital
one, or that seasonal dimorphism should be g caso of alternating gensrations
{id. p. 436).

'* ‘ Die Resultate dreissigjihriger -Experimente mit Bezng auf Arthildung
und Umgestaltung dor Tierwelt,’ in Verhandlungen der Schweizerischen Natur-

forseher Gesellsehaft an der Jakrewsrsamlung in Tmzern, 1005 {separabe
reprint),

. i rsay from Polygonia
* hnia levana, L., one can oblain th_e A. prorsa;
t:lbf::ni&i?: ;?jznmer geﬁera:tinn P, hutchinsoni, Bobs. ; frqlm Cheysophanus
;f;npkiolaw;ws" Esp., the summer generation Che obscf]:a, Ruhla‘l; ta;;:i sghio:ﬁ
’ ; b iffering from the norm X
berrant forms, strangely differing fre .
'i?agi;i}l?; :r:rmet with in’ nature, and whose origin '“LH.S mt;cl;h?s:nu:isfiimv:f;a
. i mal temperature o 3
ulso obtained through the effect of an :a‘;bngr Tochars fondos o
Y Denkschriften der Allg, Schwewwzsc?a:en Gesellse : :
Natufw::ls‘::;;kcfzjt, xxxvi,, 1888, pp. 1-40, with ta,blc?s; also I@sektenbba&sei; ﬁ.:r,
1839, and Przibram, lLe., tab, xviii. Taking Onebpﬂ'lf,l;, od:f :51: Jllw.]isgtilni?;per:ture,
i had been submifie
fly, strongly altered after its pupae g Aemperature,
i i i ditions, forty-thres butterflies,
he obtained from thia peir, under normal con » forty thiee uthorfies, four
ich offered differences from the normal form nearly 1 b as
:lﬁawl;haljgng f?;em, while ‘even amidst many tho_usa.nds of ‘normally 'tg:edlsb];t:\?;r
ies grown under quite normal conditions similarly modified individua,
appear ’ (L.e., p. 29). 4o
Vor. LXXVIII—Ne. 465
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Importang modifications of g
: ! 8ize gz ;

L -GOIourmg’ ’ o their caterpillars with different sorts of leaves ought to
Ee%tioned here, together with the experiments of Professor
lch g : : e and Mrs. Bell,®* who obtained ‘a diminutive but still
cesally g, the O .. | i o race of Li!liputiap sillkworms* by feeding .th'e silkwo;ms for
of the walnutres thaévijozfl ,:1;3 ;)Vik" 1I;f they werg fad withf uﬁﬂfjsivlee Ejtiemtmns with gradually diminished rations of

; S i . ~ % ry-tree . ‘
smaller size, thejy black markingg Ifecﬂ];g liaVe prlg-jn Werg 0 el;;v);uld be impossible to menfion here all the important

58 dist; ' 5 ts obtained by a great number of biologists who have studied
ffects of sunshiné, humidity, abnormal food, various gases,

the se ,

were fféilnd %Enerafjlon, oven though' the catey il e gy T .tuves preventing free circulation, and so on, on the size, the
50 note th:;l ftthe.rr' normal food of oa.ItfleaVesp 7S 0f the 1o/ S ‘mg, and the colouring and markings of quite a number of
With saint _aiter the caterpillarg of the sam mot ‘ sets, as also the inheritance of new instinets acquired by cater-
f‘orm-sgij_f?; t(onob"'?l(’his sativa) théy ,gasemo{)t.h.h&d been . jars when they were given a new sort of food. So I must
been ,given hat affer Walnui-tree, 08k, and sginforn ' or the reader to ther excellent summary of all such works given
now Lo 1ndsucce§s.10n to each one of three Professor Przibram in his Phylogenese, which, let us hope,
sorts of fm%rzz uced in thig way bore distingt tra.ienemhong’ e Il at last be translated into English, as well as the worlks of

*" These changes, too, were inheritzg (;f the th gmmerer, Plate, Gosbel, and Hemon.?
) 0 g . [ .
- corin/ I 111

extent.
That modifications produced in the colours and markings of

Determingte o L
olution " in’ the COolor-p , j

olor-Pattern of the ILgg witerflies, moths, and beetles by changes of temperature, mois-

ure, and food are inherited in the next generation, iz thus no

Bectles 2 :

nos 01: ajthgg:g:;igz;ons of. which are in favour of fhe ; -
it o & Variatio i e mhay

climate conditiong prevailing inn,di%ileﬁy dependent upon more & matter of doubt.  Hven if the modifying agencies have

Tent parts of the Un cted for one gemeration only, their effects will often re-appear

And the question arises, * What is in-

States. B :
> + . By determ R _
. : .ma,t(_a variation the author understandy vap; n the next generation.

erited in such cases?’
We know by this time that -the colours and the markings of

lines * which are called into getivi
Iiﬂalnt s0ts one or another ili'(t]ilwl? h;ere and fi_here 88 the envirgy animals are not ‘accidental.’” They are determined by cerfain
erifed variation having ta.kenp ]y' Doth inherited and yunin physiological functions. And we conclude therefrom that if a
former ig hYPothetica,Il;v GXplaJirf) :ime n these 8Xperiments, h changed environment modifies the colours or the markings, these
ﬁO—caHed ‘ paralle] action ' of the by the m_lthOr a8 a ecags | modifications are the congequences of certain changes in the
the germ-plasm and on the bod ° tﬁuter mOdIfying agencies on B fonctions of some organs.®®  The experiments of Standfuss,
olfspring the same changes ag tg ‘fe 5, 80 a8 {o reproduce in the R Fischer, and many others® fully confirm this view. They show
0% place in the body-cells of the ‘that the same variation in the colouring of butterflies and moths

barents. Hare again, t .
* » VW03 possible int s . . ..
! Possible interpretationg are suggested ; can be obtained by rearing their pupae in cold, or in very hot
surroundings ; and that the same modifying agency at different

2% (), L. Kellogg and K. G. Bell, * Variations induced in Larval, Pupal, and
Imaginal Stages of Bombyx mori,’ in Seience, N.8., vol. xviil,, 1804. Summed
up in Appendix to ¢ Inheritanee in Sillkworms, L’ (Stanford University, 1908,
 pp. 79-80). Also in Praibram’s Phylogenese, pp. 1651-182.

% Two inberesting cases of an inherited modified instinet, observed by Arnold

Pictet, might also be mentioned. See ‘Quelques exemples de I’hérédité des
- enractires acquis,’ in drchives des Sciences physigues ¢t naturelles, t. xxvill,

1910, pp. 504 seq.; and ‘ Un nouvel exemple de I"hérédité des caracteres acquis,’

in same Archives, i xxxi., pp. 561 seq. ] '
® This is also the conclusion to which Amold Pictet was brought by his

Pictet for

—_

to the next remaing.

Finally, the ins i
) _ eresting experiment,
and Ka,mensky on aberrant formg oiz:3 naﬁkwoirml\émgi)t I_I&I(Yilbﬂl“ﬁ
_ ained by

Papiilons Laug
Pusts, 1954). anne, 1903), and the lechures of Henn,
* Arnold Pictet ) eguy
. “Le ‘ .
changements d'glimantes. and ‘Des Variat :
Rendigs iy szhcx?;xllﬁa;lon de Jleurs chﬂhﬂlesn:t dg: l%fpluor}s‘ Provenant des
bp. 499 seq., Where %%Zlilzﬂ:]ff"ﬂﬂt’i{)ﬂal de 7Z00logie Ses]";l_nldlf:;” in Oampfeg
2 s ; other j L ’ on
Carnegie Publicaions, No. iréfzr@%znsiiiagctts ar;gmentioned.@ Berne, 1904,
on, 10,

{Les Insectos,

regsarchos,
3 Buhmer, ¥. Urech, Mademoiselle von Linden, Federley,
Lepidopters; Tower for the Colorado Beetle; and so on.
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i sy rate, we have no right to say that it is,_ ‘ incomprehen-
Fi 0 how 8 certain change in the colours of the wings 0{‘_' a butber-

: transmitted to its germ-plasm. It és transmitted ; and
moisture produce an increase of black pigment, the sam n we have studied in detail this fact, we shall learn
when their intensity goes beyond s certain limi oo g ; + ;g transmitted, and how. Moreover, we know already that
destruction of the hlack pigment.” ' > Produ SR lasm does not live the isolated life it was supposed to

2 erm__P N I .
T4 was fo.und, moreover, by Pictet that, apart from ﬁiinder‘the hypothesis of Weismann and his followers. That
exceptions, discovered by Mademoiselle von Liflden, chan

P . hie germ-plasm of the reproductive cells and that of the nuclei
the colouru}g of the wings of butterflies and moths Were ¢ the body-cells stand in a close intercourse is no more a matter
due to an increase or a decrease in the quantity of iai?;

. ¢ doubt for those who have studied heredity.” Tt is also well
deposited under the microscopic scales with which the wing pown by thig time that both in plants and animals there exists

Lepidoplters are covered, like a roof with tiles—and pot ! connexion between most cells, by means of fine threads of

change in the chemical composition of the pigment,?® Besig rotoplasm.  So that, instead of speaking of the ‘isolation’ of _

the scaleg themselves, which decompose white light owing fo t§ aroup of cells in the organism, we must speak now of the close
WY

ﬁ.ﬂe_lilflicrosc?opica,l strige with which they are covered, may [ nkt;eroourse that exists between all the organs of living beings,
diminished in numbers ; they also may be dwaifed and deforme]

nd study them, after having wasted so much time on the dis-
and show other signs of defective development, if the pupae h

degrees of intensity (a warm temperature, as woll ag g v :
temperature) may produce both a darker and .

Thus in Lizards, while a moderately warm t can be

&

==

assion of the hypotheses accumulated by Weismann in support
been‘_ submitted to excesses of temperature, or other noxipi: of his bypothesis of prae-determined evolution. |
outside influences.*® S ' ! - |
. In all these cases it can thus be said that important changg
In the colouring and markings, the size of the moth, and tgh
shape 01? some of its organs were changes in its general vigous

The importance of this conclusion ig self-evident. It does no

IV

In the experiments on variation in the Colorado beetle, Whi.ch
have been made by W. T. Tower at the Chicago University

mean, of course, that the differences in the general colourin Gtation for Experimental Evolution, we have another series of
and the markings upon which entomologists base the divisio resoarches dealing with the same subject of colouring and mark-
of a species nfo a number of sub-species or varieties should b ings. and leading to some important conclusions.®® The re-
mere individual differences of vigour.  But they show tha gagréhe-s of Mr. Tower lasted for several years; an immense

acguired differences of general” or local vigour may weaken o
remfml‘ce‘ cerbain physiological functions which result, in their
turn, in important changes of size, colours, reproduction, and go :
on. They alter the functions of vital organs, and, through them,
those characters which have a specific value are modified. Buch
f}ha,nges cannot be buf inherited for a number of generafions, -
Just as a predisposition for tuberculosis, or » weak heart is) :
imherited.** '

material (more than 200,000 beetles) was handled ; and the regults
wero embodied in a bulky volume, rich in valuable data. Unfor-
tunately the American explorer wrote his work under a strox:'tg
influence of the Weismann hypotheses, and therefore we ﬁnr}l in
it, by the side of an important experimental material, conclugions
which are hardly justified by the explorer’s own data.

To begin with, Mr. Tower confirmed two observatiqns, already
made by Merrifield, Standfuss, Mademoigelle von Linden, and

# P. Kammerer, ‘Kimstlicher Malanismus bei Tidechsen,’ i :
{f""&  Plysiologie, xx., 1906, pp. 261-263; ‘Dio Wirkung aé:seﬂ;m fﬁ:ﬁ?
: gs,l%ggggé%r‘t anf die Organische Variation,’ in Roux’s drehiv, xxx., 1, pp. 381~

& rPicbet., Rech.erckes str le mécanisme, ete., p, 8,

0 Thus thqre i8 no blue pigment for producing the blue ‘eyes’ on the wings. .
of Vana:ssa fo. This colour is due to the white scales being placed upon black
ones actm_g as & screen.  'When the blus spots, modified by temperature, become
green, this is due to the fact that white scales {blus to our eye) ar; placed
upoaxll yellow scales, .And 80 on (Recherchics sur lo véle des dcailles pp. 11-12),

I know a f_amlly in which a certain shape, characteristic fijr every nail
of t‘he hand,.is inherited. . This does not necesgarily mean, however, that a
‘spe_)cza..lly m.nd1ﬁed_ ‘pangen’ or ‘ determinant’ of every nail i’s inherit(;d The
nnils in this family being of that fattened shape which, as medical men'know,

is sometimes characteristic of a weak heart, it is m all .probability sore defect
of such an important organ. as the heart which is inherited and determines the
nails, L. .
Sha"}:GP(;fofzsl:or Plats, in his monumental Selekt:iommmzvp (4th edition,
pp. 461-463), after having shown that we must admit the exlate‘nca of a con-
tinual intercourse betwoen the germ-cells and the body-cells, add_s : Tl'..le question
a8 to the nature of these communication-ways must for the time b.emg remain
unenswered. Most of the cells being conneoted with each other by mtez_‘-cell.nla.r
all the organs of both animals and plants standing in &
I do not consider the existence of germ-plasm

118

plasm-bridges, and
correlative mutual dependeney, : e
inter-communication threads as an ** unimaginable auxiliary theory. '

8 Ay Investigation of Buvolution in Chrysomelid Beetles of the (Genus Lepti-

. _ noterse, ‘Washington, 1906 {Carnegie Publications).

T T L T i
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tion’ (understood in this sense) ,“; he ma.inta,j_p_s gomething
> : - is experiments, o
mof yo3 gg;;f il}ljai '}illllsoi'dlé'r to be inherited every va:rla.tlt.)n
3 LI : Selfuevwa.y or another affect the germ-cells. No b10-10g}st
st 12 SG'Hlm ved that any inheritance may take p!a;fl(? otherwise
s oo be];e;he reproductive cells. But if the sensibility of _these
Fhrq?g . nt at different times of their developmfant, and if the
iy d?'ﬂ?emi.n the body—cells takes place ab & lt1me W}}en the
otifeatlon is not yeb sensitive enough for receiving the 1mp]fes-
unplis odifying agencies ; or if no sgtimulus goes out f_rom
ion of the tiﬂ body at the time when the germ-ple},sn.a 18 esp.eclglly
° c"e%lﬂ Ofth:n there can be no inheritance. Thig is p:r'e-clﬁmly—(—:1
'ﬁns}twe_’s mon thinks—what happened in the cases obse_rvef
Broie;m%ov:er The external agencies prgdriiq & dgpﬁocss;;ﬁﬁ (;).n
by in the - icula of the pupae; but this modi :
igﬁeﬁiwiz Iﬁgeiggizlzgté; the germ}ppla.sm, 3[:;301113{?}1’5}1; ﬁjﬁﬂi
¢ iing it with the latter. e me
ndno Gpa‘]il'?el:v;zntif; Zlélcglég.:;iortother externfbl stimgli (Whlcl;
e P?;f]‘ialzli;eyof the insect, or the form and funchions of its organs
er " 39
ot u%lollntt'}clz:f e:lri;zlfisr?.be concluded from the li‘ema.r_kaf,ble
- A%l 1? of ‘Mr. Tower ig, in Professor_ Sfamon B OI.JIDIOI;;
it thero 1 cases when the external modifying agen(:lefa E\.. b
s thelf]i &;ed -cells, without influencing the germ-plasm ; hu
0_111]7 o e h;vg not gret the certitude that t.here are cases W En
Etlllclllu;vg‘]ezr;es act only on the germ-plasm without producing any

modification in the tissues and organs of the body.

= v

The reappearance in the offspring of mociiﬁca],:ions pgo;];ie&i ;E

ior agencies, which hag been o : ‘

thetl?&rel?l:ite?%i:; tea\.rtll:lﬂd bietles, has also been established for
moths, ,

; ‘all inheritable variations
iati inherited, Mr. Toweor suys; o vaniaions
N Vn'ﬂ.a't'l?ns gﬂfin ne ca.s(; is there any evidence to s}lcilw ‘t:;al;{ie here 5 9,
Pl :‘? rence hebween *‘ mutants ” and any other in erﬁow © agiation
fundamental dl‘ t(;wrg oxists af present not one single ffwt ta sth e
o 503f)- C:C?l]lllt]’,.‘ed ;zomﬂ,tic variations or their incorporatlo;l i:ln thee Ggh .
o a0 . i fati ¢ direct response
3 i ited variations ©are s shorn oo poe
{p. 310}; the inheri e (o 512y hs srendy e ,
e theiﬁerﬁ;plgiglblgnsder Fererbung Erworbe'n;we ftg;ﬁ:ﬁgtm,
o Sffgon{’ahese assertions are not proved by Mr. Tuv::,fbsillitypof e
pp"‘lgé[;reci}sely in these cases observ?d ble&Jevger %1‘1305353 bility of 2 siimulus
i -modification is exclu od. 1 oation
00039510!1.55(1 dbyoglti z{;l(;auilg‘mant in the outer cuticula, whlc_]; h::.e noﬁtgg-;: c?n N (;
331:131?1::&0‘;1: its deeper part, wherc_a fhe ‘I;;igm;l: &;{;1333312 gu][;smnee n o
p stimulns-conducting connexion wi : o _
2:1ggn?sfm s:ligmits germ-cells* (R. SBemon, Das Problem, p. )

® Das Problem, p. 113.
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certain divisions of Vertebrates. Tn & previous article 4o e
shown that substantial changes can be produced in the o e

and the habits of Amphibians and Reptiles by rea.ringcolour e

\ 0 ' thepi
unwonted conditions of life. Now we can sav that :
tions are inherited. 7 hak such odi

One o_f such cases was observed in the newt-like Creat,
the .Mexman lakes, known ag Axolotl, or Siredon Whicl:]i
nothing else but 5 well-known terrestrial Sa.l&n:l,ander
Amblystome, in itg yet undeveloped larval stage, when i h;s;;

until it was proved thag young Axolotls can be trang
Amblystomes by rearing them on land, with an a
food, or in an imperfectly aérated water. T
ments about the inheritance of thig acquired cha;

formed. Initet
bundaneg

fowards an carly accomplishment of the metamorphosis, even if;
they were brought up in conditions that are normal for Axolotly ;
As fo those descendants of Axolotls which for the last ﬁve-a,nd:
twenty years or so were kept in such conditions ag to reproducé:
themselves in the larval stage, it becomes more and more diffi-
_cult to provoke in them the Amblystome metamorphosis—muych
more than it wag in individualg freshly brought from the Mexica:n
lakes, where, on account of the frequent drying up of the lakes

‘ﬁhg ﬁkzxolotls were breeding in continually changing surround,
ings. :

. In the same article I also mentionad Kammerer’s experiments
with .tllle eel-shaped, flesh-coloured, and nearly transparent
E.mehlblan, the Proteus anginus of the Ausirian caves. When
1t was placed into tanlks opened to o broa,d'da.ylight it began fo be
covered with brown and black spots-—the experiment succeeding
best with young, well-fed maleg kept in warm water.
darker colouring was lost when the animal was taken back to
dark surroundings, or wasg poorly fed ; but it reappeared in favorr-
able conditions. Tn his earlier experiments Kammerer failed
however, o obtain a progeny from the modified individua.lﬂ.,

:: Nineteenth Century and After, December 1810,
Experiments of Mme. Marie de Chauvin Shufeldt, and Wi
' ] interbrat,
Nwzneteentk Century and A fter, December 1910: Pp. 104711049. it oo
P. EKammerer and P. Winterbret, guoted by Przibram, Phylogenese,

p- 183.  Besidss, it was found that cannibali i )
inereased size of I‘iead and teeth, : Hibetm produced in the males un

The [

Teil
thg pram

ProfeSSOl'

. jus
; mo | . ;
ghizlilar results were obtained next with the colouring of the same
'7 galamander. When it was kept for several years on a yellow
- dlay its ye
tundamental
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he succeed'ed next year.** The thus acquired chara(_:ter
gmitted fo the next generation, whenever sorme. fime
d between the development of the black patches in the
d the birth of their offspring. Moreover, the dark
eared in the latter, whether the young ones were born
well-lighted surroundings or in the dark. The same result was
ptained if the father alone had black spols. Consequently—
: 'demon remarks with full right—this is not a case of
ive transmission of the black pigment from the parent to the
g t is @ case of inheritance of an acquired character.** ‘
f experiments Dr. Kammerer came to still

0 d pa;SSG

grenbs it
puring app

&

L. I ¢
© In another serles o

more decisive conclusions,*” and I have already analysed in the

¢ mentioned article the inheritable mﬂdiﬁca.tioqs he obtained in
de of reproduction of the Spotted or Iire Salamander.

flow markings congiderably increased at the cost of 113.8
black colouring. When the offspring of the thuS.ID.Odl—-
fied individuals, coloured yellow to a great extent, was d1v1deg
into two lots, one of which was kept on a yellow grom‘ad, an

the other on & black ground, the abnormal yellovir colourlng was
refained to a great extent in the second lot, and increased in the
grst. Conlrary effects were produced th-?n the Sa.langanders were
reared on a black ground, and the acquired darkening was also

retained to a certain extent.*®

4 P, Kammerer, ‘ Experimente {iber die ]i‘or.tpﬁanzu}lg, Ij‘a.rhe, Al'lgie]; und
Kérper-Roduction bel Proteus ang;nrzss, Laur," in Archiv fir Fniwickelungs-
meﬂmﬁmééﬁinxxszsl .,Pig}v?;wiz!bt:, p. 6. As to Kammerer he sums up th}s
parb of'his expje-riments as follows : ¢ An inheritance of a,cqu_me.d characters 1;1
jts general wide sense is by all means to b_e noted, and- this is uillfat inpor 3
most for the explunation of the phyloge:,mmc process. Whether ; ;js acgunﬂ;ﬂ
character can bs described in the strict Weismann's semse o om&z oge ‘
remaing undecided.’ The transparence of the body of the Proteus (})1 ar's, o-
course, favourable conditions for making new characters appear in the gel;:ln
plasm. through a direct action of light upon the latber. But this i g.ga:}]}al o fg
a question as to how the character a.cqmrfad by the body Tesppeats 1:1::h o off-
spring, but does mot impair the fact of its reappearance, which iy le :?i::
point for explaining the evolution of new forms vpossgssed of precisely th
new characters which have been produced by a new environment. .

5 Roux’s Archiv fir die Hatwickelungsmeochonik, vols. xvil, xxv., an,
xx‘f‘l“ui{anunemr, Zuchtversuche pur Abstammu’n_gsleiwe, in the colleqtllonqu
papers of different authors published in Jena, in 1,911, um_ier t.the.tlte Die
Abstammungslehre, pp, 107, 110 seq. For Kammerer's experimen sf in l:e:;rlng
Sslamanders on yellow and black paper (to avoid t_hue. influence o I]?(Jl.?bure)
see his communication o the Giraz Congress of Zoq‘lugls’os,. a.nalysad l-)y ! igizlk?m
(Phylogenese, p. 183), and his contribution to the Zeitschrift fir indu Dwe
Abstemmungs: und Vererbungslehre, Bd iv., 1911, mqutmn-ed byt Semonr (mlgz
Problem, p. 75). In this series of experiments the acquired characters were

" inherited,
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imilar effects, similarly inher: N - -
GeLs, ¥ inherited, ai .
were obfiained with : f . een these two extremes, and the gradations corresponding

Water N ewt, one species of Fro .
g 8%, and some Liizards, the frequency of contaet of our skin with utensils and the like.
7 apcer continued these experiments upon two compositors, whose
ans of touch ab the tips of their fingers are continually exer-
sised during their work. The experiments confirmed his pre-
ssions.  Spencer found that with these two compositors the
sctile perceptions of the forefingers were far more refined than

: they are in persons engaged in other occupations.*’

Finally, biologists know - : .
V&ré&_btions. which f&nnot ba exglaigl;zl%??}ies;gi? ot g e
3:2 éﬁcé%;;g?:’o?n(;lifggmﬂi probability represent the effecty of

c or : :
Darwin mentioned many suf]fﬁistaﬁezh&péir XXV, of Vargg It is self-evident that such differences in the sense of touch
of the digestive tube in domestic anim '1' il_lges : ; aunot be attributed to natural selection. They must be the
buted to a changed diet - the droon! th 51; which must he adity . esultts of a determinate variation, due to the use of certain nerves
8 ; rooping ears of many domesticated_. 1 excess of the others.

species—the more strikin Nera g rnlo - . i _
drooping ears, the elephgnats' t%ﬁl}?;e ;i ?:ﬁy&-ne v-ﬂld Specles with 48 No experiments having yet been made upon the sense of touch
certain goats for yielding coﬁsidemblp ot j_f.of_rour LOWs ang; - in different parts of the body in new-born infants, we have no
5 ¢ quantities of milk, whie direct proofs of the inheritance of the thus acquired developed

gense of touch. Bub it is known, and was mentioned

must be attributed, of course, to selection, but also, ag Darwi
by Darwin,® that in infants, ‘long before birth, the skin on

El;%?éh‘ lf;brt};,r “ tt he nherited offects of the increased actioy
' an's art, of the secrefing v ot
s gland ' inheritod short the soles of the feet ig thicker than in any other part of the body’
—a fact about which Darwin said that ‘it can hardly be doubted

slglﬁec:inesls, EIJIIﬂd 50 on ; all thege belong to the same category, ©
18 also known that Herbert i e :
. rt Spencer, in the first edition that this is due to the inherited effects of pressure during a long
’$1 This observation having been contested

of his Prines : T
cussiong v:fﬂl;ﬁ%ﬁ(e?isgwnizoiog?{)i-H'hnd ?tﬂl more 50 in his dis geries of generations.

( L ished in sep arate pamphlets ang - lately by Mr. Shattoek,* Professor R. Semon made the necessary
" gnafomical reseatches to verify it,"® and they fully confirm the
fact (noticed already by Bernhard Albin in 1754) that the develop-
ment of the skin on the plant of the foot and the palm of the
hand, long before the birth of the infant, progresses in advance
of its development in other parts of the body. DBesides, during
nearly the whole of the first year of the infant’s life a horny
layer is developed on the plant of the fool, much thicker than
" everywhere else, excepting the palm of the hand, althongh during
the first year of the child’s life the sole is not yet subjected to
external pressure. After a careful discussion of the whole subject;,
Professor Bemon confirms the conclusion of Darwin to fhe effect

4 Using a pair of compasses Weber had found that they had to be opened
to the extent of two and a half inches before the middle of the back comld
distinguish between two points and one. Af the same time the end of the
forefinger distingnished the two points when the points of the compasses were
only one-twelfth of an inch apart. All possible gradations between these two
extremes were found in different partz of the skin. In his experiment on
skilled compositors, Spencer found that their forefingers distinguished the two
points when the distance between them was only one-seventeenth of an inch.
(The Inadequacy of Natural Selection, Tondon, 1883, Reprinted in Principles
of Biology, second enlarged edition, London, 1898, vol. i.}-

** On the authority of Paget’s Lectures on Surgical Pathology, 1853, vol, ii.,

B 209,

;Z;beez 3221 ;;Il;edsgnsffh ofbtouch that tactile perceptiveness is far
| cd 0 the breast of man than in his back i
; _ ; h ik, and
more 80 in hig forefingers—there being a series of gra.dati?)t]lg

o - , .
| Limrdl??;:c;zﬂiei ;.nd Tm‘,doﬂ cristaius, . As to his experiments with the Mesdow
e, facerta s pagl and the Lacer;a fiumana, the changes of colouring, pro-
nongs jn ono generafion by a.bnorn'w.l surroundings, were transmitted 4y th

3 €y were refained only in the same degues as the first generitiol?

itself retained them when it
back o tred the L 1 was transferred from thg abrrormal eonditions

mam,  Part of these modif . and especially in
but there are many va?riat‘i}:ﬁ?nosf T}'fe cfllf;.tiil-ﬁll(}: duo 4o the form of the animal ; = Phe Descent of Man, 1901 edition, p. 91,

cohorts, ¢ featherings,® and ‘ erests °) Which’Ml-pE}{(?g ersad arens of hair-tufty, ‘ " 8. ¢ Shattock, ‘ Lamarckism and Callosities’ in Proceedings of the Royal
sifects of new habits and the hereditary ﬁl‘ansmliss]'; fca:h only explain by the “F Society of Medicine, vol, iv., London, 1911; guoted by Semon. I
features in the distribution of hair ang ity diﬁerennt (s}lope: thus acquired now i - % ‘Die Fusssohle des Menschen,” in. drehiv fiur Mikroskopische Anatomie,
: : Bd. lxxxii., "Abth. ii., 1913, pp. 164-211, with plates.
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that the just-mentioned develdpmenﬁ of & horny lay,
infant can only be a consequence of an inherited modifigyy
due to the pressure that was exercised upon the plang of the-

during a very long period of time, since our remote 8Dcey

began to walk in an upright position.  If equally congly,
results have not been obtained in our experiments upon ghe
of the use and disuse of different organs, it is becauss wa

not such nurabers of generations upon which the modity,

agency would have acted as we have in this cage.

Altogether, it is high time that the whole of the subjeq
inherited variations due to the use or disuse of organg, 1o whig
Spencer gave such an importance in hig Principles of Biology;

should be studied ag seriously as Professor Semon has studieg 1 .

for the plant of the foot.

maintain that the modifications produced in both plants and

animals by the direct action of a changed environment are ng

" inherited. We must recognise, on the contrary, that there gyo
proofs, both inductive and experimental, that such modificationg

are inherited. Even if the modifying influences have acted for

a very limited number of generations—and both Tamarck gnd
Darwin pointed out the importance of a prolonged sction—it
was found in ‘nearly all carefully made experiments that traces

of the modifying influences to which the parents had been suh-
mitted were found in the offspring,

This is an important resuls. True, it is said now by the

followers of Weismann that in such cases of inheritance as are
mentioned in the preceding pages it was not proved that fhere
had been a real inheritance of acquired characters. It was
not proved, they say, that the modifications produced in the
body of the plant, or the animal, had ecalled forth such
changes in the germ-cells that they reproduced in the offspring
the changes which took place in the parent stock. The germ-
cells may have been affected directly. There may have been
a parallel action in the body of the modified organism and its

germ-cells. But there is no reason either why the latter hypo- .

thesis should be preferred to the former, The main argument
of those who pronounce themselves in favour of & * parallel indue-
. tion’ in the germ-cells is the argument which Spencer spoke of

in the second edition of his Principles of Biology. We cannot
imagine, they say, how & change which took place in a muscle
or a morve can effect a corresponding change in that part of the
germ which will have to produce a corresponding part in the

=Ty
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5+ But it is evident that this argument;: as the Milan
e Hugenio Rignane remarks in his most valuable Work' on
o ission of acquired characters (after having ca..ndldly
tra-;l;:; he himself for some time was influenced by it) _has
edl logical value as the argument of those who refused to
tiiese universal gravitation because they saw 1o means blyl
-:oh the aftraction of the sun could be fransmitted throug
[ 55 R
i t?dasP1:€§lore we advance in our studies of heredity, the
Dee Eie’a.rﬁ that the germ-plasm does not lead the isol.ated life
- Weu osed to lead when Weismann firgt framed his germ-
o :,nlép.armphimixis hypotheses. This conception has ‘been
P asﬂti to be quite false, and many years ago Roglgnes pomte_d
"p'mv‘lamw Weismann himself had changed his opinions on this
: t in the second volume of his Essays. B.ut gince thatbtlgﬂe
o have had more and more researfihes ‘sllom‘:;lugr :imt the body-
-cells stand in a close intere . .
ﬁaliiﬁ[‘jntil:];eagiﬁ ci?:li?m.nces only : the researches of Sit(?wskl
-demonstrate that, if the caterpillars -0_‘1' j;he small moj:h Tmleola
Tbisseliota . are fed with wool containing the ap.lllne colour
gfzgan T11, not only the bodies of tl.lese ca,terpﬂl'a.rs hbecoril]i
¢oloured in red, but also the cells enclosing the eggs in b E n":mtic
and the larvae obbained from these eggs shgw ) chfu'ac fl‘ls ¢
ted tint’ % ; similar results were obtained with other ;msect‘s a.nf
other aniline eolours ; and many Well-knc?wr_n cages of mfeclion o
the germ-cells by bacteria developed: within the body-%e tB a.r](;
also cases in point. Of course, th-(?re is a great dllfferenci 8 Wii !
the infection of germ-cells by grains of a colouring matllerbor bho
spores of a fungus, and a modification of the germ-ce s.' yt.ﬁ
influence of the body-cells. But these facts show how unlsclen i (;
it wag to affirm, or even to suppose, that the germ-cel S. canno
be affected by changes going on in the body-cells because we,

=

5 In the second revised edition of his Priﬂciplesbodeiologg? He:be;i;l E‘p‘:l:"zix;
, lines from the lefter of a Cambridge professor, wh
;:plf%?;:gzs?nﬁaan; zoologists, most of wus here atb Gfmm;mdg?,tfsrr?ﬂ mte]r;;eo}g
’ i itahili risfions,
doctrine of the inheritability of. acquired variabi
?PPOSGig tf?h:t}.l :ha Tievelopmenta.l power of a germ is dnatel_:'mmefi by its m?lecular
:::Ef:rtturg (and I for cne would question this), walatﬂl f:ﬁ fto conczi:eoarnz
hi i hange in the development of a muscle or
means by which, for instance, 2 ¢  the & D s e
: effect o corresponding change in that parl h : _
g:::i?mﬁo' produce a corresponding part in t]:_le descendant. In_ mpr;?::n;g
these lines Professor J. T. Cuunningham, in his wo?'k Sexual Dimorg:;l G : o
the Animal Kingdom (London, 1900), a.ddedzf?e quite true remark tha is
‘ xtremely unscientific attitude * (p. 421). _
was ;Izlz I:mmmisg{ibilité des caractires acquis, Paria (Alcan), 1908, p. 2.6‘ .
88 Sitowski, in Bulletin International de Z’Acafm]ge d_es. Sgencesg:m:‘;j%l:ﬂ,
' Sci September 1809, ansalysed by A. Drz. in Revue i )
%ggg’ f‘indpS(gggce,A'l:E %eismann,’Studim iber die Descendenstheorie, second
, i p. \
-edition, i1, 59. -
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with our total ignorance of all these processes, could Il.f; .
’ 0} e

this action conld talk
. e place. Now
the hody are closely connected Wit}jvea]claﬁ we know hoy o

| 2
mense proportiong band
f?)(;lnby ‘nhe_ body-cells, can remg.in uninzfle(}r(i:}zl%
‘gpé‘rg&ﬁ)eri }ndthe_. orgja;ns of the body. Mhe very hypoth,
plaralel ;n HCL].‘OD., by which Waeismann triad to E;I:;O] .
offspring ransmission of modifications and’ mutat; y .
pring, 1s a recognition of that mutual influence, 57 e o
However, it may be asked, °1If inh " |

Tia . the inheri : A
due to the setion of environmont is itance of Variatio

Periods oy
Y the p]:-oa(;nd
THE PEASANT SONGS OF RUSS/A

]

happened some years ago in Southern Russia that a gang of
iasbourers digging on the open Steppe came upon the walls of
. ancient burial vault.  An enfrance was made, and fhen a
W irange sight was revealed. Upon a bier in the centre of the
B hamber lay the body of ‘a queen, apparently untouched by
decay. Her robes of royal purple were spangled and fringed
NS ith gold, o diadem set with jewels lay on her dark hair; a
0 analyse the geng; & coiden mask covered her face. At her feet lay vessels of gold
- .nd silver and the bones of slaves.
P. Krororgy, ' But even while the workmen stood and wondered a change
magk of gold slipped down. In the passing of a few hours light
® and air had done the work of time. _ :
That scene, as I read of it, seemed to me symbolic of fhe
changes taking place in the Russia of to-day. Bit by bit the
* walls of mistrust and prejudice that separated Russia from
" Western. Turope are breaking down. Modern ideas and manu-
factures are penctrating the towns and even the villages. Those
who have known Russia in the past are aware that the primitive
handicrafts, the ancient rites and customs, have begun {o pass
away, and that as they come into closer contact with industrial
progress they must eventually disappear. But the peasant still
posgesses a national heirloom which has suffered little change
or loss in the course of centuries in the vast uncounted store of
folk-songs and-the ‘ bylinys * or epic chants, whose historic value
has only lately been realised, even in Russia.
Like precious manuscripts lying unheeded on the shelves of
a sequestered library, this treasure of the humble has survived
through stormy periods of devastation and war. It has been
handed down from one generation to another by word of mouth,
accompanying and commemorating every stage of the moujik’s
life, from the cradle to the grave. In these religious festivals,
marriage-songs, dance-songs and songs of love, of invocation
and lament, there lies a master-key to the inner life of Russia,
‘and a clue to much that appears at firsh sight strange and in-
comprehensible in that land of contrasts and exfremes. :
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pon this important subiect
- N . g
Praibram’s Brperimental ,Zoolagge, b oo

peiy second volume, Regeneratian,

1909.  Analysed in Roux’s Arehiv, xxvii

took place. 'The purple draperies faded and fell into dust. The '




