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ON REVERSED SEXUAL CHARACTERS IN A BUTTERFLY.

A paper ‘‘ On reversed sexual characters in a butterfly
and its interpretation on the theory of modxﬁeshon an
adaptive mimicry,” was read by Mr. Alfred R. Wallace,
as follows :—
Having found an instance in which the usual external
are reversed, and thinking that it ma
be well explained by the pnnmplu of natural selection an
adapiive resemblance or mmuc?iookmah to offer a few
u

rtamnnrhl:otlwA-ocw;zm:ll it as a kind of oreventhednngofbmh Now, in man e
crucial instance, by which the munu different theories | law of the greater protection of the fe phuhq"
of the origin of species may be example of which are the wonderful leaf iy

tested. a
In several groups of the higher animals, the males differ

from the females not only in the possession of weapons of
offence or defence and characteristic ornamental appen-
dages, but also, whenever a difference of colour exists in
the sexes, in the males  being ornamented with more varied
orricher ues. This is especially the case in the great
classes of Birds andInaem. I am not aware of any case
in which the female bird is more richly coloured tlmnthe
mnlo, though in some cases she is adorned with more
ariegated colours. From the fact that the males up to a
mliko the females, and also from the fact that
tbof enofclosel allied species are often almost
e while the males are very distinet,—it is
eonndmdtbntthemdech&mctenpmntmadvmoe or
higher ‘t.l:vaetl;)pi-:nt of the characters common to the
grou;
Enctlythelamaphenomemoccurmlmcu,md
especially in Bul es, which in many respects are
strikingly analogous to Birds. The rnleholdl in all the
families of the extensive group of Diurnal Lepidoptera,
N eaeht s il T T to deter-
arranging my on it necessary
mmethesexe-ofnllthe cies as aceura as possible
and for this bn:lpe to a“rxn structural
characters, in the Papﬂxomdaand Pieride, the
ofabdommnlv:lvumthemﬂe. In the Nymphalide and
&llothergrou except the H idae, the ﬂ'mneemf.he
ofore legu, whi umdxly observable and
oﬂ‘masmmuuo
whﬁ:w the Diadema auhlope andanallmd
confounded with it, I found
eo mymrpnn that the mdlnd\n.h always hitherto con-

sidered as males, and noted as such in b. and Hew.
Gen. 1 Diur. t.epxd. Sp mﬁn 281, from their bright
metallic blue lustre, were fi , while the dull and obscure
lpecunens were males.

other species ofthenme@mubxadmwhavetbn
of blue, but always in the males.

Now to understand the cause of this anomaly we must
consider a htﬂe the theory of those external sexual
cih.noeen have already pointed out in Birds and

The only theory that attcmpts to account for these

any natural law is that of Mr. u'wm,byw!ntheteg
ltrmgﬂ:‘l ?& f off th’:nd“d.:fv f.lmpoalenude?.

an weapons of offence ence

by the mule, are due to the facts that the males fight | mimi
together for the females, and that therefore every lbght
tv;hu-ution thal:.nges some tﬁﬁ‘&m the ad I

ese struggles is transmil their o tis
qmtemharm:lgedwwhpﬂ;xllnewthatmch M
are most dev: in AMOUS $pecies—as urs
the cock, the horns of the stag and the &e. i

Another kind of sexual selection, is when increased

beauty of colour or of voice attracts the fe _gmalc, and leads
to her choice of a favoured ner. have been
observed to show that this y does take place, n.ndntu
the only hypothesis that wconnta for the very
superior beauty of colour and of voice in the e over
the femal acts equally well in monogamous as in
polyga gpecies—as instanced in our song birds and in
dmmsl lepnloptem.

In the case of insects, and especially of butterfli I
belmve another princi le has assisted in producing
diversity of the sexes. It is n for the preservahon
of the race, that the female i ct s ould live longer than

the male, because she has to deposit her eggs in a proper fro

situation, during which she is necessarily exposed to the
attacks of her enemies. She wants protecnon, therefore,

mom than the male does, and anything that makeg j,
less oonspumous is an advantage. Gay colours will ¢}
fore be gen wilmjnnous, and the inevitable * gy
of the fittest” prevent their development.
But now another principle comes in. It is well I
protesion o snce by o ””b“""‘..i?:n':ﬁ‘ :
on enemies eir colours
und colour of their haunts. Many moag ;
beet]goexwﬂy resemble the bark of the trees on whisk
they usually repose ; ot.hmclooely imitate ntxdn orh. ]

sects of the genus Phylluim, where the females mim
leaves most accurately, while themales which are smallep
and more active,\have no such resemblance.
It had been long known that certain insects
resembled other insects externally, although their
ture and o tion showed them to belong to "
genera or esorevenolden. Theremﬂxu
moths which perf hymen Dtera
It was Mr. Bates w ﬂrlt mv >
view of duoovenng the rationale
which, I think, he quite succeeded.
for supposing that the speuu wluch memblod
tinct species of other grou
this resemblance, jm u dld thooe lnch reumbﬂ
vegetable or inanimate o
which he brought f wu that of the Edm
and Danaide, two families of butterflies which are “
subject of close imitation by species of two distine
families, and in every case the pairs of resembling spec
inhabit not only the same of the world, but tho
same district and locality, e the same its, and
be taken flying together. In Africa, in Amene-, llld
Asia, are many of these curious cases, species of other
always mimicing the Danaide and Hd‘ool K
ﬁow, how do these various species which resemble others
anything by it? It can only be because the mﬁ
g!:e“;reum le are themselves saved from attack, i
way or other, and the species that resemble thsmw
mistaken for them by their enemies, thus gain an 3
tage over their allies who are not so mistaken. The
nature of the protection of the Danaide mdﬂdm
seems to be an odour and taste which is disagreeable to
insectivorous birds and insects. They all certainly have
a strange medicinal odour which is very
m exoennvely abundant in species aud mgiondnds
alth eonspicuoul insects ; and every one of
— althou

S - vu-igre Tzum size and bqu—lu.ve a vc!

combination of
seems to renderltulmostcartl.mthst they are distas!
tog:anyenemuwhxchcheckthej;mofother 2o
and favour in them great powers of flight, or habi
mblethexato coneed&%:n es, el
Among the species mimic these groups we find
some in whi muxesmeqmlly mt.é’t:d,
others have ontiy the f oy ing

oonforxm wi oue- m W

uni' admitted MMB 3
umarhblemstnnoo thu. b,
The species I name, Diadema cmomla ;

another, for here the lo-y blue resembles
common FEuplea mfiamm, whi %1 T
countries, and thus the females have T~

md themfgn m:vweg g‘ that sex—in %he ml'lﬁ.
more rapid flight, an: importance for a _shorter
in the aoonomy of nature, the modification has not ‘
80 rapi -
That this is the true exph.nnhon of the facts is, I
shown by their being an my ous one m
America, where several species of
P. malenka, have the females bright oranyc
while the males are white. Here, too, the femaluexuﬂ!
resemble Heleconias, with which they fly in the forest,
and cannot be ed from them. This case is,
however, not so remarkable becanne, in it, the male departs |
the genenl colouring of m immediate allies, while
my Diadema the colouring is exactly that windl
chamtemhc of the male sex in the genus. Itisan

A b el bt a i el
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versal of the usual sexual characters for a special pur-
o , which we can distinctly trace, and as such is, f“bl:-
E::z, unique. I may state, also, that this ies inhabits
the same localities as the Fuplaa it resembles, and flies
almost equally slowly, so as to deceive any collector,
theretore, most probably any insectivorous bird.

ow, if the soundness of a theory is to be tested by the
pumber and variety of the facts which it connects and
explains, I would submit that here we have a large num-
per of very curious facts which are explained on the theory
of favourable variations increased in definite directions by
o survival of the fittest.” 1 will briefly recapitulate these,
1st. There are numbers of insects which closely resem-

ble the inanimate objects, on or among which they rest.
hdi:l'fhe'“ are l:pecie- ;;kpidopun and flies which

resemble stinging hymeno -

3rd. There are many Lepidoptera which resemble in all
of the world—one particular group, the Danaoid

tterflies.

B T e g
varied in form an ; the es do not con-
themselves ; the individuals ni)ound everywhere ; and

out of more 20 genera and near 1,000 species, not one
lm&tl.x.qA.ll(:l:tm-m ies of - oo ha strong
e specles o 3 u ve a

mgmnuble odour, whichg';?ivgnm onl; when the body
is or wounded, and which occurs in no other group
dsl:g.mAn;th f mimi f inanimate obj

ong the cases of mimicry of inanimate o echd
it is often the females that possess it most perfectly, an
sometimes exclusively. .

7th. In the cases of mimicry of the Danasid butterflies
the same thing occurs, the females alone in several in-
stances the resemblance, and thus sometimes

u.iﬁx'ﬁa colouration like the males of other species.
wgth. e species, and even the entire genus in which
these resemblances occur, is often very variable, and tran-
sitional forms are often found showing the steps in the
production of these mimicing species.

Here we have a series of remarkable and undisputed
facts. Mr. Darwin’s theory, as :gsliod by Mr. Batesand
myself, seems to me to connect explain them, and to
clear up such an apparent an as that which has led
e e s L v it Kdan

eory or I even s0.

Professor HUXLEY cautioned Mr. Wallace against con-
sidering this as a decisive case. It was explained quite as
%omplately by the theological doctrine of the late Dr.

Mr. HerBERT SPENCER thought he could show that the
case described by Mr. Wallace could not be satisfactorily
‘csphinod by Dr. Paley’s teaching, He understood Mr.

allace that the imitation was not complete, and varied in
different individuals. This incompleteness was not to be
explained were we to assume that the one bul was
made in imitation of the other by the Creator ; but it was
readily accounted for by the law of evolution.

ON THE ASEXUAL REPRODUCTION AND ANATOMY OF
CHETOGASTER VERMICULARIS (MULL).
B ol s culion st ) el

vErMic: ,” was . N
Tankester, s follows ;.- 3

'he Chmtogaster is a minute worm, one-eighth of an
inch lakn‘gs parasitic on the common water-snail. Its most
remarkable peculiarities are, the presence of oral bristles
differing from those of the body, the very small number of
segments (five) composing it, and the total absence of cilia
and reproductive o The author described its
ggtomy minutely, and its mode of reproducing by bud-

LIST OF TURBELLARIA AND ANNELIDA OF NORTH UIST,
AND A NOTICE OF NEW AND RARE MARINE ANIMALS,
LATELY PROCURED ON THE EAST AND WEST COASTS OF

C. McIxTosH, M.D.

The author said, with regard to the annelids of North
Uist, I m:zljm mention that there are about 110 species,
some of which have hitherto been procured only at rare

, either in Britain, or on the continent, while
others are new to science. Amongst the rarer known
forms may be noticed, Lineus albus, Stylus fasciatus,
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Serpentaria fragilis, Gattiola, L. Calibrayma, Terebella
marg:hh Terebelliaes, &c., &c. Mr. Gwyn Jeffreys
has kindiy placed i a collection which
has j ebrides ; and since he
in deeper water, a rich addition to the series is

attention to the new and rare
represented by the coloured
drawings, includi & curious Campanularian
form, a Clavelina, Cynthia, two species of Salpee, two of
Eolis, a new Synapta, and other forms, and I have to
correct an error maga in a previous description,* in which,
what now appears to be the young of Comatula, was made

g , and Mr. Ray Lan-

also to draw your
fom:esof marine umin]s

es,

In reply to Dr. Perceval Wright
kester, fnlint the habits of the Fglynlse scolopendrina, the
author said that every example of the species at Loch-
maddy occupied the tube of a Turbella nebulosa, along
with the rightful owner thereof, and, moreover, that the
Polynde was phosphorescent. The habit of frequenting
tubes is common in allied species, as described by Dr.
N Cead St T8, e ik s
i , F.R.S., made some remar
on the lu‘!')ﬁ:t.

The following pers were also read:—*‘On a New
Molluscoid A.nim%by Dr. W. M. M'Intosh ; ** On the
gom which some Rotifiers have of attaching themselves

y means of a thread,” by Mr. R. Garner, *‘ Notes on
the Structure of the Kchinoides with s
reference to their classification,” by Mr. C. Stewart ;
the Crus Echinodermata, Polgu, and Ceelenterata
of the H!:bri es,” by the Rev. A. nsgl:hlfﬁﬁ:n “R‘;

rt on the dredged amo rides,”
. C. 8. Brady ; and *‘ Supplementary Report on experi-
ments with Entozoa,” by Dr. Cobbold.

e e
SECTION D.—BIOLOGY.

[DrpARTMENT OF PHYSIOLOGY ]

This department resumed its sittings on Monday, under
the presidency of Professor Humphry, F.R.S. "

ON THE MOVEMENTS, STRUCTURE, AND SOUNDS OF THR

: HEART.
The followi per was read by Francis Sibson, M. D.
F.R.S., mf‘ Movements, gytructm, and s@nn’ ds of
the Heart :"—

Movements.—The author made his first experiments on
the movements of the heart in Nottingham in 1843,
assisted by Mr. Shopperleg -the animal being under the
influence of wourali, suppli ; i
recent observations in London, assisted
and Mr. Edwards, the creatures being
scious by chloroform. In these, the pericardium was
entire, following the plan of Dr. Halford,

A millimetre measure was stretched across the
and the precise position of each
relation to the measure was noti
diastole, and then of le. These observations were
in each instance made Dr. Sibson, and corroborated
by Dr. Broadbent.

During systole, the ventricles contracted in every direc-
tion. ‘I'his contraction was most marked at the base
where the auricles and great vessels became distended and

, 80 a8 to occupy the space just vacated by the
ventricles. In thiathway the who eonu:inh oty the
pericardium were the same in amount during both
systole and diastole, the balance of the distribution being
greater in the ventricles at the end of the latter period, in
the auricles and great vessels at the end of the former.

The contraction of the right ventricle during systole,
owing to its complete exposure at the front of the heart,
is marked vigorous. T'he movement from right to left
of its base, extending along its whole right margin, where
the auricle joins on to the ventricle, is very extensive,
That of the septum from left to right, is comparatively
slight. The pulmonary artery, at the same time, descends,
and the whole lower border of the ventricle ascends,

* Yide Proceedings of Royal Society, Edinburgh, March, 1866.

, first at the end of




