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184 Mr. A. R. Wallace on the Law which has regulated

s m : ‘
mothd l ' Amn arrace, FR.G.S, 4

Al hh!a )im"mlaﬂd‘!n(fl o'H\o
inwmwmmhuwum&?hmm

’hlmbm interested in tbo "“(m
‘Many of these facts are quite “have
o i g mmn "“:‘c“"“‘"m oo A

t e mex one of the
tempted rbacyrrei m l:m are now considered st all
D e, Gon Pt A e S "‘"”""" =3
to include all the new facts which have since
‘being added, Of late ycnu, however, a great bgh& hi,

thrown upon the subject
have lhownpotll'm the present state ofk:g:ng,
now inkabiting it, are but the last stage of o,lpg.mdmnmen-

rupted series of changes which it buumhm
qugntly, that to endeavour to explain and aceount for apu-

sent condition without any reference mm‘.:
frequently been done) must lead to very

mﬂ:&m by n i .'hm el 31 bus oosgs

/ prond m are b“d !

an immense, but unknown period, the ’ %
undergone successive changes ; land has

while fresh land has risen
been clevated ; islands have
:ms-l-“b-k plh-l:e. ' .  perhaps

ave taken not once .
dreds, perhaps thousunds of times —mmmmﬁ
have been more or less continuous, but ual in their
and duriog the whole series the organic life of the h
undergone a corresponding tltemaon This alteration also has
hcngiﬂnl but mpue,muammm.-ﬁ
species cxisting which had lived at the commencement of
period.  This complete renewal of the forms of life also
mhveoocnrredmenltmeo :=That from the last of the Geo-

to the rumwﬂumdqoh the change of

orgamc nfohabemgndul the first
now existing can in many cases be traced, ] dus
con y die th mmﬂ
dmmn ummmm

gmlnal extinction
m‘n MU}MWAM

wx o'l 8 & s\‘l‘Q\ T N
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-+ Now, taking this as a fair statement of the results of geolo-
gical inquiry, we scc that the present geograpiiical distribution
of life u the carth must be the result of all the previous
mh of the surfuce of the earth itself and of its ivha-
bstnnh. Many canses no doubt have operated of which we must
mremun i ignorance, and we mway therefore expeet to find
_ “ﬁi difficult of exphnatnon, and in attempting to
Y ourselves to call into our serv "eseologwnl
ges which it is h?hly probable may have occn
‘we hairc no dircet evidence of their iudividual operatio
" The great increase of our knowledge within the Iut twenty
g, both of the ]neoent and past history of the organie world,
a body of fwu which should afford a sufficient
m&:ﬁd for a comprehensive law embracing and explaining
all, and giving a divection to new rescarches. It s about
‘ten years dhcc the idea of such a law sngguted itsell to the
ﬁl&‘of’ﬁmsl per, and he has since taken eve ity of
testing it by I the newly ascertained facts wit w ich he has
become gequainted, or has been able to obscrve himself. These
have all served to convince him oftbe correetness of his hypo-
thesis. Pully to ‘enter into sach a subject would oceupy niuch
npaoe, and it is onl in_consequence of some views hanng been
% 'he belicveo in a wrong direction, that he
resent his ideas to the publie, with only such
X m‘ ns of the arguments and results as oecur to
W M‘l" laee’ far removed from all means of reference und
ottt O3
propositions in Organic y and Geo
QNM'U hhgm on which the l:g'mpothgﬁ‘anded logy
2RO T
gw}m AT

&4 an l| Yo .o way.

1. Large groups, l\lcl as ¢lasses and orders, are generally spread

of “mﬂnwbolo earth, while smaller ones, such as h::’hu and

ut? ::fmqtlyeonﬁncd to onc poruon,oﬂentoavery

e th

S:'lh'hdhl - distributed families the genera ave often limited in

| range; 'iﬁ widely distributed genera, well-marked groups of
are pecaliar to cach geognphml distriet,

1 & group is confined to one distriet, and is rich in spe-
©ees, it is almost invariably the case that the ~most closely
mmdu!d’&hﬁ&‘hm“e loeality or in closely ad-

Joining mwmmmemw -tq-uuéot

isalso g g, 20 oS lesiienw

o simmlar , bat : "by:a'wle‘wi-

mowntains; the families, genera of the
Anlq.y N. Hist. Ser.2. Vol.xvi. {ldcpg 7 nlin
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iy w«"d,“?""'»ﬁﬁ&’”*’”,"f o o

it tud qr ox.,x ' :v HoT! notesTE
IR0 ' 1 ll‘lﬂ"ﬂ""’ L
é. The dﬂnbuhon of the organie \vorld in uuo is very similar
. 10 it present wtmmm ravo ndeth owd

G-hlont of the larger aud some small MMGW
- several geological periods. eih

7, lnmh , however, there are peculiar Mnﬂ
‘where sc.udcxhendmgthwngl\ oneonw

&Smuofone us, or genera of ove family occurring in the
Ioglﬂmem@;mdmely ﬂun'thonnp’l
zhnhcdm time, 4

9. As generlly in { soecuuhm
5 mml‘c tl 1buw|;‘;n:lt‘°” ;hofoﬁdm;hmm‘w
it places, so 1n geo ife of a species or as
" mot been interrupted. uodm'ouh,nomwftm
..... . has come into existence twice. g oy ody meaw!

10. The following law may be deduced from um«»m
. &pecies has come info existence coincident both in space and
0 ‘mw& C”MI"MgMWM&lH 4] 1 reonein

“'This law agrees with, explains and illustrates ali the
conneeted with the following ranches of the subjeet ;. —1st
system of natural affinities. 2nd. The dlptﬁ"u df
and plants in space. Srd. Tbclamein i
phaenomena of representative grou r  Prof
Forbes supposed to manifest pol mt 'nu’ ena of
rudimentary organs.  'We will Imcﬂy endhm-bui'“iﬁ show its
bearing wpon each of these. % e
If the Jaw above enunciated be true, it follows tht ‘the natdr
series of affinities will also represent the order in which ¢
several species came into existence, each one lnvy:g h
immediate antitype a closely allied '
of its origin. Tt is evidently possible tlm two or o
mayh!:aveb!:: a cottbnmon antitype f m
n have become the anti mm W
mea'f;'wummed mm of this would
long as each species has had but one new species fo
uiddal,ﬂn Tine ddﬁlmm be 'lln,."

h
Worm bédqeli

' m hﬂ%\e&' Of leg 29 :l%%
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ﬂidib"lﬂ have obtained in ctp‘m'on, “Somctimes the series of
aﬁmtmmbewllrep (edf;:ruspmhyadmctpro-
on to & or from group to group, but it
merdly found mp«mﬁm bo continue, P’I'hae constantly
occur two or more modifications of an organ or modifications of
two distinet o , leading us on eo two distinet series of spe-
Mﬂ&umhﬁ'&n much from each other as to form
distinet genera or families.  These are the parallel series or re-
m\m ~groups of naturalists, and they often oceur in dif-
t countries, or are found fossil in different formations.
They are said to have an analogy to each other when they are «o
far removed from o?ur oomnonhalnu d{po .:j to differ in &:}y
important ts of structure, while | preserve a fami
mmbhnl:umnWothu sce how it is to determine w{
every case whether a given relation is an analogy or an affinity, for
it.is evident that as we go back along the parallel or divergent
series, towurds the oonm antitype, the analogy which existed
between the two groups becomes an affinity. We are also made
aware of the difficulty of arriving at a truc elassification, even in
a small and perfect group ;—in the actual state of nature it is
almost impossible, the species being so numerous and the modi-
fications  of form and structure so varied, arising Bsrob.bly from
umpmq aumber of which have serv antitypes
r the existing species, and thus produced a complicated branch-
ing of Ebg hlm of aﬁmty, o T gL twigs of a gnarlel
. or | ¢ system of the human body. Again, if we
bﬂgﬂ M we, have only fragments of this yast system, the
main branches being represented by extinct species of
wp luvc no Imowledge, ile a vast mass of Linbs and
r; bs and minute twigs and scattered leaves is what we have to
in order, and determine the trne position cach originally
%‘qd an.h regard to the others, the whole difficulty of the
atural System of classification becomes apparent to us,
\ 'We shall thus ﬁnd ourselves obliged to reject all those systems
of classification which arrange species or groups in circles, as
vell as those which fix a definite number for the d:vmonldeach
group. lehtterdmhanbmvery nerally rejected by
‘ ists, as contrary to naturc, notmthatandmg the ability
h tllqhﬁc,bgm advocated ; but the circular system
ffinit lce,lm to ili\'e obtained a dwpcr hold, many eminent
turalists qﬂ:nt adopted it. . We have, how-
ad a case in which | tbe circle has been.
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W-fqﬁ.ﬂo :
ave been created on the
z‘ﬁ.uw.oubc carlier-formed
o the groups PP

Ml Ave |

this wanner.
Such I:Imomqnlum cxhlbdal, the
which oo'::tnn little groups of plmh'md ' ,
themselves, but most nearly. allied to t ose of § mer
trpbiberts mecpdar, e h;';‘u Ky, ond
are a v an .
probably uever been more clocel connected wi conti
are at present. y must have heen |
p newly- formed ulands, b) the action og
data to have _
ﬂw ontf?nd the modxﬁ{:d prototypes ony
_same way we can account for the npamqm ,
either on (hec:?onwm,
the whole of the islands )
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two vides at aud near their bascs mﬂbchﬁeu::?
rc nativd 6f wme oceurring, and even
m nrg only, as is remarkably
in tlnem the Andet and Boelyl!ountains. A mmhr
enomenon oceurs when an island has been sepurated from a
‘at a very carly period. The shallow sea between the
‘of Malacea, Java, Sumatra and Borneo was probably
ontinent or large uhnd at an early epoch, and may have
. e mbmbrged as the volcanic ranges of Java and Sumatra
ﬂﬂi elevated.  The organic results we see in the very consi.

'ble mmbcr of & of animals common to some or all of

comntries, while at the same time a number of closely

ﬂllied’ tative specm exist iar to each, showing that
a con ble period has ela since their separation.

facts of geographical distribution and of geology wa thus mu-
d!phm each other in doubtful eucs,gc:ho thz pnnmplu
here advocated be clearly established.
~ T all those cases in which an island has been separated from
A" continent, or raised by voleanic or coralline action from the
seq, 'or in which @ mountain-chain has been elevated, i a recent
g!iblq;i&l epoch, the phienomena of peculiar groups or even of
single represcatative species will not exist.  Our own island is
an ‘of thiis, its separation from the contincat being geo-

MM’M and we have consequently scarccly a species

r to it; while the Alpine range, one of the most
“mountain elefmom, tes faunas and floras which
13 ﬁlﬁ\’ﬁil'more than may be due to climate and htitudc

Mo series of facts alluded to in Proposition 3, of closely allied
in rich groups being found geograp h)callvnear each
, 18 lnoit' striking and ymportant. Mr. Tovell Recve has

well d it in his able and interesting on the Distri-

butiot of the Bulimi. It is also seen in’ the Humming-binds

and Toucans, little gronps of two or three elosely allied s

‘being often found in the same or closely adjoining districts, ds
e have had the good fortune of personally verifving. Fubes

‘give evidence of a similar kind : each tnmhn.sats

‘genera, and in wore extentive genera 's'roupo of close amed

"““Bdtit‘i bthethrou hout Nature;

ll“éoﬁhibnte similar ﬁcts. therto ‘no

atten .' ade these singu ol'
lie : mﬂ%@ﬂm mthcgeneraof

to oue heﬂuspheie‘

e el "‘bfbmnbwcked'hvrgunﬁn
b et it backed it the West 7 W
Tacaw mﬂiﬁ;i;itﬂdctcss:‘lﬁﬁls
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m Mr. A. R. Wallace on the Law whick kas regulated

q}nle the vast and long-continued

geological
&%ms thul,hre unstth‘::no‘:n mnﬁlm

;éﬁ

his views in the present im -
;othctutofothcrmudu.nn mdeumod the
ftcﬁt supposed to be meomubentmth them. As his hypothesis
is one wiich claims acceptance solely as explaining and conuget-
L which exist in nature, he expects fm,g.lpnp to be
b“rt{)u t to disprove it; not d-priori argumients against its pro-
wren vog fdooas (ea
.'l’hl?pbznomem of geologml dnmbubon mmm
gous to those of geography. ly allied species are. found
mqateil in the u.me beds, audthe ge from species to spe-
nzpean to have been as gradual in tune un space.

?

oweyer, furnishes ns with positive proof of the extinetion
o?p roduction of thongpl‘\mudn:nnamkrnmhv

Tke ahnenon of - howe
E‘K but little dam : am hpm
illastrated by Sir C. Lyell ¢ Principles.’

changes, however gradual IDAt OCCRsio ‘have modi-
ﬁg‘:lnmd conditions to such an extent as nt:lavcm
the existence of certain species impossible. The extineti
would in most cases be effected by a gradual dying-out, but i
some. instances there might have boeu a sadden destruction.
species of limited range. To discover how the extiact
h,a,\'q from time to time been mplaeed new ones down
ogical period, is the mos§ &Mm.
e tunc most interesting problem in the
the carth, The present i i

from known facts a law which has determined, to a certain

E

.135%

i

HE

de-
what species could and did appear at a epoch, may,
Tﬂ%a complete solution of it. eyl
_Much discussion haof.l#m uestion,
ﬁ %,-an.al& e u from a
wer to 8 higher degree of
‘ : h Mﬁ_’“ﬁ
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and the progression frot Fishes to Reptiles and Mammalis, and
Mg:nhp the Mct'mainnids to the higher, is mdlsputnb'le On
the other hand, it is said that the Mollnsca and Radiata of the
very earliest peﬁddimmon ‘highly organized than the
mass of those now existing, and that the very first fishes that
have been discovered are by no means the lowest organized of
the class, * Now it is believed the present hypothesis will har-
¢ with all these facts, and in a great measure serve to
lai thcm" for though it may appear to some readers cssen-

of progression, it is in reality only une of gradual
?l. however, by no means difficult to show that a

an in the scale of organization is perfeetly consistent
.W‘ll all the appearances; and cven with apparent retrogmndn

shonld such accar.
~ Retarning to the analogy of a branching tree, as the best
fiode of representing the watoral arrangement of species and
their snccessive cremon, let us suppose that at an early geolo-

‘gical epoch any group (say a class of the Mollusea) has attained

w‘é‘ great richness o .ﬁcuec and a high organization. Now let
th(i branch of allied specics, by geological mutations, be
én!y or' partially dest . Subscquently a new branch

rom the ume trunk, that is to say, new speeics are

l\:beemvdy ereated, having for their antitypes the same lower

d' species ‘which bad served as the antitypes for the

'mh gronp, but which have survived the modifie ndmons

‘destroyed it. ' This new group being subject to these
altered eonditiom, has modifications of structure and organiza-

‘tion' given to it, and becomes the representative  of the

one in anothcr geologieal formation. It may, howerer,
happen, that ‘thougb Iater in time, the new serics of species
thay never attain 10 so high a degree of organization as those

‘preceding it, bat in its turn become extinet, and gve place to

another modification from the same root, which may be'of
ther or lower organization, more or less namerous in species,
and more or less varied in form and structure than either of

‘those which preceded it.  Agnin, each of these groups may not

-M beeom totally extinet, but may have left a few specics,

of which bavc existed in cach suceceding

&tﬁ, faint mer of their former grandeur and luxuriance.

y ease’ Mdppatmt ntrbgnmon may be mrealltya

% ough an interrupted ‘one:‘when : wme monarch of

the I?Qma!‘ﬁhb it ma berephce«lbyafeeble and sitkly

“'!!u N:'muksa to ap ylotbcmé
at'a my ea pwiod d reached a

yment forms and
ale ”Ih“' succetding;
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192 Mr. A. R. Wallace on the Law which has regulated
- the former oues which had
m.h.a, e AP i ;

N ST
m b uug:‘pmeu'c -'
: ave an D 9
:Iﬂfﬂwlon ‘series of ebunges ot ahe earth wm
process of pooplmg it mh huhut
_“.:fon, and whenever an 3 the hﬂ:
y or quite exhnet, vlldi l'
resisted tbe modified pbyml conditions have nwed’
antitypes on which to found the new races. lu this manuer
dme,nubelmod cau the ntative groups at suceessive’
, and the risings and fallings in the scale of organization,
in ﬂu‘ymee!phmod | sisiayom ASmgont 10
" The hypothesis of polarity, recent! putfmrdbym
Edward rben* to account for the of forms
it thm m':ﬁ ::mm e and :p*&m‘ﬁl
s there 1s a ution )
mmimum occurred at the confines of MMM
Secondary appears to us quite
may be ily accounted for on the princip »lnﬂ
down. Between the Palmozoic and Nmpﬂdn-oﬁh&hu
Porb;,:::'c uw:t::l a opw:”mem,hgth&p.‘b;
. nera amilies disappear to be replaced
g ones. It is almost universally admitted that such a thange
in the organic world must have oeeupwd a vast period of time.
Of this iuterval we have no record; probubly beeauve the whele
area of the early formations now expood to our rescarches was
:lcuto: ::wthe m&mmmwd,ndlmﬂ:b
broug int organie WM
resulted in the fauna ﬂ flora of
records of this interval are buried beneath the'ombhnh
eovers three-fourths of the globe. Now it a Wn highly pro-

bable that a Yong period of quiescence or stabi the phyzical
condtﬁomof:ngm bemoct!tmnblcbth@?ﬂﬁ
of organie life in the greatest abundance, both as regards indi-
viduals and also as to variety of species and generie groups, just
nwenmﬁndthatthcpheesbeuudmwm
and inerease of individuals also eonhm the mm
of speeies and the greatest varicty of forms,—tiwe
comparison with the hanmtc lndnamiuingubﬂ
other hand, it wenwnd' wm&b
oy es e nnshuq(i bu..nmbw a0 ol
W&b«w-‘m e g hened with

507 thak whs' dhtbe ColbpRIAIEY R
greatest interest.  Who shall ’tﬂtmdm.\ h)h:qmi v

1o i»'f(‘-[fy‘u‘rn (1 finn |;-. 0’)."_)7“4
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physical conditions of a district, even small in awount if rapid,
or cven gradaal if to a great amount, would be h\shlyua.-;
favoursble to the existence of individuals, might cause the
extinetion of many species, and would probably be equally
unfavourable to. the ereation of new ones.  In this too we may
find an avalogy with the present state of our earth, for it has
been shown to be the violent extremes and rapid changes of
~conditions, rather than the actual mean state in the
erate and frigid zones, which renders them less prolific
thmlhe &q)ul regions, as exemplified by the great distance
he to which tropical fonns penctrate when the
n)-nh and also by the richness in species and forms
of twplcal mountun regions which principally differ from the
temperate zone in the uniformity of their chmate. However
this may be, it seems a fair assumption that during a period of
‘repose the new specics which we know to have been
~would have appcared, that the ereatiovs would then
.hlcdiunnnbu the cxhxncuom. and :rh::‘;‘ore the number of
es wonld increase.  In a period ogm] activity,
otherhaud. it, seems probable that the extinctions n):lgh
exceed the. creations, and the number of species consequentl
diminish, - That sach effects did take place in connexion wi
the eanses to which we have imputed them, is shown in the cuse
c@ﬁuCodxforMhon. the faults and contortions of which show
t activity and violent convulsions, and it is in
D!!ormnmnrm y suceceding this that the poverty of
forms of life is -most apparcnt. We have then only to suppose
a-dovg: period of somewhat similar action during the vast un-
Watmnl at thel:;mlmuon ?lf t.h:h an 8:::' and
a ' decreasing violence or rapidity thro e
period, to allow for the gradual repo pulation of the earth
veried forms, and the whole oftbe fm are explained.  We
thus have a clue to the increase of the forms of life during
certain periods, and their decrease during others, without' re-
course (o any causes but those we know to have existed, and to
effects fairly deducible f;(;mhtll::l f’lhe preeise mone%u mvhcll
the geologacal changes of the carly formations were effected is so
obscure, that when we can explain important foets by
mrdqdnhonatonohmaandan tion at another of &
be;buh we know from its nauui and. m ob‘:rnmn to
unequal,~—a cause 80 preferved
to one 8o obscure and hypothenc:-ag po'l.:myty .
: nggest some reasons against the very
A Forbes,  Our kdowlcdge of
very tmperfect. Lookmgat tbe vast nam of species and
gronps that haye been discovered by geologisis, this aiay be
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104 Mr. A, R. Wallace on the Law which has regulated

doubted; but we should compare their numbers not
those that now exist upon the earth, but with a
amount*. We have no reason for believing that the number of
specics on tbcmthatnyfwmurpundmﬂncbmw
resent ; atdlMqumwM
most acquaintance, was ~as great or
Now we know that there have been Lny eohpletomhmd
specics ; new scts of organisms have many times been introduced
m place of old ones which have become extinet, so that the
total amount which have existed on the earth from the earliest
geological must have borne about the same w
those now Jiving, as the whole human race who have li | and
d)qlu the earth, to the popalation at the present time.
gin, at uch er:i, the whole earth was no doubt, as now,

of fhmmw‘:mm“dw would
cac r exurie an -

bedepo-eed.wrierev portion of the then exi o seas and
m-,whchwohmmonformppumghh more,

rather than less, extensive than at present,  In order then to
understand our possible knowledge of the carly world and its
mhabitants, we must compare, not the area of the whole ficld of
:f"tls:‘ ed o‘?th rmw. upaub:"?:::
examined portion of each formation
whole earth. For example, during &O-Sihrim 4 all the
earth was Silurian, and enimals were living “dyiog, and
mglobq“?ﬁ th::;’nnmm more cr(l;- over tho w:::)md tl:
they were t ccpm at L
varied in different latitudes anj ‘-.l%u
proportion do the Silurian dumeh bear totlle -mimu
the globe, land and sea (for far more extensive Silurisn districts
yexist beneath the ocean than above it), and what portion
of the known Silurian districts has been actually examined for
fossils 7 Would the area of rock actually laid open to the eve
be the thousandth or the m-thounndth pﬂt'd the earth’s
surface ? Ask the same question with regard to the Oolite or the
Chalk, or even to particular beds of these when they differ consis
derably in their fossils, and ml{'::)gtm ‘notion of
how small a portion of the wl ol | dtiw ob
© But yet more important is the probability, nay, dmoittlw
certainty, that wl\ole fmnm mmmng thé»wquihdf:
ever beyon olrmh guul(gd
series may thus be filled u uidlvutmsi.'::i own and
unimaginable animals, wlneh might help to elocidate the affinities
of the numerous mhwdgmuwihdwn‘pa@wd-w
“{* See on'this m’smww Npacels .ﬁ'&ma}w*w
November 1854,—Ep. ]
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the zoologist, may there be buried, till future revolutions may
raise them in lhe!r turn shove the waters, to afford materials for
the study of whatever race of intelligent beings may then have
succeeded us. These considerations must us to the con-
clusion, that our knowledge of the whole series of the former
inhabitants of the earth is nocessarily most imperfect and frag-
mentary;~as much o as our knowledge of the present organie
world would be, were we forced to make our collections and
observations only in spots equally limited in area and in number
with those setnally laid open for the collection of fossils. Now,
the hypothesis of {’mfuaor Forbes is esscntially one that assames
to a great extent the completeness of our knov{odge of the whole
series of ic beings which have existed on the earth. This
appears to be ' fatal objection to it, independently of all other
considerations. It may ;aid th;t thebnmi“ objections exist
against every on such a subject, but this 1s not neces.
sarily the case. The hypothesis 1{:? forward in this paper
in no degree upon the completencss of onr kuow
of the former condition of the organic world, but takes what
facts we liave as fragments of a vast whole, and deduces from
them something of the nature and proportions of that whole
which we can never know in detatl. It is founded upon isolated
ps of facts, recognizes their isolation, and endeavoirs to
ﬁlm from them the nature of the intcrvening portions.
I/ Another important sevies of facts, quitc in aceordance with,
~ and even necessary deductions from, the law now developed, are
- those of rudimentary organs. 'That these really do exist, and in
most cases bhave no special fanetion in the animel ceconomy, is
admitted Ly the first authorities in comparative anatomy. The
minute limbs hidden bencath the skin in many of the snake-like
lizards, the anal hooks of the boa constrictor, the complete series
of jointed finger-bones in the paddle of the Manatus and whale,
are o few of the most familiar instances. In botany a similar
'd”d:-.:d facts has been long ized. Abortive stamens,
rudimentary floral envelopes and undevcloped carpels, arce of the
most frequent oceurrence.  T'o every thoughtful paturalist the
question must arise, What are these for?  What have they to
with the great laws of creation? Do they not teach us
something of.ﬁwe.aydun of Nature? If each species has been
ereated independently, and without any neceseary relations with
isting species, what do these rudiments, these apparent
grfections mean § - There must be & canse for them ; they
st be the necessary results of some great natural law.  Now,
if; ax it has been endeavoured to be shown, the great law which
has ~the peopling of the earth with animal and vege-
table life is, that every change shall be gradual: that no new
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106 m.wwnmm new gpecies of Iemipedina.

ereature shall be formed widely differin -

exi ; that in this, as in oﬁﬂh -Md
- g Wt v g 8
necessary, and are an essen

Ere d:%glcr Vertebrata were fomed,w for Mm,m“ﬂ
were required, and many organs had to

from the rudimental condition in which ey bad as
existed. ‘We still see remaining an antitypal sketch of a
adapted for flight in the sealy flapper of the , and lim

first concealed beneath the skin, and tben

from it, were the necessary m "m
formed fully adapted for otion. Mah more of thele
modifications should we behold, and more
them,hadweanewofnlltbcforwvhﬂhnm I
The great gaps that exist between fishes, Ei
matntnals wouldthen no doubt, MMM‘  inter
mediate g ops,mdtbewholooegmitw&ﬁlvm "‘w
be;tnh:n km‘::o"mw:“ m e r—xs;q o} ol !

y & now wn, t most hﬁ‘iu‘iﬂ&ﬁéﬂy
how the law that “ Every speci ”%mm
adanboth‘intimm:pmwmdﬁummj ‘W

g,” connects er and renders ln%
z &ependent Mhm unexplained M.“
gnan of arrangement of organie btmp,

. natural
thei w vt tﬁar Zeng "‘,';Hh
y or ¢, hu nena o e
sentative and substg:::ted m t’l! th

chié thost singular pecullaritios oF andtoruicel Mrd,! A
expleined and illustrated by it, in perfect aecordance with
vast mass of facts which researches of W%

hmln'o t together, and, it is believed, not materiall

to an tbem“' It alwdel:ll:a a superi

b tem,on e groun t it not explams, but
ne’&utatea what exists, Granted the law, and many of the
most important facts in Nature could not have been otherwise,
but are almost as necessary deductions from it, as are the elliptic
orbits of the plancts from the law of gravitation.

Sarawak, Borneo, Feb, 1855,
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