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û'=.

CIHM ICMH
Microfiche Collection de
Series microfiches
(i\/lonographs) (monographies)

Canadian Institute for Historical Microreproductions / Institut Canadian de microreproductions historiques



Technical and Bibliographic rjotes / Notes techniques et b:bliographiques

The Institute has attempted to obtain the best original

copy available for filming. Features of this copy which

may be bibliographically unique, which may alter any

of the images in the reproduction, or which may
significantly change the usual method of filming, are

checked below.

D Coloured covers/

Couve'ture de couleur

I I

Covers damaged/

Couverture endommagee

Covers restored and/or laminated/

Couverture restauree et/ou pellxulteD
Cover title missing/

Lo titre de couvertucouverture manque

I I Coloured maps/

Caites geographiques en rouleur

nCok
En2i

Coloured ink (i.e. other than blue or black)/

re de couleur (i.e. autre que bleue ou noire)

Coloured plates and/or illustrations/

Planches et/ou illustrations en couleur

Bound wit^i other material/

Relie avec d'autres documents

D

G

D

Tight binding may cause shadows or distortion

along interior margin/

La reliure serree peut causer de I'ombre ou de la

distorsion le long de la marge interieure

Blank leaves added during restoratic^i may appear

within the text. Whenever possible, these have

been omitted from filming'

II se peut que certaines pages blanches ajoutees

lors d'une restauration apparaissent dans le texte,

mais, lorsque ceb eiait possible, ces pages n'ont

pas eti' filmees.

Additional comments:/

Commentaires supplementaires:

L'Institut a microfilm^ le meilleur exemplaire qu il

lui a et6 possible de se procurer Les details de cet

exemplaire qui sont peut-6tre uniques du point de vue
bibliographique, qui peuvent modifier une image
reproduite, ou qui peuvent exiger une modification

dans la methode normale de filmage sont indiques

ci-dessous.

Coloured pages/

Pag:,, Je couleur

Pages damaged/

Pages endommagees

Pages restored and/or laminated/

Pages restaurees et/ou pellicul^s

Pages discoloured, stained or fuxed/

Pages decolorees, tachetees ou piquees

Pages detached/

Pages de*bChees

QShowthrough/
Transparence

Quality of print varies/

Qualite inegale de Timepression

Continuous pagination/

Pagination continue

Includes index(es)/

Comprend un (des) index

Title on header taken from:/

Le titre de l'en-t«te provient:

Title page of issue/

Page de iitre de la li

Captir n of issue/

Titre de depart de la

vraison

ivraison

a Masthead/

Generique iperiodiques) de la livraison

This item is filmed at the reduction ratio checked below/
Ce document est filme au taux de reduction indique ci-dessous.

^0^ 14X 19X 22X ;6X

12X

30X

16X

/
XX 24 X 28X 32 X



|u il

cet

de vue

le

tion

les

The copy filmed here has been reproduced thanks
to the generosity of:

National Library of Canada

The imapios appearing here are the best quality
possible considering the condition and legibility
of the original copy and in keeping with the
filming contract specifications.

Original copies in printed paper covers are filmed
beginning with the front cover and ending on
the last page with a printed or illustrated impres-
sion, or the back cover when appropriate. All
other original copies are f'Imed beginning on the
first page with a printed or illustrated impres-
sion, and endiny on the last page with a printed
or illustrated impression.

The last recorded fr'ime on each microfiche
shall contain the symbol —• (meaning "CON-
TINUED"), or ihe symbol V (meaning "END"),
whichever applies.

Maps, plates, charts, etc., may be filmed at
different reduction ratios. Those too large to be
entirely included in one exposure are filmeri
beginning in the upper left hand corner, left to
right and top to bottom, as msny frames as
required. The following diagrams illustrate the
method:

1 2 3

L'exemplaire film6 fut reproduit grSce d la

g^n^rosit^ de:

Bibliothdque nationale du Canada

Les im«iges suivantes ont 6t« reproduites avec le
plus grand soin, compte tenu de la condition et
de la nettet6 de Cexemplaire film6, et en
conformity avec les conditions du contrat de
filmage.

Les exemplaires originaux dont la couverture en
papier est imprim6e sont film6s en commengant
par le premier plat et en terminant soit par la
dernidre page qui co.nporte une empreinte
d'impression ou d'illustration, soit par le second
plat, selon le cas. Tous les autres exemplaires
origiriaux sont film6s en commenpant par la
premidre page qui comporte una empreinte
d'impression ou d'illustration et en terminant par
la dernidre page qui comporte une telle
empreinte.

Un des symboles suivants apparattra sur la
dernidre image de cheque microfiche, selon le
cas: le symbole —» signifie "A SUIVRE ", le
symbole V signifie "FIN".

Les cartes, planches, tableaux, etc., peuvent dtre
fiim6s d des taux de r6duction diff6rents.
Lorsque le document est trop grand pour etre
reproduit en un saul clich6, il est film6 d partir
de I'angle sup6rieur gauche, de gauche d droite.
et de iiaut en bas, en prenant le nombre
d'images ndcessaire. les diagrammes suivants
illu3trent la m^thode.

32 X

1 2 3

4 5 6



m a Natural or

V,

^ Pap,;- read k'forc the Biological Section of the Hamilton AssociatioiK

December 7th, 18SS,

l!Y J. ALSTON MOFFAT,

(Member of th» Council of the Entomological Society of Ontario.)

Is Species a natural or an artificial division in Nature ? This
is a question tliat will bear a good deal of discussion ; for, although
volumes upon volumes have been written about the origin of
Si)ccies—what a Species is, and the correct use and application of
the term has been left in the most nebulous condition imaginable,
whilst, for practical value, this is of ten-fold more importance than
the other, and ought to have been definitely settled before ever the
other was discussed.

Violent controversies ha|p been and are being carried on about
Species with no profitable result, because the combatants are using
the same term whilst meaning quite different things.

Wearied with the confusion, I found it necessary, for my own
comfort, to settle the question to my own satisfaction at least. So
I herewith give you my conclusions, and ray reasons for them.

We are often reminded that we should take Science exclusively
as our guide in the interpretation of Nature. I most unhesitatingly
and unreservedly accept the condition. The question immediately
arises, What is Science? As defined by Webster, it is, first,

"certain knowledge," aud second, "knowledge arranged and
systematized." The only thing in which all men are born absolutely
equal, is in the matter of knowledge—that is, in the utter absence
of all knowledge. Time, opportunity and capacity is required for
the obtaining of knowledge—by our own observation and experience,
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j)rogicssed this became yet more a|)i)aicnl, until at leti'M.h the

description of one would not apply to the other, and it bfgan to be

suspected that the old idea of permanence was incorrect, and would

have to be abandoned.

Different conditions had produced different results.

Systematic classification is the progressive work of time.

Our present system of Nature is but of recent origin ; that it is

not perfect is but to say that it is human in its origin. Still, it is an

improvement on the past : it grasps all Nature, and divides it into

the celestial and terrestrial. In the terrestrial it finds the organic

and inorganic ; of the organic it has constituted two kingdoms, the

animal and the vegetable, [and here let me remark that I am going

to deal exclusively with the animal kingdom] ; this it has separated

into sub-kingdoms, classes, orders, families, genera and species.

Now these divisions which it is so necessary for man to make,

that he may the better understand and study his subject, has no

clear dividing lines in Nature. There is an elasticity and a blending

of parts in Nature, that, from the limited character of man's intel-

lectual grasp, and the barrenness of his language to express what he

may intellectually perceive, no human system has ever yet attained

to. We know, as a matter of fact, that this Ball, which we call ter-

restrial, is as much a part of the celestial as any of those we term

such ; that the organic is depending on, and inseparably connected

with the inorganic. Who can say where the vegetable ends and the

animal begins ? And just so it is through the whole list ; it is at the

point of divergence and not that of contact that any of them is clear.

It is upon structure that the divisions in the animal kingdom

are principally founded—size, form and color. By a single bone

may the class to which the animal belongs be known ; by certain re-

semblances its family relationship is established ; upon some points

of difference, peculiar to it, its genus is found, and by minuter ones

is its specific character determined.

It is now a well known fact that there are opposing influences

at work in nature affecting the appearance of every living creature

;

the one tending to uniformity and the other to diversity. Prof.

Huxley says : "The one end to which, in all living beings the for-

mative impulse is tending, seems to be to mould the offspring into

the likeness of tht parent."

Prof. Louis Agassiz, after premising that all animals, even the



highest-men not exccpted-are produced through eggs, says :
"

It'

; --^' -^ P--SS, that of the inner life of the yl'. leadinga result so extraordinary as the formation of a new living beingHer ,s somethmg wonderful
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little or no diversity m a Species. Jiut this, we know, is not the caseHerbert Spencer says: " Every Species spreading i.uo a new ha Zat coming in contact with new food, exposed to a different tempera
uire, to a dryer or moister air, to a more irregular surface, to a new

1, etc., has us members, one and all, subject to various changed
actions which influence its muscular, vascular, respiratory, digestive
and other organs." Now this is simply a clear and com'prelfensi estatement of a fact, which we may see with our own eyes, but wemus remember in connection with it, that all animals are notequally sensitive to these influences; some may show it, little, if at
all. whilst in others it will be quite perceptible; and again, th t themigrant or Its descendants will attain to the maximum of changewhich that locality is capable of producing, and never any more. Thata further migration is needed to produce more change, that thesechanges will invariably be in the same direction in the same kind ofanimal, that migrants going in opposite directions on the globe will

r^r^hr' I'.'^^r*
"'"^"^^^ ^^^^ ^'" produce' different

wl ich i^^""^
^"^ °' "'^'''''' '"^ '^^' ^hese influences underwhich It IS living are performing their work and bringing it into harmony with Its surroundings, wholly independent of the creature's willor inclinations. Of these operations the animal may be utterly un-conscious, and even if it were conscious it would be as utterly unable to resist them.

''

Now all the living creatures of the present are, more or less
given to migrating, according as they can accommodate themselves
to altered conditions in soil, climate and food, and the ancestors
of these did the same ever since they were first originated. What
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What

an immense diversity of inOuenccs tlicn must s(jme ui thorn have
been in contact with during their continuance in time and space,

and, if sensitive to tiiese, what a diversity in size, form and color is

to be expected as a result. This helps to account for nmch of the
marvellous diversity which we actually do find in nature everywhere
around us

It is specially desirable to note here, that these influences

we have been considering, which accomplish the change in organisms,
are wholly external, acting from without, just as we saw that those
which make uniformity were internal, acting wholly from within.

But there are several other inlluences at work in Nature pro-

ducing variety in organisms, some of which we as yet know little or
nothing about, hence the expression, "accidental variation," But
as accident is not recognized in science, every effect having unques-
tionably an efficient cause, whether within the range of our ken or
no, I prefer " individual variation " to express the idea associated with
these peculiarities that unexpectedly show themselves, and which are
often seized upon by breeders for the improvement of stock, and for

the production of fancy and ornamental forms. This has been
carried to an astonishing length in some departments, and these
varieties may appear in Nature as well.

Here then the question arises, do these variations, by what-
ever cause produced, or by whatever name called, going off i. .npo-
site directions, ever attain a point of complete separation : thr ,. is,

when individuals that have come from a common stock are brought
together from the extremes of unlike, will Nature in them fail to
acknowledge their original relationship. Consideration is required
here. We know that many animals go in flocks, herds, coveys,
swarms, &c., and that each of these aggregations incline to keep by
themselves, and do not readily mingle in Nature; that an individual
from one of these will be refused admission into another of the
same kind, and can only obtain it by conquering a position. This
we see frequently amongst domestic animals, and if the external
forms are diverse the trouble is all the greater, so that it may
require time, restraint, compulsion even, to get them at first to live

together. This being accomplished, all our information goes to
prove that no matter what external difference separates them, inter-

nally they are yet one. Mr. Tegetmeyer, the celebrated writer on
poultry, when describing how he had bred the golden, the silver and



the common Knglish pheasants
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together, said :-

constitutes a Sjjecies? All

'After this ih(

o is to echo the ciuestion, what constitutes a Species?'
le had contemplated his birds and marked the.r great and strikinR

dissunilanty, and concluded that they must be separate Species • he
turned to his book., and the authorities pronounced them separate
S|)ec.es; he brought them together and they comniingind freely
nature in them asserting they were not separate Species, they were
but distinct varieties of one Species. Illustrations might be multi-
plied indefinitely, but one is sufficient to point the direction.

Another inciuiry we have to make is : If separation for a sufficient
length of time will completely extinguish all evidence of original
relationship ? There is tiie so called genus Hos. Mow long have thehumped cattle of the East been separated from the bison of theWest ? Is It a thousand years, or five, ten, twenty or a hundred thous-
and, who can say ? But bring them together, from any distance or inany of the multitudinous forms of which the genus is composed and
they commingle freely. Their distinctive peculiarities merge and
blend until hnally lost, proving them to be not Species of a genus
but varieties of a species, and that time and distance have failed to
extinguish their original relationship.

The possibility is that at one time in the world's history all
these various forms of a Specie, of the present, were represented on
the earth by a single form-and that form may have been quite un-
like anything of the present-and if it lived under entirely different
conditions it undoubtedly would be. But whether the Species
originated in single ones or pairs, in a single locality, and spread
from there over the globe, or came into existence singly or in pairs
in various localities, or in groups, or in multitudes, is not now pos-
sible to prove, and does not seem to be of any consequence For ifthey were one in Nature, and identical in internal organization, the
result would be the same. If then no amount of divergence in
size, form and color, and no length of separation in time, places any
obstacle m the way of the ordinary laws of generation, we have .ot a
clear, definite, dividing line for Species, and one that proves
Species to be a real and natural entity, quite different from Struc-
ture. For seeing that all life of the present, as well as that of the
past, IS and has ever been, surrounded by, and in constant contact
with, those influences that tend to produce change in Structure



according to its susceptibility to receive the impression, we have
no right to look in that direction for dividing lines between Species,
and the torture of conflicting uncertainty endured by conscientious
men, in their efforts to arrive at a correct conclusion by that
method about various forms. Whether they are Species or
Varieties, and which is the S|)ecies and which is the
Variety, and where the line is to be drawn between them,
is really ileplorable, and is well voiced in the vigorous language
of Darwin, when ho says :—" After describing a set of forms as
"distmct Species, tearing up my manuscript and making them one
"Species, tearing that up and making them separate, and tlien

"making them one again—as has often occurred to me—I have
"gnas led my teeth, cursed Species, and asked what sin I had com-
"mitted to be so punislied ?'' And thus it is made abundantly
manifest, that determination by structure is not necessarily a deter-
mination of Species at all, but only the defining of the differences be-
tween various forms, which may be improperly called Species;
and that all this misery and conflict that is endured by Species-
makers is (juite uncalled for and unnecessary, for the differences are
there, visible to the eye, and are easily described. The trouble
comes in when the effort is made to decide just how much difference
should be considered enough to make a Species, which is merely a
matter of individual opinion, and of which there is an abundant
diversity

;
and so it appears perfectly plain to me that the conten-

tion which has been going or r^r so many years under the iiead of
the origin of Species is a misi.o.ner

; it is the origin of varieties that
has been brought to view, and the ages yet to come will have ever
to acknowledge their indebtedness to Darwin for the vast stores of
facts which he has accumulated for their use on tiiis subject.

In the American Naturalist for April, 1888, is an article by
Mr. Chas. Morris, entitled "Intelligent Selection," in which he con-
tends that man may have produced, in that way, as true Species as
nature does by natural selection, and says " that Species have not
" been produced by man is more an assertion than a demonstrated
"fact," then claims that certain forms of pigeons and dogs might be
" regarded as of specific value, or even generic, and says " if we take
" the varieties of the dog, such wide differances in size, form and
" habit, if found in Nature, would be at once accei^ted as well
"defined Species." A perfectly true statement I believe, but one
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that does not prove his contention
; but I think it does prove most

conchisivcly the extreme probability there is that we have in our
(:ataIoj,Mies an abundance of so called Species, that are not one whit
l)etter Species in Nature than those varieties of the dog.

So I conclude ;— that Species is a natural division in Nature,
and absohitcly permanent in the line of descent.

That fertile progeny is an unmistakable evidence of oneness of
Species.

That a Species is not necessarily one in size, form and color.
True, it may be an individual form that has maintained its appear-
ance, from its first origin to the present, unchanged, but tint it is far
more likely to be a great number of various forms that have been
moulded, modified and diversified, in a thousand ways since its first

origin, and no one of these various forms is entitled to claim the
term to the exclusion of any one of the others, for each and all of
them are required to complete the Species as it is in Nature.

'I'hat determination of Species by structure is artificial, and,
from the very nature of things, uncertain. So a Species may gene-
rally be regarded as a group of more or less distinct forms, the
origin of whose diversity may be involved in obscurity at the present
day.

The question of origin belongs to the domain of philosophy
rather than that of science, but science has demonstrated that no
spontaneous origin of life has been found. Yet there was a time
when life did not exist on this globe, so that it must have originated
in some way

;
but life being granted, Species has to be ns a matter

of course, if life is to be permanent, for every form, no matter how
low in the scale of being it may be, is perpetuated by ordinary gen
eration in some way, and each Species perpetuates its own kind only,
and never any other. But whether the Species of the present origi-
nated by a miracle of creation, and have been modified by the ex-
ternal influences of ages, eras and epochs, until they appear as we
see them

;
or by a progressive succession of miracles of transmuta-

tion, until they have arrived at what they are, does not seem to matter
much, for miracle it would be in either case, because transmutation
IS m just as direct violation of the laws of Nature, as we know
them, as creation is. But if science can say negatively that Species is
not self originating, it can never say positively they originated by
miracle, for that belongs to the supernatural, of which science can



discover noiliinn. The most it can say is that it knows of nothing

else that will account tor it.

UnriiiL'stioniihly, the conditions and combinations were vastly

different in various jieriods of the world's history, proiUicitiK greatly

different results, but we have not a shallow ni a reason for supposing

that the laws of Nature were different. It is certain knowledge that

constitutes science, not uncertain opinion that has not yet crystal-

lized into knowledge.

We have heard a great deal abfiut "missing links." If ihe

authorities fail to discriminate correctly between Species living and
moving before their eyes, what are they likely to do with the

crushed remains of extinct forms? If the links were all in tlieir

hands would they recognize them ? If the skeletons of the widely

divetgeiu forms of our dog were found in the rocks ihey would

hardly be taken for the same kind of animal, let alone the same
Species

We have also heard a good deal about the breaking down of

barriers between species and species, genus and genus, order and
order, kingdom and kingdom. What were these barriers ? Artificial

ones, erected by man at the limit of his knowledge, which with an in-

crease of that, he found it necessary to remove, aa lie hud put them
up in the wrong place ; but Nature's one and only barrier, found in

the whole breadth of the animal kingdom, stands just where it did

before ever man began to investigate it, and as firmly as ever it did,

and that is the one between Species, no other having any existence

in Nature whatever.




