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ceutical preparations from the class of 
fraudulent nostrums described is a most, 
diEcblt undertaking. This perplexing 
problem forced itself from year to year on 
the attention of thc board of trustees in 
the efl'ort of the board to keep the advertis- 
ing pages of the J o u ~ n a lfree from un-
ethical advertisements. In order to have 
thorough protection and to malie no unjust 
discrimination, the board has established 
the council on pharmacy and chemistry to 
malit the necessary investigations. The 
council is composed of pharmacists and 
chemists of national and international repu- 
tation. It will be the aim of the council 
to publish in book form, a list of the prep- 
arations which are n9t officinal, yet which 
conform to the proper ethical standard. 
The work of the council will be similar to 
that of the Committee on Revision of the 
TJnited States Pharmacopeia. 

The magnitude and importance of this 
work is such that I desire to direct attention 
to it here, and to commend it to the mein- 
bers of the association as deserving every 
possible aid and advancement. It is the 
only practical way to deliver the profession 
from one of the greatest curses that ever 
came on it. 

I t  has been my endeavor on this occa~ion 
to outline the plans of the founders of the 
association, briefly to trace the evolution of 
those plans throughout half a century of 
progress, and to recount some of the pur- 
poses that invite our active exertions at the 
present time. From a small body of dele- 
gates our association has increased until 
it ir now the largest medical organization in 
the world. I t  owns valuable property, has 
accumulated a considerable fund, and has 
a large annual income, all of which belongs 
to, and is subject to the control of, the 
members who through their delegates select 
the board of trustees to manage their 'funds. 

The possibilities of the worli before us 

are almost beyodd calculation. In  acting 
as the representative and agent of the 120,-
000 physicians of the United States, the 
association is assuming great responsi-
bilities, which will increase from year to 
year. It will require administrative and 
executive ability of the highest order to 
meet these demands; but there is both 
prophecy and proof in the work already 
accomplished that men will appear as 
needed to discharge the supreme duties of 
a great profession in behalf of scienae and 
humanity. 

LEWISS. MC&~URTRY. 
~ ,oursvr r , i~ ,ICY. 

THE RflLA1I'ZON 03' PHYLOGENESIf3 TO 

HZSTOIZICYAL GEOLOGY. 


FEWpersons would be so bold as to 
offer serious objection to the great thesis 
of evolution, to the theory of common 
descent or to that of the competitive strug- 
gle of individuals and species for exist- 
ence and its selective results, so ably 
enunciated by Darwin half a century ago. 
I t  is, nevertheless, true that of late years 
there has been an increasing distrust of 
the theory of the origin of species by nat- 
ural selection which he therewith proposed, 
and which was long universally accepted 
with even less reserve than the author him- 
self expressed. This distrust is especially 
felt in endeavoring to apply the latter 
theory to certain lines of paleontological 
investigation. ,A number of selected facts 
are stated at some length on following 
pages which show abundant reason for re- 
garding that theory unfavorably in such 
cases. I t  is there shown that genera, fam- 
ilies, orders and classes of animals and 
plants have, during geological time, usu-
ally originated with such comparative 
rapidity as to malre it necessary to infer 
th i t  species have originated suddenly ; that 
the ratio of progressive development in 
the different faunal and floral divisions 
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has not only not been urliforrrl during geo- 
logical time, but that it has been exceed- 
ingly diverse; that those genera, families, 
orders and classes which have beconie ex-
tinct havc, in many cases, declined and 
perished amid general conditions of phys- 
ical environment which were evidently 
quite as favorable to their existence as were 
those amid which they originated; that 
certain generic and family fo7.m~ have sur- 
vived unchanged through vicissitudes and 
restrictions of habitation so adverse as to 
have been again and again apparently more 
than sufficient for their utter deslruction; 
and that unknown determinate natural 
causes have acted, sometimes in the de-
struction, sometimes in the conservation, 
and sometimes in the extreme diflerentia- 
tion, of typical forms of life, often in seem- 
ing independence of environing physical 
conditions. In  making application of those 
facts i t  will be shown that some theory of 
Ihe rapid or sudden origination of species 
is necessary to harmonize them with the 
past conditions which they reveal. l'hat 
the theory of the origin of species by nat- 
ural selection will not harmonize with 
those facts will be made stxfficiently plain 
I)y cornparing each of them with the fol- 
loning statement of tlic chief features of 
Ilral Illeory. 

That is, that species originate from one 
anothcr genetically by a process of trans-
formation which requires indefinite time for 
its accomplishment, and which is, therefore, 
too slow for actual observation. Such 
transformation is the result of cumulative 
repetition, horn generation to generation, 
of small variations such as always prevail 
in organic forms, until varieties, races, and 
then species, are produced and the higher 
group' which they (.ompose are csti~blished. 
Variation is induced and its specific results 
conserved by physical conditions of en-
vironment as a dominant influence and by 

the struggle for existence under which the 
comparatively few fittest individuals sur-
vive and the infinite number of weaklings, 
which are born of individuals of all species, 
perish. Species, therefore, have no definite 
entity, even when fully developed, but are 
constantly changing toward the production 
of other species. 

Three of the assumptions which are made 
by the advocates of this theory are plainly 
inconsistent with the facts which are pres- 
ently to be stated, and they only will be 
discussed on the prescnt occasion. One of 
them requires the paramount infll~ence of 
physical conditions of environment for the 
origination of species and in the conserva- 
tion of the higher groups which they con- 
slitute. One demands immeasurable time 
for the production of a single species, and 
consequently the lapse of illimitable tirne 
since the beginning of life upor1 the earth. 
The other implies that species have no ex- 
istence as such, but that all of them are in 
a state of constant change. l'hese assump- 
tions will be separately considered further 
on. 

The accompanying diagram is presented 
for the purpose of ill~xstrating some of the 
priricipal facts that are mcntioneci in the 
statements which are4to follow. 

The horimntal spaces of the dia, "ram 
represent tlie respective ages of geological 
history as they have been deterrriined by 
the presence and characters of tlie fossil 
remains found in their strata. The per- 
pendicular lines represent the principal 
great groups of animals and plants whose 
remains are found there. Thus the five 
lines under A represent the five subking- 
doms of marine invert ebrates, tlie Protozoa, 
Ccelenterata, Annuloida, Annulosa and 
BIollusca. The left-hand line under 13 
represents the non-marine, and tlie right- 
hand line the land, invertebrates. C, 
fishcls; left-hand line, selachians ; right. 
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telcosts. D, batrachians and reptiles; left- 
hand line batrachians ; right, dinosaurs ; 
middle, all other reptiles. E, birds, single 
line. P,mammals ; left-hand line, non-pla- 
cental; right, placental. G, land plants; 
right-hand line dicotyledons and palms ; 
left, all other kinds. Tlie dotted portion 
of a part of those lines indicates some 
doubt as to the epocli in which the kind 
represented by such a line was introduced. 

A . B Q D  E F G .  

IIIAGRAhl SIlO\VING TIME-RhRGE OF CIIIEP-KINDS OF 

avrnr 1r.s am PJANTS. 

A, marine invertebrates; B, non-marine and 
land invertebrates ; C, fishes; D, batrachians and 
reptiles; E, birds; Ii', mammals; 0,land plants. 

This diagram t h ~ ~ s  represents tlie earliest 
known epoch of existence of each of the 
principal kinds of animals and plants, and 
tlieir continued existence through subse-
quent geological time. I t  is a significant 
fact that, so far  as can be judged by their 
fossil remains, every kind represented on 
tlie diagram began its existence with a 

comparatively high grade of its own types 
of organization. The instances which will 
be presented in support of the propositions 
that were stated in the opening paragraph 
of this article will necessarily be discon- 
nected in their statement because, in an 
article like this, there is only opportunity 
to consider some of the more striking facts 
selected from a multitude. 

Tlie strata of lower Cambrian age con- 
tain rerriains of tlie earliest forms of life 
that are known to have existed upon the 
earth.l Large series of rocks, more or less 
distinctly stratified like those of Cambrian 
age are, in some regions, found underlying 
tlie latter; but no classifiable fossil remains 
have been found in them, and little evi- 
dence has bcen discovered that life existed 
before the Cambrian age. The fossil re- 
mains -which are found in the Cambrian 
strata pertain to all five of the invertebrate 
subkingdoms, the vertebrata only being 
absent; and remains belonging to each of 
those five subkingdoms are found in all, 
even the lowermost, of the Cambrian for- 
mations. Representatives of those five sub- 
I<ingdoms have continued to exist t h r o ~ g h  
all the subsequent ages to tlie present time 
in ever-varying forms within the limited 
scope of tlieir faunal rank, but those repre- 
sentatives were evidently connected by con- 
tinuous genetic lines, as is represented un- 
der A on tlie diagram. So little change is 
found to have occurred in the general or- 
ganic rank of those subl<ingdoms that one 
may justly assume nearly as high grade 
for tlie earliest as for the latest members. 
Those earliest known animal types either 
originated with comparative suddenness 
and thcn continued through subsequent 

'For the present occasion I treat the reported 
fossiliferons Algonkian roclts of Utah and Rfon- 
tnna as not older than the lower Cambrian; bat 
even if they are really older, that fact will not 
airect the validity of my argument, except to en- 
force it. 
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time with their chief characteristics un-
changed, or they originated in some far  
distant age of pre-Cambrian time and 
reached their now known earliest stage of 
evolution quite as slowly as they have 
changed since they reached that stage. 
Aside from the absence of evidence in favor 
of tlie latter supposition, it is an improb- 
able one in view of that extremely slow 
increase of faunal ranlt in those subking- 
doms which has just been mentioned. To 
indicate tliat slow increase of faunal rank 
we may postulate a pair of chronological 
lines extending from the Cambrian age to 
tlie present time as the two sides of an 
evolutional angle of parallax. The di-
vergence of such a pair of lines wonld be 
so exceedingly small that tlie apcx, which 
wonld represent the beginning of life, will 
be carried baclt into the abyss of time to a 
point inconceivably remote. It ,  therefore, 
seems necessary to concl~~de that the earli- 
est Cambrian faunas had a comparatively 
s ~ ~ d d e norigin, notwithstanding the fact 
that their development diverged so slowly 
through subsequent time. 

A case partly similar to the one just 
stated, but which is of narrower faunal 
scope and shorter chronological range, is 
presented by the Unionidze, the oldest cer- 
tainly known fossil rernains of which fam- 
ily are found in Triassic ~ t r a t a . ~  Sirnilar 
rernains are also foand in successive for' 
rnations to the p~*esent time, living repre- 
sentatives of the family being abundant in 
the lakes and rivers of the world. The 
genus Unio, the typical rnernber of that 
generically srnall family, is thus ltnown to 
have existed continuously and unchanged 
during all that stretch of time in which all 
the mammals, all the birds, all the teleost 
fishes, and all the exogenous plants of the 

Thoscl Devonian shells wllicll were referred by 
Vanuven~ to A ~ i o d o ? ~ t a ,  thethe several species of 
Naiadites of lla~vson, and other paleozoic shells, 
I do not now regard as belonging to the Unioniilae. 

earth were introdnced, and in which the 
dinosaurs culminated and became extinct. 
These earliest representatives of the Union- 
id:x. are fully characteristic of the family, 
but no certain trace of any previously ex- 
isting member of it has been found in any 
older strata. I t  seems necessary to as-
sume tliat this family, by its typical genus, 
was suddenly introdnced at that early 
period, and that i t  has remained without 
material change t h r o ~ ~ g h  all the subsequent 
ages. 

One may snggest that the inarine in-
vertebrates, which are represented by the 
five lines under A on the diagram, have 
preserved their faunal integrity throng11 all 
the geological ages beca~~se they had a con- 
t i n u o ~ ~ ~  But the congenial marine habitat. 
fresh-water invertebrates have s~~rvived  
with quite, as little change without such 
obvious advantages. For example, the 
IJnionida. were from age to age subject to 
shifting and adverse conditions res~~lt ing 
from the changing relations of lands and 
waters, and from the restriction and isola- 
tion to which all fresh waters are subjected 
hy intervening land. Their habitable 
range was also restrictctl by the marine 
waters into which their co~~gcnialfresh 
waters flowed. If physical conditions of 
environment were the dominant factors in 
phylogenetic differentiation mTe should ex- 
pect that these and other faunal groups of 
fossil fresh-water mollusca would have be- 
come widely and profusely differentiated. 
As a rnatter of fact, however, those diverse 
and frequently changing conditions did not 
result in great differentiation of fresh 
water faunas in general, x fact which is of 
irr~portance in this connection. On the 
contrary, all fresh-water faunas are nota- 
bly much less diversified than are marine 
faunas; and fvesh-water mollusca espe-
cially have retained their primitive types 
through long geological ages under the 
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vicissitudes just mentioned. Moreover, the 
most ancient types found among living 
fishes are denizens of fresh, and not of 
marine, waters. This fact indicates that 
the genetic lines of those ichthyic types also 
were not wholly broken hy such shifting 
physical conditions, and that the genetic 
lines of their marine congeners were not 
preserved by having less restricted and 
more uniform conditions of environment. 

The chief object of the immediately pre- 
ceding paragraph is to show the strong 
contrast between the conditions which have 
attended the genetic descent of fresh-water 
and marine faunas respectively. By way 
of explanation i t  is proper to say, however, 
that the only manner in which unbroken 
genetic lines of fresh-water faunas could 
have been preserved through the geological 
ages to the present time is through un-
broken fresh water conditions. Such con- 
ditions could have been preserved only by 
the persistence of rivers in their established 
channels, so that at least some portions of 
them, together with their faunas, have es-
caped destruction by all subsequent eleva- 
tions and depressions of land s u r f a ~ e . ~  

During the Triassic and Jurassic periods 
the genus Unio was the only known repre- 
sentative of its family, and i t  has always 
been the leadihg genus of that family since 
those periods. This fact shows that, con- 
trary to a prevailing belief, rare genera are 
not always disappearing or decadent gen- 
era. I t  is also worthy of remark in this 
connection that although genera were some- 
times so long-lived, the geological record 
shows that the duration of species was 
comparatively short. The sudden intro-
duction of the Unionida: by its leading 
genus, Unio, without known congeners, and 
its survival unchanged through all subse- 
quent ages under peculiarly adverse condi- 

See my cliscussion of tlris subject in Tlrird An- 
nual Report of the U. S. Geological Survey, pp. 
479-486,. 

tions, are all inconsistent with the theory of 
the origin of species by natural selection. 
They are also inconsistent with the assurnp- 
tion that the influence of physical condi- 
tions of environment has been a constant 
dominant factor in phylogenetic differen- 
tiation, on the one hand, and of conserva-
tion of established living forms on the 
other. 

The earliest known remains of the great 
subclass of dinosaurian reptiles are found 
in early Triassic strata, and the latest 
linown representatives of that great sub- 
class barely surviveci the close of the Cre- 
taceous period, as is shown hy the pres- 
ence of their remains in the upper strata 
of the Laramie formation, associated with 
animal and plant remains belonging to 
Tertiary types. The beginning and end of 
the comparatively short time range for 
such a large and diversified suhclass of 
dominant and distinctive animals is shown 
hy the right-hand line under D on the 
diagram. Those strangely peculiar ani-
mals were introduced suddenly, soon ex-
isted in multitudes, became dispersed over 
the earth with great rapidity and, from 
their beginning, they were the dominant 
animals of all the continents. They varied 
in size from that of a rabbit to that which 
would be equal to several large elephants; 
and the grade of organization for the whole 
subclass was as high in the earlier as in the 
later part of its existence. They were dif- 
ferentiated into flesh eaters and plant eat- 
ers and into denizens of land and water 
respectively. We know absolutely noth-
ing of the genetic origin of those remark- 
able animals, and no traces of similar ani- 
mals have been found in any strata older 
than those'containing their early Triassic 
remains. Their world-wide decadence was 
not delayed by the improving earth-condi- 
tions which the marnmalia, soon to assume 
faunal dominion, found abundantly con-
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genial; and the last of their kind perished 
so utterly at, or immediately after, the 
close of the Cretaceous period that the 
earth has since contained no living repre- 
sentative of any of them. 

I once tried to account for the sudden 
disappearance of the dinosaurs by sup-
posing the coalescence of continental areas 
which they occupied with others upon 
which powerful Eocene mammals had been 
separately introduced, assurning that the 
final destruction of the dinosaurs occurred 
in the fierce conflicts which would nat-
urally follow. But such a suggestion pre- 
supposes the contemporaneous existence, in 
separate regions, of highly organized and 
characteristic Mesozoic and Tertiary verte- 
brate faunas, which one is naturally slo~v 
to believe. The occurrence of such conti- 
nental changes has not been proved, and 
no paleontological battlefields, with min-
gled remains of the mighty cornhatants, 
have ever been discovered. I t  seems im- 
possible to conceive of the applicability of 
the theory of the origin of species hy nat- 
ural selection to any of the chief features 
of the strange faunal history of the dino- 
saurs, or to their sudden origination and 
extinction. 

We linow little or nothing of the an-
cestry, or of the genetic succession of the 
unique, abundant and universally distrib- 
uted flora of the Carboniferous age. I t  
differed materially in character from that 
of the flora which preceded it, and it was 
even more different frorn all succeeding 
floras. Its forms were so diverse, and 
their family characteristics so distinctly 
defined, that the idea of such a gradual 
transition frorn one to another as the 
theory of their origin by natural selection 
requires seems to be wholly inadmissible. 

The palms and exogenous trees, repre- 
sented by the right-hand line under G on 
the diagram, were introduced with appa- 

rently great suddenness in late Jurassic 
time, and those earliest lcnown plants of 
their kinds had essentially the same grade 
of organization that those kinds now pos- 
sess, although their subsequent evolution 
has heen comparatively slight as regards 
floral rank. 

Birds, having unmistakably reptilian 
characters, are known by their remains to 
have existed in the Jurassic and Cretaceous 
periods; but remains of the earliest known 
true birds, such as are referable to any of 
the living orders, are found in strata of the 
Xocene Tertiary, and they seem to have 
originated suddenly in that epoch. These, 
and all living birds, differ greatly from 
those older kinds, and no intervening kinds 
have been discovered. It is true that in 
this case, as in other similar cases, the 
paleontological record is far from com-
plete, but the epochs in which the older 
and later forms, respectively, are known to 
have existed were apparently separated hy 
a time interval which was much too short 
to have produced such wide differences by 
the slow process of natural selection. 

Remains of the earliest lcnown teleost 
fishes arc found in latest Jurassic and early 
Cretaceous strata. They were structurally 
very different from all l<nown earlier fishes 
and possessed in full the distinguishing 
characteristics of the teleosts as they exist 
to-day. To say that no evidence of the 
graclual and slow evolution of the teleost 
fishes from older and very different ich-
thyic forrns has ever been discovered is hut 
to repeat what has heen said of the sudden 
appearance of other highly organized 
forms. 

A sirnilar degree of suddenness marks 
the introduction of the placental mam-
malia, which occurred about the beginning 
of Tertiary time, as is shown by the right- 
hand line under P on the diagram. Those 
highly organized anirnals assumed faunal 
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dominion of the earth, which the decadent 
dinosaurs had departed from. They came 
in a g15eat diversity of forms, and their 
organization was little if any inferior in 
rank to that of the mammals now living 
of lower grade than the quadrurnana. 
There has been found no evidence of their 
evolution from earlier forms by any slow 
process, not even from the previously exist- 
ing non-placental mammals; and their spe- 
cies all becamc extinct at, or hefore, the 
close of the Eocene epoch. They were then 
replaced by the Miocene and Pliocene mam- 
rnalia. respectively, each fauna. containing 
Inany strange and suddenly introduced 
forms, and each losing largely by extine- 
tion. ~ the d ~ ~~ of~ the rna,nmalia 

from the earliest Tertiary to the present 
time embraces a record of the rapid and 
varied evolution of the highest grades of 
animals, culminating in man. If it should 
ever be possible to trace the evolution of 
man from the lower animals i t  will doubt- 
less he found that it has been accomplished, 

not by the slow process of natural selection, 
but by a series of sudden mutations. 

In  the foregoing remarks the terrns rapid 
and sudden, referring to the introduction 

,,,tinction of the larger divisions of 
faunas and floras, are sometimes used in 
comparative sense, and sonietimes literally. 
The latter use of those terms, however, is 
more especially nlade when referring to 
species. ~f the introduction of families, 
orders and classes, and even of entire 
faunas and floras, so effected as to 
give the appearance of suddenness, or even 
of rapidity, it follows that spe- 

have heen accomplished either by special 
creation, as was formerly believed, or by 
some natural genetic process of transhr-
wation. The time seems to have passed 
for giving any consideration to thc former 
proposition, and it only remains to consider 
some natural theory. While many expres- 
sions of belief have from time to tirne been 
made that species have originated suddenly 
by some natural process, the only clearly 
defined theory of this kind is the one Pro- 

posed by I'rmfessor de ~ r i e s ,  of ~ m s t e r -
darn, under the name of the mutation 

I t  is essentially as fallows : 
Originate froln other species 

through the ordinary function of rep~*oduc- 
,tion, but they each originate snddrnly and 

completely by one mutative act, and not by 
the slow curnulative variation of indiviclu- 
als. The beginning of the mutative process, 
which is due to some at present ~mlinown 
natural determinate cause, is a rearrange- 
rnent of the groups of component rnolecules 

of the protoplasmic contents of the germ 
cell. I t  occurs when the ovule containing 

that cell has, by the natural process of re-
production, heen fertilized and is ahout to 
give o~*igin to a new individual. I f  that 
nmlecular change occurs, the new indi-
vidual thereby acquires changed structural 
characters and becomes an original repre- 
"ntative of a new species. If no such 

molecular change occurs in the germ cell of 
a fertilized ovule, which is usually the case, 
the result is only that of ordinary repro- 

duction. The new species thus produced 
by mutation is in immediate possession of 
clearly distinguishing and heritably trans- 

ties, which are the recognized componentnlissiblc characters; and it has no rnore 

units of those greater groups, were pro-
ducecl with actual suddenness. . 

~h~ necessity for assuming the sudden 
origin of species being apparent, the first 
question that naturally arises is that of 
the manner of their origination. This must 

tendency to hybridize with any member of 
the mother species than have other species. 
The characteristics and perpetuation of the 
"lother are in no way affected by 

4 Die ~l~tntionst~rcoric, '  H~~~ dc vries, 
Vols. I anti 2, Leipzig, 1001, 1902. 
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the mutative birth of one or morc of her 
progeny. 

Species thus produced by ~rrutation are 
called elementary species. They differ dis- 
tinctly but not widely from the inot,her 
species; wide differences result from the 
absence of intermediate clemeritary species. 
That is, the daughter species become 
rnother species successively; a, large part 
of the mutated, as well as of the ordinary, 
offspring soon perish in the struggle for 
existence, even with their own kindred, 
until wide differences between species of 
the smne stoclt result. Species are dc-
stroyed in the struggle for existence, but 
that s tn lgg l~  plays no part in their origi- 
nation. 

'I'hat species have a real entity and, for 
the most part, an essentially unchanging 
existence, are facts of daily observation. 
They are born, and if they survive the 
struggle for existence to which they are 
immcdiately subjected, they usually have 
an extended duration; but they finally 
perish. The duration of a species has two 
periods, a mutative and a non-mutative 
period; the former being exceedingly short 
in comparison with the latter. So very 
much is the non-mutative period of all 
species in excess of the mutative, that all 
the species living in any large region at 
any given time are liltely to bc in the non- 
mutative condition. blurthermore, the 
process of mutation is so inconspicuoas 
that it may easily escape detection. At-
tention is particularly called to the fact 
that mutation, usirrg that tc>rm in its here 
adopted specid sense, is as much a natural 
and normal process as is that of ordinary 
reproduction, with which function every 
case of mutation is concurrent. I t  is also 
in no way opposed to the great thesis of 
evolution, and is in full accord with Dar- 
win's theory of common descent. 

By referring to the three assumptions 

of the advocates of the theory of the origin 
of species by natural selection which ale 
mentioned in the carly part of this article, 
and comparing them with the immediately 
preceding statement of the mutation theory, 
it mill be seen that this theory is directly 
opposed to them, but consistent ~vith the 
facts which have been stated in preceding 
paragraphs. Ry further referring to those 
statements it will appear that in all the 
cases wherein the in:rpplicability of the 
origin of species by natural selection has 
been shown, the mutation theory is fully 
applicable. Indeed, the applicability of 
the latter theory is so apparent that only 
the following brief comments will be made 
in conclusion. 

The assumption of an illimitably remote 
period for the beginning of life upon the 
earth, which the theory of the origin of 
species by natural selection requires, and 
which has been vigorously opposecl by 
physicists as inconsistent with cosmical 
law, is shown by the mutation theory to 
be unnecessary. That question is, there- 
fore, climinatcd from all such discussions 
bccausc thc rrlutation theory presupposes a 
rapidity of cvolution that would bring the 
begi~lning of life quite within the limits 
recluirecl by the physicists. 

The comparative rapidity of introduc-
tion and dispersion upon the earth of cer-
tain genera, families, orders, classes and 
even of grcJat faunas and floras, malres it 
necessary to inCcr the sudden origin of 
their elementary component units. Those 
facts and the inference mentioned are as 
consistent with thc mutation theory as they 
are inconsistent with the theory of the 
origin of species by natural selection. Fur-
thenuore, the persistence of those faunal 
and floral groups through long periods of 
geological time with little change after 
they had become established, malies it 
necessary to infer the stable entity and 
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heritability of species. Such an inference 
accords with the requirement of the muta- 
tion theory, but not with the theory which 
requires perpetual change in all species. 

Certain groups of animals and plants 
have continued their existence without ma- 
terial change under very adverse condi-
tions of physical environment which were 
seemingly more favorable for their ex-
istence than were those under which they 
originated. The theory of the origin of 
species by natural selection is at  variance 
with such facts because i t  recognizes en-
vironing conditioes as a constantly domi- 
nant factor in producing phylogenetic 
changes, on the one hand, and in preser- 
ving the integrity of faunal and floral 
types, on the other. The mutation theory 
recognizes the initiative action of an at  
present unknown determinate natural cause 
for phylogenetic changes. Environing 
physical conditions have doubtless been a 
potent cause in producing variations; and 
i t  has doubtless often had a controlling 
influence upon the destiny of faunas and 
floras; but such conditions have not been a 
direct factor in the origination of species. 

Whatever criticisms may be made of the 
de Vriesian theory of mutation, the truth 
will remain that it accords with numerous 
important facts with which the theory of 
the origin of species by natural selection is 
quite inconsistent. Some theory which 
provides for the sudden, or rapid, origina- 
tion of species is made necessary by a 
large array of geological facts, and the 
niutation theory more nearly meets that 
demand than "does any other yet proposed. 

CHARI,ESA. WIIITE. 
SMTTHSONIAN~NSTITUTION, 

February 20, 1905. 
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