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THE RELATION OF BIOLOGY TO GEOLOGICAL INVESTIGATION.

B

A SERIES OF ESSAYS DISCTUSRING THE NATURE ANIDr BCIENTIFIC USES
OF FOSSIL REMAINS AND THE NECESBITY FOR'THEIR SYS-
TEMATIC COLLECTION AND PERMANENT CONSER-

VATION IN PURLIC MUBEUMS.
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PREFACE.

In the preparation of thess essaya 1 have had several ohjects in
view, among which are a farther presentation of elementary matter
pertaining to biological geology than has before been publisked, the
defense of biology a3 an indispensable aid in geologieal investigation
and the repudiation of certain uuntenable claims that have been made
in its favor, an application of the principles discussed to the practical
work of the geologist, and the demonatration of the necessity of the
preserviation of fossil remains in public mwseums as atorchounses of
evidence upon geological questions, These essays are therefore con-
fined mainly to a discussion of questions pertaining to biological
geology, including both its struetural and systematic branches, only
incidental reference being made to other important branches of geo-
logical science, such as mineralogy, lithology, dynamic geology, ete.

i have intended an approximately full statement of the subjects
selected for disenssion as well as scientific acouravy in my conclusions,
but in the manner of their presentation I have chozen to address gen-
eral readers and stndenta of geology as well as special investigators.
I have accordingly presented a morve detailed and mnethodical state-
ment of the prineipal facts upon which biological geology i8 based
than otherwise would have been thought desirable. Every working
geologist in necessarily more ov less familiar with the principles and
criteria which are based npon these facts, but a comprehensive knowl-
edge of them iz not yet aceessible to the stndent except by personsl
experience or didactic instruction; that is, becunse these prineiples
and eriterin bave not yet been systematically and fully stated in pub-
lished works the greater part of accessible knowledge concerning them
is traditional.

1t iy true that some of the knowledge referred to has been briefly
and more or less clearly presented in fext-books, but the elements of
biological geology are too comprehensive to allow of a satisfactory
summary in even the largest of them. All discussions of prineiples
and criteria pertaining to that subjéct are also nsually omitted by
authora of other works, evideutly upon the reasonable ground that
scientifie writinga ought not to be encumbered by a repatition of ele-
mentary priuciples, and npon the loss reasonable nssumption that the
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reader is familiar with and accepts ag trustworthy those which they
have adopted for thelr own guidance, .

If it were uot for my evident need of frequent reference to such
elementary matter the deairability of publishing it in this connection
might perbaps be questioned by those who are already familiar with
it and with the range of its applicability. 8till, the working geologist
needs only to recall his esrly embarrassments and later experiences to
be agsured that the time has ot yet passed when even the frequent
enubciation of elementary truths is of waterial benetit to the student.
I not oply have not hesitated to adopt aueh o treatment of the subjects
of these essays, but I have not sought to avoid numerons trite remarka
and commonplace statements, These, however, ave employed not so
much for the purpose of conveying information as for that of giving
logical continunity to the statement of my own idens and of leaving the
least possible room for deubt as to my meaning,

The relation of biology to geologicnl investigation is 8o fundamental
amd the facte pertaining to it are 8¢ concrete and sn accordant with
both biological and physieal Inws, that the prevalence of any opposttion
to its legitimate claims seems unnatural. It is also onnatural that
slaima should still be made in favor of that velation which are not aup-
ported by the principles of nodern biolegy., Of late years, however,
sich wide differences of opinion have become prominent, some of them
being especially so mwong American geologists. In their writings
some of these authors either entirely ignore biological evidence as
furnished by fossil remaine or treat the best of it as being of little
importance in the fuvestigation of structural geotogy. Others bave
taken ‘quite opposite ground, not only making the just elaim that
biological evidence ls indispensable in structural geology, but the
untenable one that it is abaolnte and exelusive in systematio geology.
Notwithatanding the prevalence of these extreme views, 1 have ab-
stained from a controversial attitude in the treatment of the subjects
to which they pertain, preferring to attempt their statement in soch a
way that the render will neeassarily reach correct conclnsions.

Because it is necesaary to discuss those differences of opinion in these
easays, it is desirable to refer brietly to their origin and the causes of
their perpetuation. Doubtless some of the causes of their existence
are remote or obscure, but it is apparent that they are largely due to
the broadening of the fleld of genlogical investigation, making it neces-
sary that it sbould be divided into numerous speetalties.  In snch eases
it is natural that differences of opinion should be greatest between
those investigators whose ehosen studies are most diverse in character.
Another canse is donbtless one of inheritance from the early condition
of both genlogical and hiologicsl seienee.

A spevial canse of the perpetuuation of these extrome views evi-
dently exists in the form of personal dominatinn by sueh of those who
eutertain them as happen to possess nmusual opportunities for their
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enforcement, It is well known that such infinence has at varions times
and in varions ways retarded the progress of geclogical meience and
that there is dunger of its being exercised in all cases when the per-
sonsl judgment of an observer is linble to be modified or controlled
by official or other temporary authority.

The opinions which Liave been referred to as the result of inherited
errors are mainly those which relate to the application of biology to
aystematic geology. They are evidenily due to the difference of ability
or of inclination among the authors who have written upon those sub-
jects, to adjust the early methods of thomght which they have adopted
to those which were made necessary by the great revolotion in the
views of naturalists upon the subject of evolution, which took place
after standards for both bioclogy and geology had been forinulated and
generally adopted. 1 regard this causg as being so important that 1
have arranged the discussions of the geological scale now in nse 50
that they embrace references to the condition of thought among pro-
moters of geological acience from about 25 yeara before the revolntion to
the present time.

It in apparent, however, that, bestdes, the tendency to follow estab-
lished ehannels of thought, which hags just heen referred to the contin. -
nanee of these difterences of opinion, and the conseguent differences in
practice among geologists, are lnrgely due to the fact that the princi-
ples and criteria which are necessasy to coustitute a standard or series
of standards which shall aceord with modern views of biology have
never been eonventionally formulated and published. It is very desir-
able that concerted attempis toward such formulation shonld be made,
but it is nevertheless true that the vecessity for & special exercise of
personal judgment in every act of geologica! investigation renders
exact formulation pecaliarly diffienit.

The attempts toward enunciating principles and formulating criteria
which are made in these essays have been suggested by those of my
own geological investigations which bave been prosecuted mainly from
a biological standpoint. Among the ingentives to these attompts has
been a desire to give to the readers of my pullished writings wpon the
anbjects referred to a more explicit statement of the grounds of cer-
tain opiniona therein expressed than it was practicable to make in those
writings. Indeed I believe the present general condition of geologieal
acience in all its departments demauds from itz active investigators
some more definite public expositiou of principles, and even of certain
elements, than has yet been published, It is at least apparent that
such publications for each subordinate branch of geology would be of
great service to students because it would give them greater facility in
eomprehending the meaning of authors, and it would enable the latter
to write more concisely and intelligibly, nz weil as more accurataly,
opon the results of their investigntions. It wonld also give authors in
the different branches of geology an opportunity to become better



