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divides, and for precisely similar reasons. We have the mor
phology of adult individuals, likewise the physiology; we have 
the morphology of the developing individual (ontogeny), like
wise embryological physiology (" physiontogeny "); then we 
have the morphology of the species (phylogeny), and along
side the physiology, or the phylogeny of functions (" physi
ophyly," Haeckel). Metaphysiosi; I is as old and as universal 
as metamorphosis, and to attempt to explain functions as we 
find them to-day, without considering their historical develop
ment, is, in many cases at least, as idle as trying to account for' 
the specific forms of existing organisms without the aid of their 
genealogy. Monumental failures of this kind might be cited 
on both sides; but it may be said that morphologists have 
almost universally abandoned this standpoint, while physiologists 
have quite generally adhered to it. It is the one-sided, anthropo
centric development of physiology that has retarded its prog
ress, and that still waits to be corrected. Presumptuous as 
such statements may appear, coming from a morphologist, they 
are nevertheless true and must be declared, so long as the 
malady of one of the twin branches of biology remains the 
affliction of the other: So long as such' fundamental functions 
of organisms as heredity, variation, and adaptation, are neglected 
by physiologists, so' long will physiology have to bear the 
reproach of having some of its more inviting fields pre-occupied 
and developed by morphologists. 

What processes of life are more universal or more funda
mental than those exhibited in and about the dividing nucleus? 
What function of living protoplasm has more to tell us about 
how the organism comes into existence, and how the foundation 
is laid for the development of all the higher functions, than that 
of cleavage? What phenomenon of life stands more in need of 
a physiological explanation than that of sex-differentiation? 
What question has a more direct practical bearing on the edu
cation and development of the human race than that of the 
transmission of acquired characters? What functions of more 

1 This word suggests itself so readily that it will hardly be recognized as novel; it is, a 
least, self-defining. 
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transcendent inter~st than those of the various sense-organs? 
Where could a more beautiful example of the evolution of 
function be found than is furnished in our special senses? How 
intensely interesting the subject of the derivation of such func
tions ! Will the physiologist, or his protege the psychologist, 
give a share' of attention to these important matters, or must 
the morphologist not only find the problem, but work it out, 
whenever it falls within the range of evolution? That would 
mean working under all the disadvantages attending the separa
tion of two coordinate branches which are complemental, one 
to the other. Morphology would lose its natural helpmate, 
and physiology would forsake its best guide. Morphology an
alyzes the organic machine, and thus lays the foundation for 
understanding its physiological use; physiology puts the sug
gestions of morphology to the test of experiment, and elucidates 
the dynamical side of the machine. What the machine consists 
of and what it can do, go together to make up a full concept of 
its structure and its functions. But the concurrence of the two 
sciences does not stop here. Morphology raises the question, 
How came the organic mechanism into existence? Has it had 
a history, reaching its present state of perfection through a long 
series of gradations, the first term of which was a relatively simple 
stage? The embryological history is traced out, and the pale
ontological records are searched until the evidence from both 
s~urces establishes the fact, that the organ or organism under 
study is but the summation of modifications and elaborations of 
a relatively simple primordial. This point settled, physiology is 
called upon to complete the story. Have the functions remained 
the same throughout the series, or have they undergone a series 
of modifications, differentiations, and improvements, more or less 
parallel with the morphological series? To answer this ques
tion, physiology has to appeal to the same sources of evidence 
as does morphology; namely, paleontology and embryology. 
The paleontological series of forms cannot of course beexperi
rri~nted with; but form and function are so correlated that the 
latter may often be inferred from the former, and vice versa. 
The embryological series, often including free larval stages, fur-
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nishes one of the grandest fields for experimental study. Here 
the physiologist has an opportunity not only to study by ex
j)eriment, but also by direct observation and inference, and thus 
to join hands with the morphologist, both in methods and 
results. 

We are compelled to recognize different orders of individu
alities, - as the cell, the tissue, the organ, the organism, the 
corm, etc., - and of course every order must have its physiology 
as well as its morphology. Morphology and physiology are 
coextensive, each claiming the whole organic world - as it was, 
as it is, and as it becomes. So long as we contr.a-distinguish 
form and function; we must abide by the logic of definition. 
We cannot reduce the circumference of the animate world, 
however many radii and concentric circles we draw around our 
specialties. We may limit the province, but not the realm. If 
we limit our study to man, we do not annihilate his relations to 
the rest of the animate world. Human physiology and human 
morphology represent only the latest terms of series stretching 
back to remote initial terms. The complexities of structure and 
function of the later terms we can never hope to understand 
until, through the study of a sufficient number'of mean terms, 
we are able to determine the initial ones. Three general series, 
each more or less incomplet~, are accessible to study: (I) The 
systematic series, consisting of adult organisms; (2) the paleon
tological series, and (3) the developmental series. Morphology 
approaches these series by comparative study, and seeks to 
make each contribute as complete a story as possible. The same 
sources and the same methods are open to physiology. The 
importance of the comparative method in physiology, and the 
intimate co-relationship of physiology with morphology, are 
well exemplified in a charming little treatise by Metschnikoff 
on " La Pathologie Comparee de l' Inflammation," - a work that 
must be reckoned as one of the fairest gems that adorn the 
annals of the Pasteur Institute. This monumental work shows 
how Medicine itself must take its lessons from comparative 
biology, and approach its work from the standpoint of evolu
tion. 
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The history of morphology and physiology is one continuous 
illustration of their inter-dependence. When the famous Harvey 
was asked what led him to think of the circulation of the blood, 
he at once referred the original suggestion to one of the mor
phological features of the vascular apparatus, - the valves and 
the,ir arrangement. The hint furnished by structure was then 
followed up and tested by experiment, and the result was a dis
covery that brought the position of valves, pulsation of the 
heart, effects of ligatures, and other facts, into rational relation 
to one another. 

The history of theories of generation furnishes a capital 
example of how physiological speculation has been guided, 
checked, and corrected by morphological discovery. The old 
doctrine of preformation, or preexistence of organisms in the 
germ, and the notion of the inclusion of one germ-preformation 
within another, was certainly strongly suggested by the unfolding 
of plant buds, and by the metamorphoses of insects; but as soon 
as it became possible to examine more minutely the phases of 
development, it was found that the fine-spun theories of Bonnet 
and Haller were refuted by morphological facts; and the doc
trine of epigenesis, defended by Aristotle and Harvey, was led to 
triumph through the observations of Casper Friedrich Wolff. 

Our special senses have afforded one of the most fertile 
fields for speculative physiology. It is needless to dwell on 
antiquated hypotheses of" vital spirits" residing in the nerves, 
of a subtle nervous humor, or "imponderable fluid" drawn 
from the blood and secreted by medullary matter (Cuvier). 
The history of the hypotheses of life, sensation, and volition 
are largely, as Whewell has well remarked, "the story of the 
failures of physiological speculation." It is to the cultivation 
of the morphological sciences that physiology owes, in a very 
large measure, its deliverance from the temptation to stray into 
the region of metaphysics. 

:As Morphology deals with the ground-structure on which 
physiology operates, it naturally takes the place of pioneer and 
guide; but if permitted to wander too far in advance it soon 
finds itself entangled with physiological problems with which it 
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is not prepared to cope, and its efforts to release itself often 
end in sterile. speculation. The workers on both sides should 
therefore advance abreast in hand to hand contact. It is only 
in such reciprocally helpful relations that specialists can attain 
the highest possible individual development; and it is only 
when morphological and physiological experience unite that 
biology can accomplish such brilliant feats as that of Cuvier in 
reconstructing an extinct organism from fragmentary remains. 

The association of morphological and physiological research 
enlarges the fidd of vision on both sides, reduces the chances 
of useless labor. corrects false notions, stimulates inquiry, con
verts half views into whole views, and withal secures mutual 
respect. All this finds a demonstration in the work of the 
Laboratory, as will be seen when the interesting physiological 
results obtained. this summer byone of out investigat'orson the 
ear are printed and read in connection with the exhaustive 
morphology of the organ, which has been contributed by 
another member of the Laboratory. 

The provocation for dwelling so long on this point, is the 
lack of interest taken in general physiology, and the difficulty 
experienced in securing active cooperation from physiologists. 
As a rule physiologists look upon marine biology as something 
quite remote from their field of work, and the cases are rare. 
indeed 'Yhere they have taken an active part in seaside re
search .. It has been our good fortune to draw into connection ! 

. with the Laboratory Dr. Loeb, whose enthusiasm, zeal,and 
accomplishments in general physio1:>gy, make him a fitting 
director of this department. Drs. Lombard, Lee, and Lingle 
have been associated in the. lectures and investigation of the 
physiological laboratory, and a number of students have been 
engaged in experimental work under the direction of Dr. 
Loeb. Some of the results of the physiological work are already 
in press, and papers of unusual interest have been completed by 
Drs. Lee and Lingle, which may be expected, during the year. 
The marked success with which this work starts off encourages 
the hope that before another season the merits of this depart
ment may attract the attention of some generous-'minded 
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philal1thropist, who will undertake to provide it with a library 
and a strong equipment in the way of aquaria and apparatus. 

THE ZOOLOGICAL DEPARTMENT. 

A. Instruction. 

For an account of the instruction in zoology in the students' 
laboratory I may refer to Dr. Bumpus' report appended below, 
offering in addition only a general remark or two. The attend
ance, the interest and zeal shown in the work, the ground 
covered in lectures and laboratory exercises, all speak for them
selves, and show a progress which skilful management, experi
ence in teaching, and devotion to the interests of the school 
alone could effect. 

There is one fact which neither students nor the trustees can 
think of too often. It is the enormous sacrifice made by every 
one of the men who. devote their summers to such work. No 
one can perhaps fully realize this, except the investigator him
self, who knows the full value of his time. How long can such 
service be obtained without salaries? Can it be secured even 
with salaries? This is no idle question; it is a most serious 
matter. We have been fortunate enough so far to have men 
who were above the temptation of any salary that could be 
offered them. They have been profoundly interested in the 
development of the Laboratory, and they have lent their aid in 
the hope that their labors would contribute to this end. In 
special cases very fair salaries have been offered for assistance; 
but the offer has had but little influence. The main considera
tion always is: Is it prudent, after a year's academic routine, to 
engage in summer teaching? And if strength remains for the 
task, can the time be sacrificed? The summer is the best and 
almost the only time available for research for most of our in
vestigators, and hence it is not a question of giving up a few 

_months _ only, bu,t a whole year in teaching. Research work is 
absolutely essential to a successful scientific career, as well as 

-to the satisfaction of the yearning for knowledge; hence the 
sacrifice of a summer touches one's ambition for scientific 
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standing, his deep love for original work, the leading motives' 
and aims of his professional life. Could the enlightened public 
but catch the spirit, the purpose •. the self-sacrifice, an-d the far:
reaching importance of the work here begun, it would not long 
suffer from the lack of means to carry it forward. . 

What we need and what we must have, if this work is to con:" 
tinue and prosper,is a permanent scientific staff, upon _whom 
we can call for whatever assistance in the way of lectures and 
laboratory instruction may be required. A staff of salaried 
officers, having most of their time free for investigation, could' 
well afford. to devote regularly every summer a few weeks to 
instructing students. Herein lies the solution· of our present 
difficulty. 

The same provision would also secure the most efficient in
struction for beginners in investigation. This side of our work 
must, I am certain, appeal with peculiar force to those who take 
an interest in the progress of biology. The opportunities we 
offer in this direction are, to say the least, exceptional; and 
as was foreseen would be the case, they have attracted eager 
and promising students from many parts of the country. They 
have appealed to college students and professors alike,' to 
members of scientific academies, laboratories, and museums, 
and to instructors in almost every grade of school. Every 
year the number of applicants for the tables has increased; 
Last year we had nine receiving instruction in investigation; 
and this year nineteen. In this work it requires about one 
instructor for every three pupils. Such expensive work, re
quiring the assistance of an expert teacher in each special line 
of study, can of course only be provided for a relatively small 
n.umber. But the smaller the number, the more effective the 
work of the teacher. The results are to be measured not only 
'by the work accomplished in the Laboratory, but also by the 
increased power and influence which the pupil will have in .con-
sequence of his training. Our aim is to make investigators as 
well as investigation. .\Ve have met with such encouraging 
results that we feel that this work must g<:> on at all hazards, and 
at whatever sacrifice of time and money itre"quires .. I regret 
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. the necessity of having to dwell on the importance of work to 
which I am a small contributor; but my share is comparatively 
so small and insignificant, that I am able to speak more freely 
,and with less danger of exciting any undeserved imputation. 
Work of this kind is its own best reward, and the laborer is well 
repaid, if his toil prove fruitful, either in. research of his own or 
of others. 

B. Investigation. 
Hithero I have mentioned by titles the works undertaken 

during the session. It will, perhaps, be more in keeping with 
our purposes if I call attention to the nature of the· work, and 
give only the titles of papers that have reached completion since 
my last report. 

The principal lines of work have been experimental studies 
of the phenomena of sex differentiation, fecundation, and cleav
age; the embryology of hydroids, worms, molluscs, crustacea, 
insects, fishes, and amphibia; studies on metameric segmenta~ 
tion '; the anatomy and histology of the sense-organs and various 
other organs of the vertebrates; and marine bacteriology. 

The work in embryology has already yielded results that will 
refkctthe highest credit on American biology. For the first 
time in the history of embryology, one of our number has ac
complished the feat of tracing the annelid larvce through every 
stage of development, cell by cell. For once we have a com
plete developmental history, precisely known in every detail. 
It is a mO'numental addition to our knowledge, and it will stand 
as a classical example of thoroughness in method, accuracy in 
observation, and brilliancy in results. Science covets such pro
ductions, and with them cancels every indebtedness for the most 
magnificent endowments placed to her account. 

Another similar work on molluscan development has been 
brought to completion, and with such signal success that it will 
form a companion stone in the. foundation now being laid for 
comparative embryology. Several other papers in the embry
ology of these two important groups are already far advanced 
and full of promise. 

In the field of Arthropod embryology, we have added to the 
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list beginning with the lobster and LimuIus, a monographica1 
work on the development of insects, which embodies the results 
of several years' study. This work, which must be credited 'in 
part to the Morphological Laboratory of Clark University; 
covers a varied and most difficult ground, and forms a superb 
contribution, as thorough and comprehensive in treatment as it 
is exquisite in artistic execution. 

Several important memoirs on amphibian development are in 
progress, and one, worked out in part here and in part at Clark 
University, has been finished this summer. The work covers 
the whole period of development up to the establishment of the 
fundainenta1 features of the embryo, including the formation of 
the egg and the phenomena of fecundation. The habits, food, 
oviposition, spermatophores, etc., are also described. This is 
the first time that the American newt has been made the sub
ject of such thorough embryological investigation, and the 
results obtained form a contribution of marked excellence and 
permanent value. 

The contribution on the subject of sex-differentiation will be 
found to contain results and conclusions of the highest philo
sophical interest, and distinctly in advance of the views hitherto 
offered. 

It is unnecessary to extend comments on individual papers 
~urther. My object in calling attention t9 the nature and merits 
of the work of the Laboratory is accpmplished, if it suffices to 
give you an idea of what the work leads to, and what it means 
for the advancement of American biology. My connection and 
interest in this work undoubtedly lead me to take a favorable 
view of it; but I venture to say that when the verdict of the 
non-partisan scientific world. is given, it will be seen that my 
partisanship has led; me to understate rather than overstate the 
matter. 

List of Zoological I¥orks ZIt Press, or nearly Finished. 

Works to be continued another summer not included. 
E. G. CONKLIN. if The History of the Cleavage in Crepi

dula." 
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- " The Relation of the Internal to t~e External Phenom~na 
of Cleavage." 

E. O. JORDAN. "'The Embryology of the Newt." Yourn. of 
Morphology, Vol. VIII., No.2. 

J. S. KINGSLEY .. "The Embryology of Limulus." YOUrtt. of 
Morphology, Vol. VII., No. I, and Vol. VIII., NO.2. 

A. D. MORRILL. " The Pectoral Appendages of Prionotus." 
LOUISE B. WALLACE. "The Structure and Development of 

the Axillary Gland of Batrachus." 
S. WATASE. "The Phenomena of Sex Differentiation." 

Yourn. of Morphology, Vol. VI., NO.3. 
W. M. WHEELER. " The Embryology of Insects." Yourn. 

of Morphology, Vol .. VIII., No. I. 

C. O. WHITMAN. "The Metamerism of CIepsinehoIlensis." 
E. B. WILSON. "The Cell-lineage of Nereis." A contribu

tion to the cytogeny of the annelid body. Yourn. of Morphol
ogy, Vol. VI., NO.3. 

c. 
REPORT ON THE WORK OF THE STUDENTS' AND 

TEACHl):RS' DEPARTMENT. 

By Professor H. C. Bumpus. 

Instruction in this department has been given by Dr. W. M. 
Wheeler, Mr. P. A. Fish, and myself, along the lines previously 
desigriated in the annual announcement. Though early in the 
season it was thought that with the addition of the new botanical 
laboratory ample room would be provided for those pursuing 
more elementary courses of study, the attendance has ·been 
such as to necessitate the use of every available place in both 
laboratories, sixty students having been registered. Though. 
this number shows an increase of nearly fifty per cent. of the 
attendance of a year ago, the amount of work actually accom
plished has been even greater, as a very large proportion of the 
students have pursued the prescribed work for the entire term. 
It is gratifying to note that the number of transient students is 
now so far reduced that it would seem advisable in the future 
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to admit only those who propose to work during the f1..\ll 
term. 

The larger attendance has necessitated an increase of the 
teaching staff, and a somewhat more systematic arrangement of 
the laboratory work and of the lectUJes. The latter, which. 
have supplemented the Laboratory work, have been generally 
given by those specially interested in the subjects under consid
eration, and it is felt that the success of this department is in a 
very large measure due to the valuable services that have thus 
been generously rendered by those from the Department of In
vestigation. A list of the lectures is submitted herewith: 

List of Morning Lectures. 

July 6. " General Introduction." DR. H. C. BUMPUS. 
"The Morphology of the Crustacea." DR. H. C. " 7· 

BUMPUS. 

" 8. "The Embryology of the Lobster." DR. H. C. 
BUMPUS. 

" I I. "General Morphology of the Segmented Worms." 
DR. W. M. WHEELER. 

" 12. "The ~mbryology of the Annelids." MR. A. D. 
MEAD. 

" 14. "The Anatomy of Leeches." MR. C. L. BRISTOL. 

" 15. "General M.orphology of Unsegmented Worms." 
DR. W. M. WHEELER. 

" 18. "The Anatomy of the Sponges." DR. H. C. 

" 

" 

" 
" 

" 

BUMPUS. 
19. "The General Morphology of the Ccelenterates." 

MISS MARTHA BUNTING. 
20. "The Formation of the Teleost Embryo." DR. 

WHITMAN. 
21. "The Elasmobranch Ear." DR. HOWARD AVERS. 
22. "The Anatomy and Embryology of the Scypho

medusce." MISS IDA H. HVDE. 
25. "Comparison of Results from the use of Golgi's and 

other methods in the Study of the Olfactive 
Membrane." DR. HOWARD AVERS. 
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] uly 25. " The Morphology of the Lamellibranchiata." MR. 

" 

" 

" 

" 

F. LILLIE. 
26. " Surface 'Sens'e-organs of Amphioxus and Fishes." 

DR. HOWARD AYERS. 
26. "The Embryology of the Lamellibranchiata." MR. 

F. LILLIE. 
27. "The Formation of the Teleost Embryo" (con

tinued). DR. WHITMAN. 
28. "TheAmpul1ce of Lorenzini, the Vesicles of Savi, 

and the Sensory Sacs of Ganoids." DR. 
HOWARD AYERS. 

29· "The Anatomy of the Gastropoda." DR. E. G. 
CONKLIN. 

Aug. 2. "The Embryology of the Gastropoda." DR. E. 

" 

" 

" 

" 

" 

" 

" 

G. CONKLIN. 

3· "The Formation of the Elasmobranch 'Embryo." 
DR. WHITMAN. 

4· " The Morphology of the Echinoderms." DR. J. 
S. KINGSLEY. 

5· " The Embryology of the Echinoderms." DR. J. 
S. KINGSLEY. ' 

" 9· "The Embryology of Ip.sects." DR. W. M. 
WHEELER. 

10. "The Origin and History of Kupffer's Vesicle." 
DR. WHITMAN. 

I I. "The Embryology of Insects." DR. W. M. 
WHEELER. 

12. "Limulus and the Arachnids." DR.]. S. KINGS
LEY. 

15. "Amphioxus." MR. P. A. FISH. 
16. "The Morphology of Balanoglossus." DR. T. H. 

MORGAN. 
17. "Concluding Lecture on the Formation of the 

Vertebrate Embryo." By DR. WHITMAN. 
18. ," The Embryology of Balanoglossus." DR. T. H. 

MORGAN. 
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Aug. 19. "The Anatomy of the Ascidians." DR. E. G. 
GARDINER. 

July 30, Aug. 3, Aug. 13, and Aug. 20. "Animal Preserva
tion." MR. G. W. GRAY. 

REPORT OF DR. SETCHELL ON THE WORK OF THE 
BOTANICAL DEPARTMENT. 

MISS GRACE D. CHESTER has been investigating the develop
ment of Brachytrichi~ Quoyi, B. and Fl. 

MR. W. J. V. OSTERHOUT has begun observations on the 
development of Selaginella apus, Spring. 

MR. :M. R. BRANNON has advanced his work (begun this 
session) on the Structure and Development of Grillnelz"a Ameri
cana, Harv. 

MR. SEVERANCE BURRAGE has continued his investigations 
(begun last season) into the habits of Drosera jilljormis, Raf. 

I have been working upon a distorted form of Pteris aqui
lina, L., and the ferment from the glandular hairs of Drosera 
jilzjormis, Raf. 

MR. BRADLEY M. DAVIS has a paper on" The Development 
of Champia parvuta, frarv., from the Carpospores," which was 
begun at the Laboratory last year, ready for the press. 

I have published two papers; some work on both of which 
was done in the Laboratory. 

They are: 
Preliminary Notes on the Species of the Genus Doassansia, 

Cornu. Proc. Amer. Acad., Vol. XXV I .. pp. I3-I9 . . I89I" and 
An Examination of the Species of the Genus Doassansia, 

Cornu. Annals of Botany, Vol. VI., pp. I-48. Pl. I. and II. 
April, I892. 

Lectures z·n. Botany. 

July 8. "General Cell Structure of Plants." 
II 

" 
I I. " Types of Sexual Reproduction in Plants." 
12. " Morphology of the Cyanophycece." 
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July .I4~ 

" 15· 
" 18. 

" 2I. 

" 22. 

Aug. 2. 

" 4· 

" 5· 

" 8. 
" 9· 
" 10. 
" 15· 
" 16. 

" 18. 

" 18. 

I 
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"Affinities ofthe Cyanophyce<e." 
" Morphology and Affinities of the Conjugat<e." 
H Morphology of the Desmidiace<e." 
" Morphology of the Chlorozoospore<e." 
" Morphology of the Ph<eozoospore<e." 
" Morphology of the Fucacece." 
" Reproduction of the Cutleriace<e and the Dictyo

tace<e and the Affinities of these groups." 
,. Morphology of the Sph<eropleace<e. CEdogonia-

,ce<e, C6Ieoch<etace<e, and Volvocace<e." 
" Affinities of the various groups of Alg<e." 
" General Morphology of the Floride<e." 
" Reproduction and Affinities of the Floddece." 
" Morphology and Affinities of the Muscine<e." 
" Morphology and Affinities of the Filkes." 
" Reproduction and Affinities of the Higher Cryp

togams." 
"Reproduction and Affinities of the Gymnosper

me<e, and Angiosperme<e." 

REPORT ON THE LIBRARY. 

Since the last report, the library has acquired by gift numer
ous monographs and pamphlets, and has maintained and added 
to the Laboratory subscriptions to important journals. The 
continuance of the periodicals forming the Evans Library has 
been assured for the current year through the gift of Miss 
Eugenia Gardiner, of one hundred. dollars, to be applied to this 
purpose. It has not been found possible to make any purchases 
for the library from the general Laboratory funds. 

The following donations have been received and catalogued: 
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Donor. Unbound Monographs, 
Pamphlets, etc. 

A. Agassiz 
H. Ayers. 
E. R. Boyer 

7 

1 Miss C. M. Clapp 

J. S. Fay . {

Several vols. ·U. S. 
. Fish Com. 

Reports. 
3 - J. E. Ires . 

E. O. Jordan 
, C. S. Minot 

C. A. Oliver 
W. A. Setchell 
R. W. Shufeldt . . 
Smithsonian Institution. . 
United States Fish Commission 
A. E. Verrill . 

. W. M.Wheeler 

1 

40 

2 

I 

16 

5 
2 

In addition to these valuable gifts, special mention must 
again be made of the donation, from the Boston Society of 
Natural History. which was briefly noted in the last report. 
This comprised ten volumes of the Proceedings of the Society 
(Vols. XV.-XXIV.; Pts. r an,d 2, Vol. XXV.), and nine 
i'mportant monographs, extracted from the Memoirs of the 
Society. 

Dr. C. S. Minot has given to the library, besides the pamph
lets above mentioned,three unbound volumes of" Insect Life;" 
and from Professor Bu~pus has been received a set of Haller's 
Elcmenta Physiologil2 Corporis lJumani (eight volumes). 

/ 

The following journals are now taken by the Laboratory: . 

Anatomischer Anzeiger. 
Annales des Sciences Naturelles, Zoologie. 
Annales des Sciences N aturelles, Botanique. 
Arbeiten a. d. Zoolog. Institut, Wien. 
Archives de Biologie. 
Archives de Zoologie experimentale et generale. 
Archiv fur Anatomie und Physiologie. 
Archiv fUr mikroskopische Anatomie. 
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Biologisches Centralblatt. 
, Botanisches Central blatt. 

Botanischer J ahresbericht. 
Botanische Zeitung. 
Fauna and Flora des Golfes von Neapel. 
J ahrbucher fUr wissenschaftliche Botanik. 
J enaische Zeitschrift. 
Journal of the Royal Microscopical Society. 
La Cellule. 
Mittheilungen a. d. Zoolog. Station zu Neapel. 
Morphologisches J ahrbuch. 
Quarterly Journal of Microscopical Science. 
Zoologischer Anzeiger. 
Zeitschrift fur wissenschaftliche Zoologie. 
Zeitschrift fur wissenschaftliche Mikroskopie. 
Zoologische J ahrbucher. 

Mrs.W. B. Rogers has subscribed for Nature, to be sent to 
the Laboratory during the current year. 

One of the library's most urgent needs is that some provision 
be made for binding the periodicals which have accumulated 
during the last four years. There are nearly one hundred vol
umes of journals still unbound, and in this condition they are 
liable to misuse, displacement, and loss. It seems advisable 
that, before another session of the Laboratory, they should be 
suitably bound in order to fac;ilitate their use, and guard against 
loss and injury. 

During the past session the work of the investigators has 
been materially furthered by the liberal offer of the Boston 
Society of Natural History of sending to the Laboratory books 
needed for special research. Many investigators have availed 
themselves of the resources thus generously placed at their dis
posal, and the Laboratory library has been in this way effec
tively supplemented. 

A special donation to the library, of one hundred dollars, has 
been received from the Misses Sampson, and.should enable long
needed additions to be made to the stock of reference-books and 
sets of journals. 
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THE NEXT STEP. 

We have now seen about the limit of what can be accomplished 
without funds. The two functions of instruction and investiga
tion have worked admirably together, each growing stronger in 
the success of the other. We have endeavored to keep the two 
properly balanced, but I think we have nearly reached the limit 
of our capacity for instruction with our present space and means. 
We already see that to tax our teaching forces much more, 
would not tend to improve the side of investigation. For 
further development then two, things have to be provided, 
namely, room and funds. As we cannot well enlarge our building, 
and as the conditions for both branches of our work could be 
immensely improved by providing a separate building for the 
investigators, our next step is clearly defined. It is a suitable 
observatory for the exclusive use of those engaged in original 
research. Preparatory to this, a site is to be selected and secured. 
This done, the plan of the building worked out, the equipment 
estimated, the income necessary to the maintenance of the ob
servatory with its officers and scientific staff ascertained, we 
shall be prepar~d to lay the whole matter before anyone who 
may be disposed to contribute to the foundation of a biologi
cal observatory - an observatory which shall be an honor to 
America, and worthy of that promising science of the future to 
which the world looks for grander discoveries than have yet ~ 

enriched human knowledge or contributed to the welfare and 
advancement of the race. 

Respectfully submitted, 

C. O. WHITMAN, 
Director. 
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INCORPORATION. 

1888. 

No. 3170. 
COMMONWEALTH OF MASSACHUSETTS. 

BE IT KNOWN, That whereas Alpheus Hyatt, William 
Stanford Stevens, William T. Sedgwick, 'Edward G. Gardiner, 
Susan Minns, Charles Sedgwick Minot, Samuel Wells, William 
G. Farlow, Anna D. Phillips, and B. H. Van Vleck have associ-' 
ated themselves with the intention of forming a Corporation 
under the name of the Marine Biological Laboratory, for the 
purpose of establishing and maintaining a laboratory or station 
for scientific study and ihvestigations, and a school for instruc
tion in biology and natural history, and have complied with the 
provisions of the Statutes of this Commonwealth in such case 
made and provided, as appears from the certificate of the 
President, Treasurer, and Trustees of said Corporation, duly 
approved by the Commissioner of Corporations, and recorded 
in this office; 

Now, therefore, I, HENRY B. PEIRCE, Secretary of the Com
monwealth of Massachusetts, do hereby certify that said A. 
Hyatt, W. S. Stevens, W. T. Sedgwick, E. G. Gardiner, A., 
Minns, C. S. Minot, S. Wells, W. G. Farlow, A. D. Phillips, 
and B. H. Van Vleck, their associates and successors, are legally 
organized and established as, and are hereby made, an existing 
Corporation, under the name of the MARINE BIOLOGICAL 
LABORATORY, with the powers, rights, and privileges, and subject 
to the limitations, duties, and restrictions which by law apper
tain thereto. 

Witness my official signature hereunto subscribed, and the 
seal of the Commonwealth of Massachusetts hereunto affixed, 
this twentieth day of March, in the year of our Lord ONE 
THOUSAND EIGHT HUNDRED AND EIGHTY-EIGHT. 

[SEAL.] 
HENRY B. PEIRCE, 

Secretary of the Commonwealth. 
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BY-LA WS. 

I. The annual meeting of the members shall be held in 
Boston on the second Wednesday of November in each year, at 
such time and place as shall be designated by the Trustees; and 

I at such meeting the members shall choose by ballot a Clerk, 
Treasurer, and nineteen Trustees, who shall hold their offices 
for one year, and until others are chosen and qualified in their 
stead. 

2. Special meetings of the members may be called by the 
Trustees, to be held in Boston at such time and place as they 
may designate. 

3. The Clerk shall give notice of meetings of the members 
by publication in some daily newspaper published in Boston at 
least seven days before such meeting, and in case of a special 
meeting the notice shall state the purpose for which it is called. 

4. Ten members shall constitute a quorum at any meeting. ' 
5. The Trustees shall have the control and management of 

the affairs of the Corporation; they shall present a report of its 
condition at every annual meeting; they shall elect one of their 
number President, and may choose such other officers and 
agents as they may think 'best; they may fix the compensation 
and define the duties of all the officers and agents, and may re
move them, or any of them, except those chosen by the mem
bers, at any time; they may fill vacancies occurring in any 
manner in their own number or in any of the offices. They 
shall from time to time elect members upon such terms and 
conditions as they may think best. 

6., Meetings of the Trustees shall be called by the President, 
or by any two Trustees, and the Clerk shall give notice thereof 
by written or printed notice sent to each Trustee by mail, post-
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paid. Four Trustees shall constitute a quorum for th~ transac
tion of business. 

7. The President shall, annually, in the month of February, 
appoint one Trustee who, with the President, shall constitu'te a 
committee on finance to examine from time to time the books 
and accounts of the Treasurer, and to audit his accounts at the 
close of the year. No investments of the funds of the Corpo
ration shall be made by the Treasurer, except approved by the 
finance committee in writing. 

8. The consent of every Trustee shall be necessary to a dis
solution of the Marine Biological Laboratory. In case of 
dissolution, the property shall be given to the Boston Society 
of Natural History, or some similar public institution, on such 
terms as may then be agreed upon. 

9. These by-laws may be altered at any meeting of the 
members, provided that the notice of such meeting shall state 
that an alteration of the by-laws will be acted upon. 



THE ANNUAL CIRCULAR FOR 1892. 

The Marine Biological Laboratory. 
INCORPORATED IN 1888. 

FIFTH SEASON, 1892. 

CORPS OF INSTRUCTORS. 

DR. C. O. WHITMAN, Director. 

Professor of Zoology, Clark University; Editor of the Journal of Morphology. 

H. C. BUMPUS. . cAssociate Professor of Zoology, Brown University. ' 

E. G. CONKLIN. . Professor of Biology, Ohio Wesleyan University. 

PIERRE A. FISH, Instructor in Physiology and Anatomy, Cornell University. 

JACQ..DES LOEB Professor of Physiology, Bryn Mawr College. 

W. A. SETCHELL Instructor in Botany, Yale University. 

SHO WATASE . Assistant in Animal Morphology, Clark University. 

W. M. WHEELER. " 

RY01CHE TAKANO, Artist. G. M. GRAY, Laboratory Assistant. 

J. J. VEEDER, Collector. 

In addition to the regular course of instruction in Zoology, Botany, and 
Microscopical Technique, consisting of lectures and laboratory work under 
the direct and constant supervision of the instructors, there will be a number 
of lectures on special subjects, by members of the Staff. A course of lectures 
in Embryology will be given by Pro;fessor Whitman; in Biological Physiology, 
by Dr. Loeb; arid two or more courses in Inver'tebrate Zoology, by Dr. 
Bumpus and Dr. vVheeler. 

There will also be ten or m,ore evening lectures on biological subjects of 
general interest .. Among those who may contribute these lectures and take 
part in the discussions upon them may be mentioned, in addition to the in
structors above named, the following: 
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Dr. H. Ayers, of the Lake Laboratory; Prof. H. H. Donaldson, Clark 
University; Prof. William Libbey, Jr., Princeton College; Dr. ,Vanen P. 
Lombard, Clark University; Prof. Charles Sedgwick Minot, Harvard Medical 
School; Prof. E. S. Morse, Salem; Prof. H. F. Osborn, Columbia College; 
Prof. W. T. Sedgwick, Massachusetts Institute of Technology; Prof. E. B. 
Wilson, Columbia College. 

The Laboratory is located on the coast at Wood's Holl, Massachusetts, 
near the Laboratories of the United States Fish Commission. The building 
consists of two stories - the lower for the use of teachers and students re
ceiving instruction, the upper exclusively for investigators. The Laboratory 
has aquaria supplied with running sea-water; boats; a steam· launch ; col
lecting apparatus, and dredges; it is also supplied with reagents, glassware, 
and a limited number of microtomes and microscopes. By the munificence 
of friends the library will be provided henceforth not only with the ordinary 
text-books and works of reference, but also with the more important journals 
of zoology and botany, some of them in complete series. 

THE LABORATORY FOR INVESTIGATORS 

Will be open from JUNE I to AUGUST 30. It will be fully equipped with 
aquaria, glassware, reagents, etc., but microscopes will not be provided. In 
this department· there are twenty-four private laboratories supplied with 
aquaria, running water, etc., for the exclusive use of investigators. 

Owing to the growth of the Laboratory and the great demand for tables, 
the Trustees have voted·to enlm'ge the present building so that a spacious new 
wing will be ready for use on July I. 

Those who are prepared to begin original work, but require supervision, 
will occupy tables in the general Laboratory for Investigators, paying for the 
privilege a fee of fifty dollars. The number of such tables is limited to ten. 

An EI.ementary Course in Investigation will be introduced this season, 
designed to meet the needs of those who have completed the general courses 
in the Students' Laboratory. Definite problems of limited scope will be 
assigned and worked out as a means of training in the ways and methods of 
research. The fee for this course also will be fifty dollars, and the number of 
tables will likewise be limited to ten. 

Applicants should state precisely what they have done in preparation for 
original work, and whether they can bring a complete outfit, viz. : micro
scope, microtome, camera-lucida, etc. Special altention is invited to these 
opportunities, as it z:. believed that they are unusual. 

For the completion of any considerable piece of investigation, beginners 
usually require from one to three full years. It is not expected, therefore, 
that the holders of these tables will finish their work in a single season. The 
aim is rather to make a secure beginning, which will lead to good results if 
followed up between sessions, and renewed, if need be, for severai successive 
years. No applications for less time than the whole session will be" received. 
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THE LABORATORY FOR TEACHERS AND STUDENTS 
Will be opened on Wednesday, July 6, for regular courses of seven weeks in 
Zoology, Botany, and Microscopical Technique. The number admitted to this 
department will be limited to fifty, and preference will be given to teachers 
and others already qualified. By permission of the Directors, students may 
begin their individual wor!' as early as June IS without extra charge, but the 
regular courses of instruction will not begin before July 6. 

Though more advanced students who may wish to limit their work to 
special groups will have an opportunity to do so, the regular course in 
Zoology, in charge of Professor Bumpus, will embrace a study of the more 
typical marine forms and elementary methods of Microscopical Technique. 
The laboratory work outlined below will be accompanied by lectures. 

JULY 6-13. Study of the Lobster. 

JULY 13-20. Vermes (Nerds, Balanoglossus, and Phascolosoma, Polyzoa, 
Turbellaria) . 

JULY 20-27. Crelenterates (Campanularia, Tubularia, Metridium). 

JULY 27-AUGUST 3. Mollusks (Venus, Ostrea, Sycotypus, Loligo). 

AUGUST 3-10. Echinoderms (Asterias, Arbacia, Thyone). 

AUGUST IQ-I7. Crustaceans (Branchipus, Pandarus, Lernma, Lepas, 
Idotea, Talorchestia, Cancer). 

AUGUST 17-26. Vertebrates (Amphioxus, Raja, Teleost). 

Mr. W. A. Setchell will have charge of the work in Botany. 
The tuition fee is thirty dollars, payable in advance. Applicants should 

state whether they can supply themselves with simple and compound micro
scopes. Microscope slides, dissecting and drawing instruments, bottles, and 
other supplies, to be finally taken from the Laboratory, are sold at cost. 
Further information, if desired, may be had by addressing Prof. HERMON C. 
BUMPUS, Wood's HolI, Mass. 

Applications for places in either department should be addressed to Mrs. 
ANNA PHILLIPS WILLIAMS, Secretary, 23 Marlborough Street, Boston. 

Rooms accommodating two persons may be obtained near the Laboratory, 
at prices varying from $2.00 to $4.00 a week, and board from $4.50 to $6.00. 
By special arrangement, board will be supplied to members at The Homestead 
at $5.00 a week. 

A DEPARTMENT OF LABORATORY SUPPLY has been established in order 
to facilitate the work of teachers and others who desire to obtain materials 
for study or for classes. It is proposed to furnish, e.g., certain sponges, 
hydroids, starfishes, sea urchins, marine worms, crustaceans, mollusks, and 
vetebrates, preserved in good condition, at fair prices. Orders for the coming 
college year should be given as soon as possible. Circulars giving informa
tion, prices, etc., may be obtained by addressing the" Department of Labora
tory Supply," in care of the Secretary. 
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Wood's Holl, owing to the richness of the marine life in the neighboring 
waters, offers exceptional advantages. It is situated on the north shore of 
Vineyard Sound, at the entrance to Buzzard's Bay, and may be reached by 
the Old Colony Railroad (2~ hours from Boston), or by rail and boat from 
Providence, Fall River, or New Bedford. Persons going from Boston should 
buy round-trip tickets ($2.85).' 

The Annual Report of the Trustees, containing an account of the organ
ization and work of the Laboratory, may be obtained from the Secretary. 

TRUSTEES. 
SAMUEL H. SCUDDER, Presz"dent Boston Society of Natural History. 
EDW ARD T. CABOT, Treasurer . .. 53 State St., Boston .. 
SAMUEL F. CLARKE Williams College, Williamstown. 
FLORENCE M. CUSHING Boston. 
WILLIAM G. FARLOW Harvard University, Cambridge. 
EDW ARD G. GARDINER, Massachusetts Institute of Technology, Boston. 
PROF. WILLIAM LIBBEY, JR. . College of New Jersey, Princeton. 
A. LAWRENCE LOWELL Boston. 
J. PLAYFAIR McMURRICH University of Cincinnati, Cincinnati. 
CHARLES S. MINOT ' Harvard Medical School, Boston. 
HENRY F. OSBORN . . Columbia College, New York. 
WILLIAM T. SEDGWICK, Massachusetts Institute of Technology, Boston. 
GEORGIANA W. SMITH Boston. 
SIDNEY I. SMITH . Yale University, New Haven. 
EDMUND B. WILSON . Columbia College, New York. 
R. RAMSAY WRIGHT University of Toronto, Toronto. 
ANNA PHILLIPS WILLIAMS, Secretary, 23 Marlborough St., Boston. 




