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LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR, 4
Bureau oF .EpucatioN, i
= » Washington, July 30,1910,

Sir: Scientific research, which widens'the bounds of knowledge, is
as essential a part of the higher eduggtfi is instruction, which
looks to the transmission of knowledge and treining in its use. To
prorhote a better organization of the agertcies of pure research in this
country, and especially those agencies connected with the graduate.
schools of our universities, is therefore one of the ends to be sought
in the work of this'Bureau. L, ‘ T

I have been impressed with the wide extension of laboratory

methods in the field of biological study, and with the varied useful-
ness of the research stations through which such extension has been
effected. While seaside laboratories have b¥n in operation far a
generation and more, their growth in number and in the range ? i
their service has been noteworthy. Accordingly, I gladly availed =

- myself of the opportunity presented by Prof. Charles A. Kofoid’s :

- stay in Europe duriug the year 1808-9, to secure from him an account,
based on his own observations, of the organization and conduct of -
such stations in the several European countries. His report, pre- .
pared at“my request, is respectfully presented herewith for publica-
tion in the Bulletin of this Office.

This monograph is intended to serve a practical purpose, that of

 furnishing such an account of the European stations as will further ..
the advancement of similar stations in America. It will undoubtedly . -
be of interest moreover to all who are concerned with the biological

- sciences and are following the course of their'development.

Very respectfully, '

ELuer ELLsworTH BROWN,
v : L : Commissioner. =
The SECRETARY OF THE INTERIOR. : T
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PREFACE.

This repori. is based jn lﬁ:ge part upon a personal examination of

the fresh water and marine biological stations of Europe, made in

the summers of 1908 and 1909.. Its purpose is to put in conven-
ient 'forni for. reference anaccount of the history, - organization,
equipment, and work of the various stations of Europe, and to indi-
cate their relations to research and to education of advanced and
elementary or popular characters. Special attention has been
given to the economic or applied scientific phases of their activities
“n the firm belief that biological stations and their methods of attack
upon biological problems are destined not only to add greatly, and,
in a unique way, to the advance of knowledge but are also of prime
economic importance. They are laying the foundations for a scien-
tific aquiculture that -will make possible  the conservation of the

wsthetic and econoriic resources of likes and streams from threat-
ened pollution and destruction, and that will facilitate the full -

reaping eventually of the ‘annual harvest of the sea ‘without the
destruction of its sources. In their field, biological stations may

do in our country for aquiculture what experiment stations have

done, and are doing, for agriculture.
The writer is under many obligations to the directors and members
of the staffe of the stations herein described for countless courtesies
in securing the data for this report. '
BeRKELEY, CAL., December 24, 1909.
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THE BIOLOGICLL STATIONS OF EUROPE.

CHAPTER L
THE FU!CTIOHS OF BIOLOGICAL STATIONS

A decade after the pubhcauon of “The Origin of Species” the
fructifying influence of the new idea had not only brought new.zest
to classroom instruction and made the biological laboratory an insep-
erable part of the equipment of a university, but it also sent the
investigator forth from the museum and laboratory to that greatest
of the arenas of organic evolutnon, the seashore. Imbued with the
idea that -the great problems in biology which the theory of natural
selection had brought to light could be solved more speedily and
more satisfactorily at the seashore than elsewhere, a“young enthu-
siast, fresh from the laboratories of Jens, set out.to.establish and

- equip & great maririe observatory on the ahoros of the Mediterranean. -
Others had preceded young Dohrn, but none 8o clearly acknowledged
his debt to Darwin. A host followed him, not only to Naples, but to
scores.of stations springing up in quick succession in other lands and
on far-distant shores.

The causal analysis of blologlcal phenomena by the ald of the
experimental method is giving new impetus to' the utilization of
biological stations and, even more than Darwin’s great idea, is the
mainspring in the maintenance of old and the establishment of new

- ‘stations, and is leading to a broader and more comprehenswe founda-

“tion for the work of the nearly one hundred institutjons in Europe
which may be classed “as. bivlogical stations.

. 'The past decade has witnessed: a great increase in.the operation of
the economic and industrial motives for the establishment of biological

. stations. - This shows iteelf in the increasing use of their facilities

- in' medical instruction ‘and research: dwmlopcal lines and

53 éapecmllym thevmoderndcvelo ment of research. - Priorto - '

: ‘ Liﬁnﬁh “of the. ﬁahemh‘ i “rénenmh WS Temote from "

.}- pnctwal sigmﬁcmoe, more of it was: ‘desultory. and. dmntmuous,' :
- anid all of it was utterly inadequate to establish » scientific basis:for '
: -the’ conduct qf ﬂw ﬁsheﬂee.md ﬁh cultura, wlnch even now rest o
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" fishing operations, the great improvements in transportation and
marketing, and the increasing demand for the products of the sea
for food have made imperative a scientific basis for aquiculture
- if the harvests of the sea are to be fully reaped and its resources to be

 maintained “unimpaired for the future. The pollution of the lakes
and streams by municipal, industrial, and chemical wastes, and the

- ill effects of overfishing threaten to exterminate - the native fishes

- and to destroy entirely a source of great pleasuré and profit to the
human race. 'To meet these exigencies created by .. e rapid advance .
in our civilization a new type of station is now .n the process of
evolution, ono, moreover, which is no longer merely & biological -

~ station, but rather a station equipped for the solution of biological
problems with the aid of all pertinent sciences. The causal analysis
.of the problems surrpunding a living organism in its environment
calls for exact and thorough knowledge of both the animal and its
environing factors, and necessitates the aid of chemical, physical,
hydrographical, and meteorological research in close correlation
with the biological and subordinate to it. The biological station of
the future is thus coming to be a marine or fresh-water ohservatory
with a broader basis and wider scope of action. :
This wider outlook has dominated the work of the International
Commission for the Investigation of the Sea, which began its opera-

* tions in 1902 and has at present the cooperation of eleven conntries—

- England, Scotland, Ireland, Norway, Sweden, Finland, Russia,

~ ~Denmark, Germany, Holland, and Belgium. While its biological

: work is mainly restricted to the practical problems of the fisheries
- and is thus stimulated by the economic motive, the method of its

prosecution is the broader one above outlined. This, the first A

- example of international and scientific cooperation which the present

century has witnessed, is full of profound significance for the future
" work of biological stations upon problems less directly economic in
their nature. e i |

e The isolation and differentiution of fresh-water environments have

1/~ thus far prevented like cooperation in the newer fresh-water fisheries’

' research stations that have been springing up in Europe in the
- present decade. The examiple of the Munich fisheries' experiment

station under the able direction. of Professar Hofer has been potent

s, in stimulating the opening of like enterprises in Austria, Hungary,
~ Prussia, 8weden, and France, and in creating a demand for such

-institutions ‘elsewhere. 'Thess newer experiment stations are very

fnjich like our Own agricultural experiment.stations in that they are

“ mainly reseatch establishments devoted to the gnalysis and solution

of practical problems of ‘squiculture and pisciculture. They are

subsidized by the state and often hare advisory or even police func-

Hons; are usually connected with yniversities or technical schools, |

£
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" and are always manned by men of scientific training. The large

tions and food resources of the streams and lakes. of Europe is an
abundant justification for. their existence. There is a great field in
our own country for the development of local stations with state and
federal support directed toward the practical problems of the fish-
+eries. Obviously such stations might well have the same relations
to the scientific faculties of our state universities and to the central

coordinating bureau at Washington that our agricultural experiment

" stations now bear:

The great research stations of Europe are supported largely, and
often almost exclusxvely (except in Great Britain), by state and
local funds. This is made-possible in European countries by the
recognition on the part of the state of the relation of research to
higher education in biological sciences and by the centralized forms
of administration of -educational policies and funds. At some time,
possibly not far distaat, it may be found advisable that our own
‘Federal Government should assume through some central agency

- the }dequnt,e support of two great research stations, one on the
Atlantic and one on the Pacific, as an integral part of our system of
higher education. It is obvious that such stations should be free
from the domination of economic interests, though it might be to
“the great advantage of both if the fisheries interests and-the research
,st.at.ions should stand in an advisory and cooperative relation to-one
‘ another.

The functiohs of such gma.t, research stations are quite distinct from
those of smaller, local fish-cultural experiment stations, which may
well take over all formal mstructlon, as well as the investigatioh of
local and especially of economic problems.

» The functions assumed by a biological station determxne lm'ge]lyi

- the character of the location best suited to its work. The factors to
b;,consldered in the location of a-marihe station are accessibility,
. nearness to sea, abundance and variety of local fauna and flora, ease
" of access to varied types of environment, purity tnd salinity of the
water, tidal amplitude, and climatic condxtnons
These different factors operate with varying force woordmg to the
relative stress.laid upon the several lines of work which may be pre-
sented at a station. A great international or national station, for
example, ghould be on or near main lines of travel, preferably near

oity where the problem of living quarters may ba sqlved independ- -

ently of the station. "It should also be located with especial reference

to the variety and richness of the fauna and flora and the purity'of -

i the water. for. experimental work. Stations serving local interests
and concerned largely in instruction, on the other hand are usually
lmu&,\with mfersnco;' 1o ,meq and | qmoknesa

" FUNOTIONS OF BIOLOGICAL STATIONS, 8 .

work they are doing in restoring and improving the sanitary condi- r




T Y T T S SRR w I ————— *1
ST e e . . y Yoo o
' ‘ ) o TR

_ xxomolcm tm‘nond\i 'EUROPE. g
e . 4
-chentele, and often provide lmng quiarters in connectxon mtlx tbe k
" -station building. The research station, as a rule, finds a better
location on warmer shores, since southern faunas and floras are more
‘varied than northern. ' Variety of fauna, on the other hand, is not o
essential for the station whose function is tenchinq and whose interests
are local. The station whose aim.is economic is obviously best °
located in or near great fishing centers where oontw(. with ﬁshanes
* problems is most intimate.
Purity of the water supply, asshown in its freedom from ndnuxture
- with Tresh water and from contamination by sewage, industrial
" wastes, or considerable quantities of shore detritus due to tidal cur-
rents, is a matter of great 1mpor¢,ance to all stations where experi-
mental work or fish culture is carried -on, or where varied types,
especially pelagic forms, are kept in aquaria. Much may be done
.- by sedimentation and by preliminary stonge in the dark to improve
polluted waters for circulation in aquaria and laboratories; but, after
all weud ity of water supply is the grestest asset of t.he marine
station. *

- The distribution of water to aquaria and laboraiories i best made
in piping ‘of lead, glass, hard rubber, or well-enameled iron, with hard-
rubber ﬁttmga Iron, hard lead, copper, and brass should be avoided

" in reservoirs, pipes, and pump. Cast-iron pumps and sea pipes’
. "properly asphalted, if flushed before using, have proved unobjec-
-tionable. - Hard-rubber pumps have generally been discarded because
_of breakage and expense. Thie use of compressed air in pumping is
to be highly recommended, as it-makes possible the elimination of the
metal and’ fittings of the ordinary pump and delivers aerated and’
- cooled water to any desired level. ,

-The utility of ‘an aquarium to the bxologxcal station is gneat The

indirect service, ‘which the opportunity of observing the living
- animals renders' to naturalists working at -the station, and ample‘
provision of material which the routine maintenance of aquaria
, mﬂnably provides, more than compensate for “the expense of upkeep
" in. properly installed, equipped, and constructed aquaria. The cost
of pumping, attendance, and feeding is copsiderable, and few, if -
3 my,exl\lblt.xon aquaria, even the more favorably located ones, yleld
beo however, an income sufficient to meet the expense of maintenance.
7 The two pnnclpal functions which biological stations fulfill and
- “whicll can'not, be equally well fulfilled by any other existing educa-'
‘tional - agenoy :are thoss” of instruction—elementary, technical, and
ild,nneed—atnd ‘regesrch in the field of purescience'and its appllca- S
 “tions:"-To this may be added the esthetio- olement eontnbuted to all
‘who wisit it, by a well-managed aquarium. . . - . _
R well-oqmpped and caentlﬁodly ma.intunod uqumum in con-
stion with, vesls ; {3 :
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,  failing interest and pleasure to many peoplo, young and old ahkn
"who are neither students nor investigators in the biological field. In
respect to novelty and interest, biological stations are comparable

with oyr great astronomical observatories. In spite of what has
been attained in the way of biological instruction, there still remains:

. 8 large field of popular instruction and stlmuhuon of interest in .-
biological science which no institution can so thoroughly and
effectively accomplish as a scientifically directed marine aquarium,
which_should form an integral pm of every marine station easily -
accessible to the public.

" The technical and popular instruction of the nature of university
extension work among fishing and seafaring folk along blolomcal and .
pmclcultural lines is exemplified in the fisheries station-at Piel-in-
Barrow, in Lancashire, and at Grenoble and Toulouse. These *fish-
ermen’s institutes’’ are mutually beneficial and lead to a better under-
standing on the p* of investigators of fisheries problems and on the

“part of fishermen to a juster appreciation of the-efforts of the state
to improve and regulate the fisheries. The development of a scien-

- tific aquiculture'must utilize much of this work in order to put into -
operation by -popular education the results of investigation. The
biological station may be made a potent agency. in this extension
work, as well as in the instruetion in the technique of fish calture.

There are few, if any, of our universities and collepes which are
located on the seashore or dlrectly apon the shores of lakes or

. streams. The richness and variety of marine life as contrasted
with that of fresh water, and.the difficulty of studying either, except
in the most meager fashion and at much expense, place the marine
biological station in a position of unique advantage over all educa-
tional agencies in the biological field, while both fresh-water and
marine stations bring the student to living animals in: their normal
environment, and thus make possible the highest type of instruc-
tion and research. The utilization of the marine station in the

.. Easter and summer vacations for the formal instruction of univer- . -
sity classes is universal in France, Austria, Sweden, and Norwey,
where universities are directly in control of their own stations,
while English students gather at Plymouth for class lnstructlon,

. and German ‘etudents swarm to the Mediterranean stations in the

- April recess for individual work and research. -

"+ Stations engaged in instruction of the formal type noed large.

- general laboratones, small reference llbrmes, wquana. for, study

-and observation, and should be located where the fauna is abundnm\

~'md ewly obitained. Vaned fauna and great. po\nty of water !

_not prime requisites.

- The research function of a atatxon ;s lts lughest one,. mdnt the ume !
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\he most axpensive one'to squip and maintdin and thé one which -
gives it least publicity. The biological station is a unique agency
in . biological reesarch, indispensable in the equipment of a nation
for the upbuilding of leadefs in biological teaching and in the devel- -
opment and expansion of the spirit of research. ‘It fulfills this
‘function by placing the investigator in the place of greatest advan-

~ tage with reapect to the liviag material which he seeks’to control -
and providing the opportanity for long-continued and close obeer-"

. vation and experiment upon abundant and varied material. Not

" the least valuable factor is the stimulys of contact with other inves-

-2

tigators éngaged in other linés of res . This factor alone places.
s limit upon the plmber of sepyrate h stations which can be

maintained to advantage. The larger the-slation, the more. inter~ .
national its clientele, the greater its value to the investigator in this

" The station equipped for research needs many small laboratories
for individual investigators, affording quiet and freedom, a great
library- of -original sources, a large (and for the future much more
than yx the past) equipment of aquaria Jor observation-and experi- -
ment, great purity of water, and great care in installation of circu-
lating and aerating systems, an ample field equipment, the services
of oollectors trained by years of experience with th local eonditions
. and fauns, easy and quick access to.a varied fapffa, and, at least, &~
- amall ‘permanent scientific staff in charge. Climatic, social, and
mathetic, conditions also profoundly affect the productive capacity
of a station, while the personalities of the director and permanent
stafl do much to create esprit de corps and an atmbsphere conducive

to vigorous and effective research. - o
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CHAPTER 1.
 ITALY.
m'mooucnon

;In proportion to area ltaly haa a great extent of coast hno, wnd
one, moreover, bathed by warm seas nc\m varied marine life,
offering. many choice locations for marine stations. That they have
not multiplied here as in France is doubtless in part due to the pre- A
eminent excellence of the great station at Naples (1872) whose ample
facilities provide opportunities for a large number of investigators,
and in which Italy has always had a large repcesentation. This
station draws its support from many nations and justly deserves the
- appellation of international, though located in an Italian clty

Local needs have led to the opening of a small station on the
beautiful Italian Riviera at Rapallo (1889) by the University "of
Turin, and by Kleinenberg and others in connection with the univer-
| sity located at the famous Straits of Messina where Dohrn and
Lhkluho—Maclay in 1867 opened a temporary station. The new
station at Caglum (1909) in Sardinia with its modern eqmpment and
unique location is Italy’s latest achievement. -

Modern developments in fish culture have led to the estabhshment

~ofa hydroblologxcal institute at Milan (1907), which utilizes the fine .-
aquarium building of - the Milan exposition for its. laboratories. ;

'Zeal in geographical exploration has led a group of Ronian scientists

to found the limnological station at«Bolsena, the biological features

of which are as yet undeveloped. .A strong movement has been

instituted also in Rome to establish upon. the shores of the Mediter-

ranean an international survey of its waters along lines so successfully
followed in_the North Sea and adjacent waters by the International

Commission for the Investigation of the Sea, with headquarters at

Copenhagen v .

: NAPLES ZOOLOOICAL STATION.

¢

[Addm for leuem and requeats: * Verwaltung der Moguchm Suuon. Stulono

) . Aoolog(ctNapoli "] . e

Dincm.Prol'f)r ‘Reinhard Dohirn. . : oo

- Assistant émeritus, Prof. Dr. HugoEidg Y i

. Amistant in charge o! soological deplmnent and Zoologbclnr hhmbfnchu, :

" Prof. Dr. Paul Mayer.” . :

~Assistant in charge ol"hmnnd Flou," & Miﬂhellungen," mduﬁm. Pmt Dr e
i
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* Libratian and expert in photography, Dr. Emil Schobel, *

" ' Conservator, Dr. Salvatore Lo Bianco. (Deceased Agrll 10, 1910. )
Assistant in charge of museum, Dr. Réinhard Gast.

Assistant in charge of physiclogical department, Dr. Richard Burian.
" Asslitant in charge of chemical department, Dr. Martin Henze.
Zootomist for physiological department, Dr. Victor Bauer. :
Agsistant in zoological department, Dr. J. Gross.

Secretary, Mr. Hermann Linden.

. Engineer and architect, Mr. E. Gravina.

. Telegraph address, Acquario, Napoli. = _ : 3

. The staft of employees includes three artists, four préparateurs, one precision -
2 machmicim, ten laboratory servants, three engineers and firemen, two pump men,

‘ one stmith, one mason and plumber, one carpenter, one keeper of the aquarium, one

- night watchman, fwo cashiers, two porters and commissionnaires, and nine fiahermen

-permansnitly employed, besides occasional temporary laborers.
& ““Und ebenso-begreiflich war.es, dass ein junger Mann, der gerade |
I dimals .die Universitit bezog, um sich ‘zoologischen Studien zu -

v widzhen, von dieser Erregung ergriffen ward, und sein ganzes weiteres
", leben an die Aufgabe setzte, die materiellen Schwierigkeiten der
- «Forschung zu verringern und durch zweckimfssige Organisation die -
0% intellectque Arbeit in weitestem Umfange zu erleichtern. Diese
£ falirte zur Grinding der Zoologischen Station in Neapel.”s )
Foremost smong the biologi¢al stations of the world in the extent
o and completeness of its material equipment and in the weﬁih of -
.=,  opportunities it offers, inspiring in its history and unparalleled in its
' growth, unsurpassed in its contributions to hiological science, pro-
ound in its influence upon the course. of development of modern
biology, and powerful in its stimulus to the establishment of biélogical
stations elsewhere, stands the zoological station of Naples, the peer
. - -and leader of them all. Coming as a foreign intruder into a strange .
- ¢lty, it has won the pride and confidence of Naples; beginning upon
: slender private means, it now draws its funds in large part from
o .state budgets and from educational and scientific institutions in
Y0 ‘many lands; primerily atd completely German in origin and spirit,
¢ivr 114 nevettheless international in support. and clientele and is to-day
75 one of the pleasing vidible tokéns of the banishment of pofitical
boundarles in the world of sciepce.- y .
The Neples station is no chance offshoot in the rapid growth which
= the biological sciences have made in the past forty years, ror a mere
~pxpression of the ‘sclentific Zeifgeist, but rather the creation of the
singla indomitable spirit of Anton Dohry. - ILhe fact that it is thus a
porsonal crestion smake 1t difcult,; indeed.irapossible, to raate ita. |
whole histary, . Suffice it to say. that hi zeal for thie enterprise, this
high of sérvice inculeated in'sll. of its departryents; the -
pe; . de corps maintained in the drganization, and #bave all

indonitabl courge of e foundor, bave taroed eskrupiey to
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financial svccess, dispelled the suspicions of an u\@ people of an’ " -

enterprise they csuld but igiperfectly understand, has commanded
and held the loyal support of the German State aad the fishermen of

Margellina and has made Naples the, Mecca of the biologipal world, :

~ This great work has been agcomplished without involving the
station in any entangling alliances with other institutidns or with
economic interests. Throughout all its histery the station has pre-

_served its integrity and its untrammeled freedom from ]l conmtrol-

save that of its director. I ) i Vi
A pupil and colleague of Ernst Haeckel and docent at the University
of Jena, young Dobrn made in 1868 s journey to the ¢oast of Sicily
and established at Messina a small temporary laborftory for his own .

researches, Returning to Germany in the winter he began the ook~
‘lection of funds to open-a laboratory and aguarium at that placs, but,
- fortunately, as recent history has '

3 o tragically proved, he changed
his selection of location to Naples. In 1870 he finally succeeded in

securing from the city of Naples a.superb site in the Villa Nazionale -
on the water front of the Bay of Naples, upon the conditien that he

should erect a station which remains the private.- property of the
founder and his immediate heirs for ninety years and then reverts to

the municipality, but must still be used for its original purpose.

The Franco-Prussian war delayed operations, but building was
begun in 1872 and completed in 1874, when the station was formally

- opened in February, after months of harassing difficulties, local, fech-

nical, snd financial. In this first building Doctor- Dohr sunk his
“private fortune of 300,000 francs, the balance of the total cost of

. 400,000 being met by outside contributions, of which £1,000 was ;

secured in England through the efforts of Mr. Frank Balfour and Pro- -
fessor Huxley. The Getman minisiry of foreign affairs granted an

" annual subvention of 30,000 marks (increased in 1888 to 40,000 marks,

_ment

and later reduced to 20,000 upop Doctor Dohun’s initistive), and
the station was launched on its successful career. o

The increasing demands upon the station compelled an enlargemén& |
. of its facilities in 1886 by the construction of the western block of the .

building (Pl. III, .4), toward the cost of which the Italian and pro-
vincial governments contributed through several yearly budgets a '
total of about 100,080 Jire. I T

Tn the original plan of the station, as outlined by Doctor Dohin

. (1892), comparative physiology was inoluded in ita proposed field of

invetigations, but fands were insufficient to provide sdeqiiste equip-
‘was not untll 1908 $hat the project of expansion for this

. rapidly growing branch of biological science was underiaken.. With

snd equipped new sectis

ot

*.the encouragement of the G@mn",Em;‘)eror, 8 fnn& of 300,000 marks

was subs¢ribed toward th

tion of the magnificently constructed
building, devoted in large part 0.,

e
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rative physiology'and: physiological chemistry. Wia incresse
 facilities has doubled ‘the working room of the statiow and made it
‘poasible for it 'to meet the greatly increased calls upon it, & demand -
~which for séverul yeats prior to 1005 éxceeded its resources. /
- "“/The Naplés station has been exceptionally fortunate in the men
‘who have been associated with Doctor Dokrn in the enterprise.
Promingnt among those who have served upon its staff is the name
“of'Dr. Hugo Eisig, Dostor Dohrn’s loyal lieutenant from the very
first (1871) and still-an emeritus member of the staff. Among those
“who 'in the earlier years contributed to the growth of the station are

Hleinenbérg, Spengel, Lang, Schmidtlein, Andrés, Vosmaer, Brandt, -
Falkenberg, Berthold, Herter, Schénlein, Raffaele, Schiemenz, and
List, besides a series of eminent men who as collaborators and anthors
/0t the monographsjn the “Fauna and flora” have been in more or
leés extended residenke at the station. 1y :

.. The present stafl includes, in addition to the”director, in whose
hands lies the entire control of the station in its complicated external
relations and manifold and multiform activities, a permanent staff of

vk

:.,g,;» ten—a faculty, as it were, of this “marine university.” There is no
gl “elaborate ‘system of internal organization, no complicated bureau-
# eratic system, but rather a well-balanced subdivision of labor among
' ‘cooperating and mutually helpful departments whose heads have been

¢arefully chosen With a view to scientific efficiency and the mainte-
ndnce of that sbtile esprit de corps; that atmosphere of courtesy and
freedom tht tends to call forth the finest effort from every-devotee
“'in itq quiét lgboratories. . L .
" The goological department i presided over by the genial Paul
‘Mayer, who since 1877 has counseled and guided more than a genera-
tion of poologists who hiave profited by his justly renowned skill in
* «and wide and critical knowledge of the complicated technique of
! médern morphological inVestigations, In charge of this department
are 4l those puwsuing zoological work in the "road sense of the word,
hefhief' systematic, morphologicat, ‘embryological, or experimental.
In thif work, as also in that upon the “Zoologischér Jahresberichte, ”
;)frw lie has been editor since 1881, Professor Mayer is assisted by -
e ‘J]‘g : P ey ” . ot | 3
The

3

titind of theste ion which contain its contributions to science—the series
 monog ﬁphtﬁﬁhﬁ;f@‘ammd flora” and * Mittheilungen.’—

ditorship of Professors Mayer.and Gieebrecht. .-
#lso the:

\

mainten‘gn%pz thq high stendard of excellence in'the publica-

essors i
whists employed in this preparation
8and articlés by the wtaff in the .
‘of the lithographic and other .

i
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A. THE STATION IN 1909, FROM THE SOUTHWEST.

Photograph from Doctor Lo Biateo,

B, MAIN ENTRANCE TO THE AQUARIUM.
: Photograph b)‘_l)octof"achébcl. i
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- of the station as a laboratory bay at the

- lage and encouragement he becante, wit
*Auniversities, & skilled linguist and biologist :
fame. ; His knowledge of the local and seasonal distribution of the |

B fauna and ﬂora of the G ) a.plles ha.s been one of the mdxspensab! o
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The care of the ever-increasing hbra.x:v‘ falls to the hands of Doctor
Schébel, whose professional knowledge of biology greatly facilitates

the, care of this rich resource of the station and its use by the new- -
comer. His technical skill in photography is of great service to the '
" station, and the ateliers are in his charge. ’

Unique asmong the features of the Naples station is the prompt and
efficient provmxon of living booty from the sea for study and research.

| Upon the morning of arrival the expected naturalist finds upon his

table & collection of préservell material, it may be, or a dish of fresh
sea water with some brilliantly colored squlrmmg inhabitant of the

subtropical Gulf of Naples, brought that ‘morning by a barefooted.

fisherman from Margellina, Posilippo, Procida, or perhaps distant
Capri or Ischia. But one may rest assured that the material will be
there unless Neptune and Boreas are angry, or the ‘“‘sirocco” drives

. even the amphibious Neapolitan fisherman to land. Every morning

at 10 o’clock the ten or more fishermen of the station, with buckets or
baskets full of glass jars poised gracefully on their heads, march into
the court and receiving room of the station with their prizes from the
sea—scarlet starﬁshes, orange feather stars, red and black sea-cucum-

- bers, sea-urchins, squirming serpent stars, and bristling purple sea-

urchins; or it may be a bit of red coral or a wriggling creeping octopus.

- No less mterestmg and wonderful for beauty of form and color are the

translucent, shimmering colors of the violet Velella, the bandlike
phosphorescent Venus's girdle, or the brilliant domes of the meduse.
Efually prized by the naturalist is the great array of less highly

colored and the seemingly uninteresting worms, crabs, and amorphous .

sponges, or even the brown slithe that thenets of finest silk sift from the

‘blue gaters of the bay. Along with the fishermen of the station come

others silently offering their wares—some. rare prize, or merely the:
inedible waste, the few. types of marine life, without value at the

mercato, which his nets have yielded, for the Neapolitan fisherman has

long since learned that such spoils have a value and a sure market at
the station. The varied material thus assembled is speedily distrib-

- uted to the specialists for investigation, sent to the exhibition tanks, . - ‘

or preserved for shipment to museums and biological laboratories.

The organizing and directing spirit in this complex but absolutely

fundamental activity of the station was Dr. Sslvatore Lo Bianco,
Naples's own contribution to the life of the station. Joining thestaff

quickly attzactéd the attention of Doctor $¥ohrn, and undep his 1ffte-
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ad an investigator of wide .
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_olements in the daily life a.nd work of the station. His cheery greeting

- the three scoreand ten investigators, and his versatile talents, whether
seen administering discipline—in Neapolitan—to some unruly member
of his motley crew, or as the genial host at the trattoria on the Vico
Pasquale, or singing “‘John Brown " to the strumming of his guitar on

an ‘‘Ausflug” of the ‘‘Johannes Mnller,” endeared him to the biolo-

‘gists of many nations.

prevented the development of any extensive collection of mmge life
for exhibition or reference, but this depart.ment will be taken ap by

great success in artistic circles.
No botanist is at present attached to the station. .
. - The newly erected department of comparative physiology,. with
its profoundly important relations to human and vomparative medi-
. cine and its superb, instrumental -equipmeént, is under the able direc-
. tion of Dr. R. Butian, while Doctor Bauer acts as zootomical assistant
to aid those students of physiology who have no adequate knowledgd
of the anatomy of the marme forms with which they wish to work.
For this purpose a series of anatomical papers dealing with forms
most used ih experimental operations have been .begun by Doctor
Bauer. The first, upon the Cephalopoda, has been published (1909),
and many drawings for later subjects are already avaxlable for workers
.in physiology.

The department of physiological chexmstry, workmg in closs -con-
'Junctlon with that of physlology, is under the guld&nce of Dr. M.
Henze, a chemist of wide experience in the organic field:

The correspondence and business affairs of an mst.xtutlon having
such varied interests and relations with eo many-persons and institu-
tions are sufficient to demand the services of an experienced secretary,
Mr. Hermann Linden, through whom all business with the authorities

2 ,of the city, post, -telegraph, railway, customs, and public utilities
.8 cumed on, He algo conducts the correspondenco with appomtees
" to the various tables, and, through the station, is of great service to
~ - foreigners on arrival in all matters pertammg to hot.els, pemnons,

,) - baggage, cugtoms, etc.

tific. institution, such as the Naples station, afford .scope for the
" employment of a trained engineer and. architect, Mr. E. Gravina,
who has charge of the building and the equipment and tbegonstruc-
tidn ‘of ‘all. new fittiogs: and- appautus The Naples .station has
adopted. the ‘seemingly- expensive method of constructing much: of
* jts. own equipment, and-the engineer has, sccordingly, a staff of

: tramed moehnnw.s. who m.kept busy‘throughout ‘the: year.- The

i Ww,a .

-The complicated technical problems which erise in a large scien-

‘a8 he made the daily round of-the laboratories to learn the needs of ‘ ;

The crowded state of the station prior to its extension in 1905

Dr. R. Gast, whose superb casts of manne animals have achieved
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famllumty thus gained with the needs of the statnon, the improve- .{

.~ ments made, the promptness and oartamty with which work can be
accomplished, and above ll, the saving in.the time of the staff
otherwise required in supervmon, more_than Justu the expense. .

The Naples :oologxcal station is 8 pnvate institutio. . the propegty
of its director, and is unique accongdingly in m origin, ~upport, and
administration. The only restrictions upch the powers of. the
director are those under whickr the site in the public park was granted
to the’ statxon, msunng the use of the building solely for scientific
purposes. - The station is not officially attached to any other institu-

_ tion, educational, political, or economic, and has thus escaped the
evils of bureaucratic control, and, having a strong executive, it has
not_needed such supervision to insure its success. An annual report
to the German minister ‘of Yoreign affairs by the director is the only
_external obljgation of the station. ’

‘The income -of the station is derived in part from the mntal of
tables, which yields- about 125,000 lire’ annually, and the. receipts
from admissions to the é,quaria, which fluctuate largely with the
number of tourists visiting, Naples. Receipts from this source
(admission, 2, lire) average about 50,000 lire yearly, but the cost of
maintenarce is a very heavy item in'the total expendntures (200 000
lire) of the station. -

A unique feature of the N aples statnon is the ‘““table” sysbem of
support. The station undertakes for $500 per ‘annum to provide
research privileges for one person throughou. -the year. Tables are
not rented for less than a whole year. The considerable amount of
this rental has naturally thrown, the burden of providing for it upon
state and educational authorltles, and scientific organizations of a
permanent sort. The result is that the station has a regular and
certain support and is enabled to run continuously year-after year,
while a much larger number of biologists can thus make use of its
facilities, being relieved of the. necessity of supportmg bo(‘ them-
"selves arid the enterprise.

It is this feature of the Nuples station which has made it from the
beginning an international institution and has drawn investigators
to it from practically all civilized lands. At present there are fifty
tables undar annual subscription. Prussia supports. four tables and

 Bavaria, Saxony, Wirttemberg, Baden, Hesse, Hamburg, and the
* University of- Strassburg each, one. The German complement .of

" eleven _tables is, however, mcreased to twenty-two. because of the

. " annual subvention of 20,000 marks from the German roreign office. o8

¥ "Of the remaining twenty-eight. tables,. Italy ‘controls.¢ight through' A
. the minister of public mstmctlon, one through the minister of agri- =~ .
. culture, three, by the provmce of and’ one (furnished gratis) by the .

ty. of Naples,. R : rts:four, Austria two, Belgium;tw.o,, e

Qo
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'’ Holland two, Hungary, Switzerland, and the Roumanian Academy
‘one each, There are three English tables supported by the uni-
versities of Cambridge and Oxford and the British Association for
the Advancement of Science: The Scandinavian countries, France,
Spain, Greece, and Turkey are practically the only European coun-

- tries not supporting tables regularly. LI

There are at present five American tables. Of these one has baen
supported by The Smithsonian Institution at Washington since 1893;

- on®’ by the Carnegie Institution since 1903; and one by Columbia
‘University intermittently since 1896. An American table was also
supported in 1883 by Williams Collegs, in 1885 by the Mniversity of
Pennsylvania, from 1894 to 1896 by Mr. Alexander Agassig, and in
1891-1895 by Major Davis. —— It o

On the occasion of the twenty-fifth anniversary of the founding of

. the station, the American women (Dr. Ida Hyde and others) who had
- “enjoyed the privileges of Doctor Dohrn's institution started a move-
ment to endow 8 woman's table at the station. It resulted in a
permanent organizatioir, ““The Naples Table Association for Promoting
Laboratory Researéh by Women,” which since 1898 has maintained"

a table by annual subscriptions of $50 each.2 The yéar of the associa-

tion begins in April, and all applications for the following year should

. be sent to the secretary on or before March 1. The appointments are
inade by the executive committee. s '

A prize of $1,000 has been offered periodically by the association for
the best thesis written by a woman, on a scientific subject, embodying
new observations and new conclusions based op an independent
laboratory research in biological, chemical, or physical séience. The
third prize was awarded in April, 1909. ;

Application blanks, information in regard to the advantages at
Naples for research and collection of material, and circulars giving the-
conditions of the award of the prize were furnished by the‘secretx;g;\

' th

A The woman’s table is equipped with a Zeiss microscope Wi
" echromatic objectives, a camera lucids, and  large Zeiss dissecti
& ‘microscope of the latest model. - i .

“ Since its foundation over twenty American women have enjoyed
% ftlze pﬁyﬂpges of this table. Thus, indirectly, the Naples station
e @ For the yesr 1008-¢' the following oolleges, pssociations, end individysis were contributors: Associs-
tion of Collegiate Alumnmw, Wastern Reserve University; Barnard College, Bryn Mawr College, University
of Chioago, Mamechusetta Institute of Technology, Mount Holyoke Colkige, Redolile Coliegs, Biaith -

s Callogs, Untvassity. of Pennsylvanis, 'Vasar College, Wellnaley Collegs, Women's College (n Brogm Unj-
venity, Womsm's Advisory Committes of the Johas Hoplins Medical §chool, Woman's College'of Baltl-
o, p

Fy W
¥ ' k % :
e, Miss Fiddent Collamore, Mrs. Alios Upton Peartnain, Mrs, 3. M. Anns Sheldén, Mrs. Elisabsth A.
. W Executive committes of the association {s composed of the following:' Dr, Lilisn Welsh, The Arundel,
¢ , Md., chalrman; Miss Lida 8baw King, Browit Utilversity, Providence, R. L;
19 Prospect.street, Providenos; R..1; Min.- Allos Upton Pearmain, 388 Beacon
Miss' Careline. Hassrd, Wellsley 'Wluqyloi, ;;.ﬂ. Mrs, Ell 3
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? through the American woman's table has been and is'an important ..
means of stimulating the higher education of women in the United = '+
States. - o . . SRR g e

" Doctor Dohrn's personal letter to Doctor Hyde in response to this
enterprise on the part of American women is & unique document in
the history of the higher education of women and is by permission
printed here. : ’ . . <

Narizs, Zooroarcar Btation, Apnl 20, 1897,

Dzax Miss Hrpz: Among all congratulations and honors-come to me in these days, -
there is almost none which caused me such surprise and also such great joy as your kind
letter, - : * S 4 . . ,

Personal acknowledgment is always sure to come, when success has been sscured, 1
and if such acknowledgment has come in a far greater amount than I have merited and :
ever dreamed of, I am indebted to the kindness of high and low, with whom I had . 2
intercourse in the long run of these twenty-five years. Even emperors and kings sre
mortal men and are open to the feelings of triendship; no wonder that they eeize an
opportunity to show it, together with other proofs of their well-wishing, And acade-
mies, universities, and srjentific bodies have a feeling vf comradeship and their con-
gratulations have come to one of their own flock. o ) ,

But that American ladies gather together and colleet money to establish a table in
the zoological station, to honor its tweénty-fifth anniversary, is such an astounding
proof of eympathy that I am quite amased at it, and embarrassed beyond measure
how to account for it. g E .

Let me openly and sincerely confess that it has taken long years to persuade or rather
convince me that the modern movement in favor of women's emancipation is a sound
one. 'In fact, I am only half open-to belief in a successful end of it, and would be glad
if it went on in a more moderate degree than usually proclaimed; but thers is one part.
of it-for which I have not hesitated to feel and confem a strong sympathy, that is, the
throwing open to women the pursuits of science and the higher. intellectual develop-
ment. I do not only believe women capable of higher intetlectual training, but think
it will be of the utmost advantage to them and to inankind when wives and ‘mothers
share in those accomplishments; which make a difference in the educated and non-
educated intellect. To share the life-of an intellectual husband, and prepare the
future generation, are tasks that require the best instruction and mental education.
Thus I have always felt it my duty to act upon my convictions, and have always
received ladies in the roological station with the same readiness as men, and from the
first, adies have worked in it, and at present one is here at work. I did not anticipate
that my quiet way to help them in this, their right, should have such an answer as you
announce in your letter. But such is the effect of true conviction, that it moves othirs
to acknowledge it. You know there is & German poetical saying: - :

o - ‘‘Es ist der Fluch der bdeen That, dass sle

: Fortzeugend Bdses muss gebiren.” ‘
But also it is the blessing of  good 'action that it produces other good actions, and as -
.sith a good action, my slowly but firmly established belief in the necessity of granting
women their full shave-of intellectual training has produced in you and the com-
mittee the friendly feeling fot the soological station, and. thé resolution to help in its
. development. 2 N » 0o s e e e !
5~ Ithankyou bﬂhluympu&ymdh your energetic embodiment of. it in the way v

thanks most heartily and - ',

7.+ At iy fite, permit ‘me to thauk yoﬁ.;nd oonfcm
.. sincerely.to all of the-women who havé honared me and ¢k
.., Belleve me, yours, most thanktully sid e

S
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‘!'ho numbor of Ameriom bnologmts who have n.VuIed themnehm
qf the privileges of the Naples station since 1883 is 125." The debt
~ which American science owes-to the institation is thus no small one,
~ - for repeatedly the American attendance exceeds the nuraber of Atneri-
can tables under subscription, and at such times Doctor Dohm has
always freely provided places for all who came, since tables are not .
. /Mways occupied throughout the year. : -
The international character of the Naples station is. well shown in .
- the sources of ita clientele as appears from ths statistics of attendance
" since September, 1873. Up to April, 1909, there had been 1 934
occupants of resedrch tables, including repetitions of occupanc)
'They are dumbuwl as follows, according to their countries of reai-
~ dence. '
’ .Qlkudn»ga at Naples stakion, by countries, 147.4-1919.

The follovnng is the American attendance since 1883, armnged by.

years:

. % Amawau attendance at Naples station, 1883-1909. .
1883. E. B. Wiloon ¢ | 1897.1. Y, Graham, E. O. Hovey, E
1884. F.' W, Clirke. o Meek, H. 8. Jennmga, H. V. Neal,
1888.- C. 8. Dolley, W. Patten. ‘Bradley M. Davis.

- 1801. H. F, 8. Rusell, Miss J. B. Platt. | 1808 W' . Conn; D. M. Mottier, W. T.
1892. E. B. Wilson, G. W. Field. Swingle, J. H. Gerould, Mias Mary Wil-
m?w& 3 f"k"' G. H. Fairchild, | cop Miss Florence Pecbies.

- M. Wheeler 1899. E. B. Wilson, F. B..Sumner, F. W.
1884, O. W. Rurgitt, J. H. Gardines, B.C. | “p 'y 5y ik Mimes8, Nichols,
Bumpus; L. Murbach, T. H. Morgan, E. Gregory, H. Snowden .
-_;’,-_ °""...°"” 'f & 'f?”’.c M. Child, | ooo- V. Heiser, B. M. Duggar, T. B.
1888, - Morgan, C.- Meusch, C. F..Hottes; T. B.
- 1806, " Bumner, W. T. Parker..
.| 1901. T 8tevens, R. Burton-Opits, l(m
C. Clapp,. L. Wdheo,l' Peobhl,N b
Stevens, .
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1908, M. Bwoet, C. W. Proutes, T. H. | 1900, H. Heath, C. D. Snyder, N. Yalwn, -

Mocgan, 0. M. Ghild, E. P. Lyon, F:M.

MacFurland, C. B. Davenpart, C. Ze-

leny, W. A. Lacy, C. 8. Minot, -
1903. C. W. Hargitt, C. R. Bardeen,

- . W. H. Lewis, E.:B. Wilson, H. 8. Jen-’

ninge, G. Cooley, Mis A. Barrows.
1904. G. Cooley, V. E. Metsger, J. B.

Johneton, Braidley M. Davis, E. B. Wil-

oon,’G. 8. Pierce, R. 8. Lillie.
1905. C. E. Allen, A. A. Blakesles, 8.
- Paton, W. B. Bell, Frau Boveri, Nm

R. Pearl, Miss Q. B. Watkinson.
1807. E. L. Rice, A. Gulick, E. C. Starks,

A. G. Mayer, M. M. Motcalf, 8. Paton. .

Misses G. B. Watkinson, A. G. Newsll,
F. Poobbes. + . '~ = ¥
1908 J. P, Lewis, F. M. Andrews, E. R.
Downing, C. S, Mead, H. 8. Colton.
1909. H. 8. Colton, 8. Paton, 8. Yaman-.
ouchi, C. A. Kofoid, F. M. Guyer,
Misses E. Torello, N. M. Stevens, A. M.

Boring, W. N: Nowlin. - -

H. Mh;m.’nn,_ 1. Sherman.

The conception originally in the mind of the founder of the Naples
station, that it should decrease the material difficulties of investi-
‘gation .and by appropriate . organization facilitate the intellectual
work of biology in.the widest circles, has been rigidly adhered to in
the years that.have passed. The station is and always has boen,
purely and solely, a research institution. <

#or soma years past, by a special arrangement with Doctor Dohrn,
naval officers and naval physicians of Italy and several other Euro-
‘pean nations have received instruction at the station in the practical

* methods of collection and preservation of marine material for. biolog-
ical uses. The collections of the round-the-world ctuise of the Vettor
Pisani were made by officers thus instructed at the Naples station.
The example set by Italy and the Naples station th this respect
might be followed by other nations with great proit to the cause of
marine biology and oceanography and with relatively small expense
for the returns, as compared with the cost of special deep-sea expedi-
tions.- ' © o« S

The privileges o a research table ‘at the Naples station are secured
by lease (for full year only) at a cost of $500, or by appointment to .
some table by a ledsee, As a matter of fact, the latter is the cus-

* tomary method, the appointment being in all cases made by the,

- holder of ‘the lease. Owing. to the distribution: of university  vaca-
tions the crowded season is in-March and April, during which time
several persons.often enjdy the privileges of the: station under the

» terms of & single leass.. No particular room or field of investiga- .

tion is attached to any ‘“table,” but the distribution of persons is

" adjusted to the space ayailable at the time and to the line of work

n i igators have the. privileges of five tables, threg . -
- of which are’open to general application, -one to womep’ specially, 4
. Smithsonian and the Carnegie table ahould be sent to the secre- -

. chosen by each applicant. . - i
. . American investigators
and the fifth leased by Columbia University. . Applications for the




cloth: ~and hygienic precaytions mcndent to life
g, and, tho fewmmple regulations governing »tho use of the
ratories and library. . The circular also contains a genersl iist
" equiptaent; resgenw, otc., provided: for the botanical and -
‘ %‘)leﬁ &nd the ;ppmtun avulqble o tlie phys;ologncal
nd chemical faboratories.
+The equipment, of. the tables for morphologxoq.ll work includes an
ample. supply of nll resgents, preservatives, gldssware, squaria, -
’drswmg materials (except paper and brushes). The fallowing
icles are fumlshed ‘ah, post: Aleohol in excess of 8 kilos per three.
cessive, amounts qi W@nplveeck;emwﬂh@lth -a8 plati-
oride; 'Q mﬁd, cocaing, gold chlqnde,b ato.- cover
Tl gl .- and containers. The pqmpmcut for - p’hys: &If
: eiwm.wn‘l work isfurnmhed accotdmg to the subject of mvestngatmn
Lixmg ‘moaperial for investigation is pmmptlly provided, weather
and. season pgrmﬁtmg,e as negded, but; only, in exceptional cases
the cost of collection, which obviously varies greatly with the
of - the 'bouts ‘sought. m& wnth envxromnentd conditions,
; rgpuh IOQ lives. pex. momh\ Bqats wﬂ:h oarsmen,
f excurslom when theso are neoessar;y, ate_also “fur-
qceaasto the nquanum i8 granted o all investi-
’ tﬁbles‘* the use ‘of Iatge tanks for. expenment&l pur-
! a'Ilqswed by special mmgemem only. l’emoqa are granted
overy pnvxlege in, securing materis] for ‘their personal investigations
.4t the station, but are. nog pemmlﬁted to ‘make colle@twhs for pur-.
b ther thap this. @
hrary i8-0 unng the day and ea.;:h person is permxtmed
cess: t0 hemks aing to thhdrawijor mﬁm his Iuboratory
: es, 4 g

otoie kmves, aud. the personal (fesk equip-

so of American workers, but ngt attached to any pare
pﬁ,nq_, aq rgcpmd from. the manufactuyer o gift
qil. immersjon lqis A

i the station by
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pﬂnml!nl laboratory.
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luldem 46, 47, Zoologica!

mmno;or &eo logical work wlm constant um,ennlreu. 45 Zoological lcb:m
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usual ‘working hours and" holidays:.. The cliniatio: conditions - are
Pleasantest in the spring, at the seasor of the Easter nti-
ental universities, 50 that the station is upt to be crowded from

. should engage their’ tnbles some time in advanoe. L HET

\.n:.'
g

e

<
%’i&.‘by Signor' Lo Bianco, late consérvator of the: station. Instead of

.- our. museurds the wonderful beauty and symmetry. f life in the sea,
..we find to-day, preserved in normal form and perfection of parts,
.8 wide range of -marine invertebrates, including many which

~, with additions by Dr. E. 0. Hovey, in Bulletin 39m" of*the United

: .

" J particular animal in order to secure the best results attainable, :
| | and the long experience of the conservator and his corps of assist-
.l ants'in the manipulation of the delicate animals from the sea: The
i B wide knowledge which .Signor Lo Bianco' had of the local fauna .
..} ond flora, the wealth of material at his command, and his staff of <
-« i experienced collectors placed the Naples station in a position unsur-
| - [ passed among the stations of the world in its facilities for supplying
. W superbly prepared material for exhibition purposes or for research. .
& Material for histological or cytological investigation, fixed and pre-

. | A price

. ‘'out the world by this department of its work is no inconsiderableé one.
" The Naples station has no. formal relation to the fisheries or fish-
eries bureau and undertakes np economic™ research, However,

rk of Signor 1o Bisnco (as yot largely tinpublished) upon the larv
tages and young of the fishes of the Bay of Neples and vieinity
9F% 8 based in large park upon the susscesful rearing of §
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March to May. Persons whose material for investiration can:be
btained at otherseasons than spring are sure of findirg their actom- "

. the contracted, distorted, misshaped, and sometimes mutilated.

\ formerly  eluded all attemps at preservation. ‘An sccount of the
. wethads by which these results have been achieved has been pub- -
" lished by Signor Lo Bianco (1890) and reprinted in translation, -

. | -States National Museum (1869). The perfection attained at Naples "~ .
. J . rests upon the securing of the material in perfect condition, the .

. «specimens,. which all too oftex, in - earlier years wsrepi*esanted in ..

ntuch, work of fundamental significance with respect to the fisherios :

has been prosecuted within. its walls. ‘Mot the last of these is the !

R

modations at the station, but those who must come iry spring months ey

The wliole facies of the museums of, the world, in so far as they
" represent the life of the ses, has ‘been changed by the magnificent "
. collections sent out from the supply department'of the Naples
. station, or prepared elsewherd\gccording to the methods elaborated = -

. -use of living material, the careful adaptation of methods to each ..

| served ac§ording to any desired formula, is also furnished on order.

list of material, in stock or eccasionally available at Naples,
‘| -containing the names of over 1,000 species, is sent upon request.. .
+ The service which the station renders to- biological science through-




T
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dulf. The station possassee

' from the youngest larval stages to tho
& room specially equipped for this work. , : y
. The lines of investigation ‘pursued at the Naples station are as.
- varied ag the field of marine biology, and the results have been
~published in all lands whence investigators come fo Naples.. In
| fundamental accord with the spirit of fresdom prevailing in the §
¢+ | institution and in consomance with Doctor Dohrn’s original desire
" tofacilitate research in the widest sense, no efforts are made to direct &
 the lines of the research pursued by those who octupy the tables,

No instruction is ‘offered. Occupants of tables are supposed’ to
+* . ‘have been trained in the sciénces which they are.pursuing. The
~ field of investigation and place of publication is left to individua]

‘initiative. The investigations of the staff of the station, on the

other hand, are directed into those fields which tend .to facilitate

the work of others. ' - -

JForemost among these efforts is an annual summary of the whole
field of morphological zoology issued promptly and written by special-
ists in the several groups, the ““Zoologischer Jahresbericht’’ (1879 + )y
edited (1879~1881) by J. Victor Carus, P. Mayer, and W. Giesbrecht,

* later (1882-1885) by Mayer and Giesbrecht, and since 1886 by Mayer.
The assistance rendered to rcsearch by these authoritutive and
_prompt reviews was greatly needed and is invaluable in facilitating
investigation and forestalling duplication of effort. }

A second enterprise of greater magnitude and ore involving great
expense is the magnificent “ Fauna und Flora des Golfes yon Neapel
und der angrenzenden Meeresabschnitte,” a quarto series illustrated

. superbly with colored lithographed plates. This publication contains
‘a series (31 up to 1908) of monographs dealing exhaustively with the

- various groups of ‘animals and plents found in the Bay of Naples.

. In addition ‘to the far-reaching service® rendered by this concrete

example of inensive research, the finest flower of German zoological

| investigation, the monographs serve to reveal the wealth of material .

.+ + found at Naples and to facilitate further investigation on these groups -

. .elsewhere and in other than morphological lines. |

. 'The third serial publication, the “Mittheilungen aus der Zoolo-

.. gischen Station zu Neapel, Zugleich ein Repertorium fiir Mittelmeer-

e kunde” (1879+ ), now in- its nineteenth volume, contains the less

" extensive resoarches made at the station which add to the knowledge

. of the Mediterranean faunsa and flora.

- The station has not as yet undertaken any systematic exploration
. in the nature of a biological survey, or’ continuous and correlated:
-~ exploration, of pelagic, abyssal, or littoral fauna, ‘though much of'
. the. work of collection, the Tecords of seasonal occurrence, and the Q&
 individual recearches thus far pub ished nfford a basis for the begin- §

ing of such enterprises. . The great wealth of the fauns and the .
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A. SECOND-FLOOR PLANS, NAPLES STATION -
l 6 i1, 15, 17, Zoological laboratories with 2 tables each. 2,8, 5, 6, 8, 10, 12, Zoolugic-l laboratories with 1 table each, 4, Passage. 7, ltvl 9, Stair well. 18, e. 16, Bridge. 17, Chief Ilboulnr{ servant. 18, Stair. 19, Toilet. 20, Reuenl room.
!l ‘Assistant’s room, Doctor Gross. 22, Di wr’l office and Taboratos tory. Passage and oelephone 24 25, Assistunt’s rooms, Prof. Paul nvsr 26, Library, perlodicn 27, Light shaft and
, L(brlrhn. Dr. E. Schobel, 81, . 82, Archives, fireproof mom '0 Engineér. 85,
Botanical culture room for mlrlnun 43, Botanical laboratory, 2 tables.

bnr\ lor general works and reprints

36, Pussage. Porter. 88, Becretary's office, Wr H. Linden. 39, 40, e. 41, Botanical ubomo
2 tables, res U\el) 4748, Director, Dr Reinhard Dohrn. 49, Passage. 50, 51, hl)ll)llcl] laboratories, 1 table Tvan
'MAD {niuloﬂml laboratory. room. tadr. 55, Zootamical assistant for physjological department,'Dr. V. Bauer. ?&“ Physiological Ilbnnlnriel, 2 tables each. 57, Loggia. 60, Operl ng room. 61, Main yhyslologlml lnboru.ory
sslstant in charge of phy&lolo(lcll department, Dr. R. Burian. 63, 65, 66, 67, Phyululnglcal laboratories with 1 d 1 table, rupecllvelv 64, Loggia. 63, Doctpr Burian.
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. : N, ~ 181 Lol
. bxtreme diversification of the shores and bottom of the Bay of Naples
~‘and Tyrrhenian Sea makp the attack upon these problems at Naples
.~ 8 colossal undertaking, calling for large resources in men and funds. ;|
A beginning in the exploration of the pelagic ares was made in |
1901-2 through the munificence of Herr F. A. Krupp, the famous
- gunsmith of Essen, whose winter home on the island of Capri had |
- made him love the blue waters about him and led him to equip the
yacht Maia, and later the steamer Puritan, to explore their depths.
. Under the guidance of Signor Lo Bianco there was put into service .
~-an equipment including a Le Blanc sounding machine; a full outfit. < *
of plankton nets, and large specially constructed closing net of new |
" pattern, built at the Krupp works. Preliminary accounts of these .5
explorations have appeared in the Mittheilungen (Lo Bianco, 1901, -
1903), and the first volume of the results has been published (1904).
The whole enterprise was unfortunately terminated by the death of
its supporter in 1902, and in the absence of a suitable vessel and
funds to continue the work the whole equipment lies idle in storage -
- at the station. ' - . il
The station (PL. 1, 4) is located near the center of the Villa Nazion- -
- ale, the famous promenade of the city along the shore of the beautiful - ‘]
Bay of Naples, which sweeps in graceful curve from Capo di Posilippo
to the crumbling towers of Castel del Ovo. Embowered in the live
oaks of the long promenades and guarded by sentinel palms its glis-
tening walls stand out in the dark foliage of the Villa as one looks
down upon it from the Via Tasso or from the Belvedere at San Mar-
+ tino. Its location is central with respect to trams. It lies near the
- new and more sanitary tourist quarter of Naples, not far from Parco
Margherita and the hotels and pensions mest frequented by visiting |
naturalists. The adjacent quaiters in the lower parts of tha- city ’
- afford the visitor an everchanging insight into Neapolitan life, pic-
. turesque and interesting in the midst of its dirt and squalor. 7=l
Plates ITI-VI give the floor plans, and the accompanying expla-
nations designate fully the purposes to which the various rooms are
. devoted. ) i '
* The building {P1. I, 4) is a four-story structure in the style of the
‘modern’ Italian renaissance, built of tufa masonry with 's&co trim- -
mings. It is of rectangular form, with its long axis running east and = |
west and fronting toward the séa. Crowning the facade above the .
~main entrance (Pl I, B) is a free relief executed by the sculptor - -
 Fritz Behn of a Naiad and Triton (the latter with the likeness of the -
, founder of the station) sporting with the denizens of the sea. = =~
. The building (25 by 100 m. and 18 m. above ground in height) is .
docated 75 m. from the sea wall and.about 2 m, above mean tide '
vel. . It was built after Doctor Dohrn’s own sketches and is designed
“afford support for high-level water tanks, to provide for a larg
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and the manifold subsidiary foatures whieli attaeha\'

1 tow muine atation. ‘The location of tho station in a public pnrk
"‘7"" nocesuitated oertain architectural concessions in the shape, level, and'
* Jocation of the. windows, which in the case of the upper floor and

1 sttio interfere with the best xliummauon, ‘while the crowding live
fy, oaki make it necessary to use prism glass for aquarium illumination |
.. lapon its northern side. For the same reason extensive dark rooms ..
/ find their location here. The building consists of :two detached
"1 structures, a western block (25 by 18 m.) containing the biological
' supply department and the principal zoological laboratories, and a |
main block (25, by 83.5 m.). The two are separated by an open :
. passage (13, PL, II1, B) or court (25 by 18 m.) inclosed in nnlmgs 5
- and spanned and eicircled at the level of the second floor by an iron
/. ‘bridge and promenade. The main block is in itself . symmetrical
" building, with a middle section (25 by 17-m.) (PL III, B) containing
"8 central court (24) open to the sky (Pl IV, C; Sectibn C~C’) and
reacheq on both sides at ground level through open archways. Above *
the arcades formed by these arches the central block is continuoys |
' with the rest of the building. On either side the middle sectiop is
. oontinuous with a large block (25 by 33.5 m.), each with a loggm
'« (28,57, Pl IV, 4) on the south face. -The western block is the arigi- -
o nal bulldmg erected in 1872; the eastern one was built in 1903 for
"+ "the new departmeuts of physiology and physiological chemistry.
+ Masonry floors (concrete in the newest part) give great stability .
., for fing mjeroscopical work-and the use of instruments of precision,
‘. and hl.gh ceilings and windows (3.8, 4.2, and 4.8 m. and 7.5 m. in library
. rooms) in' the otherwise small rooms asaist both illumination and
ventilation. The stair wells in each block are lighted by skylights.
. (PL.IV, B, C, and E).
In acoordanoe with the purposes of the station, the building is
'\, very much subdivided, the upper floors to provide separately accessi-~
ble rooma for the seclusion and quiet for individual workers, the base-
ment to carry the weight of the superstructure The 12,725 sq. m. |
Mspme in the five floors contain ho less than 48, 46, 68, 55, and 44
rooms, respectively, from attic to basement, a total of 259, mcludmg

e passages, stairs, attic compartments, ete. =

{The .basement floor (PL..III, A) lies entirely below* sea level, It
in lighted. by area windows and in the latest addition, protected and -
WTW‘..mtmousm(sl) 1t is excavated throughout, exeept i

mmba mmﬂ-bghted rooms for research purpoaes nbundant

é .;

‘1 for « part of the main bbchuﬁwmt to & largy-trunk, sewer (30).of
i theity, all ifmhem{ protects the building agalnst s
- 1l) seepage from the sewer. npement contains the coal storerooms,’

i: thmuinwm (18, 28, 25) for thé aquaris, the sand filters (10)
5 erimental. Iaboratories, the sedimentation tank. (40), lowr
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(closed).” 9, Bulrwe# 12,

A, YHIRD-FLOOB PLANS, NAPLES STATION.
8,7, with 2 tabl h

S.Anm‘n TOOmS, 4 Paseage. 5, 10, Zoological laboratories with 1 table each. 8, Former huclcrlologiul Inbor-m
Gleuhracht. 16, Collection room. 17, Stair. 18, Gists reagent storeroom for zool cal laboratory. ‘19, Assistant's room, Docto
23, Library. 24, 25, Former chemical llborulory 26, 27, Assistant’s mom Professor

h-sn. 18, Artist’'s room. 14, 15, A t'
r Gast. 20, Collection uture) 21, lenry upper part of 28 in Plate 1V, 4, l‘luwu. .’l}'ltrl‘gl:tm:glll. and lu.(r
isig. 28, Upper rtof loggia. 29, Stair. 30 Former chemical room. ral zoological laboratory, 6 tables, tair. ogical laboratories, 2 tables each.
%;‘; z:“ (‘:g )(:(l:lchemlc-l lnhor?lory 50, 51, Gmuﬂylh’rrwml. 52, Tllnllnn room. ..‘)'gr:)“r;onnlc analy l‘gﬂl;lm n.':( ':5() Asemr!:l.:.:l.!!r;;)olll;l l;tl)ctg:l-nenu“ o™ soum.” 4, Baie well. ¢-67; Ghemion) hmnwﬂ“’ ‘ tablea’ each. 43, Open court on
o Xty . ’
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B. LONGITUDINAL SECTION AT X—Y.
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: ‘whxch is in ﬁhnost constant’ g‘pemtiom, and’ the' thy
located beneath the court (13, P1.TH, B), so that the. gases m
do not enter the building.
.. The first floor (Bl 111, B) contains in ‘the western wmg ‘the miva-
*_ing (10) and sortmg {2) rooms, the office (7) md!abomtory (3) ¢
 the conservator, the tackle tooms (1, 2), the work and ‘store
(4, 6,9, 11) of the blologncal supply departmgnt a.nd the minch
Shop (8) :
The western wing of the main block contains the watchmm room
" (14), the grotto—hke exhibition hall of the public aquarium {17y with
 peripheral row and central banks of aquaria Hghted by cenitral light
shaft, the offices (18, 19) and’ entrsnee (20) to the aquaris, and ‘the
figh-culbure room (92), The first floor of the middle section of the
- main blagk Is entitelyopen; nifordmga. passigeway (23) | p&thepw e
* and entrance fo the public aguarium apd to research rooms above:
- and adjacent to it. ~Thé sewer beneath and the nece&sity of in
. rupting the long building in the pubhc park account for tho Sype\ of
construction. {
The first-floor entrance (27) of the eastern wing leads into a lar
centrally located hall and stair well with carpenter shop (25, 26) an
mechanicians’ workshops (28, 20) on either pide. " Along the heavily
sheded north side are the mechanicians’ drafting rooms (32, 33)’ and
the dark rooms (34-36, 42, 43) of the physiological dep@ﬁ;hxent
the south and esst sides are the zoologieal (30, 38, 40, and 47,46, and
45) and physmlfogxcal (39 and '44) laboratories. - Above' the*imsid
passageway (41, see also P1. V, B) is a low-leve!'cement tenik (eapac_ &
about 30 cu. m.) for supplymg the laboratories en thisfloor.
~ The second floor (Pl. IV, 4),. contains the, offices, the library, and
. many of the imvwlgatom rooms. It is the floor most used nnd
- acoordingly provided with- rea.dy means of copmunigation. T
- westetnu_ block is entirely. @v«m up o investigators’ l&bomimiw, 1 o
i in ali, and s conmected by the iron' bridge (16) with the-central hall
< (19, 23, 27, 31, 36) traversing the westerh wing of the main block
. and passing on light iron: gratings through the' shaft (27) whick
§ Mghtsf"(ﬁhe &quma Below , this block dre the oﬁices of &ha




The central pa o!‘thee»buﬂdmg upon both sxdes of the long han G
ocoupied: by the Kbrary (26,.28), which is two stories in height * |
IV, . O). "The north room was the former general zoologmal ?
labonml'y of two stories with communicating stair, but since the
'meplot;on of the last addition to the building it is given over whoUly 7
> the periodical department of the library. N
. On either side of the open court in the middle section is a row of -

‘three laboratories (41-46), those 'on .\ tie north side assigned to botan-
ioal investigators (the middle one ser: g as an algal culture’ roomy) 4
d on the south side to zoologists. A ciosed corridor (40) connects -
- the’ Westem and eastem wings and an open walk (39) enclrcles the

(in 1909), Dr. Remh&rd Dehrn, two zoolognca.l laboratories (50, 51), -
mmthe laboratorjes, workrooms, and offices (Doctors Burian and
" Bayer) of the physgologwaﬂ department (52-68.) -
i 4’-:!?1‘10 thn‘d floor (PL. V, A4) is largely given over to xqvesttgnt &
47 rooms. In, the western block there are eight zoological laboratomes ’

LY

fg 1,.6~8, 10, 1f; and 13), the artists’ rocoms (2, 3), and Professor'» .

. Gnasbrecht’s office and labomtory (14, 15). In the western wing of
7’-_' the main bllo:ﬁ are the reagent storeroom (18), the rooms (16, 20) in
i which the zo gical reference collection is being installed (the former
" physmlogxca]l labaratory), Doctor Gast’s office (19), Professor Eisig's
W,mo,ms (26, 27), and the former chemical laboratories (21, 23) and’
loggia (28) extend from the floor. below into this story. ,
On the north. side of the. court in the middle section of the mam, :
lock s & general zoological laboratory (31) with. tables for six
workers, and on the south side three separate zoological laboratories
/- (33-35). The whole of this floor in the eastern block, ‘comprising
4 twemtyrooms (36-55), is given-over to the laboratories, storerooms, and

o offices (Doctor Henze) of the department of physiological chemistry.

- The fourth floor (Pl VI, end PL IV, B to E) has only skylight
conoepled mansard lighting and contains mainly numerous
amall* gtorérooms, the tank rooms (4, 12, 26) for high-level tanks,
anov W zoologwal Jlaboratory (15) with six tables, the rooms -
fgrmerly uaed as library (17), chemical (18, 20) and physiological

lpbomtones (10 ll 13), sp]endldly eqlmpped photogmphm atelier

Iy ers maxcepmmally ﬁne in th

The in rtebrates are. mpmseqted to.&n unususl
' the exhibits.maintained is the ,supeﬂb

B} -'lihse exhlblt f pelagic colepterates .,
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FOURTH-FLOOR PLANS, NAPLES STATION.
1,2,5,6, 7, 22, 25, 27, 28, 29, 35, 40, 41, 42, swremonu. 8,8tair. 4, Tank room. 8. Servant's room. 9, Btair. " 10, ll Former physiological laboratory. 12, Tanks. 18, Former physiological lnboramry 14, Urper part of room 20 in PlateV, 4. 15, Overflow zoological labora-
wqh tables. is, Uxht ‘wel h 17, Former Ilhnr{ (now library storeroom). 18, Former chemical room, 'i9, Upper part of room 24 m ‘n ate V,'A. 20, Former chemical room. 21, Stair. - 28, Dark room for howgnpm 2, Upper partof room 26 in Plate V, A-
26, Tank room, 25 tons pacity. 80, Dark room for station staff. 31, Stair. 32, Water still. 33, Open roof 34, F atelier. 36-39, Open roof. 43, Roof and shower bath. 44, Dressin,
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“and mollusks, including the delicate’ siphonophores and Venus's

»

twenty-six years, and is the original from which the colored figure in.
the monograph in the “Fauna and flora” was taken. The exhibit of

. octopus and sepia and the morays protruding their snake-like bodiea
from broken amphora always attract attention. The display of
- fishes is varied and complete. A number of the fishes have been
. reared from larval stages. Only the local fauna of the bay is exhib-
. ited and the contents of some of the tanks vary considerably with -
- the season, Representatives of nearly 200 different genera are usu-
' ally on exhibition. y - gon, o8
The exhibition aquarium room (17, PL. III, 4, and P1. IV, 0) is of

i

{ £

Tt is surrounded on three sides with s bank of exhibition tanks,
.3 m..wide, (front fo rear), 1.5 m..deep, with bottom sloping toward. +-
the front, which is 0.7 m. above the floor. Along the front of the
. aquarium runs & hand rail outside a shelf 35 cm. wide, and the wall
below is shielded by a paling of wooden slats. :
- The aquaria vary in size. -The largest tank (at the end) is 11 m.
long. - The center one on the south wall is 4.5 m. long, and there"
| are sevén from 2.25 to 2.75 m, long and nine from 1.75 tc 2 m. The

.. wide, and 1 m. in depth. The main walls of the aquaria are of

. masonry .5 m. thick and their partitions 0.20 $0 0.30 m., usually with

irregular facings of natural rock. The floor is an arch of masonry

0.6 to 1 m. in thickness. R "3
The fronts of the aquaria are broken up by pillars of iron or ma- -

., used megsure 0.9 by 1.9 m. and 25 mm. thick, 0.75 by 1.50 m, and
© 22 mm. thick, and 0.75 by 1.20 m. and 20 mm. thick. The plate

. diameter) on masonry, with an intervening strip of pure gum rubber
. about 2.5 om. wide and 3 to 4 mm. thick, and at the bottom the rub- ,
* ber strip is bent, beneath: the glass to form a cushion. In egrlier .
| years an aquarium cement of whiting (1 part) and red lesd (1 part)
- hamméred info & soft putty with boiled linseed oil wes used beneath
- and about the edges of the glass, but of late years the rubber alone .

18 used with excellent sugcess and litfle loakage or breaksge. 'The'.

|1 #lass s held in place at first by wooden props, but later by the pres: -
| sure of the water alone. The yubber is sometimes used in connec-.
. tion, with the cement, the sdges of the glass. being covered with the ..

 latter.. The rubber strips are ordered .from the. factory with. the

. grotto construction, lighted and ventilated only by a few high circu- -
| lsr windows opening into the attendants’ corridors above the tanks. . B

“six aquaria along the sides of the central well are 4 m. long, 1 m, -

. girdle, the cephalopod tank witlr its ever restive squids, the electrio “;1;.;_\5
" ray, the gorgeous tank of tube-dwelling worms and brilliant Cerian-~ *»
thus, one specimen of which has thriven in the aquarium for about e

»

» sonry into ‘panes of less than 1 m. in width. The plate-glass fronts -

. glasy rests against frames of cast iron (balf pillars 15 and 10 em. .
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lower angles jomed formmg aingle U-shaped pieces to ﬁt the glass
used.
« . The low—lovel reservoirs and storage tanks (18, 23, 25 35 37, 40,
e 43; 46, P1. T1I, A) are of masonry, with walls 0.5 to 1.256 m. tlnck
" fdoed with cement. The high-level reservoirs in the older parts of
. the building are small, rectangular wooden tanks with lead lining.
The large high-level tanks in the new addition (26, Pl. VI) are
. al8o of wood planking 5 om. thick, with lining of sheet lead 1.5 mm.
¢ thick, with burned lead seams and joints.” The tanks are 1.08 m. high,
B mde, ‘and 3.83, 3.9, 3.9; and 2.76 m. long, respectively, are raised
%: 28 om, from the ﬂoor, and are tied together across the top and bot-
tom with iron bars. They have a oapwlty of 19.56 cu. m. of wamr,
about 28 tons. '
“ . In the individual laboratorxes there are aquaria of various
' typeu several of which are shown in Plates VII and VIII. They
 are generally movable, though some are fixed to walls or have ceffent
" floor tanks, They-are of one, two, or three stories, usus.]lly rectan-
gular, though some have one sloping side. The upper ‘aquaria are
usually 30 to 45 em. deep and 40 to 100 em. wide, and the frames are .
“made in units of approxxmately‘ 1 m.in length two units being often
~ combined (Pl. VII, B) in a single aquarium. The stand which ‘ear-
" ries them is made of T-iron (5 by 5 ¢cm. and 7 mm. thick) and the
. frame of the aquarium proper of L-iron (3.5 by 3.5 cm. and 5 mm.
.. thick) and bariron (40 by 5 'mm.) heevily painted with red lead.
1 © .The bottoms of the aquaria are of marble and thesides of plate glass
275 10 mm. thick. The form and dimensions vary with the size of the
T room and purpose to which they are put. The upper tank is usually
of glass and metal and the floor tank of wood with lead lining, or
‘cement, with walls 10 cm. thick. A shelf below the level of the .
."bottom of the glass aquaria for small gluass vessels inclined inward
- 40 drain into the floor tank is usually attached to one or both sides
-~ of the stand. Small square aquaria (0.33 by 0.33 by 0.12 deep) in
.~ wooden frames are extensively used, and wooden racks across the
: ﬂoor tanks are used to suppors ‘them. = .
o The large movable aqueria in the physiological leboratory (Pl. .
i .'VIL{ A) are carried on well-braced wooden horses, with & wooden tray -
'below thé tank to, catch and carry away any drip or overfiow. '
“. ..The prineipsl pumping plant of the station is located beneath
the westein court and consists of a 3.8 'horsepower Siemens electric
motnr% & 3-horsepower steam engine for emergency use and a
battory of 5 Garvens iron piston pumps.” In the new addition there .
ﬁ meandfmotor of 2,7 hom‘i)ower connected with & tyfger rotary
puxdp, -
The wat.er is- drawn thmugll a cast-iron sea plpo sbﬁut 140 m.. m
, the city 60 . mm,
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B, TWO.STORY AQUARIUM. WITH UPPER TANK WITH IRON FRAME AND WOODEN SHELF
i : .- AND CEMENT FLOOR TANK. - :

TYPES OF AQUARIA IN: NAPLES' STATION, .~ -

3 .




B~ \ "‘?‘ "TE‘\'\ LB ﬁ:ﬁv"{" -"_'-' T 3 ) e
\ B /

NAPL!S ROOLOGICAL S‘I’A‘ﬂuﬁ v

diameter, and’ was spooully enameled to order on the insido und iy

has remained in good condition since the construction of the first

building. Water is pumped usually at night and from the surface

and a rubber hose 50 mm: in diameter and 45 m. m{ength is attached
to the pea ptpe and carried out from shore.

After pumpmg, the water is allowed to stand and undergo sedi- .
mentation in one of the three reservoirs (18, 25, 23, Pl. I1I, A) for
& week before using. Tt is thus largely freed from bacteria. It is

then pumped to the high-level reservoir on the ghird floor at an
- elovation of nearly 11 m. above the surface of the aquaria. The

aquaria afe connected, the overflow passing from one to.the other.
through perforated lead plates on the top of the: parmlona, and is

“drawn off at the top of the last member of the series, returning thence

to a low-level reservoir to reenter the circuit. Generally the pum
feed the exhibition aquaria dimct.ly, without use of the hlgh-level

voxr. and in winter o pumping is done at night and only in a‘ltern t-

_ ing two-hour intervals during the.day. The amount of water cireu-

.

lated daily through the aquaria is at a maximum 63 cu. in. daily in

suwmer and 31 in winter.” In the eastern plant, which supplies the ;

physiological and chemical departments, the large storage tanks in
the basement where animals for experithental purposes are kept,
and the many laboratories in the eastern and middle sections of the
main block,; the amount pumped is about 25 tons daily. \

The system of circulation is thus an entirely closed ons. Leak-
age, waste from certain aquarul, ete., gradually deplete the water
in circulation.” No fresh water is added to make good the small
amount lost. by evaporatlon, the increased sahmty not reachmg 8-
deleterious contamination. When the amount in the reservoirs is.
reduced to 250 tons or less, which happens at intervals of two to four

weeks, a new supply (total amount. 600 tofis) is pumped into the
sedxmentatxon tank.

The laboratories in the western block” are supplied thh water

- from the_uquarmm reservoirs, which is first passed through the filters

located in ‘the basement. These filters were established to provide -

water for use in developmental mechanics and other experimental
lines, but_have not proven wholly satisfactory. They are wooden

boxes 1.1 by 1.1 by 1 m. filled with rock, pebbles, and sand of increas- j‘

ing finenees from bottom upward toa depth of 0.5 m.
The piping of the’ aquarium circulation is of hard mbber,
sisting of & vertical pipe from pump of 65 mi.; horizontal main of

_ tral group of 27 mm. (inside diambter). The terminals are ahort’

vertical pipes of various diameters, with- orifices in a removable cap

of 8 gmd 18 mm. “The aquaria are all fed by overhead spray for

dxschm'gedl 8t an elevation of 0 to 10 em.,

\ r’

' 165mm,pnd Iateralst.othelargeaqmﬁaofmmm.andto the e l

dbpeniing tiphal
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The aquaria in the laboratories are gemerally aerated on the

Tubben tubes to the terminal cocks,
" ""The piping of the rest of the building for sea water is entirely of
-soft lead. From the rotary pump & vertical pipe of 65 mm.diameter
“+(gen. pipe 50 mm.) ascends to the high level tanks from which passes

", Iaterals to individual rooms of 14 mm. (inside measurement). Al
% pipes. are-marked with arrows showing -direction of flow, whose color

., in this system are of hard rubber fitted to the lead pipes by their

** anjron flange. Rubber packing is used betwaen the flanges.
.75 A special type of hard lead valve to regulate water flow passing in
' “one direction only, is made in the shops of the station. It is less ex-

7/ Hable to breakage. As shown in figure 1 it consists of a U loop in a
- lead tube in one arm of which a wooden plunger with terminal rubber
<, disk may be thrust in or out to regulate the flow of water. No ill
. effects can bé traced to the use of this limited amount of hard lead in
-, the extensive circulating system,
_The outflow of one aquarium in the new section of the building is
\passed through a Bunsen air pump to & closed cement receiver in the
. ‘basement, and the compressed air thus collected js piped in small lead
"/ piping, such as is used in acetylene plants, to some of the investigators’
'~ Inborateries in the new section of the building. ) :
- The building is supplied throughout with fresh and salt water, gas

- . and electric Jights, and in part with compressed air. It is heated in
|, the western block by stoves; in the rest of the building by a steam-
* heating plant, - = - as
...,.The equipment of the individual investigator's rooms for botanical
. and zoological work is very simple. The rooms themselves vary in
4, 8z roqins for single investigatdde have'13 to 21 eq. m, area, while for
s fwo i vestig‘ators 18 to 33 8q. m. are allotted. The equipment.of the-
/', Tooms, in addition to the aquaria previously described, includes a sink
??} “ with) fresh and salt water supply, and one or more laboratory desks,
: “$75 om. and 78 cm. in height, provided with two banks of draw-
anitf two slides.. A paraffin oven and gas regulator is also sup-

hé@byspécm

The

e equipment for the work in physiological chemistry and physi-
18 remarksbly sqmplete and modern. - The chemieg) laborato:

/8quarity. No other means of aeratiort are used in the exhibition .|

same principle, through finely. pointed glass pipettes sttached by

‘ B! against the battered-out ends of .the lead pipe reenforced by

7. pensive thian the large rubber valves required for the maing and less

station also possesses a fow microtomes, which may be . *
ecial arrangement, but it does not undertake to furnieh

5 ;tﬂescendmg main of 45 mm. with mains ori’each floor of 30 mm, enid -

* distinguishes gas, fresh and sadt water contents. Valvés and cocks
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L S . - NAPLES BQOLOGIGAL STATION.

. ries (PL. V, 4, rooms 36-55) contain a room (49) equipped for ali  *
sorts of gemeral chemical work and several (40, 45, 47, 50) for
special work, a laboratory (46) for physical chemistry, with apparatus
for testing freezing point (Beckmann und Friedenthal), conductivity,
viscosity, etc., & well-equipped balance room (41), a room (45) for cul-
ture chambers, & gas-analysis laboratory (51) with .large mercury

‘LEAD
BRASS
RUBBER .

] wooo

F1o. 1.—Hard lead cut-off valve as used in large lead pipes n Naples circulating system.

pump (Pfliiger), a mércury pump (Bohr) for blood gases, gas burettes
(Hempel), a eudiometer, Pottersson's and Haldanes apparatis, ‘snd. ..,
other équipment for gas analysis in sea water, & laboratory for nitro~ =
. gen dptermination (Kjeldalil), one for organic analysis and ome |
- equipped with . thermostats, stirring apparatus, agitatoss, electrd-
- motars, and apparatus for research in metabolism, and a dark room

! forepoctroscopic and polarizetion appazatus. . .

SN
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: - The physiological department has-among its more important fea- v
. tures the following apparatus: In the dark rooms (Pl. III, 4, rooms’ "
- 84,35, 36) on'the first floor is equipment for work in electro-physiology,
including & Thomson’s and a Hermann-Wiedemann’s galvanometer,
both with suspension after Julius, a small and a large string galvan-
" ometer (Einthoven) after Edelmann, with equipment for- photo-
graphic registration. . A o .
For the graphic registration of motion a room (PI. IV, 4, 60) is
equipped with an Englemann’s pantokymographion,. a Straub’s
electromotor kymographion, and .a Hering’s kymographion- with
electric power. , ‘ :
The apparatus available for use in the different physiological inves-
tigators’ laboratories includes various - kymographs, writing levers,
~ electro-magnetic signals, a Jacquet's clock, tuning forks, accumula- -
tors; induction apparatus, platinum electrodes, nonpolarizable elec-
trodes, keyboards, switches, metronomes, tuning-fork - interrupter,
‘Abblender, resistance “coils, double-stringed rheochord, registering
telephone, apparatus for the determination of freezing point, equip-
* ment for the determindtion of the electric. conductivity of solutions,
spectrophotometer, microspectrophotometer, Rontgen apparatus,
heliostat, arc lamps, electromotors, hand and turbine centrifuges,
photographic apparatus, etc. '
. The library of the Naples station is one of its chojcest treasures.
_It contains over 13,000 bound volumes, among which are about 25,000
separate articles or reprints bound up in volumes of related subjects.
Over 250 periodicals are currently received and the library possesses
in addition about 100 others which have lapsed or been discontinued.
It contains practically ‘all of the important literature of modern
zoological research and a large number of botanical and. physiologi-
cal periodicals and special literature pertaining to work in those lines
at a marine laboratory. T ' o '
The widespread custom among biologists.of sending reprints of their
articles to Doctor Dehrn or to the library of the station has immensely
.- enhanced its usefulness and completeness and deserves to. be even
. -more widely followed. Each investigator is allowed,to withdraw for -
- use in his laboratory not more than 24 bound volumes. - ’
* The completeness of the library and the freedom of access to the
- shelyes and. to current literature granted to all investigators render
the Naples station exceptionally- attractive among the biological insti-
tutions of the world for manuscrip work where access to the litera-
tureis essential. < - An up-to-date card: catalogue and a simple system of
elving ‘the books greatly facilitate the  independent utilization of
The field- equipinent. of .the Naples station. consists of the small
steatner Johannes Milller, the gift of the Berlin Academy of Sciences, 4
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" bottom and submarine grottoes.

NAPLES zOOIDOIOAL STAT!ON.

: awooden boat 17 m. long,thh'beamome draftotlsm.,engmeof

perhaps 10 horsepower, and & small steam winch for dredging. There
is also the Frank Balfour, an open boat of 9 m. length, 1.75 m. beam,"
draft of 0.9 m., an engine of about 5 horsepower, and a ﬂotxlla of
small boats used by the fishermen and collectors.
The station depends more upon the skill and expenence of its col-

‘lectors and the richness and accessibility of its fauna than upon an - - -
elaborate field outfit for collecting. ' It has, however, all the necessary <

dredges; trawls, and fishing traps, gear and tackle of the Neapoh-tan

fisherman, so t.hat itssupply of shore and bottom material is never _ "
failing. The outfit for pelagic work inherited in part from the Krupp .

expeditions includes tow nets of silk and stramine, nets of the Hensen

. and Apstein models, the Apstein, Giesbrecht and Chun-Petersen clos-,

ing nets, and a la.rge closing net of new model made at the Krupp
works.
The station possesses a scaphander. for explorat.xon of the shore and
The environmental conditions abojit the Bay of Naples are exceed-
ingly varied and form the basis for the great variety of lifeavailable

in so small an area. Essentially volcanic in origin, the shores present

a great variety of materials and configuration, basalt and tufa, sandy
beaches, mud flats, caves and grottoes, and submerged quays, s walls,

- and ruins of the Roman civilization. r~

The Bay of Naples itself presents an exceedmg]y uneven bottom
deepening to 200 m. at a distance of 12 km., and 500 at 24 k., while

the south slope of the isle of Capri rises qulte abruptly from depths of
1,000 m. and the central basin of the Tyrrhenian Sea exceeds 3,000 m.

in depth.
Surface temperatures in summer rise to 26°~27. §° C. in August and

fall to 13.2°-14° in January, rarely after strong north winds to 10.5°" "
- near shore. Below 400 m. the temperature is constant at 13°. The
- specific gravity is slightly above that of oceanic waters. No: B

matic hydrographic work has been undertaken by the Naples station.

“The waters of the Bay of Naples receive the sewage of a great city
and gre more or less contaminated with bacteria. - The ill effects of
this are obviated at the station to a large extent by prolonged sedi
nientation of the water and by filtration of that used in the mor-
phological and experimental laboratories. The purification is

. assisted by the higher témperatures of a southern latitude. A
. #mall supplementary laboratory hes beerl erected on Ischis for the ..
" use of the director and staff of the station, where by special arrange- . ‘
* ment work.requiring water of exceptional purity may be undertaken. . -
The fauna available for reseach at Néples may. be determined i in .

' part in the early work of Carus, ‘“Prodromus’ ‘Faunm Medxternneb ”
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1 BIOLOGICAL STATIONS OF BUROPE. -
well represented in the sale lists of species furnished by the biological -
supply department:. There are about 1,000 species iy this list,
including 37 spopges, 108 ceelenterates, 60 echinoderms, J45 vermes, .
* and 198 fishes. Amphirus; Balanoglossus, and tunic of great
- variety are obtainable iff abundance, a list unparallel among the
" biological stations of the world for its wealth and vari y. Further
information regarding the material available arid the seasons at which
* it octurs is always to be had fromthe authorities of the station by cor-
respondence. Extensive accounts of the seasonal occurrence and
breeding seasons of animals of the local fauna will be found in the
papers of Signor Lo Bianco (1888, 1898, 1906), the last indicating the
“ results' of the eruption of Vesuvius of 1906. The alge are.treated in
. the.paper of Berthold (1882 : o : .
. Literature: Anson (1906), NBachmann (1905), Baglioni (1907),
‘Berthold (1882), Bottazzi (1906), Burnside (1904), Caullery (1906),
Dean (1804), Dohrn (1871, 1871a; 1872, 1872a, 1872b, 1872¢, 1872d,
1873, 1874, 1874a, 1875, 1876, 1876a, 1877, 1878, 1879, 1881, 1881a,
1882, 1885, 1891, 1892, 1893, 1893a, 1897, 1897a), Eisig (1875),
- - Emery (1883), Francotte (1907), Giercke (1884), Giesbrecht (1907),
Gregory (1903), Hensen (1876), Houssay (1893), Leon (1894), Lo’
Bianco (1888, 1890, 1898, 1899, 1901, 1903, 1903a, 1904, 1906), -
‘MacLeod (1882), Mazzarelli (1908), Meek (1897), Morgan (1896),
Nansen'(1887), Noll (1875), Sand (1897), Schmidtlein (1879), Swingle
(1897), Todaro (1897), Van den Broeck (1882), Vogt (1884), Went
(1889), Ziegler (1899). X s

LIMNOLOGICAL STATION OF BOLSENA.

e Direct'.or, Prof. Luigi“Palazzo, Officio Centrale di Meteorologia e di Goodinamica al

Collégio Romano. Via del Caravita N. 7, Roma. ¢

. Biologist, Prof. Decio Virciguerr, Zoological Laboratory, Univemity offB?u'le.

' Following the example of the lake surveys in Hungary and elge-
where the Italian Geographical Society in 1901 established s con,
miesion, consisting of Messrg. Novarese, Sella, Vinciguerra, and
Palazzo, to organize a survey of some Italian lake, The commission
selected for the purpose the Lago di Bolsena, lying 80 km. northwest
of Rome. The field-station laboratory is located in a house on the

~ lake shore about one-half km. from the little harbor of Bolsena.

. The station is af present engaged mainly in limnological work and
 is equipped with meteorological instruments, the Sarasin limnograph

.« and other instruments for hydrographigal and physical investigations -

" ‘upon; the Iake. - There is also an equipment for pelagic and bottom

.~ collecting and'a small leboratery for biological work.

-+ Ttis purely a resesrch exterprise without immediate affiliations to
'~ educational of ecorbmic interests, - (UEER e 3

- Literature: Palazzo (1904, 1906). . 5 e




BIOLOGICAL BTATION AT MILAN.

STATION OF. BIOLOGY AND OF APPLIED HYDROBIOLOGY
OF MILAN.

Director, Prof. F. Supino, Stazione de Biologia e Bioidrologia Applicata, 'Acquario,

Via Gadio al Pares, Milano. . .
¢« Telegraph address, Acquario, Milano.

The International Exposition at Milan in 1906 had, as-one of its
most attractive features, a handsomely installed and admirably
equipped marine and fresh-water aquarium, erected and furnished
under the supervision of the Berlin Aquarium Company. At the
close of the exposition the institution passed to the city, and was
| +ced under the direction of Dr. G. Mazzarelli, who was later succeeded
by Prof. F. Supino, the present ¥irector. : ,

The institution consists of a fresh-water and marine aquarium, open
* to the public.upon the-payment of a small fee (25 centimes), and a

hydrobiological institute, in which short popular courses of instruction
" in fish culture and hydrobiology are offered from time to time. =

The, building is extensive, théroughly modern, and well equipped.
The aquarium is located on the ground floor and contains 30 large
salt-water tanks, 29 large fresh-water tanks, and, in addition, a large
reptilo and seal tank. The aquaria are of concrete, the piping of lead #
and fittings of hard rubber after the manner of the station at Rovigno.

. In the upper story are the offices, laboratories, and library. Here
are found a large roomy laboratory equipped with desks for micro-

* scopicnl- work, an assistant’s' laboratory, a ‘well-equipped bacterio-

- logical and a chemical laboratory, a culture room with hatching
troughs, and many fixed and movable aquaria with running water. -
There are 7 research tables attuched to the station, of which 3 are
provided graguitously by the municipality of, Milan, to which: appli- -

. cation should be made for their use. To the remaining 4 an annual
- charge of 500 lires is attached. Application for these should be made
.- to-the director: Preference is given to applicants presented by a
"mipister. or administrative afficer. Students -are supplied with an
. squarium with running water, and, by special arrangement, with a
salt-water aquarium. Glassware, the ordinary reagents and stasns, ...-
- use of paraflin oven and microtome, alcohol to the amouht of 1 kilo
per mopthr A Rxpensive reagents in limited quantities. by special

arrangément are pyovided By the station. Students are allowed to ,
e instrumental-equipment of the station, ‘but are expected to
- proyide their own microscopes. . Neither living nor preserved mate- . .
it is furnished, but students are-assisted.in obtaining supplies as far
" 88 possiblé. Admission to the aquarium and the use of the library are
- .also.granted.. "~ © L ‘ T :
.+ . Literaturé: Supino (1909).
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CAGLIARL, SARDINIA.

. Royal University, Cagliari, Sardinia, I!aly o
" This station was founded in “Connection. with the

ing, completed at the ‘close of the year, is a simple n

g‘ﬁvv’“’wﬂw, AT N L e s et
- mowelcu. STATIONS. OF mmom.

' Dlrecwr, Prof. E. Glgho-Toa, professor of zoology and comparative mtom),

at Cagliari in 1909 as a result of the sfforts of the directpr. The build-

(14 by 31 m.) with laboratories, library, etc., a large aquarium (1 by
10 m.), and s modern equipment. The station has also an automobile
boat 11.5 m. in length. ‘

BIOLOOICAL STATION OF THE UNIVBRSITY OF CAOLIAR!. 7

ral Umverslt\ J
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CHAPTER III.
FRANCE AND MONACO.
INTRODUCTION.

4
-

With over 500 miles of coast'line bordering the whole length of the
great tidat funnel of the English Channel; an rqual extent fronting’
upon the Atlantic, and a Riviera upon the Mediterranean of incom-
parable beauty and attractiveness, France offers a field for the devel- )
opment and diffefentiation of marine biological work unequaled
among European states. She has also large maritime interests and
fisheries, both local and on the distant shores of Newfoundiand and
Senegal, of great and growing extent. The scientific work of the
French fisheriestbureau has not been developed on an independent
footing, but has been attached to or associated with existing biolog- -
ical stations and members of the bislogical faculties of the universi-
ties. Add to these factors the highly centralized national system of
education, with its practically coequal subdivisions, and finally and
principally, the large share which men of scientific interests and train-
ing have had in shaping and developing educational _policies and
practice, and we have the potent influences which have led to the
establishment of no less than twenty-six marine or fresh-water bie-.
logical stytions in France. - . o

General public interest and liberal private munificence have also
contributed very largely and in most cases made possible the building
and equipment of the stations. This is true not only of the imposing

. Museum of Oceanography, now being built upon the cliffs at Monaco -
by the Prince of that little realm, with its unrivaled collections and

_ exhibits and superb equipment, but also of its diminutive neighbor at

- Beaulieu, the striking Moorish villa at Tamaris, the commodious lab-
oratory at Cette, the plain but amply equipped and efficient station -
-at Banyuls-sur-Mer, the pride of the local community at Arcachon—
with'its annex at Guethary—the rapidly expanding modern station
at Roscoff, the new station at Portel, the quaint building at Wimereux,

- - and the extensive plant of the fresh-water station at Toulouse. o
At.some places, as at Cette and Marseille, the local authorities have

also shared in the expense of foundation, and at a few places, as at

Nice and St. Vaast-de-la-Hougue, hospitals erected by the state for

~ emergency purposes have been utilized as station buildings. The 7

G MBI T

v o L . DT e

(3




Qo
ERIC

T e, B N il 4B t \ —1
g N IR £7q . ; LY .
] .

386 BIOLOGICAL STATIONS OF wnomf

state is also a large contnbutor to the annual budgets of the station‘s,
though the sums granted are inadequate to support so many stations
in the proper discharge of their functions.

- A factor which has had great influence in the establishment of this
large number of stations ¢n the coasts of France has been the idea that
& necessary and invaluable part of the instruction in the science of zool-
ogy and, to a less extent, in physiology and botany, can be given only
at the sea shore in direct contact with the life of the sea in its native
environment. The more intimate association of teacher and pupil -
which exists under these circumstances also enhances the value of the
instruction thus given. The two functions of instruction and research
are combined in most of the French stations, but the primary, or at-
least the impelling function of & number of them, as.at Marseille, *
Cette, Luc-sur-Mer, Portel, and Wimereux; is instruction and it is an
essential part of the programmes of “the stations at Villefranche,
Baniyuls, Roscoff, Boulogne, Grenoble, and Toulouseé. .

The stations preeminently equipped for research and making it the
sole or primary part of their programmes are those at Roscoff, Ban-
yuls, Monaco, St. Vaast-de-la-Hougue, Villefranche, and Concarncau.
The stations at Beaulieu, Tamaris, and Arcachon give no regular
instryction and are used mainly for research by their own staffs.
Fisheries investigations are regularly and formally carried on at Ban-
yuls, Concarneau, Roscoff, and St. Vaast, and canstitute the main
programme of the stations at Boulogne, Grenoble, Toulouse, Besse,
and Bordeaux.

"The hospitality of the French %ns is notable.- They are, with
the exception of Roscoff and Tam&W, open without charge to all
comers, without regard to sex or nationality, who are competent to
use thelr facilities. The superb equipment of the new station at
Monaco, French in spirit, though politically independent, has been
promptly utilized by German, Polish, and Russian investigators.
France gives hospitality to the station at Villefranche, under Russian
management and support, and largely patronized not only oy Rus-
sians and French students but also by Swiss and Germans. Her sta-
tions. elsewhere,. especially along the channel, are largely patronized
by students and investigators from Russia, Belgium, Switzerland,

- Scandinavia, and an increasing number of English and Americans.
*In addition to opening their doors to ull, the French stations generally

" maintain & free biological supply service, furnishing fresh and ‘pre-

- - served material to mvestlgators and institutions for instruction and
',research Tle seryice which France by reason of her strategic poq:-

. ‘tion isthus rendering to the cause of the biological sciences and marine

WA iresearch is both effective and far-reaching. X

.-+ . France en]oys the unique distinction of having had the first marine
e blologlcal station. in the world founded st Concameau in’ 1859 Thls




INBTITUTE OF OCEANOGRAPHY. ’ 37

was followed in 1867 by that at Arcachon, while, in the next dozen
years, following in the general wave of advance in biology of that
petiod, led by the untiring eflorts of the far-sighted Lacaze-Duthiers,

and stimulated in part by the example of Naples, stations followed in
rapid. succession at Roscoff (1872), Wimereux (1873), Luc-sur-Mer |
(1874), Marseille (1876), by the private station of Fol and Barrois
at Nice, by the French station at Villefranche (1880), succeeded in

1882 by the Russian, Cette (1881), Havre (1882), Banyuls (1883), and
Boulogne (1884). Specinl or institutional interests resulted in the.
establishment of the stations at Tamaris (1891), St. Vaast (1892), and
Beaulieu (1901), and the industrial-and economic intérests of the
fisheries led to the institution of the station at Les Sables d'Olonne -~
and to the fresh-water stations at Grenoble (1901), Toulouse (1902), ’
Bordeaux, and Besse (1893). , . ' :

MONACO. . o .
INSTITUTE OF OCEANOGRAPRY.

Council of administration: : ; 0
President, 8. A. S. Albert 1" de Monaco. Members, Prof. P. Regnard, director
of the Nafion titute of Agronomy; M. Cailletet, member of the Institut de
France; I‘rqw)arboux. secretary of the Academy of Sciences; M. G. Kobn, .
recretary of the Société Industriélles, and M. L. Mayer, private counsel of the
Prince of Monaco. :
Committee of perfection: o 5 .
President, S. A. S. Princo Albert 1°f. Members, Mossrs. A. Agassiz (Cambridge),
A. Berget (Paris), Prince Roland Bonaparte, E. L. Bouvier (Paris), W. S. Bruce
(Edinburgh), J. Y. Buchanan (Cambridge), F. A. Chaves (Azores), C. Chun -
(Leipti), Y. Delage (Parie), E. von Drygalski (Berlin), Fabre-Domergue
(Pans), F. A. Forel (Morges), V. Hensen (Kiel), H. Hergesell (Strassburg),
L. Joubin (Parix), O. Kritmmel (Kiel), Sir John Murray (Edinburgh), F. Nan-
‘sen (Christiania), E. Perrier (Paris), P. Portier (Paris), J. Richard (Monaco),
A. L. Supan (Gotha), J. Thoulet (Nancy). )

This institute, founded by S. A. S. Albert I*, Prince of Monaco,
includes two establishments, the Oceanographical Institute now in -
construction at Paris, and the Oceanographica) bMuseum just com-
pleted at Monaco. Ths same administrative council and ‘advisory
committee have charge of both the institute at Paris and the museum
at Monaco, but the staffs of the two establishments:are separate and
independent. o . ’
OCEANOGRAPHICAL INSTITUTE, PARIS.

.

" The institute at Paris, designed fohhstrbction' and research, con- -
“ducts"Npurses of public lectures on subjects relating to oceanography

and hasgat present a small Taculty ‘consisting of a professor and pré-

parateurgf ‘‘Océanographio physique” (Dr. A. Berget and M. Klein),

of ‘‘Océanographie biologique” (Dr. L. Joubin and Dr. L. Germain), .. -
and-of ‘‘Physiologie des &tres marins” (Dr. P. Portier and Mme.
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Gatin-Gmmwsks) The researches of the institute at Paris are pub-
lished in the *‘Bulletin de I’ Insutut Océanographique” issued at
- Monaco. -

ootuoommcu. MUSEUM OF MONACO.

Founder, 8. A. 8. Albert I* de-Monaco. o

Director, Dr. Julea Rnchm! Musée O¢éanographique, Monacu, Pnn(‘lpaul(' de
Monaco.
_ Becretary and chemm Dr. Mieczystaw Oxner.

Amsistant ‘and librariap, M. lic. Louis Sirvent,

Taxidermist, M. Grimm.

Employees: One photographer. and amanuensie, three laboratory servants, one

machinist, one fireman, one captain, and two fishermen.

Telograph addrem: Musée, Monaco.

With the assistance of the Emperur of Germany, the cornérstone

of the Oceanographlcal Museum of Monaco was laid on April 25, 1899,
The building was completed toward the close of 1909 and was for-
mally~dedicated to its uses the following vear in the presence of a ..
representative assembly of scientists from all parts of the world.
The institution, magnificently furnished, amply endowed, and dedi-,
cated to this field of pure research, is the gift of 5. A. S. Albert I+,
Prince of Monaco, himself a contributor in a large way to the ad-
vancement of science in this field for nearly three decades. ’
The museum as originally planned was designed merely to hold the
mpldly nccumula!mg collections made by the Prince in his numerous
.cruises in the Iirondelle and Jater in the Princesse Alice I, and
Princesse Alice I1.  The project grew, however, and as years passed, /
¥ finally took the form of a general collection of all marine life and an/.
exhibition of the results of oceanographic research and the methods
and apparatus cmployod in its prosecution. In the same building
provision is also made for laboratory researches by -competent-in-
vestigators in the fields included in the scope of the museum.
Connected with the scientific expeditions of the Prince in 1888 and
continuously since 18921 has been Dr. Jules Richard, the zoologist
and oceanographer. As chief of the.-zealogical laborasory -on the
. Princesse Alice, scientific secretary of the Prince since 1895, and di-
rector of the museum during the years of its development and expan-

. sion, Doctor Richard has had no small part in the establishment and
upbuilding of the magnificént institution which erowns the bmw of
the rock of Monaco.

Associated with the Pnnce in earlier years oI his explorations
-+ ‘whd acientific ‘enterprises, for longer or shorter times, have been
" "Baron Jules de Guerne, Prof. Paul Regnard of the Sorbonne, Prof.
G. Pouchet, Dr. J. Y. Buchanan of the Challenger Expedltion me ;

K. Brandt of Kiel, and Dr. W: S. Bruce of Edinburgh..

In 1907, Dr.-M. Oxner assumed the: manifold duties of secretary,

g hydroguphar, and chemist,: and has assu;ted in the rapxdly exptnd-
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ing 'development of the laboratories of the new musc;um'wlu'ch were
first opened for use in 1901.- It is greatly to be hoped, in the interests
of the cause to which the museum is dedicated, that an increased

 #cientific stafl and personnel will mako possible a fuller utilization of

tite superb facilities offered” at this institution, with its ample labo-
ratories, large collections, and fine situation. S

The aflairs of the museum and of the biological station connected .
therewith are controlled in common by the central .comniittee at
Paris, above noted, of which the Prince is chairman. Both are

v
.

admintstered directly by the small scientific staff of three membens,

- The entire support is the gift of the donor, who, in addition to the .

large sums given for, running expenses and equipmerit, has-con-
tributed annually over 13,000 francs for the salaries of the scientific
stafl and 17,000 franes for the pay roll of the labor largely employed .
in the station features of the work, sjnce the museum is only recently
completed. = - -7 : : .
The station is open without charge to all competent investigators
in biological sciences and oceanography. Application should be
made in advance to the director, stating full details as to the line
of investigation (o be pursued, the time of arrival #nd departure,’
and a full list of apparatus and chemicals needed. The institution
does not, provide micrdscopes but furnishes free a microtome and all

Jother necessaries for ﬂaborator_\' work. Investigators have the use

of an ample supply /"Juf aquaria, may accompany the Eider on its
collecting trips, have access to the library and collections, and, by.
special -arrgngement, have the use of museum material for research.
There are no restrictions as to choice of subject for investigation or
plice and manner/of publication. A half dozen Turnished chambers
are provided i:] the building for the use of visiting investigators. It
is expected that 4 circular of information will be prepared for appli-
cants, with full/ details regarding the conditions under which the
laboratories may be used. The excellent facilities so freely offered
at Monaco have béen promptly utilized hy a. constantly increasing
number of scientists. In 1908 more than twelve visiting investigators
carried on researchesin the laboratories of the muse 1, coming,

qxahﬁy from Germany, Switzerland, Russia, and Ttaly, and giving

thus a distinctly internation'al  and cosmopolitan aspect to the °

clientele of tHe museum.’

The museym, indepenLiently of the explorations of the Princesse

Alice, has for several years conducted a programme of hydrographic -

and planktqlogic explorations ‘at regular intervals in the neighbor-'
hood of Mohaco and is preparing a topographic and faunistic map

" of the adjarent sea bottom. The results of this and other explora-

tory and faunistic work appear in the ‘‘Bulletin de I'Institut Océano-

- graphique (1905+, No. 153 in1909). - -

‘
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usée Océanographigue  stand commanding. ‘position
h upon the-oliff of the great promonto af-Monaco, It tes near
e.6astern end of the beautiful garden of Saint-Martiz, not far fom .
::4he end of the Monaco tramway. Thé picturesqueness of the loos-
3 tion Jof the museum is enhanced*by the fact that it is perched on the .
" steep face of the cliff with its long facade seaward, rising to 8 height
- 9f 76 m. from foundations which reach almost to sea level (P1.IX, 4). -
| Between the archways of the foundations the face of the natural rock
./ _remains undisturbed. 'The main axis runs east northeast by west
-1 southweet with the main fagade to the north northwest fronting on

. Avenue Saint-Martin, »
', Thebuilding is an imposing structure architecturally, in the modern '
Fﬁ”éneh style, the work of M. Delefortrie, It is in the form of«a rec-
tangle 100 m. in length, with a central block (20 by 20 m.) and pro- il
Jecting wings (15 by 40 m.). The central block projects and forms i
‘the ‘main entrance and veéstibule. As seen from the front (P IX, B) i
‘it sppears tobe of but two stories, but the aloping cliff below provided .
‘“for a basement and subbasemént below the level of the street, so that

~ the building’ has four floors with 8,300 sq. m. of floor area. The
< main fagade is richly ornamented with architectural carvings, some
‘of which, ds for example, the globes upon the corner towers, the
 albatross and fishhawk above the portal, the walrus head in the main  *

gable, and the mincr details of shells snd ship fttings suggest the |
purpose of the-building. Upon either side of the main portal are
allegorigal bhs reliefs by Dussart; upon the right, ‘*Truth unveiling
o Science the Forces of thé World;"” at, the left, "‘Progress coming
“to the relief of Humanity.” Carved upon the frieze of the building
. «are the names of vessels of all natiops which have been engaged in |
,/maring ;exploration, as follows: Gazelle, Investigator, Novara, Vitinz,
Belgica, Talieman, Valdivia, Washington, ‘Vega, Fram; Prinoesse
Alice, Hirondelle; Pola, Blake; Challenger, Siboga, Buccaneer, Amelia,
IM%} ‘Albatross. Entering the imposiig portal cne finds himselfin -
jo Tofty vestibule ihence lead the stairs-to the floor above. The,
Libuld opens directly into the central reseption hall, with high
eiling (7 m) drom which open, on the right, a large lecture hall (15
y 40 m.), and, on the left, an exhibition room of similar dimensions.
'he Aoor abave is likewide wholly given over to exhibision halls, its K
h oeiling (11 m,) affording' room Tor & gallery likewise containing -
tion oases 1 are.80 hatighe #
)

exhibition'cases. _On,both floors the doors are so arranged ¢
3 p A g0 5 i’oo 1@01’&. 10
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 parts of the work. In the recess of the cliff below this floor is & large

. (4 by 4 m.), but its illumination ig increased by white avalls, and a

‘section at & slightly higher level is a fully equipped meteo
~ station: The intention is to make use of the roof (75

of oceanographic problems. These rooms can be lighted only from:
" the seaward face and consequently have considerable depth (8.5 m.). .

~example, the skeletons or models of cetaceans, seals, ete. It is

o ; e S B s e
INBITIUTE OF OCEANOGRAPHY. -
: ; o

The roof. is d&uble, with imervezfxing air chamber of.about .} m. s s

height to reduce the summer’s heat. On the flat top of the building

(1,500 sq. m.) is & small roof garden, and on the projecting central | -

sea level) for the study of currents by means of buoys yhose move-
ments can be followed by telescope. ' i

In the first basement, which extends under the whole uilding, are
storerooms, library, publications room, collection roomd, chemical
laboratory, offices of director and secretary, and five privets labora~ oy
tories for investigators working upon the collections op-for students =

The second basement contains in the western wing a large atelier for -
the preparation of exhibits, especially.for those of large size; as for

equipped with a gas motor and other machinery for the mechanical

open room in which are placed the macerating vats for the osteological
preparations. One basin is large enough to receive the entire skeleton
of a large cetacean. '

* The eastern wing of the subbasement contains the large aquarium
room intended ultimately solely for culture, observation, and experi-
mental work along scientific lines. With the’ present small. staff
occupied with the details of equipment and administration of so
lerge an. enterprise, no extensive work in these lines has been under-
taken. 'The aquarium room is open to the public, without éharge at -
present. In the future it is_planned to erect a public aquarivm
above the ancient prison to the left of the museum, and devote the
present rooms entirely to scientific purposes, . ° , :

The aquarium room is lighted by three’low, wide-arched windows

row of numerous electric lights above the tenks may also be used if
necessary. From the dark-walled corridor there may be seen & bank

~ of 9 tanks prade of reinforced concrete (Pl. X), with walls 10 om. in

;. this method has

. thickness and partitions 6.7 om., aud with inner faces covered with

irregular material or artificial stones. The aquaria are 1.6, 2, 1.6, }

5.2, 2.6, 2.65, 1.58, 1.45, and 1.45 m: in length, respectivaly, and have

s height of 0.9 m. and a width st the topof 1.35 m. and at the bottom
of .4 m, thus giving a-slope’to the rear face. "The water is 0.75 ni.

 deep. " Arolling stair at the rear of the aquaria (PL, X, A) serves for
- attendance. - The openings are glazed' with ‘plate glass 23, min; il

thickneds, The first plates were spt in' Portland cement, but tater
been discontinyed en sccount of breakage, pnd now.

LISCEY
P 0 ¥ L




T — T T R Ry T T S T e T O e T e,
D e T R T

877 ' BIOLOGIOAL BYATIONS OF HUHOPE."

‘*-"»,,'t.»he glass (F) e placed on thé front of the squarium (see figs. 2 and 3)

;. between two strips of pire Para rubber (A), the inner 10 mm. and, ,

.~ the outer 4 mm. in thickness. The-inér rubber strip rests against

. & heavy oak bar (B) and the outer agdinst an iron plate (C). Pro-"

* jecting bolts (D) (1.8 by 30 cm. ) from the concrete wall (E) pass through
~*the oak bar (4 by 4 cm.) arfd iron plate (2 by 8 cm.) and bind the,

- whole firmly against the concrete front of the aquarium. /A strip of

- rubber (fig. 3) is also placed beneath &nd behind the lowet edge of the |

- glass, and, on the front, the channel is filled with aqarium cement

‘.- (G) (Napled formula), with occasional sections (8 crd. long) of Port-

 land cement, at intervals of 0.5 m.. to carry the pressure, set in place
: " after the aquarium cement is

- v filled in. upper edge is
A A\ / left*entftely free in short sec- -
, S v /'} tions or in long panes (over 2
. . vg m.), is secured by occasional

iron L-pins with rubber cush-
ions on their inner face. The
aquarium cement on the lower
edge is channeled to gather
any leakage or 'drip, and the,
overflow from the channel is
collected in a'centrally located
outlet (H) ind passed to a lead

N - pipe which runs below the
% front of the aquaria. - With
@

Z/NN NN

2

the rubber packing there is

little or. no leakage about the

front of the aquaria. The
~ tanks are 1.15 m. abgve the

floor and are guarded by & .
N o ¥ . -projecting cément, shelf 25 crf,

' wide. »
S I There are in addition two

| Bith 2—Oroshaection of Attings at end of glazed opening lﬂrg@ tanks, epch 3 m. long,
L et (ronss, Roasen. 2.7 m. wide, dnd 1.25.m. in
i7" ‘depth with walls 20 cm. thick and with glass 1.38 by 2.65 m.'and
w80 gm, thick, mounted as in the other aquaria. Adjacent to these
ténks’ there-is an open floor tank g by 6 m. snd 0.6 m: in.depth) of
seenfdroed copcrete lined with white glazed: tile-with cement walls.

0 e thidk pindside -windows' 0.3 by 0.7 'm. (PL.XI, B). Ttis
a-turtle fank- and contains threg sea turtles (Thalussachelys
rought from. theAzores, ohe of thém in 1896.. There is also _
sérics of six- simple ¢oment. tanks of rectangular form.upod the _ -
oF ot the wiadows usd s culture by (PLX, 3. Théee are Yo

e windows
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s glazed window 0.3 by 0.7 m. and lead_standard for overflow of
surface water. o \ 0 o8

Between these-floor tanks and the rear of the large tanks is a long
sink table (Pl. X, A4 and B) carried by a well-braced.iron framewark
of angle-icon.  This table serves for many small culture and experi-

thickness with rounded rim, It is 1 m. in Lieight and slopes toward

and carried away in a. lead pipe. 'The water supply is distributed

along its length by curved arms of copper pipe lined with lead rising * .-
4 3 sing .

to a height of 60 cm. at the side of the table.

The aquarium table and laboratories are, supplied wrth numerous -’
small-rectangular aquaris of several sizes, 125 by 40 by 60, 64 by 34 .
by 45, 70 by 34 by 32, 45 by 27 by 30, and 39 by 19 by 17 cm. in’

length, width, ‘'and height, respectively.. They are made Vith metal

of métal and glass bottom. Plate
glass of 13 and 8 mm. thickness is -
- used for thessides. Metal parts-
are protected externally’by alumi-
num vamish and internally by
‘aquarium cement of rubber and
tallow, made by saturating melted
. tallow ‘with' pure Para rubber.
*These aquaria are provided with
bottom plug for wash-out and
* with standpipe for outflow of sur- -
face water, * A C © N\
The pumping plant is locdted in a small b ilding concealed in the

glass on aquarium fronts, -
M . . 5 a

rogk at the base of the cliffl. Thereis a triplicate-system, two pumps:

with complete piping td the high-level reservpir, and a third. which.is

-available. In the lower pump house there is & 6-horsepower electric

- pattern made of phosphor bronze, and a 2-horsepower motor con-

o2 fbelow ses, level affording clear water at the immediate shor

. and-the. pipes.project only séveral.metérs from the wall, ending i

 shote-above' water level. -Mains of 9 and 6 cm. . (external diameter)

1.1 by 2.1'm. and 0.6 m..in‘dapth,,vﬁth' walls 8 cm. thick. Each has

mental aquaria. The tabletop is of reenforced concrete 10 cm. in .

the middle, where the overflow from the aquaria upon it iscollected -

" (iron®x brass) frames, on marble or slate bases, or'with entire frame .

" connected with the. reservoir which receives the outflow from the .
. aquaria - for - emergency use in case the water from the sea ig not ~

motor connected with a 3scylinder horizontal plunger-pump of special
~ nected with & 3-cylinder vertical brass-lined pluger-pump of Worth- .-

', ington type.” The water is drawn from a depth of 2 . in lead pipes’
" dimilak 6. the mains above. . The cliff desconds abruptly-to.a depth .

" = perforated ‘section. The-check- valves areé‘located in a well at the -

! . R2° - . R L LA
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; Soft lead pipe run from the two pumps°43the reservoir of masonry £
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located in the northern wall of the building at an elevation of 64 m.
above ses lovel and 13 m. above the level of thé aquarium room.
_This¥eservoir has a capacity of 18-eu. m., and is filled once daily by
'« twe hours pumping with the larger pump. The lead mains are car- .
~ ried up the cliff in runs of angle or chgnnel iron which afford the
necessery rigidify to carry thejf weight. .
The third pump looatéd below the subBasement on the side of the
cliff is a horizontal plunger-pump of phosphor bronze of Japy-Belfort
» type. It is run by & 33-horsepower electric motor and has mains of
+ -5 cm. lead pipe connected with a circular reservoir of reenforced con?
crete 5 m. in diameter and 2.5 m. high, with walls 8 em. thick and a
capacity of 50 cu. m. Water from the aquaria is received here and
mey be returned to the high-leyel reservoir if desired.
All the piping in the circulating system, originally of brass, has been
changed to soft lead or brass lined with lead.- The cocks and valves
. 'were of brass, but have been replaced by.hard rubber. Majns are of
6 and 9 em. diameter, laterals of 3.5 and 2!2 and terminals of 1.5 cm.
Overflow pipes are of 3.5, 4.5, and 9 cm. and are provided with end
and side plugs for cleaning out. The aquaria are supplied with over-
head pipes discharging through glass or, lead tubes carried tb the
bottom of the tank and are aerated by air admitted through the rub-
ber connection joining the glass tube to the terminal cock. _The eut-
flow is carried®ff from the surface of the aq{mria in three lead pipes
set in the wall. , . - Lo -
8 The field equipment of the museum includes a small steamer of 25
- tons (ggoss), the Eider (Pl. XII, A). Sheis 16.5 m. in length, 3.6 m. e
- wide®¥m. deep, with draft aft of 1.5m. She has a compound condens-
| "ing engine of 50 horsepower, and can make 9 knots per hour. Her
bunkers hold but 1,500 kilos of coal. She carries & crew of & captain,
. enginéer, and two sailors and has four berths in the forecastle and
four aft in the cabin. She is equipped with a 6-horsepower winch in
the engine room amidships carrying 5,000 m. of 2 mm. galvanized
" steel sounding wire for hydrographical and plankton work and 3,000
' fathoms of 8 mm. steel cable (not galvanized) for ‘dredging. The
breaking ‘strain of the twe are respectively 1,800 ‘and 5,400 kilos.
The boat carries a full equipntent of tow nets, plankton nets, Nansen
. ‘closing net, Richter reversing thermometers and Richard water
" bottle, as well as the usual dredges and trawls for,bottom work. ‘"
. The museum is only now entering upon its proper scientific functions
. sndaany account of its equipment is negessarily of ‘a preliminary
_natups. There are 'at least. five investigators’ rdoms available at
present and ables for at least twelve persons, with possibilities of
sonie increase'in the number in the neay future. The rooms are sup-
lied with' fresh and salt water, gas, electric light, and steam heat.
_There are large investigators' desks, tables with glszed lave tops,
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aquarium stands (Pl XI A) with marble tops, on castors, with hose
connections for the “waste. These can be moved about into any
dekired light for experimental purposes. .

The laboratories are provided with the common chemicals for

bnologlcal hydrographical, and physiological work and a general

stock of biological and physiological glassware. There are also

thermostats and paraffin baths and a Radaic microtome available

“ for the use of investigators. Ample provision is made for all special
™ needs of investigators when due notice is given in advance,

The chemical laboratory is equipped with Knudsen apparatus for
sahmty determinations as supplemented by Doctor Oxner for rapid
analysis when large numbers of samples are to be examined. . With
the‘help of an assistant and these modifications of the apparatus, it
is possible to determine thirty samples per hour. This laboratory is
provided with water and electric motors; with ventilation hood, and
large lava-topped work tables and a consnderable quanmv of general’
chemical apparatus.

The biological collections of the museum proper are dlsplnved in
rectangular containers of glass with polished fronts, and the objacts
are arranged Jpon sheets of white or colored opal glass. The collec-
tions illustrate pnmsnlv the fauna and flora of the Mediterranean

" and the territories in the Atlantic, especially about the Azores, the
Gulf of Gascony and the Arctic Ocean explored by the ships of the -
Prince. The collection is not, however, limited to these fields, but
in its scope includes all the fauna and flora of the sea, with specml
reference to that of the pelagic and abyssal areas. = Thé exhibits are
in part arranged sy stemaucally according ‘to the rela.uonshlpsof the
animals and in part in biological assemblages, typical of different
regions or typea of environment. Tully labeled anatomical prepara-
tions of ‘many principal organisms or of special featuresef morpho-
loglcal or biological significance are also displayed. The collection
is specially rich in etaceans, cephalopods and the life in the sea at” -
- great depths. .

A most mterekat.mg and valuable feature of ths exhibit is the unique
collection of m*)dels, reliefs, charts, and photographs illustrative of
the physics, ch{amxstry, a.nd geogrnphy of the sea, and of the ships
and instruments employed in its lnvestlgntxon The collection of
ooeanog@ph.w dpparatus is unique in its completeness, including as
it does examplgs or models of practically all known types from the
beginning of thé period of exploration to the present day. .

j In addition t the exhibition collection there is also a reserve cal-
lection of duplipate material and the beginning of a reference collec-
* tion-of carefully selected and fally pamed specimens for the use of

: students and sgpcmlmts. .
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The library of the museum contains several thousand volumes
dealing with marine bislogy and ‘oceanography in the widest sense
~and is in Nceipt of.a number of current periodicals. It is rich in
the literature of pc{entiﬁé'expeditjons, of hydrography and of ocean-
ography, and contains many reprints and separata arranged according
to subject. ° . -8 o
The museum at Monaco s superbly located in so far as purity of -
.the water is concbrned. The shores slope abruptly into deep water,
and the promontory of Monaco juts out ifito, the sea for séveral
kilompeters, so that the foot of the cliff upon which the building stands
is washed with sea water relatively free from sewage contamination.
The salinity is subject to very slight fluctusfions (chlorime, 20.29 to
21.12). Surface temperatures range from 13° in February and Maach
to 25°C. in August. Tides are slight, as elsewhere in the Mediter-
ranean, with a maximum of 80 cm., affording littly opportunizy for
‘tide pool or shore collecting. Thiis, combBined with the steep and
rocky shores, reduces somewhat the opportunity for collecting the.
.~ littoral fauna. ' Lo
\ The sea bottom is varied, affording within a short distance pf
Monaco a wide range of environment. It slopes to a depth of 300 to
500 m. within a distance of 5 kilometers from shore. A few shallow
dredging grounds are available in the neighborhood: L :
Researches dealing with the local environmental conditions, with
- the plankton,and hydrographical data, and with the distribution of -
the local fauna are in course of publication or breparation by the
staff of the museum. An account of the hydrographical €onditions
and plankton has been published by Nathanson (1909).
The museum at Monaco offers exceptional facilities for experimental
work with living animals in aquaria, for research in hvdrographical-~|
 lines and on plankton problems, while its collections nre exce
. ally complete in material repregenting the pelagic and aby
; With expansion of its scientific staff commensurate w
| equipment it may egsily take-a leading place ai
' oceanographic research. T

: 'The Prince of Monaco conducts each yéar a- campaign of ocean- -
« - ographic research i his steam yacht, the Princesse -Alice 11. ‘These .
. campaigns are independent- of the museum in support and manage-
. ment, though Doctor Richard, the director of the museum, is also
.- “chef -du laboratoire” of the vegsel, and the materia)/ obtained in
i these campaigns enriches the Yollections of the museum. D
T VThe Princesse Alice I1I,'%he successor of the Hirondellg, a salling
. yacht, and of the Princesss Alice I, was built in 1898 especially for
.., thepurp of marine exploration, with the added comforts and
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luxuries of a modern pleasure yacht. She is a.steel steamer, 73.5 m. :
-long, 10.4 beam, and a draft of 4.5 m., of 1,420 tons gross, with two
masts, brigantine rigged, and with a bunker capacity of 245 tons of
coal. There “are double boilers and ‘a triple-expansion condensing
engine, of 1,000 horsepower, giving a speed of 13 knots sper. hour.
Her officers and crew number sixty and she has cabineprovision for . .
four acientists. A& steam winch with two drums ia placed forward:
-of the deck house for maneuvering the dredging cable and other
tackle. Immediately behind it ‘are two large reels, 2 m. in diameter, -
driven by electric motor.  The starboard reel contains 12,000 m. of
dredging cable 14 mmiTin diameter, composed of 72 galvanized steel .
- wires armnged in 6 strands of 12 wires each. - The cable has a
_breaking strain.of 7,000kgs. The reel’on the port side carries the
cable used“in connecting the deep-sea traps or “nasses’® to the floats
which wark. theie pogision. This cable 56 mm. in diameter and is
- composed of 42 galvanized steel wires arranged in 6 strands of 7
wires each. It is made up in lengths of 500 m. with splice (epissure)
connections so that the length of cable may. be adjusted to the depth
to which the trap is sunk. The floats ard .galvanized iron buoys,
supplemented- by rubler air ball pons_ when necessary and carpying
a flag or light to make # possiblg tojocate them at sea. ’
. The traps are polyhedral frames of weod coveredl witlr mesh and
contain giarded funnels for thé entrance of fishes and several included
traps of finer mesh for smaller crustaceans, ete. .These instruments
have been remfarkably successful in capturing deep-sea and bottom
animgJs-in large numbers, especially those freely moving fishes and
}msluceans which ordinarily escape the dredge and trawl. It has
been used succes:fully in depths éxceeding 5,000 m. and captures
great quantities of fishes, &tc., taking, for example 1,198 specimens of
a deep-sea fish, Simenchelys parasiticus, at a single time, 8 fish not
taken in trawling on"the same ground.’ L
The ship carries & very eoniplete equipment of ottor and- beam
. trawls, drift riets, pelagic trawls, and ‘plankton nets, closing nets of
the Monaco ‘(curtain) type and the Giésbrecht pattern as modified
by Richard. . The equipment for the cipture of marine mammals is
remarkably extensive, including harpoons, lances, and whale guns of
. -all deseriptions, The hydrographic equipment consists of a Le Blanc
* sounding machine carrying 12,000 meters of 2.3. mm. galvanized-steel
" sounding cable, formed -of 9 wireg in 3 strands of 3 wires each. ‘The .
machine is arranged so that the weight of the free wire is carried .
- entirely by the steam winch, which is separate from the reeling drum, - -
- the speed of which is adjustable to that of the hoisting drum. Sound-
. ing cups of the Buchansn and Leger patterns; thermometers of .
. Chabaud et Hemot and of Richter, and tatefpuckets of Buchaifan
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and Richard, and bacteriological water sampler of Portier are used -
. on the Princesse Alice, ‘ :

A receiving laboratory is located forward, behind the cable reels .
on the mein deck. Tt is provided with a large table for sorting or
(dissecting and serves as ap instrument and tackle room, and com- ,
municates with the main laboratory below. The main laboratory

- is-lighted by five large portholes and a skylight, and is provided with
. electrig- lights. Tt is furnished with fixed and swinging tables, a
. large sink with fresh and salt water, lockers for glassware, reagents,
- books, and instruments, and metal tanks for alcohol. The floor is
coveréd with sheet lead, turned up at the edges to prevent escape of
liquids. * A large hold for stérage is located beneath the laboratory.

The results of the explorations of the Princesse Alice and her pred-

ecessors appear in a finely illustrated quarto series of monographs of
- . .which No. 34 appeared in 1909. . ' ‘ »

Literature: Nathanson (109), Oxner (1908), Richard (1900, 19004,
1908). . ¢

LABORATORY OF MARINE.BIOLOGY OF BEAULIEU..

'

- (Ecd Je des Hautes-ﬁt‘udes, Beaulieu, Alp. Marit.)

'Direc&or, ‘Prof. A. Guigasse, Laboratoire d’Histologie, F;cole de Médecine,_ Paris,

Keeper, Felix farzigli, Beaulieu. . -

. This litgle Jaboratory of marine biology, at Beaulieu, was founded
in 1904 by/the director and has been equipped ahd maintained at his
personal ex - It is utilized by the director and his .associates
for “their re hes and is opened to competent investigators by
special arrangdnent. o ' . > ¢

It is beautifully located at the water’s edge, on the tiny fisherman'’s -
harbor, in the ‘“Anse dos Fourmis” at the base of the peninsula which
separates the roadstead of Villefranche from the Golfe de St. Hospice
in the suburbs of the new watering place Beaulieu. .

The building is a small masonry structure of one story, located on
the fishermen’s quay, a few meters from the water’s edge and 0.5 m.
above sed level, facing the south.and west. Tt contains two labora-
tories, & main room (6 by 9 m.) » well lighted angd provided with four
work tables with tops of opaline glass (0.6 by 1.25 m.), a central table
(1.1 by 2.6 m.), and a bank of five aquaria, each (0.6 m. high, 0.6 in.
wide, and 0.9 m. long, with plate-glass fronts 1 cm. thick) set in iron
.- frames. There is also 8 floor tank of tile and cement (1.4 by 2 m.-and
5 40,68 m. high, with walls 8 cm. thick), with cement table for wall
aquarip above. A second laboratory Toom, also well lighted (3.7 by
4 m), is 'pl"ovid,ed with work. tables and tile-topped work bench (6
by 3 m.). Thete are also a dark room (1.5 by 2.5 m.) equipped for
- photographic work and a pump and tank room (1.7 by 2.5 m.).
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A. THE “EIDER," OF THE MONACO LABORATORY.

From photagraph from Doclor Richnrd,

B. GENERAL VIEW OF RUSSIAN ZOOLOGICAL STATION AT VILLEFRANCHE,

o Phofograph by Doctor Bifvidoff. ]
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' RUSSIAN ZOOLOGICAL BTATION AT VILLEFRANCHE. 49.

The laboratories are handsomely furnished and are provided with
ges heaters and fresh and salt water. The equipment. includes an

assortment of chemicals, reagents, and -glassware for biological and
bacteriological work, an autoclave, thermostat, water motor, etc.

The pulnping plant consists of a three-fourths-horsepower Otto gas
motor and an Otto rotary iron pump, with an open circulating system
of lead pipes. Themains are 5 cm. and laterals of 3 and 1 cm. external
diameter. The aquaria are supplied with overhead plpes and the
terminals are of rubber and glass tubing. The outlet is & vertical
standplpe with surface overflow. All cocks and valves are of brass.
The sea pipe is of lead, opening directly at the water’s edge.

The station is provided with a small motor boat (1-by 7 m.), La
Galathée, with 8-horsepower naphtha motor, for collecting at sea and
utilizes the fishing outfit of its fisherman attendant, M. Garziglia,
for fieldwork. .

A number of local fishing boats make their headquarters at the
quay. The immediate neighborhood affords rocky shores, with bot-
tomn of sand, gravel, and rock abounding in extensive fields of: algee.
The fauna and flora are esserntmlly similar to those at Villefranche and
Monaco-.

Director, Prof. A. Korotneff, Laborat\jre Russe de Zoologie, Villefranche-sur-Mer,
in January-l'ebmary at Zoological LaBoratory, Univermsity of Kxef Russia, The
rest of the year, Villefranche.

Vice-director, Dr. M. Davidoff, resident at Villefranche. . .

Asgistant, Th. Spitschakoff. b

In addition, nne preparator, two collectors, and one servant. .

Telegraph address: Laboratoire Russe, Villefranche-sur-Mer.

RUSSIAN ZOOLOOICAL STAYN AT VILLEFRANCHE-SUR-MER.

The deep, sheltered roadstead of Villefranche-sur-Mer has long been
noted as a favorite locality for the marine biologist. It is protected -
by high cliffs from stormns, save only those directly from the south,
and the water is blue, clear, and free from contamination It was _
here, at the village of Villefrarnche, that Professor Fol, in 1880, opened, -
at his own expense, a marine laboratory in the then unoccupied laza-
ret, a large stone building on the “Darse” or inner harbor, ad]acent
to the old citadel. After Professor Fol’s lamented loss at sea, in
1881, the laboratory was taken over by the French Government in
1882 and Prof. J. Barrois, of the University of Lille, was named’as
director. The epldemxc of éholera, however, in that year brought
the labomtory again to its original uses, and, xt was then proposed to.
erect a new building for the station. :

.This pfoject was, however, dropped when the Russian Government, -
at the suggestion of Professor Korotneff, of the University of Kief, -

- agreed to establish a biological station in a large building, formerly
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50 BIOLOGICAL STATIONS OF EUROPE. : -
used by the Russian naval vessels when'in winter quarters at Ville- .
franche, as coal depot and repair shop. This permission was supple-
mented by a grant of funds for the upkeep of the building and support
of the station. Professer Korotneff became director of the new sta-
tion and has since continued in that relation. In 1894 he whs joined
by Dr. M. Davidoff as vice-director in continuous residence ‘at the
station. Under their joint leadership-the station at Villefranche has
won an enviable position among the stations upon the Mediterranean
not only for the richness of its pelagic fauna, but &lso for the courteous

- hospitality extended to visiting biologists of all nations.

The director and vice-director are members of the faculty of the
University of Kief, in Russia, and the station reccives annual grants
from the Russian ministries of education and marine affairs. Its f aeil-
ities are also granted without charge to Russian students, who occupy
its research tables in considerable numbors every voar, -

"There is o council or board of control of. the station. _Its entire
administration is immediately in the hands of the director, who nlse
selects the stafl. A report of the’scientific work in progress, with
faunistic and temperature records, and some account of the improve-
ments made at the station is published by the director at intervals
of several years in the “ Bulletin” of the Univensity of Kief.

The station receives from the Russinn ministry of edueation a yearly
grant of 10,000 rubles and from the ministry of war for the upkeep
of the property an additional sum of 2,000 rubles. Thero is also an
income of about 600 rubles from the sale of collections. The annual
expenditure for salaries of the scientific staff is 5,200 rubles, the diree-
tor and vice-director being paid in part by the University of Kief; for
labor and service, including temporary labor, 1,700 rubles; and for
upkeep of building, boats, library, and running expenses, 5,700 ru-
bles. An admission fes of 1 franc is charged for entrance into the .
recently reconstructed aquarium, and a slight increaso in funds is
expected from this source in Tuture.

Tho station has thus no administrative relation to any university or
educational institution and has no connection with the fisheries, It

“has all the autonomy of a private institution, but is wholly devoted
to research or‘advanced instruction-* !
The institution carries on no programme. of investigation and issucs
no publications. Its stafl is occupied with independent, research, and
its doors are open to all qualified investigators ind advanced students
for such work as they choose to undertake. ] )
Applications for admission- should be sent to Doctor, Davidoeff in
advance, stating the period for which application is made and the
material desired for investigation. A copy of the ‘‘ Reglem®nt” and
an outline map of the roadstead and vicinity are supplied on appli-
‘cation. The laboratory. is open throughout the whole year and at a
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RUSSIAN ZOOLOGICAL STATION AT VILLEFRANCHE, 51

maximum provides for 30 workers at once. It is visited annually by

30 to 35 investigators, mainly Russians and Germans, withi a few
from Switzerland, Austria, and France. It is most crowded in
March "and April. " The best season is fall to spring. The summer .
months are apt to be warm.  Villefranche is well supplied with hotels,
and pensjons and special rates may bo obtained by workers at the
station. There are 13 simply furnished chambers in the upper story

of the building available gratis on application to the vice-director. -

For several years past a practical ¢ourse in marine zoology for '

advanced students has been offgred in March and April, with occa-
sional lectures in German or Russian. The programme includes the
following subjects: Radiolaria, fertilization, and cleavage of sea urchin
g, Ceelenterata, anatomy of ‘Echinodermata, ~Nemertina, Polycheta,
" Heteropoda, Pteropoda, and Tunicata. This predominance of pelagic
-subjects is characteristic of the rich resources of the station in this
field. * An honorarium of 50:rancs is charged to those attending the
course. Students are expected to bring their own microscopes. .

Investigators are provided with research privileges, including
research table, the supply of living. material, and the usual chemicals
and reagents, and the use of microtome for a fee of 50 francs per
month.  Glassware taken away and excessive use of alcohol and
expensive reagents are charged at cost of material.  The fee may be
- remitted by the director in exceptional cases. Persons working at
the laboratory may make collections for research purposes, but not
for university or museum collections. The station issues a price list
of animals furnished for exhibiton collections, which includes miuch
choice pelagic material. o o :

The grounds of the Villefranche station are located about midway
on the western side of the roadstead of that name, immediately
* beyond the barracks of the French army, just below the Nice-Monaco -
tramway, and about 1 kilpmeter from the railway station. The
“grounds (about 1,000 sq. m.) adjoin the Boulevard des Casernes, and
contain, besides the main building, the porter's lodge and dwelling,
the old forge and coal depot of the Russian navy, a court, and two
small gardens. :

The building itself is o plain and somber structure (Pl. XII, B)
of two stories n.n(} basement, with its long axis running north and
south. It faces the roadstead and stands only 3 to 4 m. from the *
beach and 1 m. sbove high tide.  Itsvas originally used as a prison
during the Piedmont régime and later as a naval warehouse. In
spite, however, of its nonpromising exterior and lugubrious history,
it lends itseli admirably to the uses of a biological station. It is a
massive masonry structure of rectangular form (9.2 by 35 m.), with
- corner watch towers now partly removed. (See Pl. XIIL) It - -
originally had a long central corridor (3.2 by 35 m.), with massive _
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archee in two stories separating long apartments (2.5 by 35 m.) upon
eithér side, while a third even more massive one formed the substruc-
In the present building the central corridor (P1. XIII), entered from
the garden through the vestibule, is two stories (15 m.) in height and
still oocupies the center of the larger part of the building, and affords
acoess to the working rooms and to the stairs to thesecond floor, while
it also serves as the exhibition hall for the public aquaris, its dim
light giving a grotto effect to the room. ‘ '
The long apartment upon the seaward side has been broken up
into a series of rooms (1, 2, 5-12, Pl. XIII), each including one or
two of the structural units (2.5 by 2.5 m.) formed by the arches.
Three of these (5, 6, 10) serve as office and laboratories for the
director and vice-dire¢tor and the others as investigators’ laboratories.
One room (2) is especially designed as a general laboratory for more -
elementary work. The corner room at the north (1) is an aquarium
room for the reception, care, and distribution of the pelagic collections,
which are brought daily to the laboratory in the morning during the
season. The investigatois’ rooms are simply furnished with work:
table (0.8 by 2 m. and 75 cm. high), sink with fresh &nd salt water,
aquarium table (45 by 20 cm.), bookshelves, and several work tables.
Gas is supplied to each room, and several of them have paraffin ovens.
At the northern end of the building is & roomy library (3:2 by 6 m.).
The side ‘of the buildimg facing the hill -is given over to the.large
attendance room (14, Pl. XIV, 4), two stories in height, of the exhi-
bition aquariym, which is also used for culture aquaria for investi-
gators. Adjacent to the vestibule are the glassware room (15, Pl.
XIfY; 2.5 by 2.5 m.) and the preparation and reagent room (<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>