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The constitution of the Fish Commission as a separate bureau of the
Government, which was accomplished by act of Congress approved
January 20, 1888, terminated those relations of codperation which had
b'een 80 happily maintained with the Smithsonian Institution and Na-
tlo{lal Museum under the wise and liberal administration of Prof. 8. F.
Baird—a cosperation which enlisted the aid of scientific workers in
the solution of important ecconomic problems, and also stimulated and
encouraged pesearch by presenting specific and important practical
Questions for investigation.

. A“.Ofll{er important and fruitful result of this codperation was the
icqm?lthn (during investigations relating to the fishing-groinds and
I']il(}(;l d;strlbut.ion a,pd abundance of the economic species of fishes) of
dep tﬁsore'i‘ of Speclmel.ls of the strange and curious life of the ocean’s
. These collections are of the utmost value for systematic study
and for the enrichment of museums.
ou,flézr?(?rupt termination of rela-jcions so long subsisting was not yith-
ments m:l; Gm})arrassments :1-}1d 1.nconvbniences, requiring new adju§t-
sioner to ar{:mgement.s, whlch' it has been the care of the Oomm{s-

The Oﬁiprxovulle as rapldly as clrcul'nsta,nces and means would permit.
in diffore lftts Ot,' the Oom1p1881on, which had been previously scattered
in one buildl‘)mrts of the CIt).', were as far as practicable brought together
OOmmunicat%ué’ thus permitting better supervision and more })1'oxnpt
ministmtioulmfl-' and resul‘mng in more convenient and econowmical ad-
oftices of the% “ﬂil}l‘S: The want of adequate accommodations for the
gress, provis: omuniission ll'fwmg-been brought to the attention of Con-

: Marcl’l o 188901;' was made in the sundry civil bill, which became a law
’ , for an appropriation of 7,000 for altering and fitting up
1x
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the interior of the Armory building then and now occupied as a hatching
station of the Commission. The appropriation was made immediately
available, to be expended under the direction of the Architect of the
Capitol. Having advised with the Commissioner as to the work to be
undertaken, Mr. Clark immediately began operations, and at the close
of the fiscal year all was complete and ready for occupation.

A portion of the building was by the act referred to reserved for the
use of the Smithsonian Institution, and the accommodations afforded
the Commission are not adequate to its necessities; it is therefore de-
sirable that the entire buildiiy should be assigned to the use of the
Fish Commission as soon as practicable.

OFFICE ADMINISTRATION.

The large number of stations of the Commission, its vessels, and the
great increase in the distribution of food-fishes over the country, have
involved an enormous mass of correspondence and other details of
administration. In these dutics the Commissioner has had the faithful
and efficient services of Mr. J. J*O’Connor, chief clerk, and Mr. Her-
bert A. Gill, disbursing agent, in charge of the office of accounts.

The appropriations for the fiscal year ending June 30, 1889, aggre-
gated 257,580, as follows:

Compensation of ComMmissioner......oeeveveanaceae.  $5,000
Propagation of food-fishes............................ 135,000
Rent 0f 0fiCeB oo ovn ottt i ie et et aans 2,500
Distribution of food-fishes ........................... 31,180
Maintenance of vessels.. ... ... .o il 53, 900
Inquiry respecting food-fishes............ ... .. o L. 20, 000
Statistical inquiry.....ooooiiiieiiiil e 10, 000

In accordance with law a detailed report of expenditures under these’
geveral items of appropriation was made to Congress on December 9,
1889.

CLASSIFICATION OF THE COMMISSION'S WORK.

The classification and assignment of the work of the Commission to
the several divisions which had been established or projected by my
., immediate predecessor in office, Dr. G. Brown Goode, has i)roved of
great advantage. While maintaining independent responsibility in the
heads of divisions it has made practicable a coordination and concur-
rence of activity in reference to the problems relating to the ﬁsherles
and has prevented any unueccessary duplication of work.

The following brief account of the eurrent work in the divisions Wlll
illustrate very clearly the extent, importance, and diversity of the oper-
ations of the Fish Commission and its value to the country at large.
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INQUIRY RESPECTING FOOD-FISHES AND THE FISHING-GROUNDS.

The investigation of the character and resources of the fishing-
grounds, and of the conditions controlling the distribution of fishes
and otler aquatic animals, together with the ascertainment of the life-
history of commercially important species, furnishes the only correct
basis for the regulation and improvement of our fisheries, for the in-
struction of the fisherman as to the best and most profitable methods
of pursuing his calling, and for the successful conduct of fish-cultural
operations,

In the early period of the Commission the inquiries pursued were
necessarily general in character. A survey of the immense field to be
exploited was first necessary to suggest or to give precise direction to
those more particular inquiries upon which we are now entering, and
Which are intimately and essentially related to various important prob-
lems affecting the fisheries.

The following brief review will illustrate the activity and energy dis-
Plaw)’ed in the division of the Commission having charge of the inquiry
In regard to the fishing-grounds, as well as the significance and prac-
tical importance of the subjects investigated. Fuller details will be
found in the very interesting and instruective 1'eporﬁ of the assistant in
charge of the division, Mr. Richard Rathbun, which is appended to and
forms a part of this report.

. The most important sca-coast inquiries conducted during the year
have been the investigations in the North Pacitic Ocean by the steamer
Albatross, Lieut. Commander 2. L. Tanner, U, S. Navy, commanding-
The Albatross reavhed San Francisco from the Atlantic coast in May,
1888,'and,vafter a month and a half spent in preparations for the cruise,
left July 4 for Alaskan watérs, where a running survey was made of
thie fishing-grounds situated south of the Alaska Peninsula between
I-.Tnala-ska and Middleton Island. The arca covered by these explora-
tlons comprised the entire width of the continental platform, extending
’ mto. depths of 100 to 200 fathoms, and inclading five principal cod-
fiShmg t.)anks, having a total area of over 15,000 square miles, The
;Illltervgmng ground, moreover, is in most places adapted to fishing and
Al‘;l?d.)acent shores are well provided with good and secure harbors.
extex(l);lgh cod fishing has been carried on in this region to a llmltfad

ent during the past twenty-five or thirty years, no systematic in-
Quiry had been made to determine the distribution and value of its re-
Sources prior to the visit of the Albatross. The result of these researches

can not fail, therefore, to Lave an important influence on the develop-
ment of this territory.

After returning from Alaska, in September, the Albatross began a
:;Elﬁir ,‘“"e“‘*‘s’,“tion along the coasts of Washington and Oregon,
D L was co.nt'“med during October, 1888, and again in June, 1889.

uring the winter and early part of the spring, the work was extended
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to the coast of sonthern-California, between Ioint Conception and the
Mexican boundary line, and to the Gulf of California. In the course of
these inquiries important results were accomplished and several new
fishing-grounds were brought to the attention of the fishermen. The
most important discoveries in this line had reference to Cortez and
Tanner banks, directly off San Diego. Heceta Bank, off the coast of
Oregon, and the halibut baunks off Cape Flattery were also examined
and tlie character and value of their resources partly determined. The
observations made in the Gulf of California, together with an investi-
gation of the Colorado River and its principal tributaries at about the
same time, tend to prove that this river system is not suited to the
introduction of the Atlantic shad, which has done so well farther north -
on the Pacific coast, and no traces were discovered of the few plantings
made in this region several years ago. The problem of oyster-culture
on the coast of California received attention from the naturalists of the
Albatross, and the vessel also rendered assistance in distributing the
live lobsters sent over from New England and placed in those waters.

On the Atlantic coast, instead of continuing the general explorations
which bad been carried on for several years, the steamer Fish Hawk
was assigned to special investigations, having reference chiefly to the
oyster-grounds of Long Island Sound and Rhode Island. No other
fishing industry, probably, has greater claims at present upon the
attention of the Fish Conunission with respect to its maintenance and
development than that afforded by the oyster. On the coast of New
England and New York, some measures of protection are demanded
against the drills and starfishes which destroy large quantities of oys-
ters every year; in Chesapeake Bay the production has steadily been
decreasing since 1880, and on the South Atlantic and Gulf coasts an
active interest has recently been shown in devising meauns for improv-
ing and developing the wild growths of oysters which occur wherever
favorable conditions now exist. Moreover, the natural supply of seed
oysters is totally inadequate to ineet the demands of planters and some
economical methods of artificial cultivation are desirable in order to
relieve this want,

In connection with all of these questions the several States have
ooked to the U. S. Fish Commission for assistance, especially in the
way of seientific investigation and cxperiments on which to base the
necessary measures for relief. While not having sufficient means to
press the inquiries in this direction as rapidly as scems desxrable,
'ernrrmnents have been made to give them every possible, attention
and to detail for this purpose the steamer Fish Hawk and such launches-
as may benecessary, when not required for fish-cultural and other more
urgent work. Theresearches conducted by the Fish Hawl on the south-
ern coast of New England during the season of 1888 are deseribedin the
special report of the assistant in charge of scientific inquiry. The
grounds visited were carcfully examined as to their conditions inevery
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particular, and observations were made upon ‘the physical character-
istics -of the waters and upon the natural history of the oyster, its
enemies and associates, It is proposed to continue the investigations
in the same field during the summer of 1889,

During the winter of 1888-89 extensive operations were conducted in
the Gulf of Mexico by the schooner Grampus and the steamer Fish
Hawk. The former vessel was detailed to examine the southern part
of the important red-snapper fishing-ground which occupies the sub-
Inerged continental platform off the west coast of Florida. The in-
shore or shallow-water part of this ground is now visited to a greater
or less extent by fishermen, and the work of the Grampus was re-
Stricted to depths between 15 and 50 fathoms, in which the conditions
aud resources of the bottom were comparatively anknown. Nobwith- -
Standing the fact that much stormy weather was encountered, impor-
tant results were obtained and the attention of the fishermen has been
called to the advantages offered by this region for the prosecution of
their industry. In addition to the fishing carried on, the dredge was
used af, frequent and regular intervals to determine the composition
of the bottom and the characteristic animals which live upon it. In
SOmunction with the Grampus Dr. James A. Henshall made an exam-
m&t‘lon of the adjacent coast of Florida from Biscayne Bay to Tampa,
during which lie obtained a very large collection of fishes and secured
much information regarding. the abundance,.distribution, and habits
of the more important species.

The principal work done by the Fisk Hawk in the Gulf of Mexico had
Teference to the breeding habits of the mullet, sheepshead, and sque-

ague in Charlotte Harbor and vicinity, on the west coast of Florida,
and the leasures necessary to be taken for the artificial propagation .
of . those species. Spawn of the two species last mentioned was ob-
f:;n?d and hatched successfully, but when the Fish Hawlk reached this

hea 1ty it proved to be too late for the spawning of the mullet, although
8 young were observed in great numbers and their habits were, to-

e extent, determined. -
1t essentially novel feature of the scientific work, introduced dur-
Watethe Past year, has been the systematic investigatiqn of interior
teristris’ With I_'esl)(’,c‘t:'bot;h to their physical and n.atural-hlstqr).r charac-
aceny Cts- This sub_l.ect was taken up with the ob:]ect of obtal}llng more
culty :« leand ex.tenswe mt‘orm'ation in that direction, as a basis fo‘x" fish-
conditz" Operatwu.s u}ld the distribution of useful fishes; for, until the
miliedl'otn's a'nd Drl_nclpal features of any stream or lake haye been d.eter—
what nie 18 Impossible to say whether they require atteuntion, and, if so, .
the quali?;surgs should be tak'en to multiply their resources or perfect
to ascert;a,g’ of the latter. Wlth respect to this subject, it is necessary
tom, bat 111 10t only what kinds of fishes inhabit each fresh-water 8ys-
sor \;1 ng tla;cso ?lte abuudance and distribution of the lower forms of .hfe
" their habitsmdd'b fOO(‘I' and those physical conditions which, regulating

» détermine what new species may bo adapted to the region.

ing
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In carrying on this series of investigations it has been necessary,
owing to the lack of sufficient funds, to rely chiefly on the services of
volunteer naturalists, and most assistance in this direction has been
furnished by Dr. David 8. Jordan, president of the Indiana University,
and his associate professors and students in ichthyology. Special men-
tion should be made in this connection of Prof, Charles H. Gilbert, Prof.
B. W. Evermann, and Mr. C. H. Bollman. Dr. James A. Henshall, of
Cincinnati, Ohio, also volunteered his services during the summer of
1888. After a conterence with Dr, Jordan as to the observations which
it was desirable should be made, the’work was mostly placed nnder his
immediate direction, and the part intrusted to him has been cotducted
in a very zealous aud appreciative manner. The investi gations made
up to'the close of the year had reference to seventeen States, as follows:
New York, Virginia, West Virginia, North Carolina, South Carolina,
Tennessee, Kentucky, Georgia, Alabama, Mississippi, Louisiana, Ohibo,
Indiana, Michigan, Iowa, Missouri, and Arkansas. '

" During the winter of 1888-89 Congress passed an act to provide for
the protection of the salmon fisheries of Alaska, which, owing to the
rapid increase in the number of salmon cannerios established in certain
parts of that Territory and the wholesale methods of capture resorted
to, seemed in great danger of being seriously depleted within a comn-
paratively few years unless subjected to appropriate regulations. By
this enactment it was declared unlawtul to ercet dams, barricades, or.
other obstructions in any of the rivers of Alaska, which might prevent
or impede the ascent of salmon and other anadromous fishes to their
spawning-grounds, and, furthermore, the Commissioner of TFisheries
was directed ‘ to institute an investigation into the habits, abundance,
and distribution of the salmon of Alaska, as well as the present condi-
tions and methods of the fisheries, with a view of recommending to
Congress such additional legislation as may be necessary to prevent
the impairment or exhaustion of these valuable isheries, and placing
them under regular and permanent conditions of production.”

« In accordance with this provision, arrangements were mude for
undertaking the investigation directed during the sumnier of 1889, and
a party suitably equipped for that purpose was organized in June.
It set sail for Alaska early in July, inmediately after the ¢lose of the
fiscal year. The party was in charge of Dr. Tarleton H. Bean, ichthy-
ologist of the Commission, and personally acquainted with Alaskan
© waters, and consisted besides himself of Mr. Livingston Stone, super-
intendent of the Fish Commission salmon station in Calitornia; Mr,
Franklin Booth, engineer, of the University of California; and Mr.
Robert E. Lewis, general assistant. They have been directed to first
visit Kadiak and Afognak islands, the principal centers of the can-
ning interests in Alaska, and subsequently, if the time permits, Cook
Inlet and Bristol Bay. Their instructions comprehend a very thorough
investigation, and it is confidently expected that sufficient informa-
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tion will be obtained to permit of a full understanding of the sitnation
by the next Congress.

The daily observations of temperature along the sea-coasts and on
the interior lakes and rivers, begun several years ago, have beeu cou-
tinued during the past year at a number of the more exposed light-
houses and at many stations of the Signal Service. The 'value of Sl.lCh
observations will readily be appreciated by the student of geographical
distribution, and a comparison of the results now in progress of com-
pilation will undoubtedly throw much light on the movements of our
migratory fishes. ' ‘

The. temperature data heretofore obtained serve only to show the

. temperature flictuations in- the waters immediately adjacent to the
coast. The deductions from these have Deen sufficient to show that
the movements of the fishes in the inshore waters, their appearance
and departure, and their failure to appear in certain seasons in c(?rfcalll
localities are to be attributed to differences of temperature conditions
prevailing at different times. Observation and experience have sug-
gested that the seasonal migrations and distribution in our qoastnl

“"waters of many important economic fishes is to be explained and indeed
to be predicted when we can obtain precise knowledge of t,h.e laws
governing the seasonal changes of temperature in. the arvea of water
lying between our coast and the western border of the Gulf Stl-eam.
The migration of the areas of equal water temperature will be dlﬁ:el‘ellt :
in-the different seasons and determine corresponding differences in the
areas over which fishing may be profitably pursued. )

- It will, however, doubtless be found that the seasonal migrations of
the aveas of equal temperature in the sea will be in close and egsentliﬂ
relations with the meteorological conditions on the land, which are
under constant observation and discussion, and in time a knowledge of
one will enable us to interpret the other, and thus indicate the probable
distribution for the season of such species as the mackerel, the menl%a-
den; the sea herring, and others whiclrare pursued for their commercial
value, Such information would relieve many perplexities and em})&l‘-
rassments which now discourage our fishermen,and give better direc-
tion to their enterprise and consequently better assurance of success in
their endeavors. The investigations proposed and the discussion of_ the

-data obtained would doubtless lead to many important generalizamqns
on the physical geography of the sea and the relations of marine species
to their physical environments,

Being impressed with the importance of a systematic study of the
temperature conditions and the changes of conditions in our offshore
waters, I have instituted g systematic investigation to this end and
have assigned the Fish Commission schooner Grampus to this work.
Prof. William Libboy, of Prinecton College, has been selected to take
charge of the investigation, and the vessel is now being fitted with the.
necessary

" apparatus and appliances for the work, and will enter upon -
1t'at the begiuning of the next fiscal year.
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The scientific laboratory attached to the marine station at Wood’s
Holl, Mass., was opened as usual during the sumnmer of 1888, the Com-
missioner being present during most of the time. Theassistants engaged
in Fish Commission work were employed only for the geason, and in
addition the facilities of the laboratory were granted to several biologists
interested in the study of marine life. The persous in attendance were
representatives of a number of the prominent scientific institutions of the
country, and by their presence and coéperation they added very greatly.
to the value of the practical results obtained. The institutions thus
represented were as follows: University of Pennsylvania, 1larvard Uni-
versity, Johns Hopkins University, Princeton College, Williams College,
University of Indiana, Swarthmore College, Wooster University, and
the Lake Laboratory at Milwaukee, Wisconsin. Prof. John A. Ryder,
of the University of Pennsylvania, a former assistant on the Fish Com-
mission, was in direct charge of the scientific work.

The opportunities for research afforded by the Wood’s Holl labora-
tory have been fully described in previous reports. Not only is the
equipment well adapted to the study of warine problems of nearly
every essential character, but the geographical position of the station
with respect to a large assemblage of useful fishes gives it unusual ad-
vantages from the standpoint of the practical objects of the Commission.

The transfer of the steamer Albatross to the Pacific coast and the
detail of the steamer Fish Hawk to the investigation of oyster-grounds
have for the time removed the principal means of obtaining material
from the offshore regions, and it has been necessary to restrict the
researches chiefly to such inquiries as are offered by the immediate
vicinity of the shores, but in this way the requirements of fish-culture
have been more directly benefited, as the most important fisheries of
the region are located within the bays and sounds or directly adjacent
thereto. '

The studies of Prof. Ryder have related chiefly to the life history of
- the sea bass and the Atlantic sturgeon, two important species, the
artificial propagation of which may soon become expedient. © The
material bearing upon the sturgeon was obtained in Delaware Bay the
previous spring, but the sea bass is one of the most highly prized fishes
of the Vineyard Sound region, where it breeds during May and June.
Mr. S. F. Denton, an experienced naturalist and artist, was employed
in making colored drawings of the principal food-fishes indigenous to
these waters, and Mr. C. F. Hodge was occupied with the natural
history of the common starfish, the most serious and destructive enemy
of the oyster on the New England coast. Other investigations have
had reference to the cod, scup, taatog, mackerel, bonito, lobster, and
soft clam. Summarizing the work accomplished, Prof, Ryder states
that at least cight important monographic reports may be expected as
the outcome wholly or in part of the investigations carried on at Wood’s
Holl during the seasomn.






