REPORT
OF THE

UNITED STATES COMMISSIONER OF FISH AND FISHERIES

FOR THE

FISCAL YLEARS 1889-90 AN 1890-91.

In accordance with the resolution of Congress, the accompanying
report presents the work of the Commission for the period commencing
July 1, 1889, and ending June 30, 1891.

The a pproprmtxons for the curruxt expenses of the work of the Com-

wission during the two fiscal years covered by this report were as fol-
lows:

Appropriation. | 1889-90. : 1890-91.

Compensation of Commissionor.......coieiieveinieneaall  $5,000 5, 000
Propagation of food-fishes 150, 000 l 150, 000
Distribution of food-fishos.......... ...l 5000 : 50,000
Maintonanco oL vessels. . ... ....oeruiiaaen et ... 53, 900 ' 53, 900
Inquiry respecting food-fishoes. .. .. ceeeer 20,0000 20,000
Statistical IQUITY. - vvveiirveieeeieeinieeeaenas 10,000 | 20,000
Maintenance of Neosho Station, Missouri ) 5,000 ..........

................................... e 273.000] 208, 600 |

As required by law, detailed reports of the expenditures under these
appropriations were presented to Congress December 1, 1890 (Mis. Doc.
No. 5, House of Representatives, Fitty-first Congress, second session)
and December 1, 1891 (Mis. Doc. No. 16, Senate, I'ifty-second Congress,
first session). These reports exhibit the expenditures for the conduct
of each of the Commission’s stations, and also for the special lines of
inquiry conducted by the Comwmission,
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INQUIRY RESPECTING FOOD-FISHES AND THE FISHING-
GROUNDS.

A full account of the operations of the division conducting these in-

vestigations will be found in the accompanying report of Mr. Richard
Rathbun, assistant in charge (pages 97 to 171).
i My last report contains an outline of the preliminary investigations
respecting the fishing-grounds of the North Pacific region, begun by
the steamer LAlbatross in 1he summer of 1888, and which it was pro-
posed to extend to all the waters adjacent to the territory of the United
States on the western coast.  During the past two years these surveys
have been compleled between the Straits of Juan de Fuca and the
Mexican boundary line, or ofl’ the coasts ot Washington, Oregon, and
California, and a partial examination has been made of the shallow-
water area composing the eastern part of Bering Sca,

Licut. Commander Z. L. Tanner, U. 8. Navy, who has commanded
the Albatross ever since she was placed incommission at the beginning
of 1884, has heen in direct charge of the conduct of these inquiries, and
it is a pleasing duty to make official record of the uniformly capable
and eflicient services rendered by him in this connection,  As com-
manding oflicer he has displayed rare scamanship, and at the same
time such tact and discrction under difficult and often perplexing con-
ditions of administration as to merit the strongest commendation.

During July, 1884, the Albatross was placed at the disposal of the U. 8,
Senate Committee on Indian Affairs, and was used in visiting the prin-
cipal Indian scttlements in the southeastern part of Alaska. Subse-
quently the fishery investigations were resumed to the south of Cape
Flattery and were carried southward as far as Cape Mendocino. Dur-
ing the tollowing winter the region Letween PPoint Arenn and 1Point
Conception was examined, and in the autumn of 1890 the remaining
gection of the coust from Cape Mendocino to Point Arena.

The summer of 1890, beginning in May, was spent entirely in Bering
Sea, where it was found that the prineipal baiks frequented by the
cod arc located off the northern side of the Aluska Teninsula, com-
mencing at Unimak Pass and extending, with only & single brealk,
parallel with the coast to near the head of Bristol Bay., Kulukak Bay
also furnishes several smaller' grounds. Only two banks are recog-
nized in the southern part of Bristol Bay, both of which afford excel-
lent fishing in moderate depths of water. The most western one, called
Slime Bank, is peeculiarly infested during the summer season with
immense numbers of a large jelly-fish, which are said to remain near
the bottom and to greatly interfere with fishing operations during that
period. Baird Bank, which lics to the eastward of, and nearly adjoins,
Slime Bank, is the largest fishing-ground which has yet been discov-
ercd in Alaskan waters, its size being slightly greater than that of
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Georges Bank, in the Northern Atlantic. The best fishing-spots occur
in the region adjacent to Port Moller aud Ilerendeen Bay, two impor-
tant inlets for shelter during stormy weather, of which the entrauce to
the former and the chaunel through the latter were surveyed and
mapped. A coal mine had been opened near the head of Herendeen
Bay just previous to the visit of the Albatross, which took the first
output of coal and found the swmne of good quality for steaming pur-
poses.  The starting of this new enterprise marks a decisive step
toward the development of this region, and should it result in the
establishment of o permanent settlement it can not fail to adviance
materially the interests of the neighboring fisheries.
The season proved too short to complete theinvestig

ations in Bering
Sea as originally pl

auned, outside of the fishing-ground above referved
to, and it will be necessary to resume the work at some fature time.
The position of the western margin of the continental platform was
defined, however, for a considerable distance, and a good beginning
has been made toward a knowledge of those physical and biological
features of the sea which relato to the habits and distribution of the
fur scal and other aquatic mammals.

By the surveys of the eoasts of Washin gton, Oregon, and California,
the contour of the continental border has been dey
shore lineinto depths of 200 fathoms as far south as Point Conceptiown,
the region between the latter place aud San Diego having been pre-
viously explored. A greatwealth of hydrographic inforination of value
to navigation has thereby been obtained, in addition to
knowledge of the fishery resources. Very few defined fishing-bauks
were discovered, but food-fishes of many species, and of good quality,
were generally distributed along the coast. Halibut were taken as far
south as Heceta Bank, off the coast of Oregon, but they are apparently
nowhere sufliciently abundant south of Cape Tlattery to induce the
sending out of vessels equipped solely for their capture. Soveral kinds
of flounders and of rock-cod are very plentiful, however, and only the
lack of suitable markets stands in the way of the organization of an
extensive fishery almost anywlere northward of the region  tributary

to San Franecisco, where much activity has now prev
of years,

cloped from the

a very fair

ailed for a number

A very careful series of temperature and density as well
cal observations in different parts of Sun Frauncisco Bay, by Mr. C. H.
Townsend, the naturalist of the steamer Albatross, seems to indicate
that the waters of that region are not, as has hitlierto been supposed,
unsuited to tho breeding of the Atlantic coast oysters, and further
investigations regarding this matter are awaited with much interost.
Should the establishment of self-sustaining beds of the larger and
better quality of oyster prove possible in this bay, it would certainly
tend to stimulate the development of an important industry.

as Liologi.
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Under authority from the President of the United States, the Com-
missioner has been gratified to assign tho steamer Albatross to a spe-
cial scientifie investigation of the waters lying off' the western coast
of America, between Capeo San Francisco and the Galapagos Islands, on
the south, and the Gulf of California, on.the north. This inquiry, which
took place during the early part of 1891, was planned and personally
directed by Prof. Alexander Agassiz, director of the Museum of Gom-
parative Zoology at Harvard University, who also paid a large propor-
tion of the rnnning expenses of the cruise. Scarcely anything bad
previously been learned regarding the physical or natural-history char-
acteristics of the region, and the expedition proved entirely successful,
promising results of an important character. The materials and obser-
vations obtained have been placed in Prof. Agassiz’s charge for elabo-
ration, and three reports bearing upon the same have already been
published.

The most extensive and important operations on the Atlantic coast
have been conducted in the interest of the oyster industry. A com-
plete survey has been made of the coast waters of South Carolina,
which, it is expected, will direct attention to the abundant resources
contained within the boundaries of this State. The oysters are
almost exclusively of the raccoon type, seldom growing upon the
bottom, but forming narrow ledges or flats alovg the borders of the
bays and of the numerous winding tidal channels, between the levels of
high and low tide, wherever the conditions are favorable for their exist-
ence. The cause of this surface distribution has not yet been entirely
explained, but the observations so far made suggest that possibly the
relatively high specific gravity of the water prevents the spat from
sinking below the surface. Should this prove to be the case, the estab-
lishment of self-sustaining beds below the level of low tide may be im-
possible, but further investigations are required before passing finally
upon this question. In any event an important industry is insured in
the usec of the raccoon oysters as sced, which, when planted in suitable
localities, grow to a good shape, and improve greatly in flavor and
consistency. This method of oyster farming is already practiced suc-
cessfully in two or three places, but only on a very limited scale, and
the business is susceptible of extensive development.

The States of Maryland and Virginia have both become greatly con-
cerned regarding the future prosperity of their oyster fisheries. The
fact that the oyster beds of Chesapeake. Bay have appareutly been

_deteriorating for a number of years has led to the very general convic-
tion that some radical changes in the management of the industry are
necessary in order to prevent a very serious depletion. In the spring
of 1891 the steamer Fish Hawlk began an investigation of this region,
the principal object of which was to obtain as much accurate informa-
tion as possible respecting the present condition of the beds, and the
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practicability of extending the area of production by artificial plant-
ings, as has been done in Long Island Sound. The survey was first
taken up in Tangier Sound, where a similar inquiry had been conducted
by the Coast Survey about twelve years before, in the expectation that
the results obtained would afford the data for a very instructive com-
parison. By July 1, 1801, the delincation of the beds had been about
completed, and the dredging work was soon to be commenced.

During both smmnmers the oyster beds of Long Island Sound have
been subjected to extensive investigations, and much information has
been secured regarding the natural features of the region, the habits
of starfishes and of other enemies of the oyster, and the conditions of
spatting during the two seasons, The suminer of 1890 was chiefly
spent in making a physical and chemical examination of the waters of
the sound, the former inquiry being undertaken with the codperation
of the Superintendent of the Coast Survey, This had for its object to
ascertain, by a series of careful current observations, the extent of the
movement of water through the sound and the adequacy of the flow to
prevent stagnation and consequent lhiarm to the oyster beds. The
chemical studies consisted in making tests of the waters in all parts of
this area, both in inclosed and exposed positions, to determine its sani-
tary condition. The result of these researches proves very conclusively
that no damage need be apprebeunded {rom the present condition of the
waters, and that a sufficient flow takes place to insure, under existing
circumstances, the prompt removal of polluting matters; but it is not
to be denied that the sewage and other sources of contamination might
be so increased as greatly to endanger the welfare of the oyster-
grounds.

Dr. Bashford Dean, of Columbia College, New York, an expert on
the subject of oyster- -grounds, who left this country near the close of
the last fiscal year for an extended visit in Europe, has been commis-
sioned to study the methods of oyster-culture now practiced in Euro-
pean countries, and to preparc an illustrated series of reports regarding
those matters, which, it is expected, will be at least suggestive to
American oyster-growers.

The physical inquirics in the mackerel region off the southern New
England coast under the direction of Prof. William Libbey, jr., referred
to in the last annual report, were conducted during a part of July and
August, 1889, and again during the summer of 1890. The former season
the work was performed by means of the schiooner Grampus alone, but
during the latter the Coast Survey steamer Blake was detailed to act
in cobperation with the Grampus, and, through the courtesy of the
Light-House Board, a party of observus was also stationed on the
Nantucket New South Shoal light-ship. TParallel lines of observing
stations were carried seaward from the coast for distances of 130 to 150
miles, the lines being 10 minutes of longitude apart and the stations 10



6 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

miles apart. At each of these stations, which numbered several hun-
-dred in the course of the two seasons, the temperature of the water
was taken at regular intervals between the surface and bottom, or down
to depths of 300 to 500 fathoms, where the depth of water exceeded
that amount, and at the same time a full set of meteorological observa-
tions was recorded. The result has been to furnish a large serics of
vertical temperature sections through the water which show very clearly
the relations of the Gulf Stream with the colder waters of the Arctic
current, and the surface variations are accompanied by very complete
meteorological data, with which, it is hoped, a correlation may ulti-
mately be rendered possible. These observations will undoubtedly
throw much light upon the habits of several species of pelagic fishes,
of which the mackerel is most conspicuous, and even the movements of
‘such bottom fishes as the tile-fish will probably find their explanation
in a knowledge of thiese physical characteristics.

Dr. H. V. Wilson, a graduate of Johns Hopkins University, was ap-
pointed resident naturalist at the Woods Holl Station in the spring of
1889, and has served in that capacity during the past two years.  The
laboratory at this place has, therefore, been kept constantly open dur-
ing this entire period, and in the summer months a large number of
biologists have been present, as in former years. Dr. Wilson’s studies
have been directed toward the practical needs of the fish-cultural oper-
ations, and have related chiefly to the sea bass, the cod, and the Atlan-
tic salmon. A comprehensive study of the life history of the lobster
has also been taken up for the Fish Commission by Prof. F. H. Herrick.
Important observations regarding the natural history of many fishes
and experiments relating to tho artificial propagation of several of
these have been made by Mr. V, N, Edwards. His investigations,
moreover, have farnished conclusive proof that the hatching work of
the IFish Commission has been exceptionally successful in increasing
the supply of cod on the southern New England coast, and show that
the larger fish resulting from these plantings will to some extent enter
more shallow waters than are generally frequented by the cod, schools
of this species now often making their appearance in places where they
were nover seen before.  lixperiments relative to the propagation of the
Spanish mackerel and inquiries regarding its embryology were in
progress in the lower Chesapeake Bay during the latter part of June,
1891, being conducted by a party on board the steamer Fish Hawk.

The investigations respecting the interior waters of the country have
been condueted upon a very extensive scale and with important prac-
tical results, having reference mainly to the fish-cultural needs of the
regions which have been examined. They have covered, to a greater
or less extent, twelve different States and Territories, as follows: The
Yellowstone National Park, in Wyoming; Colorado, Utah, Missouri,
Arkansas, Iowa, Wisconsin, Indiana, Obhio, Kentucky, Florida, and
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Alaska. The Alaskan survey, the preparations for which were de-
scribed in my last report, was gpecially authorized by Oongress and
was executed during the summer of 1889, the work being in charge of
Dr. Tarleton H. Bean, the ichthyologist of the Commission, The objects
of the inquiry were to study the natural history of the salmon and the
Dhysical characteristios of their euvironment, to obtain information
regarding the methods, statistics, and conditions of the fishery, and to
ascertain the necessities and advantages of Alaskan waters for the
artificial propagation of these specios. Owing to the difficulties in the
way of rcaching their working grounds, the party did not arrive at
Kadiak until the last of July, and was thereby prevented from extend-
ing its observations beyond that island and Afognak. Cousidering, how-
ever, that Karluk River, on Kadiak Island, furnished at that time about
onc-half the entire yield of the territory in cauned salmon, and that
ample opportunities were afforded there for making a very thorough
study of the subject, the expedition was entirel y successful in its mission.
The results were reported to Congress during the winter of 1889--90,
and in that connection the Commissioner recommended that action
be taken to prohibit obstructions impeding or preventing the ascent of
salmon in the Alaskan rivers to their spawning-grounds and to pre-
vent destructive methods of fishing, or that a system of leasing fishery
privileges under fixed regulations be inaugurated. It was also sug-
gested that additional legislation might provide for an increased pro-
duction of salmon by fish-cultural methods, thus avoiding the enormous
waste of eggs and young fish under their natural conditions, and re-
pairing to some extent the injury caused by overfishing,

, In the majority of the other inland investigations the Commissioner
has had the advice and cobperation of Dr. David S. Jordan, president
of the Indiana University, who has also barticipated personally in the
explorations of Colorado, Utah, and the Yellowstone National Park
during the summer of 1889. During the next summer Prof, S, A, Forbes,
director of the laboratory of natural history of the State of Ilinois, and
Prof. Edwin Linton, of Washington and Jefferson College, I’ennsyl.
vania, undertook for the Fish Commission avery detailed investigation
of the invertebrate fauna of the Yellowstone National Park from the
standpoint of the natural food supply for fishes. It was considered
that tho planting of fishes in this region would be largely dependent
for its success uapon the abundance of these lower organisms, and it is
very gratifying to be able to announce that the observations iu this
respect were attended with entirely satisfactory results,
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METHODS AND STATISTICS OF THE FISHERIES.

The conduct of this division has continued under the direction of
Mr. J.- W. Collins, assistant in charge, but since his designation, in Au-
gust, 1890, as the representative of the Commission on the Government
Board of Control and Management of the World’s Columbian Exposi-
tion, much of the supervision of the work has devolved upon Dr, Hugh
M. Smith, the principal assistant in the division, to whose accompa-
nying report (pages 173-204) reference is made for a detailed account
of the nature, scope, purposes, and results of the work during tlie period
under consideration.
~ The inquiries have been mainly confined to the collection 'md com-
pilation of the statistics of the fisheries of the United States, giving
the quantity and value of the products, the capital invested, the nuinber
and nationalities of persons employed, and to the study of the methods
and relations of the fisheries with a view to their improvement.

The limited appropriation and the consequent small force available
for this work preclude the possibility of an annual investigation of the
fisheries of the entire coast and inland waters of the country; even if
this should be attempted, it is open to question whether the variations
in the fisheries from year to year are generally sufficiently marked, or
whetlier at this time the results would be of sufficient importance to
warrant the largely increased expenditures that would be required to
properly conduct the work. Comparative statistics are more valuable
when they relate to definite intervals of time than when they cover
successive years, The researches of thhe Commission, which have been
addressed to every section of the coast, furnish data for the comparison
of conditions at intervals of thiree or four years and the determination
of the influences of the methods and means employed upon the pros-
perity of the fisheries. Thus pursued,they farnish important material
which has been or may be useful as the basis for the regulation, protec-
tion, maintenance, and improvement of the fisheries, and for advancing
the physical and financial conditions of the fishermen.

The investigations undertaken during the two years covered by
this report were more extensive than had previously been carried on.
Field work was done in twenty-two States; complete studies of the
coast fisheries were made in Maine, New Hampshire, Massachusetts,
Rhode Island, Connecticut, North Carolina, South Carolina, Georgla,
Ilorida, Alabama, Mls%lssmpl Louisiana, and Texas; inquiries begun
during the previous year were brought to a close in New York and Cali-
fornia; and special investigations were made in Maryland, Virginia,
Pennsylvania, Oregon, Washington, and elsewhere.
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The inquiry on the Pacific coast placed the office in possession of
definite information concerning the results which have attended the
introduction of shad and striped bass to that region and disclosed a
very satisfactory outlook for the establishment of important fisheries
for these species. Shad are now found along the entire coast from
Monterey Bay to Puget Sound, aund are caught for market in each
State. In 1888, without the use of special apparatus, over 100,000
pounds of shad were taken, and the following year the catch was con-
siderably larger. Recent advifes show that the shad is annually
inereasing in abundanee, and in places has already become one of the
most important food-fishes. The striped bass is more restricted in
its distribution than the shad, and seems to be found chiefly in San
Francisco Bay; it has not yet reached the commercial prominence of
the shad.

The important fisheries of the New England States were carefully can-
vassed in the early part of the fiscal year 1890. No other investigation
of this region had been made since 1880; and in view of the changes
that had taken place in the extent and methods of the fishories it was
considered desirable to secure full and precise information regarding
them, because of the international questions in relation thereto then
pending or likely to arise. The inquiry covered the ocean, shore, and
river fisheries of the region and the shore industries related to or de-
pendent on the fisheries. Special studies were made of the more
important branches, as the sardine industry, smoked-herring trade,
lobster-canning business, ete., and at Boston and Gloucester a compre-
hensive canvass was conducted regarding the extent and methods of
the wholesale trades in fresh, salted, and smoked fish, lobsters, and
oysters, The decrease in the fishing industry of this section which
has ocenrred since 1880 has been fargely in the whale and mackerel
fisheries, while the general branches are fully as successful as formerly.

The researches in the South Atlantic and Gulf States indicate a very
marked development of the fisheries since the last general investiga-
tions were made, the advance in certain lines being phenomenally
large. The resources of both these regions are only partly utilized, and
the fisheries are no doubt destined to undergo still further improve-
ment in the near future, Especially worthy of notice are the recent
increase in the shad and oyster fisheries and the attention which the
subject of oyster cultivation is receiving in every State,

A number of important papers relating to the fisheries were pub-
lished during the year, an analysis of which will be found in the report
of the division; which also contains remarks on certain important fea-
tures of the fisheries during 1889 and 1890, as well as an account of the
miscellaneous relations and work of the office.






