REPORT UPON THE INQUIRY RESPECTING FOOD-FISHES AND
THE FISHING-GROUNDS.

By Ricuanrbp RATHBUN, Assistant in charge.

NORTH PACIFIC OCEAN AND BERING SEA.

The principal investigations conducted under this division during
the past year have related to the fur scal in the North Pacific Ocean
and Bering Sea, the oyster-grounds and other fishery matters along the
‘Atlantic seacoast, and the requirements for fish-culture in the Rocky
Mountain region and the Gulf States.

The steamer Albatross has been much more actively employed than
during any previous year, if the amount of work accomplished be
measured by the time spent at sea and the total distance sailed, but
only a very short period was given specially to that class of fishery
inquiries with which this ship has hitherto been chiefly occupied.
Early in the fall a brief reconnaissance was made of the Strait of Juan
de Fuca, which served to make known its principal resources, and to
point out the difficnlties which must be encountered in prosecuting
extensive fisheries in that deep arm of the sea. During the balance of
the year, however, fishing and dredging trials were only incidental
features of the work. Trom September 18, 1891, until March 12, 1892,
the Albatross was engaged, under the divection of the Sceretary of the
Navy, in running two lines of deep-sea soundings between the coast of
California and the Hawaiian Islands, with the object of determining
if a practicable route exists across that part of the Pacific Ocean for
the laying of a telegraphic cable, a task which was successfully accom-
plished, notwithstanding the nnfavorable season chosen for that pur-
pose and the inclement weather met with during most of the cruise.

Aside from this purely hydrographic survey and the short stay made
in the Strait of Juan de Fuca, the opervations of the Albatross have
related exclusively to the {ur-seal inquiries in conneetion with the prep-
aration of tho Bering Sea case for the proposed tribunal of arbitra-
tion at Paris. During the swinmer of 1891, this ship acted simply as a
transport for the Bering Sea commissioners, Dr. Mendenhall and Dr.
Merriam, conveying them to and from the Pribilof Islands, but on
March 15, 1892, she entered divectly into the investigations which were
then begun to settle some of the main points in controversy respecting
the habits of the fur seals and the eflects of pelagic sealing.
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The habits of these animals during the period of their residence on
the Pribilof Islands have been studied with considerable care, and upon
the knowledge thus obtained has been based a judicious system of
regulations, not entirely perfect, perhaps, but which, if properly carried
out, could not fail to insure thie perpetuation of the herd. Whatever
abuses may have been practiced on those islands. they could have
produced little or no effect upon the main or breeding parts of the
rookeries, as the supply of skins was drawn entirely from the so-called
hauling-grounds, which are occupied solely by the bachelors or non-
breeding males. The wmarked decrease on the breeding-grounds, begin.
ning only a few years ago, was evidently duc to some influence tfrom
without, and its cause was not difficult to discover. An interference
of this character with the seal fishery had never been anticipated by
the Government of the United States, and no steps had been taken,
therefore, to investigate the conditions associated with the movements
of this highly-prized speecies during its long wanderings in ‘the open
sea. Whether the possession of such information would have helped to
avert the injury which is now being doue or not, it would at least have
greatly strengthened this Government in its efforts to obfain a just
recognition of its claims, and it is therefore greatly to be deplored
that the work was left until its urgency was demonstrated by force of
circumstances.

In view of the material inferests involved, a somewhat heated con-
troversy could not be avoided between the two countrics whose sub-
jects claimed protection in what they regarded, on each side, as their
respective rights. On the one side there was a long-established indus-
try, whose continuity need not be broken except by unwise administra-
tion, while on the other there was a young and enterprising fishery,
gaining strength every season, and bound eventually not only to sap its
own resources, but to destroy the rookeries as well, This was practi-
cally the status of the fur-seal question when arbitration was suggested
and agreed upon, a modus vivendi prohibiting pelagic sealing in Bering
Sea being arranged for at the sametime. It wasnow too late to begina
systematic and thorough study of the entire subject, which, under suit-
able couditions, would hava been productive of much more satisfactory
and convincing results, and provision was made for investigating only
the more salient features of thoe problem, on which there was a wide
diversity of opinion between the British and American representatives.

Three vessels were assigned to this duty, the Fish Commission
steamer Albatross and the revenue steamers Corwcin and Bear. The
cruising-ground of the Albatross, up to the close of the fiscal year,
“was mainly off the southern side of the Alaska Peninsula and along
the Aleutian chain, from Prince William Sound, in the east, to Attu
Island and to the Commander Islands, off the Siberian coast. The
representations made on the part of Great Britain that the eastern
body of fur seals has other hauling-grounds than the Pribilof Islauds
were digproved, and the entire weight of the evidence obtained tends
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to show that the American and Asiatic herds do not mingle, each being
quite independent of the other.

Another important discovery was made by Mr., Charles H. Townsend,
the naturalist of the steamer Albatross, who was sent to Guadeloupe
Island, off the coast of Lower California, where the Alaskan fur seal was
said to haul ontregularly during the period of its sonthern distribution
in the winter. Specimens obtained there and brought to Washington
proved to belong not only to a different species than the northern form,
but to represent as well a totally distinet genus. The investigations of
the Albatross were still in progress at the end of the year.

Further assistance was rendered to the agent of the United States
in preparing the Bering Sea case by the assistant in charge of
this division, who was called upon to present a review of the principal
ocean fisheries of the world, together with a compilation of all foreign
laws for the protection of marine products and the regulation of the
industries pertaining thereto. This work, which required several
months for its completion, served to bring out many interesting
features of legislation, some of the most conspicuous in respect to the
disregard of the traditional 3-mile zone being afforded by the British
colonies in the southern hemisphere. As an illustration may be noted
the regulations of New Zealand, which, by provisions as stringent as

. those of the modus vivendi now in force in Bering Sea, seek to protect the
fur seals, once so abundant in that region, over an area measuring 20° in
latitude by 25° in longitude, the greatest width of water in that area,
measured from the coast of the middleisland of New Zealand, being 700
miles. On the westernside of the island of Ceylon, moreover, along a
strip of water frontage exceeding 20 miles in width, any vessel “anchor-
ing or hovering and not proceeding to her proper destination” during
certain months is subject to seizure and confiscation as a4 menace to the
pearl fishing banks. These laws and many others of equal novelty which
might be quoted are probably entirely justifiable, but if the right to
enforce them is recognized in respect to one country, the exercise of
such right may be justly claimed in all analogous cases.

The steamer Iish Hawk has spent a large part of the year in deline-
ating the oyster-grounds in ditferent parts of Chesapeake Bay, and in
determining their condition by careful and detailed investigations.
The work accomplished has proved of great practical value in bringing
forcibly to the attention of the governments of Maryland and Virginia
the necessity of affording greater protection to their oyster territory,
and the advantages offered by those waters for greatly increasing the
production of this molluslk, Virginia has already taken steps to profit
by this information and will seek to encourage private oyster-culture
as a means of utilizing large tracts of bottom which are well adapted
to oyster growth, but yield no returns at the present time. In some
countries of Europe, and notably in France, the cultivation of the
oyster has becen brought to a high state of perfection. While it is not
expected that the methods there employed can be advantageously
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introduced into this country, it was thought that a study of the
sabject could not fail to furnish many valuable suggestions whiel
would be appreciated by Anerican oyster-growers. Arrangements were
accordingly made with Dr. Bashford Dean, of Columbia College, New
York, who went to Europe in the summer of 1891 on private business,
to undertake this work, which he has already completed with respect
to France, Spain, and Portugal, and his report upon the methods prac-
ticed in the first-mentioned country has been reccived and published.

The physical inquiries respecting the waters off the southern New
England coast, begun iu 1889 by the schooner Grampus and conducted,
the next year by the same vessel in conjunction with the Coast Survey
steamer Blake, were continued during the summer of 1891 by the
Grampus alone. The work was carried on, as in previous years, under
the direction of Prof. William Libbaey, jr., of Princeton College. Just
before the close of the fiscal year the scliooner Grampus was detailed
to commence upon a Systematic investigation relative to the bottom
fishes in the lower part of Ohesapeuke Bay and the adjacent waters of
the ocean, which it was proposed to continue during a large part of the
summer, .

Although the attendance at the Woods Holl laboratory during the
summer of 1891 was not as large as usual, much effective work was
accomplished, and very importaut results were also obtained through the
efforts of Mr. V. N. Edwards, who has been the resident collector at
that place since 1871. 'The most noteworthy of his observations have
been those respecting the breeding habits of the menhaden, which, it
seems now to be quite definitely decided, spawns in the coastal waters
instead of at sea, as was originally supposed.

-The practical utility of the iniand or fresh-water investigations, first
systematically taken up in 1888, was well demonstrated during the past
year, when this division was called upon to determine, under a special
act of Congress, the advisability of establishing hatching-stations
in the Rocky Mouutain region of Montana and Wyoming and in the
Gulf States. Although only a small amount of money was available
for this purpose, yet entirely satisfactory results were accomplished,
owing in large part to information acquired through previous inquiries
conducted partly in the same region and partly in other waters hav-
ing corresponding features. It is expected that in the course of not
many years these rescarches will have covered the different parts of the
United States 8o completely as to furnish the groundwork for a more
thoroughly cowprehensive system of fish-culture than it has been possi-
ble to establish hitherto. The conduct of the inland work has been
mainly under the immediate direction of Prof. B, W. livermaun, the prin-
cipal assistant in this division. His inquiries in Montana were supple-
mented by Prof. 8. A. Forbes, director of the Illinois State Laboratory
of Natural History. Investigations on a smaller scale were also carried
on in the States of Kentucky, Tennessee, North Carolina, Indiana,
Ohio, and New York,
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The studies and experiments relative to the propagation of the Span-
ish mackerel in Chesapeake Bay begun in June, 1891, were completed
later in the saine summer, and although the number of eggs obtained
and hatched was relatively small, sufficient information was secured to
indicate the proper methods to pursue in case it should be deemed
advisable to increase the abundance of this important food-fish by arti-
ficial means. The great falling oft in the supply of this species which
has taken place during recent years would seem to justify such action.

A case of river pollution brought to the attention of the Fish Com-
mission has been thoroughly investigated, and although the results
.obtained were not euntirely conclusive, advantage was taken of the
opportunity to conduct a very interesting series of observations. The
souree of pollution is a wood-pulp paper mill situated on the banks of
the Susquchanna River, the waste liquor from which finds its way
directly into the stream. The harmful influence of the sulphurous acid
thus discharged was practically demonstrated upon fishes held in con-
finement, but it yet remains to be decided whether the volume of water
in the river at the site of the mill is sufficient to overcome the perni-
cious effects of the acid or not. In smaller streams there could be no
question as to the harm produced from such a cause.

Studies upon the diseases of fishes, a subject which has been very
generally neglected, notwithstanding its important relation to the
welfare of fishes in general and to successful fish-culture in particular,
" have been carried on at intervals during the year by Dr. R. R. Gurley,
who has been mainly oceupied in bringing together the literature on
the subject and in preparing a monograph on one of the most extensive
groups of injurious parasites, the Myxosporidia. Several special cases
of disease have also been made the subject of inquiry.

CRUISE WITH THE BERING SEA COMMISSIONLRS,

At the beginning of the fiscal year the steamer Albatross was at San
Francisco, Cal., prepared to start upon a trip of investigation to the
Alaskan coast, where it was proposed to continue the survey of the
fishing-banks in Bering Sea, begun the previous summer.

During the season of 1890 the work had been confined mainly to the
extreme southeastern part of that sea, including Bristol Bay as far up
as the mouth of the Nushagak River, but exceedingly important results
had been obtained in the development of Baird and Slime banks, the
former of very large size and both comparatively little known as regards
either their hydrography or fishery resources. The narrow streteh of
shallow water along the northern side of Unalaska I[sland was also
explored at the same time, and several lines of deep-sea soundings
gerved to define the approximnate outer limits of the continental platform
ag far north as latitude 58° 43’ N,, or about 168 miles northwesterly
from St. Paul Island, of the Pribilof group.
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It had been intended the present year to extend the surveys ina
westerly and northerly direction as far as circumstances would permit,
and judging fromr the success obtained in 1890 it was expected that
additional fishing grounds of great value would be discovered and
marked out. Other and more urgent requirements of the public service,
which arose at this time, however, made it necessary to abandon these
plans, and to dispatch the Albatross on a speeial mission.

In connection with the controversy respecting pelagic sealing in the
North Pacific Ocean and Beritg Sea, betweon Great Britain and the
United Statos, commissioners had been appointed by both Governments
to investigate the conditions of scal life in those regions, and, no other
suitable vessel being available, the Albatross was, by divection of the
President, placed at the service of the two representatives on the part
of the United States, Prof. T C. Mendenhall and Dr. C. Hart Merriam.
Tustructions announcing this change of detail were telegraphed to the
commander of the Albatross on July 9, and on the 16th of that month,
both conmmissioners having arrived on board, the ship set sail directly
for Unalaska, where she arrived on the 25th. The stecamer Danube,
conveying the British commissioners, Sir George Baden-Powell and
Dr. George M, Dawson, reached Unalaska on the same day.

After coaling, the Albatross proceeded to St. George Island, the more
southern of the two Seal Islands, remaining there a part of one day,
and thence going to St. Panl Island on the afternoon of July 28. On
the following day the commissioners took up their residence on shore,
owing to the difiiculty and, at times, uncertainty of making a landing
from the ship. There are no protected barbors on either of the Pribilof
Islands, and anchorages have to be changed with the shifting of the
winds whenever the latter are strong, but, according to Lieut. Com-
mander Tauner, an able stcamer may lay safely at anchor long after
communication with the shore has become impracticable. The officers
of the Albatross did not participate directly in the scal investigation,
but rendered such assistance as was requested of them by the Ber-
ing Sea commissioners, Visits were paid, however, to some of the
vookeries and killing- grounds, and many incidental observations were
recorded. On July 29 the ship was called upon by the Treasury agent
at the islands to aid in capturing a schooner which had been detected
in killing seals with rifles oft Northeast I’oint rookery, but the poacher
had been seized by the revenuc-cutter Corwin before the Albatross
arrived upon the spot. .

On August 3 a fishing and dredging trip was made off the southern
and western sides of St. Paul Island, the beam trawl being used at
five statious, in depths of 20 to 51 fathoms. The bottom was found to
consist of fine gray or black sand and shells, with scattered pebbles
and traces of black mud in some places. A great variety of inverte-
brate life was obtained, but not many specimens of an§ group, except
starfishes and sea-cucumbers, which were very abundant. Only a
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small number of fishes were taken in the beam trawl, among them
being young cod, pollock, and flounders, and nothing was secured by
means of hand lines, although they were tried in several places. Later
in the same day a series of hydrographic soundings was made off the
western extremity of St. PaulIsland. According to Lieut. Commander
Tanner:

The natives report that cod and halibut frequent the waters about the Pribilof
Islands during the winter and early spring, but the former disappear soon atter the
seals arrive and only a few of the latter romain during the summer. Neither of
these species is ever taken in large numbers. It is a well-known fact that feeding
seals go farther from the islands in search of food as the season advaunces, until in
the latter part of July they reach the vicinity of the 100-fathom line south and
west of the Pribilofs, from 50 to 100 miles and more from their rookeries.

A number of sea-lion skins, prepared for use as museum specimens,
were procured on August 4, and two days later a fishing party, sent
out in small boats, covered considerable ground, but returned with
-only three halibut and five small cod. The Albatress left the Pribilof
Islands on August 10, bound south, and the following morning anchored
off Bogoslof Volcano, on which the Bering Sea commissioners and
several dfficers of the ship were landed for the purpose of making
observations. The following interesting unotes based upon this visit
are from the report of Lieut. Commander Tanner:

We noted many changes since our visit the provions year. Noew Bogoslof was
still active, smoke and steam escaping through numberless crevices throughout the
whole mass from the water's edge to the snmmit. It was at least 100 fect lower,
and was otherwise changed in outline; what bad been the rocky pinnacle was now
lying in huge masses strewn down the stecp incline, eveu to the surface of tho sea.

» » » * . * " »

The o0ld and new volecanoes are about a mile apart and were, a year ago, connected
by a narrow isthmus but little above the level of the sea, composed of fine voleanie
cinders. Now, however, there is an open passage through it several hundred feet
in width near the new cone, the remainder of the spit extending from Old Bogoslof
having been removed bodily to the westward with a broad sweep. A bar or middle
ground was found a few huudred yards to the eastward of a line drawn between the
cones. * * * Thebeaches, the banks above mentioned, and the isthinns formerly
connecting the two cones are composed of fine cinders, ashes, etc., lighter than
sand or gravel, and are, in consequence, washod back and forth with overy heavy
gale. * " * Asgealion rookery roferred to in former roports, near the base of
Old Bogoslof, was occupied as usnal, This colony is notable for the unusual size of
some of the old bualls. They seemed quite tame, permitting several of the sbore
party to approach elose to them before showing siguns of fear; their location being
remoto from the usual routes in Bering Sea, thoy are seldom disturbed.

Unalaska was reached in the evening of August 11, and on the 13th
the ship passed out into the North Pacific Ocean, through Unalga
Pass, bound for the northern cnd of Vancouver Island. Thence the
inland passage was taken to Tacoma, Wash., stops being made at Alert
Bay, Departure Bay, and Port Townsend. At Alert Bay the salimon
cannery and Iadian village were visited, and a colleetion of the native
hunting and fishing implements was made for the World’s Columbian
Exposition. The commissioners left the ship at Tacoma on August 22,
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STRAIT OF JUAN DE FUOA.

As the season was too far advanced when the Albatross reached
Tacoma from the special trip to Bering Sea to justify her returning
north for the purpose of covtinuing the fishery investigations in the
Alaskan region, instructions were issued to make a thorough study of
the fishing-grounds in the Straits of Juan de IFuca and Puget Sound,
where practically no work of this character had hitherto been under-
taken. Scarcely more than a week elapsed, however, after starting
upon this ingniry before it was interrupted, and very little was accom-
plished, therefore, beyond running a few lines of dredgings and fishing
trials through a part of the Straits of Juan de-TFuca.

The investigations were taken up on August 27 and terminated on
September 4, having been carried through the strait from the longi-
tude of New Dungeness to the vicinity of Cape Flattery. A large
amount of lite was obtained through the agency of the beam trawl, and a
change in the character of the bottoin fauna was observed as the mouth
of the strait was approached, deep-sea types forming a more conspicuous
feature of each haul. The surface, however, was found to be almost
barren of life at this season, a few small crustaceans beiug about the
only forms taken in the tow nets during the day, although large num-
bers of jelly-fishes came to the surface after dark. On August 28,
between Neah Bay and Cape Flattery, a single specimen of the true
cod (Gadus morrhua) was secured in the beam trawl, the first example
of this species taken by the Albatross south of the Alaskan coast. The
fishing trials were of great interest, but unfortunately they were not
continued long enough to permit of entirely satisfauctory coneclusions
respecting the extent of the fishery resources of this sheet of water,
The work accomplished may be briefly summarized as follows:

On the first day the beanr trawl was used from off New Dungeness’
to the neighborhood of Race Rocks in depths of 80 to 100 fathoms, and
on August 28 six dredging stations were occupied in depths of 98 to
151 fathoms between Neah Bay and Cape Flattery. Two cod and two
halibut trawl lines were also set on the latter date off Neah Bay in 80
to 100 fathomns of water, hand lines being employed at the same time.
The currents proved too strong, however, for the successful usoe of
either, and in the course of a few minutes the trawl buoys disappeared
beneath the surface; they were not seen again, The weather was fine
all day and the sea smooth, but during the dredging trials strong and
erratic currents swept the ship about in the most, extraordinary man-
ner. Notwithstanding this fact, however, many flounders of excellent
quality, together with other edible fishes and an abundance of shrimps
and erabs, were taken in the beam trawl,

Greater precautions were taken with the fishing trials on August
29, and better success was obtained. Oue trawl line was first set in
140 fathomws, gravelly bottom, off Neah Bay, both ends being provided






