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

By Riciiarp RATHBUN, Assistant in charge.

FUR-SEAL INVESTIGATIONS.

_During the summer of 1895 the investigations respecting the natural
history of t)e fur-seal and the changes in the condition of its rookeries
or breeding-grounds, which devolve upon the Ifish Commission liy act
of Cf)“gTess, were prosccuted upon a muech larger scale than in any
Previous year. The plans for this work were briefly outlined in the
las‘t report. The regular annual examination of the rookeries on the
Pribilof Islands, including their delineation and photographing, was
Made, as heretofore, by Mr. C. H. Townsend, naturalist of the steamer
Albat?'ose, aided by Mr. N, B, Miller, the general assistant on the same
vessel. Mr, A. B. Alexander, fishery expert of the Albatross, was
att?zched during August to one of the successful pelagio sealing vessels,
Which gave him the opportunity of making important observations on
Fhe pelagic habits of the seals, The part taken by the Albutross itself
In connection with this subject is described under another heading.”

Novel features of the season’s operations were detailed studies re-
Specting the several problems connected with the welfare of the seal
yerds on both the American and Asiatic coasts, these inquiries hav-
g been conducted on the Pribilof Islands by Mr. Frederick W. True,
Curator of mammals in the U. 8. National Museum, assisted by M1 1), W.
P rentiss, jr.; and on the Commander Islands by Mr. Leonhard Stejneger,
Curator of reptiles in the Natioual Museuin, and & well-known authority
on the mammalia. These gentlemen were transported to their stations
by the steamer Albatross, reaching the Pribilot Islands on June 24 and
the Commander Islands on J uly 3, respectively, M. True remained in
the field until August 23, and Mr. Stejneger until September 16,

The results of this season’s investigations by these several parties,
38 well ag the reports of previous work by the Fish Commission in this
dlrection, have been published during the past fiscal year.*

»

Nat'}'he Russian Fur-Seal Islands. By Leonhard Stejneger, of tho United States
R onal Mugeum, Bull, U, 8, Fish Com., xvI, for 1896, pp. 1-148, pls. 1-66.
6ports of the agents, officers, and persons, acting under the authority of the
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the Pribilof Islands, and to pelagic sealing in Bering Sen and the North Proifie
RCGHil, in the years 1893-1895. Intwoparts. Part II. With maps and illustrations.
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Otho Volumes, one of text (154 pages), with numerous maps, charts and plates; the
er being a portfolio of photographic reproductions.
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Mr. Townsend spent the 25th and 26th of June, while the Albatross
was at St. Paul Island en route to the Commander Islands, in making
a preliminary examination of Lukavnon, Ketavie, Reef, Lagoon, and
Tolstoi rookeries, on which the female seals were then scarce, the season
being still early. He returned to the Pribilof Islands on July 9, begin-
ning then his systematic observations, which were continued until
August 9. Detailed studies were made of each rookery, and its condi-
tion determined and compared as closely as possible with that in 180.
Marked chauges were found to have occurred in the abundauce of the
seals, which were less abundant than in the previous year, this fact
being graphically demonstrated by a.comparison of the maps and pho-
tographs covering the two seasons. The thinning out of the breeding
scals, the most marked feature of the decrease, is clearly indicative of
the eflects of pelagic sealing, which is now being severely felt upon the
islands. An approximate count of the seals was made in conjunction
with Mr. True, and special attention was paid to the question of the
loss of young seals by starvation through the killing of the parents at
sea while seeking food.

Mr. Townsend’s report also covers the operations of the pelagic seal-
ing fleet during 1895, based upon the direct observations of the Albatross.
during the open season in Bering Sea and upon subsequent inquiries
at the several ports where the fares were landed. The important
subjects discussed in this report are the total number of seals taken,
with the places and dates of killing, showing their distribution in both
the North Pacific Ocean aud Bering Sea during the hunting seasons;
the proportionate number of each sex represented in the catch, and the
breeding condition of the females; the ages and food of the seals so
obtained, and the condition, present and prospective, of the business
of pelagic sealing. Elaborate tables aud charts are given, showing in
detail the facts brought out by the catch of each vessel.

The object of Mr. True’s inquiries was to study the natural history of
the seals on the Pribilof Islands from a comprehensive standpoint with
special reference to the measures necessary to insure the preservation
of the rookeries. His work was partly carried on in company with Mr,
Townsend, and to some extent covered the same subjects which have
been mentioned above. The practical results of his observations re-
lated moroe cspeeially to the extent and causes of mortality among the
pups; the conditions of the rookeries as evidenced by the number of
seals of each sex and of different ages upon them; the extent and causes
of decrease, and the remedies which might prove effectual therefor; the
effects of pelagic sealing and of thoe present methods of driving and
culling on the islands, ete. '

The investigations of Mr. Stejneger on the Commander Islands were
undertaken for the purpose of securing more definite information con-
cerning the Asiatic herd of fur-seals, Which it was thought might be of
value in reaching final conclusions respecting the sealing problems now
in controversy, as it was understood that the habits of these animals,
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38 well a8 the methods of their pursuit, were identical on the two
€0asts, His inquiries were rendered possible through the courtesy of
the Russian Government, which not only granted permission for Mr.

'tej“eger to reside upon the islands and make the necessary observa-
tions, but also- signified its indorsement of the objects of his visit.
The loca] representatives of the Government,as well as of the Russian
Seal Skin Company, also gave their hearty eooperation in the work,
and were instrumental in bringing it to a successful issue. Mr. Stej-
Neger wag especially well qualified to make this study and to pass
upon the changes in the seal herd which had taken place in recent
-yeéars, as he had been stationed upon the islands, under the auspices
of the Smithsonian Institution, during cighteen months in 1882 and
1_8837 at which time, in addition to his regular natural-history observa-
tlons, he paid considerable attention to the habits of the fur-seals and
the conditions of the rookeries. '

Mr., Stejneger’s report, already cited, is in reality a comprebensive
Tonograph on the subject of his study. The natural history.of the
Asiatic seals in relation to their physical surroundings, both on the land
and in the Sea, i3 described at some length, much paing having been
taken to secure the data for this purpose. The methods of driving
and killing, the changes in the condition of the ‘rookeries and their
Causes, the mortality among the pups, pelagic sealing, the history of
F]le sealing industry, and all other matters which were pertinent tg his
luquiry are discussed in detail. The illustrations consist of a very
elaborate series of charts and photographic reproductions which pic-
ture the prineipal features of interest connected with the subject, the
ore important and significant being those which graphically represent
the changes in the population of the rookeries from 1883 to 1895.

The experiences of Mr. Alexander in connection with the sealing
fleet during the summer of 1895 were of special interest. 1le was given
aCcommodations by Capt. H. F. Siewerd, on board the Dora Siewerd,
4 8choouer of 100 tons register, belonging at Victoria, British Columbia,
and every facility was afforded him to conduct the inquiries for which
hehad been detailed. This vessel was among the more successful ones,
Securing a total of 1,577 skins between August 1 and September 20.

I. Alexander’s observations related to the proportionate number of
cach sex killed at sea, the food of the scals, their condition and habits,
their distribution, the temperature and other conditions ot the sea and
air, the methods of working, and all incidents of the voyagoe which might
Do instructive in respect to the several sealing problems. Detailed.
flotes were kept, and all important facts obtained have been embodied
In his report, v

A8 elsewhere explained, the Albatross was again detailed to take
part in the fur-seal inquiries of the season of 1896, which were planned
}lp(m amuch more comprehensive basis than heretofore. Thiswas dOI}e
In accordance with a joint resolution of Congress authorizing tho Presi-
dent to assign a Government vessel for that purpose, and placing the
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conduct of the work under the direction of the Secretary of the Treas-
ury. This resolution further provided for the organization of a party
of experts, both by employment and by detail from the Government
gervice, to conduct a seientific investigation into the present condition
of the fur-seal herds on the Pribilof, Commander, and Kuril islands.
Similar action was taken by the Government of Great Britain, but no
provision was made for joint cooperation by the two parties, either in
carrying on their investigations or in considering the results of their
observations. In the lack of better facilities for transportation, how-
ever, two of the British representatives accepted accommodations on
the Albatross, which had been extended to them by the Secretary of
the Treasury.

When the vessel set sail from Seattle, therefore, on June 24, 1896, it
carried a large scientific party, as follows: Representing the United
States, Dr. David Starr Jordan, in charge; Mr. Leonhard Stejneger
and Mr. T. A. Lucas, of the United States National Museum; Lieut.
Commander Jeff. F. Moser, U. 8. N., commander, and Mr. C. H, Town-
send, naturalist, of the steamer Albatross; Col. Joseph Murray, special
agent of the Treasury Department; Mr. G. A. Clark, secretary. Rep-
resenting Great Britain, Prof. ID’Arey W. Thompson, of University
College, Dundee, Scotland; Mr. James M. Macoun, of the Geological
Survey of Canada, and Mr. A. Marett, photographer.

OPERATIONS OF THE ALBATROSS IN THE NORTH PACIFIC
OCEAN AND BERING SEA.

The operations of the steamer Albatross during the summer of 1895
were again chiefly directed, as in the previous four years, to the study
of the several problems connected with the fur-seal question in Bering
Sea, under the immediate direction of her commander, Lieut. Com-
mander F. J. Drake, U. 8. N., but, instead of being attached to the
patrol fleet, as had been the custom heretofore, the vessel was given
an independent status under the orders of the Commissioner of Fish-
cries, 50 that the special line of work which she is particularly fitted
to engage in might be carried on uninterruptedly. The commanding
officer, however, was commissioned to board and inspect such pelagie
sealers as might be encountered, in order to afford the opportunity for
sccuring the important information only to be obtained in that way.
The instructions provided for the same general character of observations
a8 in preceding years. The investigation of the pelagic habits and
distribution of the fur-seals was to be made the principal feature of
the cruise, but fishing trials were to be conducted whenever the vessel
was on suitable ground for that purpose. Special attention was to be
paid to the hiydrographic features of tle sea, both in the shallow waters
of the platform and in the deeper areas, with reference to their bearing
upon the different sealing and fishery problers, and assistance was to be
rendered the several parties detailed to conduct the shore inquiries on
both the Pribilof and Commander islands, as elsewhere explained.
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'The cruise began on May 18, 1895, when the Albatross left San Fran-
asco for Puget Sound, Several days were occupied at Port Towusend,
Wash.,and Victoria, British Columbia, in collecting information respeet-
1ug the operations of the sealing fleet, after which the vessel proceeded
orthward through the passage inside of Vancouver Island, having on
board Mr, F. W. True and his assistant, Mr. D. W. Prentiss, jr., who
were to spend the season at the Pribilof Islands. Ubalaska was reached
0n June 15, where Mr. Leonbard Stejneger joined the ship soon after-
,‘"&PdS, and the scal islands on the 24th of the same month. Messrs.
True and Prontiss and Mr. N. B, Miller were landed at the latter place,

- and on the 26th the vessel proceeded on the way to the Commander
I'Slands, off the Siberian coast, running a line of soundings westward
along the parallel of 56° N., from longitude 1770 30" W, to which
position her hydrographic work had been carried during a previous
Beason, ’

This line of soundings was in progress at the beginning of the fiseal
Year, July 1, 1895, stations being made at intervals of 50 miles. An
average depth of about 2,106 fathoms was carried across the deep
basin of Bering Sea, a distance of 530 miles, to a point 22 miles N, § W.
from the northeast point of Bering Island, the bottom throughout this
area being composed principally of brown mud and ooze, but changing
to gray sand and mud as the shelf surrounding Bering Island was
approached. Cape Yushin, the most northerly point of the island, was
sighted on the morning of July 3, the high table-land of the interior
standing out thrrugh the mist, while the shore line was obscured by a
low fog bank. A line of reefs runs parallcl to the northern shore line,
with outlying rocks not definitely located. The water shoals up rapidly
in places, The soundings were carried around the northwest end of
Bering Island, passing within 5 miles of the northwest point, with 20
fathoms on the reef which extends west from the point. Aunchorage
was then made in Nikolski Harbor, where visits were exchanged with
the governor of the islands, Col. N. A. Grebnitsky, and arrangements
made for the landing of Mr. Stejncger and for the conduct of bis
iuguiries. During the short stay iu port a visit was paid by several of
the officers of the vessel to the North Rookery, of which some excellent
Dlmtographs were obtained by Mr. Townsend.

Leaving Nikolski on July 6, and connecting with the previous line
of soundings in 70 fathoms, 5 miles off Capo Yushin or North Cape,

.Bering Island, a course was laid N. 510 E,, true, for a distance of 315
miles, crossing the Kamehatka basin. Inarun of 9 miles a depression.
of 1,017 fathoms was found, the bottom on this slope consisting of gray
sand and mud. The greatest depth, 2,137 fathoms, green ooze, was
reached at a distance of 99 miles from Bering Island.. One hundred
miles farther a rise of 1,727 fathoms, or a depth of 410 fathoms, was
developed, this positiou being in latitude 570 20 N., longitude 170° 09’
E., or iuside of the 100-fathom curve as at present delineated on the
charts of the United States Coast and Geodetic Survey. Continuing
F. R, 96——17
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the soundings southeastward at 10-mile intervals for a distance of 40
miles, the extent and nature of the eastern face of the platform was
determined at 2 mean deptb of 356 fathoms, the bottom being com-
posed of brown ooze, sand, and gravel. A rise of temperature here of
30, as compared with the Kamchatka basin north of Bering Island,
indicated that a branch of the Japan Stream flows around the Oliutorsk
platform, Proceeding 70 miles farther in the same direction the ship
was carried off the platform, the margin of which descends with a
gentle slope, a depth of 1,898 fathoms having been reached 111 miles
S. 460 E., true, from Cape Oliutorsk. The above line of soundings took
the Albatross into localities where depths of less than 50 fathoms are -
recorded on the charts of Bering Sea. The original soundings were
evidently made along lines running sonthward from the above-named
cape, and the observations of the A Ibatross tend to confirm the report
that this coast line is now charted 15 miles too far to the eastward, as
noted on sheet 111 of Hydrographic Office chart No. 528, North Pacific
Ocean,

Again entering the deep basin, a gecond line of soundings was run
across it, S. 76° 13, true, from latitude 55° 37 N, longitude 1720 54/ I3,
to a point 145 miles from St. Paul Island, in latitude 56° 55' N., longi-
tude 1740 48’ W, the greatest depth enconntered Leing 2,084 fathoms,
and » slight rise occurring at the eastern end of the line. The charac-
teristic features of the bottom were blue, brown, and green ooze and
mud. The two lines made this season indicate a comparatively level
floor, with no traces of the remarkable rise of 1,481 fathoms discovered
the previous year 65 miles farther north.

St. Paul Island was reached on July 9, and Mr. Townsend was there
landed with the necessary outfit for delincating and photographing the
rookeries. The Albatross then proceeded to Unalaska for coal and
returned to the Pribilofs on the 16th, spending the remainder of the
month in that locality, in order to render assistance in connection with
the shore work, in whicl the commanding officer also participated,
with the assistance of Ensign W. G. Miller of his staff, Mr. A. B.
Alexander was left at Unalaska, where be secured accommodations on
board the Canadian sealing schooner Dora Siewerd, for the purpose of
making observations on the bunting-grounds during the open season
beginning August 1.

On August 4 the Albatross began the investigation of the habits and
distribution of the seals during their pelagic movements in search of
food, giving most attention to the waters outside of the protected zone,
east of the one hundred and eightieth meridian and north of the fifty-
fourth parallel. In connection with this work the sealing belt of the
season was developed, soundings were made, the beam trawl and tow-
ing nets were frequently employed, and observations were taken at all
stations respecting the temperature and density of the water. A large
part of the region to which the geals resort from their breeding-grounds
on the islands at this time of year was visited, and much progress was
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;IIIi?de T’OWal"d per.fectin g the knowledgo of the more important features of

8 exceedingly interesting arca. The following pelagic sealing vessels
Were boarded and information obtained from them regarding the extent
and character of their cateh botl in Bering Sea aund in the North Pacifie
Ocean during the earlier part of the season, namely, the Rattler, Maud
8., Borealis, M. M. Morrill, Enterprise, Vera, Victoria, Triumph, George

. J’rescott, and Columbia. It was found that much greater care was
exercised in discriminating between the sexes in the catch made by the
United States than by the Canadian vessels, due no doubt to the fact
that all fares are carefully inspected by custom-house officials when
landed at ports in the United States, while no such precautions are
taken on the other side, .

Mr. True and Mr. Prentiss embarked on board the Albatross at St.
Paul Island on August 23, having completed their inquiries. The ves-
sel wag at Unalaska from August 25 to 30, and left that port on the lat-
ter date, bound south. The trip was made by way of Kadiak, Yakutat
Bay, Sitka, and the inland passage to New Whatcom, Wash., which was
Teached on September 18. Nearly a month was spent in the Puget
SOund region in obtaining information respecting the salmon industry,
I order to supplement the observations made during the summer by
the members of the Joint Fishery Commission, as elsewhere explained.
Attention was paid chietly to locating, mapping, aud photographing the
large salmon traps and the several canueries, all of the principal fishing
centers being visited for that purpose. Some inquiries were also made
relative to the fishery resources of Hood’s Canal. During the State fair
held at New ‘Whatcom, the Albatross remained for several days at that
Dlace, being opened up to visitors, very many availing themselves of the
opportunity to examine the novel features of the ship. Mr. Townsend
was principally engaged during this period in completing the records
coucerning the results of pelagic sealing during the past season by
inquiries at Port Townsend and Victoria and in inspecting the catch of
returning vessels.

Leaving Puget Sound on October 16, the Albatross proceeded south-
ward, reaching San Fraucisco on the 20th and the Mare Island navy-
yard on the 24th. She remained at the latter place until January 22,
1896, undergoing general repairs and overhauling, and from January
30 to April 12 was stationed at San Diego, Cal. While here an exawi-
nation of San Diego Bay was made by means of the steam launch and
other smnall boats, the object of this inquiry being to determine the
Principal charaeteristics and resources of the bay, and especially its
Suitability for oyster-culture.

On April 12 the ship proceeded to the vicinity of Cortes aud Tanner
banks, which lie some distance off the coast in about the latitude of
San Dicgo, for the purpose of working out the depths and character of
the bottom imwediately to the westward of these small submarine
elevations, which seem to promise considerable inducement for & local
fishery whenever a demand shall have been established. After the
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first day, however, operations were interrupted by stormy weather, but
a number of soundings and one successful haul of the beam trawl were
made. Leaving this region, the Albatross went to Santa Barbara,
where she remained from the 14th until the 20th of April, participating,
by invitation of the authorities, in the annual flower festival of the
town. From the 20th to the 26th of the same month the ghip was at
San Pedro, where she took part in ¢la Fiesta de los Angeles.” San
Francisco was reached on April 28 and Mare Island on May 1.

From May 7 to 18 the steamer Albatross was under the orders of the
president of the Naval Trial Board, being used in connection with the
official speed trial of the battle-ship Oregon, which took place off Santa
Barbara on the 14th of the month. Ou completion of this duty prepa-
rations were made for the season’s work in northern waters. Mr, C. H.
Townsend, the naturalist of the steamer, who had been stationed in
Washington during most of the winter, on duty connected with the
preparation of his report on the fur-seal inquiries of the previous suin-
mer, returncd to the Albatross abont May 1. The greater part of that
month was spent by him in making investigations in San Irancisco
Bay relative to its oyster-grounds and the suitability of its water
for oyster-culture, supplementing his studies begun in 1891. Special
attention was given to the changes which had oceurred in the extent
and character of the industry during the past few years, the position
and extent of territory occupied by eastern oysters, the methods em-
ployed, and the relations of planted beds to their surroundings with
reforence to their extension by natural processes of reproduction. The
Albatross assisted directly in this work by making a series of dredgings
in the deeper water, which was commenced at the mouth of the lower
bay and was carried up the channels as far as Point San Bruno.

Mr. A. B. Alexander, fishery expert, was dispatched to Puget Sound
on the 17th of May, for the purpose of taking up some special inquiries
respecting the halibut, salmon, and oyster fisheries of that region.

An understanding having been reached early in the season that the
services of the Albatross would not be required in connection with
the fur-seal operations of the Government during the summer of 1890,
except to make the customary delineations and photographs of the
rookeries on the islands, plans were perfected looking to the investiga-
tion of the more important fishery resources of southeastern Alagka,
The principal species on whicl observations were desired were the
halibut and salmon. The extent of coast to be covered by the inquiries
was from the southern boundary of Alaska to the vicinity of Kadiak
Island. The halibut-grounds were to be located and their produe-
tiveness ascertained, mainly with the view of establishing their value
for vessel fishing; while the salmon rivers were to be studied more espe-
cially with reference to suggesting measures to prevent their depletion.

While halibut are known to be generally distributed along the entire
Alaskan coast, no systematic attempt has yeb been made to define the






