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

By Ricuarp RATUBUN, Assistant in Charge.

FUR-SEAL INVESTIGATIONS.

In accordance with a provision of the sundry civil appropriation
bill approved March 3, 1893, it was made incumbent upon the IMish
Commissioner to continue, under the direction of' the Secretary of the
Treasury, the annual investigations relative to the conditions of seal life
on the Pribilof Islands, which had then been carried on during threo
seasons; and the Commissioner was also charged with the conduct of
further observations respecting the life-history and pelagic habits of the
fur-seals. The first of the present series of inquiries on the Pribilof
Islands was made during the summer of 1890 by Mr. Henry W, Elliott,
a special agent of the Treasury Department, appointed under an act of
Congress dated April 5 of that year, which provided for a thorough
examination into the status of the fur-scal industry on the seal islands
of Alaska, so as to make known its relative condition then as compared
with 1872. A novel and important feature of Mr. Elliott’s work was
the construction of a series of maps showing the precise outlines of each
of the breeding and hauling grounds. In 1891, and again in 1892, in
connection with the preparation of the case of the United States for the
Paris tribunal of arbitration, Mr. J. Stanley-Brown, also acting as a
special Treasury agent, conducted corresponding observations,including
the delineation of rookery areas occupied by seals, for the convenience
of which purpose a set of base maps was prepared aud lithographed.
An innovation on the part of Mr. Stanley-Brown was the photographing
of characteristic parts of each of the rookeries, in order to illustrate
gl‘:’iphically the distribntion and abundance of the seals upon them.

,_l‘hc summer of 1892 was the last preceding the meeting of the Paris
tl‘lbunal, and the object in still further continuing the examinations
Was to provide for maintaining a record of all subsequent changes in
gfﬁ.icondition of‘thc rookeries, especially under the operations of the
\V‘as St(']bwz'u'f('l,vwluch had not, ho\.vever, z.mt; t.hat da';e been concluded. 1t
to r,e ) (:2:;6‘5{)18’ made @ part of the mls,‘su')n of the steamer Albatross
Ilﬂtul%alist; oé‘eﬂobservatmns of Messrs, Elliott and Stanley-Browu? the
able provion 1e s‘t‘gamer, Mr. C. 1L, Townsex‘ld, who .had had (:()1181(1‘(31‘-
the conduot i ;31;]1)?1 ience with the matte%', being speclz.llly chm:ged with

1is work, He was stationed at the islands from July

11to August 18,1893, and was assisted in the photographic work by
¥ R.94——G 81
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Mr. N. B. Miller. The delineation of the rookeries and the taking of
the photographs were all accomplished during the period when seal
life was most abundantly represented on the islands—that is to say,
when the rookeries had reached their maximum development for the
season and before the females had begun their search for food. The
views, 46 in number, were taken from the same positions as in 1892, and,
so far as the weather permitted, at corresponding dates. The observa-
tions related mainly to the abundance of seals as compared with the
previous season, the number of bachelor seals available for killing, the
effects of long-distance drives and of culling, and the results to be
expected from a continuance of pelagic sealing. In accordance with
the law, the report of Mr, Townsend was transmitted to the Secretary
of the Treasury.

The experience of the Albatross in previous years, as well as in 1893,
has demonstrated that the pelagic habits of the seals can not be satis-
factorily studied by means of so large a vessel, if by a steamer at all,
about the only opportunities afforded for examining specimens being on
the few occasions when a sealing schoouer is boarded. To obviate this
difficulty during the season of 1894, arrangements were made before
the close of the fiscal year to have Mr. A. B. Alexander accompany
one of the vessels actually engaged in pelagic sealing during the open
period in the Bering Sea—that is to say, after August 1. The impor-
tance of such an undertaking will consist in the advantages to be gained
from expert evidence in respect to several of the questions which have
given rise to controversy, such as the proportions of each sex found at a
distance from the islands, the breeding condition of the temales there
taken, the feeding habits of the seals, the character of their food, cte.

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

During the summer of 1893 the steamer Albatross, Commander Z. L.
Tanner, U. 8. N., commanding, was attached to the sealing patrol fleet
operating in the North Pacific Ocean and Bering Sea under the orders
of the Secretary of the Navy. Iler instructions also provided for the
customary fishery investigations and for those relating to the pelagic
habits of the fur-seal, as directed by Congress, which were to be carried
on to the extent permitted by the requirements of this special detail.
Through the cooperation of the senior naval officer in charge, a consid-
erable amount of time was allotted to these inquiries, but they were
necessarily restricted to that part of Bering Sea within the limits of
possible pelagic sealing.

Leaving Port Townsend, Wash., on May 24, 1893, the Albatross fol-
lowed along the course taken by the seal herds and the sealing fleet as
far as Unalaska, whence she proceceded by way of Bering Sea and
Amukta Pass to Adak Island, of the Aleutian chain, arriving at the
latter place on July 1, the beginning of the fiscal year. The object of
visiting Adak Island was to learn if one of its harbors, the Bay of
‘Waterfalls, was being used as a rendezvous by pelagic sealers and
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although no vessels were found there at the time, there were indica-
tions that it had been so utilized earlier in the seasou. After making
an examination of the harbor, a line of soundings was carried south-
easterly to latitude 50° 03’ N., longitude 174° 30/ 'W,, in order to ascer-
tain if the deep submarine trough occurring to the eastward and
running approximately parallel with the trend of the Alaska I’eninsula
and Aleutian Islands extended to this point. A maximum depth of
4,002 fathoms was found in latitude 500 28’ N, longitude 175° 10’ W.,
and only 2,802 fathoms at the end of the line, the depression being
again crossed in 3,794 fathoms on the way back to Amulkta Pass, thus
demonstrating the existence of the trough in this vicinity. The beam
trawl was used in Amukta Pass, whence a line of soundings was run to
the Pribilof Islands, which were reached on July 10. Mr. C. 1. Town-
send, accompanied by Mr. N. B. Miller, was at once landed to begin
upon the work of delineating and photographing the rookeries, as else-
where explained, this task not being finally completed until August 18.

Until near the end of July the movements of the Albatross were gov-
erned chiefly by patrol duty aud by the necessity of rendering incidental
assistance in connection with the party on the islands, but some fishery
and hydrographic inquiries were conducted, more especially to the
northwestward of the Pribilofs. Before the close of the month, how-
ever, the investigations were taken up on a more comprehensive basis,
and they were continued systematically until September 3, although
Datrol service remained a necessary adjunct of the work. The plan as
carried out provided for regular series of observing stations along
13 lines equally distant from one another and radiating from a com-
:non center located midway between St. Paul and St. George islands,
The length of cach of these lines or radii was 225 miles, the area
Covered being, therefore, circular in shape and 450 miles in diameter;
1t extended a considerable distance beyond the border of the shallow
Platform to the south, east, and southeast of the islands, but the bulk
of the work was done inside of the 100-fathom curve, which practically
Imarks the outer limit of profitable fishing-grounds.

The inquiries comprised the customary examinations respocting the
depth and temperature of the water; the character, condition, and rich-
less of the bottom; the food-fishes of the region, their distribution,
abundance, size, quality, ete., and the additional ones relating to the
fur-seal. Tt was found to be impossible, however, to obtain satisfactory
'Tehmlts in respect to the pelagic habits of the seal, which, quickly
“‘litl‘med at the approach of any object, is especially distrustful of &
:;eamer under.\\‘ra,y, and the most that could be accomplished was to
cu(:grg the positions of those noticed from the deck. Under the cir-
devis tiln(.!es, therefore, it was not considered exped}ent for the ship to
Yor I? ¢ from the regular courses laid out in connection with the fishery
than y and the number of seals observed was undoubted}y much' smaller
Sealswxguld l.vae been the case had they 'be‘en hunted for persxstgntly.

cre seen along 11 of the 13 radiating lines, the most distant
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positions being from 180 to 200 miles from the Pribilof Islands in north-
easterly, northwesterly, southwesterly, and southerly directions. With
respect to their feeding-grounds in August, Commander Tanner makes
the following remarks:

The 100-fathom curve from the one hundred and seventioth to tho one hundred
and seventy-fourth meridian is a favorite feeding-ground, where scatterod seals wore
frequently observed from the docks of the vesscl, a suroc indication that it would
have been a prolific hunting-ground had we hove to and sent out boats. Next to
this region, the largest numbers were observed near the northern extremity of radial
No. V, and it soon became ovident that the Augnst feeding-grounds wero to the
westward of the meridian of the Pribilof Islands. IRarlier in theseason they would
doubtless have been found in greater nnmbers east of that meridian, where their
food, composed largely of codfish, would still abound in the shoaler waters of
eastoern Bering Sea.

The restriction of the fishery work to a period of scarcely more than
a month’s duration made it necessary te so hasten its progress that the
fishing trials could not, in most cases, be conducted with sufficient
thoroughness to satisfactorily demonstrate the productiveness of the
different grounds examined. Notwithstanding this fact, however, the
results obtained have enabled Commander Tanner to reach certain
conclusions which it is important to note in this connection. So far
as known at present, Baird Bank and Slime Bank, in Bristol Bay,
described in previous reports, afford the only profitable cod fishiug in
Bering Sea on a commereial basis, although this species has also been
taken to a slight extent on the Kulukak Ground and is sufficientiy
abundant along the shores of the Alcutian Islands to supply the local
demand. With respect to other parts of the sea, Conmander Tanner
makes the following statement:

Banks have been reported in various parts of Bering Sca, but we have no data at
present that would justify a fisherman in visiting them as a commercial venture. A
vessel can anchor anywhere inside of tho 100-fathom lino and by persistent fishing
take enough to ¢ fill the decks,” to use a common expression, where a mess for all
hands has been canght. The same nay be done in calm, smooth weatber, when the
ship is 1ying dead in the water, yet the locality might be worthless commercially;
and, in fact, such is the easo over the greater portion of Bering Sea. "The search for
cod in paying quantities would be confined to spots where the hottom is free from
mud, and a glance at the chart will show the prescribod areas where success would
be probable.

First, & stretch of 60 miles or more will be ohserved ESE. (mag.) of St. George
Island, in frown 70 to 80 fathoms, coarse sand and gravel, and fine dark sand, near the
100-fathom curve. Another spot having favorableindicationslies about 50 miles N15.
by N. (mag.) from the island, in 40 fathoms, gray sand and rocky, and fine gray sand.
A region of considerable area, having promising foatures, lies from 180 to 200 miles
NE. (mag.) of 8t. PaulIslaud in from 20 to 30 fathows, fine gray sand and shells. A
spot about 42 miles N. by W. } W, (mag.) from northeast point of St. Paul Island
has been reported as a bank, and has favorable indications, in about 40 fathoms, sand
and gravel. Thero are other places between the above spot and Nunivak where a
certain degree of success might be expected, although our examination did not
develop a particularly rich fauna. There is also a region near the 100-fathom curve,
in from 70 to 90 fathoms, fine gray sand and rocky bottom, lying from W.by S.to
‘SW.by W. (nag.) of St.Iaul Island, which promises well, although the dopth is
greater than fishermen are in the habit of resorting to in this region.
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The report of tho fishery expert, Mr. A. B. Alexander, gives the exporience of this
vessel in fishing with hand lines from the rail, but in considering the results it must be
romembered that the vessel was always under way, froquently drifting rapidly before
boisterous winds and heavy seas. Tho duration of trials never exceeded 20 minutos,
and other work was frequently carried on when line fishing was impracticable;
henco somo of the most favorable localities escaped a fair trial with hook and line.

It is reusonable to suppose that tho presence of cod varics with the seasouns in the
shoal waters of Boring Sea,as in othor localities, and that they will be found in
greater depths as summer approaches. The Albatress hias never taken halibutin any
cousiderable quantities in Bering Sea, and none of large size. 'Tho conditions under
which trial lines have been used were particularly unfavorable for tho capture of this
slow-biting fish. Trawl lines set on favorable bottom near the 100-fathom line would
be an interesting experiment, from whicli good results might be expectod to follow.

Incidental to the specific objects of the cruise in Bering Sea, atten-
tion was also given, as heretofore, whenever the opportunity offered, to
the requirements of navigation, in the direction of perfecting the infor-
mation relative to harbors, coast lines, the passes between the islands,
ete. Inview of the dangers attending navigation in this region and the
limited surveys hitherto made there, this work can not fail to be of great
Practical benefit, especially considering the number of vessels which
nhow assemble in Bering Seca every season in connection with the fur-seal
fishery, With respeet to the principal harbor, located at the entrance
to the sea, Commander Tauner summarizes his results as follows:

Great difficulty has frequently been oxperienced in making Unalaska in thick
Weather in the absence of soundings, and wo have from timo to time run lines from
the 100-fathom curve to Unalaska Bay, which wero supplemented after our departure
from Unalaska by a line from TPriest Rock, off Kalelthta Point, to the north head of
Alentan, and thenco to Akuu, the routo nsnally followed by stoamers between Unimak
Pugs and Unalaska., ‘Theso soundings, with others wo Lave made in tho vicinity of the
Fox Islands, will, when plotted on a chart of largo scale, greatly assist the navigator,
inasmuch ag it will muke the lead available.

The work in Bering Sea terminated early in September, and on the
9th of that month the Albaiross left Unalaska bound south. In accord-
ance with the directions of the senior naval officer, a course was first
laiq along the south side of the Alaska Peninsula as far as Kadialk for
the purpose of intercepting, if possible, certain vessels for violation of
the hunting regulations. From off Cape Groville, Kadial, soundings
Were made to the vicinity of Cape Edgecumbe, Baranof Island, with
“30 object of investigating the circumstances connected with a reported
discoloration of the water in the neighborhood of latitude 570 16/ N,,
I‘T“gitude 143° 11’ W, but only deep water and normal conditions were
discovered along all parts of the line. Sitka was reached September 17,
’1)01't Townsend on the 24th, and the Mare Island navy-yard on the 30th.
The control of the movements of the ship by the Navy Department
was ?elinquished on October 16, but the work of repairing and refitting
detained her at the navy-yard until the end of the calendar year.

As t.he appropriation would not permit continuous operations during
th‘e winter, the Albhatross was ordered to San Diego, where a survey
of the bay was considered desirable, and where the hiealth of the crew
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could best be assured. She reached that locality on January 4, 1894,
and remained there until March 27, the examination of the bay being
conducted by Mr. N. B. Miller, under the direction of Commander Tan-
ner, and relating to its general fishery resources and its advantages
for oyster cultivation. Returning to the Mare lsland navy-yard the
last of March, Mr. Townsend and Mr., Alexander were dispatched to
the Puget Sound region to make inquiries respecting the character
and conditions of the sea and salmon fisheries adjacent to the interna-
tional boundary line in the interest of the joint investigation elsewhere
described. On April 11 the ship was again placed under the orders
of the Secretary of the Navy for detail to sealing patrol service during
the season of 1895, and on April 19 she reached Port Townsend, the
first rendezvous of the fleet. Nearly a month was spent in this region,
such time as could be spared being given to cooperating with Messrs.
Townsend and Alexander in the loeal inquiries above referred to.

Commander Tanner relinquished his command on May 1, being suc-
ceeded by Lieut. Commander F. J. Drake, U. 8. N,, and on May 17 the
Albatross proceeded north in company with the flagship, the U, 8. S.
Mohican. Thecourse was first to Unalaska, and thence to Attu Island,
at the western end of the Aleutian chain, where Lieutenant Jacobs,
United States Revenue Marine, was landed. Returning eastward, an
outlook was maintained for the purpose of intercepting any sealing
schooners which might approach from the westward with the intention
of entering Bering Sea. Stops were made at the islands of Agattu,
Kyska, and Atka, and the fishing-grounds in their vicinity were hastily
examined. The latter part of June was occupied in patrol duty and in
conducting observations relative to the distribution and pelagic habits
of the fur-seal to the eastward and the southeastward of the Pribilof
Islands, fishing trials being also made in the same connection. The
instructions for 1895 contemplated the same combination of fishery and
sealing work that had been carried on the previous scason,

During the year the Albatross had been at sca 138 days, and had
steamed 17,269 miles. The number of fishing and dredging stations
occupied was 223, and of hydrographic stations 259. The civilian
scientific staff’ cousisted of Mr. C. H. Townsend, naturalist; Mr. A. B.
Alexander, fishery expert; and Mr. N. B, Miller, laboratory assistaut.
Mention should also be made of Mr. H. C. Fassett, the captain’s clerk,
for his efficient services in preparing the charts illustrating the results
of the investigations.

The retirement from active service with the 1%ish Commission, near
the close ot the fiscal year, of Commander Z. L. Tanner, U. S. N., has
been the cause of deep regret, to which the writer ventures to give
expression in this connection. Illness, following an attack of grip, made
it imprudent for himn to risk the exposure or assumme the arduous duties
attendant upon a northern cruise during the summer of 1894, and hence
the action taken, at his own request. Commander Tanner was first
assigned to duty with the Fish Commission as in charge of the tempo-
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rary dredging steamer Speedwell in 1879, which led to his being selected
by Professor Baird to supervise the planning and construction, first,
of the steamer Fish Hawk, and, later, of the steamer Albatross, each of
which he commanded in succession. The exceptional advantages
afforded by these two vessels for marine investigations have, through
his energetic and appreciative cooperation, been utilized to the greatest
possible extent, the appliances for research have been developed and
perfected to a degrec not elsewhere approached, and the results accom-
plished in the lines both of fishery and of deep-sea exploration have
greatly surpassed those by any other nation. After an experience of
nine years ou the Atlantic coast, during which his work extended from
Newfoundland to South America, he was especially qualified to enter
the comparatively unknown region of the North Pacific Ocean and
Bering Sea, with which his name will ever remain associated as the
earliest practical exponent of its fishing-grounds and fishery resources.
Commander Tanner has in course of preparation an important paper
descriptive of the methods of investigation employéd on board the
Albatross and of the history of their development.

JOINT INVESTIGATION OF FISHERIES IN WATERS CONTIGUOUS
TO CANADA AND THE UNITED STATES.

On December 6, 1892, an agreement was entered into between Great
Britain and the United States for the investigation, by a joint commis-
sion of two experts, of the fisheries prosecuted in the territorial and
contiguous waters of Canada and the United States, with the object
of determining the regulations, practices, and restrictions proper to be
adopted in concert for their prescrvation. The provisions of this
agrecment, the subjects and territory comprised within the scope of
the inquiry, and the work accomplished to the end of the fiscal year
1892-93 were cxplained in the last annual report. At the close of that
Year the two representatives, Dr. William Wakeham on the part of
Great Britain and Mr. Richard Rathbun on the part of the United
States, were at Ilastport, Me., having made a rapid reconnoissance of
the mackerel fishery northward from New York City. Mr. R.Venning,
of the department of marine and fisheries of Canada, accompanied Dr.
Wakeham until July 8, and Dr. Hugh M. Smith, of the United States
Fish Cowmission, acted in conjunction with Mr. Rathbun until July 21.

During a large part of July the Commission was engaged in investi-
gating the mackerel in the Gulf of St. Lawrence, having the use for
that purpose of the Canadian fishery cruiser Acedia, Capt. O. G. V.
Spain commanding, by which means all the principal fishing centers
Were visited in rapid succession, the movements and spawning habits
of the fish being studied, and many fishermen interrogated respecting
the .abunda.nce of the species and condition of the fishery. Returning
again to Eastport, Me., a temporary laboratory was established there to
I_\rovide the weans for studying the marine and especially the herring
fisheries of Passamaquoddy Bay and adjacent waters. The Fish Hawk
Was detailed to the region to assist in the work, which was carried on
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by Mr. H. F. Moore, of the University of Pennsylvania, and Mr. W, C.
Kendall and Mr. B. L. Hardin, of the IFish Commission. This party con-
tinued its inquiries into November, making observations also respecting
the fresh-water fishes in the upper St. Croix River.

By the cnd of July the members of the Commission had begun the
examination of the St. Croix and St. Jolm river basins, which are
contiguous to Maine on the one side and to New Brunswick and Quebee
on theother. Attention was first paid to the St. Croix River, including
the main stream and its two branch systems, together with the inter-
esting chain of lakes which counstitute the most conspicuous features
of the latter. An important part of this investigation was the survey,
by the steamer Fish IIawk, under Lieut. Robert Platt, U, S. N, of the
extensive beds of sawdust which encumber the upper tidal channel of
the river from near the “Ledge” to the Calais-St. Stephen bridge.

The St. John River was next taken up, and all important places along
its course were visited from the Bay of Fundy at its mouth to the St.
Francis River in the upper part of the main valley. Examinations were
also made of the Aroostook and Meduxnikeag rivers, the two most im-
portant western tributaries of the lower basin Iying chiefly in the State
of Maine and formerly resorted to by many salmon. This species is the
principal one of international concern in both the St. John and St. Croix
rivers, in whieh its numbers have been greatly redueed through the
building of dams and the polluting and obstructing influences of factory
refuse, although excessive fishing may also bave been partly responsible
for this result,

After completing the work on the Maine border Dr. Wakeham and
Mr. Rathbun proceeded to the npper part of the St. Lawrence River,
where they began the examination of the basin of the Great Lakes,
their investigations extending westward along the northern sides of
Lake Ontario and Lake Iirie as far as the Detroit River, where the
season’s field work was completed about the middle of October.

During November sessions of the Commission were beld at Glouces-
ter, Mass., Portland and astport, Me., where the testimony of many
mackerel and other fishermen was obtained and recorded stenograph-
ically. Dr. Hugh M. Smith was present at Gloucester and took part in
the examinations,

In the spring of 1894 arrangements were completed for a thorough
study, during the snceeeding summer and fall, of the natural history
of the fishes and the methods and statistics of the fisheries throughout
the boundary waters of the chain of the Great Lakes and adjacent
regions.  The statistical inquivies were to be under the direction of Dr.
Hugh M. Smith, the natural-history topies and the relations of the
fishies to the different methods of capture employed being assigned to
several parties, as follows: Lakes Ontario, Champlain, and Memphre-
magog, and the upper St. Lawrenee River to B. W. Iivermann and
R. R. Gurley, of the Fish Commission, Barton A, Bean, of the National
Muscum, and I, H. Hinckley, of Bowdoin College; Lake Erie and Lake






