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

By RiciiARD RATHBUN, dAasistant in charge.

FUR-SEAL INVESTIGATIONS.

. In the last aunual report a brief outline was presented of the inqui-
ties conducted by this Government, immediately preceding and subse-
quent to the Paris Tribunal of Arbitration, relative to the natural
lljStory of the fur-seal and the industry to which it gives rise in the
North Pacitic Ocean and Bering Seca, and also of the part taken by
the Fish Commission in connection therewith. By act of Congress
approved March 3,1893, the Fish Comimissioner was instructed to have
€Xaminations made annually respecting the condition of the rookeries
Ou the Pribilot Islands, the same to be carried out under the direc-
tion of the Secretary of tho Treasury, to whom the results are to be
Sllbmitted, and he was also charged with the further investigation of
the‘l)elagic habits and life-history of the seals. The former of these
sub.]ects, although requiring a prolonged series of observations during
eacp season, does not present wny serious obstacles in the way of exe-
Cution, but the study of the latter is rendercd exceedingly difficult on
aceount of the wide pelagic distribution of the seals through a large
Dart of the year, their extensive migrations and rapid movements, and
tlrlelr well-known timidity at sea, especially in the presence of & steamer.
+ evgrtheless, much important information of this character has been
Obtained both by direct observation and by the inspection of the catch
m""de‘by sealing vessels.
th?:tlt has been‘l'ound inexpedient t'o ut,.t;empt the killing of seals from

Lleamer Albatross, and the examination of a large number of fresh
Sbecimens was considered advisable, Mr. A. B. Alexander, the fishery
expert of that steamer, was detailed to accompany one of the pelagic
Sealers iy, Bering Sea during the open part of the season of 1894,
()i)ce?lmntl'odatiogs were furnished to him on board the schooner Lou'z's

Yaill ; 1(1)1 Astoria, Orgg., through the courtesy‘of l_)er magter, Captain
obserys t§1 thus affordlmg an excellent‘ opportunity for makxlng accurate
seﬂ]ersjlons regarding the .1)1'01')f>rt1(111 of cach sex obtained by the
s ta»ken“ the open waters of Bering Sea, the condition of the females
ObServg,t‘jls to nursu}g and pregnancy, t-he.nzuture of the food, etc. These
i-‘-lﬁpecti ons wevre.turt.her supplemented in the fall by the custo.m-hous.e

Ous at United States ports as the vessels returned with theiv
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cargoes, both Mr. Townsend and Mr. Alexander taking part in that
examination, and by their familiarity with the structure of the seals
insuring greater precision in the results.

The customary cxamination of the rookeries on St. Paul and St.
George islands, including the delineation of their outlines and the pho-
tographing of characteristic areas, was made between July 12 and
August 1, 1894, by Mr. C. H. Townsend, naturalist of the Albatross,
assisted by Mr. N. B. Miller in the photographic work. Mr.Townsend
and Mr. Miller again visited these islands between September 9 and
13, for the purpose of ascertaining the extent of mortality among the
seal pups, caused by the destruction of the females in connection with
pelagic sealing, and succeeded in obtaining a very fair count of the loss
by that means.

In planning for the sealing investigations durm" the season of 1895,
arrangements were made for much more extensive operations than had
previously been undertaken in any one year, and before the close of the
fiscal year the work was well under way. Besides the regular annual
examination of the rookeries by Mr. Townsend and the detailing of Mr.
Alexander to a second cruise on bdard one of tho pelagic sealers, two
additional series of inquiries have been provided for, one on the Pribilof
Islands, the other on the Commander Islands. These are designed
especially to cover the natural history of the seals as exemplified under
the conditions now existing, with the object of affording the means for
comparison with the results of earlier researches, and of establishing
more clearly the relations of the different practices connected with
their killing, both on land and at sea, to the depletion of the seal herds.

To carry on these special investigations it was fortunately possible to
secure the services of two accomplished and experienced naturalists,
Mr. I'. W. True and Mr. Leonhard Stejneger, the former curaior of
mammals, the latter of reptiles, in the United States National Museum.
Mr. True was assigned to the Pribilof Islands and took with him as
assistant Mr. 1. Webster Prentiss, jr., also detailed by the National
Museum.

They proceeded with the Albatross from Port Townsend to Alaska in
June, 1895, being landed upon the Pribilof Islands in-the latter part of
the month. Mr. Stejneger had had a previous acquaintance with the
Commander Islands, where he was stationed during eighteen months
in 1882-83, under theé auspices of the Smithsonian Institution, and in
the course of his observations at that time he paid considerable atten-
tion to the habits of the fur.seals, as well as to the condition of the
rookeries. He is, therefore, especially well qualified to pass upon the
changes which have taken place during the past twelve years, cover-
ing the entire period of extensive pelagic sealing; and the study of
this problem has therefore been assigned to him. Theaccomplishment
of this part of the investigation has been rendered possible through
the courtesy of the Russian Government, which not only granted per-
mission for Mr. Stejneger to reside upon tha islands and make the
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Decessary observations, but also signified its learty indorsement of
the objects of his visit. Mr. Stejneger left San Francisco June 6, 1895,
on the Alaska Commareial Company’s steamer Bertha, for Unalaska,
“where he Jjoined tho A lbatross, and was taken thence to the Commander
Isla,nds, stopping for a few days en route to examine the rookeries of
the Pribilof Isiands.

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

During the summer of 1894, as in the previous year, the steamer
AlbatrosS, Licut. Commander T. J. Drake, U. 8. X., commanding, was
again serving in connection with the sealing patrol fleet in the North
Pacifie Ocean and Bering Sea, under the direction of the Socretary of
the Navy., Her movements were therefore subject to the orders pf
the senior naval officer in charge, but, so far as the exigencies of this
Special detail permitted, the customary inquiries respecting the Alaskan

Shi“é?"grouuds and the pelagic habits of the fur-seal were to be carried
o0, and complete instructions covering those subjects were issued to the
Comanding officer. The annual examination of the rookeries of the
Pribilof Islands also devolved upon the nacuralist of the Albatross,
whose observations in that regard are elsewhere referred to.

On May 17, 1894, in company with the flagship of the fleet, the U. S.

. Mohican, the Albatross left Port Townsend, Wash., and procceded
to Ullala,ska, going thence to Attu Island, at the western end of the
Aleutjan chain, for the purpose of conveying Licutenant Jacobs, U. S.

M., to that place, which had been selected as the point of registry
for the fur.seal vessels enterin g Bering Sea from the Asiatic side. On
the retyry, trip an outlook was kept for sealing schooners amoug the
basses of the Aleutian Islands, and stops were made at the islund§ of
Agattu, Kyska, and Atka, the fishing-grounds in their vicinity being

astily examined. The regular - patrolling work in Bering Sea was
taken up before the close of J une, 1894, and was continued until after
the midqle of September, being interrupted only by visits to Unalaska
fol‘ coal and to the Pribilof Islands in connection with the rookery
nvestigations, and by a trip to the region of the Sannak Islands.

1 the course of the season the cruising-ground of the Albatross was
?xt,e"ded Practically to .all sides of the seal islands, both outside and
}"mde of the protected zone of 60 miles radius.

The firgt part of July Shaw Bay, on the north side of Unimai Island,
a‘nd Akutan Bay were visited. On the 12th of the same month Mr.
- H, Townsend and Mr. N. B. Miller were landed on the Pribilof
Islangs to begin the photogré,phing and delineation of the rookeries,
anq the steamer proceeded thence to the southern entrance to Isanotski

tralt; between Unimak Island and the mainlaund, in order to intercept
::g b:ez_”li“g vessels that might attempt a passage tlerl{gl.l. Af!;er
th alning there and at Morzhovoi village several days she joined with

®U.8.8. Petrel in an examination of the anchorages about the Sannak
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Islands to which small vesscls resort, and also did some sounding
work between those islands and the mainland. The latter part of July
Mr. A. B. Alexander, fishery expert of the Albaiross, was detailed to the
sealing schooner Louis Olsen, of Astoria, Oreg., to enable him to make
more complete observations relative to the fur-seal at sea than were
possible from the steamer. 1le remained with the schooner during her
entire cruise, and went with her to Victoria, B. C., where he subse
quently rejoined the Albatross.

Barly in August, while tracing the limit of seal movements to the
northwestward of St. Paul Island, in the direction of Cape Nazarin,
on the Siberian coast, a line of soundings was run out into the deep
water beyond the 100-fathom curve, which developed an elevation or
submarine ridge of proportionally great height above the surrounding
bottom, but the examination was too limited in extent to show its
relations with the platform. The region is a favorite feeding-ground
for seals, and Licutenant-Commander Drake believes that the ridge
has more or less influence upon the currents hordermg the platform,
possibly affecting the presence and abundance of pelagic life. Only a
comparatively small number of fishing trials by hand lines were made
during this season, but the shore fisheries were studied and collections
made by seining at all places visited by the steamer. Many important
bydrographic results, both at sea and along the coast (the latter relat-
ing to the shorc line, harbors, ete.), were accomplished,

The Albatross left Unalaska on September 20, and proceeded by way
of Sitka and Port Townsend to the Mare Island navy-yard, where she
arrived on October 17. A brief stop was made in the Puget Sound
region in order to obtain information from the recently returned sealing
vessels respecting the extent and character of their catch and their
experiences during the past season, Mr. Townsend and Mr. Alexander
were also left in this region, where they remaired for several weeks,
continuing the investigation of the local sea and salmon fisheries which
had previously been taken up.

The control of the Albatross was relinquished by the Secretary of the
Navy on October 20, soon after which extensive repairs to the hull and
fittings were begun; they were not finally completed until the middle
of May, 1805. During this interval two examinations of Willapa Bay,
Washington, were made by Mr. Townsend and Mr. Miller, respectively.
The former visited the bay in the fall of 1894, for the purpose of deter-
mining the best location for making a plant of eastern oysters. The
latter was there in Mareh, 18935, and made a general study of the bot-
tom and of the density and temperature of the water with reference to
oyster-culture. :

The work of the Albatross for the summer of 1895 was planned upon a
different basis from that of the previous two years, although her ernising
-ground was to be essentially the same. Instead of being attached to
the patrol fleet, the steamer was given an independent status, under
the direction of the Commissioner, in order that the several lines of
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inquiry whiclh more properly belonged to her might be carried on with
less interruption. The commanding officer, however, was duly com-
missioned to board and inspect any pelagic sealers which he might
encounter, so as to afford the means of securing the important char-
acter of information only to be obtained in that way. Besides serving
for the transportation of the several persons detailed to conduct the
special researches relative to the fur-seal on the Pribilof and Commander
islands, as elsewhere explained, the work laid out 1)1'0\'i(le(1 for the
same character of observatious as herctofore. The hydrographic fea-
tures of Bering Sea, both on the eastern platform and in the deeper
waters, were to be studied with rveference to their bearing upon the
different fishery and sealing problems. The pelagic scaling investiga-
tions were to be made the principal feature of the cruise, and fishing
trials were to be conducted whenever the vessel was on suitable ground
for that purpose. Arrangements were also made to have Mr. Alex-
ifnder join one of the larger scaling schooners during the open season
for hunting in the sea, in order that he might confirm and extend his
observations of the previous season.

Leaving San Francisco on May 18, 1893, the Albatross proceeded to
Victoriu-, B. C., aud Port Townsend, Wash., where several days were
Spent in gathering information respecting the spring seal-fishery and
the intention of the hunters relative to summer fishing in Bering Sea.
She was joined at Port Townsend by Mr. True and Mr. Preutiss,
bound for the Pribilof Islands. On June 15 the vessel reached Una-
lf‘lSka-, where Mr. Stejneger reported on board for transportation to the
Commander Islands. St. Paul Island was visited on June 24 for the pur-
Dose of landing Messrs. True, Prentiss, and Miller, and on tho 26th of
that month the Albatross started for the Asiatic side, running a line of
-Soundings westward along the parallel of 56° N. from longitude 177°
30/ W., to which point her hydrographic surveys had previously been
carried, This work was still under way at the close of the fiscal year,
but enough progress had Ueen made to show the comparatively uniform
level of the bottom across this part of the Bering Sea basin, the depths
ranging ondy from 2,056 to 2,105 fathoms, and the bottom consisting of
brown mud and ooze.

During the fiscal yeur 1894-95 the Albatross was at sea 112 days and
Steamed 13,181 miles. ‘

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

The investigation of the fisheries in the waters contiguous to Canada
al}d the United States, undertaken in accordance with the provisions
Of the joint agreement of December 6, 1892, between this country and

Yeat Britain, was continued during the summer, fall, and spring
g;f’;llfhs and related chiefly to the chain of the Great Lakes and I.Jake
b 0 'Woods, and to the mackerel fisheries. The two 1‘epresentz.lt1ves,

T. William Wukeham, on the part of Great Britain, and Mr. Richard
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Rathbun, on the part of the United States, visited all of the waters
examined and gave their personal attention to the different problems
arising in connection with each of them. The study of the Gireat Lake
system was first taken up by them in the fall of 1893, at whiclh time the
inquiries were restricted to the upper part of the St, Lawrence River
ard the Canadian shores of Lake Ontario and Lake Irie. The work
was resumed in June, 1894, when the examination of the United States
waters was begun, a large force being organized for this purpose in
order to complete the task in as short a time as possible.

The statistical inquiries were prosecuted by the Division of Statistics
under the direction of Dr. Hugh M. Smith, the assistant in charge,
while the investigation of the fishes and nshmg methodq was carried
on by several special parties, as follows:

Lakes Ontario, Champlain, and Memphremagog, and the upper St.
Lawrence River, by B. W. Evermann and R. R. Gurley, of the Fish
Commission, assisted by Barton A. Bean, of the United States National
Museum, and R. H. Hinckley, of Bowdoin College.

Lake Erie and Lake St. Clair by H. . Moore, of the University of
Pennsylvania; B. L. Hardin,of the Fish Commission,and Cloud, Rutter,
of Stanford University.

Lake Huron by J. T. Scovell and D. C. Ridgely, of Indiana.

Lake Superior and Lake of the Woods by Dr. Wakeham, Mr. Rath-
bun, and A. J. Woolman and U. O. Cox, of Minnesota.

The examinations along the Canadian shores of Lake Superior and
Lake Huron, including Georgian Bay, were made by the representatives
themselves, having the use of the Canadian fishery cruiser Petrel in
the last-mentioned waters. They also held conferences with the fisher-
men at all the important fishery centers along the chain of lakes except
on Lake Michigan, which was omitted from their inquiries as not form-
ing a part of the boundary system.

The investigations made in these waters were conducted upon as
comprehensive a basis and in as thorough' a manner as the time and
circmnstances permitted. Their object, as explained in previous reports,
was to determine the present condition of the fisheries as compared
with tbeir condition in the past, the extent and causes of any dccrease
which had occurred, the necessity for remedial measures, and the reg-
ulations best suited to insure the maintenance of the supply of fishes
and to provide for its increase where a depletion had taken place. The
scope of the work, iu view of the short period available for its comple-
tion, precluded to a great extent the making of the detailed researches
essential to positive conclusions on all points. The testimony of the
fishermen had, therefore, to be depended upon in large part, but their
statements were carefully weighed in the light of the combined evi-
dence obtained, and much important and accurate information was
secured through the direct observations of the field assistants.

The most essential feature of the investigation was the study of the
important market fishes in their relation to fishing methods employed
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for their capture. Thisrequired a knowledge of the distribution of the
§e\'eral species, of their habits and movements, their food, their spawn-
Ing seasons and places, and of the history of the younger stages. With
respect to the apparatus, it was essential to ascertain the character,
100ation, and amount of each kind in use and the conditions under which
their operation is effective. The position and extent of all fixed appli-
ances were accurately determined and represented on a series of charfs
to illustrate graphically their relations at different periods to the bodies
of fishes which they intercept, and the distribution by quantity of the
movable appliances, the gill nets especially, was worked out, for each
Season, with as much definiteness as possible. The sizes at which the
different fishes reach maturity in relation to the sizes of the mesh in
the several kinds of nets by which they are taken, and the extent of
Capture of immmature sizes were also studied, as well as the effects of
ﬁshillg during the spawning seasons and at other periods when harmfual
results are claimed to be produced, the eflects of polluting agencies, ete.

The relations of the size of mesh in the pound nets to the sizes of the .
fishes taken by that means was, moreover, made the subject of experi-
ment both in the fall of 1894 and in the spring of 1893, a pound net
Specially constructed with a different size of mesh on each side being
‘mployed for that purpose. During the former period it was fished off

}lron, Ohio, in one of the pound-net strings owned by Messrs.
Wickha.m & Co., and during the latter period off the south side of

elley Island in one of the strings belonging to the Sandusky Fish

Onpany, The net was operated free of charge by both of these firms,
and every means was taken by them to insure it a fair trial. Mr. Rut-
ter wag in charge during the fall season and Mr. Hardin during the
Spring, .

The mackerel inquiries conducted in part with reference to the
Tequirements of the joint investigation were continued during the sum-
mer of 1894 and were again taken up in the spring of 1895, as explained
nder another head. During May, 1895, the rcpresentatives visited the
Southwestern coast of Nova Scotia for the purpose of investigating the
Movements and other points in the natural history of the mackerel, as
Well as the fisheries to which they give rise in that region, no previous
Observationg baving been made with respect to that subject there.

Durillg July and August, 1894, a detailed hiydrographic survey of
the upper tidal part of the St. Croix River, lying between the State

laine and the Province of New Brunswick, was made by ILnsign

. L. Dodg, U. 8. N., executive oflficer of the steamer Fisk Hawk,
assisted by H. A. Ross and W. T. White, of Bowdoin College. The
Object of thig work was to provide the necessary data for determining

] extent to which the sawmill refuse from the mills above have affected
See rlVel‘.cha,unel since the previous Government surveys, and its con-
anquent influence upon navigation and upon the salmon and other

adromous fishes which resort to those waters.
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MACKEREL AND MENHADEN INVESTIGATIONS.
MACKEREL.,

The observations made in 1893-94 respecting the natural history of
the mackerel and the fisheries to which it gives rise were repeated dur-
ing the past year in accordance with the same plan and on practically
the same basis. The capricious habits of the species, its fluctnating
abundance as indicated by the size of cateh, its wide distribution and
far-reaching ‘movements make it one of the most difficult of all the
commercial fishes to study or to comprehend. It is thought, how-
ever, that the series of investigations which has been in progress for
several years and which is still to be continued will throw much new
light upon the practical questions connected with its history, and will
aid in determining to what extent, if any, the supply may be affected
by the several methods employed for its eapture.

At the beginning of the fiscal year the schooner Grampus, L. 1.
IIahn, master, and W. C. Kendall, naturalist, was investigating the
offshore mackerel fisheries in the Gult of Maine, with headquarters at
Gloucester, Mass. The latter part of July and the first half of August,
1894, were spent in eruising in the Gulf of St. Lawrence, the season’s
work terminating at Gloucester the last of August. In the spring of
1895 the Grampus was again detailed to the study of this species and
continued to be so employed until the end of the fiscal year. The
inguiries were of the same character as in previous seasoms, being
designed to secure as complete a history as possible of the early move-
ments of the mackerel as they approach and work up the coast on the
way to their several spawning and swnmer schooling grounds. The
cruise began on April 12, Lewes, Del, was made the headquarters
until May 10, when, the body of fish having left southern waters, the
Qrampus proceeded to the region off New York and thence castward
over Georges and Browns banks to the coast of Nova Scotia. Here the
schools of fish were closely followed to Cape North, Cape Breton Island,
and a short cruise made into the Gulf of St. Lawrence. The schooner
returned the last of June to Gloucester, where preparations were made
to continue the inquiries during the summer in the Gulf of Maine.

Shore parties were at work at all seasons of the year during which the
mackerel were present on the coast. During July and August, 1894,
Capt. A. C. Adams and Dr. W, E, Wolhaupter, with the assistance of
the steamer Figh Huiwck, were engaged on the coast of Maine, their inves-
tigations extending castward from Portland as far as Jonesport. All
important fishing localities were visited, the nets and cateh inspected,
and the fishermen interviewed. Subsequently and until late in the
fall, Captain Adams was occupied mainly with the study of the fishery
from the ports of Gloucester, Boston, and Portland, while Dr. Wol-
haupter returned to the southern coast of New Ilngland to complete
his observations begun there the previous spring. Both of these
assistants again took up the field work in April, 1895. Captain Adams’s
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inquiries during the spring season were restricted to the coast of Mas-
Sachusetts north of and including the waters about Cape Cod. Dr.
Wolhuupter began at Virginia Beach, Va., which is nearly as far south
as the mackerel strike the shore, and proceeded thence northward along
the coast as far as Cape Cod, visiting in succession nearly all localities
where mackerel are taken in shore nets. For a short period in the
course of his trip he was stationed in New York City, and then continued
to the important spawning region oft Rhode Island and southeastern
M?I-Ssachusetts, where most of the month of June was spent.
. Mr, B. L. Iardin was detailed, as heretofore, to conduct the customary
Inquiries at Falton Market, New York City, his observations being
nainly supplemental to those made on board the schooner Grampus and
esigned to complete the records hearing upon the oftshore fishery.
Every fare landed by the purse-seiners, which were then at work
¢xclusively on the southern grounds, and also all catches marketed
t?lere from the shore fisheries were carefully inspected, and all informa-
tion that could be obtained relating to the capture and condition of
the fish, cte., was fully noted. Through the courtesy of Hon. E. G.
B}ackford, convenient oftice and laboratory ace®mmodations were pro-
Vided, and to him as well as to the other prominent fish-dealers of New
ork Mr, Hardin was indebted for the means of carrying on his work
Suoeessfully. Mr. Hardin reached New York about the middle of April
and continued there until the end of the first week in May, when he was
Teplaced by Dr. Wolhaupter, who remained until the close of that month.
Some of the observations made this year at Fulton Market relative
_t0 the spawning season and habits of the mackerel were ospecially
teresting, The first fish received were two individuals caught in
Shad nets on tho coast of North Carolina on April 6 and 8. The first
fare bl‘ought in from the offshore grounds consisted of 7,700 mackerel
aken in g purse seine on April 17, about 65 miles southeast of Cape
He“r)’- They measured from 10 to 174 inches long. In some of the
Fu‘{?e“ of these fish the reproductive organs were found to be spent,
Idicating (hat they had already spawned, and giving an earlier date
or the beginning of the spawning season, at least in some years, than
ad previously been supposed. The location where the spawning had
aken place could not, of course, be told, but that it was not situated
tlose to tye shore would seem to be shown by the fact that never more
an small quaantities of mackerel are ever taken so far south in the
s ore.&pparatus. In several subsequent purse-seine catches made off
cOgggfinia'coast up to the last of April, :}nd cven into ‘Ma)‘r, th'e‘sa-;rlle
sl)ﬂ\vne(;ls“:‘h (:,;'e 'observed, moro 01: less O’i the ﬁ.b;]} l(:avmtp; rlllt)l)dll)?::; ir):
10 case d’id tlz: I]inhOthers thfé 'cflght“ (;I'e 'il){:r?“‘vsl ";t\,vxlllil: ’u'Lt ‘st;]e time
When taje s scem actually to .mw,“em P\ lg «, ot
only o I‘\ll . It should be (zxplzun(:d, in t‘hlb connection, .1(?\\ ev’e i t(d
coul (l(beb gtl\.'e]y small nu.ml)e.r of the fish from'each tme. mtdr-(}_(: e
Mentioy obtained for examination, and are the basis for the facts above
ed.
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