REPORT OF THE COMMISSIONER.

A.—GENERAL CONSIDERATIONS.

1—INTRODUCTORY REMARKS,

.'l‘he duties assigned to the United States Commissioner of Fish avd
Fisheries, as indicated in the law authorizing his appoiutment, cop-
sist, first, in the investigation of the causes of decrcase in the supply of
}lseful food-fishes of the United States, and of the various factors enter-
1ng into the Problem and, second, the deterwination and employment
of such active Ineasures as may seem best caleulated tostock or restook
the waters of the Tivers, lakes, and the sea.

T welve annual reports, containing in all upwards of 12,800 octavo
Pages, as well as several hundred plates, have heretofore been issued.
This, the thirteenth, swells the total number of pages to upwards of
14,000. It covers the operations of the Commission during the calendar
year 1885 and in part for 1886, being the fifteenth year of its history.

Yem.‘ by year a more or less rapid and coutinual expausion of the
Comml.ss“’“ has been chronicled, increased appropriations have been
made, indicative of the appreciation by Congress of the efforts put forth,
anq a g}‘qwing dem and from the people of the country for assistance in
maintaining ang increasing the food supply of the nation has been de-
veloped. Ag herecofore, the work of the Comuission hasbeen aided and
Supp ?emented by that of the various State commissioners acting under
appox}ltment from the governors o.f the different States and Territories.
Relafnogs With all these have been cordial and harmonious, and each, in
Vz.lryl.n g methods, has done what was possible with the means placed at
his disposal. The State commissioners are in no sense responsible to
the United States Oommissioner, aud whatever co-operation has taken
Place has been of a purely voluntary nature. The following States.and

X<
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Territories have been represented during the present year by the num
ber of commlssmners indicated :

State. No. State. Ne. State. No.
Alsbama ... 2| Maine .coeceveernineanaanan 3 || Pennsylvania cccuen.ann... [}
Arizons .. 3 {| Maryland .......ccoeeneennn . 2 || Rhode Island .ccaee..cn.en
Arkansas. 2 || Massachuasetts . -| 81} South Carolina I I |
Californis .. -..| 8 Miochigan.... 3 || Tepnessce .. . ]
Colorado....oaaueecennnan..n. 1 || Minnesota... 8 || Vermont..eeoeocaceeaannas 2
Conmecticut «coeooiooonn ..o, 3 || Missouri .... 8| Virginis ...coceeniannna.n. 1
Delaware..cveeveineeennn.. 1 }| Nebraska.... '8 || Washington ... | 1
Georgia .. ...] 11} Nevadn......... 1 || West Virginia .eee] 8
Tlinois ... 3 || New Hampshire 8 || Wisconsin ..covvaeeann... 7
Indiana... 1 Il New Jersey . 8 Il Wyoming 8
Towa ..... J 1| New Yoirk...... | 4 —
Kansas ...oooviiieniiania. 1 North Carolin .....ceceaeol] 1 Total.ceeeeeeensenane. a7
Kentucky «ooeeevacaneiocnnn. 10 {j OO cevveamiieereecnannnns ]

There has also been hearty co-operation with the work of investiga-
tion by various men of science, notably by those connected with Gov-
ernment bureaus of this and other countries, and with many of the lead-
ing colleges and educational organizations of the country. To the
latter it has been possible for the Commission to supply, in return, col-
lections of marine forms and other material of great value for ¢lass-room
instruction, and for museum purposes. These collections involve no
expense to the recipients beyond the cost of freight, of aleolol, and of
suitable receptacles for exhibition and storage, and are assigned to
schools and colleges upon recommendation of the member of Congress
from the district in which the institutions are located.

In addition to the usual routine operations of the Commission during
tho year, in the way of general administration, of inquiry, and of propa-
gation of food-fishes, the following specially noteworthy points may be
indicated as having engaged its attention. These will be referred to
more {ully hereafter:

1. The completion of the suite of buildings at Wood’s Holl, and their
occupancy, for the purposes of investigation and fish production.

2. The exploration of the fishing-grounds of the Gulf of Mexico by
the steamer Albatross, and the investigation of the red snapper and
other fisheries.

3. The appropriation of $14,000 for building the schooner Grampus,
the constriction of plans, and the award of the contract for building to
Messrs. Robert Palmer & Sons, of Noank, Conn.

4. Participation in the New Orleans Cotton Centennial Exposition, at
which were exhibited the steamer Albatross, with her appliances for
research and practical work, and a hatching car fully equipped with
eggs and live fish. ‘

5. The taking of a census of the fisheries of the Great Lakes for pur-
poses of comparison with that of five years ago. ,

6. The co-operation of the Treasury Department in obtaining statistics -
of the sea fisheries of the Atlantic Ocean.
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d by the

7. The examination of the oyster-beds of I:ol(le g;:gl?t(i?llll]

steamer Lookout, under the direction of Mr. I”', J-r', oles from England,
8. The importation of several installments of 1i® (; Z Zb;la. e

and of the eggs of Loch Leven trout and 00reg°m.t ,,Iqt Northville, and

9. The hatching of cod at Wood’s Holl, of grayling a

of shad at a new station on the Delaware. ington on the Po-
10. The building of a shad hatchery at Fort Washing

tomac River. ' including
11. The discovery of g rational system of Oﬁslt)er;;gﬁ“j& Ryder.

the collection of 8pat by a new process propose Vsérash on the Pacific
12. The transportation of clams from T&C‘)ma,oomlnis.;sion.

coast, to Wood’y Holl Station upon a car of th‘.} 1ina pond from June
13. The successful confinement of young sha

to November, : d numer-

: nds an

14. The extensive istribution of carp to private po

ous plants made in public rivers. . ing and hatch-
15. The continued efforts and increased resultsdmﬂf:f;p%cies of food-

ing the eggs of shad, whitefish, trout, salmon, an aion.

fish at Previously established stations of the Coml‘n nce, Germany, and
16. The exportation of live catfish to Holland, France,

. many Switz-
England ; and of large shipments of whitefish eggs to Ger )

erland, anq Australia, i
17. ’i‘he introducti:n to commerce of smoked kmgﬂlslhiibut fishery as
18. The record of the establishment °§ tllxl . Ic:;and :

- & profitable Undertaking for American fis ermen. ies Society.
o0~ The meeting in Washington of the American Fls}leiﬁoft in two
20. The publication of Seotion I of “’1‘3 tgumo fishery |

large volumes, opg nd one of plates. bably
The work co;mect:g txs;t;la;he admi“is“ati?n of the 023?111;&;5;: The
been greater during the present year than in any pl(‘le during the fiscal
number of letterg received, registered, and mdexewritten during the’
year ending June 30, was 14,174, and the numlzle;_tion there were ro-
Same period, 10,549, or & total of 24,723. In addi an:1 statistical re-
ceived 3,994 aPplications for fish and several th.ous nd the culture of
SUTDs relating to the 1gke fisheries, the sea fisheries, &
carp, . essitﬂ:be(l
This increage in the office work of the Oommission l:::dlil::elv north
additiona] T00m, and on the 1st of October the housetlmN W., was leased
of the Figh Oommission office, known as 1448 X stroe ing agf;nt’ and his
and has since beep occupied as offices of the disbursing
clerks, . casualties
It gives me much pleasure to record that during tgegi,air;s‘i(:m, and no
have occurred to the immediate personnel of the' hoor prolonged sick-

Serious interruption of work in consequence of deg ary J. Lice, which

Ness of any of it members. The death of Prof. %erblfl however, in-

ocourred at his home in Brooklyn, N. Y., on Decem ’
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volved a serious loss on account of the interruption of the valuable em-
bryological work, which he conducted for the most part at the private
laboratory of Mr. E. G. Blackford, Fulton Market, New York City, and
in which the Commission was much interested. The general cause of
fish-culture has also suffered in the death of Mr. George Henry Jerowe,
which occurred August 15, at Niles, Mich. He was for a time a mem-
ber of the State Board of Fish Commissioners of Michigan, and was the
first State superintendent of Micbigan fisheries. Many years of his life
were devoted to the cause of fish-culture, and his influence was often
potent with the legislature of his adopted State when questions arose
with reference to the fisheries.

2.~~STATIONS OF THE UNITED STATES FISH COMMISSION.

‘During the present year all of the stations whieh were occupied dur-
ing 1884 have been in use, and there have been added thereto tempo-
rary stations on the Delaware River for the purpose of hatching shad.

A.——INVEBTIGATION AND RESEARCH.

(1) Gloucester, Mass.—This station was first occupied in 1878, and
has been maintained ever since on account of the opportunities fur-
nished for securing information with reference to the sea fisheries. In
February of the present year the office was placed in charge of Mr. "
W. A. Wilcox, secretary of the American Fish Bureau. With the
assistance of Capt. S. J. Martin, statistics of the fisheries have been
collected, from which monthly reports have been compiled and pub-
lished in the Fish Commission Bulletin, Mr. Wilcox has also assisted
in obtaining extended information relative to the sea fisheries.

(2) Wood’s Holl, Mass.~—This station, which has been occupied since
1881, is the largest and perhaps the most important of all occupied by
the Commission. It furnishes a harbor an d wharfage for the steamers of
the Commission which are engaged in research along the North Atlan-
tic coast each summer. Itis fitted up especially for the propagation of
marine forms, such as the cod, the lobster, and the oyster. It isin
charge of Capt. H. C. Chester, and is occupied by the Commissioner in
person during three or four of the summer months. .

(3) Saint Jerome, Md.—This station, established in 1831, is used for
experimental work in connection with oyster culture, and is in charge of
W. de . Ravenel. Tive ponds have now been constructed, and during
the year extended observations have been made upon the densities of
sea-water in varioas typical localities.

B.—PROPAGATION OF SALMONIDA.

(4) Grand Lake Stream, Me.—This station since 1875 has been oper-
ated jointly in theinterest of Maine, New Hampshire, and Massachu-
setts, and of the United States, and is under the direction of Mr
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Charles G. Atkins, Work is confined to propagating landlocked or
Schoodic salmon, of which 641,000 eggs were taken the present year.

(8) Budksport, Me.—This is one of theoldest stations of thfa Con‘nmls-
sion, having been established in 1872, and is also under the direction of
Mr. Atkins. Tt is devoted to the production of eggs of the Penobscot
salmon, of which 2,315,000 were secured during the present year. An
Installment of eggs of Coregonus albula from Germany was hatched and
deposited in Heart Pond, Orland, Me., and Lake Hebron, Monson, Me.

(6) Northville, Mich.—This station, established in 1872, was one of
the first occupied by the Commission and has been in continuous oper-
ation. It was firgg established for the propagation of whitefish, but
at present itg operations extend to the cultivation of brook trout,
rainbow trout,lake trout, landlocked salmon, and brown trout. It has
been in charge of Mr. F. W. Clark for a number of yearsand has pro-
duced several hundred millions of eggs of the whitefish. .

(7) Alpena, Mich.—This station was organized in 1882 as an auxil-
iary to the Northville Station. Whitefish eggs are taken at Alpena
and forwarded to Northville for development. This is also under direc-
tion of Mr. Clark,

(8) Baird, Oal.—This station was opened in 1873 for the purpose of
securing eggs of the California salmon. It was operated for this pur-
pose for about ten Years, but during the year 1884 and the present year
110 eggs have been taken, although a keeper has been in charge. M.,
Livingston Stone hag superintended it from its inception. _

(9) Trout ponds neqr Baird, Cal.—This, as well as the preceding sta-
tion, is situated on the McClond River, and is also under direction of
Mr. Stone, although more immediately carried on by Mr. L. W. Green.
It has been Operated since its establishment in 1879 for securing eggs
of California. or rainbow trout, of which 246,000 were obtained in ]8.85.
During the present, year a dis’ease developed among the trout which
cansed some alarm, and which was investigated by Prof. S. A. Forbes,
With the result of aseertaining that it was identical with that which
Swept off such large Qquantities of fish in the Wisconsin lakes in 1884..

(10) Wytheville, Va.—This station, the property of the State of Vir.
ginia, has been pgeq by the Upited States Commission since 1883,
through the courtesy of Colonel McDonald, the State commissioner.
I‘ts Superintendent, jg Mr. George A. Seagle. It is used for the propa-
gation of Penohscot, salmon, California trout, brook trout, Rangeley
trout, lake trout, black bass, red-eye perch, carp, and grayling. Dur:
lng the present summer g new hatchery was erected with a capacity of
50.0’00_0 ©ggs. Beveral small ponds were also constructed and the dis-
tribution of the water supply completed.

(11) Oold Spring Harbor, N. Y.—This station is the property of the
I“Tew York State Fish Commission, and is in charge of Mr. Fred Mather,
Bince 1883, Through tho courtesy of Mr. E. G. Blackford, one of .tllO
State commissioners, work has been performed in behalf of the United
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States Commission in connection with the propagation of whitefish,
brook trout, rainbow trout, brown trout, Penobscot salmon, and land-
locked salmon.

C.—PROPAGATION OF SHAD.

(12) Battery Station, Md.—This station has been operated since 1876
for the purpose of hatching shad, the young of which have either been
returned to the waters of Chesapeake Bay or transported to other por-
tions of the conntry for introduction to new waters. During a portion
of the season the steamer Lookout, Mate James A. Smith, was in attend-
ance to co-operate with the work. In the present season over 10,000,000
young fish were hatched, of which about one-balf were deposited in the
immediate vicinity.

(13) Oentral Station, Washington, D. O.—In 1881 the old Armory
building was assigned to the Commission for the purpose for which it is
now used. Itreceives at different times of the year eggsof shad, herring,
salmon, whitefish, and various kinds of trout, to be hatched and distrib-
uted by cars to various portions of the country. The station is in
charge of Colonel McDonald.

(14) Fort Washington, Md.—Stations in this vicinity have been occu-
pied by the Commission since the year 1874 for the purpose of collecting
shad eggs. The immediate locality was first occupied in 1883 by per-
mission of the War Department. During the present year & building
was constructed near the wharf, to be used as a hatchery and for the
storage of eggs, of which over 22,000,000 were taken. It is incharge of
Col. M. MeDonald, and practically is an outpost of the Central Station.

(15) Qloucester Oity, N, J.—This station, situated on the Delaware
River, was first occupied the present year. The steamer Fish Hawk was
stationed at this point from May 23 to June 10, and succeeded in securing
over 10,000,000 eggs. Thiswork was under charge of Lieut. L. W. Piep-
meyer, U. 8. N., commanding the vessel.

The steamer Lookout, Mate James A. Smith commanding, made two
trips to the Delaware for the purpose of collecting shad eggs, most of -
which were transferred to Battery Station.

(16) Lambertville, N. J.~A temporary station was organized at this
place during the present year, for the first time, for the purpose of hatch-
ing shad eggs. Car No.3,in chargeof Mr. J.F. Ellis, fully equipped with
shad-hatching apparatus, was moved to this point early in June, where
it remained until the middle of July and met with fair success.

D.—PROPAGATION OF CARP.

(17) Monument Reservation, Waskington, D, O.—The carp ponds were
established at this point in 1878, since which time large numbers of
scale, mirror, and leather carp have been produced. There have also
been grown in limited numbers goldfish, golden ides, and tench. Dur-
ing the present year the experiment was made of confining shad in one
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of the ponds thromghout the summer, which proved successful.  Mr.
Rudolph Hessel isin charge. ‘

(18) Arsenal Grounds, Washington, D. C.—This station is supplement-
ary to the Monument Reservation Station,and has been used since 1878
for the cultivation of scale carp. It is in charge of Mr. Richard Lynch.

.For information with reference to the actual work accomplished Wit.h
different species of fish and eggs at these various statious, the reader is
referred to aMlater portion of this report, where there will be found a
fall list of species cultivated by the Commission and a statement of the
Success attained with each variety.

3.—~NEW HATCHING STATION PROPOSED.

In Oolorado and elsewhere in the Rocky Mountain region thero oc-
curs in considerable numbers the Rocky Mountain trout* (Salmo purpu-
ratus), which is deemed by ichthyologists much more worthy of propa-
gation in Eastern lakes and streams than Salmo irideus, as attaining &
larger size, being more active, and inhabiting a wider variety of waters.
Mr. Pierce, the Colorado Fish Commissioner, describes it as occurring
at the Twin Lakes, in Lake County of that State, of good size, and in
abundance sufficient to warrant artificial propagation. (The Twin Lakes
are 5 miles from Twin Lake Station, on the Denver and Rio Grande
Railroad, and 18 miles from Leadville.) He says: “It ig rarely caught
at le-ss than 2 pounds weight, and runs from that to 10 pounds. 'I.‘he
specimens I saw were 4,5,7, and 10 pounds, respectively.” During.
June of the present year he sent an agent to Twin Lakes, who put up &
hatchery at the foot, of the lower lake with a capacity of 1,000,000 eggs.
Ee had no difficulty in procuring plenty of fish with a seine or in trap-
ping them between the lakes in large quantities. Onlye few eggs were
secured during June, which led to the conclusion that the work sh9uld
have commenced earlier, perhaps in April. What eggs were obtained
were hatched, and about 1,000 of fry were removed to a poud at
the State hatchery at Denver. At the upper end of the smaller of

* Prof. D. 8. Jordan says: I feel very sure that this trout is the most valaablo one:

WclaM 2avo, and I would like to see it have a chance. i . . I
) ¥ I)}‘eference for Salmo purpuratus over Salmo irideus lies In this: It reacheos &

Brger size, and from the extent of its distribution (every river and lako from Sounth-
east New Mexico, Colorado, Dakota to Oregou and Kamchatka) it seems moro
adaltmme to & variety of circumstances and waters. It is o handsomer, moro active
8pecies. It ig unquestionably different from §. irideue, having o larger mouth, toeth
oz the hyoid bone, and especially much smaller scales.

. From two red blotchos under the chin, always present inlife, T have suggested that
it be called the red-thronted trout. It thrives in lakes. Utah Lake is full of them,
and they run up the Provo River in such numbors that tho irrigating ditches scatter
them all over the moadows. The finest specimens 1 have soen are those from Lake
T',J‘hoe’ where they reach 26 pounds weight. Thero is o little hatchery now at Tahoe
City, Nevada., Thig locality is the best I know. NextI would place Provo, Utah,
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the Jakes therc is an abundance of spring water suitable for hatching.
The State of Colorado having made no appropriation for 1885-'86, the
-use of the State hatchery was tendered to the United States Commis-
gion by Mr. Pierce, with the approval of Governor Eaton. Senator
Teller also manifested his interest and approval of the proposed work.
In addition to the State hatchery Mr. Pierce owns a private hatchery
of 300,000 eggs capacity, at which he raises trout for market.

Mr. Pierce was informed that the establishment of a trout-breeding
station in Colorado would be considered a very important auxiliary to
the work of this Commission, and that as early as practicable a recon-
naissance of the lakes, their location and surroundings, would be made
with a view to active operations. The actual equipwent of the station
when once erected would be inexpensive, as the necessary apparatus is
now on hand. The matter remains in abeyaunce for future considera-
tion.

4.—VESSELS OF THE U. 8. FISH COMMISSION.
A.—Tnr STEAMER ALBATROSS.

The Albatross, under the command of Lieut.-Commander Z. L. Tan-
ner, U. 8. N,, continued during the year to do valuable work in connec-
tion with the investigations and researches required of the Commission
by the Government.

At the beginning of the year all preparations for sea had been com-
pleted, and on January 3 the vessel left the navy-yard at Washington
and procceded to sea under instructions to make a full and careful in-
vestigation of the food-fishes and fisheries of the Gulf of Mexico, includ-
ing a trip to the island of Cozumel off the coast of Yucatan, and a visit
to the New Orleans Exposition as a part of the display of the Fish Com-
mission. While in the Gulf Stream off and to the southward of Cape
Hatteras the weather was too rough to admit of much deep-sea research
or a satisfactory attempt to search for tile-fish, and the vessel was
finally run out of the stream and headed for Key West, where she
arrived on the 9th. After lying there a few days the Albatross steamed
over to Havana, where the usual courtesies were extended by the officials
of the port, and in the vicinity of which some valuable scientific work
was done. ' '

Leaving Havaua the vessel proceeded across the Gulf to the island of
Cozumel, making soundings and dredgings on the way, reaching the
island on the 22d of January, where she remained until the 29th, during
which time an investigation was made of parts of the island, especially
of the village of San Mignel, and numbers of birds and marine speci-
mens were oblained. Soundings were next made on the Campeche
Banks, but the examination of this region was cat short by sickness on
board, and the vessel proceeded to Pensacola, where a typhoid patient
waa transferred to the hospital. Some investigations were made on the
fishing-banks off Cape San Blas in regard to the character of the bot-



REPORT OF COMMISSIONER OF FISH AND FISHERIES. XXVII

tom and the marine fauna, after which the vessel proceeded to New
Orleans, reaching there on February 13. Here from February 20 to
March 1 the Albatross was on exhibition at the ex position wharf, dur-
1ng which time many thousands of people from all parts of the country
visited her and expressed great interest in what they saw. .

On the 1st of March the steamer left New Orleans for Pensacola,
making soundings and dredgings on the way. From the 6th to the 19th.
the time was occupied in an examination of the fishing-grounds and
fisheries off the west coast of Florida, especial attention being given to
the red-snapper banks off Cape San Blas, which were visited under t.he
guidance of Mr. Silas Stearns, of Pensacola. Capt. Joseph W. Collins
Was also on board, and = fall aceount of the investigation will be found

1 his report in the appendix. On March 20 the vessel arrived at Key
West, where coal was taken on and some necess ary repairs were made,

On the 30th the return passage to Washington was begun, and un-
successful attempts“were made to take tile-fish. From the middle of the
(?rulf Stream to the coast and for some distance up Chesapeake Bay a
l¥ne of soundin gs and a set of serial temperatures were taken, which are
likely to prove of great value in connection with the study of the move-
ments of migratory fish at, this season. On the 6th o f April the Yesgel
Was again at the Washington navy-yard, having made the entire cruise
Without any notable accident or loss.

The next trip was made from June 2 to the 7th, being chiefly in scarch
for tile-fish off the mouth of the Ohesapeake Bay and along the coast
towards Cape Hatteras. None were taken, but much trawling and
dredging was done, and the naturalists obtain ed a considerable variety
of deep-water and surface forms of life.

The summer cruise of the Albatross was begun June 13, when she
left the "Vashington navy-yard under instroctions to visit and make an
examination of the Newfoundland Banks. Arriving at Newport, further
Preparations were made for the cruise, and on the 17th she again pro-
ce.eded to sea. Two reported shoals were sounded on,in accordance ’
With a request from the Bureau of Navigation, and their non-existence
wasverified. Numerous soundings and inves tigations of the buttom at
Various portiong of the banks were made, with a vie w of furnishing data
for a contony map of the fishing-banks, while the usual examinations
Wwere made to determine the biological conditions of the grounds. Some
torpedoes were exploded for the purpose of ascert aining the results on
the marine 1fe of the vicinity. The vessel returned to Wood’s Holl on
July 16, where she remained until August 6, making necessary repairs
and Preparing for a fresh trip to the former tile-fish grounds.

During August and September two trips were made from Wood’s
Holi, having for their principal object the investigation of grounds
where tile-fish were formerly found, and the taking of specimens of that
fish if possible. Much valuable scientific work vas done in dredg-
Ing, sounding, taking temperatures, and in investigating some of the






