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



XX1IV  REPORT OF COMMISSIONER OF FISI AND FISHERIES.

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-
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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
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more obscurs forms of marine life. No traces of tile-fish, however,
were found. The result of the search of the Albatross for this fish
during the year, taken in connection with the similar results of other
investigations mado since 1882, by this vessel and others, seems to
indicate that the tile-fish have been entirely exterminated, or at least
have abandoned our coast. The scarch has been made for them with
much care, as they promised to be a fish of great comwercial value, and
had been taken in considerable numbers during the seasons of 1880 and
1881, previous to the unprecedented destruction of the species in March
and April of 1882,

On October 8 the A lbatross left Wood’s Holl, and stopped at New-
port and New York, before going on a short trip of investigation off
the capes of the Delaware and the Chesapeake and a little farther
south. On the 24th she returned to the navy-yard at Washington,
where she remained until the end of the year, engaged in refitting and
preparing for future work. ‘

In the appended report of Captain Tanner on the work of the Al-
batross in 1885 will be found full details as to the officers and specialists
ou board, as well as of the several trips made; while added to his re-
port in general on the operations of the vessel will be found reporte of

the navigator, engineer, surgeon, naturalist, and several valuable tables
containing statistical and other details.

B.—TAE STEAMER F1sg HAWK.

As stated in the report of 1884, Lientenant Wood was relieved from
the command of this steamer December 31. Lieut. L. W. Piepmeyer
s ucceeded bim at that date and remained in command throughout the
year. From the 1st of January to the 25th of April the vessel was
engaged in various duties in conuection with the Havre de Grace
Station, and work in Chesapeake Bay. On the 7th of May the American
Tisheries Society, which was holding its anoual meeting in Washing-
ton, was invited to & trip upon the Fish Hawk to witness the shad
work at Fort Washington. The excursion oceupied the entire after-
noon, furnishing the members ample opportunity for witnessing the
hauling of the seine and the manipulation of the eggs in the hatching
house. From the 16th to the 20th of May the vessel was moored at
Fort Washington and the crew were instructed in spawn-taking. She
then proceeded to the Delaware, arriving at Gloucester Point May 23,
and remained in those waters until June 10, visiting the fisheries and
collecting shad eggs. Of a total of 10,000,000 eggs, over 8,000,000 were'
hatched and the fry returned to the Delaware River. On the 11th of
June the steamer was placed on exhibition at Burlington to enable
those interested in the fisheries to inspect the process of handling and
hatching eggs. T'he vessel was then transferred to the Chesapeake for
the purpose of contjnuing shad work, wht?re 4,.500,00() eggn were ?b-
tained and 1,370,000 young fish hatched. "‘During August the Fish
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Hawk was at Saint Jerome Station assisting in the driving of piles on
each side of the entrance to the new channel which had been cut. In
September, after undergoing repairs at Baltimore, the vessel proceeded
to Wood’s Holl, where she arrived on the 27th. She remained there
until the close of the year, performing such duties as were required in
conpection with that station.

C.—THE STEAMER LOOKOUT.

The Lookout was under the command of Mate James A. Smith
throughout the year. From January 1 to the 4th of February the ves-
sel was at Baltimore. On January 22 orders were issued to prepare
t?le Steamer for s trip to the Gulf coast in order to make an investiga-
tion of the fisheries of the west coast of Florida aund of the. Gulf of.
M.ex’f’o- Arriving at Cedar Keys, Florida, March 14, Assistant Com-
missioner Ferguson joined the vessel and thereafter directed her move-
ments. Among the places visited were Saint: Joseph, Saint Andrew’s
Bay, Pensacola, Key West, Apalachicola, Cedar Keys, Anclote Keys,
Clear Water Harbor, Tampa, Punta Rassa, and Havana. She returned
to Washington May 7 , and after some repairs entercd upon the shad-
ha’t"h%ng work on the Susquehanna and Delaware Rivers, and was 8o
occupied until June 5. During the first part of July the vessel made
Yé&rm}ls trips in COhesapeake Bay, and made an examination of the
H}:)elmlmshmackerel fisheries. On July 20 the Lookout arrived at Wood’s
and ;) On the 29th g trip was made to No Man’s Land for swordfish,
use ixl: the 81st g trip was made to New Haven to obtain oysters for

D Propagation at Wood’s Holl. From the 12th to the 27th of Au-
g:,? ‘t-h © vessel was detailed to service with Mr. E. G. Blackford? aEish
Oyst;m:,moner of the State of New York, charged with investlgam.ug
live ﬁl's-heds of Long Island Sound and vicinity. A trip was made with
ber the If"rom New York to Wood’s Holl early in September. In Octo-
the Peab 00kout was used to transport a large qua-ut.ity qf specimeuns to
or Verrino dy Musﬂum, New Haven, Conn., for investigation by Profes.s-
conn ectj ’aftf’l' which, service was performed in Chesapeake Bximy in
the OB With the stations located there. The close of the year found

vessel laiq up in Baltimore.

D.—THE SCHOONER GRAMPUS.

$141201(l)151’1 Teport for 1884 mention was made that an appropriation of
cial’ pur ad been agked for from Congress to build a vessel for'a spe-
ing.gq.ouposev“th‘"t of transporting living fish from the oceanic fish-
Sibilitiends to Fhe main station at Wood’s Holl, Mass.. The pos-
scomed 81 of artfﬁcial propagation, so far as sea-fish are concerneq,
but, coaa mogt limitless, provided an amplesupply of ﬁsh,spch as hali-
su ' » Mackerel, &o., could be obtained. It is only possible to ge.t a

PPy of these by using a smack containing & well, and the possessioll
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of such an adjunct has been considered a very important matter to the
Commission.

The appropriation was made by Oongress, and shortly afterwards, on
his return from a cruise on the Albatross to the Gulf of Mexico, Capt.
J. W. Collins began work on the model and plans for a vessel. It had
been previously determined that a schooner-rigged sailing vessel of
about 80 tons net register would be best adapted to the require-
ments of the Commission. The whole matter of designing her in all its
details of model, interior arrangement, rig, &ec., was placed in the
hands of Captain Collins, who for several years past has made a spe-
cial study of the fishing vessels of Europe and America. His studies
and experiences have led him to believe that thefishing boats in use on
our New England coast have héretofore been more or less faulty in
model andrig for the special work which they have to perform, particu-
larly in the winter season. Therefore, in designing this vessel for the
Commission, an attempt has becn made to produce a new and improved
type of fishing schooner, one which would not only possess the best
qualities of the clipper craft now employed in the New England fish-
eries, but would also be much more seaworthy. It is believed-by
those who have had the best opportunities for studying the question
in all its bearings that the fishing schooners built during the past quar-
ter of a century or more have generally been too shallow to insure re-
quisite safety when exposed to gales, and that they are liable to be
capsized by heavy seas. Since their center of gravity is not sufficiently
low to enable them to right again, the consequence is that they have
frequently filled and sunk with all on board.

The loss of life and property from this cause has on many occasions
been enormous, and it is apparent that any improvement in the model
of our fishing schooners which can obviate these distressing circum-
stances will be a great blessing to the fishing interests. The vessel de-
signed by Captain Collins, for which the name of Grampus has been
selected, has been made 2 feet deeper than the fishing schooners of
the same length are usually built, and therefore should be very much
safer, since her ballast can be placed lower and her stability corre-
spondingly increased. In several other respects besides that of depth,
the Grampus differs from the typical fishing schooner: First, instead
of having a raking stem and a long projecting cut-water, her stem is
nearly straight and perpendicular above water and curves away at an
easy slope to join the keel below load-line. This is believed to be quite
an important improvement, since the long cutwater, which is liable to,
be broken off by a heavy sea or otherwise damaged and thus become a
source of constant expense, is dispensed with. At the same time, with a
given length over all, the length of the load-water line is increased 4
or b feet at the bow; consequently the entrance can be made much
easier and the buoyaucy on the water-line forward increased. This
change, evérything else being equal, should produce a vessel that would



REPORT OF COMMISSIONER OF FISH AND FISHERIES. XXXI

be swifter and dryer than one of the common forms. Second, the after
‘section has been made different from that of the ordinary ﬁshing craft.
The run of the latter is commonly hollowed out very much, leaving the
quarters and coupter very flat, while the horizontal lines in this part of
the vessel are generally a series of very abrupt curves. The after sec-
tion of the Grampus, while preserving a general semblance to that of a
fishing schooner, has much easier lines, and the stern bas a greater
rake, which gives it a more symmetrical appearance and will enable the
boat to run easier in a seaway.
The rig of the Grampus differs from that of fishing vessels gene.srally,
n having all wire standin g rigging and in carrying a fore-staysail a.n-d
small jib instead of the large jib which is almost universally used. This
change in the head sails makes it possible, when a vessel is obliged to
reef in heavy weather, to keep the center of effort of the sails nearly
in its proper place and insures the easier management of the craft.
The ship wag «1ajd down” and her molds were made by Mr. D. J.
Law lor, of Chelsea, Mass., who is widely known as an eminent na:val
arcbitect, and who also gave Oaptain Collins considerable mechanical
assistance in the preparation of the plans, &c. .
Owing to the fact that it was found necessary to have Oaptain Col-
lins go off on & eruise to the Eastern fishing-banks the work of prepar-
ing the plans for the Grampus was. considerably delayed. However,
the plans and specifications were completed early in September and
bids were advertised to be received on September 22. The number of

bidders was five, their proposals ranging from $9,300 to $17,000, as
follows :

David Clﬁlrk, ,Kennebunkport , . (. e L L L L LR L LD AL LRl R i $17,000
James D, Leary, Brooklyn, N.Y..caceccoonmreacramanrccsseneramanmneacons 13,440 .
Afthur D. Story, ES40X, MB88.cee cans cvmnorannooons semsnsnannce soee sensnnnn ? o
BlShOP & Mlll‘phy, Gloucester, Mass ... -: --------------------------- % 500
Robert Palmer & 8018, NORDK, CODM - aveveene cmenmconemmsnn neen sasennaassas 9,300

The lowest bid wags received from the firm of Robert Palmer & Sons,
Noank, Conn., and the contract was awarded them, they entering
}nto it on October 6. The bid given by Palmer & Sons was for build-
ing tho bull and furgishin g the spars only. A separate contract was
awarded Mesgys, E. L. Rowe & Son, of Gloucester, Mass., to rig the ves-
sel and furnish her with chains, anchors, sails, and top iron-work com-
Plete for the gum of $1,913.

Work wag commenced on the vessel’s hull as soon as practicable after
the contract was completed, and at the close of the year reasonable prog-
ress had bee made, though considerable delay had been incurred on
account of inclement weather. The frame and outside planks argof
0ak; sho is ceiled with gellow pine; fastened with copper and yellow
letal below water-line and with galvanized iron elsewhere. .

The well is of g unique pattern for a large smack and is specially
adapted for the needs of the Commission. It is nearly in the center of
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the schooner and is cone-shaped with the base at the bottom of the ves.
sel and the apex at the deck, being what is commonly termed a  box- -
well.,” It is 16 feet long by 8 feet wide at the base, and 4 feet long by
24 feet wide at the top, which is flush with the deck. This form of well
makes it possible to reach any fish that may be in it from the deck,
without difficulty, and obviates the necessity which might occur of
grounding the vessel when the contents of the well are to be removed.

Besides carrying on the work which has been mentioned it has been
thought desirable to have the Grampus make experimental trials with
the great beam-trawl which is so extensively used in the fisheries of
Europe, in order to ascertain whether this form of appuratus can be
profitably employed in the commercial fisheries of the United States.
To handle this properly and successfully it is necessary to have steam
power. The question of what form of steam apparatus would be best
adapted to this work was referred to Lieut.-Commander Z. L. Tanner,
T. S. N,, commanding the steamer Albatross. Afterdue consideration
he decided that a steam windlass would be the most suitable, and a con-
tract for making the same was awarded the American Ship Windlass
Company, of Providence, R. I., and the apparatus was completed early
in December. Passed Asst. Eng. L. S. K. Reeves, U. 8. N., consulting
engineer of the Commission, has been given charge of obtaining and
putting on board the stean-boiler, steamn-pump, water-tanks, and the
necessary piping, &c., connected with the operation of the steam ap-
paratus and water-tanks. This work wiil be acoomplished with as little
delay as possible, and the introduction of the steam windlass apparatus
will conform as nearly as may be with the completion of the vesgel’s
‘hall.

E.—OTHER VEBSELS.

In addition to the sea-going vessels already named, the Commission is
provided with six steam launches, which are used either as attendants
to the above-named steamers or for towing barges, transporting eggs
and fish, or for miscellaneous work in connection with the stations. The
list is as follows :

Albatross cutter, 264 féet long,. 7 feet beam, and 3§ feet deep.

Albatross gig, 25 feet long, 5} feet; beam, and 3% feet deep.

Fish Hawk launch, 24§ feet lon g, 53 feet beam, and 33 feet deep.

Cygnet (No. 82), 33 feet long, 8% feet beam, and 4 feet deep.

Launch No. 68, 37 feet long, 7 feet beam, and 3 feet deep.

Launch No. 55, 30 feet long, 73 feet beam, and 3 feet deep.

The two last-named launches are attached to the Havre de Grace
Station, while the Cygnet has been in service alternately between Havre
de Grace and Wood’s Holl.

Launch No. 68 and launch No. 55 are the property of the Navy De.
partment, and have been loaned to the Commission by the courtesy of
the Bureau of Ilquipment and Recruiting.
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F.—ASSIGNMENTS OF NAVAL OFFICERS.

i d with
The list of ehanges in the assignment of naval officers co;x;lgzt:re’ Las

the service of the Fish Oommission, either on vessels or

been as follows : ite, re-
On April 13 the apothecary of the Fish Hawk, Mr. J. %lbzttll zlagpo,i o

signed his place and was sncceeded by G. F. Nelson, M.D.,

ment of Surgeon-General F. M. Gunnell. sched
On April 22 Ensigns R. H. Miner and L. M. Garrett wero detac

from the Albatrogs, e i om
On July 31 Passed Assistant Engineer W. L. Bailio was r::"ml;)es(}ef:red

service, and Passed Assistant Engineer L S. K. Reeves m‘s;v ;d’s Holl.

from the Fish Hawk to fill the vacancy in shore duty at Wo the Fish
On August 17 Engineer S. H. Leonard was ordered to :

Hawk. !

On September 30 Lieut, H. S. Waring was ordered to duty on the
Albatross. ' i
On November 4 Ensign Franklin Swift, and on November 10 Lieut.
+ C. Baker, were detached from the Albatross. .
On Decomber 3 g}xfggl;e(év. J. Maxwell reported on board the Fish
Hawk for duty, Tbutross
On Decomber 12 Lient, 0. J. Boush was detached from the Albu thﬁ;
On December 21 Lieat. Bernard O. Scott reported for duty on
Albatross, : t En-
I regret to recorq the loss of the services of Passed Assxsbatz duty
gineer William 1, Bailie, who in February, 1684, was ordered X of
with the Commission i, connection with the steam'Gnglueerm-ghwlglm:vk
the Wood’s Holl Station, being transferred from the steamer Fis m;e il;
The efficiency ang completeness of the work at the .statlon is oy
large part to the ingenuity exhibited by him in planning the neces
arrangements and combinations and in earrying them out. ine and
His services, also, in connection with the steam engineering ot
Plumbing work of t},e Fish Commission cars, of the Central Station of
Washington, and at the United States carp ponds, &c., have beon
Very great importance, .
1 ¢onsequence of physical disability Mr. Bailie was placed on "'hf(; :::1
tired ligt of the Navy on July 1, 1885, which, of course, relioved hx.m o
official duty with the Gommission. He, however, volunteered his tho
ices in connection with the completion of the work, and remained &

. . : i-
Station until September 16, when he left to take up his abode in Balt
more,

5.—CARS OF THE U. §. FISH COMMISSION.

e.
The history of the construction and use of these cars has been d

i ars
tailed in previous reports, and need not here be repeated. The ca
are as follows -

No. 1, constructed in 1881, now in charge of Newton Simmous.
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No. 2, constructed in 1882, now in charge of George H. H. Moore.

No. 3, constructed in 1884, now in charge of J. 7. Ellis.

These cars are in active service about six months of the year. Daur-
ing the remainder of the time they are stored in a shed erected for the
purpose near Central Station, and the crews furloughed. In all the
miles of travel, now aggregating mauy thonsand, no serious accident has
ever happened to any of these cars, if wo may except a slight ‘“smash-
up” in Canada a few years ago, which damaged the end of one car,
but injured none of the occupants.

As has been stated on a previous page, the experiment of using a car
as a temporary hatchery was tried at Lambertville, N. J., with good
results.

One of the cars was displayed at the New Orleans Exhibition, with
its load of fish and eggs, and excited great interest.

6.—COURTESIES EXTENDED T0O THE UNITED STATES FISH COMMISSION.
A.—BY THE GOVERNMENT.

TREASURY DEPARTMENT—Sccretary’s Office.—The Acting Secretary,
C. 8. Fairchild, granted a permit May 1 for taking seals at the Priby-
lov Islands. On September 5 he directed the collector of customs at the
port of New York to render facilities in connection with the landing of
soles imported from England for the purposes of propagation. On the
6th of November the order to the collector at New York was made
general to cover all importations of fish and eggs in behalf of the United
States I'ish Commission.

On the 16th of December the Department issned a circular to all col-
lectors of customs at ports where fishing vessels are documented, re-
questing them to co-operate with the Ifish Commission in obtaining
statistics of the ocean figsheries.

Light-House Board.—This Board has continued to assist in securing
ocean-temperature observations at thirty-five light-houses and light-
vessels along the Atlantic coast. A list of these light-houses will be
appended to this report. On June 15 the Board granted for the sum-
mer the use of the old laboratory building at the Wood’s Holl buoy
department, which has been previously of much service to the Cominis-
sion. With the completion of the new buildings, however, the present
season is probably the last that this courtesy will be desired.

Coast Survey.—Frequent calls have been made upon the Coast Sur-
vey for tide-tables, mape, and charts for use ou the different vessels and
at the stations of the Commission, which have been supplied very cour-
teously.. On July 2 it lent a set of hydrographic charts, to be copied
and used instudying the movements of mackerel, menhaden, and other
fish along the coast, thus saving a large amount of original work. The
Superintendent of the Survey on May 14 offered to lend the schooner
Matchless, but it was found unnecessary to accept the offer.
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. and
Life-Saving Service.—As in several precedin.g y ealjs’,tlh o :sgpce;'-soper-
patrolnen have reported thoe stranding of naring apima’s, ¢ in securing
ated with' representatives of the Smithsonian Instltutl.o 11:1 l accessions
specimens for study and exhibition. Among the valua )t; R, Hobbs,
was a pigmy sperm-whale, reported on January 1 by James R.
keeper of Kitty Hawk. N. C. ; : -

Another aec)(;ssion 1’vas found on the beach near High ? I(idg IIJJE
Station by Mr. B, C, Sparrow, superintendent of the Seconc ,.-1 .tica).
trict, and proved to be the so called “dish-rag gourd” (Luffa ag‘/?orted

October 24 Joel Ridgway, keeper of Barnegat L.-S. S‘“fi"’éif,?

a whale (Kogiq breviceps) ten feet long, stranded n(‘x,a:r‘the S t Y.Na-sh-

WAR DEPARTMENT.—Permission to use the facilities at Fox ing the
ington for the Purpose of hatching shad has been continued during
present year. : er indi-

Signal Office.—General Hazen has continued to furnish \\vea)the: ul(:]le
cations to Wood’y Holl during the summer season, as We“dats,heoGUIf
steamer Lookoyt during its trip along the southern coast an
of Mexico. ols of

NAVY DEPARTMENT__TI]Q officers and crews of all the vessod "
the Fish Commissign ha.ve'beeu furnished by the Navy Dep?rt’mel]lt: tl?atz
ing the year, and the facilities of various na\'y-yax:d§, particularly
at Washington ha,ve been extended to the Cominission.

Bureau of donstmcti:n and Repair—The launches Nos. 55 a{tl']dugtgl)
have been furnished for several years, and their loan was contin
during the present year, ¢ 5

Bureau of Steam %nginee,.mg._()n November 11 Commodore Olgrizz
H. Loring granted the loan of some tools for use at Havre de Gr
and at Wood’s Ho)j, ) is

Bureaw of Bquipment and Recruiting.—Coal was f_uruishefl to the(f;l:}:
Commission Vessels upon requisition, at contract prices, as in preceding
years, . tte of the

INTER 10R DEPARTMENT— Patent Office—The Official Gazette .
Patent Office has been supplied weekly, as heretofor‘e, :}nd spect t;lS
tions and drawings of all patents relating to fish and bsh'mg appara
as issued, . The

SENATE AND HOUSE or REPRESENTATIVES‘———FOldtng-RO?"lS-—'-'On.
superintendentg of the Senate and House fol('liug-rOOI}lS kmdl'\l cmev.
sented to envelop the quarto report, which was issued in two volumes
December 29, isties of

HEALPR OFFICE or THE DISTRIOT OF COLUMBIA.—Statistics o
the WaShington fish-market have been furnisbed in monthly tables, ¢

. . i li i th ‘
In previous years. These have been compiled and published in the
Fish Commission Bulletin,

ES.
B.—By THE RAILROAD COMPANIES OF THE UNITED STAT.

: (1
The courtesies extended by the railroad manag-ers have :rezgvel(‘ai
The transportation of Fish Commission cars gratuitously ov
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thousand miles of road; (2) the transportation of Fish Commission cars
al the rate of 20 cents per mile over aun even greater number of miles
of road ; (3) permission to carry fish and eggs in baggage-cars of pas-
senger trains, and for the attendants to enter the cars for the purpose
of caring for the fish; and (4) furnishing such repairs as have been
needed to the cars at the shops of several companies, notably the Penn-
sylvania Railroad and the Baltimore and Ohio Railroad. A list of the -
roads furnishing freé transportation, and also of those furnishing trans-
portation at the 20-cent rate, will be appended to this réeport. It may
be well to explain that the 20-cent rate is a very large reduction upon
rates charged for hauling private cars. Tor instance, for hauling a pri-
vate car from Philadelphia to Pittsburg the Pennsylvania Company
would charge eighteen full fares, or $180, while for hauling the Fish
Commission car it would charge 20 cents per mile, and as the distance
is 352 miles the charge would be $70.40, which is $109.60 less than the
charge to private parties for the same service.

C.—By TorrigN STEAMSHIP COMPANIES,

The foreign steamship companies have eontinued their liberal treat-
ment of the Commission by free transportation of fish and eggs. The
extent to which these facilities have been furnished will be seen by
reference to the list of courtesies extended to and received from forelgn
countries, to be stated hereafter.

D.—COURTESIES ¥ROM FOREIGN COUNTRIES.

Germany—On February 24 thero were received fromn the Deutsche
Fischerei-Verein 40,000 eggs of the brown trout (Salmo fario). From
this lot, one-half of which were consigned to Mr. Blackford, about 19,000
fry were secured.

On January 30 a box of 50,000 eggs of Uoregonus aldbula was received
in New York and repacked by Mr. Mather and forwarded to the Bucks-
port Station.

On November 5 there were received by steamer Elbe 10 macropods
or paradise-fish, from Paul Matte, fish-culturist, Lichterfelde, Germany.
These were received in New York by Mr. Blackford, who transferred
them to his aquarium in Fulton Market pending their final disposition.
They had, however, been so exhausted by the journey that in a few
days all had died. Mr, Matte sent these fish with the hope of procur-
ing American ornawental fish in exchange, his collections including
representatives from many parts of the world.

England.—P ersistent etforts have been made during the present year
to safely transport soles. On September 10 an installment from the
National Fish Culture Association of England arrived per steamer Re-
public in care of Mr. W. T. 8ilk, but all the fish had died in the pas-
sage from Liverpool to New York,
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The Marquis of Exeter, who is president of the National Flb:h Cu.lt-
ure Association, had interested himself in the success of .ﬂns Sh~l})-
ment, and hag kindly placed at the command of the National Fl.bh
Culture Association his private fish culturist, Mr. Silk, in order to in-
sure the best possible results,

In his letter of September 25 Mr. W. Oldhamn Chambers, secretary
of the National Fisly Gulture Association, said that complete arrange-
meuts had been made by him for catehing soles on the Mssex coast.
They were deported from the boat at Harwich to Liverpool by special
van in eharge of 5 qualified attendant, who, on arriving at Liverpool,
banded the fish over to Mr. Silk in perfect, condition. Mr. Chambers
farther says: «y fear their loss was due to the fact that Mr. Silk placed
the fish in the public baths at Liverpool, which is not only brackish, but
fall of impurities, na,tu‘rally fatal to deep-sea fishes like soles. My
f:ouncil desire me to expres‘s their deep regret at the ill-fortune :tFteud.
ing their endeavorg to further the acclimatization of flat-tish in the
United States, but at the same time wish me to assure you that t]‘Jey.
will take an early opportunity of rencwing the experiment notwith-
standing the recent failure. caused moro from wrong treatwent t-hu.-n
from inherent incapaci ty on’ the part of the fish to withstand the strain
of transportation.”

.OD Uctober 3 MI‘. Thomas J. L’IOOTG, curator of Li\'(}rpool Museum,
with the aid of My, W. A, Duncan, forwarded to Mr. E. G. Blncqurd
12 soles by the Steamer Britannic, Capt. Hamilton Perry, of the Wh'lte
Star Line, These were recoived ’O ctober 19 and presented to the F;s!n
Commission, The 9 so] es which reached New York alive were immedi-
ately sent to Cold Sprin g Harbor to be cared for until arrangements
cf)llld be made to transport them to Wood’s Holl in safety. Frowm the
time of arriva) at Cold Spring Harbor, October 20, Mr. Mather mado
observationg upon their habits, and reported them doing well until' De-
cember 30, when the soles, togethier with a lurge installment of cod
eggs, were frozen to death during a violent storm. An importaut feu,'c.
ure of Mr. Moorels method was the use of six Mortimer ship aquaria
containing 2 S0les each. The bottom of the glass globes in which the
ﬁSh. Vere placed wag covered with an inch or two of sand. The soles
buried themselveg therein and no chafing resulted. This shelter im1-
tates quite well their native habitat.

On October 24 ap installment of 500 soles was sent from Liverpool,
by the Cunard steamer Gallia, in charge of Mr. William Litfle, of 32
Scratton Road, Southend Ess(;x County, England. These soles were
taken off N orwich and tr::nsmitted by rail to Liverpool, where I\Ir..W-
Oldham Chumbers, secretary of the National Fish Culture Association,
maf.le arrangements for their reception and transshipment. The steamer
arrived at her doe) in New York on the morning of November 3. Mr.

]a(‘ikford and Mr. Mather were there with a tug and suitable cans to
receive them, but were greatly disappointed to find that most of the
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fish had died when the steamer was only two days out, and the remain-
der a fevy days later. They had been placed in several casks, without
sand upon the bottom of the vessel. Consequently the soles, lying right
upon the bottom, were very much chafed at their heads and tails. Mr.
Little, the attendant, was selected because he was the fisherman who
had caught these soles, and he was able to give information with regard
to their habits, food, and movements. As the basins at Wood’s Holl
had been prepared for the reception of this large shipment, bnd the
steamer Lookout had been sent to New York to convey them to Wood’s
Holl, and the facilities already alluded to had been secured from the
custom-house, the bitter disappointment at the loss of the entire 500 fish
may be readily understood.

Scotland.—On January 2, 100,000 eggs of Loch Leven trout (Salmo
levenensis) were received from Sir James Gibson Maitland, of the Howie-
toun fishery, Stirling, Scotland.

7.—COURTESIES TO FOREIGN COUNTRIES.

Scarcely a year has passed since the organization of the Commission
in which there has not been one or more transmissions of fish or eggs
to foreign countries in response to requests made in behalf of their re-
spective Governments. While in a few instances failure has resulted,
the general success has been such as to lead to renewed demands. The
present year has witnessed greater activity in this direction than in
preceding years. As will be seen from the preceding paragraphs as
well as from other reports, suitable returns have been made to the
United States by several countries furnishing the Commission with fish
or eggs of fish new to the United States.

The Commission has been called upon to extend courtesies to foreign
countries in the way of imparting information upon the methods and
success of American fish-culture, and accredited representatives of
other Governments have been accorded the facilities of the office in
‘Washington and.of such stations as they chose to visit for the purpose
of examination. The reports and bulletins of the Commission, notably
the quarto report which appeared during the present year, have been
very greatly sought by foreign fish-culturists, and so far as possible
their wishes have been met. Scarcely a week has passed without re-
ceiving letters from such persons making inquiries with a view to in-
creasing.the efficiency of their work. These letters, whether received
through the State Department or direct, have been answered promptly
and as fully as practicable. _

An interesting correspondence was held with Juan de la O. Cerda,
Chilian consul-general at San Francisco, who was commissioned by the
Chilian Government to secure California salmon eggs for Chili. The
Chilian Government called upon this Commission to recommend a suit-
able person to take charge of the introduction of salmon into Chili, and’
it gave me much pleasure to nominate Mr. Livingston Stone. The
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year closed without- any decisive answer having been recgived t(.) Mr.
Stone’s proposition. A.statement of what is hoped to Le accomplisbed
by the Chilian Gover nment will be found in the Fish Commission Bul-
letin of 1885, page 247, i

There has been considerable correspondence with a view to t‘ransmltf
ting shad to Holland, but the apparatus for accomplishing this result
with 8o delicate g species has 1ot yet been perfected sufficiently to war-
rant making the effort, .

The species covered by the¢ transmission of fish or eggs of the present
year include whitefish, rainbow trout, brook trout, Penobscot salmop’
landlocked salmon, catfish, carp, bass, red-eye perch, and suckers.

The list of countries to which transmissions have been made includes
Australia, Bragzil, Canada, England, France, Germany, Mexico, The
Netherlands, Scotla-nd, and Switzerland. -

Australia.—Qy January 5 there was forwarded from the Northville
Station, in charge of special messenger as far as Council Bluffs, 1,000,000
whitefish eggs, consigned to the Ballarat Acclimatization Society, W.
P. Whitcombe, presideut, The eggs were received in San Francisco by
Mr. Robert J. Creighton, agent for. the New Zealand Governmenf,
who placed them safe]y on board the Pacific mail steamer. His son,
Mr. Charles Creighton, reported that the eggs reached Sydney in good
condition, but while op the steamer plying between Sydney and Mel
bourne they were subjected to a rise in temperature which destroyed
the entire lot before reaching their destination. .

Brazil.—Ony March 28, 100 carp were sent to Preston A. Rambo, care

“of John O, Uhler, M. D., Baltimore, who left for Rio Janeiro March 30. .
The carp were from one to two inches in lengtlh, and being in char‘gfa of
an attendant doubtless reached their destination in good condition,
although nothing definite has beon heard. C

Canada.—During December of the present year applications for carp
.\vere received {rom 't‘venty residents of the Dominion of Cafllﬂ'dﬂa. A8
1t was too late to supply them in 1885 the applications were held over
for consideration in 188, .

England.—Eggs of whitefish, lake trout, Atlanticor Penobscot salmon,

brook trout, landlocked salmon, and rainbow trout have been sex}t to

Great Britain durip g the present year, the transportation being f urnished

free of charge by the Cunard Line. '

The following shipments have been made to the National Fish Culture
Association, South Kensington, London, England, care of Hon. Bdward
Birkheck, M, P., vice-president of the association: On January 14,
250,000 eggs of the whitefish and 30,000 eggs of the lake trout wero
shipped by steames Gallia, Mr. W. Oldham Chambers, secretary to
the association, under date of February 10, announcing the arr ival
of the eggs in excellent condition, the rate of mortality being remark-
ably low. On February 4, 30,000 eggs of the Atlantic or-Penobscoc
8almon were shipped by steamer Scythia, these also arriving in excellent
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condition, the death rate Deing under 1 per cent: On Febroary 11,
25,000 brook trout eggs were sent by steamer Servia, their safe arrival
being announced February 25. On March 27, 30,000 landlocked salmon
eggs were transported by steamer Bothnia, and on April 18, 5,000 rain-
bow trout eggs were sent by steamer Servia. Mr., W.0Oldbam Chambers,
in presenting the thanks of the association for the salmon and trout
forwarded during the present year, reports that they ¢ were hatched
out at South Kensington with a very low minimum of mortality, and
the fry were in due course transferred to our fish-culture estahlish-
ment at Delaford Park, where they continue to thrive.”

On October 20, 1885, Mr. W. Oldham Chambers wrote, ¢ Tho propa-
gation of whitefish this year having proved such a great success, we
are particularly desirous of making a special feature of this species
next year.”

On the 11th of April a consignment of 10,000 rainbow trout eggs was
sent by steamer Devonia, of the Anchor Line, to the same address.
These also arrived in good order.

Concerning the above, Land and Water of February 28, 1885, says:

Foremost among the most interésting consignments of eggs which have beén
received from abroad are a large number of ova of various kinds’forwarded by the
American Government, through their Fishery Commissioner, Professor Baird. The
United States Government has been most liberal in its presents of fish eggs, and
English pisciculturists owe it a bhearty vote of thanks for giving the National Fish
Culture Association an opportunity of carrying on experiments with a view of ascer-
taining whether the introduction of certain fish from American waters into our
English, Irish, and 8cotch rivers and lakes can be practically and advantageously
carried out.

On June 20 there were sent by the steamer Brita nnic, of the White
Star Line, 50 catfish to the National Fish Culture Association. Under
date of July 10 the secretary, W. Oldham Chambers, stated that 48
had arrived in safety and been placed in the establis hment at Delaford
Park. The London Globe of July 11 notices t he fact and pronounces
them of great economic value.

In October Mr. W. T. Silk, who had accompanied the consignment of
soles already referred to, took back with him to England, for the Mar-
quis of Exeter, 250 black bass and 50 red-eye perch, and for the National
Fish Culture Aquaria at South Kensington, 20 suckers, all of which had
been forwarded from the Wytheville Station.

Framce.—On March 1, a package of 10,000 rainbow trout eggs from
Wytheville Station reached New York. These were presented to Mr.
E. G. Blackford, who forwarded them to the Society of Acclimatiza-
tion, Paris.

By steamer Amérique, on July 18, Mr. Blackford sent six cans con-
taining 100 catfish (Amiurus nebulosus) to Havre. Of these 50 were
forwarded to W. Coleman Burns, who received them at Paris in excel-
lent condition. The other 50 were for the Society of Acclimatization,
whose secretary reported under date of July 29, the receipt, in perfect
condition, of 41 specimens. ‘
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Germany-—-During the present year the eggs of whitefish, brook tro’ut,
landlocked salmon, and rainbow trout have been shipped to Herr WI}
Behr, president of the Deutsche Fischerei-Verein, care of Mr. Busse, of
Geestemiinde, by the North German Lloyd Steamship Company. This
line transporteq the eggs free of charge. I regret to say that three con-
signments intrusted to the steamer Eider arrived in bad, if 1ot totally
worthless, condition, Asa rule this company has been successful with
the eggs committeq to its care. :

On January 10, 1,000,000 whitefish eggs were shipped by the steamer
Salier, the €g8s arriving in Geestemiinde in good order, but? by some
misunderstanding half of them were shipped from there to S\Vltzcrlan;l.
*An additiong} lot of 1,000,000 whitefish oggs was sent on February. 20
by the steamep Eider, b:lt arrived in Lad condition, On reachmg
Geestemiinde ng jeq was found in the Loxes.

The 40,000 brook.troyt, eggs shipped on February 7 were well cared
for by the steamep Fulda and arrived at Geestemiinde in good order.
On the 3Cth of March a lot of 40,000 landlocked salmon eggs and
10,000 rainbow trout eggs were shipped by steamer Lider. As was the
case with the whitefish eggs shipped on the 20th of February, there
was a lack of jce ip theboxes and all of the rainbow trout and nea-r.l.y all
of the landlockeq salmon were lost. Mr. F. Busse, of Geestemiinde,
under date of Apri] 12, 1885, reports that the consignment of fish eggs
arrived without any ice wixatever, even the boxes being dry. T{)e
Salmo irideus haq actually decayed, and not a single egg could be dis-
tinguished on the frames. The landlocked salmon on their arrival were
found to be Cconsiderably developed, some young fish having already
slipped out of the eggs, ;

) On June 18, 50 live catfish were sent to the Deutsche Fischerei-Ver-
ein by steamer Ems. On July 17 Count Max von dem Borne reported
that 49 had arriveq safely at Berneuchen. ' .

The last-named gentleman having expressed a desire to introduce
Into the fish-pongs of Berneuchen the wild-rice (Zicania aquatica), &
bushel was obtained from Valentine Brothers, Janesville, Wis., and
forwarded to him. On September 7 he reported that the seeds failed
1o germinage, ]

&0ic0.—~On March 14 the Fish Commission representative at Now
Orleans delivered to Dr. Barroeta a pail of 25 carp, to be taken b}" him
to Mexico, the smallest and strongest carp of the different varieties
being selected, inati
On April 6 Dr. Barroeta reported that 14 reached their destination
alive. QOp that date he forwarded a second installment. On October
13 Sefior Esteban Ohazari, of the City of Mexico, made a request \for
carp and lake trout eggs. Oarp four months old to tpe namber o,f 800
were forwardeq by Wells, Fargo & Co.s Express, via El Paso, Tex.,
on the 4th of December, and on the 26th Mr. Chazari received thew in
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go()d condition. On January 18, 1886, 25,000 lake trout eggs were for-
warded to him, but were unfortunately received in poor condition.

The Netherlands.—On March 10 Mr, E. G. Blackford forwarded &
black bass to Dr. C. Kerbert by steamer Edam, Captain Taat. On
April 8 Dr. Kerbert reported their safe arrival. On July 7 Dr. Ker-
bert acknowledged the receipt of 30 catfish which had also been sent
by steamer IEdam through the assistance of Mr. Blackford.

Scotland.—On April 4, 20,000 landlocked salmon eggs were for-
warded to the Tay District Salunon Board, care of John Andersom&
Son, Edinburgh, by steamer State of Pennsylvania, of the State Line,
A very courteous letter of thanks wasreceived from Vice-Admiral W. H.
Maitland Doungall, R. N., writing in behalf of the Tay District Salmon
Board, but definite statements concerning the condition of the eggs on
arrival are lacking., On April 18, 10,000 rainbow trout eggs were
shipped by steamer Devonia, of the Anchor Line, to Sir James Gibson
Maitland, of the Howietoun fishery. These arrived in good condition.

Switzerland.—As has already been stated, one-half of the million
whitefish eggs sent January 8 to the Deutsche Fischerei-Verein were
forwarded to Switzerland. Under date of February 19 the Swiss min-
ister, Hon. Emil Frey, stated that the eggsreached Berne in fine condi-
tion and had been distributed to hatcheries at Zurich, 50,000 ; Berne,
100,000; Lucerne, 50,000; Zug, 50,000; Grisons, 100,000; Vand,
100,000 ; and Geneva, 50,000.

8.—SERVICES RENDERED TO OTHERS.

On the night of Saturday, September 5, the steamer Monohanset,
belonging to the New Bedford, Vineyard and Nantucket Steamboat
Company, ran aground on a bar in the Great Harbor at Wood’s Holl,
about 200 yards from the railroad depot. The occurrence took place
about 11 o’clock at night, and the vessel had on board about five hun-
dred passengers, who had been to Cottage City to witness the annual
illumination, and who were to take 4 train about midnight to Hyannis.

Although there was no danger in the occurrence, the probability of
a long deteution throughthe night was notcomfortable to contemplate,
and the case havingbeen brought to my uotice I authorized and directed
the steamer Lookout and the steam launch, having a large scow in tow,
10 proceed at once to the scene. In two trips of the vessels the en-
tire party was landed on the dock; and the cars being rapidly filled,
the train proceeded to its destination.

The company, appreciating the services rendered, transmitted the fol-
lowing communication :

NEW BEDFORD, September 7, 1885.

DxAR Sir: Please accopt our thanks for tho valuable service rendered us in-land-
ing tho passengers (something over four hundred) from the steamer Monohanset,
_ashore at Wood’s Holl Saturday night, and for otlhor assistance rendered. It was &
rainy and disagreeablo night, and it was a greatrelicf to the large number of passen-
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gers when you came to their aid, taking them from the steamer and landing them on
the wharf at Wood’s Holl safe at midnight.
If we oan hereafter serve youin any way please advise us, as wo desi
appreciation for what you have done for us.
Very respectfully yours,

re to sho'w our

EDW. T. PIERCE,
Agent.
Prof, S. F. Balrp,
U. 8. Fish Commission, Wood's Holl.

9.—PARTICIPATION IN INTERNATIONAL EXHIBITIONS.
A.—LoNpoN, 1883.

_The history of our connection with the great International Fish-
eries Exhibition, at London, bas already been given in preceding reports.
Il} 1885 the medals and diplomas which had been awarded to the U. S.
Fish Commission arrived, the list of which is as follows:

Rigged models of fishing-vessels: Gold medal.

Mackerel and herring nets: Diploma.

Exhibit, of artificial flies: Gold medal.

Fish transporting car: Silver medal.

Model of lobster-boiling establishment: Gold medal.

Collection of piscicultural exhibits: Gold medal.

Collective exhibit of invertebratu: Gold medal.

Whule—bone: Gold medal.

m(]:(‘iullnrgement of photographs and drawings illustrating fishing pursuits:
al,
Gcollection of primitive fishing tackle, modern sea-fishing lines, gear, and hooks:

old medal,

Collective exhibit of publications relating to the fisherios : Gold medal.
erring smoke-houso, collective exhibit of appliances: Silver medal.

Model of menhaden oil and guano factory : Gold medal.

Collsction of oils, &c.: Gold medal.

gouective exhibit of fishery products: Gold medal.

Cenem’l oxhibit of fish-eating birds and mammals: Gold medal.
ollection of dredgo exhibits: Silver medal.

C‘;ﬁtog_l'uphs o'f fish-enlture : Silver medal.

Cor ect?vo exhibit of deep-sea exploration apparatus: Gold medal.
°.lect1ve exhibit of boats: Gold medal.
uilders’ wodels of fishing vessels : Gold medal.

cﬁﬁ:(;:gﬁine net: Gold medal. ‘
ol 1on of dry-salted fish: Diploma.

ective exhibit of fish: Gold medal.

Gold

B.—NEwW ORLEANS, 1885.

du’it};?alll 8. Fish Commission, in 1885, participated in the World’s .In-

exhibits 841{1 Cotton Oentennial Exposition at New Orleans, sending
he B to illustrate the fisheries, fish-culture, and deep-sea resea}'ch.

in 1884 &ard of Government Commissioners, appointed by the President

Ouigyj] m?’ke. arrangements for a gencral Governme%lt display at the

Sville, Oincinnati, and New Orleans exhibitions; included Mr. G-
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Brown Goode, Assistant Director of the U. S. National Museum, who
was charged with the preparation of an exhibit from the Smithsonian
Institution, the National Museum, and the U. 8. Fish Commission.

In the fall of 1884 the collections were shipped from Washington and
duly installed at New Orlcans soon after the opening on December 16,
1884, The exposition continued till May 31; 1885. Mr. Goode being
obliged to return to Washington, the care of the collection was given
to Mr. R. Edward Earll, of the Fish Commission, who was assisted by
Colonel McDonald and others.

* The exhibit of fisheries and fish-culture occupied 2,345 square feet of
the 24,750 square feet allotted in the Government buildings to the gen-
cral display of the Smithsonian, National Museum, and Iish Commis-
sion. The collection included some of the exhibits which had previously
done service at Berlin and London. Among the objects displayed were
about one hundred and fifty photographs, size 30 by 40 inches, illus-
trating the apparatus and methods employed in the sea and river fish-
eries of this country, and a collection of models in plaster of the prin-
cipal fresh and salt-water food-fishes of the United States.

A geries of dlagrams and tabulated statements, prepared by Prof.
W. O. Atwater, showed in an instructive manner the relative food
qualities of the leading food-fishes compared with other foods.

A full-sized whale-boat, with complete outfit ready for the chase, was
an attractive exhibit.

Colonel Marshall McDonald, of the U. 8. Fish Commission, had the
direction of the fish-cultural exhibit, which consisted of a series of six
tables containing hatching apparatus in which the embryos of white-
fish, salmon, and other species were kept during their development,
and small aquaria in which the newly hatched fry were exhibited.
There were also six large aquaria containing trout, salmon, carp, and
several other species of fish from the Fish Commission ponds at Wash-
ington. There was also a series containing numerous forms of hatch-
ing apparatus used at the hatcheries of the U. S. Fish (/ommlb,snou,
and models of various kinds of fish-ladders or fishways.

Arrangements were made with the managemont of the exposition
for a supply of pure water for conducting the hatching operations; and
at intervals during the continuance of the exposition, eggs of different
species were shipped to New Orleans and placed in the hatching ap-
paratus, where they were allowed to remain until hatched. This ex-
hibit was perhaps the most popular in the entire exhibition, and during
the time when clear water could be obtained, and the young fish were
hatching, a majority of the people attending thoe exposition found their
way to the space, some of them lingering hour after hour.

On February 18 Colonel McDonald arrived with U. 8. Fish Commis:
sion -Car No. 3, containing a full equipment of bhatching and transport-
ing apparatus. This car was placed on a side track at the Prytania
street entrance of the exhibition adjacent to the Smithsonian space,



TRIE XLV
REPORT OF COMMISSIONER OF FISH AND FISHERIES.

and was constantly open .for inspection from 8 in the morning ur;fll 6
in the evening. In it were shown, not only the processes of batc mi;
but the methods employed in transferring the fry to waters very reﬂ;? :
from the hatchery. After the fish-cultural exhibition had been 1n§ta» ©
Colonel McDonald returned to ‘Washington, and J. Frank Elis Wa:‘
placed in eharge of the car, and James Carswell assumed control ot
the fish-cultural display iu the Smithsonian space in the Governmen
building. The car remained until the middle of May, when it was re-
called to be used in the distribution of shad from the Fish Commission
hatcheries in Washington and Maryland. .

The Fish Commission steamer Albatross was engaged during the
winter of 1884985 iy seientific investigation of the currents, tempera-
tures, and marine life jn the vicinity of the West Indies and in portions
of the Gulf of Mexico. She was stationed for a few days at New ‘Or‘
leans. On hep arrival in that city the exposition management plm-zed
a portion of the exposition wharf at her disposal. She soon occuplf}d
the place assigned, and was thrown open for inspection by persons vis-
iti'ng the exposition ag a part of the exhibit of the U. S I“;I'Sh Com-
mission.  The apparatus employed in her scientific investigations was
arranged on deck, and interesting forms of marine life recently taken
In the deep waters of the Gulf of Mexico were removed from the tanks
and placed in glagg bottles in the steamer’s laboratory, where they could
bo viewed by those who might be interested. At the request of Oapt.
2. L. Tanner, ap efficient corps of officers and scientists remained con-
Stantly on quty to inform visitors of the general character of the work in
Wwhich the Steamer wag engaged, and to explain the workings of tl{e- ap-
Paratus. Aftep 2 stay of ten d’ays, during which time she was visited
by a very large number of people, she left the exposition in order to
Tesume her work, which had been tem porarily interrupted.

10.~MEETNG OF THE AMERICAN FISHERIES SOCIETY.

The fourteont, annual meeting of the American Fisheries Society
(formerly Tnoywp gy the American Fish-Cultural Association) was held
at the Nationa) Mugeum in Washington, D. O., on May 5 and 6, 1885,
undgr the Presidency of Hon. Theodare Lyman, of Massachusetts.
During the Ineeting twenty-seven names of gentlemen were proposed
and elected tg membership.

The first paper read was by Prof. Robert E. O. Stearns, on ‘¢ The giant
clams of Puget Sound,” in which the habits, size, and edible qualities
of the geoduck clam (Glycimeris generosa) were described. This was -
tollowed by g paper on the ‘“Hibernation of the black bass,” by Dr.
James 4, Henshall, in which he held that the hibernation of fishes 18
Influenced more by the supply of food -than by temperature, and tpat
Yoth species of black bass hibernate in the northern sections of America.
Mr. Freq Mather presented a paper on ‘ Protecting and hatcl;mg the
Swelt,” which contained some interesting statements regarding the
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habits of the smelt, and showing some of his experience in procuring
and handling the eggs. Mr. Frederick W. True read a paper on “The
porpoise fishery of Cape Hatteras,” in which he stated the objects to
be pursued by a company recently organized in Philadelphia for the
captuare of porpoises near Cape Hatteras, in order to utilize these dol-
phins for producing oil, leather, and food. It may be noted that a con-
siderable variety of opinions was expressed in the society regarding
porpoise flesh as a food product, some holding it excellent when properly
smoked and others maintaining that it is a very inferior article of food.
Later in the season Mr. True ate some broiled steak cut from a young
porpoise brought in by the steamer Albatross, and expressed himself
as very favorably impressed by the edible qualities of this young ceta-
cean,

In the first paper read on the morning of May 6 Mr. Frank N. Clark
stated the “Results of planting whitefish in Lake Erie,” and showed
by testimony from mauy reliable fishermen and fish-dealers that while
the aggregate cateh is steadily increasing, so also are the whitefish on
the increase in Lake Erie, and that this increase is due solely to the
work of the hatcheries. The next paper was by Mr. J. S. Van Cleef,
on “How to restore our trout strcams,” in which he showed that the
destruction of the trees bordering on the streams and the changed
condition of the banks produced thereby has resulted in depriving the
trout of their natural hiding-places, and that this is the main cause of
their depletion, in connection with excessive fishing with nets and hooks
and lines. Mr. A. N. Cheney next discussed the question ¢“Does trans-
planting affect the food or game qualities of certain fishes” stating
his opinion that fish in alien waters improve in food and game qualities
only when they find better food or water, which causes a more vigorous
condition. Then followed a paper by Mr. John A. Ryder ¢“On some of
the protective contrivances developed by and in connection with the
ova of various species of fishes,” giving some matter of considerable
biologic value. Prof. Otis T. Mason next read a short paper on “The
use of the throwing-stick by the Esquimaux,” several specimens being
shown, their use described, and the statement made that this implement
is in use ounly in Australia, South America, and among the Esquimaux
of North America. This was followed by a valuable contribution from
Prof. Theodore Gill, entitled ¢The chief characteristics of the North
Anmerican fish fauna.” In this he considered only the fresh-water forms
of America north of Mexico, stating that they numbered over six hun-
dred species, representing nearly one hundred and fifty genera and
about thirty-four families; and he concluded that the number of genera
and types common to Europe and North America is comparatively
small, while ‘the special peculiarities of the North American fishes are
sufficient to entitle this region to be considered as a primary geo-
graphical division of the globe.

The next paper in order was on “Some objective points in fish-
eulture,” by Col. M. McDonald.. This discussed what yet remains t0
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bo done in the way of intelligent and progressive fish-culture, speak-
ing of the great value of scientific investigations, the need for compe-
tent legislation on the fisheries, and the practical worth to the Goveru-
ment of complete statistics, especially in relation to the sea fisheries.
Mr. W. V. Cox followed with “ A glance at Billingsgate,” which gave
an excellent description of that famous old fish-market, and ended with
the conelusion that there is little, if anything, for American fish-dealers
to learn at Billingsgate, except how far in advance of them in this res-
pect We are on this side of the Atlantic. A paper was then read by
Mr. E. G. Blackford on ¢ The oyster-beds of New York,” in which he
spoke of theinvestigation in progress under his charge during the Pa§t
year and the present condition of the oyster areas of the State. This
investigation showed that the natural oyster-beds were in bad condition
and much less in extent than they were twenty years ago, but that the
loss in the natural areas was more than made up in the formation of
planted beds, which increase the territory upon which oystersare grown,
80 that the number of oysters sent to marlket is three or four times what
it was a score of years ago. The pollution of the water and the conse-
quent destruction of the oyster-beds in the vicinity of New York oity
was referred to, and & plan was spoken of whereby individual owners
may hold small areas of oyster-grounds and work them thoroughly.

Mr. Charles G, Atking reported on “ The biennial spawning of sal-
mon,” as learned from experiments conducted at Bucksport, Me. These
seem to indicate that it is the normal habit of the Penobscot salmon to
SPAawh every second year, while it seems to be fairly well established
.tha,t a large part, perhaps nearly all, of the salmon, instead of proceed-
ng to sea at-once after spawnix;g. linger in the fresh water all winter
and descend oply with, the spring floods. The concluding paper was
by Mr. Fred Mather on the “ Work at Cold Spring Harbor,” whicl
gave a sketch of the operations at this hatcbery with foreign and do-
mestic fish during the season of 1884-85. 'Fhe facts stated are included
In the Reports of the U, S. Fish Commission for 1884 and 1885.

B.efor e the final adjournment the members of the society went to the
White House anq were presented to President Cleveland. A visit was

alsotmade to the Government carp ponds, near the Washingtorn Monu-
ment. )

On May 7 the society made @ trip to the sbad-hatching grounds of
the Potomac, on the Fish Commission steamer Fish Hawk. At Fort
Washington 4,000,000 eggs were exhibited in processof packing for
shipment to the central station at Washingtion. On the homeward
trip 2 meeting of the executive committee was held, at which it was
decided to hold the next annual meeting in Chicago.

The following gentlemen were elected as officers of the society for the
énsuing year: '

President.—Col, M. McDonald, of Berryville, Va.

Vice-president,—Dr, W. M. Hudson, of Hartford, Conn.
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Treasurer— £. G. Blackford, of Brooklyn, N. Y.
Recording secretary.—TFred Mather, of Cold Spring Harbor, N. Y.
Corresponding secretary—W. V. Cox, of Washington, D. O.
The members of the executive committee are as follows:

Prof. G. Brown Goode, of Washington, D. O,

Roland Redmond, of New York, N. Y.

George S. Page, of Stanley, N. J.

‘W. L. May, of Fremont, Nebr.

Frank N. Clark, of Northville, Mich.

Dr. James A. Henshall, of Cynthiana, Ky.

S. G. Worth, of Raleigh, N. C.

11.—PUBLICATIONS IN 1880.

Reports.—The report for 1883 (Vol. XI) was completed, and much prog-
ress made upon the report for 1884 (Vol. XII) during the present year.

The printing of the report for 1885 (Vol. XIII) having been ordered
by joint resolution of Congress March 2, 1883, several monographs were
handed to the Public Printer, including a Catalogue of the Fishes of
North America, by Prof. D. S, Jordan, of which extra copies were
printed for immediate distribution.

The first section of the quarto report on the Fishing Industries of the
United States was issued in two volumes, one of text and one of plates,
in December of the present year. In addition to the copies distributed
by the Commission and by members of Congress, a considerable num-
ber have been purchased by interested persons from the Public Printer
at the low price of 82.45 for both volumes, Congress having made pro-
vision therefor in the resolution ordering the printing.

Bulletins.—The bulletin for the current year (Vol. V) was commenced
promptly at the beginning of the year, the first signature bearing date
of January 19, 1885 ; and sets of signatures were mailed to foreign and
domestic correspondents March 12, August 22, September 5, October
20, and November 7. At the latter date the entire volume was in type,
and there only remained the press-work and binding of the regular edi-
tion. This was completed and the edition distributed in March, 1886.

Pamphlets.—Six papers have been issued in pamphlet form during the
year, as follows:

90. SHUFELDT, R. W. The osteology of Amia calva: including cer-
tain special references to the skeleton of Teleosteans.
{ From Report for 1883, pp. 747-878.]

91. RYDER,J. A.,and M. PUYSEGUR. Papers on the development and
greening of the oyster.

[From Report for 1882, pp. 763-805.]

92, GOODE, G. BRowN. The first decade of the U. 8. Fish Commission
its plan of work and accomplished results, scientific and econom-
ical.

[¥rom Roport for 1880, pp. 53-62.]
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93. CoLLINg, J. W, Specifications for building a schooner-smack.
[Printed Ly Rockwell & Churchill, Boston, Mass.] ]
94. JORDAN, DAVID STARR. A catalogue of the fishes known to in-
habit the waters of North America north of the Tropic of Cancer,
With notes on the species discovered in 1883 and 1854.
.~ [From Report for 1825, pp. 769-974.] i
95. BAIRD, SPENCER T. Report of the Commissioner for 1883. .A-—
Inquiry into the decrease of.food-fishes. 13.—The propagationof
food-fishes in the waters of the United States.
[From Report for 1883, pp. xvii-xcv.]

Carp publ-ications.—During the year several editions of “The carp
and its culture in rivers and lakes,” by Rudolph Hessel, of « Carp and
carp ponds,” and of «Notes on the edible qualitics of carp,” by Chas.
W. Swiley, have begn printed and distributed to the numereus per-
sous making inquiries about carp.

During the year Mr. Chas. W. Smiley, as herctofore, has had 9nt,1re
charge of the preparation of all matter for tho printer, the correcting of
thg proofs of text and plates, and all else relating to the proper presei-
tation of the severg) volume’s, paniphlets, and circulars, as well as of
their distributiop to correspondents and applicants.

12.—rHE WooD’S HOLL STATION.

This station, whick i second only in importance to the headquarters
a6 Washington, and which is the center of all work of the Comis-
ston connected with the propagation and investigatiou of m arine fishes
and lnvertebrates, hag always received especial mention in the reports
of the CommissiOn’ 80 as to place fully on record its rise, PI‘OSTCSS:.“.M
current condition. Here alone, in the United States, opportunities
oceur for studying marine fish in their nataral conditions, by placing
them in large basing or aquaria, and for testing the period of their

Spawning, the nature of their food, their relationsbips to otber life of the
sea, &, ! :

Congress hag

tried munifested a disposition to allow the experiment to be
ie(

O & satisfactory scale, and, from time to time, has made .lib.eral
Abprobriations, the total amount of money appropriated for buildings
and) their equipment amounting to 870,000,

Previons reportg have recorded the construction of buildings fpr the
offices and quarterg of the Commission, and for the accommodation of
the pumps ang tapks ; also the commencement of the laboratory build.
ng, 1 which to earry on the work of hatehing and investigation. ‘ T.lns
building was finished in February, and turped over to the Commission
by the contractor, Mr. Brightman, of New Bedford, Mass., after Whl‘ch
1t was appropriately fitted up for its pnrpose. .

The completion of the stone work of the harbor of refuge during 1884
' has already been recorded tn a previous report. This was done under
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the direction of Col. George.H. Elliot, of the U. S. Engineers, from an
appropriation for the purpose made in the river and harbor bill.

The wharfing necessary to complete this work was commenced in the
spring of the present year, and as much of the same was finished as the
appropriations would permit, this comprising the wharf on the western
side of the pier wall, the cross wharf dividing the large inclosure into
two distinet basins, and the coal wharf along the southwest retaining
wall. A cut of 30 feet was left in the wharf and pier on the western
side in order to permit the entrance into the northern basin, a-safe
barbor, of vessels of the size of the Fish Hawk; and a swinging bridge
across this cut was constructed for the Commission by Messrs. Brown
& Lucius, of Hoboken, N. J.

On the completion of the work of the U. S. Engineer, provision was
made for the erection of a coal-shed, the contract for building the founda-
tions for which was given to Messrs. Molthorp & Co., the constructors of
the wharf under the direction of the Engineer Bureau. Subsequently,
the #hed itself, a building 40 by 42 feet, to accommodate about 400 tons of
coal, was erected by Mr. Burdick. The erection of a fence, inclosing the
property, finished the work for the year, leaving unconstructed, of the
whole series of buildings, only a wgrehouse, 30 by 60 feet, to be built
in 1886.

The laboratory building was occupied during the summer by the
Commissioner and his staff, for the purpose of prosecuting special in-
vestigations in connection with the habits and development of fishes
and other marine animals ; and, as usual, a large number of specialists
of distinction spent more or less time in assisting in the work.

The laboratory building was in charge of Prof. A. E. Verrill, the other
biologists in attendance being Mr. Richard Ratbbun, Prof. Sidney I.
Smith, Mr. Sanderson Smith, Professor Linton, I’rof. B. F. Koons, Dr.
Harmson Allen, Prof. William Libbey, jr., and Prof. Walter Heape, of
Cambridge, England.

The deep-sea fishes collected by the Commission were brought from
Washington, and arranged for the action of Dr. Bean and Mr. Goode,
who made a monographic examination of the whole series.

During the summer the Albatross made a number of trips to various
points in the Atlantic Ocean, bringing back many collections of much
interest. For fuller information on this subject I refer to the report,
in which the work of the Albatross is given in detail.

In the month of June Mr. G. H. H. Moore was sent out by the Com-
mission with his car to transport & lot of young shad to the waters of
‘Washington Territory and Oregon. While there he took occasion to
secure a large number of the Tapes staminea, an excellent bivalve mol-
lusk, which he was directed to bring back to Wood’s Holl. The weather)
however, being very hot, quite a number died on the passage; but be
succeeded in delivering several hundred in fairly good condition, which
were planted in various localities in the vicinity of the station. Shonld
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these survive and multiply, a very important element will be .added' to
the food resources of the Atlantic coast. There are other species whlc':h
1t is proposed to transport in a similar manner, but the experiment will
be made in cooler weather, with better hope of success. .

The account of the hatehin g of codfish and the methods of obtaining
the parent fish are given in the report for 1884. ) .

During the summer Mr, John A. Ryder mmade repeated expemmentS_m
regard to obtaining and developing the eggs of the oyster, and with
fairly good Success, using the special ponds constructed under lfls di-
reetion on groundg belonging to Dr. J. H. and Mr. Camill}xs Kidder.
Many important facts of progress were noted in this connection, and we
have good reason to hope for further success in the future.

13.—vVISITS FROM FOREIGN SPECIALISTS.

In June of t)e

present year Mr. J. K. Uchimura, a member of tho
Japanese Fisherie

: 8 Society, visited the Wood’s Holl and Gloucestensta-
tions for the Purpose of examining the Fish Commission work. Mr.
Uchimura is g graduate of the Sapporo Agricultural College, zm.d took
great interest in tpq Dbiological and scientitic phases of our fisheries.

In July Mr. Waltep Heape, of the Marine Biological Association, Cam-
bridge, England, vigiteq thé Wood’s Holl, Bucksport, Northville, and
‘Washington Stations of the Commission, and was deeply interested, es-
pecially in the work carried on at Wood’s Holl. ..

) Mr. W. T, Silk, fish-culturist of Lord Exeter, representing in his mis-
sion the National Figl; Gulture Association of Eogland, arrived in New
York September 10. Reference has already been made in the proper
place to the attempt to send by him an installment of soles. Mr. Sllk
remained in thig country several weeks for the purpose of cxaml.nmg
the fisheries anq obtaining young fish to carry to England. On his re-
turn in October the Gominission contributed several kinds of fish for him
to take with him to England. ‘ i

In December Dy, Filip Tryboun, of the Swedish Fresh-water Fisheries
Comuission, Stockholm, was introduced to the Commission by Christian
BOI:S’ royal Swedish anq Norwegian consul at New York. Dr. Trybom
Indicated hig intention of remaining in the United States about nine

‘}m“ths for the purpose of studying our fisheries and all their leading
features.

14.——ICELAND HALIBUT FISHERY.

The success whicl attended the halibut fishery at Ieoland in 1884, iu-
duced a larger number of vessels to engage in it this year (1885). Six
schooners started from Gloucester to Iceland. They were the Cox{cord,
Captain Dago; Alico M. Williams, Captain Pendleton; the David A.
Stpry » Captain Ryan (which three schooners formed the ﬂe.et to lce-
land in 1884); tye Marguerito, Captain Johnstone; the Lizzie H, Has-
kell, Captain

Marshall ; and the Carrier Dove, Captain Cousins,
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Unfortunately, the stranding of the Concord near Arichat, Cape Bre-
ton, whereby her voyage was broken up, and the loss of the Alice M.
Williams off Iceland, when just on the eve of sailing for Liome, were
serious drawbacks to the complete success of the fleet.

Although the weather was unusually severe and the presence of ice
close in to Cape North for several days interfered with fishing, halibut
were so abundant that large catches were obtained, and all, that re-
turned home brought full fares, with the single exeeption of the Mar-
guerite. She started from Gloncester some time after the other vessels
and arrived in Iceland so late s the scason (June 1) that she could fish
only a short time before the weather grew too boisterous to stay on the
bank. Her captain reported havivg found excellent fishing whenever
the weather was suitable to carry on operations. On one occasion he
estimates that his crew caught 50,000 pounds of halibut from a single
set of the trawl-lines. During the mounth of June alone the Marguerite
caught 80,000 pounds of flitehed halibut.

The banks about Iceland afford our fishermen richer returns in the
salt-halibut fishery than can be obtained elsewhere. It seems safe to pre-
dict that this new field for their enterprise, which was brought to their
notice by the Commission, will be worked in the future, as in the past two
years, with satisfactory results. This is all the more gratifying, too, in
view of the marlked depletion of the ralibut on the old grounds and the
practical failure of the supply from which wo have been accustomed to
obtain the fish used for smoking.

15.—SMOKED KINGFISH.

As a part of the practical work of the U. S. Fish Commission, the op-
portunity occasionally arises to introduce to fish-dealers,and through
them to the general public, a new variety of food-fish, or to investigate
and recommend new methods by means of which ﬁsh can be prepared
for the markets. Such work is clearly in theinterest of both producers
and consumers, and even when nothing of great consequence comes
from it, it at least adds to our knowledge and resources. In illustra-
tion of this the Commission caused experiments to be made in prepar-
ing kingfish by smoking, and then tested their edible qualities when so
prepared. After concluding and announcing such experiments, it must
be left to interested parties to develop a new industry, or to make such
use of it as may be desirable or necessary.

Kingfish from off Key West are to a limited extent found in the mar-
kets of -the large cities during the winter, and are well liked as a fresb
fish. The favorite ground for catching them is in the vicinity of Som-
brero Key, in which region kingfish are usually very abundant from
November to April.* The method of fishing is by trall -lines, at which,

* For {uller information in ragard to this fishory, sve article by Ca,pt J. W. Collins
on Gulf ﬁshorlee, in tho appendix of this volume, p. 267,
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under favorable circumstances, these large, gamy, and vigorous fish l?)lte
readily, and it sometimes happens that a boat will take a fare of 200
or 250 fish, some weighing from 20 to 30 pounds (the averagoe weight
being about 10 pounds), in a day. As a rule, the great bulk of the catch
is disposed of fregl, at Key West, though occasionally some fish ;‘u‘e
salted on the boats, and sometimes small quantities are salted a}ld dried
on siore-in a rather primitive manner. Cuared in this way 1t malkes
tolerably good food; but the texture and the oil contained in its flesh
suggested that it might make an excellent article of cominerce when
smoked. The fact that it is seemingly abundant, and can be bought
ata cowparatively low f gure, the averago wholesale price not exceed-
ing 2 cents per pound for fresh fish, favors its introduction as an ad:
ditioual article of gmokeq food, in which form it could be introduced all
over the country, thyg relieving the fishermen of their present depeud-
ence on the Cuban and loeal markets. .

While the Fish Commission steamer Albatross was at Key West in
the latter part of March, a considerable quantity of kingfish was ob-
tained, and aftep being split and salted the fish were brought North by
the Albatross, reaching Washington on April 6, from which point they
were at once forwarded to Gloucester, Mass., to be smoled. The Com-
mission is indebteq to Messrs. William H. Wonson & Son for smoking
free of charge this possible rival to smoked halibut, and for the great.
pains they took to hayve it cured in the DLest possible manner.

The samples were caught after the proper season for their catch was
over aud during e opening part of thelr spawning season; and some
of tho fish in ¢onsequence were in poor condition, while during the win-
ter they are rarely pooy, They proved, howover, to be an excellent
swoked fish, being tested by many experts, some of whom proncunced
them equal or even superior to smoked halibut or salmon, being freo
from the rather rayy taste that the halibut sometimes bas.

10.—CHEMICAL composrrIoN AND NUTRITIVE VALUE OF FISH.

Tl}e TOROTt of the Commissioner for 1583 contains a brief account of 2
bortion of an Iuvestigation which has been conducted by Prof. W. O.
Atwater, iu parg o Wesleyan University and in partin Burope, upon tho
.cllemxca.l COlposition and nutritive values of American food-fishes a-n.d
lnvertqbrates. The whole investigation is much more extended than this
report lmplies, ang. includes not only chemical analyses of the flesh of
nearly two hundreq specimens of Aincrican food-fishes and invertebrates
and & cousiderable number of other analyses, but also more abstract
studies upon the constitution of the flesh of fishes: During the past
year the investigation has been continued in the latter direction, this
l.)ra“ch of the subject beiig important not only in its bearing upon
chemical Dhysiology but also upon the food values of the substances.
The research hgg already attained a magnitude far greater than thz.tt;
of any other of ty0 kind: which has been attempted in this country orin
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Europe. While Professor Atwater regards what has been done as only
the beginning of a much needed research, the results already obtained
throw a great deal of light upon the chemical nature and nutritive uses of
fish and fish prepared for food, matters hitherto but very imperfectly un-
derstood. A monograph, embodying detailed results of this investiga-
tion and including with it those of other work in similar directions, is
now nearly completed, and will not only give a large number of facts of
use to the specialist, but also a very considerable amount of information
of practical value, and in such form that it may be easily made use of
by all intelligent readers.

The following statements by Professor Atwater are of interest in this
connection :

¢ The chief uses of fish as food are (1) as an economical source of nu-
triment, and (2) to supply the demand for variety in diet, which increases
with the advance of civilization and culture.

¢ Ag nutriment, the place of fish is that of a supplement to vegetable
foods, the most of which, as wheat, rye, maize, rice,-potatoes, &c., are
deficient in protein, the chief nutrient of fish.

¢ The so-called nitrogenous extractives contained in small quantities
in fish as in other animal foods are doubtless useful in nutrition. The
theory that fish is especially valuable for brain-food, on account of an
assumed richness in phosphorus, is not sustained by the facts of either
chemistry or physiology.

¢ Tt is an interesting fact that the poorer classes of people and com-
munities almost universally select those foods which chemical analysis
shows to supply the actual nutrients at the lowest cost. But, unfortu-
nately, the proportions of the natrients in their dictaries are often very
defective. Thus, in portions of India and China, rice; in Northern
Italy, maize-meal; in certain districts of Germany and in some regions
and seasons in Ircland, potatoes; and among the poor whites of the
Southern United States maize-mmeal and bacon make a large part and
in some cases almost the sole food of the people. These foods supply
the nutrients in the cheapest forms, but all are deficient in protein.
The people who live upon them are ill-nourished and suffer physically,
intellectually, and morally thereby. ’

¢Qn the other hand, the Scotchman finds a most economical supply
of protein in oatmeal, haddock, and herring; and the rural inhabitants
of New England supplement the fat of their pork with protein of beans,
and the carbohydrates of potatoes, maize, and wheat flour with the
protein of codfish and mackerel, and, while subsisting largely upon such
frugal but rational diets, are well nourished, physically strong, and noted
for their intellectual and moral force.

¢ Ag population becomes denser, the capacity of the soil to supply food
for man gradually nears its limits. TFish gather materials that would
otherwise be inaccessible and lost, and store them in the very forms8
that are most deficient in the produce of the soil. Thus, by proper
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cultare and use of ﬁsix, the rivers and the sea are mado to fulfill their
office with the land in supplying nutriment for man.”

17.—~TURBOT AND SOLES.

In the great variety of excellent marine fish found on the coast of
the Uniteq States, it has been necessary only to consider the questfon
of the introduction of the turbot and sole, both fish of world-wide
reputation, the possession of which the European epicure promptly
offers as an offset to the pompano, the Spanish mackerel, the sheeps-
head, and our other esteemed varieties. The U. S. Fish Commission has
frequently been urged to take the necessary steps to acclimate these
fish in the waters of the United States ; and several successive efforts
have been made in that direction, some of which have failed entirely,
and others resulted in the planting of a few individuals in the open sca
off Boston Harbor and New York. As no carecould be exercised over
these fish, and there was nothing to prevent their being devoured, al-
most as soon agy i)la,n;ted, by predaceous fish, no definite result could be
expected from what hag been done, in the lack of localities that could
be completely controlleq.

With the completion of the preparations at the Wood’s Holl Station
for the propagation of sea fishes, it has become possible to provide for
permanent inclosures in the sea where the fish, while having their
natural surroundings, can bo watched and cared for, and from which
~ they can pe Tremoved for the purpose of taking and fertilizing the eggs,

to be subsequently hatehed out.

For this purpose arrangements were initiated in the early part of the
year to obtain from England a supply of these fish, and the services
of a skilled attendant were bespoken. In themean time the authorities
of the National Fjgp, Culture Association, to which the Commission haq
sent some highly.valyed lots of eggs and young of various species of
A?ne'rlca'n ﬁshes, asked that they might be permitted to make a trans-
mission in Teturn, and this proposition was gladly accepted.

It was founq impossible to obtain any turbot; but the brill, a large
flounder closely allied to the turbot, was substituted in its place. Sev-
eri}l hundreq Young soles, about the size of the hand, and a number of
brill were accordingly gathered and stored on the eastern coast of En-
gland, ang ty,e necessary ‘arrangements made for their shipment per
steamer Republic from Liverpool on September 1. The fish were sent
to Liverpool the day before, but, being overcrowded in their tanks, most
of them dieq jn transit. The survivors being very much weakened,
all the efforts of Mr, W, T. Silk, who had been deputed by the National
Fish Culture Agsociation to care for them, wére unavailing, and the en-
tire number died before being put on board. The experiment will, hO\Y-
eéver, be renewed another seasom, as the stake is a great one, and 1§
Worthy of continued experiment.until success is secured.
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Contewporaneously with the efforts which were being made in our
behalf by the National Fish Culture Association of England, Mr. E. G.
Blackford was conducting negotiations with Mr. Thomas J. Moore,
curator of the Liverpool Museum, for obtaining soles. The methods
adopted by Mr. Moore for getting fish across the Atlantic proved suc-
cessful, as nine out of twelve sent in October, with no special attendant,
reached New York alive, thus apparently solving the question of method
by which importations can be successfully made.

In the latter part of October a renewal of the efforts of Mr. W. Old-
ham Chambers in behalf of the National Fish Culture Association re-
snlted disastrously, as has alrcady been described under the head of
courtesies received {rom foreign countries. )

Notwithstanding the numerous disappointments of the present year,
there is good reason to believe that in another sumnmer enough flat-fish
may be aceumulated at Wood’s Holl to form a nucleus for propagation.
It is believed that the facilities at Wood’s Holl are adapted to this work.

Referring to the recent efforts to introduce the sple, Mr. William
Stowe, the president of the Gloucester Net and Twine Company, of
Boston, says: “Iregard it as being worth to us as a nation all the money
the Government has spent on it. In England I had sole for every
breakfast. It is the best tasted fish that swims.”

18—SPONGES FOR AUSTRALIA.

A communication was received from Dr. R. von Lindenfeld, of Syd-
ney, Australia, dated June 1, 1883, through Professor Hyatt, of the
Society of Natural History, Boston, asking the services of the U. S,
Tish Commission in sending a supply of live bathing sponges for in-
troduction into the bay of Port Jackson, and offering the sum of £25
sterling to meect the necessary expenses.

On a careful consideration of the circumstances it was thought that
while the project was perhaps not impracticable, yet it would be im-
possible to do anything with the amount named. These sponges could
only be obtained conveniently at Key West or Bermuda; and there be-
ing no steamers going direct from those points to Sydney, it would be
necessary to send them to England, or else intersect a steamer at Saint
Thomas or other point of contact of vessels bound from Great Britain
to Australia. To make a successful experiment it would be necessary
to provide special apparatus for furnishing a constant supply of pure
salt water to the sponges, involving preparations which would be difi-
cult to secure from the steamers. Indeed, wo do not yet know how far
it would be possible to keep the sponges alive, experiments being lack-
ing on this head. Should the opportunity present itself some aquarium
experiments will be made to see in what way this work can be best ag-
complished under the proper conditious,
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B.—INQUIRY INTO THE HISTORY AND STATISTICS OF
FOOD-FISHES.

19.—PROGRESS IN PRINTING THE QUARTO FISHERIES REPORT.

During the year 1885 considerable progress was made .to\‘vards the
completion of the special quarto teport upon ¢ The T'ood-TFishes and
Fisheries of the United States,” ordered printed under act of Congress
in 1882.

Section I of thig report, «Natural History of Useful Aquatic Auil.na]s,”
was published and distribution begun late in the fall of 1885. This sec-
tion is bound in two volyg mes, one containing eight hundred and seventy-
five pages of text and the other two hundred and seventy-seven -plutes
of illustrations of 4]] thé important specics. The analysis of this vol-
ume was printed in tho annual report for 1883. . '

Section 1I, “The Tishing Grounds of North America,” which wa
partly in type in 1884, was téom pleted in 1883, with thoe exception of an
appendix on ocean temperatures, now being prepared by Mr. Rathbun.
This section numbers pages i-xviii, 1-154, with seventeen charts aud a
number of temperatyre diix-gmms.

The table of contents of this section is as follows :

Intreduction by Rjel,;
A.—The seu'ﬁ”{‘i“g 2::3;;:‘1‘);}’5; Pucific coast of the United States from the Strait

of Fuca to Lower California. By David 8. Jordan.

B.—The ﬁ5h‘f1‘y Tesources aud fishing grounds of Alaska. By Tarletou . Bean.
C"Tl"l'f fishing Erounds of the Grout Lukes. By Ludwig Kumlien and Froderick W.
rue,

D.—The geologiC&l distribution of fresh-water fooid-fishes in the several hydrographic
basins of the United States. By David 8. Jordau.

.Section_ IIT will he a statistical review of t:ﬁe fisheries and fishing d.is.
tricts, with a list of fishing vessels, giving for each vessel the nawe, rig,
. 1 18
tonnage, number of crew, fishery engaged in, and other details. This
section is not yet ip type l
. The ggographieal review of the fisheries or * coast review,” with statis-
ties, which wag tg have formed Section ILI of this report, has been trans-
ferred to the Census O fice, and will be issued by the Department of
Fhe Inte_rlor as one of the vojumes of the Census Report. It wasall put
m‘ type in 1885 aud comprises about eight hundred pages. Its contents
will be as follows :
PART  1—The coast of Maine and its fishories. By . Edward Eaxll.
IL.—The fisheries of New Hampshire. By W. A. Wilcox,
III.—The fisheries of Mussachusetts. By A, Howard Clark.
1V.—The fisheries of Rhode Island. By A. Howard Clark.
V.—The coast of Connecticut and its fishorics. By A. Howard Clark.
VI.—Now York aud its fisheries. By Fred Mather.
VIIL.—Now Jersoy and its fisheries. By R. Edward Earll.
VIIL—Peuusylvuniu and its fisherics. By R. Ed\.vur(l LEarll,
IX,~Delyware and its fisherics. By J. W. Collin.
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PART X.—Maryland and its fisheries. By R. Edward Earll.
XI.—Virginia and its fisheries. By Marshall McDonald.
XII.—North Carolina and its fisheries. By R. Edward Earll.
XIII.—The fisheries of South Carolina and Georgia. By R. Edward BEarll.
XIV.—XLastern Ilorida and its fisheries. By R. Edward Earll.
X V.—JFisheries of the Gulf of Mexico. By Silas Stearns.
XVI.—The fisheries of the Pacific coast. By David 8. Jordan.
XVII.—The fisheries of the Great Lakes. By Frederick W. True.
APPENDIX. Historical reforence to fishermen of New England. By A. Howard Clark.

Section IV. ¢ The fishermen of the United States,” by George
Brown Goode and Joseph W. Collins, was put in type during 1885,
and with the index numbers 178 pages, and will probably be published
during the coming year. The contents of this section were as follows:

A.—NATIONALITY AND GENERAL CHARACTXERISTICS.

. Review of the class as a whole.

. The shore fishermen of Maine.

. The vessel fishermen of Maine.

The fishermen of the Isles of Shoals.

The Indian fishermen of New Engiand.

The British-Provincial fishermen of Now Lngland.
. The Irish fishermen of New England.

. The Scandinavian fishermen of New England.
. The Portuguese fishermen of New England.

. The negro fishermen of New England.

. The “Dbaymen” or fishermen of Long Island, Now York,
12. The oystermen of Maryland.

13. The oyster-shuckers of Maryland.

14. The fishermen of Florida.

15. The fishermen of Mobile, Ala.

16. The fishermen of New Orleaus, Ea.

17. The fishermen of Toexas.

18. The American fishermen of California.

19. The Italian fishermen of the Pacific coast.

20. The Portuguese fishermen of the Pacific coast.
21. The Spanish fishermen of the Pacific coast.

22. The Greek fishermen of the Pacific coast.

93, The Austrian fishermen of the Pacitio coast.
24. The French fishermen of the Pacific coast.

25. Southern European fishermen of the Pacific coast.
26. The Chinese {ishermen of the Pacitic coast.
27. Miscellaneous fishermen of the Pacific coast.
98, Thé Arctic whalemen from San Francisco.

99. The fishermen of the Columbia River.

30. Tho Indian fishermen of thePacific coast.

31, The McCloud River Indians of California.

32. The fishermen of tho Great Lakes.

—
CLDNUIOICTE WO
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B.—TRE SAILOR-FISHERMEN OF NEW IINGLAND.

33. Shore education.

34, Sea education.

35. Mental and physical traits,
36, Superstitions,
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37, Dialect.

38. Litorary tastos.

39. Morals anq religion.
40. Life ashore,

41. Lifo on boarq the vessols.
42. Public 8ervice,

43. Costume.

44. Food,

45. Diseases and longov
46. Financia) profits,

C

ity.

3 'ION.
. SW 2 NAVI(;A'l
~—OFFICERs Or VESSELS; DISCIPLING o THE CREW

. ‘haling vessels,
47. Officers apq discipline in fishing nnd whaling
48. Navigatiop,

D.—DaNGERs or TUE IMISHERIES.

49. Dangers tq
50. Dang
51. Relie

tha vessels,
18 to tho fishermeon,
f for bereaved familios.

E.—MaNAGEMENT OF TII VESSELS.
52, Evolutiong of the
63. Amount of canvag
54. Management of Qi

fishing schoonor.
carried,
sabled vossels.

F,—APPENDIX.
55. Freemayp

8 description of Capo Cod fisbormen.
56. Autobie

Sraphy of Capt. N. L. Atwood. * the fisheries,
Seotion Vig 5 discussion of the history aud me.t-llOd“?‘ .O,tsst‘:;:e capture
and will be in ty, volumes. The first "01"""? will (ll‘bb-llni mals, crusta-
of fish, and the Second volume the capture OE aqt‘f‘?lco‘f Volume I was
ceans, sponges, &g, The greater part (Of 563 p%;s())f the illustrations
put in type in the suminer and fall of 1883 and mos )

were engraved, Thig section is made up as follows:

VoruMe 1.

Parr L—The halibut fisherios.

II.*TIIG CO(.], hnddock, and bake fisheries.
1] L—The mackerel fishery.
IV.—The swordfish fishery.
V.—The menhaden fishery. o -
VI—The herring fishery and sardino mdllsltlr,:;
VIL—The shoro fisheries of Svuthern D8laware.
VIII.—The Spanish-mackerel fishery. Kov West
] 1] oIy, - . . A f (1) ¢]
D}({' ?}l,i l:-::(lj[“::;;)s;;:riishery and the Havana® market fishery o Y
Fla,. . y
XL—The pound-net fisheries of the A‘tlﬂ‘ﬂtlc States
XIL.—The river fisheries of the Atluntlf’ btat'es.. f the Pacilic coast..
XIIL—The salmon fishory and canning interests o
XIV.—The fisheries of the Groat Lakes. |
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Vorumye II.

Part XV.—The whale fishery.
XVI.--The blackfish and porpoige fisheries,
XVIIL.—The Pacific wulrus fishery.
XVIIL.—The seal and sea-otter industries.
XIX.—The turtle and terrapin fisheries.
XX.—The oyster, scallop, clam, mussel, and abulone fisherics.
XXI.—The crab, lobster, crayfish, rock lobster, shrimp, and prawn fisheries.
XXII.--Tho Jcech trade and the trepang fishery.
XXIII.—The sponge fishery and trade.

Other sections of this report on ¢ Iishing vessels and boats,” ¢ Appa-
ratus of the fisheries,” ¢ Preparation of products,” ¢ The river fisheries,”
and “Bibliography of American ichthyology,” will be published as soon
as practicable.

20, —INVESTIGATIONS OF THE FISHERIES OF THE GREAT LAKES.

In 1871, at the very inception of the Commission, an investigation of
these fisheries was made by the late James W. Milner; and statistics
of this industry on the Great Lakes were again gathered,for the census
of 1880, Ly Mr. Ludwig Kumlien. The comparison of the work of
Milner and Kumlien led to very grave fears that the fisheries for white-
fish were about becoming exhausted. While it was true that the total
number of pounds obtained in 1880 was equal to or greater than that
obtained in 1871, the effect bad been accomplished by the use of ap-
paratus increased enormously in effectiveness and by the addition of
steam-tugs using a far greater number of gill-nets. More ominous than
anything else was the fact that the average size of the fish taken was
much smaller. It was realized that the utmost efforts should be made.
by way of artificial propagation to avert the impending catastrophe.
Accordingly the United States Commission, as. well as those of Ohio
and Michigan, planted many millions of whitefish fry each year from
1878 to the present time, the number planted some years equaling
50,000,000.

Atthe close of the fishing season last year a limited investigation
of the whitefish product of Lake Erie was made by Mr. Frank N. Clark.
His conclusion was as follows :

“The results are most gratifying, as it is conceded by all and shown
by the reports that the aggregate catch of whitefish was considerably .
in excess of that of any season for several years.

« No disappointment would b#ve been felt had there been no percep-
tible iucrease,as much planting of fry was required to offset the ex-
tensive and exhaustive ﬁghiug carried on all over the lake, on both the
spawning and feeding grounds. For many years these had been liter-
ally covered with nets during the spawning season, while bundreds of
gill-nets have been cwployed on the feeding-grounds in deeper waters. -
Notwithstanding this, however, we find that not only has the decrease
been arrested, but that there is a tangible and satisfactory increase,”
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The need of restricting the fishermen manifested itself at t.he m?{e:t;
ing of the fish commissioners of the lake States, held at Mllvivauthe
August 17 and 18, 1884, where resolutions were passed {nstrléctltrﬁ ‘he
commissioners to urge upon the legislatures of the various Sta e
enactment of statyteg regulating the size of mesh so as 1.:0 ca:tch mf fsh
fish only and the adoption of the close season for certain kinds of fis -

With a view of ﬁscertaining more definitely the present condition 0
the fisheries apnq of recording any important changes that have oc%
curred in the locality of methods of the fisheries since the census 0 |
1880, it was decideg to make a ecareful examination of the entire 9@1n
of lakes from tpe Anmerican shores and to obtain accm:ate'statlstlcs
for comparison wity those of earlier years. The investigation be'%in
late in August, under the general direction of Mr. R. E. Barll. The
territory was divided into districts and assigned to different employeez«
of the Commissjon who from their familiarity with the work wero bes
suited to assigt jp the investigation. To Messrs. Clark and ereg Waé:,
assigned the American shore of Lake Huron and the Detrois Rlveri‘
to Mr. Ellis, the American shore of Luke Ontario and easgern part 0
Lake Erie; to Mr. Bowers, western shore of Lake Erie, and. to MI‘
Earll, Lake Superior and bo,th shores of Lake Michigan. The mvest-i-
gation began ip August and was continued until November. The fol-
lowing plan of operations which had Deen prepared by Mr. Earll, was
carefully followeq . !

(1) Obtain a byjes description of each settlewent, especially Of: thol?e
containing Dost-offices, however small and scattered the population, in
order that jtg relative ’importance or insignificance may be-lmown.

(2) Fill out in detail the blank form of each fishing station, note the
pumber of men employed, number of tugs or sail-boats employed, the
kind and numbey of gill-n(’zts, pound-nets, seines, fykes, or set-llfles, th5°
Dumber of pounds of harg fish, soft fish, or other fish caught in 1885,

the gross value of the seine, stating particularly the quantity of white-
fish taken,. '

(3) Till out g blank for each fishing settlement showing separately
the seining

&) 8pearing, hand-line, net-fishing, &c.

(4) Fin 011tpa blalTl’c I:LGe(zlzch ﬁ’s,hing settlement estimating the amount
of fish consumed by fishermen’s families or by local trade. -

(3) Record on the proper blapks all fishing steamers and all sailing
vessels that use custom-house papers. d

(6) Note the number of fishermen’s boats, nets, and pounds elnplqye
the preceding year, as far as pmcticablg, for the purpose qf cOlHPa“SO:‘
With 1885 anq for estimate in case information is not obtained for 1885.

(7) Mark on charts tue exact location of cach pound-trap and other
Stationary forms of apparatus, with tho name of owner. .Show the {oca-
tion of important fishing Lanks and reefs, their shape, size, namse, loca-
tion, depth of water, character of bottom, and history.
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(8) Leave circulars with each fishery operator to be filled up and for-
warded at the close of the season. Do not leave any village or locality
until a satisfactory estimate has been obtained of the extent of the fish-
ery, and the total catch, especially of whitefish and trout.

Many of the fishermen were found to be deeply interested in the work
of the Commission, and they willingly furnished the desired informa-
tion and rendered such other assistance as they were able. The im-
pression of the gentlemen engaged in the investigation was that there
had been a decided increase in the fisheries over those of previous years
and that they now turnish employment to a larger number of men and
a greater amount of capital than at any previous period in their his-
tory. If the opinions of the fishermen are to be accepted, there has
been a very perceptible increase in those localities where the planting

_of fry has been most extensive, and in a number of other districts
where the catch has been falling off from year to year further decrease
seems to have been checked. The compilation of statistics and the
preparation of a report will be pushed forward as rapidly as possible.

21.—USE OF THE COD GILL-NETS.

. The introduction of this mode of taking codfish, dating from 1880,
with the exception of one season, has been a success. There has been
during these years a yearly increase in the number of vessels, men, and
nets employed. ,

. This mode of fishing is one in high favor with the fishermen, as it re-
quires less labor than any other, the catch is greater for the labor em-
ployed than by any other way, there are no bait bills, and it enables
the fishermen to make harbor every night, as the grounds are always
near shore. It is conceded to be a fact by the men themselves that,
notwithstanding the great expense, their clear profits are larger for the
time engaged than by any other method of taking codfish, or, in fact,
than in any other kind of fishing.

The season of cod gill-net fishing on our coast dates from about Oc-
tober 1 to June 1, in the extremes. Nearly all vessels, however, closo
the season about May 1.

The fish are caught in water varying from 8 to 35 fathoms in depth.
The greater depths are objectionable, owing to the extra labor required
in handling, so that the fishermen avoid deep water. The distance from
the shore varies from 200 yards to 7 miles; and it is reported that the
fish are being taken in deeper water than formerly.

The number of vessels engaged in this industry last season was aboub
forty, employing about four hundred men ; the tonnage of vessels was
from 15 to 70 tons, with twenty-four to forty nets per vessel.

These nets are made to hang 50 fathoms in length and 12 to 15 feeb
in depth, and the size of mesh now used almost entirely is 9-inch. They
are floatedwith glass balls about 5 inches in diameter, and costing, cov*:
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ered, 8o that they can be attached to the top of the net, about 20 cent;
each; there are twenty to each net, or one to every 23 fathoms; weighte
with bricks, &e. They are treated by a process called the ¢ Eureka proc-
ess,” which is believed by the American Net and Twine Company to
breserve the net much better than any other they have ever tried or
known of,

During the season it has been found necessary to employ two sets of
nets, particularly ag during the early part of the season there 1s a run
of pollock, which are generally large, and being much more powerful
fish than cod, are very destructive to the gear.

The expense per man for the entire outfit is about $90; one-half of
this is perishable ang the other half, including buoys, lines, aunchors,
hangings, balls, anq boats, stands the ¢ wear and tear” for several sea-
sons. Nets with floats all rigged for fishing cost about $18 each.

The catch for tho season of 1835-'6 was not far from 15,000,000 pounds
of codfish ang Pollock, about one-quarter being the latter. The fish are
taken in Massachugeits and Ipswich Bays in the shoal water, and the
industry, T think, may be considered an established one, and I know no
reason why it shonld not continue to increaso from year to year.

.It 18 & matter of considerable speculation whether this mode of capt-
uring codfish might not, be successfully prosecuted in the bank fishery.
Several imperfect trials have been made without success. Ivers W.
Adams, president of the American Net and Twine Company, who has
furnished the aboye facts, says: ¢ I have no reason to doubt, with nets
properly riggeq anq hung" that they would be successful, and I §hquld
be pleased to manufacture a gang of these nets for the Commission,
With special r eference to their trial in the bank fishery. Wehave a.l wavs
made a &pecialty of thig industry, and last year wo supplied, without
doubt, 90 per cent of the nets fished to the feet.”

22.—THE MACKEREL FISHERIES OF 1885

_The following Summary of the year's mackerel fishery has been fur-
nished by Mr, w, A. Wilcox: ) .
The mackerel seagon off the United States coast began by the taking
Of. two fares, aggregating 325 Abarrels, caught on March 26 and 27, 30
miles south of Cape Henry, by the schooners Nellie N. Rowe and Lmma
- Brown. Most of the fleet followed the fish from that tiwe until
November 14, working off the United States coast as far east as Mount
Desert,, and returning taking the last fares off Capt Cod in November.
The cateh off the United States coast by American vessels aggregated
378,515 barrels, of which 80,788 barrels were Sold fresh. In size qnd
quality the figh were an improvement over the catch of 1884, packing
mostly No. 2’8, with a smaller portion No. 1’s and 3's. Tho average
Drice for inspected mackerel was 34,50 to $5.50 for No. 3's, $6 to 87 for
2’8, extra 2s $7.50 to 89, and $16 to $18 for No. I’s. Lxtra 1’s sold from
$20 to 832, Some very large and fat fish were taken off Block Island,
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bringing the extra prices named. ,Mackerel were taken in the weirs at
Truro, Mass., as late as November 19."

The few vubselb that fished in the Gulf of Samt Lawrence at tlmes
found mackerel very scarce, at times very abundant; but they were
smnzll and of poor quality.. With the hopes of finding larger and better
fish soon, the vessels in many cases forwarded their catch by rail or
steamer to Bostou or Gloucester, the same selling for $2.12% to $3.50
per barrel, frequently not bringing enough to pay the cost of barrels,
salt, freight, insurance, and commission, not mentioning the time, labor,
and expense of the voyage. The crews fishing on shares in many
cases received nothing, and the vessels’ expenses exceeded their gross
receipts. The cateh in the Gulf of Saint Lawrence by 40 vessels,
all from thé United States that took any fish in those waters, aggre-
gated 26,633 barrels, of which 6,564 barrels were-taken within 3 miles-
of tbe provincial shore. These fish were mostly No. 3s with a small
proportion of No. 2%s. On November 21 schooners Spencer F. Baird,
William E. Mc¢Donald, and Williamm H. Jordan arrived at Gloucester
from a six weeks’ cruise in the Gulf of Saint Lawrence and off the Nova
Scotia shore, none of these vessels having caught a single mackerel dur-
ing the entire trip.

Vessels from Gloucester, Mass., are the only ones that entered pro-
vineial ports for the purpose of obtaining barrels and supplies. Tliese
purchased 9,572 empty fish-barrels, valued at $7,425.93, and paid in
addition 89,759.05 for provisions and $331.26 as harbor dues.

During the year 3 vessels, 22 boats, and 7 seines were lost aud 4
fishermen were drowned. :

American mackerel caich for the scason of 1885,

[Roported to the U, 8. I'ish Commission by W. A. Wilcox, nssistant.]
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dmerican mackerel catch Sor the season of 1885—Continued.
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.—-INVESTIGATION OF THE RED-SNAPPER FISHERIES.*

During the ear]
gaged in a serjeg
unable work carrj
eries for red gy

Y months of the year the -steamer Albatross was eu-
of cruises in the Gulf of Mexico. A part of the val-
ed on at this time was an investigation of the fish-
appers off the west coast of Florida.. Two trips were
fishing. Sacola, one in Febriary and the other in March, to the
This frounds Which were known, and search was made for new oucts.
exﬂmin: tt he first effort made under the auspices of tlfe Gox‘remment’ tg
sucees he offshore fishing-grounds of the Gulf of Mexico, and 1
©5S and that, of others bid fair to add materially to the resources
of the country,
, Their de?’elopment must be of considerable consequence to gur Gulf
‘;i‘:lll-st,.and if methodg should be applied by which the products of these
su e?es. could get, jnto the general markets of the country our food
Pply might be materially augmented.

»
-COHA velaablo discussion of this subject may be found in an article bv Capt. J. W,

In8 in the appendix to this Ro;’mrt, p.217,



LXVT REPORT OFf COMMISSIONER OF FISH AND FISHERIES.

Tne red snapper (Lutjanus vivanus Cuv. & Val. [or Lutjanus black-
fordi Goode & Bean]) haslong been locally known as a favorite food-fislh,
but the fishery for it has been developed witnin recent years when it
has become known to the markets of the North and West. It is a fish
that will keep for an unusually long time in ice. Thus packed in bar
rels or boxes it may be sent all over the country, being found in tbe
markets of Boston, Chicago, and Denver, where, because of its bright
crimson color, it is the most conspicuous fish scen. The favorite fish-
ing-grounds for the red snapper are in the vicinity of Cape San Blas off
the west coast of Florida, but speciinens have been taken as far porth
as off the coast of New Jersey and even beyond. The Florida reefs
however, and rocky spots on the bottom at a depth of from 10 to 40
fathoms seem to bo their favorite resorts, being gregarious in habit and:
strictly carnivorous in their food. i

In the beginning of the red-snapper fishery the inshore grounds weré
most resorted to, but at present the most important grounds are thoso
lying offshore, where the snapper can be found most abundant in win-
ter, when the fishery is at its height. The headquarters of this indus-
try is at Pensacola, which is nearer to the grounds than any other im-
.portant port, and which is the most available market for the receipt at
distribution of the fish.

The character of the grounds, in respect to the abundance of fish t0
be found upon them, seems to be changing in a very marked manner
This change, which has been most noticeable during very recent years, i8
§till going on, and localities formerly remarkable forthe abundance of fish
on them only a year or so ago are now of comparatively little importanc®
This is shown by the fact that vessels are contivually obliged to extend
their cruises farther off in order to meet with success; and it is fear®
that this deerease in the gbundance of the fish may continue until tbe
fishery will be no longer profitable. There are several reasons why the
abundance of red snappers may be more easily reduced than can be the
case with the majority of food-fishes, inasmuch as these snappers are
Joeal in their habits, occupying a-region of comparatively small Pr%
portions and beiug found ouly in small areas or banks within this ¢
gion, and as they are taken at all scasons of the year, though-prefer®”
bly in winter.

Much of the work is done by fishermen from New England, som® of
whom are engaged off the coast of I'lorida during the winter, apd
off the New England coasts in summer. The vessels used in this ﬁsl;her,y
are naturally, then, for the most part, of Northern build, though
should be stated that there are vessels aud Dboats of uearly all 855
and rigs, just as the fishermen are of all classes and climes.

The fishing for red snappers is done almost exclusively with h?f_ﬂd’ '
lines, which are rigged in a very primitive manuer, as the snapper ’? s
greedy biter, from which fact it gets its name, and the lines are expos?

to frequent loss. The bait used is taken from a wide range of smallé’
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fish, such as lady-fish, skipjacks, porgies, &c. A vessel engaged in this
shery usually carries from 300 to 400 pounds of salt bait on each frip.

tht:er fish when canght may be used as bait, and this, when fresn, h.as

tomaft‘lvanmge of being tougher than the salt bai.t, and nqt s0 easily
smal] rom the hooks. Much care must be cxercised in searching for the
an£1 and closely circumseribed spots on which the snappers are found;
d, even when found, the fish, which are usunally so ready to take the
U, cannot always be caught.

to n?me vessels put the whole of their catch in ice and thus carry them

carn arket; others carry the fish in the wells of the vessels, where much

it must be taken to prevent them from dying of suffocation. In
as ser case, whep a fare is obtained it is necessary to 1.*each the ma-rkfat

P-Xcg?ogl as possible. -From Pensacola all the fish sblpp'ed go Ly rail,

va Pt those sent to New York, which are generally carried by the Sa-

Unak Steamship Company’s line. .

i m“f&ng October, November, and December the best catch of the year

Para?‘ e, Wl.nle from the middle of March to the middle of June com-

ree“’ely htt}e is done, so that the vessels geyerally haul up for two or

Avery lf'lontlls in summer. The fish range inweight from 2 to 33 pounds,
or thgmg 7 pounds. The average price paid by the Pensacola dealers
red se fresh fish is about 3 cents per pound, while the total amount of

nappers taken during 1885 was about 2,000,000 pounds.

ot : those who have the best opportunities for knowing claim that the
Yo nnappers are rapidly becoming scarcer on the grounds where they -
o fW taken, it seems eminently desirable that some means should be

o e‘;lid forpreventing thisdepletion. If theabuudanceofthis fish should
ar austed,a promising industry would be broken up, and the country
ay ge would be deprived of one of the finest of our f:dible fishes. This
Yo e ?revented by two methods: First, the application of artificial
- oPagation to the red snapper; and, second, the discovery of new fish-
g‘%rosnds that may be worked while the old ones are recuperating.

" pr eSe‘:]the artificial propagation of this fish, it must be said that at
dong ISO. little is known of its breeding habits that nothing can now be
Alh&.tl‘ tis a matter of congratulation that the recent researcpes‘of the

req ofOSS have demonstrated the important fact that there is a large

Der i sgPOI}nd yet unworked off Tampa and south of it where the snap-

Thig .eeml.ngly more abundant than where it has formerly been songht.

hallstmdy give relief to the old grounds before they are too much ex-

ed, and may lead to tarther investigation and discovery.

24.—THE BLACK COD OF THE PACIFIC.

T _
Iy ntle black coq (Anaplopoma fimbria Pallas) of the North Pacific Ocean
ity & true cod (Gadus morrhue Linn.)in its family relation, but in
bo ar?ear:?nce somewhat nearly resembles the pollock (Pollachius car-
'iteelf us Linn.), having a color on the back which has obtained for both

8nd the pollock in some regions the name of *coal-fish.” Gener-



LXVIII REPORT OF COMMISSIONER OF FISH AND FISHERIES.

ically the black cod is a member of the Chiride, or rock-trout, family of
the Pacific, which has, so far as is known, no species in the Atlantic.

As in order to obtain the common codfish (G. morrhua) the fish-dealers
of the Pacific coast are obliged to send large vessels on trips of 3,000
miles or more to the Shumagin Islands, Behring Sea, or the Sea of
Okhotsk, the occurrence of the black cod, which is found in abundance
in Puget Sound, Fuca Strait, and from Cape Tlattery up along the coast
“to Alaska, may be of great commercial significance. Black cod are not
common in the markets of San Francisco, whére they are small in size,
weighing about 3 pounds, and are little esteemed ; but farther north-
ward they are better and larger. The fish are found of larger sizo and
in greater numbers in the deep waters, at a distance of a few miles from
the coast, being especially abundant, so far as is yet investigated, off
the west coast of the Queen Charlotte Islands.

Most of the fishing has thus far been in the hands of the Indians,
whose appliances are necessarily rude, though evidencing a considera-
ble degree of skill in their adaptation to circumstances.

The problem is to catch these fish on a bottom that is more or les®
rocky and studded with coral, in about 100 fathoms or more of watel
with @ current of 4 miles an hour running in many places most of tho
time. This cannot be done very well with gill-nets, unless possibly
they may be used as drift-nets, while the hooks of trawl-lines aro apt
to catch on the uneven bottom and be lost.

The best method of curing and preparing the fish for market will
probably be found only after some experimenting. This cod, though
fat, does not easily rust, and they may be kept in pickle, like mack:
ere], or preserved in various ways. Already they have been dry-salte
and sent across the continent, arriving in ‘Washington and Boston Ly
godd condition. They have been cooked in different ways and eate_”
by several experts, and various opinions Lave been expressed as to theif
edible qualities, all being more or less favorable. They are somewba
different in taste from any Atlantic fish ; but they bhave a firm ﬂ‘fsh
with a good deal of fat, and are charaeterized by an oily savor, thh
some call a little ¢ strong.” ‘

The way to treat them in order to get their true flavor is said to b®
to soak them for at least twenty-four hours, changing the water fre:
quently in order to freshen them thoroughly (this is, of course, whe?
they have been well salted), and then simply to boil them, and ser?
with plain boiled potatoes. When cooked in this way, they are calle
fat and rich, with the flavor of the best mackerel. Madeinto fish-cake™
the strong taste, which sometimes is found, disappears; and whe”-
broiled and eaten cold they are much liked. The black cod has bef"’
thought to resemble a bluefish or a quinnat salmon a little in it8 oly
taste. Some have declared that when boiled the black cod tastes iy ]
like halibut’s fin ; others, that it closely resembles the corned Newfould”
land turbot; and, as is well known, halibut’s fins and turbot are €°
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Bidereg great delicacies by those who are fond of fat or oily fish. It
ma};es @ good salt fish, though scarcely equal to our regular codfish,
Which it is not at all likely to displace in the Eastern markets.
hen smoked it seems to be a suceess, and competent judges have
Clared it equal to the Lest smoked Greenland halibut. Prepared in
18 way, it bids fair to become a valuable article of commerce in all
g ?g'ts of the country, it its catch, preparation, and distribution are not
ended with too great expense.

deg]

25.—THE FISHERIES OF THE PACIFIO COAST.

b{r- Charles H. Townsend was sent to Alaska and the Pacific coast
i‘;}"}“g the present year to study the whale and other fisheries. A pre-
Hnary report of his worlk, fnrnished by himself, is as follows: _
zoolwa-s in Alaska, at the Pribylov Islands, in June, 1883, engaged.in
logical work, when the U. S. revenue-cutter Thomas Corwin called
ase::ton hel‘ way to the Arctic. An opportunity offering to. accompany
on g uralist an exploring party to be sent up the T:{owak I.h\'er, I went
Calledam}’ ilnd after several days’ unceventful voyaging, during which “.'e
entore ilh Bau}t Michael’s, Golofnin Bay, and Port Clarence, the Cor\Ym
ice wl(‘ Fe_hrm g Straiton July 1. Here we encountered much loose d}'li‘ t-
at ’11 “,Lh Hmpeded our progress into Iotzebue Sound, where wearrived
o'clock on the night of July 2, the midnight sun still shining
48 might be expected from the high latitude and the season
g of 1 The steam-launch was put overboa;d, a,ud. our party, consistﬁ-
oy st,leutenant Cantwell, two secamen, and myself, and scvem} E_slu-
ows tarted up Hotham Inlet to the mouth of the Kowak. This river
‘Vhich]rll)t:) the inlet through a delta about 40 miles wide, tho'lslauds of
tig €ar a thick growth of low pines, the first I had seen in Alaska.
any O?PObabl.e t}mt the forests approach nearer the coast here than at
a abﬁr bointin Northern Alaska. '
BtEam.laut eight flays, by continuous traveling, wo reaphed the head of
ing u;mh lhavigation, at a distance of nearly 35,?0 miles from the sea,
Vith thep ef'.ty of pine fuel all the way for our little steamer. Iere,
nel, aS_NStiane of two seamen, I set up my laboratory on board the
Iecting", ;’Jl.nch was supplied with a good canvas cover, and began col-
o riv;r 1eutenant Cantwell and the natives going on to the source of
thig Cam With the canoes. During the three weeks that I remfmmed at
Bory, ofIt,)i,a re”fote. spot in ‘the interior of Alaska:, and consmcr‘ab]y
Mnmgg Garetic circle, I gathered a goodly co]l'cct.lon of fishes, birds,
nativeg a;ghd plauts‘, and filled my note-book with memoranda on tho
ieuten s the physical aspects of the conutry.
lant Cantwell found the source of the Kowalk in a large lnke
With o ® mountains nearly 450 miles from the sea, a lake swarming
ta.ken a argest of trout (Salvelinus mamaycush). Photographs were

many places along theriver, as well as observations for lati-

brig ht] o
of year,
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tande and longitude. The Kowak flows through a well-wooded country,
the forests 'frequon‘tly being sceparated by long stretches of open tun-
dra land. We saw a few reindeer, and had evidence of the presence of
many kinds of far-bearing animals. Birds, 53 species of which I foynd
along the river, were numerous, and we fared well on the abundant fish
and wild fowl. Nearly every day we passed camps of natives engaged
in fishing, by whom we were always kindly received. The Kowak tee:ns
with fish, of which I secured 18 species, including a few salt-water forms
from Kotzebue Sound.

We joined tho Corwin at Kotzebue Sound on September 1, having
passed Lieutenant Stoney’s party late in August as we descended the
river. Another party sent out from the Corwin, in charge of Engineer
McLenegan, had in the mean time explored the Noitak River, which
also flows into Kotzebue Sound.

At Hall Island, in Behring Sea, on our return trip, I killed an im-
mense polar bear, which I succeeded in preserving in good condition
for the national collection, with the help of the sailors Captain Healy
kindly sent to me.
~ On September 10 I disembarked at Saint Paul Island, where I spent
a month collecting and studying the fur secals. Trom therc I went to
QOonalaska, where I spent tywo weeks with the birds and the fishes, and
returned to San Francisco by the Ataskm Cominercial Company’s steamer
Dora, arriving on Novewmber S.

My entire Alaskan collections are as follows:

Mammals, 36 specimens (19 of which were far seals), the rest mostly
sinall animals, representing 12 species; birds, 268 specimens, cmbrac-
ing 80 species; fishes, a collection representing 18 species. One bird
from Otter Island (Tringa damascensis) is new to the fauna of North

- America.

My report on the natural history and ethnology of Northern Alasks
is now in the hands of the Public Printer.

From San Fraunciseo I proceeded to Humboldt Bay, Northern Cdll
fornia, where I remained until December 17, gathering statistics relab:
ing to the fishes of that part of the coast, and where I also obtained
150 birds and 11 mammals. I then spent a month visiting the whaling -
stations along the southern coast of California and making inquirics
respecting the present condition of the gray-whale fishery, Owing to
stormy weather I was waable to obtain a skeleton of this whale. MY
atundies of this once valuable and now sowmcwhat rare whale indicat®
that the species is gradually re- establishing itself, now that it is ucdis

" turbed in its breceding resorts in the lagoons of Lower California.

26.,—TREATY RELATIONS WITH GREAT BRITAIN.

As is well known, the provisions of the treaty of Washington relative
to the situation of Americans in the fisheries of Canada termxnated on
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i{:?; ’:,s th_e United States having given the. requisite notice to bring
the GO‘}lcu result, 'A]though an understandmg was reached between
Privile C‘f‘ufnents of Qreat- Brx.taln and the United States. that fishing
haqd hei?: would .conrmue until qalluary 1, ‘18'86, substautlal.ly as they
Subse ofore exx.ste‘zd, the necessity of obtaining data on which to base
sion mqigle]“.t.negotlamo.ns was clearly seen. In order that this Uom'mis-
Ome t Co-operate in the-fulleSP way with the other brauch‘es'ot the
Panrremszt’ 1t was de'term.med to enter upon t-h(? most practicable ar--
e:emb :ltb for collecting information. I accordingly, on the 10th of
the 'l‘rea,u" addrgsscd the follo.wiug lett(.ar to .the ]1onf)rable .Secre.tary of
e custsury’ which resu}ted in the desired 1nst¥‘uct10ns bemg given to
ureay g‘f}lg OiItlce.rs and in the cordial co-operutlo-n of the Chief of' the
00 ea] Statistics of the Treasury Department in the work.. It is yet
Tly to speak concerning the results of this undertaking.

U. 8. CoMmMISSION OF I1SII AND IISHERIES,

S Washington, D. C., December 10, 1885.
‘Vit-lrlR(_;r:fhte Iltfce.ssity .of F;hapiu‘g :‘md negoti.ating a new ﬁs}mry treaty
Tequons a lj’r_r‘lt-am affecting colonial waters in Nor.th Am'erlcz.l, and the
ing the 1OD(Et.lt.lousvto‘Oongress for general and speceial }eglslatlon affect-
i fFereq: :allt.les, seasons? and ax.)paratus‘to be used in the capturq of
® for ret[‘)ecles, render it especwlly' desu'abl‘e to have z.m; hand, availa-
in}erests erence, full and accurate qurma,tlon rega_rdmg our fishery
licens‘eflr{()]arge pex:centage of '.che fish are taken by means of vessels
reglﬂation ‘Gngag‘e in the fisheries b:v the Treasury Depm‘tm(?nt‘. The
Vessa] to b§ of sa.u} D‘epgrtmeut require that the papers permitting the
® ownep e used in ﬁshmg be renewed at leasv once a year, and that
cials of (;; master of said vessel, or both, appear before the proper

e owy ¢ Department to make t.he necessary signatures. .

ardine flll‘ and master of each fishing vessel are thoroughly informed
Uring ¢ Eel o moYemeuts of the vessel and t‘he amount-of fish taken
the elosy an» period of enrollment orlicense. I have, therefore, caused
tioy o b:bd lisg Qf questions calling for general and statistical informa-
mobation g.mpm‘(;d for your consideration, and if it meets with your ap-
Driute_d and (:il%ld ?espectf ully request th.ttt you will cause the same to be
COagg &nd-i 1str1bu‘ted among the varions customs officers along the
“lstru'ct th ')‘ the.l'eglon bordering on the Great Eales, and that you will
Uatioy o t;f)ﬂiclals of your Department to fill out the blank from infor-
e’“Selves 'lned from the owner or master whenever they shall present
for eir ve at the custom-house to obtain or renew the necessary papers
h?,. con :’1301-‘ I have further to request that such blanks as may
) ion 1 led‘ out, or copies of the sasne, bo forwarded to me for com-
D"'Derg‘ D the first day of the month following thoe renewal of the vessel’s

I'eg
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By such an arrangement it is possible to obtain general and statis-
tical information of the greatest value to the Government for purposes
of legislation and record. The compilations from the blanks will, if 80
desired, be sent to the Treasury Department for publication.

I have the honor to be, yours very respectfully,
SPENCER F. BAIRD,
Commissioner of Fish and Fisheries.

The Ion. SECEETARY OF THE TREASURY,
Washington, D. C.

A circular with numecrous questions was prepared and sent out to
fishermen and owners interested in cod, halibut, and other ground fish-
eries. A copy of this circular will be found in the supplement, page
CXI. ,

C.—THE INCREASE OF FOOD-FISHES.
27.~DBY PROTECTIVE MEASURES.

In addition to the reasons mentioned in previous reports for enacting
protective measures, it has been ascertained that a very slight pollutiot
of river water by the refuse from gas factories is fatal to sbhad. In re-
sponse to a request from the Cowmissioners of the District of Columbia,
in May of the present year, I directed Colonel McDonald to investigato
this sabject. The following is extracted from his report:

I respectiully transmit herewith a report of a serics of experiments made in obo”
diencoe to your instructions, with the object of determining the extent of the injurious
or delotorious influences exerted upon young shad confined in water containing differ
ent proportions of the waste products from the ammonia works in West Washington:

Thoe sample experimented with was furnished by the Board of ITealth, and was ob-
tained from the above-named works. A portion of the oxiginal solution has beoun I0°
tained for reference. Tho result of the experiments shows that this waste prodlwb
excris a distinetly deleterious influence when present in tho water to tho amount 0
onc-fourth of 1 per cent or in tho proportion of I gallon 10400 gallons of Potomac Rivef
water. No expériments were made with solutions of less strength than one-fourth ©
1 per cent. If we consider only the direct eflect on young shad which have not yob
begun to feed, it is probable that the area of injurious pollution in the case of the
Potomac River does not extend very fur from the point at which the waste products
are discharged into tho river.

Before coming to any definite conclusion, however, we must take into consideratio®
the fz.x(:t, that tho very young shad, which have not yot begun fecding, are much les8
gonsitive to iujurious influchces in tho water in which they are than the same fish
after their sacs have beon absorLed and thoy have begun feeding. We must further
consider that the minute food upon which the young shad feed is mnuch more gensitivo
to injurious influences (especislly those excerted by the presence of coal-tar ](u:o(lucts
than are the young fish whicii feed upon them.

Other investigations point to fhe same conclusmns, as shown by th¢
following quotation from the Popular Science Monthly:

Messrs, C. Weigett, O. Sacre, and L. Schwab have investigated tlhie effocts on fish-
erics and fish-culture of sewage and industrial waste waters, and find them very
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damaging. Chloride of lime, 0.04 to 0.005 per cout chlorino, exerted an immediately
deadly actiop upon tench, whilo trout and salmoen perished in the presenco of 0.0008
ber ¢tnt of echlorine. One per cont of hydrochloric acid kills tonch and trout. lron
1_3!1(1 2lum act ag specifie poisons upon fishes. Salution of caustie lime has an exceed-
ngly violent cffect upon them. Sodium sulphbide, 0.1 per cent, was cudured by tench
for 30 minutes.

98.—BY THE USE OF FISHWAYS.

. Eishwa,y over the Great Ialls.—Refercuce has been made to this work
I previous reports. Since then a site has been selected for the con-
strpction of a suitable fishway which it is hoped will enable shad,
8triped bass, and other food-fishes to ascend to the upper portionof the

otomac. ,

“Alan of figh way, suggested by Colonel McDonald, who prepared the
Decessary working drawings for the purpose, was adopted, and recom-
’m_mde(l to the Sceretary of War for such further action as he might

ink proper.

A coutract, having been given out by direction of the Secrotary of

ar for constructing the fishway, work was pushed forward during the
Slwmer of 1885, Tho conditions of the contract required the eutire
;‘fork to be completed on October 31 of the present year. Iive sec-

“0115? were at that date in process of construction, and high water oc-
'Lu“'mé’,’ at about that time found none of the six sections completed,
‘“1(} Put an end to the work for the scason.

" h.e lowest or sixtl section was most advanced toward completion,
a:ed“’g only the setting of the line of coping provided for in the plans
S ‘fl Sl?eciﬁcations to insure the permanence and durability of the con-
\vil Uction. It suffered little or no injury from the floods and ice of the
iter, anq needs only to be completed as planned to render this part

0 construction permanent. '

he worl remaining to be done at the end of the year is as follows:
fréxll) The crection of a weir dam, about 40 fe-eb long and 5 -feet higl‘x,

einl the abutment of the fishway to the opposite shore, the obhject of this

t € to regulate and control the supply of water to the fishway, and,
@ ¢ same time, to provide for discharge of the surplus water.

0;) To clear out the channel below the weir dam, so that the water
8 emg over the dam may be discharged into the riv.er below by the

(3)°f the fishway, instead of over the lower end, as is now the case.
rul)blgfhe placing and securing of. the 12-inch eoping to cover the

(4 T'lnasonry walls forming the mdgs of the fishway.
fishyy 16 removal of the loose rock piles up at the lower end of the
2y and excluding fish from access to it.
in e ma'tt,er will be brought to the attention of the Secretary of War
Dlgtee SPring of 1886 with tho request t_ha-.t; at least scctio_n 6 be com-
Dlat;, At once. An additional appropriation may e required for com-
8 the other sections.
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29.—SOME OPINIONS OF THE IMPORTANCE OF ARTIFICIAL PROPA-
GATION,

Sir Lyon Playfair made a very careful examination of the Wood’s
Holl Station and other appliances of the Commission, and on his return
to England endeavored to stimulate endeavor in Great Britain by the
following allusions to the United States:

«In regard to the special subject of carp, much progress has been
nade in the United States by the introduction of the two German va-
rieties. It is curious that they should have done so before the mother
country, for the remains of old fish ponds are spread over England, ana
are almost always near the old monasteries. Tens of thousands of old
carp pouds once existed in England, but as the carp were no longer
cultivated they reverted to their wild state and became valueless. In
China and Germany the culture of carp is still an important industry-
The Cnited States, in introducing the culture, wisely selected the Ger-
man species. In 1882 the carp bred in the Commissson ponds at Wash-
ington were distributed in lots of twenty to ten thousand applicauts int
every State and Territory. -The average distance to which they were
sent was 900 miles, and the total mileage of shipments was 9,000,000
miles; while the actual distance traversed by the transportation railway
cars was 34,000 miles. Already German carp have been introduced
into thirty thousand séparate waters. '

« But I do not wish to limit my letter to carp by any means. Aqu#
culture has become an important affair of the State amoag our trans-
atlantic brethren. The separate States prosecute it, and in 1882 spenb
£24,000 in its promotion. The National Government speut nearly
£30,000 on the same object. The scale on which this is done may be
indicated by the fact that the Government at Washington provide
the Tish Commission with two steamers, commanded by officers of the
Navy, and specially designed for scientific research and for fish propa:
gation. The Albatross, of 385.82 tous, is a model of what a ship should
be for the first purpose; the Fish Hawk, of 205.71 tons, is not good i
heavy seas, but is well fitted for the latter purpose. There are gevel”
teen hatching stations, of which the head is at Wood’s Holl, in Mass®”
chusetts. Having paid a short visit to Professor Baird there this year
I am tempted to eularge upon it; but [ will only say that there is ap
excellent house for the staff, containing thirty beds, laboratories for
research, and hatehing ponds for 2,000,000 youug cod. Much of tho
work is done by voluuteer ageney. The various universities seud theil
paturalists, and the Smithsonian Institution devotes money for gpecid
researches and publications. ,

«There is an essential difference between the mode of proceeding of
the Government of the United States and that of our own country i
relation to fisheries. We have had commissions without end, on som®
of which I have served. Vast bodics of contradictory evidence bav®
been obtained from fishermen, who, I agree with Huxley, know lesh
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about figh than the commuhity. Our commissions haveled to little use-
ful resnlt, The American commissioners act in a different way. 'l‘he:y
but questiong directly to nature and not to fishermen. They pursue sci-
entific methods, and not those of “rule of thumb.” They make scien-
tific Investigations into the habits, food, and geo graphica.l dlsb-nbutlon
of fishes, and into the temperature of the seas and rivers in whl'ch t.hey
iveop 8pawn. Practical aims and experiments are always kepp in vww..
an experiment, they tried to introduce sl3ad on the Pacific coa§t,
and Succeeded ; they tried to introduce California salinon to the Atlantic
Slope ang failed. Asaninstance of a practical aim, they have restock-ed
© Sacramento and its tributaries so effectually that the annual in-
Crease each year, for the last few years, has been 5,000,000 .pounds.
“The object of my letter is to show that, while the private propa-
Bator may cultivate young fish by thousands, aquaculture can only be
Undertaken by a government, for its statistical results must be counted
D by hundreds of millions. 1In the United States all tho departments
0? the Government cordially co-operate in fish-culture; the railways as-
SI8¢, and provincial bodies are active. In Scotland we have a ﬁ§hery
cC‘mmissiou, willing and able to make experiments, but the Admiralty
“annot fing vessel to mnake dredging cxgeriments, and the Treasury
ca-nnot find £1,000 to ecarry out important researches only half complete.
lological stations in England and Scotland are being formed slowly on
-Account, of deficient public support.” - ) . ) '
very interesting series of articles published in the American Fx‘elfi
“T. A. Booth, a well-known fish-dealer of San FI‘&:ICISCO z?nd Chi-.
2go, Commencing with the number for November 7, 1885, contains some
Yery important suggestions. He calls attention to the fact of the very
8reat Qecrease that has taken place in the fishery industry, and
Qotes the statement of an old and experieaced fisherman of the lakes,
asg fOlIOWS H _
“Fifteen years ago a sail-boat, with a crew of four men,used to xun
o eight to twelve gill-nets, and catch 2,000 or 3,000 pounds of fish at
hay), " N OW it takes a gang of sixty to eighty nets to catch as many
po““ds, and it takes a steam-tug and seven men to tend the nets. We

as ¥ cateh more fish now, altogether, but we don’t make as much money
Ve did a while ago.” .
e He furthey remarks that originally ¢whitefish in almost any quantity
011} © taken at almost any point along the shores of the lakes and
lle:g' Connections, even by the use of seines, and the pouund-nets rarely
‘seay, ¢4 t0 be more than 20 feet in depth. Now the fish have beco.me 8O
e 14 o unusnal thing fo s out 38 wiuch oo 40 s 0
in dep&.’l,“g'grounds, and pqund-nots are used 40, 60,
\vaun “Xamination of the books of a very successful fisherman of 1(;{)13
angq 3ee Shows that where formerly his catch averaged 1,000, 2,000,
1000 Pounds, now it searcely amounts to as many hundreds.
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In an article on the improvement of fisheries, by Mr. A. Booth, he
states in reference to the utility of artificial propagation that, about
eleven years before (in 1871), he started a salmon cannery on the Sac-
ramento River, in California, but was forced to abandon it for lack of
fish. About the same time the U. S. Government started a salmon
hatchery on the McCloud River, a tributary to the Sacrameunto. In
about three years he went back to his cannery, and year before last
11883) there were cleven canueries on that stream, and each had all the
" fish it could handle. _

He thinks, therefore, that the depletion of the finer fish in the Great
Lakes as well as in the river, whether salmon, whitefish or other species,
can, without any question, be remedied Ly artificial propagation.

So impressed was Prof. J. Cossar Ewart, of Edinburgh, with what he
saw of the American methods in his visit in 1884, that, at his sugges-
tion, tho Scotch Fishery Board cabled to send, at their expense, a fish-
culturist competent to conduct operations in econnection with the sea-
fisheries, and to assist them in inaugurating methods for the multipli-
¢ation and propagation of various species.

The Chilian Government, similarly impressed with the importance of
preserving its fisheries, placed the matter in the hands of an engincer
and entered into negotiations with this Commission as has already been
described under the head of “Courtesies to Foreign Countries.”

30.—BY THE DISTRIBUTION OF FISH AND EGGS.

Since the fish transportation cars were constructed, the method of the
distribution of fish and eggs has been almost entirely changed; namely
from service by means of messengers using the baggage-cars of pas
senger trains, to the employment of cars Luilt or fitted by the Commis
sion expressly for the purpose. A. great economy of service has been
the result; and where a shipment of ten thousand was formerly pos:
gible, millions can now be sent. This work has been under the direc
tion of Colonel MeDonald. -

The total distribution of fish to public waters in the United States
during ten years of activity, viz, from 1872 to 1882, has been tabulated
under Colonel Mc¢Donald’s direction, and the table will be found 02
pages cx and oxI of this report. It shows the following totals:

4_‘—-/

Fiah. ‘ Number. ‘ Fish. Number
Shad,.co-ccececreosmcscccestenccsonans 200, 9846, 350 || Brook trout. ..
Whitefish........ .. 77,072,000 || Salmon trout...
California salmon 33,172,734 || Cod . venan ...t
Atlaptic salmon . ....| 12,510,837 || Rangoley trout. ..oeeencaaa.. cee 12, 588
Frpsﬂ-wator Berring.covaeriecaeeoans 0, 833, 000 || Schoodic salmon (bybrid)............ lo’guo
Landlocked salmon . ........ . G, 404,961 || Rhine salmoen...... e e 4009
Rockflsh or stiiped bass.. .. 400,000 || Moranke ..ooeeeeiiiiiiiiaiiiiaenan. 40
Spanish mackarel 270, 000 | __/ﬁ
White perch...-- : 180,000 I TOtalemeens menoeaeennesemnnnnens 841,006, 9
Californin trout.: 116, £30 I
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‘ . , T 1885.
31“SPECIES OF TFISH, ETC., CULTIVATED AND DISTRIBUTED IN

The species of fish and invertebrates rec?iving the at’tgtr}tlin(;f(f gj‘g
Ommission during the year, with the exception of tho ai{%l 1‘(1){1 has‘been
°f more op less interest, are the same as horetofore.' . (t)]l £ has beon
Prosecuteq op g, large seale in regard to only a few sp‘.em.e‘s ; ¢ :S al.,nohid(c
Ing special attention, in addition to the,spvc:rzml var 1et1; st?e amomds é
are the shad, the carp, and the codfish. The scale o th ‘1" tlons
OR which the work has been conducted has, however, in 1{:‘1 .;/mvm(r

€en mucy greater than heretofore; not o.nly a }arger n'utllny :ztende(;

€en hatchegq out, but the area of distribution being greatly e:

The following is a list of the species included:

- The Codfish (Gadus morrhua).
¢ White Perch (Roccus americanus).
The Whitefish (Corecgonus clupeiformis).
* The Moranle (Coregonus albula).
he Grayling (Thymallus tricolor). .
The Brool Trout (Salvelinus font—inali]s)).
he yalvelinug namaycush). o
* The gzﬁ?ofx:i.o:tR(:ialﬁjow, or Mo‘inltain Trout (Selmo irideus).
+ The Atlantic or Penobscot Salmon (Salmo salur). g
+ The Schoodic or Landlocked Salmon (Salmoe salar subsp. schago).
* The Brown or Buropean Trout {Salmo fario).
* The Loch Leven Trout (Salmo levencnsis).

~Et et A =

™. The Quinnat or California Salmon (On(.-pr'fi ynchus chouicha).
" The Shaq (Clupea sapidissima).

0. The River Herring.(()lupca wstivalis).

P. The Smeit (Osmerus mordaxr).

2. The Tomcog (Microgadus tomcodus).

™ The Carp (Cyprinus carpio).

% The Goldafign (Carassine auratus).

L. ghe Golden Ide or Orf (Leuciscus idus).

u,

he Tench (Tinca vulgaris).
e Catfish (dminrus ncbulosus).
Y. The Little Round Clam (Tapes staminca).
¥. The Oyster ( Ostrea virginica).
v. ® American Lobster (Homarus americanus).

In aqqjg

s

on to the species mentioned in the fqrcgoing IISt’ltll(.}' ret:]:z(é
bloplites rupestris) and black bass (Micropterus do onuezl) 1 ve
favorable consideration and may perhaps be at.lded to the 1
§ cultivated at an early date. A small lot of q:mch was cos;
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The Commission is in receipt of many requests for cels, but it has not
been feasible to attempt their propagation for the purpose of distribu-
tion. Eels are found so generally throu ghout the country that persons
wishing to cultivate them can quite- readlly obtain them without the
assistance of the General Government.

a. The Codfish (Gadus morrhua).

The Wood's Holl Station.—Preparations were made on an extensive
scale for hatching tho ¢ggs of the codfish at this station, and during
the winter considerable valuable work was done. Early in December
Col. M. McDonald and Prof. John A. Ryder visited the station to ob-
serve the operations in cod hatehing, which were carried on under the
direction of Capt. H. C. Chester. The first cggs, 6,000,000 in number,
were taken on December 2. Many million eggs were taken during the
season from comparatively few fish, and were hatched with a rela-
tively low percentage of loss. In one case, with the use of the Chester
apparatus, fully 90 per cent were hatched. The filtering of the water
through cotton in the McDonald jars was found to be an improvement;
and cones with Captain Tanner’s attachment were also used. In som¢
instances thoe density of the water seemed to be too little, causing &
counsiderable loss of the eggs. Secveral millions of fry were planted
near the station; while early in 1886 about 500,000 fry were sent to
‘Washington, thence to Pensacola, from which point they were carried
by a revenue-cutter some 25 miles out in the Gulf of Mexico and there
safely deposited with a loss of only about 10 per cent,

b. The White Perch (Roccus amcericanus).

T'he Battery Station.—Several large ripe perch were taken in the seine
while hauling it for shad, and their eggs were impregnated and de-
veloped in a Chase jar. During the season 1,250,000 perch eggs were
thus obtained, and 1,000,000 fry were hatched and planted.

o. The Whiteﬁsh (Coregonus clupeiformis).

The Northville Station.—The work at this station, which remanne(l
under. the supervision of Mr. Frank N. Clark, was carried on by much
the same methods as formerly in use and shows a satisfactory increase
in results over those of the previous year. During November and
December, 1885, more than 100,000,000 eggs were received at this sta
tion, mostly from the island region of Western Lake Erie and from fish .
penned at Monroe, Mich. The first eggs came from the spawning bed8
of Lake Erie on November 11, and the last on December 7. For hateb-
ing, the eggs were carried forward in creek water, which is geveral
degrees colder'than spring water, until aboiit §ix weeks before the time
of hatching out. Then different lots of eggs were transferred at iD°
tervals to spring water, thus causing them to hatch at slightly differen?
times and preventing an overtaxing of the facilities for handling ar
shipping. The hatching began on March 7 and ended on April 20, th® -
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average period of incubation being 125 days. The temperature of the
Water used varied from 320 to 43° Falr., the average Leing 341°. The
‘?hipments of eggs for the .season, amounting to 42,800,000, which is an
lnerease of 11,800,000 ovet those of last year, were made principally
uring December and January, of which total, 2,000,000 were sent to
the National Fish Culture Association of England; 2,000,000 to the
German Fishery Association, through Herr von Bebr, its president;
1,000,000 to the Swiss Government ; 1,000,000 to New Zealand, by way
of California; while the bulk of the stock went to Pennsylvania and
Minnesota; 2,000,000 to the central station at Washington; and the
Test to three States and one Territory, as well as to all the waters of the
reat Lakes. In gencral, the shipments reached their déstinations in
80od condition, and but a very small percentage of loss was reported.
U every instance the eggs were carefully handpicked, and the details
of each shipmeat were carefully attended to. The car work, also, was
very 8uccessful, owing largely to the employment of two cars instead
?f one as heretofore, which prevents the accmnulation and overcrowd-
g of fry and allows of their disposal while in & vigorous condition.
Iu the ninetecn trips the two cars ran a distance o f over 10,000 miles, no
Toads making any charge for this service, except the Chieago and North-
vestern. Whenever possible, a tug was procured, from which to make
thfi deposit of fry, care being taken to convey them not less than 2
miles from shore, .
- The Alpena Station.—The work at this station is carried on in con-
Jinetion with that at Northville, and 16,000,000 of the eggs taken in at
f Dena were repacked and sent to Northville where there are better
acilities for shipping. During the season 68,000,000 eggs werereceived
of the Alpena, hatchery.” Most of this supply came from the “test. shore
Lake Huron and from Lake Michigan, 20,000,000 being obtained from
tel‘ritory along the north shore of Lake Michigan where eggs were
€D as late as December 16, when the fish were still spawning. The
&tching Season at Alpena was about a month later than at Northville,
1t the busy periods at the two hatcheries about coincide. .
be Dumber of eggs hatched at both stations for distribution to the

Nevw

Al
;:g:m Lakes was 92,000,000 (distributed from Northville, 52,000,090;
Yea Al[?ena, 40,000,000), an increase of 4,000,000 over the preceding
laae! While the number actually planted was considerably greater than
llistri){)ear’ owing to slighter iosses in transportation. Theso fry were
o Uted to the great Jakes as follows:

o}.ﬁ" BUron Lo e e e e 30,000, 000
o Lgee Miehigan ... e e e e 29, 000, 000
To Lapo Erle et eieieenensaee. 15,000,000
To 1 CONtALIO . o, 12, 000, 000

® Superigr.._. eeeeeeee. 6,000,000

Ceces cnsan mrassarmme rstsan LT s em el oo ..

02, 000, 000
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The Cold Spring Harbor Station.—On January 1, 1885, a case contain-
ing 1,000,000 whitefish eggs was received from the Northville station
in excellent condition. These czgs were placed in the McDonald jars
and hatched well; and 990,000 fry were planted in the deep lakey of
Long Island.

d. The Moranke (Coregonus albula).

The Buclsport Station.—On January 30, 1883, a case coutaining 50,-
000 cggs of the small species of Coregonus inhabiting Lake Constance,
Switzerland, was received at the Cold Spring Harbor station from the
hatchery of Ca,rl Schuster in Bader. The eggs were in good condition,
and were repacked and shipped to the Bucksport station, which they
reached with a loss of only 300 dead. Subsequent losses in hatching
left 40,000 fry, which in April were planted in Heart Pond, near Ot‘-/-
land, aud Lalke Hebron, near Monson, in Maine.

Two consignments of the eggs of tlus ish, aggregating 150,000, were
also received from the Deutsche I‘mcherel Verein, 100,000 of whlch
were allotted to the Bucksport station for hatching and planting in
Maine waters, and 50,000 were sent to the Northville station for stocik-
ing suitable lakes in the Northwestern States.

It appears from the proceedings of the Acclimatization Society of
France in 1885 that while the United States was receiving eggs of C.
albula from Germany the above-named society was also being favored
by the Deutsche Fischerei-Verein, 100,000 eggs having been received at
Paris in the spring of that year. M. Raverct ‘Wattel, secretary of the
society, reports it to be an excellent species for introductiou into the
lakes of Northern Europe and of especial value to the fresh waters of
Iranée, such as the lakes of Auvergne.

Of it Herr von dem Borne says: ‘It is a very fine fish found in deep
lakes of Northcrn Germany, growing to one or one and one-half pounds
weight.”

The following description of Coregonus albule is by the late Prof. B
Benecke, of Konigsberg:

The bod) is six times aslong as it is high, and 2 to 2} times as high as it is thick; the
head is pointed ; thesnout does not have a blunt end; the lower jaw projects a hbtlcr
and its thick chin fits in a shallow cut of the middle jaw. The jaws have no tooths
only the tongue has very diminutive and tender teeth. The shape and position O
the fing resemble that of other kiuds of Coregonus. The color on the top is bluisb-
green, on the sides and belly silvery; the dorsal, ventral, and candal fins are groyr
and the other fins colorless. The milters aro much moroe slonder than the spawners:
The small Marane is found in nearly all deep lakes of tho Uralo-Baltic range from™
Russia to Meckknburg ulgo in the soutbern part of Seandinavia and in Finland:
Geperally livivg in deep water where they feed on small crustaceans, worms, 32
muscels, they come to the surface only at night, especially during warm summe’
nights, when they sport in the water so that the splashing can he hourd for some di¢"
tance. In November and December they go into shallow water for the purpose ©°
spawning, generally only at night, and leaping about in an exoeedingly lively mal
ner, and making a great deal of noiso they drop each from 2,000 to 5,000 cggs, u,bollfi
millimeters in sizo, into the water. Tho oggs sink Lo the bottom, n.nd gonemuy
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l:f; : to t’h.° petioles of squatic plants which are, with bardly an exception, found in
in]al;‘;:::lillg places. In la.r.ger lakes the Coregonus albula regularly wanders aboug
o LOWeit;)o}]sj t-hl.ls, €. g.,in Septombcr ar‘ld October .the.y leuve_tho Mauer Luko- and
Spring, Iy 1n Lake in East Pruss'm and go into the Spirding La.lus,r to ret'urn again in
in many wa;nost of the lakes this fish reaches @ length of 12 to lo—oentxmeters; but
and mapy 0t_le]rs, 6 9. the Dadey Lnke,‘ near l?wchqfsburg, the ijl‘; Lz.Lke, near Lyk,
o0 accopnt 0;31:8, it rex.),ches a lengtb. of 20 Fo 35 cen tl'motfars. Asitis hlg’%ﬂy esteelved
Seines, and is blts del\?ute moeat, this ﬁs.h is caught in large numbers with nets and
rought: into the market either fresh or smoked.
¢ The Gr ayling ( Thymallus tricolor).
i(:l;lhefl\gi?higan grayling is native to the waters of only & small por-
on 3 ‘I 1ch1ga:n, but is also found in the head waters of the Missouri, in
5 ollt,hanfd, at.ld in the region of tt{e Yel'lovystone P.ark. It never oceurs
is, o ‘0 ‘lat,ltude 430 uoer, and its principal habitat on this con.tim?nt
of Mi(:’ﬁb unm} recently, in the north(.am part of the sou’r-,herx? peninsula
Michie ligan, in the clear, cold,.ra‘pld streams emptying into Lakes
Thet,;;]' a,r.ld Huron,'especially in the Man;stee and Au Sable Riv-ers.
tists i lg"hlgan grayling yas first cal.led to the attention of local scien-
U8 myichi 54 or 1855, and it was desgnbed and locally known a8 Thymal-
Ziven itwansw up to 1864, whfan l'ts present name of T. tricolor was
olnmis : after a careful examlnatxf)n by. Prof. E. D. CPpe. The Fish
artjo] 8lon .Report for 1872-'73, printed in 1874, contained a valuable
6 on this fish by the late James W. Milrer.
oup c::iverag? size of the grayling is about 10 inches 'in length and 8
Weighin “2We’ght; though they bhave been taken 16 inches long and
trout ingﬁ pounds, fmd even 1nore. .It; is said to be equal_ to the brook
it g momafor’ and is one of the gam1e§t ot: fish; buf, unlike the trout,
the Quiet ikely to be found in the. swift ripples and shallows .than. in
toge theg igol?ls of the stream. While the adult trout and gmylmg‘ live
aingy moal fa-rmony, the eggs and young of t.;he l.atter. often .furmsh a
Teams whi ,01‘ the trout, and hence the grayling is being driven from
ity ich are congeqial to the trout. ) .
Stream a{slar§ ago the .grayling were very abundant in some of tpe
a'ppe&ring 0 I‘IVer{s of chhigal.); but of late years the?y hm"e beel.l d1§-
Sareq, unlgo rapidly .that their final extem.nnatlox'l in this region is
® SOmeths something is done to prevent it. This disappearance 18
trod“(:tion at to excessive fishing, but largely to the migration or in-
8t Inox-etOf the trout into the famous grayling streams, and perhaps
oy erix;) the settling up of the country and the consequent increase
Drecediug tli;. Tl{e grayling spawns in spring, about or immediately
2y SPawn; ¢ lfeglnuiug of rupning the logs down tho streams, gener-
degp. m 10E in the body of the stream where the water is not very
beds, ang 31,; the _logs come down, driving off the fish, raking up the
vi n favorabsltroymg the spawn.
ixlleldi an ave waters this fish is prolific (more so than the brook trout)y
g Seagop g erage of from 3,000 to 4,000 eggs per spawner. 1ts spawn-
ems to range, in Michigan, from about the middle of March
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to the middle of April, according to the severity of the season. In 1878
it was found that the spawning season in the Manistee was about over
on March 30; while in 1885 the last eggs were taken in the Manistee 0%
April 24, and in the Au Sable on April 18.

Several attempts have been made to propagate the grayling, but all
without much success. Some have gone so far as to hold that it is be
yond the reach of artificial fish-culture, but it has been done on a smal
scale with a slight measure of success, and may succeed with more eX’
perience, as the previous work hus been largely experimental. In the
spring of 1876 there were handled at the Northville station 2,000: egg®
taken from grayling caught by Mr. Fred Mather, and a small perce?
tage hatched; and in April, 1885, 20,000 eggs were taken from fish
caught with hooks in the Au Sable and Manistee Rivers, and the hateb-
ing was fairly successful, but heavy mortality occurred after hatchings
as no suitable food was found for the young fish. Those that liveds
however, did well and grew rapidly. The Michigan State Fish Com*
mission has made several experiments in cultivating this fish, but &
without definite result. Experience seems to show very clearly that
the grayling will not successfully endure domestication or confinemen
in trout ponds, as in 1884 the Michigan Commission placed a number ©
adult grayling in its trout ponds at Paris, Mich., but not a fish ha8
spawned or showed the slightest inclination to do so, while they have
gradually died, till but few are left. Experiments in this line will prov’
ably be continued under more favorable and natural conditions. Credi?
is due to Mr. Martin Metcalf for first obtaining the eggs artificially fro®
grayling reared in the ponds of the Michigan Fish Commission, 88
for impregnating and hatching the same. ‘This was done in the winter
of 1879-780.

The Wytheville Station.—In the spring of 1885 about 300 grayling were
hatched from eggs collected from wild fish in the streams of Michigs®?
by Mr. F. N. Clark and forwarded to Wytheville. These 300 tish ar®
being kept for breeders, and at the close of the year were in fine cond’
tion.

f- The Brook Trout (Salvelinus fontinalis).

The Northville Station.—The work of the past season may be regatded
as fairly successful, though not so much was done as usual. In ally
225,000 eggs were obtained; from which number, 145,000 eggs wer®
shipped, 25,000 fry hatched, and 25,000 eggs sent to the Michigan 18
commission at Paris, Mich., in exchange for an equal number of eg8®
of the same species which were hatched at Northville and mostly e
taiued for breeding purposes. Of the 145,000 eggs shipped, 36,00
went to Mr. Fred Mather, 25,000 of which werereshipped to the Deutsch
Fischerei-Verein of Germany, 10,000 to the National Fish Culture Ass0’
ciation of England, and 1,000 to the Government of Switzerland, £ho
rest being distributed among State commissioners and private apP*



REPORT OF COMMISSIONER OF FISH AND FISHERIES. LXXXIII

Ca . . AL s .
08, There were shipped to Indiana and Michigan 4,000 fry during

AOIX:II and May, while the remaining fry were kept to replenish the
take:.f During June 305 yearling and two-year-old wild trout were
ville § 1"01.11 the stre:.mns_of Northern Michigan and brou g.ht to the North-
ere lt'(m('m- During March, April, and May 550 yearling brook trout
ndi distributed from the station to six private persons in Michigan,
ana, and Ohio.
rece;: Cold Spring Harbor Station-.-—-During January 7,000 eggs were
vy ed from'the Northville Station, from which about 5,800 healthy
A here obtained. These fry, with 10,500 others from eggs taien at
atchery, were planted in streams of Long Island.

¢ ;he Lake Trout (Salvelinus namayeuslh).
is gi’:\qemsxnd fox" some spgcie:% of ﬁbh other than carp fpr pond culture
ore e;‘mg s0 rapidly that it Plds fair to gqual that which has hereto-
er o isted for carp. In or.dmary ponds fed by surfz‘wc water, the sun-
WOuldmperatur(? of which rises above 60°, some species of Centrarchide
tate ;’I‘O_b'a_bly be best. ’l‘here‘ are, however, all over the Northgrn
r&uci atc;lltles‘f01' the construction of ponds hy damuqng baclf spring
ow f. es in whicl the summer temperature of water is certainly too
refér(zl“the 1)1‘01.)01'. cul?ivation of carp. To supply the desid(.aratum in
nidl(’e to this it will be necessary to pr<.)vid9 sowme species of Sal-
out & adapted to pond culture. The California trout aud the lake
‘t—especially the latter—would seem to be best adapted to the pur-
Varigg The expt'sr‘iment shquld be made on such & scalo. a.-nd under sqch
at tl); of conditions as will thorouglly test its feasibility. Ielieving
© lack of success heretofore experienced in planting Saimonidew
ablg ;’sn due to their hg]pless condition.when planted, it scems advis-
Whey, frhom tl.lem_ until t-hpy bave attained a length of 5 or G inches,
Dreg a,ee om their size and vigor, they are almost safe frow the aFtack of
eind_‘)lls fishes that may De in the water. A trout of the size and
lcftted would seem to have as fair a probability of life as a full-
f::l blPdli{lg. One ll}ludre(l such placed in a streamn or pond, under
r °lnjse0r artificial conditions whi-ch are favorable, would give a better
4 iong Of' success than the planting of 10,000 fry under the same cou-

. llg)rlor to the abgorption of their sacs.

engy Ail uf/'ksport Station.—Tor the purpose of furthering the experi-
Way idicated, Mr. Clark was directed on November 14, 1885, to for-
la N tt° Bucksport, from the eggs then ready for distribution, 50,000
My, :‘{“t cggs and an additional 50,000 as soon as tbey were ready.
afor 1ns w a.‘s instructed to retain as large a number as he could safely
though’ Planting the balance in suitable waters in the vicinity. It was
the '01t that the fry could be retained in the Latching-troughs until
to akow ing May or June, which would meantime give an opportunity
1 %€ provision for them in the ponds. The 100,000 eggs safely
wig dleed Bucksport and were hatehed without material loss, and in the
of May, 1886, were still in good condition.
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The Northville Station.—The work done with this species during the
past season was more than three times as great as that of any precediﬂg
year. The number of eggs collected was 1,475,000 ; of which 1,031,000
eggs were shipped away, and 115,500 fry hatched. During the winter
and spring 75,600 fry were sent to various points in Michigan, Indians
and Ohio, while 40,000 fry were retained at the hatchery. Thus there
was a total of 1,146,500 eggs and fry successfully handled. More egg®
were taken at Thompson, Mich., on the north shore of Lake Michiga+
than at any other point, though this was the first attempt in that region
while many were also taken from the island shoals of Thunder Bay and
vicinity in Lake Huron. The eggs were taken by Mr. S. P. Wires and
his assistants, of the Alpena station, and were at once forwarded t©
Northville, with scarcely any loss in transit. Of the eggs distributed,
50,000 each were reshipped by Mr. Fred Mather to the Deutsche Fisch-
erei-Verein of Germany, the National Fish Culture Association of ED°
gland, and the Government of Switzerland; while 25,000 were sent t0
Mexico. The remaining were shipped to twelve States and to tho ced-
tral station at Washington. As far as known, all of these shipments
arrived in good condition, except that to Mexico, which was too long 08
the way and was probably exposed to too high a temperature.

k. The Rainbow, California, or Mountain Trout (Salmo irideus).

The McCloud River Station.—Mr. Livingston Stone retains the genel’”l
superintendence of this station, while Mr. Loren W. Green was there il
person to attend to the actual work during the season. The spawning
began a little later this year than heretofore and did not last as loné
as usual, the first eggs (15,000) being taken on December 27, 1885, and
the last (3,000) on April the 29th following. A violent storm visited
the river just before the beginning of the spawuin g season, which caused
some injury to the trout by making the water in the ponds very muddy-
This storm was followed by a remarkably dry winter, which was unf8’
vorable to the taking of spawning trout and cansed very few eggs to D@
obtained in April. A total of 313,600 eggs was taken d uring the se#
son, which was very creditable under the circummstances. Of the 246,000
eggs sent away, with the exception of one lot to Washington that w28
frozen in transit, all were received in good condition, and Mr, Green8
method of packing seems very satisfactory. There were hatched avd
planted in the McCloud River 28,700 fry, and 11,300 were hatched 10
the ponds at the station.

Early in the fall the trout in the McCloud River and in the pond®
wore observed to be dying from some unknown disease, The lsymptolIlﬂ
were peculiar, and the disease seemed to be contagious, being app®’
ently communicated to those in the ponds by the fish caught iu the
river, and attacking chiefly the larger trout. This has probably great!y
reduced the number of spawners for the season of 1885-°86,
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The Northville Station.—During the season 167,000 eggs were taken,
of which number 5,000 were shipped and 30,000 were hatched, while
€ remainder died in the hatching-boxes. Of the 30,000 hatched a
arge pPercentage died within six weeks, in apite of the greatest care al‘ld
 ttention, while no more than 5,000 survived. These small returns in-
.l tate that this species of trout does not successfully become acclima-
'“€d in the waters of the station, although special efforts have been
ade for a number of years to bring about this result. A total of 3,364
Yearling ang two-year-old fish were distributed by means of car N9. 2
and gpecial messengers for stocking streams and lakes in Indiana, Mich-
1821, and Ouio. ‘
The ol Spring Harbor Station.—During February and March 20,000
~B8sin good condition were received from the Northville Station. These
atehed very well, and 14,500 fry were planted in streams of New York,
ostly oy Long Island. '
he Wytheville Station.—From this station there were forwarded to
APplicants 30,000 eggs, while 166,000 were retained to be reared. Tho
'Stribution from Wytheville was made to the headwaters of the Shen-
Mdoah, iy Augusta County, Virginia, to tributaries of the Potomac in
\“ashingtou County, Maryland, and to a number of spring-fed, cold.
Vater pongs in Maryland, Southwestern Virginia, and Tennessee.*

“ The Atlantic or Penobscot Salmon (8almo salar). _ .
.The Bucksport Station.—Mr. Charles (. Atkins remained in charge of
'S station, the operations being conducted as formerly by the United
in tes, the Maine, and the Massachusetts Fish Commissions. Tl?e breed-
eri) 8alion were purchased, as heretofore, from the Penobscot R}ver fish-
—_'®D, beginning on Junel and ending on June 20. In all, 691 were
.WPitin

£ under date of July 28, 1885, Colonel Marshall McDonald says:

s . -
(breI (ilad the seine drawn yesterday in one of our ponde containing California trout
) eders),

age I found them in splendid condition, but not averaging as large for their
etlln!:,: they will lereafter, as our original stock wad badly handled at the start, and
Who), d Many of them will, however, nverage from 2 to 24 pounds, and from the
sean.’ "BTTINg nenidents, we ought to get: not less than 150,000 to 200,000 oggs nexs
Lagg ., We have lost but one breeding fish thisseason, and that I believe was choked,
woodyeﬂr during the hot weather wa lost about 1,100 t.wo-yen.r-old fish; then the
incee:h tanks or ponds in which the fish were kept were entirely above ground.
Pongg g en I‘ bave had them banked around with earth and the upper onds of the
attrjy, led in wity clay, gravel, and bowlders. The presept fine condition of the fish
&Ve; ute to these changes. ‘The new ponds on the hillside below the hatchery all
inthe "".‘th Lottoms, and the advantage is seen in ihe remarkable gr.owbh‘ of,the fish
lug (tln 3 8016 of the yearlings are now 8 inches to 9 incheslong. Thisspring’s hateh-
it Be fieh are now about four months old) will range from 34 to 44 inches long.
they bregmt very much to have to report that the losses in tho California trout after
Thig ;gan feeding were very great, and we will not have over 30,000 for dlstrlb‘utmn.
h“"chi: tality Mr, Seagle attributes to the fact that the i:ry lhad to be held in the
at any 8-troughg long after they had begun feeding., 1 think he is probably right;
Dluce u:a.te, this cause of loss will no longer exist, as we shu}l hereafter Lo able to
° on earth-bottom ponds as soon as they begin feeding.”
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obtaiued, of which number 610 were placed alive in the inclosure of &
part of Dead Brook, 81 having perished o transit from the excessive
heat of the river water. At the spawning season 501 were recaptured,
being about 82 per cent of those placed in the inclosure, and 723 per
e¢ent of all those obtained.

The size of the salmon this year was small. At the spawning season
when most of the fish were weighed, the females averaged 123 pounds
before spawning, and the males averaged 10 pounds; the average length
was about 31 inches, and the females yielded an average of 8,667 egg8
apiece. The spawning, which was accomplished between October 27
and November 5, furnished nearly 2,500,000 eggs. The available stock
of eggs, after losses were deducted, was 2,316,000, of which number
1,000 were kept for experiment, while the remainder were shipped 0

the order of the contributors to the fund, as stated below. The trans-
fers were made with exceedingly small loss.

Amountof | Computed Egﬁs aotu-
o

Contributor.

contribu- share of v de-
tion. ezgs. livered.
#1,800 71 | 1,256,000 | 1,251,600
1,000 00 663, 600 23(3). goo
600 00 397, 500 \

3,409 71| 2,315,000 | 2,315,000

l The share of the United States was sent agreeably to orders as fol-
ows: .

To Cold Spring Harbor, New York. ...o. .cee oo oon o e e e aaas 500,000
To Plymouth, N. H., for New HampPshire. «. oo e e o e et e 150’000
To Plymouth, N. H., for Vermont ... .........................__ D 150,000
TO MO -2 e et e oecoes e oo oot 45100

The Cold Spring Harbor Station.—This was the second year of the 0P*
erations with these fish at this station, and the work was very success
ful. During January eight cases containing 500,000 eggs arrived B
good condition from the station at Orland, Me. Of the 425,000 hatcbed
and planted, including a small loss in transportation, 270,000 were de-
posited in the tributaries of the Hudson, 100,000 in the tributaries of
the Delaware, 50,000 in Oswego River, and 5,000 were distributed i
small lots. Tavorable accounts have been received of the plantings 18
Clendon Brook, from which it seems that this stream is becoming wel
stocked. Later reports indicate that salmon are again found in the
Hudson, probably from the planting of 1882,

J- The Landlocked or Schoodic Salmon (Sulme salar var. sebago).

The Grand Lake Stream Station.—The work of this station continlled
under the supervision of Mr. Charles G. Atkins. The fishing last®
from October 24 to November 18, resulting in the capture of 811 fishy -
about three-fourths of them being females. In length the fish averag®
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about the same as those of 1884, but there was a slight decrease in
Weight (from about 4.1 to 3.6 pounds), and a cousiderable falling off in
the average number of eggs to the spawning female (from 2,350 to 1,720).
The station is operated jointly by the U. S. Fish ‘Commission and the
tate commissions of Maine, Massachusetts, and New Hampsbhire, and
the eggs obtained are allotted according to contributions to the ex-
Peuses of the station by the commissions. The expense during the
DPresent year (81,678.01) was distributed as follows: United States,
$578-01; Maine, $500; New Hampshire, $300; Massachusetts, $300.

']I:Otal production of egyus for the 86a80N «oacve cnnaae.ns eeeeeonniaanoe e 994, 355':
08868 AULINE INCUDALION.. . oov ooes oeen eemcenennnnn sameme cmmmn mmeesanens 127, 655
AVAilable for Aitribmtion . ... ..o oos sons enee o eemee amemme mean cmnanmna 866,700
atched at the stati to Grand Lalke stream (less a loss of
891) o "-s ation and returncd to _f"_u_‘ ---------------------------- 025,700
Availablo for PTo rata distrilyUtion - oo ceeceaeeoecmmammemeaeranacss enee 641, 000
Which were alloted as follows:
"f‘o the U. S, Tish COUMISSION «. o «oeeos < ece eamemn e e can mmmes smes o 299, 000
TO the Maine Fish Commission .. .ooenr-nccee eamen mncmacesnmnmanmass cuns 18?, 000
'1‘2 21}]10 Massachusetts Figh ComMIiSSion .cowee cx cemecncommnaacescosmnnaaos . 11.:, 0(())(())
© New Hampsghire Fish Commission ...ceeeeseeeescmnnscrmesonnnn- 115, 0
641, 000
Th

ose allotted to the U. S. Fish Conmumission wero assigned as fol-

owsg
'i\
TZ 31‘0 l?,eu.tsdle Fischeroi-Verein, GOrmany . .ceee ceeemaoeenncacacs e 20, 000
° 8 ® National Fish Culture Association, Bngland ... .ooeoriamaninnens 20, 000
tate commissioners and individnal applications .....ovemnoniimaacaons 182, 000
€2, 000

In general, these eggs reached their destinations in good cogdition,
zzh were successfully hatched and planted. TFuoll details regu.rfhug the
a Caught, their gize, and the shipments of eggs may be found in tables

DD?nded to the report of Mr. Atkins.
wa e Ngrth-ville Station.—On March 19 a case containing 29,000 eggs
tios r.ecelved from the Grand Lake Stream Station in excellent condi-

W a0d on April 14 hatching was completed with a loss of ouly about
ern. A few weeks later 22,000 fry were planted in streams in the north-

sontral portion of Michigan. : .
fmmetgozd Spring Harbor Station.—In March 60,000 oggs were recelv.ed
tendeq © Grand Lake Stream Station in excellent condition. It wasin-
Some ml.ﬁo Plant the fry in some of the Adirondack lakes, but through

epoSit,;Zund?rstanding the fish were kept too long, and were finally
during May in lakes on Long Island.

k. The Brow

_The Noys

o spawp,

1 or Buropean Trout (Salmo fario). .
hville Station.—A. few of the German trout reared at thissta-
ed in December, 1885, and 8,000 eggs were obtained. Two
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lots of eggs, 23,000 in number, were forwarded from the Cold. Sprin_&'
Harbor Station, the second lot of which (13,000) arrived in poor condi-
tion. From these 31,000 eggs 20,000 fry were hatched, which were ré
tained at the station. The stock fish of this species in the Northville
ponds show a better growth than the brook trout, and the outlook fof
the future is very promising,.

The Cold Spring Harbor Station.—In February a box containing
40,000 eggs in very good order was received from the Grerman Fischerei:
Verein through its president, Herr von Behr. "The fry from these eggs
which when hatched and ready for distribution amounted to aboub
28,000, were mostly planted on Lon g Island and near tie Hudson, while
a few that were kept at the station grew remarkably and are handsom®
and gamy fish,

During the year eggs were taken by several other persons, as well 88
at the Cold Spring Harbor Station, from fish which had been bred from
eggs sent over from Germany two or three yéars before. The average
number of eggs taken in one case (the fish being three-year-olds) was
540, and there are indications that this yield will increase. This indi-
cates that this valuable fish has been successfully acclimatized in this
country, and their cultivation may be greatly extended, as they are con-
sidered superior in many vespects to our native brook trout.

l. The Loch Leven Trout (Salmo levenensis).

- The Northville Station.—On January 2, 1885, six cases, estimated t0
contain 102,000 cggs, were received at the Cold Spring Harbor Statioll
from the Howietoun hatchery in Scotland. They were in remarkably
good condition, only 870 being dead. Mr. Mather sent 10,000 of the egg8
trom the Cold Spring Harbor Station to the Bisby Club, in Herkimer
County, New York, where they were received in good condition, and
the young trout are reported as doing very well. The remainder were
shipped to the Northville Station, where they arrived on January 7 in
excellent condition, there being practically no loss on the eggs., Of the
eggs, 55,000 were thence reshipped to other stations, while 36,600 fry
were distributed in Michigan and 7,000 young retained at the hatchery
for breeding purposes. ,

The Bucksport Station.—During February, 1885, a case of 10,000 eggs
was received from the Northville Station by way of Grand Lake Stream.
At this last place they were in excellent condition, but they were partly
frozen before reaching Bucksport; about 3,000 were lost, and the re-
mwaining 7,000 fry were planted on May 4 in Branch Pond and its trib-
utary brooks near Ainsworth, Me.

m. The Quinnat or California Salmon (Oncorhynchus chouioha).

The McCloud River Station.—Active operations in taking the eggs of
this fish were suspended at this station during the year. There was 8
very small run of salmon in the river, and it is feared that unless sowe-
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thing i quickly done the Sacramento River will soon be depleted of its
Most valuable fish.

™ The Bhaq (Clupea sapidissima).
The Fort Washington Station.—TI'or the two years previous to the sea-
on of 1885 the eggs collected from shad taken in the vicinity of Fort
ahington were transferred to Central Station, in 'W ashington City,
lfere they were hatched and whence the young fry were distributed to
Suitable waters. In Tebruary of 1883 this work was reorganized under
® direction of Col. Marshall MeDonald, who made Fort Washington
© headquarters of the collecting force, where all the eggs taken were
cld Pending convenient transportation to Central Station on the river
stea,mers. -
An inspection of the Fort Washington Station showed the desirability
Otan additional building to be used exclusively for holding the eggs and
Qgping them in good condition until shipped. Accordingly such a
ullding, 16 by 22 feet, was vrected, and equipped in time to receive the
T8t eggs taken. Mr. James Oarswell was placed in im mediate charge
he Station, and on March 30 took possession with a part of his force,
/1@ otherg being called in as the season advanced and the work required
. .~ By April 5 the station was fitted for service, but there being no shad
‘1 the river the seine was not regularly fished till the 16th, and no eggs
aken till the 20th, when the temperature of the river was still low (520
ahr.).  After that date the temperature steadily rose, and np to May
28 an average number of eggs was talken daily, after which date there
Waga gradual decrease until the 5th of June, when the last eggs fc r the
“eas0n were obtained. The total of 22,576,000 shad eggs were obtained
Uring theseason, more being derived from the Fish Co mmission seine at
© 8tation than {rom any other source, whilethe largest am ounts for the
250N were taken on May 5 and 6, over three and a half millions of eggs
°Iug secured on those two dates. From eggs retained at the station
000,000 fry were hatched and planted in the Potomac. The gillers
anq the fishermen at the differeut shores in the vicinity rendered valu-
10 assistance, having furnished over 15,000,000 eggs. 1t may be no-
'eed that for the entire season the number of females was considerably
®Xcess of the number of males, the proportion being 54.3 per cent;
e the pProportion of ripe females to the number of females taken was
.. Percent, Also it may be stiwt'ed, as generally applicable to the shad
1‘21)8?:8 Potomac, that the average yield of eggs per ripe female was-
Y . )
Oroentf'al'Statiori.—After the eggs had been held at TFort Washington
beriods varyin g from twelve to thirty-six hours, they were torwarded
® Central Station in charge of a special mmessenger. The total num-
T of eggs thus forwarded was 21,019,000; of which number, 2.6,5636,000
d°1:°1}ed the station in good condition, and yiclded 14,791,000 fry for
ution. The aggregate number of eggs received at this station
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did not vary greatly in the past three years, though a little the smallest
in 1885, but the production of young for distribution was larger during
this last season than in either 1883 or 1884,

Records were kept of the different lots of eggs, thus securing data of
their impregnation, temperature of water, time of hatching, &c. From
these it is seen that, under the same conditions of temperature, the
period of time from impregnation to hatching varied from a few hours
to several days, thus indicating that the. period of incubation does not
simply vary inversely to the temperature as indicated by the thermom-
eter. It is suggested that the increased temperature produced in the
eggs by the action of either direet or reflected sunlight, but which can-
not be measured acecurately by any instruments now known, may have
much to do with this varying development. The earlier runs of shad
habitually spawn in a lower temperature than those which ecome later
in the season. It may be, therefore, that a difference in the rate of de-
velopment of separate lots of eggs is to some exteut a matter of heredity.
In general, however, it seems to be indicated clearly by the record that
the lower the temperature during incubation the longer does this period
last.

In making the distribution from Central Station, which was done by
car and messenger service, care was taken to stock liberaliy the Poto-
maec, Susquehanna, and many of the lesser tributaries of the Chesa-
peake, which it was supposed would furnish suitable nurseries for the
young fish during the first summer of their existence.

The general planting of shad fry, summarized by regions or drainage
basins in which they were deposited, was about as follows:

To tributaries of Chesapeake Bay.. ...... femeeeacecaccereescascecceane 8, 688,000
o Hudeon River. . oo i i i ireeiicces e eccer memecnccencnnn 1, 250, 000
To Palmer River, tributary of Narragansett Bay ....c...cooci oo oo.. 825, 000
To tributary of Albemarle Sound ... . cii i i i i e 1, 500, 000
To tributaries of the Atlantic south of Albemarle Sound ..._........_... 1,475, 000
To minor tributaries of the Gulf of Mexico . ccvvnr con i maaan e 2, 349, 000
To tributaries of the Mississippi River in INinols. cocve ceoaai oot 1, 104, 000
To tributaries of the Missisgippi Riverin Kansas ._._.. ... _._..._.._... 872,000
To Colorado River of the West, tributary of the Gulf of California...... - 848, 000
To tributaries of the Columbia River ... .. ool L.. 60, 000

L8 2 Y 18,871,009

The results of the work of shad production on the Potomac River
during the season may be summarized as follows:

‘Number rotained at Fort Washington Station ... ooev.oooeee ioiee ..o, 1,557, 000
Number forwarded to Central Station.........c.. ..ol .. 21,019, 000
e — et

Total number of shad egga collected on the Potornac River, season
of 1885, ccervnnniannn. e e caceecaeeeesenaaceiaacancrcnae aaas 992, 576, 000
—_—
Number of eggs roceived at Central Station in goed condition....._. ..., 16,536,000
Number of eggs shipped to other points .......coceeuoeoa ol s 395, 000
-
Number of eggs hatched at Contral Station .....cveevees ccvevsemnn.... 16,211,000
. g

————n
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Number ot shad fry planted in the Potomas River at Yort Washin gton

0N . - e i e ieeceisemreceeeaneeaeeanecnatann cema cnenne 1,000,000
tmber hatched and distributed from Contral Station ..cc..ceweean ... 14, 531, 000
Total product for distribution from Potomac River stations....... 15,531,000

Fhe average loss from impregnation to the period of hatching was 31 per cent.

The average loss during incubation at Ceutral Station was 10 por cent,

The cost of production was, in round numbers, at the rate of $330 for
€ach million shad fry furnished for distribution, or more than 30 young
8had for each cent of expenditure. .

Battery Station.—This station was continued under the superintend-

ence of Mr. William Hamlen much as it was in 1884. Advantage was
taken of every opportunity to make the work successful, and although
the results of 1885 were almost three times as great as those of the pre-
Vious season, the capacity of the station was by no means developed to
its utmost,. '
. The system followed in 1884, of fishing the seine by contract, not hav-
ng resulted so satisfactorily as was hoped, a different plan was adopted
2nd the seine was operated under the direct management of employees
of the Commission, an experienced fisherman being engaged to act as
Captaiu of the seine.

'ljhe 8eason was unusually backward, owing to the prolonged presence
ofice in the river. The time during the earlier part of the season,

Owever, was occupied in removing obstructions from the seine-hauls
304 in getting ready for the season’s operations. Irequent storms, the
Muddy condition of the water, and the troublesome state of the apron
Upon which the seine was landed were all influential in keoping the
:’vatch of shad below what was anticipated. The first baul of the seine

48 made on April 16, and it was thereafter worked regularly and
Oroughly until the 27th of May, during which period one hundred and
De hauls were made; the total catch of shad was 3,612, only 42 being
Pe females. During the entire season, which ended on June 11, the
Otfla: bumber of eggs obtained from the seine, from gillers, and from
and Z sources was 13,3?)7 ,000. From these, 10,292,000 fry were hatched
of 1033,000 were rece}ved from the steamer Lookout, making a total

681 4725,000 ; of which, 5,044,000 were planted in local waters, and
il; va,QOO Were shipped away by car and messenger service and deposited

Tlous suitable localities.

o Xperiments were repeated this season in confining unripe shad in
mo‘};g"‘: but with little or no success. At intervals the shad were re-
Whilg thand examined, most of them prm_dng utterly unsatisfactory,
Noticeq e few eggs taken refused to hatch, A troublesome feature was

- 10 this connection, in consequence of the water used in the
in th:ng'.]ars being pumped from this pool. The pollution of the water
ﬁ“allvlzg(ﬂ caused such danger to the eggs in process of hatching that

. * ‘e fish were allowed to escape, after which the eggs resumed
Dormal condition. This difficulty could be obviated, of course,

ni
ri
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for another season by getting the supply of water elsewhere ; but the
experiments thus far conducted in penning shad seem to indicate that
this is not an advisable means for obtaining eggs.

Fish Hawle assistonce~In the early work preparatory to opening the
season the Fish Hawk, under the command of Lieut. L. W. Piepmeyer,
rendered assistance at Battery Station by dragging the seine-haul and
clearing it of obstructions. Most of the shad work of this steamer,
however, was done on the Delaware River.

As stated elsewhere, on May 23 the vessel was in the Delaware, and
from this date to the 10th of June the fishing-shores were visited, in-
formation relative to the work was gained, and cggs were collected to
the number of 10,604,000. ¥rom these, 8,063,000 fry were hatched on
board, all of which were deposited in the Delaware River. At the time
the Fish Hawk arrived on the Delaware, the fish had evidently been
spawning for some time; and with an earlier start the work of the
season could have been much increased.

Lookout assistance.—On May 8 the hatching equipment was taken on
board the steamer Lookout, commanded by Mate James A. Swmith, and
on the 13th the vessel proceeded to Battery Station to assist in the
operations in that vicinity. This was done by tending gill-boats, trans-
ferring spawn-takers to and from suitable points, and in collecting and
transferring shad eggs, thus handling 1,406,000 cggs

From May 17 to June 5 the Lookout was engaged in two trips to the
Delaware River and one in the apper part of Chesapeake Bay, procur-
ing eggs and investigating the fisheries, particularly those of the Dela-
ware above Philadelphia. Many fishermen were interviewed as to the
condition of the fishery, and the spawn-takers were kept busy in visit-
ing tishing-shores and gill-boats to obtain eggs. The total number of
eggs taken by the Lookout during the season was 4,409,000; and trom
this number 2,115,000 eggs and 454,000 try were transferred to Battery
Station, and 340,000 fry were successfully planted, 190,000 being put
into the Dela.\va,re River and 150,000 into the (Jhesapeake Bay and its
tributaries.

Experiments in planting shad.—In 1884 a shtpment; was made to the
Colorado River of the West. This experiment was repeated in 1883,
and 848,000 fry were planted in good condition. Should these attempts
at stocking this region result successfully, the fry deposited in 1884
would probably reappear as mature fish in the spring of 1887 or 1888.

The reasons for selecting the Colorado River for stocking were a8
follows :

1. The Colorado is free ffom alkaline salts and of a suitable spring
and summer temperature ; the other physical conditions are also favor-
able.

2. The Colorado empties into the Gulf of California, which extends
south for 700 miles before reaching the open ocean; and it is thought
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that the warm waters of the lower part of the gulf would be a barrier
to keep the shad from being lost in the Pacific. The shad then would
Teturn to the Colorado and Gila to spawn.

It is believed that the rivers of Washington Territory draining into
'P uget Sound can be stocked with shad and be made to furnish profit-
able fisheries, the importance ot which to that region can scarcely be
‘;Verestima,bed. In order to try the experiment, 900,000 vigorous fry

ere selected, and sent off with much care, the distance being such as

require all the time during which shad fry can be transported with
:::iﬁ’é A detention of three days by the washing away of.‘ a bridge
ot d in almost total loss, but 50,000 were planted alive in the Wil
te River at Portland, Oreg. A small shipment of 10,000 was also
Planted without any appreciable loss at Ainsworth, Wash., in the Snake
1ver, near where it empties into the Columbia.

Opg’:t.GlOuct.:ster City Statz’on.—’l“his station on the Qela.ware was in
mand lgﬂ this year for the first time. The steawer Fish Hawk, com-
tWeeneL by Lieut. L. W. Piepmeyer, securgd over 10,000,000 eggs be-
fay 23 and Juune 10, the period during which she was stationed

at this point.
curél(f Szeamer Lookout, Mate James A. Smith commanding, z}lso pro-
trg shad eggs from the'Deluware, the greater part of which were

qulsferredlto Battery Station. - 7
Syl\}fn_folloxving remarks of Mr. A. M. Spangler, a member of the Peun-
Which la State Tish Cox-mmsswn, ghow at once some of the d)ﬁioult.les
app are encountered in rastocking our s.trea,ms, as well as the high

1}_recla;tlon of the Pennsylvania commissioners and of the people of
thelilra"l)ellll)hi?; of the efforts made by the U. _S. Fish. Cominission in
publis e al.i. Mr. Spangler’s letter, dated Philadelphia, June 22, was

ished in the Philadelphia Press of July 4, 1885, as follows:
inyol‘:;r?l)ortef- (}uotes me as saying that ¢‘the feat of the L. 8. Fish Comumission
them Ol?l:hge ?llhons of young shad into the Delaware was a8 sensilble ag throwing
Understoog itt;rsey sands.”” In ordc?r .tlm.t the tlx;utla meam;g of tl{o remark mu.‘y l.)e
the Dela.w;;re is It)]ropc?r to stf,y tha.f) 1.t }efor;edlw olly to t o planting of s}md fry in
the reasony forls) 110 llnmf:(l}n,to \"1::uuty o g (?ucesber.ll 11’: is 1not ne.cessm]y to st:a.te
2 Momeng, 00118'1:10 1 an opiniou. They are obvious to all who havegiven tho subject

A8 t0 the 5 1 eFutwn. .
most implicit,e:‘t(‘)Ckl‘ng'()f the Dolaware with shad I ]mYo only to suy that Ismve ‘t:he
Commission s“l“ﬂ; in it, and can only regret thut the kindly efforts of the L: ‘S.. Fish
of ?Onnsy] v’n, ni;fp emented as thoy ?mve been Ly 't:l'los: of the ﬁgllxcrb' c?umnbeloners
of Many of ghy m‘xd Now Jersey, have 'not met with full appreciation at the hands

he shag n&mre‘slldouts along tho strear. ) .

B8 18 tho plag rally secks the upper wators of u stren.‘x.u to do its s‘puwniug‘. Hence
be Plauteq I(m 1(5 ‘Vherc? the youny tish hatched on the I: ish ‘Hn.w‘k or olsuwhero should
dm“'buck ;0 t-l(x' tl.lure is where I understand the plo..ut.u‘zg is being'done. Tho great
C0Utrivaycq evels (!is ﬂmt those uppcx: waters ubom_xd in fish-baskets, t,h’e‘ most inforx}al
tended for that r vacd by wan t:01 th? dest,ru'otlon of young shad. Though not in.

I have it on tI]Plll‘posu, ?,vet such is their certain t?ﬁ'e.ct. .
of My, F.M. W he authority of & former fish (fou.lmlssmne.r of this State, also upon that
+ Ward, of the New Jersey Commission, that it has not boen an nncommon
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thing for farmers to haul away a wagon-load of small shad intercepted by and drowned
in those deadly fish-baskets, and use them for fertilizing purposes. It is to this more
than to any other single cause that the gradual and steady decline in the shad yield
of the Delaware is atiributable.

If the people living along theriver were as fully alive to their own and the ger eral
public interest as they should be, they would at once and forever rid themselves ot
those most indefensible violations of statutelaw ; for the law expreasly condomns and
forbids them. If the State fish commissioncrs were provided with the means where-
with to compensate wardens, the evil conld be remedied ; or if the sheriffs and con-
stables of the counties bordering on the river had proper respect for their aworn
obligations, the outrages could be prevented. Possibly the legislature will in its wis-
dom grant the appropriation asked for by our board of State fish commissioners, in
in which ovent fish-baskets will havo short leases.

But for the restocking of the Delaware by the commissioners alroady referred to
the shad supply of that river would be much less than it is. With additional hateh-
ing facilities, with a proper observance and a somewhat more extended close season,
and the complete abolishing of illegal tishing, that supply would certainly be quad-
rupled. It requires little calculation to demonstrate that such a result would prove
hundreds of thousands of dollars in valne to the States of Pennsylvania and Now
Jersey. .

Allow me to say in conclusion, then, that the people of Philadelphia, as well as
those residing on both sides of the Delaware, from its mouth to its source, owe & large
debt of gratitude to Prof. Spencer F. Baird, of the U. S. Fish Commission, for tho
unselfish and bappily successful offorts he and his assistants bave been and are
making in tho behalf of the fishing interests of that stream. The sending of tho
Fish Hawl into the Delaware, the hatching of shad on board of her, and the shipping
to and planting of the young fry in its upper waters, which are the natural spawning-
grounds of the shad, are kindnesses and compliments meriting much higher appreci-
ation than appears to have been accorded them by the general public.

The Lambertville Station.—Car No. 3, in charge of J. Frank Ellis, with
complete shad-hatching apparatus, arrived here about the first of June
and a temporary station was established. It wmet with fair success
during its stay, and loft about the middle of July. This is the first
time any of the cars of this Commission have been used as a shad
hatchery.

Ezxperiments in raising shad in the carp ponds at Washington.—On June
14, 1885, a lot of just hatched young shad, brought over from Central
Station in eight fish-cans, was planted in the northwestern part of the
west pond, in the so-called old canal. In the same pond, which is about
5 feet; deep at one end, were kept 100 good-sized carp which had spawned
a fortnight before, and the young carp were in excellent condition.

On July 20 the first young shad was noticed, which was then about
half an inch long. Eight days l@ter they were from three-fourths to one
inch in length; on August 14 they were from 2 to 2% inches long;
September 20, from 3 to 4 inches ; and October 1, from 4 to 43 inches
in length. ,

During the summer almost no fish could be seen during the daytime;
but after sunset, when they were seeking for food, hundreds were vis-
ible jumping about, sometimes leaping about a foot out of water, cateh-
ing mosquitoes and small flies,
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On November 4 the water was drawn out of the pond in order to catch
the carp for distribution. The shad found in the pond were from 5 to
7 inches long and from 1 to 14 inches broad through the body. It is
- Well known that the shad is a very tender fish ; and “as the water be-
ame lower and lower many of them died in the shallow water. Dr.
essel counted over a thousand that died in this way, though they
ad plenty of water in which to swim. )

@ made several attempts to keep a few hundred of the shad alive,

but without much success, as nearly all died after being transferred
rom the pond to the tub or tank. The whole nuwmber of shad was about
7,850, of which about 7,500 were sent to the Smithsonian Institution,
&I}d 200 of the rest died within two days in a tank with running water.
fifty of the living fry were put in the east poud, where there were no
f)ther fish. On December 10, 1885, there were still about 40 alive on the
8land, in a tank with running water. Efforts to keep them alive by
¢eding them were made, but without expectation of success, as they
want living food, such as small crustaceans, &c., which can scarcely be
found in the water during the coid season.
In addition to the shad and carp in the pond, there were also some
eITing, and winter shad, and about 3,000 young sunfish and 10 large
Ones. The berring and winter shad cameo in as spawn or young fry
through the fine-wire screen when the supply of Water was coming in
om the Potomac on April 25. The young sunfish, which were from
alf an inch to 3 inches long, were the fry of the large ones, which
Were about 5% inches long and 3} inches high from dorsal to ventral
fins. 7Ty large sunfish were probably thrown in by boys who had
Saught them from the river, as it does not scem likely that they could
h_ave come through the screen on April 25, and the pond had lain en-
tirely dry during the six weeks before this.

0 December 11 Mr. Barton A. Bean, speaking of the table qualities
of thege fish, said: « I have tested the edible qualities of the young shad
:ll:d have found them palatable and appetizing, I Would say similar to

© Wllitebait, but not equal to the anchovy. Quite a number of the

Ationa] Museum employeos tried these fish, and all speak very highly
of them »

o, The River

Herring ( Clupea ®stivalis). .
Battery

‘ery Station.—During the scason, 167,125 herring were talen in
th::eme at this station in connection with the shad work. Some of
he Were confined in the pool with the shad. Attempts were made
a,daa'::h the eggs of the herring, but the apparatus ammrently'wus not
lnaxf)a d for the work and but little success was attained. By careful
in theg €ment, however, about 200,000 fry were produced and planted
ent:"aters Dear the station. o .

Congigq, al Station.—In addition to the principal work of the station,
erable attention was given to devising a successful method for

'0& the adlesive eggs of the berring. Several forms of apparatus
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were used without success; and itis thought that the failure should be
attributed to the low temperature of the water which prevailed during
the experiments.

p. The 8melt ( Osmerus mordax).

The Cold Spring Harbor Station.—Considerable success was attained
in hatching these eggs, which, on account of their adhesive nature, give
a good deal of trouble. The fish were obtained from streams emptying
into Great South Bay, and brought to the station during the tirst week
in March, 120 in number, from which about 200,000 eggs were taken-
About 50 per cent of the eggs hatched ; and 100,000 fry were liberated
in different streams near Cold Spring Harbor.

q. The Tomcod (Microgadus tomcodus).

The Cold Spring Harbor Station.—The eggs of this species which comes
close to the shore and along the docks in November and December t0
spawn, were taken in milk-pans, after the manner of handliog trout and
similar fishes. These eggs are not adhesive, nor are they so buoyan?
as those of the codfish. They hatched in about twenty-five days, and
the fry, about 210,000 in number, svere planted in the harbor.

r.. The Carp (Cyprinus carpio).

The cultivation of carp has come to be among the most importan?
of the operations of the Commission. Good results have been mani
fested in nearly every State and Territory, and the demand for the
species is still maintained.

The Washington Station.—The number of carp raised in Washington,

as reported by the superintendent of the ponds, Mr. Rudolph Hessel,
was as follows:

Place. Seale | Leather l Blue
carp. ] carp.
1
I
NOTth PONU e ittt icit et et iteeaeaacneannsnnnnn
South pond* ........... e e 5;9, ?.38
Eastpondt.....coeen.. . 192, 600 I
Wostpond ...oeu.nee.. o o 56 000 |
Arsenal pond '35, 80
Canalpond...... ..... . o 'ib'i;[)f) """"
b ATZITI0 O P ¥, BT S S FPOPD SR I » B9 i
| A |
POEAL « « « en s e e e eeme e oe e e e e e e e e e, l 25,800 | 843,100 !

*This pond was drained Octobor 28 and the increase over psst years was very gratifying. In 1884,
it prottuced 12,000 leather carp and in 1883 but 7,000.
‘1 Tn 1883 this pond produced 60,000 carp; and in 1884, 706,000 carp.

The total distribution for the season aggregated 348,784 ; of W_hicb
number 187,414 were sent to individual applicants, and 161,370 were
distributed to public waters. The number of individual applicant®
supplied was 6,273 ; and the distribution was general, including 1,347
counties in 309 Congressional districts. The distribution to publi¢
waters embraced the principal river basins of the Middle and South
Atlantic States and the Gulf region.
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State :
Date. Place 2t or noar which. Waters stooked. Nuwber
of fieh.
Alqy, N g —
ulig,
éﬂ“\unug """" Dec. 81885 | Lake neat railroad........ Lukoon A.and W. T Railroad .. 500
Dgll‘;?““---:-ii Dec. 20,1885 | Fulton. ..........- LU MEd IVOE e eeeaeeeneeanaes 3,200
270 117" Door 30, hobn | SR o 11110110 Brandy wiue Crogk 111 % 500
Dec. 10,1885 | Wilmington .. >’| Curistiana_Creek... .. 500
¥ Dec. 10,1885 | Wilmington .. 1277000 Delaware River --o-.. 500
gerida . }))90« 10,1885 | Wilmington 2177 Shellpot Creek .. -..-v. .- " 500
nun"ogh.. it D;z- 15. 1885 | Jacksonville.....aevenonn, Lrles near Jacksonville.. 660
s 0000 o 21. llgsg XVny Cros8.coeeeeeacocaens Satilly River..... . .... 2,400
Doc. 30,1885 | Carlyle | Kontiasion River .. b 400
g:m- 2,1880 | Chicago .. Takes in Lincoln Park.. 1, 600
, D‘P- 2,1888 | Chicago ... Lakes in South Park... 1,050
.19(,}?' 3;’. }:gg %lmton ..... Railrond water-tank ............ 200
Dec. 30,1885 Ezﬁﬁxl;it'ir..::'. o Twae Lol 1400
fun. 21680 | Kaokukoo .. Kanhkokeo Rivor. ..o oeon-ovues 1,000
J:g' 3;’, ’llggg %n.nscsﬁilm P }lelmeaivilll{o Lako covececinnannns 800
- 1, a Salle ... inois River........covenvnnnn. 3,000
Dea. 30,1885 | Louiavillo . Little Wabash River ......oc.. ' 200
ec' ) endota.... .| Little Vermilion River ......... 1,000
Tk . Liulc; Wabash Rivor. .- 400
Doe. Z]()ae;l gxincs River. . .- ggo
8 Lako Cooper.... 0
ec, Sane iver
Dec. 31,1885 | Riverton - T P 000
Dec. 30,1885 | Vandalia ... Taskaslia River - ... 1,000
I‘mﬂaia J:x?. 5130. 1885 | Wood Lawn ..--..... Big Muddv River. . .. < 400
ua.., .. Fan. 9, 1886 | Ponds near rajlroad. . Tonds of Vandalla R. R . 2, b20
Doc. 7,188 | La Fourche Dayon LaFourehe. 11100 300
- T g . u ourche.
g::- g }ggg Monros . .- Washita River...... 2, 000
Tan. 51880 | Rayvilie 1210 Crow Lako ... 3,000
Jan. 5 1880 | Richland County .| Grassy Lake..- 1,000
Moy, ©C. 10, 1885 | Shreveport ....-. "] Red River ...... 2, 600
‘M“‘g}anc'ﬁd ...... Jan. 51680 | Tallulah ... .- Lako On0 . euermaeenennn 1,
Usetts . ‘ogtv })’7" 1885 | Battery Statlon.. Susquebanna River...... 20, 000
an"%l - 27.1885 | Attleborongh.... .| Bungay River ........... 200
‘3‘%13.,; a Now. 4 1885 | Winchester ....... .1 'Tewksbury Reservoir.... 600
Now Map ool Tan, 4,1885 | Slayton ...ccc.ee. Lake Boauty.o.oeeeerean- 500
Ohty 70¥leo. ) 1yoe 25,1880 Jackeon ......- .| Pogrl River....ceovnoes 5,000
o B S S i i
, 1880 | Youngatown..... .- ahoning VOl aaree 4, 000
Tt C‘Hroliua %I:'g 20, 1880 | Zapesvilo .....-. -.| Muskingum River....... 3,750
T 0., .. Nov 2l 1885 1 Socloty HIL.... -] Great Pedes Rivor.... . .. 600
v;er o Nov. 50’ }ggg I?yers urgh ....ooeecenen.. 1<:ox"k of ¥orked Decr Rivor..... 1, 000
ingy """ Doc. 15 Fowlkes ..... Fork of Forked Deer River..... 1,000
....... oc. l;. :gg? %\m ]lyiinrcé)s. . San Mareos River .. T........... 5, 050
. ' i3 Y
Nov. 24, 1488 | Ghnslotienvilio.s Gt s o %o
Nbv. 24,1885 | Gharlottesville. 2277] Rivanva River. ... . : 1,600
ng %;;' 1133!2 ChatbAm..coeoeennans 2707 | Banister RIVOT. «vnmeesnseenns 4, 000
Nov. 38 1236 ]])nnvt?lllo . i:xuf River ... ...... 6, 000
Deo. 23, 1885 | Lynoh's Statis Sontbon Rl & 000
- 24, : .| 8 on River.ceecenanaeanaae. 3
Pov. 27,1885 | Miiford -.... Mattapony River.._.......o... 8, 000
oc- 21,1885 | Ottor River OUOr RRITBL. - - vveoeceaacns canns 5,000
Dec. B }.gesg Pot.org‘ao e Potomao River.....o.oeauennaee. 6, 500
Nov. 15, 1ag8 %“Eﬁc{; Dan nautico Creelt. . ....oaeennaan, 6, 260
Nov. 26, 1885 | Taylorsvillo s OSSR 5 500
Nov, 25 1885 Tayloraville - . ‘| South Anna River . . 5,000
€0. 4,1885| Wood Bridge...... eeeean Qccoquan River.... ceeees 7,000
"Potul nurober Plantod. ]« .oeeeeeeriacaremesaeracanenamans 161, 870

he o110
the T, 01‘; ing plants and seeds wore received at tbe Carp Ponds of
* 'ish Commission at Washington, in March, 1885, from the

ardens at Kew, London:

R‘)yal

e

tg

—

~Nelumbium speciosum (1), Thalia dealbata (1), Sagittaria

carI{plarzted in public waters of the United States, from Octover 27, 1835, .
836, inclusive, under the direction of Col. M. Mc¢Donald, Chlicf of the Di-
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heterophylla (G), Villarsia nymphwoides (1), Polygonum amphibium (1
bunch), Ranunculus lingua (G), Nymphea alba (2).

Seeds.— Nelumbium speciosum, Nymphwa ampla, Nymphea cyanea
(stellata), Nymphea lotus, Victoria regia (50).

Under date of July 26, Mr. Hessel reported :

Pond No. 6 now has the richest growth of nelumbiums I ever saw.
The vegetation is even with the wire fence and the flowers are about one
foot higher, making the g rowth fully 7 feet high. I counted this morn
ing about 350 open flowers of nelumbiums in this pond. All the nelum-
biums in this pond got some bone-dust this spring, and the insects-
(noths) are almost all destroyed.

The Northville Station.—In the fall of 1884 a Fish Commission car
when on a western trip left at Northville 1,000 carp. On January 24 of
the present year Mr. Clark reported that 800 of them were still in the
ponds, several shipments having been made to individuals and a small
number baving been lost. The loss was due to the carp being placed in
tanks in the house for convenience in shipping. But few orders for
shipping having been received, the carp were turned into a vacant pond
in Janunary, after which there was no loss. The 800 carp were held pri-
marily for the purpose of answering the calls in the spring from people
in Michigan whose ponds were not ready the preceding fall.

8. The Goldfish (Carassius auratus).

The Washington Station.—The propagation of Japanese and common
goldfish was carried on as usual under the direction of Mr. Hessel. The
number of each variety was as follows: (1) Common goldfish, 3,700 ;
(2) Japanese (including fan-tail), 4,600; total, 8,300,

Mr. Henry W. Elliott, writing from Cleveland, Ohio, September 14,
1885, says that the 25 goldfish received from the U. S. Fish Commis-
sion he put into his pond last April, and that they were then only 3
inches long. They have grown to & inches in len gth, and produced-
thousands of young, so that the pond is fairly alive with them., Some
of the young fish are nearly G inches long already.

Mr. Frank N.Clark, writing on September 21, 1885, says: ‘“ From two
pairs of Japanese goldfish, received from the U. S. Fish Cominission 1ast
winter, Mr. J. D. Yerkes has from 500 tg 1,000 little fun-tails hatched
this sumnmer.”

t. The Golden Ide or Orf ( Leuciscus idus).

The Washington Station.—On account of the unusunally low tempera:
ture of the water during the spawning season of this fish, which event
occurs in May, the spawn was completely destroyed.

The following items are added for the information of persons desiring
to cultivate this species:

The golden ide should not be kept in the same pond with carp. The
carp make the water muddy and the ides destroy the ova of the carp:
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Carp Should never be kept in an ide pond if it is desired that suchk pouds
shou‘d be clear and that the ides should show to a good advan.tage. '
8 golden ide spawns in the neighborhood of Washington in April
aI}d the l)eginning of May, and in cool ponds (spring water) af the end
of May, 1 the Southern States they spawn by the middh? of Mareb.
0 regard to hatching in ponds, they would do.better in large and
°ep bonds, with a good erowded vegetatiou, than in su.xall or spallow
Do‘nds_ he water in such smaller ponds, during cool m.g_hts, often .at-
taing 5 low temperature, which would prevent the ova 11'0m‘hatchmg
out a’d"antageously, . . . . )
K € golden ide likes a cool, clear water. Notwithstanding, it can’b;
°Pt in ponqs where the water reaches a higher tempemmre—‘from g\
bto‘ 0 - In clear, cool water, such as spring water, it will obtain a more
"Wiang eolop than in muddy water.
© ide hag the habits of a river fish, likes deep better than shallow
Vater, It seeks under plants and stooes such food as larvie, worms,
and Snails, 1 takes almost the same food the carp takes, inclnding
» Cooked cornmeal, &e. Green.vegetable food it will not talke.

x,
The Tench (Tineq vulgaris).

b€ Washingto n Station.—The number of tench cultivated in the
o 8hington pongs during the year was asfollows: (1) Small pond, 830;
) north bond, 376; total, 1,206,
v,
The Catfish ( Amiurus nebulosus).

Uring the Summer of 1885 several shipments were made to liurope
e Specimens of this fish. In June 50 were sent to the German
Bhe,x-'y ASsociatzion, 49 of which arrived safely and were place.d na
E:lld 8% Berneuchen. In July 100 were shipped to I‘rance, 81. of which
heq thejy destination in excellent condition. Thirty were 1?‘1"\w'zlr(le(1
sent:l e. Te’mel‘la-tldﬂ, all being received in the best C.()D(.]itiOD‘. ‘]' 1‘1 tx (\ivezg
of 't June to the National Fish Culture Association qt Englan L, ’
Whie Survived the journey and were at once placed in the ta*xl\s 0
N ass%iationa which is striving to acclimatize this 100(1-ﬁsl3 in the
i:ters °f Great Britain. Late in 1884 there were sent to Bclglut.n 100
oe cz-ltﬁSh’ 93 of which were reported in January as (101.ng well in the
w tanlcal 8arden at Ghent. Thedo fish were all takén from the Del;t- .
e an chuylkill Rivers, and were sent from New York by M. L.
E. ! ]a.ckford. These attempts bid fair. to acclim'at\(? the c‘d-tffb-h tm
- dify \0¢, which at, present has only one species of this fish and that of &
°Te0% type from ours..

w0,

o Listle Round Clam ( Tapes staninea). . .
topy ood’s Hon Station.—The sending of Fish Comt\nissmn car N’01: .;
in 8¢t Soung with a car-load of shad furnished the oppox.'tur‘ut) °

thg;ng bt}ek live specimens of several species of mollusks mdlgeugzz
il“ﬁl‘arut "°8lon.  The car left Washington on June 2, and Mr. Moore ¥ :
' e Secure specimens of Glycimeris gemerosa, Sazidomus nui-
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tallii, Schizotharus nuttallii, and Tapes staminea. As it was doubtful
whether the proper arrangements could be made for carrying the first-
named species, experiments were to be confined to the last three.
Special instructions for their care were furnished by Protf. R. E. C.
Stearns, of the National Museum, whose contributions to the subject
have several times appeared in the Fish Commission Bulletin. Mr.
Moore was instructed to remain at Puget Sound two or three weeks, if
necessary, in order to make such preliminary experiments as would
‘satisfy him that a transcontinental trip could be made successfully. Ob
June 26 Mr. Moorse arrived at Wood’s Holl with about 500 live ZTapes
staminea, the survivors of about 4,000 with which he started from Ta-
coma. It is hoped to save enough of them to plant a colony at Wood’s
Holl and another at Provincetown, Mass.

As illustrative of the facility with which clams may be introduced in
localities which have favoring conditions, some facts which were brought
to light by Mr. Stearns may be here recited. Mr. Dounald Macleay;
president of the Board of Trade, Portland, Oreg., forwarded to the
National Museum in February of the present year a box of clamsg for
identification. He stated that they were eastern clams found at Shoal-
water Bay, Washington Territory, and they proved to be Mya arenarie
They had been introduced into Shoalwater Bay by Captain Simpson,
A pablic-spirited citizen of San Francisco, and a member of the firm of
Simpson Bros., lumber dealers. Captain Simpson obtained the clam8
near San Francisco (where this species had previously been introduced
and is now abundant), and they were sent on a lumber vessel to Wasb-
ington Territory, where after their introduction they multiplied exten
sively and were abundant as early as May, 1884, The Mya arenaris
being an eastern species the question of course arises how it came 08
the Pacific coast. To which question Mr. Stearns makes reply that fol-
lowing the.completion of the transcontinental railroad, about 1869-'70)
sowe of the oyster firms in San Francisco imported small oysters ((Jstréd
virginica) from the Atlantic Coast and planted them in the bay, wheré:
they soon attained a good merchantable size. With these importations
of small oysters the spat of Mya are¢naria undoubtedly was accidently
introduced to the Pacific coast,

. The Oyster (Ostrea virginica).

The Saint Jerome Station.—This station remained under the superin”
tendence of Mr. Wm. do C. Ravenel during the year, and experiments
were continued in collecting the spawn and artificially raising the youllg
oysters. Spawning operations were begun on June 20, and from the?
until the end of August oysters were opened every day. Young oystors
were found twenty-eight days after the first lot of spawn was put int0
the ponds. The results of the experiments indicate that it is of g’l‘Gat
importance that the ponds should have the full rise and fall of the tide®
which is exceedingly difficult where the water has to be carefully filteré
to prevent the passing of spawn. The collectors on which the best ¥¢°*
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Sults were obtained were pieces of mortar-coated slate placed in wire
trays resting on trestles about 8 inches high. Full details regarding
the tides, temperatures, weather, and density of water may be found in
the table appended to Mr. Ravenel’s report.
. The Cola Spring Harbor Station.—At this station, which is more par-
Ucularly under the direction of Mr. E. G. Blackford, representing the
ew York State Commission. Mr. Mather carried on some very success-
ful Cxperiments. On Augus€ 31 he reported that he had used a wooden
F&nk 6 by 12 feet containing water pumped from the barbor for collect-
g spat and that at that date sets on shells and gravel, four weeks old,
Were one-eighth of an inch long. ‘
nvestigation in New York waters.—From the 13th to the 26th of Au.
gust Mr. &, G, Blackford was engaged in an investigation into the oys-
ter fisheries of New York waters, aided by the steamer Lookout, during
Which time seven different localities were visited.
he first trip was to the eastern end of Long Island. In the vicinity
of Montaul Point the ponds were found to contain but few oysters and
-0€80 almost without flavor. Near Greenport a plan was in operation
n accordance with which oysters were systematically cultivated by in-
dividuals and companies, most of the seed being broug bt from Connecti-
Cut. The mogt serious evil against which the plaunters had to cont:er}d
;Vﬂs the starfish. In the kills emptying into New York Bay it Wfts
rO\}n(l that much damage was done to the oysters by the acid and oily
beiuse Poured into the waters from the factories along the shores and
; he general pollution of the water. The coundition of the oysters at
Xecution Light-house Rock showed a considerable improvement over
at of Jagg, vear, although not much young growth was found.. Dauring
® trip up the Hudson several dredgings were made on the different
slﬁ s,. generally showing them to be in a fair condition, but frequently
ar:"“"g' more or less green coloration. All of the be@s of the Hudson
b workeqd for the purpose of obtaining seed with which to plant other
8, a8 these oysters do not fatten well until transplanted, though
Ofa”y are used for local consumption. In Port Jefferson Harbor much
the botton ig leaged and cultivated by private parties, and the beds
ereccnerally well cared for and in good condition, the growth not being
®at but the quality excellent. Most of the seed in the harbor comes
old he Connecticut beds, it being generally from one to threg years
hax: 24 from 200 to 300 bushels per acre being used. QOutside the
OT the oysters had been destroyed by starfish or some other enemy.
Air ;luce’s Bay and its vicinity oysters were found o.f good size and in
v 'um ber, but usually thin and greenish and sowetimes of unpleasant
l‘efu;(; Tuch damage is done by the dredgings and the dumping of
Suely d}?\fe;- or in the neighborhood of the oyster-'beds. In the fagfe of
of, Inu‘ Culties, the propagation of the oyster, while not to be despaired
® a patient and somewhat unpromising matter.

are
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y. The American Lobster (Homarus americanus).

Attention has already been called in the report of the Commissioner
for 1883 to the increasing scarcity of the American lobster and the dan-
ger of its practical extinetion as an article of commerce within a com*
paratively short time. Investigations that have been made clearly ir-
dicate that the abundance of lobsters, as well as their average size, had
been rapidly decreasing from year to year on many portions of the coash
where the fishery has been vigorously pushed. A study of their habit$
shows that such a decrease is far more possible with Iobsters than with
the true fishes, which are, as a rule, more secure from the attacksof man:

All the States interested in the lobster fishery, except New JerseJ:.
whose fishery is small, have enacted protective laws, but they have
failed to stop the diminution, though they may have checked it som®
what. Asa result, we are already more or less dependenton the BritisB
Provinces for the supplies of our larger markets. The same trouble
with the lobster supply exists in Europe, where this fishery has beel
controlled by legislation for many years. In Norway, which country
has the most iwportant Euoropean fishery, as a last resort they haveé
sought reliet in artificial lobster culture, and experiments in this hav®
been carried on there since 1873. Oue of the strongest evidences of dé’
crease in the abundance of our lobsters is found in the continual dimi’
nution in the size of those sent to the markets, the greater portion ©
the lobsters now canned being less than 10 inches in length. An inve¥
tigation shows that there is a steady demand for lobsters of all size®
and that but a limited protection is afforded by either laws or custo®

The Delaware Breakwater may be regarded as practically the south’
crn limit of the range of the Auncrican lobster, though a few specimen®
have Leen found soutl: of this; while it was formerly most abundan?
along the coast of New Ilugland, and especially off the coast of Massd’

_chusetts, in suitable localities. Maine is now the principal source 9
supply for all the larger narkets of the connfry, the yearly fishery ¢
that State greatly exceeding in quantity and value those of all the other
States combined. Lobsters are not known to migrate, except over vel‘)’
short distances, mainly in the spring aud fall, when they change tbe/”
grounds, moving into deeper water on the approach of cold weathor
and returning in late spring nearcr to the shore, where the shallowe’
grounds probably furnish a better supply of food.

Lobsters are found during the entire year with spawn attached to the
abdomen. ‘T'hisfactisrecorded of both the American and the Europea?
species, but the length of time this spawn is carried before hatching
and the limits of the hatching season are not precisely known, Iro?
obscrvations made by fishermen it secems that the eggs hatch in the
wells of their smacks in the greatest abundance during May, June, 3"
July, and that the hatching at other seasons is only an accidental or
occasional occurrence. [t is also not at all improbable that the young
hatehed during cold weather perish soon after they leave the egg.
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hargy character of the eggs, which appear wgll a—da-pted.to endure the
mal‘dships of a long winter, favors the idea of a long period of develop-

ent, .

In the United States the only practical attempts, previous to those of
the Figh Commission, towards the artificial propagatiou of lobsters have
~€€N in connection with their ¢ parking,” that is, their protectxf)n inlarge
Mclosed natural basins, in which lobsters that have been injured, soft-
shelleq individuals, those below salable size, and occasionally females
Vith spawn, have been placed und reared for the markets. Two such
Parks have been specially called to our attention; one on the coast of
M assachusetts, established in 1872 and afterwards abandoned ; the other
on the coagt, of Maine, established about 1880, which is believed to })e
Btill ipn operation. The effect of such establishments upon a general in-
Crease of supplies would probably never be very great.

The Wood's Holl Station.—The partial completion last Aungust of the
ew lahoratory building at Wood’s Holl, with its convenient system for
the distribution of salt water, permitted the beginning of the needed
€xXperiments in the artificial hatching of lobsters. Unfortunately the

atching season had then closed, but it was deemed advisable to ascer-
tain the pest methods of haudling the eggs in erder that there might
be as lit1e delay as possible in beginning operations in the spring of
1 he problem of lobster hatching on a practical scale is one thatv
the Fish Commission has long had in view, but all of its marine labora-
tories heretofore have been temporary structures with insufficient ac-
“Ommodations and without the means for obtaining continuous supplies
ot Water in suitable quantities. The hatching of small quantities of
lobster eggs, as well as the eggé of other kind of crustaceans, had been
Successfully accomplished by membersof tho Fish Commission interested
2 biological studies, and the possibility of doing this on a small scale,
and of carrying the young through atleast the first few stages pf growth,
Deeded no further proof; but the question now is as to doing it ona

8cale great enough to influence practically the supply of lobsters in our
Mmarkets,

As the eggs of the lobster have a specific gravity that is considex‘a,bltv
8reater thay that of water, the apparatus selected for the first expen.-
;n ents was the McDonald sutomsatic hatchingjar, and a trial of about

W0 monthg demonstrated ‘its superiority over the other appliances.
f:ited. _ It does not seem practicable to keep t-;he.a eggs of more than ono
i Ster In each jar, as the eggs of different individunals vary more or les‘s
ag :Dec}ﬁc gravity, and it is impossible to regulate the flow of water s(z
N © Ve them all the required motion. The number of fertilized eggs

“rried by 3 Jobster during the spawning season has been ascertained

Z: areful computations in several cases, and varies from 12,000 t(r
a ; 90, the number generally being between 15,000 and 18,0003 tl}e cgas

an:’e"t’:farative]y large, measuring about one-t\velfth of an inch in
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The chief annoyances to the hatching work at Wood’s Holl were iron
rust in the pipes and sediment from the harbor, The difficulty with th¢
iron-rust was overcome to sowme extent by the substitution of cemenf
lined pipes, but the eggs were saved from injury by the sediment only
by the exercise of constant care. The experiments mwade so late in the
season at Wood’s Holl may be regarded as fairly successful, but had
they been undertaken during the proper hatching season more satis:
factory results would undoubtedly have been reached. The princips!
object in hatching the eggs in jars is to have the embryos under cor
trol immediately after hatching; but the best methods of caring for the
young have yet to be decided upon, and present an interesting problem
for future investigation. It is not known how long the young can be
kept in confinement, nor at what age it would be advisable to turn the®
over to the care of nature, but it will probably be possible to transport
them alive to any other portion of the New England coast.

. Summary of distribution of fish and eggs by the U. S. Fiah Commission during the season of

1885.
Whitefish ( Coregonus clupeiformis) :
B8 e e e *42, 800, 000
By e e 192, 000, 000
Brook trout {Salvelinus Jontinalis) :
g8 e e e »145, 000
Fl'y ............................................................. '257000
Large fish ... =550
Lake trout (Salvelinus namaycush) : - )
7 yecme e cacaas “1,031, 000
Fry R T "75,500
Large fish e e e e e e e w1, 791
Rainbow trout (Salmoe irideus) :
B8 e e e tt281, 000
e » 250
Large fish «.......o.o...o.o.., I T 144,664
Atlantic salmon (Salmo salar): .
e et e et it §1, 251,500
FIY oo et e 419, 550
Landlocked salmon (Salmo salar subsp. sebago) : ) .
B8 e T tee,000
Fry -.------------------------’-------------------------.........' §§41)5
Brown trout (Salme fario): .
O SO 128,900

* From Northville Station.

t From Northville and Alpena Stations.

{ From Grand Lake Stream Station.

¢ From Bucksport Station.

ll From Cold Spring Harbor Station.

** From Wytheville Station.

tt Of these 5,000 wero from Northville Station, 246,000 from MecClound River StatioBr
and 30,000 from Wytheville Station.

$t Of these 3,364 were from Nnrthville Station, and 1,300 from Wytheville Station

$6 Of these 22,000 were from Northville Station, and 19,500 from Cold Spring Harbo?
Station,
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8
hm}‘( Clupea sapidissima) :

I:"E"’ ........................................................... *325, 000
Cp b T e e e e e eer e o e e e e 134, 659, 000

pw( Cyprinus carpio) :
"TY 10 PUDLIC WALOS . -« o s enve e e e e e e e e e e “161, 370
Gold ﬁ‘:j’ to privato ponds.................... S R *187, 414
lacle oy COTAIBIUE GUPALNS) ... oo iie e e e *4,344
e B8 (Micropterus dOOMICE) «ovmee enmnsoenn ees eeeen e $500
3¢ perely (Ambloplites YUPESIIIBY - o e e aee e e e cee e eaeeae aans 1250
DOt e eee e eieiarie.. 173,606,083

D

—ABSTRACT OF THE ARTIOLES‘ IN THIE APPENDIX.
32.~—O0LASSIFICATION OF ARTICLES.

ﬁvlen the general appendix to this report will be found a series of twenty-
. > SCparate papers treating upon matbers relating to the work of the

18]y s . _ .
Ommission. These are classified unider five headings, as follows:
A.—REPORTS OF STEAMERS AND STATIONS.

3‘;16 first articlo is by Lieut.-Commander Z. L. Tagner, and gives a full
unt. of the work of the steamer Albatross during 1885 in the Gulf
i“ustf-:tl;go’ on the Newfoundland fishing banks, and along the coast,
Yeport d by f.ive plates and provided with a special index. In this
on nav%‘n‘c 23»180 included subordinate reports by Lieut. Seaton Schroeder
Derta,in]-gahon’ Passed Assistant Engineer G. W. Baird on all matters
o Ine(;l']g to the machinery of the vessel, Surgeon James M. .Flint; on
of the 1::;1. department, Mr. James E. Benedict on the scientific work
itie st.&t.ura-hsts, and also various tables of temperatures, specific grav-
8 e’s i"‘ 1.0118 occupied, records of dredgings and trawlings, and lists of
ie[)u;e Ivertebrates, &c., taken. The second report is by Lieut, L. W.
lowe Yer on the work of the Fish Hawk during the year 1885, fol-
by Mate"vJa‘ report on the operations of the qukout during the year,
the p tall?es A. Smith. The ten papers which follow relate chiefly
anq are: ching and propagating operations of the Fish Commission,
Dropaga ti‘,)mPOE}Gd f’f r(?port;s f:1:om tt.le persons charged v:vith the work of
o 0perat?‘n’ distribution, or investigation. They consist of a report of
SCceupatio 1008 of the trout-breeding station at Wytheville, Va., from its
Dong s : n January, 1882, to the close of 1884, by Col. Marshall Me-
eggy shi’ WO reports of fish hatching and shipments, and an account of
a par ofl')ll)sed to and received from foreign countries during 1885 and
the Operat; 86, at the Cold Spring Harbor Station, by Mr. Fred Mather;
<t10ns at the Northville and Alpena Stations during the season

* Fro
'o " Central Station, °

th, . . .
©8e 15,531,000 woro from Central Station, 10,725,000 from Battery Station,

s 00
omfv‘;’m steamor Fish Hawk, and 340,000 from steamer Lookout.
Ytheville Station.
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of 1885 —86, by Mr. Frank N. Clark; the operations at the United States
salmon and trout stations on the McCloud River, in California, for
1885, by Mr. Livingston Stone; two reports on the work in Maine (08
the propagation of Penobscot salmon and Schoodic salmon) by Mr.
Charles G. Atkins; a report on an oyster investigation in New York
waters with the steamer Lookout, by Mr. Eugene G. Blackford, one of
the fish commissioners of New York ; the operations at the Saint Jerom®
oyster-breeding station, by Mr. William deC. Ravenel ; and a report on
the thermometers of the U. 8. Fish Commission, by Dr. J. H. Kidder.

B.—Tuae FISHERIES.

The four articles in this section are of a more general nature, three of
them pertaining to the fishing industries of European countries. The
first is @ report by Capt. Joseph W, Collins on the discovery and in-
vestigation of the fishing-grounds visited by the -steamer Albatross
during a cruise along the Atlantic coast and in the Gulf of Mexico, with
notes on the Gulf fisheries, having special reference to the fisheries 0
the west coast of I'lorida. This is illustrated by ten plates, and has 2
special indes. A paper follows containing extracts from the Norwegia¥
fisbery statistics for 1884, by Boye Strom. The next artiele is a trans
lation from the Norwegian Fishery Gazette on the manuafacture of klip’
fish, which treats of the salting and drying of codfish in general, but
with more particular reference to the process as carried on in Norway:
The last paper is an extract from the report of G. Bouchon-Brandely 10
the French minister of marine and the colonies, on pearls and mother’

_of-pear] at Tahiti and the Tuamotu Archipelago, which gives a very
good idea of this new and growing industry in the South Pacific.

C.—OvYsTER CULTURE.

The one article in this section it is hoped will prove of ‘remarkaDbly
practical value, in that it contains an exposition of the principles of
rational system of oyster culture, together with an account of-a nev
and practical method of obtaining oyster spat on a scale of commerci?
jinportance. It is by Prof. John A. Ryder, is illustrated by four plates
and is provided with a special index.

D.—SCIENTIFIC INVESTIGATION.

Of the five papers in this section, the first is a report by Sidney¥ L
Smith on the decapod crustacea of the Albatross dredgings off the ead
coast of the United States during the summer and autumn of 1884, 1"
lustrated by twenty plates and having a special index. The next is &7
article by Jolin A. Ryder on the development of the cotacea, togeth
with a consideration of the probable homologies of the flukes of cot¥
ceans and sirenians. This is furnished with three plates, and bas ald
an index of its own. The following article is also by Mr. Ryder, on tb
development of osseous fishes, including ‘marine and fresh-water ford® -
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Which ig illustrated Ly thirty plates. The next paper is by Prof. H. E.

ebster and James B, Benedict, ou the Annelida Chatopoda, fr.'om'Ea,sb-
bort, Me., which has eight plates and is provided with a special index.
The last baper is by John Murray and A. Renard on the nomenclature,
Origin, angd distribution of decep-sea deposits, which was read before
the roya) Society of Edinburgh.

E.—MISCELLANEOUS.

The first of the two articles in this seetion is a catalogue of the ﬁ.shes_
Own to inhybit the waters of North America north of the Tropic of
Cancel‘, With notes on the species discovered in 1833 and 1884, by Prof.,‘
Davig S. Jordan, which is provided with o valuable special index of
forty.three Pages. The last article of the appendix is by Robert G.
Dyrenforth_ giving a list and description of the patents issued by the
Rited States during the years 1852, 1883, and 1884, which relate to fish
an d the methods, products, and applications of the fisheries, the article
®Ing illustrated ‘by one hundred and fifty pages of plates. )
__This serieg of twenty-five papers contains many of high value, and is
lllusm'a’ted by two hundred and thirty plates. Seven of the longer arti-
cles are Provided with special indexes, as it is often desirable to.istv,ue\
these bapers in separate pamphlet form for distribution to specialists
Dot interesteq in the contents of the entire voluwze.

E—SUPPLEMENT TO THE REPORT PROPER.
83.—r1sp OF LIGHT-HOUSE KEEPERS RENDERING ASSISTANCE.
The following is a list of the light-houses (with their keepers) at which
' i Mperatureg and the occurrences of ocean tish have been observed dur-
U8 & portion or all of the present year:

Liat of lighf-’lousea' on the Atlantic coast at which ocean temperatures have been taken during
the year 1885, together with the wumber of monthly reports made at each one.

Pat:
ot Manay, light-house, Petit Manan Island.

Mouﬁﬁ‘g@ L. Upton, Millbridge, M -« ..o eomeecenn cmunveacnnaaenennon oo 12.
. osert light-house, Mount Desert Rock. N
Mati Jomas Milan, Southwest arbor, Mo oo oo i i caan e sana 12!
m.cu.s Roclk light-house, Penobscot Bay. .
8guj lll_m.m G. Grant, Mativicus, Me...... A RECEC L L L L RCTLE T ICLR LT 12
n 'ght'houso, Seguin Islund, Kennebee River. .
oon I:!I'nus ,I?“Y » Hunnewell’s Point, Me o .ooo ot it oo ait et aian 12
A]ﬁ.:?d l'g]1t~]101|se, Boon Island, Me. 2
M‘"Ot’s]( J. L':Witt, box 808; Portsmouth, N. H ... ... i, :
me;]: 1;’{0 llght-houso, Cohasset Rocks, Boston Bay. 12
Racq Point 1 Martin, Cohassot, Mass ... ...... e e teme et caaea.

a ught-hmlsc, Cape Cod Bay. _
It’n °s Cashmg 0, Provincetown, Masgs. (Thomas V. Mullins reported Ootober, _
P 011'0(,1{0".0"11)0", BUA DOCOMDOLY + e cae een me caae caamemmne cacnaeen cnnnenaoene 12

p “ghfnﬂtution entrauce to Vineyard Sound.
0 ’
*Ph Allen, Jr., South Yarmouth, Mass.......ccoeenenn... Mereeanaeaenanaan 12
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Nantucket New South Shoal light-station, Davis New South Shoal.
Andrew J. Sandsbury, Nantucket, Mass.
Cross Rip light-station, Vineyard Sound.
Luther Eldridge, Chatham, Mass . ... ..o oo oo e o seee aee e e cecameee
Buoy De_pot, Government wharf, offico of light-house inspector.
Beujamin J. Ldwards, Wood’s HOoll, Mass. ...« .ceees cemnnn eeenomaecs cannes
Vineyard Sound light-station, Sow and Pigs Rocks.
William H. Doane, 13 Kempton street, New Bedford, Mass - cc - .oceeaeeen-
Brenton’s Reef light-station, off Brenton’s Reef and Newport Harbor.
Charles D. Maxsh, 54 John street, Newport, Ro I oo iaoeaeciceeniaaaceens
Block Island light-house, southeast end of Bloclk Island.
H. W. Clark, Block Island, R. I ..............
Burtlett’s Reef light-station, Long Island Sound.
Daniel G. Tinker, New London, Conh ... .. .. ... oe e eeeeeeseeeeens
Stratford Shoals light-house, Middle Ground, Long Island Sound.
James G. Scott, Miller's Place, Suffolk County, N. Y. (Ezra S. Mott reported
September, October, November, and Docewmber)
Fire Island light-house, south side of Long Island.
Seth R. Hubbard, Bay Shore, N. ¥ ..o oot e e e e
Sandy Hook light-house, entrance to New York Bay. :
R. H. Pritchard, 120 Spencer street, Brooklyn E. D, N. Y oocuaiemnnn--
Absecom light-house, Absecom Inlet.
A. G. Wolf, Atlantic City, N. J....... .. ... T
Five-Fathom Bank light-station, off Deluware Bay.
' William W. Smith, Capo May, N. J ... ... e
Fourteen-Foot Bank light-station, Delaware Bay.
Ed. A. Howell, Delaware City, Del ......._. T
Winter-Quarter Shoal light-station, Chincotengue Island, Va.
C. Lindemann, Brooklyn E. D,N.Y ...
York Spit light-house, Chesapeake Bay.
James K. Hudgins, Port Haywood, Va ..o et s caman
" Wolf-Trap Bar light-house, Chesapeake Bay.
John L. Burroughs, New Point, Matthews County, Va
Stingray Point light-house, Chesapeake Bay.
Charles F. Sadler, HMudgine, Va.ooo oo ooon oo .
Windmill Point light-house, mouth of Ra
James G. Williams, Hudgive, Voo oooueoonon oo L
Point Lookout light-house, mouth of Potomac River,
William Yeatman, Cornfield, St. Mary’s County, Md
Boady’s Island light-honso, north of Cape Hatteras.
Poter G. Gallop, Mauteo, Dare County, N, C
Cape Lookgut light-house, Cape Lookout.
Denard Rumley, Beaufort, N. ¢

4 ceremeasmmans cvonme

femet s tctcticcen e emmcve aeme

ppahannock River.

Henry Swan, Smithville, N. C....... ... ... ..
Rattlesnake Shoal light-station, off Charleston.
John McCormick, Charleston, S, C

.........................................

Martin Weatherford, Key West, 1'la
Dry Tortugas light-houso, Loggerhead Koy,
Robvert H. Themnpson, Key West, Fla .

SO®eL bt cnas rewnes aces cornretansms vf

12
11
12
12
12
12

12

12
i1
12
12

12

12
12
12
12
12

12

12

12

12
12
12
12
12
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34— rL1sT op RAILROADS FURNISHING TRANSPORTATION AT REDUCED
RATES.

It has already been mentioned that the ra,ilroads. of the country ‘1)n
Eeneral have transported the cars of the Commission at a rate of 20
“eBtS per mile, this jncluding the fare of five messengers—a figure very
Duch less than the usual charge for such service, anG showing the
AVorable consideration ontertainted by the companies towg,rd the work
of the Corrimissmn. For many thousands of miles the:se:rwce has been
“onducteq without any cost whatever to the Commission. The only

road that charged more than 20 cents per mile is the Union Pacific.

Liat of railyoads that moved cars, and mcssengers to the number of five accompanying, at
the rate of- 20 cents a mils during the year 1885.

Miles.
Alabany, Groat Southern Railroad ; Chattanooga, Tenn ..oceeneonoanna..ae :;33
Cost()n and Albany Railroad ; Springfield, Mass...... T oo
potral Railrond of Georgia; Savannab, Go......... B R SRPTTTTTRUPDRRIS s
Larlotte, Columbia and Augusta Railroad ; Columbia, 8. C...coveenoooon. | &
¢ 2sapeaks and Ohip Railway; Richmond, Va..... B TPt I T EPEPRPR ,032
h?sapmke’ Ohio and Southwestern Railway ; Louisville, Ky...cco oo ... o
oago, Batlington ana Quincy Railroad; Chicago, Ill.c..ocennvennennnn.. o
Lago, Milwaukee and Saint Paul Railway ; Milwaukee, Wis_............ , 20
.o2%0 and Northwestern Railway ; Chicago, Il ... .ovvemmae e i . ;8 0
16280, Saing Louis and Pittsburg Railroad ; Pittsburg, Pa....c....cco.... -
Cz]umbia' 20d Greenville Railroad ; Columbia, 8. C ........ [ ceeneeeen 1
foerlang Valley Railroud; Chambersburg, Pa ... .cvvnenn ... seeefeenne 222
Ee vare, Lacknwanng and Western Railroad ; New Yo.rk, N. Y.l 164
G;l: ¢ '.renne.ssee, Virginia and Georgia Railroad ; Knoxville, Tenn .......... 22
nu,ff{jé‘“”mﬂd; AUZUStE, G evnne veeore cere e eanes e 10
Ndiangp "o Railroad ; Chicago, Il.. ... .ooe ... P R 766
o 2apolis, Decatur and Springfield Railway; Indianapolis, Ind.......... 13
0“:8;1110 and Nashville Railroad; Louisville, K): ............. Y ............ b
Now york Central and Hudson River Railroad ; New York, N. Toovereeneans 208
New York, New Haven and Hartford Railroad; N<.>w York, N. Y.o... ... ... 20
Now York, Providence und Boston Railroad ; Stonington, Conn............. =
Norgor, = West Shore and Buffalo Railway; New York, N. Y...........c. 05
hig . 40d Wostern Railroad ; Philadelphia, Pa..ccceaiaieaaiii it «
enpod Mississipp; Railway; Cincinnati, OBio...covereemeureeoneeioiuees
itV lvania, Railroud ; Phil :1 1DBit, Pl e eeceme e ceeaeceaneee e 15,320
thtsbur . ~vdllroud ; Philadelp , Pa. R, o T
ichy, 8 Cincinnati and Saint Louis Railway ; Pittsburg, Pa... 6,716
ichmond 2ud Danville Railroad ; Richmond, Va ...-...... (iv e eeeeaan 028
Balpy, Iimd.’ Tedericksburg and Potomac Railroad ; Richmond, Va.......... o
nv&nuouls’, eokuk and Northwestern Railway; Keokuk, Iowa........... 262
N °ntbu3h, Floridg and Western Railway; Savannah, [ ¢ 7 see
Lerre 1y Volley Railroad ; Philadelphit, Pa..cce-eeeeeemmensmeemnsoene Lo
Unigy, pa‘uFo 4nd Indianapolis Railroad ; Terre Hante, Ind...o...c.uuunennnn. 3,334
inini:ﬁfic Railway ; Omaha, NODT «cnnneomen coccen commne ceeen e emaeens 2, 603
W&hash Slflland Railway; Alexandria, Va fereteeosesessceooeiiioeenn -508
. cuta 810t Louis and Pacific Railway ; Saint Louis, .Mo...'._. .;i.: .1;(;)-;;.
gom Silway of Alabama, and Atlanta and West Point Railroad ; .
ory, Ala e,
Totg)

= ' cecarescevennonaevennncs 48,503
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Concessions of free transportation for cars and messengers, and every
facility for the convenience and expedition of the work of distribution,
have been afforded by sixteen roads. The aggregate number of miles
of free transportation received was 26,212.

List of railroads that moved cars, and messengers to the number of five accompamﬂ"% Jroe
| of ocharge during the year 1885. Miles,
Atchison, Topeka and Santa Fé Railroad ; Topeka, Kans ... cceeceeecoveen 4, 134

Atlantic and Pacific Railroad ; Albuquerque, N. Mex.ouecamsceeinnnaanane 1,952

Chicago and West Michigan Railway ; Muskegon, Mich.. oo oimmivnnnnnns 54
Detroit, Grand Haven and Milwaukee Railway; Detroit, Mich.............. 288
Flint and Pere Marquette Railroad ; Bast Saginaw, Mich...coivnvennoian. 1,972
International and Great Northern Railroad; Saint Lonis, Mo ...c.oovevntn-n 932
Lake Shore and Michigan Southern Railway; Cleveland, Ohio ............. 98
Michigan Central Railroad ; Detroit, Miel. ... coooooooimianrieammnnennns 1,892
Milwaukee, Lake Shore and Western Raiiway; Milwaukee, Wis .....i..... 106
Missouri, Kansas and Texas Railway ; Saint Louis, Mo.... .cocvieiannaenns. 1,262
Missouri Pacific Railway ; Saint Louis, MO. .. .co.iiriirecnenvececencennnns 2,034
Northern Pacific Railroad ; Saint Pan), Minn .. ... ool it enecnneevnnnn- 7,498
Oregon Railway and Navigation Company; Portland, Oreg..ccoviiveeveanns 916
Saint Louis, Iron Mountain and Southern Railway ; Saint Louis, Mo ....... 490
Texas and Pacific Railway, Dallas, TexX...ooo.oeeo ... e s feeriean- 2,064
Utah Central Railway; Salt Lake City, Utth -cevee ioeeverncevveacnnavnnnes 530

TOt«al .............................................................. 26).212

35.—~SUMMARY OF FISH DISTRIBUTED T0 PUBLIC WATERS FROM 1872
TO 1%82, INCLUSIVE, BY THE U. S. FISH COMMISSION.

The following table shows a total of 341,096,971 fish distributed to

public waters during the first 11 years of the existence of the Com-
mission :

ke ' Atlantic  California 'Landlocked| Salmon | California
‘Waters stocked. salwon, salmon. I salmon. trout, trout.

From Saint Johu River to Merrimac | ]

River, inclusive........... foeiienoonool 5,831,180 754,700 | 2,840,412 |...
Massachusotts Bay to Cape Cod” Bay, in- | !

lusive . .. ieii iiieian 45, 000 138,000 | - 448 100
Buzzard's Bay to Block Islupd Soung, in-

OIIBIVO ooe coesimennns et 704,507 363,000 . 324,100
(onnecticut River end tributaries ........ 1, 879, 080 740, 000 ) 724, 861
Long Island Sound, exclusive of Connec. | |

ticut River........... ... e . 863,057 410,186 | 501,040
}adson River and tributariea........ .... 568, 80y 193, 500 43, 250 |
From Hackobsiack River to Sandy Hook ! WL \

Bay, inclusive. . coeieieeniaiiaill o 1, 000 188, 000 48
Fron'? Sandy Hook Poiut to Cape May, : : » 150

fgelusive ooe e | 1,0 e
Delaware BaY coov oo vernncanns e , 829 , 054, 176,
¥rom Cape Heuolopen to Capo Charles.....l...... .0 ... 13, 000 | e ,819
Chesapeake Bay ..c..oocomneivaiiiianinane 463,796 | 5, 041, 544 [ 198,175 1
Albemarle Soand .. ......ieemaoL Ll 176, 000 ' 450
PamlicoBound coocieiiie Lcoiiiiiiiai] eieiiioa 10, 200 600
Jrrom Cspe Fear Rivor to Altamaha River,

FOCIBLY® . cv e ceimet e e ea 11,000 | 1,015,500 ! 28, 525
Gulf of Mexico oast of the Mississippi

RIVOT 1 oiaceoimee e e e e 89,500 [.oeenoanen i,
Mississippi River and tributaries .........| 2,162,100 | 6, 835,760 444, 650
Gulf of Mexico weat of the Miagissippl ‘ |

B S 92,000 ..., ...... ..
Paciflo €088t «ooooooneoenne . 13,183,000\ s e
Great Lakes and Saint Lawronce River. .. 987,100 | 1,935,315 37,510 .. 89, 103
MISCOllANEOUB . . vemeemscaiaceenronnrens 265, 950 809,300 . 217,763 |..... ... 11,728

O T DR ( 12, 619, 887 | 63,172, 73% | 40001 i 40,600 116, 880
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‘Waters stooked. 3'001‘ Shad. | WhiteQish. | Horring.{ = Miscellaneous.
—_— out. :
Fro :
e R0 Kiver o Mo -
‘“ﬂuchuset‘t,gn%umvu sertremesccelecenanns 3,123, 500 775,000 |.ccennnne. 10,000 Salmo salar X S.
Buzx; . inclusive ay to Cape Cod . salar var. sebago.
aosive. o T T oo 800,000 e et
Sot?lrl‘:{.einlcsﬁf to Block Island | 800, 000
LohDoeticut Riveeod e [T P 2,172,000
Oy Yg) iverand tributarics 9, 661, 000
Onpe and Sound, exclusive of | Y
H“dao;] Clicus River ., 190, 000
Fr Rver and tributarieg . . . !
butaries ..... 1,133, 000

om H; )

q c censack River N .
FI_OI(;OSM::]).‘ lnclugi\-:,u to Sandy

May “inciy

DelaWnlgti;llsiv(:)OE f’oiut- to Cape
Frogy ay ... ol e ee e e e (e eeene
o Clar l(g:,fe Haaishen ™ 0 "Gape | 1, 538, 000 45,000 0,000 Ll
besapeak 3iss 50,000 |-eennnvoanns]iensrnnens 4, 500 Rhino saloion.
134, 032, 850 |...acevneuns 7,833,000 | 25,000 codfish, 270,000
Spanish  nuackerel,
5,000 Rangeleytrout,
emar) and . 180,000 ~ white
> rle perch.
Pamiic, s(,ﬁg'&'f‘_l ......................... 8,778,900 |..ooveeaifeaiiannns 400, 000 rockfish.
Rivoono Fear River by Aloamana| " 1,800,000 |..coooooees e
Gulp gpyfctusive.. o 7,807, 100
8ipni Ric COeast of the Missia. | - | |
Minsdgng T e . 5, 628, 000
Gulf gp fqls River and tributaries .| 41, 000 | 18, 788, 400 575,000 |... 7, 500 Rangoloy trout.

Bippi Rive 00 West of the Missis-
E:cmocm?;‘ SR 2,469,000 |vemeu.nnnn.
: I T 810000 | 510, 000

eag Jooist .. 10T
Rivootkes and Saing

Miscellagegyy "

nevus. 8,160, 400 | 72,785,000 |...... ... 409 moranke.
Totgy T 5,200 | 2,165,000 {---.euo-o.
otal. ..
................... 88, 200 200, 848, 350 | 77,072, 000 |0, 833, 000 | D02, 409
36

.\OI 1
ROULAR 70 PuRSONS ENGAGED IN THE COD, HALIBUT, AND
OTHER GROUND FISHERIES.

The follo

erg wing circular was widely distributed to fishermen and own-

O
Vessels during November, 1885:

UNITED SraTES COMMISSION OF FISH AND FISHERIES,
Washington, D. C., November 1,1885.

T
n;;:dt*él:zﬁorary arrangement made between the Governmer}ts of the
.‘g 'fbrm ) :S and of Caqada, providing for Fhe continuance, in a mod-
lnformati’(,n .the present international fisheries treaty, ma.k‘es accurate
Al Persong I regard to the fisheries of 1883 of very great nnpormnc.e.
i iy ‘wilnteres.tud are therefore earnestly requested to render their
Actigy, - ,"g'.refidy the necessary data for any future international
2d i) beltg_ th{s object the accompanying blank has bcten prepared,
Diteq State ‘St.rlbuted through Mr. W. A. Wilcox, assistant to the
Numpe, of o S Tish Commission, at Gloucester, Mass., from whom any
Will pg con Opies can be obtained. Any information, when so requested,
to b, iy eSldered strictly confidential, but will be collated in the digest
® com allt the close of the fishing season. .
medi&tely Plete record of your port should be sent to Mr. Wilcox im-
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Any matters of record, prices, &c., not covered by the questions, will
add to the value of the return.
SPENCER F. BAIRD,
- U. 8. Commissioner of Fish and Fisheries.

[Blanks when filled, and other information on the subject, should be
sent,to W. A, W]lcox,Umted mtm Fish Commission, Gloucester, Mass.]

COD, HALIBUT, AND OTIIEIZ GROUND FlSll.-

Port of s . Season of 1835.

: | d
.":,{;e‘}g ;Tonnn.gc Codfish. | Halibut. Ot’h(;;"f:o""

Nuamber of vessels that fished on Bnuqnc l
reau, Flemish Cap, Grand, La lave, and
Western Banks . . PP

Wumber of vosaely That “ahed om ¢ o
and Brown's Banks ..... ... _.

Number of vessols that flshed off
Scotia shore.. .l

Number of vessels that fishod off Gtegu
land and Iceland . i

Number of vessels that flabed in the Guli |
of Bt.Lawrence. .. .....o.oon ool e e e e

Number of vessels that fished off New !
Epglsod 8ho1e . ..oooien il el beeeie

Number of vessels, unregistered, that [
fished off New Eugland shore.. ...

Nuomber of small Loats, unregistered. that’ I
fished off Now Luglnnd 8hore..ccouue. ...

Pounds. Pounds.

R JSRRUONR (OSPRR BN SORURRRR

As gome of the above fished on the soveral grounds, please give tofal number of
registered vessels and tonnzge in cod and ground fisbing,

Total number of men fishing on vessels and in boats,

Total amount of halibut cuught within three miles of provincial shore, and whel‘o
taken,

Total u.mmmt of cod and other ground fish canght wmhm three miles of provineial
shore, and where'taken, .

Kind of bait used, .

Quantity and amount paid for bait in the provinces,

Quantity and amount paid for bait in the United States,

Quantity and amount paid for ice in the Unitod States,

Quantity and amount paid for ice in the provinces,

Amount paid for supplies purchased in the provinces,

Amount paid for other expenses in the provinces, with itoms,

Total valuo of fishing vessels and Loats from your port,

Total value of outfits on vessels from your port,

Number of new vessels for above fishing pust year,

Number of vessels for above fishing lost past year,

Number of lives for above fishing lost past year,

Insurance on vessels lost for above fighing past year, .

It is important that this should e filled up as near as possible, and returned at
once. Do not lay it aside, but please give it your immedialc altention. Any angwer OF
information requiring more space please mention on opposite page. '

(Signed)

; and tonnage,




