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REPORT OF THE COMMISSIONER.

A.—GENERAL CONSIDERATIONS.

1—INTRODUCTORY REMARKS,

.'l‘he duties assigued to the United States Commissioner of Fish avd
Fisheries, as indicated in the law authorizing his appoiutment, con-
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 to stock 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 Commission 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 respousible to
the United States Oommissioner, aud whatever co-operation has taken
Place has been of a purely voluntary nafure. 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.

2 i Maine .coeceveecnnnceanennns 3 || Pennsylvanish .ccaeveonene. [}

3 {| Maryland .......ccoccneennn . 2 || Rhode Island .ccaeen.n--e. 3

2 || Massachusotts -..| 81 South Carolina............ 1

California ... 3 | Michigan... 3 || Tennessce .... -l 8

Colorado....... .- 1 || Minnesota.. 8 || Vermont..ceceecacueaannas 2

Connecticut ......... 3 || Missouri ... 8 || Virginia ...coceiniennnnnn. 1

Delaware.... 1 }| Nebraska... '8 || Washington ... N I §

Goorgia ..... 1 /i Nevadn.......... 1 || West Virginia 3

Tlinois ... 3 || New Hampshire. 8 | Wisconein ......... 7

Indiana... 1l New Jorsey ..... 8 Il Wyoming 8

Tows ..... 1 || New Yotk....... .- 4 —

Kansas ...... 401 North Caroling ......ceceaeolf 1 Total.ceeceovemannann. a7
Kentucky «.oeeevnne J 10 {{ OO cieveemiiiereennaennns ]

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 burcaus 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 class-room
instraction, and for museum purposes. These collections involve no
expense to the recipients beyond the cost of freight, of alecohol, 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 Tully 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 construction of plans, and the award of the contract for building t0
Messrs. Robert Palmer & Sons, of Noank, Conn.

4. Participation in the New Orleaus Cotton Centennial Exposition, ab
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. ‘

b. 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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7. The éxamination of the oyster-beds of I:OI(l*g g:jgl?t(i?llll]

steamer Lookout under the direction of Mr. h', o oles from England,
8. The importation of several installments of liv (; Zlb;la. o

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 a rational system of Oﬁslt)er;;ﬁltluj& Ryder.

the collection of 8pat by a new process propose V&;r sh., on the Pacific
12. The transportation of clams from T&Coma,comztnis.;ion.

coast, to Wood’s Hol] Station upon a car of t'h? 1 in a pond from June
13. The successfy] confinement of young shac

to November, ' mer-
. . ds and nu
14. The extensive distribution of carp to private pom

ous plants made in public rivers, . ing and hatch-
15. The continyeq efforts and increased resultsdmtlf:f;picies of food-

ing the eggs of shad, whitefish, trout, salmon, an oission-

fish at previously established stations of the Oom!‘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, and Australia, i
17. The introducti:n to commerce of smoked kmgﬂlslhiibut fishery a8
18. The record of the establishment of tllll . Ic:Illand :

- & profitable Undertaking for American fis e o ociety.
19. The meeting i V;ashington of the American Fls}lei:;epsoft in t);"o
20. The publication of Section I of “’1" tgumo fshery |

large volumes, opg nd one of plates. bably
The work co;mectzg t:ftt;la;he admi“isuati?n of the oig?;;a;é’;: 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, wag 14,174, and the numlzie(;"tion there were ro-
Same period, 10,549, or & total of 24,723. 1In addi an:1 statistical re-
ceived 3,994 8pplications for fish and several thous d the culture of
turns relating to the 1gjcq fisheries, the sea fisheries, an
carp. . essitated
This increas e in the office work of the Oommlssiofl l:::dlil::elv north
additiona) T00m, and on the 1st of October the housetlmN W., was leased
of the Fish Commissiop office, known as 1448 N stree ing egont aud his
and has since beep occupied as offices of the disbursing
clerks, : casualties
It gives me much pleasure to record that during tgegi,airs:i?)n, and 1o
have oceurrad to the immediate personnel of the' hoor prolonged sick-
8erioug interruption of work in consequence of deg ory J. Rice, which
1eSS of any of ity members. The death of Prof. %erblfi 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 Jerome,
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 Michigan fisheries. Many years of his life
were devoted to the cause of fish-culture, and his inflnence 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.—INVESBTIGATION 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
TFebruary 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 immportant 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 1881, is used for
experimental work in connection with oyster culture, and is in charge of
W. de C. Ravenel. Five ponds have now been constructed, and during
the year extended observations have heen made upon the densities of
sea-water in varioas typical localities.

B.—PROPAGATION OF SALMONIDAX.

(4) Grand Lake Stream, Me.—This station since 1875 has been oper-
ated jointly in the interest of Maine, New Hampshire, and Massachu-
getts, 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. It 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 Qommission and has been in continuous oper-
ation. It was firsg 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.—Thig 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 beep taken, although a keeper has been in charge. Mr.
Livingston Stone has 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 ]S§5.
During the present year a dis’ease developed among the trout which
caused some alarm, and which was investigated by Prof. S. A. Forbes,
With the result of ascertaining that it was ideutical with that whicl
Swept off such large Quantities of fish in the Wisconsin lakes in 1884..

(10) Wytkevile, Va.—This station, the property of the State of Vir.
ginia, has been ygeq by the United States Comunission since 1883,
through the courtesy of Colonel McDonald, the State commissioner.
Tts Superintendent, ig Mr, George A. Seagle. It is used for the propa-
gation of Penobscot; salmon, California trout, brook trout, Rangeley
trout, lake trout, black bags, red-eye perch, carp, and grayling. Dur:
lng the present summer g now hatchery was erected with a capacity of
50.0’00,0 ©ggs. Several 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,
8ince 1883, Through the courtesy of Mr. E. G. Blackford, one of .tllO
State Commissioners, work has been performed in behalf of the United
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States Commission in connection with the propagation of whitefish,
brook trout, rainbow trout, brown trout, Penobscot salmon, and land-
locked salmon.

C.—PROPAGATION OF BHAD.

(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 country 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) COentral Station, Washington, D. O.—In 1881 the old Armory
building was assigned to the Commission for the parpose for which it is
now used. Itreceives atdifferent 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
Ool. M. McDonald, and practically is an outpost of the Central Station.

(18) Gloucester 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. This work was under charge of Lieut.L. W. Piep-
meyer, U.S. 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 daring 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 ot July and met with fair success.

D.—PROPAGATION OF CARP.

(17) Monument Reservation, Washington, 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 throughout the summer, which proved successful,  Mr.
Rudolph Hessel isin charge. ‘

(18) Arsenal Grounds, Washington, D.C.—This station is supplement-
ary to the Monnment 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 i8
referred to a'later portion of this report, where thero 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 there oc-
curs in considerable numbers the Rocky Mountain trout* (Salmo purpi-
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 oceurring
at the Twin Lakes, in Lake County of that State, of good size, and in
abundance sufficient to warrant artificial propagation. (TheTwin Lakes
are 5 miles from Twin Lake Station, on the Denver and Rio Grando
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. Tlle
specimens I saw were 4,5,7, and 10 pounds, respectively.” Durlng.
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 seino or in trap-
ping them between the lakes in large quantities. Only & few eggs were
secured during June, which led to the conclusion that the work sh9uld
have commenceq 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 foel very sure that this trout is the most valuablo one

WclaM have, and I would like to see it have a chance. L . I
) ¥ I)}‘eference for Salmo purpuratus over Salmo irideus lies in this: It reaches &

Brger 8ize, and from the extent of its distribution (every river and lako from South-
east New Mexico, Colorado, Dakota to Oregoi and Kamchatka) it seems moro
adaltt,ame t0 & variety of circumstances and waters. It is a handsomer, moro active
8pecies. It ig unquestionably different from S. irideus, having a larger mouth, toetlt
on the hyoiq bone, and especially much smaller scales.

_ From two red blotchos under the chin, always prosent inlife, [ have suggested that
it bo called the red-thronted tront. It thrives in lakes, UtahLakeis full of thom,
and they run up the Provo River in such numbors that ho irrigating ditches scatter
them all over the meadows. The finest spocimens 1 have seen are those from Laoke
T',J‘hoe’ where they reach 26 pounds weight. Thero is a little hatchery now at Tahoe
City, Nevada. Thig locality is tho best I know. NoxtI would place Provo, Utah,
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the Jakes there 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, a8 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.—THnr 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 lcft the navy-yard at ‘Washington
and proceeded 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
was 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 exposition wharf, dur-
1ng which time many thousands of people from all parts of the country
vigited 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 wag 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 » full account of the investigation will be found

n 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 &
l¥ne of soundings 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 af, this season. On the 6th o f April the vessel
Wfis 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 an d along the coast
mwarqs 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 tl}e "Vashington navy-yard under instructions to visit and make an
examination of the Newfoundland Banks. Arriving at Newport, further
Preparations were made for the cruise, and on the 17th sie again pro-
ce.eded to sea. Two reported shoals were sounded on,in accordance ’
With a request, from the Bureau of Navigation, and tbeir non-existence
Wag verified. Numerous gsoundings and inves ti gations of the buttom at
Various portiong of the banks were made, with a vie w of furnishing data
for a contour map of the fishing-banks, while the usual examipations
were made to determine the biological conditions of the grounds. Some
torpedoes werq exploded for the purpose of ascert aining the results on
the marige life of the vicinity. The vessel returned to Wood’s Holl on
July 16, where sho remained until August 6, making necessary repars
and Preparing for a fresh trip to the former tile-fish grounds.

During August and September two trips were made from Wood’s
Holl, having for their principal object the investigation of grounds
where tile-fish were formerly found, and the taking of specimens of that
?Sh if possible. Much valuable scientific work yas done in dredg-
Ing, sounding, taking temperatures, and in investigating some of the
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more obscure 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 made 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 Ibatross 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.—THE STEAMER F1sEH HAWK.

As stated in the report of 1884, Lieutenant Wood was relieved from
the command of this steamer December 31. Lieut. L. W. Piepmeyer
s ucceeded bhim at that date and remained in command throughout the
year. From the lst of January to the 25th of Aypril 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 Americaz
Tisheries Society, which was holding its annual meeting in Washing-
ton, was invited to a 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 atotal 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. The vessel was then transferred to the Chesapeake for
the purpose of contjnuing shad work, wht?re 4,.500,00() eggs 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
connection 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.he steamer for a trip to the Gulf coast in order to male an investiga-
tion .Of the fisheries of the west coast of Florida and of the Gulf of
M.exl.c(,. 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 entered upon the shad-
ha,tch%ng work on the Susquehanna and Delaware Rivers, and was 80
Occupied until June 5. During the first part of July the vessel made
;&noPs trips in Chesapeake Bay, and made an oxamination of the
Hr;zmshmackerel fisheries. On July 20 the Lookout arrived at Wood’s
and ;) On the 29th a trip was made to No Man’s Land for swordfish,
use ixl: the 81st o trip was made to New Haven to obtain oysters for

D Propagation at Wood’s Holl. From the 12th to the 27th of Au-
S:,‘,?f the vessel wag detailed to service with Mr. E. G. Blackford, aFish
oyst:l;sxoner of the State of New York, charged with investlgatl'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 Peal 00kout was used to transporta large qua-ut.ity qf specimens to
or Verrino dy Mugeum, New Haven, Conn., for investigation by Profes.s-
connectj ’aftf’l' which, service was performed in Chesapoake Bximy in
the OB with the stations located there. Theclose of the year found

vessel laig up in Baltimore.

D.—THE SCHOONER GRAMPUS.

$141301(l)151; Teport for 1884 mention was made that an appropriation of
cia:l,pur ad been asked for from Congress to build a vessel for.a spe-
iug.grouposev“th"‘t of transporting living fish from the oceanic fish-
sibﬂmends to Fhe main station at Wood’s Holl, Mass.. The pos-
scomed 81 of artfﬁcial propagation, so far as sea-fish are concerneq,
but, coda' most limitless, provided an amplesupply of ﬁsh,spch as hali-
8u ‘ » Mmackerel, &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 Congress, 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 bad
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, &c., was placed in the
hands of Captain Collins, who for several years past has made a spe-
¢ial 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 and rig for the special work which they bave 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 ean 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 samo length are usually built, and therefore should be very much
safer, since her Dballast 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 oft 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
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be swifter and dryer than one of the common forms. Second, the after
‘sectior 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 counter 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 &
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 ip g seaway.
The rig of the Grampus differs from that of fishing vessels generally,
1 having all wire standing rigging and in carrying a fore-staysail and
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 9bhg°‘1 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 was « laid down?” and her molds were made by Mr. D. J.
Law lor, of Chelsea, Mass., who is widely known as an eminent nam.val
architect, and who also gave Captain Collins considerable mechanical
assistance in the preparation of the plans, &c. ]
Owing to the fact that it was found necessary to have Oaptain Ool-
lins go off on & cruise 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 CI&rk,,Kenmbnnkporg, M6 ..coenrimanancncee e mmn e s o $17»223
James D, Leary, 'Brooklyn, DA O RCEL b A bbb et lg, 500 .
Afthur D. Story, B840, M888..en vnnnanen conecnmesnsamens aosessntnnannnes 9’ 500
Bishop & Mllrphy, G1OTCEStET, MAES < vvosonnssemnnemen snsasssonssnnn sre ,
Robert Palmer & 8 ! 9300

018, Noank, CONM -aveceve vecnmmsscncansnmmnsansesansses X

The lowest bid was received from the firm of Robert Palmer & Sons,
Noauk, Conn., and the contract was awarded them, they entering
}nto it on October 6. * The bid given by Palmer & Sons was for build-
ing the hull and fupgishin g the spars only. A soparate contract was
awarded Mesgrg, E. L. Rowe & Son, of Gloucester, Mass., to rig-the ves-
sel and furnish hep with chains, anchors, sails, and top iron-work com-
Plete for the gum of $1,913. '
Work was commenced on the vessel’s hull as soon as practicable arier
the contract wag completed, and at the close of the year reasonable prog-
ress had been made, though considerable delay had been incurred on
account of inclement weather. The frame and outside planks argof
oak; sho is ceiled with yellow pine; fastened with copper and yellow
letal below water-line and with galvanized iron elsewhere. .
The well ig of a 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.” 1t 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. After due 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. I. S. K. Reeves, U. 8. N., consulting
engineer of the Commission, has been given charge of obtaining and
putting on board the steawn-boiler, steamn-pump, water-tanks, and the
necessary piping, &c., connected with the operation of the steam ap-
paratus and water-tanks. This work will 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, 26} feet long,. 7 feet beam, and 33 feet deep.

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

Fish Hawk launch, 24§ feet lon g, 5% feet beam, and 33 feet deep.

Cygnet (No. 82), 33 feet long, 83 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, 72 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.—ABSSIGNMENTS OF NAVAL OFFICERS.

i d with
The list of ehanges in the assignwent of naval officers co;il(;zt:l‘ e, has

the service of the Fish Oommission, either on vessels or

been as followas : ite, re-
On April 13 the apothecary of the Fish Hawk, Mr. J. %lbzllll aK;:po’i o

signed his place and was succeeded 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 were detac

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

service, and Passed Assistant Engineer I, S. K. Reeves msv ;(ps 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. : .
On November 4 Ensign Franklin Swift, and on November 10 Lieut.
+ C. Baker, were detached from the Albatross. .
On December 3 g]nt:igl:le(xl;v, J. Maxwell reported on board the Fish
Hawk for duty, Tbatross
On December 12 Lient, 0. J. Boush was detached from the Alba th(;
Ou December 21 Lieut, Bernard O. Scott reported for duty on
Albatross. . ¢ En-
I regret to record the loss of the services of Passed Assxsbat!:, duty
gincer William I, Bajlie, who in February, 1684, was ordered & of
With the Commission iy connection with the steam'englueefln.gh‘vl‘i"m:vk
the Wood’s Holl Station, being transferred from the steamer Fle m;e il;
The efficiency ang completeness of the work at the .statlon is oy
large part to the ingenuity exhibited by, bim in planning the neces
arrangements and combinations and in carrying them out. ine and
His services, also, in connection with the steam engineering ot
Plumbing work of tj,q Fish Oommission cars, of the Central Station of
Washington, anq at the United States carp ponds, &c., have beent
very great importance, .
- 1 ¢onsequence of physical Qisability Mr. Bailie was placed ou "'hf(; (:Zx
tired list of the Navy on July 1, 1885, which, of course, relicved him 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.—OARS OF THE U. S. 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. F. Ellis.

These cars are in active service about six months of the year. Dar-
ing the remainder of the time they are stored iu a shed erected for the
purpose near Central Station, and the crews furloughed. In all the
miles of travel, now aggregating many thousand, 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 tke 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 & 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 T0 THE UNITED STATES FISH COMMISSION.
A.—BY THE GOVERNMENT,

TREASURY DEPARTMENT—Secretary’s Office.—The Acting Secretary,
0. 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 Fish Commission.

On the 16th of December the Department issued 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 figheries.

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 on 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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Life-Saving Service.—As in several precedin.g y ealjs’,tlh 0 rllfgpgiper—
patrolnen have reported the stranding of marine abima's, : in securing
ated with' representatives of the Smithsonian Insmtutl.o 11:1l accessions
specimens for study and exhibition. Among the valua :; R. Hobbs,
Wwas a pigmy sperm-whale, reported on January 1 by James R.
keeper of Kitty Hawk. N. C. ; : -

Another acc)(;ssion x’vas found on the beach near High ? I(idg IIJ)E
Station by Mr. B, C, Sparrow, superintendent of the Seconc ’.-1 .tica).
trict, and proved to be the so called “dish-rag gourd” (If“f ¢ agjforted

October 24 Joel Ridgway, keeper of Barnegat L.-S. Sm{znéiﬁl
a whale (Kogiq breviceps) ten feet long, stranded nc‘x,a:r.the oL t Y.Na-sh-

WAR DEp ARTMENT.—Permission to use the facllme_s at For R
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: “l(lljle
cations to Wood’s Holl quring the sumwmer season, as We“da:heo(}ulf
steamer Lookont, during its trip along the southern coast an
of Mexico. ols of

NAVY DEPARTMENT__TI]Q officers and crews of all the vesso:}1 "
the Fish Commisgion have been furnished Dy the Navy Depa.rtmell]t: tl?ab
ing the Year, and the facilities of various navy 'Fal,‘ds.’ particulurly
at Washington have been extended to the Commission.

Bureaw of donstructisn and Repair—The launcbes Nos. 55 a;g(lllgg
have been furnigheq for several years, and their loan was contin
during the present, year, aries

Bureaw of Steam, gngineering.—On November 11 Commodore Olgl‘izz
H. Loring granted the loan of some tools for use at Havre de Gr
and at Wood’s Ho, ) is
Bureaw of Equipment gnd Recruiting.—Coal was f_uruishefl to the(f;l:}:
Commission veggelg upon requisition, at contract prices, as in preceding
years, . tte of the

INTER 10R DErARTMENT—Patent Office.—The Official Gazette .
Patent Office has been supplied weekly, as heretofor‘e, :}ud spect t;]s
tions anq drawings of all patents relating to fish and fishing appara
as issued, . The

SENATE Anp House or REPRESENTATIVEs-——Foldmg-Rogms.—'—' e
Superintendents of the Senate and Houso fo](-liug-rom.us kmdl)l (Jx(:ew.
sented to envelop the quarto report, which was issued in two vo.ux S
December 29, isties of

HeEAvL®g OFFICE or TEE DISTRIOT OF COLUMBIA.—Statistics o
the Washington fish-market have been furnished in monthly tables, €

3 . . i i th d
In previous years. These have been compiled and published in the
Fisgh Commission Bulletin.

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

: (1
The courtesies extended by the railroad managers have :rezzvel(‘ai
The transportation of Fish Commission cars gratuitously ov
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thousaud miles of road; (2) the transportation of Fish Commission cars
al the rate of 20 cents per mile over an 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 frce transportation, and also of those furnishing trans-
portation at the 20-cent rate, will be appended to this report. It may
be well to explaiu that the 20-cent rate is a very large reduction upon
rates eharged for hauling private cars. For instance, for hauling a pri-
vate car tfrom 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 870.40, which is $109.60 less than the
charge to private parties for the same service.

C.—BY ToRXIGN STEAMS8HIP COMPANIES,

The foreign steamship companies have continued 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 there were received from tbe 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 19,060
fry were secured.

On January 30 a box of 50,000 eggs of Coregonus albula 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
thew to his aquarinm 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 Awmerican ornawental fish in exchange, his collections including
representatives from many parts of the world.

England.—P ersistent efforts 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 Natiopal Fl.bh
Culture Association Lis private fish culturist, Mr. Silk, in order to in-
sure the best possible results,

In his letter of September 25 Mr. W. Oldham Chambers, secretary
of the National Fish Culture Association, said that complete arrange-
ments had beey made by him for catching soles on the Jissex "'Oa'.s &
They were deported from the boat at Harwiel to Liverpool by special
van in charge of 5 qualified attendant, who, on arriving at Liverpool,
Landed the figh over to Mr. Silk in perfect, condition. Mr. Chambers
farther SAYS: “T foap their loss was due to the fact that Mr. Siik placed
the fish in the publie baths at Liverpool, which is not only brackish, but
fall of impurities, natu‘rally fatal to deep-sea fisbes like soles. My
(_souncil desire me to expres.s their deep regret at the jll-fortune :tFteud.
ing their endeavorg to further the acclimatization of flat-fish in the
Uniteq States, but at the same time wish me to assure you that t!Je).
will take an early opportunity of renewing the experiment notwith-
standing the recent failure. onused moro from wrong treatunent t-hu.-n
from inberent incapaci ty on’ the part of the fish to withstand the strain
of transportation.”

.On Uctober 3 MI‘. Thomas J. L’IOOTG, curator of Li\'erDOOI Museum,
With the aid of My, W. A. Duncan, forwarded to Mr. B. G. Bl;lcqurd
12 soles by the Steamer Britannic, Capt. Hamilton Perry, of the \.vl‘{;te
S‘tar L.in 6. These were recojved October 19 and presented to the I lS!l
Commissiop, The 9 soles 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. TFrom the
time of arrival at Colq Spring Harbor, October 20, Mr. Mather mado
observationg upon their habits, and reported them doing well until. De-
cember 30, when the soles, together with a lurge installment of cod
888, were frozen to geath during a violent storm. An importaut feat-
ure of Mr. Moore’s method was the use of six Mortimer ship aquaria
containing 2 soles each, The bottom of the glass globes in which the
ﬁsh. were placeq was covered with an inch or two of sand. The s?le's
buried themselyey therein and no chafing resulted. This shelter im1-
tates quite well their native habitat.

On October 24 an installment of 500 soles was sent from Liverpool,
lfy the Cunard gyopgs Gallia, in charge of Mr, William Litfle, of 32
Scratton Road, Southend Ess(;x County, England. These soles were
taken oft N orwich and tr::nsmit(‘ed by rail to Liverpool, where Mr..W-
Oldham Chumbers, secretary of the National Fish Culture Association,
mafle arrangements for their reception and transshipment, The steamer
arrived at her doek in New York on the morning of November 3. M.

]a(‘iliford 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 Dbeen 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. Searcely 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 C. 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 becu recgived t(.) Mr.
Stone’s proposition. A statement of what is hoped to be accomplisbed
by the Chilian Government 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 80 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, Brazil, 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, presidant. The eggs were received in San Francisco by
Mr. Robert J, Creighton, agent for.the New Zealand Government,
who placed them safely 01,1 b!i)ard the Pacific mail steamer. Lis son,
Mr. Charles Cl‘eighton; reported that the eggs reached Sydney in good
condition, but while p 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.—On Mareh 28, 100 carp were sent to Preston A. Rambo, care

“of John C, TUhler, M. D., Baltimore, who left for Rio Janeiro March 30..
The carp were from one to two inches in length, and being iu charge of
an attendant doubtless reached their destination in good condition,
although nothing definite has been heard. C

Canada.—Duyrig g December of the present year applications for carp
.\vere received ifrom 't‘vellty residents of the Dominion of Canada. As
1t was too late to supply them in 1885 the applications were held over
for consideration in 188¢, .

England.—Eggg of whitefish, lake trout, Atlantic or Penobscot salmon,

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

Great Britain during the present year, the transportation beingf 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. Edward
Birkbeck, M, P., vice-president of the association: On January 14,
250,000 eggs of the whitefish and 30,000 eggs of the lake trout were
shipped by steamer Gallia, Mr. W. Oldham Chambers, secretary to
the association, under date of February 10, announcing the arrival
of the eggs in excellent condition, the rate of mortality being remark-
ably low. On February 4, 30,000 eggs of the Atlantic or-Penobscot
8almon were shipped by steamer Scythia, these also arriving in excellent
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condition, the death rate being under 1 per cent: On February 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.0Oldham 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 establish-
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 interdsting 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 hearty 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 Scotch 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 the 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.

Framece.—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 tm’ut,
landlocked salmoun, and rainbow trout have been shipped to Herr WI}
Behr, president of the Deutsche Fischerei-Verein, care of Mr. Bussc, 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 Bider arrived in bad, if not totally
Wworthless, condition. Aga rule this company has been successful with
the eggs committed to its care. :

On January 10, 1,000,000 whitefish eggs were shipped by the steamel
Salier, the egpsg arriving in Geestemiinde in good order, butf by some
misunderstanding half of them were shipped from there to Sw1tzerlan‘§l.
*An additiong) lot of 1,000,000 whitefish eggs was sent on February. 20
by the steamer Eider, b:lt arrived in bad condition. On reachmg
Geestemiinde ng jce was found in the Loxes.

The 40,000 brook.trout eggs shipped on February 7 were well cared
for by the steamer Tulda 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 Eider. As was the
case with the whitefigh eggs shipped on the 20th of Februaiy, there
was a lack of jee ip theboxes and all of the rainbow trout and nea-r.l.y all
of the landlockeq salmon were lost. Mr. . Busse, of Geestemiinde,
under date of Aprj] 12, 1885, reports that the consignment of fish eggs
arrived without any ice wixatever, even the boxes being dry. T.tw
oS-'almo irideus haq actually decayed, and not a single egg could be dis-
tinguished gp the frames. The landlocked salmon on their arrival were
found to be considerably developed, some young fish having already
slipped out of the eggs, i

) On June 16, 50 live catfish were sent to the Deutsche Fischerei-Ver-
eln by steamer Emg, On July 17 Count Max von dem Borne reported
that 49 haq arrived safely at Berneuchen. .

The last-nameq gentleman having expressed a desire to introduce
Into the flsh-ponds of Berneuchen the wild-rice (Zizania aquatica),
bushel wag oObtained from Valentine Brothers, Janesville, Wis., (.md
forwarded to him, On September 7 he reported that the seeds failed
10 germinate, )

Mezico.—On March 14 the Fish Commission representative at Now
Orleans delivereg to Dr. Barroeta a pail of 25 carp, to be taken by him
to Mexico, the smalest and strongest carp of the different varieties
being selected. inati
On April ¢ Dr. Barroeta reported that 14 reached their destination
alive. Op 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 trogt, eggs. Oarp four months old to t130 number o,f 800
were forwardeq by Wells, Fargo & Co.s Express, via El Paso, Tex.,
on the 4th of December, and on the 26th 3r. Chazari received them 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 5
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 Edam through the assistance of Mr. Blackford.

Scotland.—On April 4, 20,000 landlocked salmop eggs were for-
warded to the Tay District Salmmon Board, care of John Andersom &
Son, Edinburgh, by steamer State of Pennsylvania, of the State Line.
A very courteous letter of thanks was received 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, §0,000; 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 Monchanset,
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 deteuntion throughthe night was notcomfortable to contemplate,
and the case havingbeen brought to my unotice 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 :

NEwW BEDFORD, September 7, 1885.

DxaRr Sir: Please accept 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 Ioll Saturday night, and for otlhor assistance rendered. It was &
rainy and disagreeablo night, and it was u greatrelief to thoe large number of passen-
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gers when you came to their aid, taking them from the steamer and landing thom on
the wharf at Wood’s Holl safe at midnight.

If we can hereafter servo youin any way please advise us, as wo desire to sho'v our
appreciation for what you have done for us.

Very respectfully yours,
EDW. T. PIERCE,
Agont.
Prof. 8. F. Bairp,
U. 8. Fish Commission, Wood’s Holl.

9.—PARTIOCIPATION IN INTERNATIONAL EXHIBITIONS.
A.—LonNpoN, 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.
Figh transporting car: Silver medal.
Model of lobster-boiling establishment: Gold modal.
Collection of piscicultural exbibits: Gold medal.
Collective exhibit of invertebratu: Gold medal.
Whale-bone: Gold medal. -
m]’:‘;’lﬂrgement of photographs and drawings illustrating fishing pursuits: Gold

6dal,
Collection of primitive fishing tackle, modern sea-fishing lines, gear, and hooks:
old medal,
Collective oxhibit 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.
Collection of oils, &c.: Gold medal.
Collective exhibit of fishery products: Gold medal.

encral exhibit of fish-eating bird$ and mammals: Gold medal.
Collection of dredge oxhibits: Silver medal.
Chotogl'uphs of fish-enlture: Silver medal.

ollective oxhibit of deep-son exploration apparatus: Gold medal.
COl.Iective exhibit of boats: Gold medal.

uilders’ models of fishing vessels: Gold medal.
cﬁ;‘ls:-sgﬁine net: Gold medal. ‘

ol Ct}on of dry-salted fish : Diploma.

ective exhibit of fish: Gold medal.

B.—NEw ORLEANS, 1885.

du’it};? Ilj 8. Fish Commission, in 1885, participated in the World’s -In-
exh'b-a an(.l Cotton Oentennial Exposition at New Orleans, sending
L 1S to illustrate the fisheries, fish-culture, and deep-sea resea.}'ch.

in 18243&31‘(1 of Government Commissioners, appointed by t}]e Prses1delx11t
ouigo. hake arrangements for a gencral Government 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 Orlecans 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 feot of
the 24,750 square feet allotted in the Government buildings to the gen-
cral display of the Smithsonian, National Museum, and Fish 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 rcady 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 management of the exposition
for a supply of pure water for conducting the hatching operations, and
at intervals during the continnance 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 batcbed. 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 the exposition found their
way to the space, some of them lingering Lour after hour.,

On February 18 Colonel McDonald arrived with U. S. Fish Commis:
sion Car No. 3, containing a full equipment of hatehing 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,
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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 hate 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» 8
Colonel McDonald returned to Washington, and J. Frank Ellis wasf
Placed in eharge of the car, and James Carswell assumed control ot,
the fish-cultura] display in the Smithsonian space in the Go}rernmen
building. The car remained until the middle of May, when it was re-
called t0 be used in the distribution of shad from the Fish Commission
hatcheries in Washington and Maryland. .

The Tish Commission steamer Albatross was engaged during the
winter of 1884985 iy scientific investigation of the currents, tempera-
tures, and marine life in the vicinity of the West Indies and in portions
of the GUIf of Mexico, Rhe was stationed for a few days at New ‘Or‘
leans. On hep arrival in that city the exposition management plm:,ed
a portion of the exposition wharf at her disposal. She soon occuplf}d
the place assigned, and was thrown open for inspection by per.sons vis-
iti.ng the exposition as a part of the exhibit of the U. S Fl'sh Com-
mission. The apparatus employed in her scientific investigations waB
arranged on deck, and interesting forms of marine life recently taken
In the deep waterg of the Gulf of Mexico were removed from the tanks
and placed in glags bottles in the steamer’s laboratory, where they could
Do viewed by those who might be interested. At the request of Oapt.
2. L. Tanner, gp efficient corps of officers and scientists remained con-
Stantly on duty to inform visitors of the genersal character of the work in
which 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 vigited
by a very large number of people, she left the exposition in order to
Tosume her work, which had been tem porarily interrupted.

10.—MEETING OF THE AMERICAN FISHERIES SOCIETY.

The fourteentn annual meeting of the American Fisheries Society
(formerly known ag the American Fish-Cultural Association) was held
at the Nationg) Museum in Washington, D. O., on May 5 and 6, 1885,
under the Presidency of Hon. Theodare Lyman, of Massachusetts.
Du{‘iﬂlg the meeting twenty-seven names of gentlemen were proposed
and elected t6 membership, .

The first paper reaq waspby Prof. Robert E. O. Stearns, on ¢ The giant
clams of Puget Sound,” in which the habits, size, and edible qualities
of the geoduck clam (Glyoimeris generosa) were described. This was -
tollowed by 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
Voth gpecies of black bass hibernate in the northern sections of Afnel‘wa'-

r. Fred Mather presented a paper on “ Protecting and hatching tho
Smelt,” 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
capture 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 streams,” 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 conneetion 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 37 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 ouly in Australia, South Awerica, 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
American 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 generd
and types common to Europe and North America is comparatively
small, while the special peculiarities of the North American fishes aré
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 0
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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, aud 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 conclusion 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 market 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 referreq to, and a 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 tha it js the normal habit of the Penobscot salmon to
SPaWwh 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 only 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 188485, 'Fhe facts stated are included
in the Reports of the U. . Fish Commission for 1834 and 1885.

B.efore the fina] 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 Washington Monu-
ment, )

On May 7 the society made & trip to the shad-hatching grounds of
the Potomac, on the Fish Commission stcamer Fish Hawk. At Fort
Washington 4,000,000 eggs were cxhibited in process of packing for
Shipment to the central station at Washingtion. On the homeward
trip a 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.

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

11.—PUBLICATIONS IN 18805.

Reports.—The report for 1883 (Vol. XI) was completed, and moch 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 I'igshing 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 $2.45 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. CoLLiNns, 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 Gancer,
With notes on the species discovered in 1883 and 1884
.~ [From Report for 1825, pp. 769-974.] i
95. BAIRD, SPENCER F. Report of the Commissioner for 1883. A.—
Inquiry into the decrease of food-fishes. 1B.—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 been printed and distributed to the numereus per-
sous making inquiries about carp.

During the year Mr. Chas. W. Smiley, as heretofore, has had (.nmre
chiarge of the preparation of all matter for the printer, the correcting of
thg proofs of text and plates, and all else relating to the proper presel-
tation of the sevepg) volume’s, paafphlets, and circulars, as well as of
their distributiop to correspondents and applicants.

12.—THE WooD’S HOLL STATION.

This station, whiel i second only in importance to the headquarters
at Washington, and which is the center of all work of the Commis-
sion connected with the propagation and investigation of marine fishes
and lnvertebrates, pag always received especial mention in the reports
of the CommissiOn’ 80 as to place fully on record its rise, PI‘OSTCSSL“.M
current condition, Hepe 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 Lag ,

tried nunifested a disposition to allow the experiment to be
e(

O & satisfactory scale, and, from time to time, has made .lib.eml
Abpropriatious, the total amount of money appropriated for buildings
an(i their equipmen amounting to 870,000,

Previous reportg have recorded the construction of buildings f‘pr the
offices and quarterg of the Commission, and for the accommodation of
the pumps ang tapys ; also the commencement of the laboratory build.
g, 1 which to carry on the work of hatching and investigation. ‘ T.lus
building was finisheq in February, and turped over to the Cominission
by the contractor, Mr. Brightman, of New Bedford, Mass., after Whl‘ch
1t was appropriately fitted up for its pnrpose. L

The completion of the stone worlk of the Lharbor of refuge during 1884

 has already been recorded tn a provious 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 cuat 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 uncoustructed, of the
whole series of buildings, only a wyrehouse, 30 by 60 feet, to bo 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, asusual, 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. Siduey I.
Smith, Mr. Sanderson Smith, Professor Linton, Prof. B. F. Koons, Dr.
Hamson 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 Oregan. While there he tool occasion t0
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. Should
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these survive and multiply, a very important element will be .added' to
thefood resources of the Atlantic coast. There are other species whlc':h
It 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 made repeated expemments.m
regard to Obtaining and developing the eggs of the oyster, and .w1t!1
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 reagon to hope for further success in the future.

13.—vISITS FROM FOREIGN SPECIALISTS.

In June of the

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

: s Society, visited the Wood’s Holl and Gloucestemsta-
tions for the purpose of examining the Fish Commission work. Mr.
Uchimura is a graduato of the Sapporo Agricultural College, and took
great interest in the biological and scientitic phases of our fisheries.

In July Mr. Waltep Heape, of the Marine Biological Association, Cam-
bridge, England, visited 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-
slon the Nationa] Fig), Culture Association of England, 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 thijg country several weeks for the puarpose 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 Buglgng, i

In December Dy, Filip Tryboimn, of the Swedish Fresh-water Fisheries
Comuwission, 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“mls for the purpose of studying our fisheries and all their leading
features.

14,—ICELAND HALIBUT FISHERY.

Tho success which attended the halibut fishery at Iceland in 1884, fu-
duced a larger number of vessels to engage in it this year (1885). Six
schooners started from Gloucester to Iceland. They were the Con.cord,
Captain Dago; Alice M. Williams, Captain Pendleton; the David A.
St?ry » Captain Ryan (which three schooners formed the ﬁqet to Ice-
land in 1884); tpe Marguerite, 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 oft 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 exception of the Mar-
guerite. She started from Gloncester some time after the other vessels
and arrived in Iceland so late » 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 having found excellent fishing whenever
the weather was suitable to carry on operations. On one occasion he
estimates that his crew cauglht 50,000 pounds of halibut from a single
set of the trawl-lines. During the month of June alone the Marguerite
caught 80,000 pounds of flitched 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 marked depletion of the halibut on the old grounds and the
practical failure of the supply from which we 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 publie, 2 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 faller information in ragard to this fishery, sve article by Ca,pt J. W. Collins
on Gulf ﬁshorlee, in tho appendix of this volume, p. 267,



REPORT OF COMMISSIONER OF FISH AND FISHERIES. LI

under favorable circumstan ces, thesc large, gamy, and vigorous fish l?)lte
readily, and it sometimes happens that a boat will take a fare of 200
or 2560 fish, some weighing from 20 to 30 pounds (the average weight
being about 10 pounds), in a day. As a rule, the great bulk of the catch
is disposed of fresh at Key West, though occasionally some fish are
salted on the boats, and sometimes small quantities are salted a}ld dried
on shorein a rather primitive manner. Cared in this way it makes
tolerably good food; but the texture and the oil contained in its flesh
suggested that it might make an excellent article of comwmerce when
smoked. The fact that it is seemingly abundant, and can be bought
at a cowparatively 1ow f; gure, the average wholesale price not exceed-
ing 2 cents per pound for fresh fish, favors its introduction as an ad-
ditional article of gmokeq food, in which form it could be introduced all
over the country, thys relieving the fishermen of their present depend-
ence on the Cuban and 1ocal marlkets. .

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 smoked. The Com-
wission i indebted 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 hyye it cured in the DLest possible manner.

The sampleg were caught after the proper season for their catch was
over and during the opening part of theilr spawning season; and some
of the fish in consequence wore in poor condition, while during the win-
ter they are Tarely poor. They proved, "howover, to be an excellent
smoked fish, being testeq by many experts, someo of whom proncunced
them equal or even superior to smoked halibut or salmon, being free
from the rather rapj; taste that the halibut sometimes bas.

16.—cEEMICAT, COMPOSITION AND NUTRITIVE VALUE OF FISH.

The report of the Gommissioner for 1883 contains a brief account of a
bortion of an iuvestigation which has been conducted by Prof. W. O.
Abwater, in parg g, Wesleyan University and in partin Burope, upon tho
.Chem‘cal COmposition and nutritive values of American food-fishes a-n.d
invertebrates, Ty whole investigation is much more extended than this
report implies, ang. includes not only chemical analyses of the flesh of
nearly two hundreg specimens of Ancrican food-fishes and invertebrates
and & considerable 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 dircetion, this
l.)ra“ch of the subject being important not only in its Dearing upon
chemical Physiology but also upon the food values of the substances.
The research hog already attained a magnitude far greater than that
of any other of tho kind: which has been attempted in this country or in
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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 dict, which increases
with the advance of civilization and culture.

¢ As 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-
munitics almost universally select those foods which chemical analysis
shows to sapply the actual nutrients at tho lowest cost. But, unfortu-
nately, the proportions of the nutrients in their dietaries 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 Ireland, potatoes; and among the poor whites of the
Southern United States maize-ineal 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 @ most economical supply
of protein in oatmeal, haddock, and herring; and the rural inhabitaunts
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 suchk
frugal but rational diets, are well nourished, physically strong, and noted
for their intellectual and moral force.

¢« As population becomes denser, the capacity of the soil to supply food
for man gradually nears its limits. Fish gather materials that would
otherwise be inaccessible and lost, and store them in the very form®
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 questgon
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 tho planting of a few individuals in the open s6a
off Boston Harbor ang New York. As no carecould be exercised over
these fish, and there wag nothing to prevent their being devoured, al-
most as soon agy i)lan;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
bermanent inclosures in the sea where the fish, while having' their
natural surroundings, can bo watched and cared for, and from which
~ they can be removed for the purpose of taking and fertilizing the eggs,

to be subsequently hatehed out.

For this purpoge arrangements were initiated in the early partof 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 Figp, 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 return, anq 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-
er:}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 the 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 died in transit. The survivors being very much weakened,
all tho efforts of Mr, W, T. Silk, who had been deputed by the National
Fish Culture Association to care for them, weére unavailing, and the en-
tire number died before being put on board. The experiment will, hoxy.
ever, be renewed another season, as the stake is a great one, and 18
worthy of continged experiment until success is secured.
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Contemporaneously 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 whielh importations can be suceessfully 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-
sulted disastrously, as has already been described under the head of
courtesies received from foreign countries. )

Notwithstanding the numerous disappointments of the present year,
there is good reason to believe that in another summer enough flat-fish
may be acecumulated 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 commuunication was received from Dr. R. von Lindenfeld, of Syd-
ney, Australia, dated June 1, 18835, through Professor Hyatt, of the
Society of Natural History, Boston, asking the services of the U. S.
T'ish 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 meet the necessary expenses.

On a2 carefal consideration of the circumstaneces 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 interseet 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 Dbe possible to keep the sponges alive, experiments being lack-
ing on this ead. Should the opportunity present itself some aquarium
experiments will be made to see in what way this work can be best a¢-
complished under the proper conditious,
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B.—INQUIRY INTO THE HISTORY AND STATISTICS OF
FOOD-FISHES.

19.—PROGRESS IN PRINTING THE QUARLO FISHERILS REPOLT.

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 uuder 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 1385. This sec-
tion is bound in twe volumes, one containing eight hundred and seventy-
five pages of text and the other two hundred and seventy-seveun -plutes
of illustrations of 4] the important species. The analysis of this vol-
ume was printed in the annual report for 1883 . :

Section I, “The Tighing Grounds of North America,” which wa
partly in type in 1884, was téom pleted in 1883, with the 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 temperature diix-gmms.

The table of coutents of this section is as follows:

Introduction 1y Riclg
A.—The seu'ﬁ”{‘i“g 2::3;;:2;}’5; Pucific coast of the United States from the Strait

of Fuea to Lower California. By David S, Jordan.

B.—The ﬁ5h‘f1‘y Tesourees aud fishing gronnds of Alaska. By Tarletou H. Bean.
C"Tl"l? fishing Erounds of the Grout Lukes. By Ludwig Kumlien and Froderick W.
rue,

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

.Section_ IIT will 1o a statistical review of t:ﬁe fisheries and fishing d.is.
tricts, with a list of fishing vessels, giving for each vessel the name, rig,
. 1 18
tonnage, number of crew, fishery engaged in, and other details. This
section i not yet ip type l
. The ggographical review of the fisheries or * coast review,” with statis-
ties, which wag to have formed Section III of this report, has been trans-
ferred to the Census O ffico, 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  T—The coast of Maine aud its fishories. By R. Edward Earll.
IL—The fisheries of New Hampshire. By W. A. Wilcox,
IIL.—The fisheries of Maussachusetts. By A, Howard Clark.
1V.—The fisheries of Rhode Island. By A. Howard Clark.
V.—The coast of Connecticut and its fishories. By A. Howard Clark.
VI.—Now York and its fisheries. By Fred Mather.
VIIL.—Now Jersoy and its fisheries. By R. Edward Earll.
VIH.—Peuusylvuniu and its fisheries. By R. Ed\.vurd Larll,
IX—Delyware and its fisherios. By J. W. Collina.
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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 Earll.
XIV.—Eastern IMlorida and its fisheries. By R. Edward Earll.
XV.—TFisheries of the Gulf of Mexico. By Silas Stearns.
XVI.—The fisheries of the Pacific coast. By David 8. Jordan,
X VII.—The fisheries of the Great Lakes. By Frederick W. True.
APPENDIX. Historical roforence 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 CHARACTJRISTICS.

. 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 No7w England.
. The Irish fishermen of New England.

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

. Tho negro fishermen of New England.

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

13. The oyster-shuckers of Maryland.

14. The {ishermen of Florida.

15. The fishermen of Mobile, Ala.

16. The fishecrmen of New Orleaus, La.

17. The fishermon of Texas.

18. The Awerican fishermen of California.

19. The Ttalian 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 fishicrmen of tho Pacific coast.
27. Miscellaneous fishermen of the Pacific coast.
98, The Arctic whalemen from San Francisco.

99. The fishermen of the Columbia River.

30. Thoe Indian fishermen of thaPacific coast.

31, The McCloud River Indians of California.

32. The fishermen of tho Great Lakes.

—
CLDNUIOICTE WO

-
[

B.—TRE SAILOR-FISHERMEN OF NEW LENGLAND.

33. Shore education,

34. Sea education.

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

38. Litorary tastos.

39. Morals ang religion.
40. Life ashore,

41. Lifo on board the vessols.
42. Public 8ervico,

43. Costume.

44. TFooq.

45. Diseases ang longov
46. Financia) Profits,

C

ity.

3 'ION.
e IW ! NAVI(,A'l
~—OFricEns OF VESSELS; DISCIPLINE OF THE CREW

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

D.—Daxgenrs or TnE FISHERIES.
49, Dungers to
50. Dang
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Section Vg 5 discussion of the history aud me.t-llOQ*?‘ .Oltsstt:;:e captare
and will be in ty Volumes. The first volume “Vlu.dl‘b(}-lmi mals, crusta-
of fish, and the 8econd volume the capture Ot. ‘lql:w;cof Volume I was
ceans, sponges, &g, The greater part (Of 565 l)dlsﬁ;sot‘ the illustrations
put in type in te summner and fall of 1885 and mos )
Were engraved, Tpig section is made up as follows:

VoLuMme 1.

Parr L—The halibut figsheries.

II.*TIIG cOd, haddock, and bake fisheries.
N L—The mackerel fishery.
IV.—The swordfish fishery.
V.—The menhaden fishery. o -
VI—The herring fishery and sardine mdllsltlr,:;
VIL—The shore fisheries of Southern D8laware.
VIII.—The Spanish-mackerel fishery. Kov West
— 1] PV, - . . A f Oy ¢]
D}{{' ?}ﬁ lll'::ltlln:lfui;)s;i;riishery and the Havana® market fishery o
Fla. . s,
XI—The pound-net fisheries of the A.tlﬂ‘ﬂt‘c State
XIL—The river figheries of the Atluntl‘f btﬂt'es.. f tho Pacilic coast..
XIIL—The salmon fishory and cauning interests o
XIV.—The fisheries of the Groat Lakes.
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Vorume II.

Parr XV.—The whale fishery.
X VI.--The blackfish and porpoeise fisheries,
XVIL.—The Pacific wulrus fishery.
XVIII.—The seual and sea-otter industries.
XIX.—The turtle and terrapin fisheries.
XX.—The oyster, scallop, elam, mussel, and abalono fisherics.
XXI.—Thoe crab, lobster, crayfish, rock lobster, shrimp, and prawn fisheries.
XXII.—-The Icech trade and the trepang fishery.
XXIIL.—The sponge fishery and trade.

Other sections of this report on “ Fishing vessels and boats,” ¢ Appa-
ratus of the fisheries,” ¢ Preparation of proQuets,” ¢ 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, forthe 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 incpeased 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.

Attho 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 hdve Leen felt had there been no percep-
tible increase, as much planting of fry was required to offset the ex-
tensive and exhaustive ﬁ§hiug 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 hundreds of
gill-nets have been cmwployed on the feeding-grounds in deeper waters. -
Notwithstandivg this, however, we find that not only has the decrease
been arrested, but that there is & tangible and satisfactory increase,”
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The need of restricting the fishermen manifested itself at t.he mtl%{e;;
ing of the fish commissioners of the lake States, held at Mllvivauthe
August 17 and 18, 1884, where resolutions were passed {nstrléctltrﬁ the
commissioners to urge upon the legislatures of the various Sta o
enactment of statytes regulating the size of mesh so as to ca'tch mf by
fish only. and the adoption of the close season for certain kinds of fis -

With a view of .ascertaining more definitely -the present condition o
the fisheries and of recording any important changes that have oc;'
carred in the locality of methods of the fisheries since the census 0 |
1880, it was decideg to make a careful examination of the entire (‘:hz?m
of lakes from the American shores and to obtain accm:ate'statlstxcs
for compariggy with those of earlier years. The investlgatlon be%in
late in August, under the general direction of Mr. R. E. Earll. The
territory was divideq into districts and assigned to different employeez
of the Commissioy who from their familiarity with the work wero bes
suited to assigt ip the investigation. To Messrs. Clark and eres. Wa\"J
assigned the Amerjeay shore of Lake Huron and tho Detroit Rlver;‘
to Mr. Elis, the Amecrican shore of Lake Ontario and eastern part 0
Lake Erie; to Mr. Bowers, western shore of Lake Erie, and. to MI‘
Earll, Lake Superior and bo,t,h ghores of Lake Michigan. The 1nvest-;-
gation began in August and was continued until November. The fol-
lowing plan of Operations, which had been prepared by Mr. Earll, was
carefully followeq . !

(1) Obtain a Yyjer description of each settlement, especially of those
CONtAININg post-offices, however small and scattered the population, in
order that itg relative ’importance or insignificance may be- known.

(2) Till out in degqj the blank form of each fishing station, note the
humber of men employed, number of tugs or sail-boats emplo'b’edf the
kind and numbey of gill-n(’zts, pound-nets, seines, fykes, or Set'l‘f'es’ thse
Dumber of pounds of harq fish, soft fish, or other fish canght 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 seininge

5) 8pearing, hand-line, net-fishing, &c.

(4) Fil 011tpa blalz;l’: I:L:ne(zlzch ﬁ’shing settlement estimating the amonnt
of fish consumeq by fishermen’s families or by local trade. .

(5) Record on 10 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 employe
the preceding year, as far as practicablg, for the purpose qf comparlsorn
with 1885 ana for estimate in case information is not obtained for 1885.

(7) Mark on charts the exact location of each pound-trap and other
Stationary forms of apparatus, with the name of owner. .Show the {oca-
tion of important fishing Lanks and recfs, their shape, size, name, 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 furnish 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 bas 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, closé
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 feet
in depth, and the size of mesh now used almost entirely is 9-inch. They
are floated with glass balls about 5 iuches 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, barticularly ag during the early part of the season there 18 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, anchors,
hangings, balls, anq boats, stands the * wear and tear?” for several sea-
sons. Nets with floatg g rigged for fishing cost about $18 each.

The cateh for the season of 1835-’86 was not far from 15,000,000 pounds
of codfish angd Ppollock, about one-quarter being the latter. The fish are
taken in Massachugetts and Ipswich Bays in the shoal water, and the
industry, I think, may be considered an established one, and I know no
reason why it should not continue to increase from year to year.

.It 18 & matter of considerable speculation whether this mode of capt-
uring codfish might noy, 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
furnisbed the above facts says: “I have no reason to doubt, with nets
properly rigged anq hung’ that they would be successful, and I §hquld
b(? pleased to manufactur’e a gang of these nets for the Commission,
With special reference to their trial in the bank fishery. We have always
made a specialty of thig industry, and last year we supplied, without
doubt, 90 Per cent of the nets fished to the fleet.”

22.—~THE MACKEREL FISHERIES OF 1883.

_The following summary of the year's mackerel fishery has been fur-
nished by Mr, v, A. Wileox: ) .
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 Iimma
- Brown, Most of the fleet followed the fish from that time until
November 14, working off the United States coast as far east as Mount
Desert,, and returning taking the last fares off Cape 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 catclh of 1884, packing
mostly No. 2%, with a smaller portion No. ’s and 3%s. The average
Drice for inspected mackerel was 84.50 to $53.50 for No. 3's, $6 to 87 for
28, extra 2's $7.50 to $9, and $16 to $18 for No. I’s. Lxtra 1’s sold from
$20 to 832, Some very largo 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 times
found mackerel very scarce, at times very abundant; but they were
small and of poor qnality.. 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 enongh 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 catch. 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 T. Baird,
William E. Mc¢Donald, and William 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.

Vessols 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 §7,425.95, 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. Iish Commission by W. A. Wilcox, assistant.)

¢ E 18,138 |3 |s
] % | = g @ .
£ wd 28| @& B |8
= ase bES I, I =
. . &L . =1
£ s | Ele | %o |Ee| 2k S8 |E2
] & a el 82 1S3 88 |28 =
Port. 3 & = sl 2| | sl 85; |62 |85
2 b o < ] —h | BB O3 k|EC
v < — - - ] Sz S ] 8% | £ E‘ 5
- ‘t__‘n © © @ & ve (&8 8= pore] 3
o @ 2 — = 21 0 1A <]
¢ 8 =t 2 glglaa =8¢ ® 10R
K S Gl G = = gLJ ==} = & ]
“ = b > v 3] = [72] 3] (& =
. ) T —_— o E SN e
Buls. | Buls. ‘ Ivls, | Bbls. {BbE. .
Grand total ....| 35827, 035. 6731, 693, 406;*$1, 204, 2255, 425'1, 8211247, 7*"‘50 768 378, 5156120, G33]0, 504
- = _= =
Maine.
Riddeford covenseenne 1Y seml 5000 1,600l 14 o '
Boothbay ...- oo 120 865.34 45200 13,0500 174] 6%
Bristol ...... 1 21, 08 600 20 14 3
Deer Islo.. 3 205,00 9, 500 2,700 4d6f 7
Eastport . b} 97.34 10, 000{, 2,000 I8, @
Harpsw el . 1 41, 07| 3,000 Lo 12 4
Camden ..., - 21 0k 05! 3, 000 B,000 28 &
Crunberyy Tales . 3] 145.47 ], Ot BB00 B 141, GRY)
Matinicas l*]und. 1 36, K3 1, 5u0] . 1,400 13 'i| 1151 ..
Now Ilarbor . 1 41, 58l 1,200, stel yat S 108!,
North lavou 16, 1, 049,19 60, Sy 24, (500, 24ui ‘7| 16, ;bn 2, 400 18, 789) ..
Port. Ch(lo 41.04; 2, Oy K0P 320 W) MG ... 480
Tovtland . 560 4,450 080 835, 8000 75, 03U 850] 280 47, 2uol 50, B0,

'Including $324,360 for salt and barrels and $428,400 for provisions and runnlng -gear not shown lBP'
arately by ports. Tho amount shown in the table is for seines, pockets, and boats,



REPORT OF COMMISSIONER OF FISH AND FISHERIES.  LXV

dmerican mackerel catch Sor the season of 1885—Continued.
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“~INVESTIGATION OF THE RED-SNAPPER FISHERIES.*

During the eay
gaged in a serieg
uable work cayy;
eries for req gp

Y wonths of the yoar the steamer Albatross was en-
of cruises in the Gulf of Mexico. A part of the val-
ed on at this time was an investigation of t.;he fish-

appers off the west coast of Florida.. Two trips were
maQG from Pensacola., one in Febriary and the other in March, to the
I{Sl?mg'.gm“nds Which were known, and seirch was made for new oues.
This was the first effort made under the aunspices of the Govemment’to
e€Xaming the offshore fishing-grounds of the Gulf of Mexico, and its
Suceess and thgy, of others bid fair to add materially to the resources
of the (‘,()untry.

Their development must be of considerable consequence to dur Gu}f
L‘.O&St’.&md If methogs should be applied by which the products of these
fisheries ?Ould get into the general markets of the country our'food
squly mlght be materia.lly allgmented.

C(:HI-L Vazlun.blo discussion of this subject may be found in an article by Capt. J. w.
'8 1u the appongix to this Roport, p. 217, '
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Tne red snapper (Lutjanus vivanus Cuv. & Val. [or Lutjanus black-
fordi Goode & Bean]) haslong been locally known as a favorite food-fish,
Dbut 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 the
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 be 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 those
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 a8
distribution of the fish.

The cbaracter of the grounds, in respect to the abundance of fish t0
be found upon them, seems to be changing in a very marked manper
This change, which has been most noticeable during very recent years,is
gtill going on,and localities formerly remarkable for the 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 contiunually obliged to exten(
their cruises farther off in order to meet with success; and it is fear®
that this decrease in the gbundance of the fish may continue until tbeé
fisbery will be no longer profitable. There are several reasons why thé
abundance of red snappers may be more easily reduced than can be the
case with the majority of food-fishes, inasmuch as these snappers aré
Joeal in their habits, occupying a-region of comparatively small Pr%
portions and being found only in small areas or banks within this ¢
gion, and as they are taken at all seasons of tho 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 fish
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 and boats of uearly all 8¢5
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 aro rigged in a very primitive manuver, 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 smalle®
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fish, such as lady-fish, skipjacks, porgies, &e. A vessel engaged in this
shery usually carries from 300 to 400 pounds of salt bait on each frip.
tht;\er fish when caught may be used as bait, and this, when fresn, h.as
tom&{(‘l\'antage of Leing tougher than the salt bai.t, and not so easily
smail rom the hooks. Much care must be exercised in searching for the
an£1 and closely circumseribed spots on which the snappers are found;
4, even when found, the fish, which are usually 50 ready to take the
UL, cannot always be caught.
to n?me vessels put the whole of their catch in ice and thus carry them
care 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
o ser case, whep a fare is obtained it is necessary to 1.*each the ma-rkgt
exoé)ogl as possible, *From Pensacola all the fish shlppgd go Ly rail,
va Pt those sent to New York, which are generally carried by the Sa-
Rah Steamship Company’s line. ,
i m“l;;ng OcFober, November, and December the best catch of the year
Dara?' e, Wl.]ﬂe from the middle of March to the middle of June com-
re vely htt}e is done, so that the vessels generally haul up for two or
Vere n}ont}s in summer. The fish range inweight from 2 to 35 pounds,
or tiglng 7 pounds. The average price paid by the I’ensacola 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,
o : those who have the best opportunities for knowing claim that the
Yo n“al)pers are rapidly becoming scarcer on tho grounds where they -
o fW taken, it seems eminently desirable that some means should be
o eI:)( l?d for preventing thisdepletion. If theabuudanceofthis fishshould
ar aunsted, 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
Pro ¢ Drevented by two methods: First, the application of artificial
. “Pagation to the red snapper; and, second, the discovery of new fish-
5‘%P0:nds that may be worked while the old ones are recuperating.

’ I’Pese(:]t he grtiﬁc.ial propagation of this fish, it must be said that at
dong ISO_ little is known of its breeding habits that nothing can now be
Alb{{tl‘ tis a matter of congratulation that the recent researcpes‘of the

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

rig ngOI}nd yet unworked off Tampa and south of it where the snap-

by is .eeml.ngly more abundant than where it has formerly been sought.

haustmdy give relief to the old grounds before they are too much ex-
ed, and may lead to further investigation and discovery.

24,—THE BLACK COD OF THE PACIFIC.

T .
i.s nile black coqd (Anaoplopoma fimbria Pallas) of the North Pacific Ocean
Ua ap 2 true cod (Gadus morrhua Linn.) in its family relation, but in
bona,.,?ea”f'ncﬂ somewhat nearly resembles the pollock (Pollachius car-
'it%lf %8 Linn,), having a color on the back which has obtained for both

A0d 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 Atlantie.

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, Behbring Sea, or the Sea of
OXkhotsk, the occurrence of the black cod, which is found in abundance
in Puget Sound, Fuca Strait, and from Cape T'lattery up along the coast
“to Alaska, may be of great commercial significance. Black cod are nob
common in the markets of San Francisco, where they are small in sizé,
weighing abouf; 3 pounds, and are little estecemed ; but farther north-
ward they are better and larger. The fish are found of larger sizoe 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 Leen in the hands of the Indians,
whose appliances are necessarily rude, though cvidencing a considera-
ble degree of skill in their adaptation to circumstances.

The problem is to cateh these fish on a bottom that is more or les8
rocky and studded with coral, in about 100 fathoms or more of waters
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 are 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:
erel, or preserved in various ways. Already they have been dry-salte
and sent across the continent, arriving in Washington and Boston 1B
godd condition. They have been cooked in different ways and eate_“
by several experts, and various opinions have been expressed as to theif
edible qualities, all being more or less favorable. They are somewb?
different in taste from any Atlantic fish ; but they have a firm ﬂ‘fsh
with a good deal of fat, and are characterized by an oily savor, Wlll"n
some call a little ¢ strong.” ‘

The way to treat them in order to get their true flavor is said to 1®
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 sorv
with plain boiled potatoes. When cooked in this way, they are calle
fat and rich, with the flavor of the best mackerel. Madeiuto 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 g little in itS olly
taste. Some have declared that when boiled the black cod tastes Ly ]
like halibut’s fin ; others, that it closely resembles the corned Newfoul™
land turbot; and, as is well known, halibut’s fins and turbot are ¢
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Sidered great delicacies by those who are fond of fat or oily fish. It

ma}(es 2 good salt fish, though scarcely equal to our regular codfish,

Which it is not at all likely to displace in the Eastern markets.

a Lien Smoked it scems to be a success, and competent judges have
e.da'red 1t equal to the best smoked Greenland halibut. Prepared in
18 Wway, it bids fair to become a valuable article of commerce in all

g:g'ts of the country, if its catch, preparation, and distribution are not

®nded with too great espense.

25.—THE FISHERIES OF THE PACIFIC COAST.

M'I‘- Charles H. Townscnd was sent to Alaska and the Pacific coast
i‘;"}llg the present year tostudy the whale and other fisheries. A pre-
Hnary report of his work, farnished by himself, is as follows: _
ZOOIW*‘.S In Alaska, at the Pribylov Islands, in June, 1883, engaged.in
0gical work, when the U. S. revenue-cutter Thomas Corwin called
aseur«eton hel‘ way to the Arctic. An opportunity offering to. accompany
on bdo uralist an exploring party to be sent up the Kowak 1.%1\'(31‘, I went
Calledaril’ ﬂnd after several days’ uneventful voyaging, during which we
entor at Sau}t Michael’s, Golotnin Bay, and Port Clarence, the Cor\Ym
ice weld' Be_ln'm g Strait on July 1. Here wo eucountered much loose drift-
at u “?h lmpeded our progress into Kotzebue Sound, where we m?i\.?od
bri«vhuo.c}%k on the night of July 2, the midnight sun still shining
of ;e AR as‘ might be expected from the high latitude and the sea.s.on
in?r . faII:. The steam-launch was put overboard, and our party, cons1st:
;é 'leutenant Cantwell, two scamen, and myself, and several Eski-
owsss.tarted up Hotham Inlet to the mouth of the Kf)\vak. '];his river
‘Vhichnl])to the inlet through a delta about 40 miles wide, the'lslauds of
is €ar a thick growth of low pines, the first I had seen in Alaska.
any O?robzlbl.e tpat the forests approach nearer the coast here than at
llaber Point in Northern Alaska.
an) out eight days, by continuons traveling, wo reached the head of
in aunch navigation , at a distance of nearly 350 miles from the sea,
With tieplel‘_ty of pine fuel all the way for our little steamer. Iere,
nel aS§lstance of two seamen, I set up my laboratory on board the
Iecting", ;VJI.nch was supplied with a good canvas cover, and began col-
o riv;r 'Cutenant Cantwell and the natives going on to the source of
thig Cam With the canoes. During the three weeks that I rem.amed at
Borty ofrt,)i,a re"fote. spot in ‘the interior of Alaska:, and consmer‘ab]y
Unmg Garetic circle, I gathered a goodly collection of fishes, birds,
Nativeq N 1’1 and plants, and filled my note-book with memoranda on tho
Lig o - the physical aspects of the country.
Dant Cantwell found the source of the Kowak in a largoe luke
With ® mountains nearly 450 miles from the sea, a lake swarming
takey ® largest of trout (Salvelinus mamaycush). Photographs were

Dany places along theriver, as well as.observations for lati-

Bte,
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tude and longitude. The Kowak flows through a well-wooded country,
the forests 'frequen‘tly being separated by long stretches of open tun-
dra land. We saw a few reindeer, and had evidence of the presence of
many kinds of fur-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 the 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 seals. Trom there I went to
Oonalaska, where I spent two weeks with the birds and the fishes, and
returned to San Francisco by the Alaskm Commercial Company’s steamer
Dora, arriving on November 8.

My entire Alaskan collections are as follows:

Mammals, 36 specimens (19 of which were far seals), the rost mostly
small animals, representing 12 species; birds, 268 specimens, cmbrac:
ing 80 species; fishes, a collection representing 18 species. Ono bird
from Otter Island (Tringa damasccnsis) is néw to the fauna of North

. America.

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

Trrom San Francisco I proceeded to Humboldt Bay, Northern Cdll
fornia, where I remained until December 17, gathering statistics relat:
ing to the fishes of that part of the coast, and where I also obtained
150 birds and 11 mammals. Ithen spent a mounth visiting the whaling -
stations along the southern coast of California and making inquiries
respecting the present condition of the gray-whale fishery. Owing to
stormy weatlher I was wnable to obtain a skeleton of this whale. MY
studies 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 breeding resorts in the lagoons of Lower California.

926, —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 termumted o
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iug’l tl’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‘nfnents of Qreat- Brx.talu and the United States. that fishing
had herge: would Fontmue until qalluary 1, }8_86, substautlal.ly as they
subse etofore exx.ste‘zd, the necessity of obtaining data on which to base
sion m(ligﬁQt.negotlatlo.lls was clearly seen. In order that this Commis-
0\'em° t co-9pemte in the.fullesl'b way with the other brauch‘es'of the
mn"emmm}t, 1t was deFerm.med Lo enter upon t-h(? most practicable ar--
G:embe:nb for collecting mfor.matlon. I accordingly, on the 10th of
the Treau’ addrgsscd thefollo.wmg lett(.ar to the llonf)rable .Secre.tary of
16 custsury’ which resu}ted in the .deswed instyuctlons bemg?r given to
ureay 3;}15 Oﬁtlce.rs and in the cordial co-operuthn of the Chief of' the
00 ear] Statistics of the Treasury Department in the work. It is yet
Tly to speak concerning the results of this undertaking.

U. S. CoMMISSION OF IISII AND I'ISHERIES,

S Washington, D. C., December 10, 1885.
Wit-lllRG:rr:fl;;e n(?ce.ssit,y .of .shapin‘g :‘md negoti.abing a new ﬁspery treaty
frequent, a 1:’»_1“xt-aln affecting colonial waters in N or.th Am'erlcz.l, and the
ing the 1ODGt.lt:'lonsVto‘Congmss for general and special -leglslatlon atfect-
foren :aht.les, seasons, and apparatus to be used in the capture of

pecies, render it especially desirable tobave at hand, availa-

¢ for . . .
in‘terestreference, full and accurate information regarding our fishery
8. . . ~

li A very )
lQQHSGd to
r'egulﬂations
Vesse] to

e Owne
o Ciﬂls 0

arge percentage of the fish are taken by means of vessels
engage in the fisheries by the Treasury Department. The
of said Department require that the papers permitting the
be used in fishing Le renewed at least ounce a year, and that
I or master of said vessel, or both, appear before the proper
N owf;lthe Department to make t.he necessary signatures. .
Tegarding :lll‘ and master of each fishing vessel are thoroughly informed
Uring ¢ l:,el U moYemeuts of the vcssgl and t‘he amount-of fish taken
hg inclog ,das.t period of enrollment orlicense. Ihave, therefore, caused
tig o eL list Qf questions calling for general and statistical informa-
mobation I;,repm‘(;d for your consideration, and if it meets with your ap-
Drillte_q and (:11}1(1 ?espectfully request thftt you will cause the same to Lo
COag &ml'il 1stnbu‘ted amoug the varions customs officers along the
“letru'ct th ;l the‘reglon bordering on the Great Eakes, and that you will
Batigy Obt; _Ofﬁcmls of your Department to ill 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
hft "6 gy, ;”1301-‘ I have further to request that such blanks as may
bilag; o 1 led out, or copies of the same, bo forwarded to me for com-
Dapepg R the first day of the month following the renewal of the vessel’s
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By such an arrangement it is possible to obtain general and statis-
tical information of the greatest value to the Governwment for purposes
of legislation and record. The compilations from the blanks will, if so
desired, be sent to the Treasury Department for publication.

I have the honor to be, yours very respectfully,
SPENCER ¥. BAIRD,
Commissioner of Fish and 1«1shcmes

The ITon. SECRETARY OF THE TREASURY,
Washington, D. C.

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

C.—THE INCREASE OF FOOD-FISHES.

27.—~BY PROTECTIVE MEASURES.

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

I respectfully transmit herewith & report of a serics of experiments made in obe”
dienco to your instructious, with the object of determining the extent of the injurious
or deletorious inflnences exerted upon young shad confined in water containing differ
ent proportions of the waste products from the ammonia works in West Washingtod:

The sample experimonted with was furnished by the Board of Health, and was ob-
taincd from the above-named works. A portion of the oxiginal solution has beou 10
tained for reference. Thoe result of {he experiments shows that this wasto produob
exerts a distinetly deleterious influence when present in the water to tho amount 0
onc-fourth of 1 per cent or in the proportion of 1 gallon to 400 gallons of Potomac Rivef
water. No expériments wero mado with solutions of less strength than one-fourth ©
1 per cent. If we consider only the direét eflect on young shad which have not yob
bLegun to feed, it is probable that the area of injurious pollution in the case of tho
Potomac River does not extend very far from tho point at which the waste products
are discharged into tho river.

Beforo cowing to any definite conclusion, however, wo must take into consideratio®
the fact that tho very young shad, which have not yot begun fecding, are much les8
gensitive to injurious influchces in tho water in which they are than the same fish
after their sacs have beon absorbed and thoy bave begun feeding. We must furthef
consider that the minutc food upon which the young shad feed is mnuch more gensitivo
to injurious influences (especially those exerted by the presence of coal-tar ](u'o(lucts
than are the young fish whicii feed upon them.

Other investigations point to fhe same conclusions, as shown by tho
following quotation from the Popular Science Monthly:

Messrs., C. Weigett, O. Sacre, and L. Schwab have investigated the effocts on gl
eries and fish-culture of sowage and industrial waste waters, and find them very
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dﬂmaging' Chloride of lime, 0.04 to 0.005 per cout chlorine, exerted an immediately
deadly action upon tench, whilo trout and salmon perished in tho presenco of 0.0008
ber cent, of chlorine. One per cont of hydrochloric acid kills tench and trout. lron
flnd alum act gg specifie poisons npon fishes. Solution of caustie lime has an exceed-
Ingly violent effect upon them. Sodium sulpbide, 0.1 per cout, was oudured by tench
for 3o minutes.

28.—BY THE USE OF FISHWAYS.

. Lishway over the Great Falls.—Reference has been made to this work
n previous reports. Since then a site has been selected for the con-
Struction of a suitable fishway whick it is hoped will enable shad,
8triped bass, and other food-fishes to ascend to the upper portion of the

otomac, ,

A plan of fish way, suggested by Colonel McDonald, who prepared the
Decessary workin g drawings for the purpose, was adopted, and recom-
ln(?nde(l to the Secretary of War for such further action as h¢ wight

Ik proper.

A contract having been given out by direction of the Secretary of

ar for constructing the fishway, work was pushed forward during the
Suwmer of 1885, The conditions of the contract required the entire
“,'Ork to be completed on October 31 of the present year. Tive see-

1008 were at that date in process of construction,and high water oc-
?u“'i“g at about that time {ound none of the six sections completed,
and pug gy end to the work for the scason.

Che lowegt, or sixth section was most advanced toward completion,
hee‘n"g ouly the setting of the line of coping provided for in the plans
hd sp ecifications to insure the permanence and durability of the con-
S uction. It suffered little or no injury from the floods aud ice of the
Vinter, ang needs only to be completed as planned to render this part
0 construction permanent. '
he work remajuin g to be done at the end of the year is as follows:
fr(gl) The erection of a weir dam, about 40 feet long and 5 ‘feet higl.x,
M the abutment of the fishway to the opposite shore, the object of this
“INg to regulate and control the supply of water to the fishway, and,
o ¢ 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 WVing over the dam may be discharged into the river below by the

° of the fishway, instead of over the lower end, as is now the case.
ruﬁ?l)nThe placing and securing of the 12-inch coping to cover the

n ® masonry walls forming the sides of the fishway.
he removal of the loose rock piles up at the lower end of tho

Vay anq excluding fish from access to it.
Iy N matter will be brought to the attention of the Secretary of War
blot, ° SPring of 1886 with tho request that at least sectio_n 6 be com-
Dletin at once, An additional appropriation may 130 required for com-
8 the other sections.
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90.—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 returst
to Englaud cndeavored 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
~made 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, apa
are almost always near the old monasteries. Tens of thousands of old
carp pouds ouce existed in England, but as the carp were 1o 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 Tnited 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 it
every State and Territory. -The average distance to which they weré
sent was 900 miles, and the, total mileage of shipments was 9,000,000
wiles; 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. Aqud
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 spent nearly
£30,000 on the same object. The scale on which this is done way be
indicated by the fact that the Government at Washington provided
the TFish Commission with two steamers, commanded by officers of the
Navy, and specially designed for scientific research and for fish prop?
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 il
heavy seas, but is well fitted for the latter purpose. There are geven”
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 enlarge upon it; but I 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 the
work is done by volunteer agency. The various universities send theif
naturalists, and the Smithsonian Institution devotes money for gpecid
researches and publications.

«There is an essential difference Letween the mode of proceeding of
the Government of the United States and that of our own country in
relation to fisheries. We have had comuwissions without end, on som®
of which I have served. Vast bodies of contradictory evidence bav®
been obtained from fishermen, who, I agree with Huxley, know Jes®
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?;’101133 fish than the community. Our commissions haveled to little use-
Dutl‘LSult: The American comiissioners act in a different way. They
entiguesnons directly to nature and not to fishermen. They pursue sci-

.. 1¢ methods, and not those of “rule of thumb.” They make scien-
olt{if(; Investigations into the habits, food, and geographical distribution
iVBSheS, and into the temperature of the seas and rivers in which they

orspawn. Practical aims and experiments are always kept in view.
an dan experiment, they tried to introduce shad on the Pacific coast’
ol Succeeded ; they tried to introduce California salmon to the Atlantic

ODe und fajled, Asan instance of a practical aim, they have restocked
cr:asacrameuto and its tributaries so effectually that the annual in-

. ;j‘;leaCh’ year, for the last few years, has been 5,000,000 pounds.
Zato ¢ object of my letter is to show that, while the private propa-
ung T may cultivate young fish by thousands, aquaculture can only be
up Srtakeu by a government, for its statistical results must be counted
of thy hundreds of millions. 1n the United States all the departments
sist e Govern'ment cordially co-operate in fish-culture; the railways as-
¢o m’Sf“_Drovxpcial bodies are active. In §cotl:md we have a ﬁ§hery
°&nnolt;ss-m"’ willing and able to mal‘ie_ expernpents, but the Admiralty
cannot find a vessel to make dredging cxgeriments, and the Treasury

i0loe; fing £13000 to carry out important resea-rchqs only half complete.

o gical stations in England and Scotland are being formed slowly on
-wrtount of deficient public support.” - .

M"el‘y interesting series of articles published in the American Field
C&o; T. A, Boo.th, a well-known fish-dealer of San Francisco and Chi-.
\.e':y’iconlmencmg with the number for November 7, 1885, contains some
Ereat ’I:IDOrtant suggestions. He calls attention to the fa'ct of the very
Quote Gerease thut has taken place i'n the fishery industry, and
as fo]) the statement of an old and experieaced fisherman of the lakes,

G« ‘0ws ;

Omthelfn years ago a sail-boat, with a erew of four men, used to run
8 hay) ght to twelve gill-nets, and catch 2,000 or 3,000 pounds of fish at
Pouy d. OWw 1t takes a gang of sixty to eighty nets to catch as many

§, and it takes a steam-tug and seven men to tend the nets. We
¢ateh more fish now, altogether, but we don’t make as much money
6did 5 while ago. '
eoule further remarks that originally “whitefish in almost any quantity

i cog taken at almost any point along the shores of the lakes and
Deegg tnechons, even by the use of seines, and the pound-nets rarely
8capcq 0 bg more than 20 feet in depth. Now the fish have become 8o
thejy sh-at it is no unusual thing to run out as much as 40 miles to
n depty :,“g'grouuds, and pqund-nets are used 40, G0, or even 100 feet

8.8“»

‘

n . .
wallke:xamlnatlon of the books of a very successful fisherman of Mil-
anq 3 Shows that where formerly his catch averaged 1,000, 2,000,

¥V Pounds, now it scarcely 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 Dbefore (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 Sacramento. In
about three years he went back to his cannery, and year before last
(1883) there were eleven 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, the Scotch Fisbery Board cabled to send, at their expense, a fish-
culturist competent to conduct operations in connection with the sea-
fisheries, and to assist them in inangurating 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 engineer
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 coustrﬁcted, 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 cconomy 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 tabulate
under Colonel Mc¢Donald’s direction, and the table will be found 0%
pages X and cxI of this report. It shows the following totals:

Fish. ‘ Number. ‘ Fish.

GHAA, e eeer cmvcessmernnnasocesoscans 200, 046,350 || Brook troub. .. .ocaeiiiiiiiiniiiiaaat
Whitofish. ... .. [ 77,072,000 [ Salmon trout...ccecveanee....
Cnliforuiﬂ salmo .ne 33,172, 734 Cod.vnnn ieeecnieieaiiiieee
Atlaptic 8a1M0D ceceaeimeaniaeiann, 12,519, 837 || Rangeloy trout...ccocoeoveiiainnnne.
I’rpsﬂ-wﬂtor BEFing . ceeeeeven ... 0,833,000 || Schoodic snlmon (bybrid)..
Landlocked aahmon . ..... .| 6,404,961 || Rhine salmon...... e
Rockflah or stiiped bass 400, 000 {| Moranke .....cooecoooi.-n
Spanish mackarel...... ’ 270, 000

l .
White perch...... .- 180,000 | Totalcveeee cevceeveionoecrnanans
Californis trout.iocecveacaaiccieanens

116, 830 I
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31-‘SPECIES OF FISH, ETC., CULTIVATED AND DISTRIBUTED IN 1885.

The 8pecies of fish and invertebrates receiving the attgr}tmn of the
00mmiSSion during the year, with tho exception of the addition of a fe)v
more or lesg interest, are the same as heretofore.' ‘Work has be.(,{l
Prosecuteq op alarge scale in regard to only a few species; t‘h?se receiv-
Ing special attention, in addition to the.several varietics of balmon?d(c,
are the shad, the carp, and the codfish. Tho scale of ‘the nperatxo‘ns
Oh which te work has been conducted has, however, in many cases
€en mucy greater than heretofore ; not only a larger number having
€en hatcheq out, but the area of distribution being greatly extended
he following is a 1iSt of the species included:

. The Codfish (Gadus morrhua).
he White Perch (Roccus americanus).
The Whitefish (Coregonus clupeiformis).
The Moranice (Coregonus albula).

he Grayling (Thymallus tricolor). .

he Brook Trout (Salvelinus fontinalis).

he Lake Trout (Salvelinus namaycush). o
* The California, Rainbow, or Mountain Trout (Selmo irideus).
* The Atlantic or Penobscot Salmon (Salmo salur).
The Schoodic or Landlocked Salmon (Salmo salar subsp. sehago).
he Brown or Buropean Trout (Salno fario).
* The Loch Leven Trout (Salme levencnsis).
The Quinnat or California Salimon (Oncorhynchus chouicha).

he Shaq ( Clupea sapidissima).

¢ River Herring (Clupca wstivalis).
The Smeit (Osmerus mordax).
€ Tomcod (Microgadus tomeodus).

The Carp (Cyprinus carpio).
The Goldfish (Carassins auratus),
The Golgen Ide or Orf (Leuciscus idus).
v. The Tench (Tinca vulgaris).
u; The Catfish (dmiyrus nebulosus).
. he Litt1e Round Clam (Zapes staminca).
y. 'l'he yater (Ostrea virginica). )

: ® Americap Lobster (/{omarus americanus).

Tn 2ddition to the species mentioned in the foregoing list, the. r.ed-eye
r ¢h (Ambloplites rupestris) and black bass (Micropterus dolomiei) have
o Cived favorable consideration and may perhaps be added to the list
Speciey cultivated at an early date. A small lot of cach was col-
froy,” © present year for the special purpose of meeting a request
111] the Marquis of Exeter. ‘
’ende blacl bass, although frequently c:tllgtl for, cannot be lecgmi.
the ed ?0 farmers generally, or for use in limited \f'aters, on a‘ccc?un 0
a carmvomlls nature of the species, the neccessity of keepm.g t-he.m_
ble from otper fishes, and the expense of providing tltlem X;;I;t:;;:
Ing riV:I(‘L. They are, ho'Weve.r, frequently used to advantage
and large bodies of water.
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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 throughout the country that persons
wishing to cultivate them can quite- readlly obtain them without the
assistance of the General Government,

a. The Codfish (Guadus morrhua).

The Wood's Holl Station.—Preparations were made on an extensive
scale for hatching the ¢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 eggs, 6,000,000 in number,
were taken on December 2. Many million eggs were taLen during the
season from comparatively few fish, and were hatched with a rela-
tively low perceutage 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 MeDonald jars was found to be an improvement;
and counes with Captain Tanner’s attachment were also ngsed. In somo
instances the density of the water seemed to be too little, causing
considerable 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 werc 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 (Roocus americanus).

The 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.

c. The Whiteﬁsh (Coregonus clupeiformis).

The Northville Station.—The work at this station, which remanned
under the supervision of Mr. Frank N. Clark, was carried on by mucl
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 sté-
tion, mostly from the island region of Western Lake Erie and from fish .
penned at Monroe, Mich. The first eggs came from the spawning bed?
of Lake Frie on November 11, and the last on December 7. For hateb”
iug, the eggs were carried forward in creek water, which is sevel‘.*"1
degrees colderthan spring water, until abotit §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 an
shipping. The hatching began on March 7 and ended on April 20, the -
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av'rerage period of incubation being 125 days. The temperature of the
Water used varied trom 320 fo 430 Falr., the average being 344°. Thé
Shipments of eggs for the .season, amounting to 42,800,000, which is an
ncrease of 11,800,000 ovet those of last year, were made principally
uring December and Jannary, of which total, 2,000,000 were sent to
the National Fish Culture Association of England; 2,000,000 to the
¥C'man Rishery 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
anesota; 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
800d condition, and but a very small percentage of loss was reported.
0 every instance the egas were carefully handpicked, and the details
of each shipment 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 aceumulation and overcrowd-
g of fry and allows of their disposal while in & vigorous condition.
U the nineteen trips the two cars ran a distance of 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
8 deposit of fry, care being taken to convey them not less than 2
Miles from ghore, N
- The Alpena Station.—The work at this station is carried on in con-
Tction with that at Northville, and 16,000,000 of the eggs taken in at
Dena were yepacked and sent to Northville where there are Dbetter
a‘izclht;ies, for shipping. During the season 68,000,000 eggs werereceived
of g‘e Alpena hatchery.  Most of this supply cawme fr(?m the west shore
1o ake Huron and from Lake Michigan, 20,000,000 being obtained from
W tel‘ritory along the north shore of Lake Michigan where eggs were
€N as late as December 16, when the fish were still spawning. The
a«tching Season at Alpena was about a month later than at Northville,
ut the busy periods at the two hatcheries about coincide. .
Gre © humber of oggs hatched at both stations for dis.tribu_tion to the
o 3t Lakes wasg 92,000,000 (distributed from Northville, 02,000,090;
n AIDGDa, 40,000,000), an increase of 4,000,000 over the preceding

Ye ; :
Ia “% While the number actually planted was considerably greater than

J

distryea-r, Owing to slighter iosses in transportation. These fry were

To thuted to the great Jakes as follows:

Tor®eRuron .. 30,000, 000

To Loy ® Michigan . 29, 000, 000

T ke Brig T 15,000, 000

To [k Ontariq.. ...l /T 12, 000, 000
0 Buperigy 6, 000, 000

DR R R R I P R I R R AR R R ]

92, 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 egzgs were placed in the McDonald jars
and hatched well; and 990,000 fry were planted in the deep lakes of
Loug Island.

d. The Moranke (Coregonus albula).

The Bucksport Station.—On January 30, 1885, a case coutaining 50,-
000 eggs 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 Badev. The eggs were in good condition,
and were repacked and sbhipped to the Bucksport station, which they
reached with o loss of only 300 dead. Subsequent losses in hatching
left 40,000 fry, which in April were planted in Heart Pond, near OI‘-I-
Iand, aud Lake Hebron, near Mounson, in Maine.

Two consignments of the eggs of t]ns lish, aggregating 150,000, were
also received from the Deutsche I‘ncherel -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 stock-
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 0.
albula from Germany the above-named society was also being favored
by the Deutsche Fischerei-Verein, 100,000 eggs having been received at
DParis in the spring of that year. M. Ravcrct Wattel, secretary of the
society, reports it to be an excellent species for mtroductlou into the
lakes of Northern Europe and of especial value to the fresh waters of
I'rance, such as the lakes of Auvergne.

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

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

The bod) is six times aslong as it is high, and 2 to 24 times as high as it is thick; the
head is pointed ; thesuout does not havea blunt end; the lower jaw projects a httlcr
and its thick chin fits in a shallow eut of the middle jaw. The jaws have no teeths
only the tongne has very diminutive and tender teeth. The shape and position ©
tho fins resomble that of other kiuds of Coregonus. The color on the top is bluish-
green, on the sides and belly silvery; the dorsal, ventral, and candal fins are groy
and the other fins colorless. The milters aro much moro slonder than the spawners
The small Marane is found in nearly all deep lakes of the Uralo-Baltic range fro™
Russia to Meckknburg aleo in the soutbern part of Scaudinavia and in Finland:
Geperally liviug in deep water where they feed on small crustaceans, worms, 9
muscels, they come to the surface only at night, especially during warm summo’
nights, when they sport in the water so that the splashing can be hoard for some &i¥”
tance. In November and December they go into shallow water for the purpose ©
spawning, generally only at night, and leaping about in an exccedingly lively met”
ner, and 1oaking a great deal ofnolso they drop cach from 2,000 to 5,000 cggs, abol
millimeters in sizo, into the water. Tho eggs sink Lo the bottom, n,nd gonem“y
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I;er: to thfs petioles of aquatic plants which are, with hardly an exception, found in
in ]al;“,’wnlng places. In larger lakes the Coregonus albula regularly wanders aboug

. L‘{:e sch?ols; t-hl‘ls, e. g., in September and October they leave the Mauer Lako and
sprig We;mn Lake in East Prussia and go into the Spirding Lake, to return again in
in magx; D most of tho lakes this fish reaches a length of 12 to 15 centimeters; but
and muy waters, e g the Dadey Lake, near Bischofsburg, the Lyk Lake, near Lyk,
on ace ny Othex:s, it renches a length of 20 to 35 centimeters. Asitis Lighly esteeived
Seine, ount .of its delicate moat, this fish is caught in large nuwbers with nets and

8 and is brought into the market either fresh or smoked.

® The Gr ayling ( Thymallus tricolor).
ti(:l;lhefl‘gi?hi.‘gan grayling is native to the waters of only a small por-
on ;) ‘Ilchlggn, but is also found in the headwaters of the Missouri, in
5 OuLhanfa’ ar.ld in the region of the Yellowstone P.ark. It never occurs
is, or of latitude 43© north, and its principal habitat on this contin(?nt
of Miwla's unn.l recently, in the northern part of the southern peninsula
2 ichi: tigan, in the clear, cold, rapid streams emptying into Lakes
Theb;f' a,r.ld Huron,'especially in the Manistee and Au Sable Rivers.
tists iy, 1180h1gan grayling was first ca!led to the attention of local scien-
U8 mighi 54 or 1855, and it was dessmbed and locally known a8 Thymal-
Ziven itﬂganszs up to 1864, when its present name of T. tricolor was
ommi : after a careful examination by Prof. E. D. Cope. The Fish
arti) 8lon Beport for 187273, printed in 1874, contained a valuable
6 on this fish by the late James W. Milner.
ouy c:saiveragg size of the grayling is about 10 inches in length and 8
Weighip “2We’ght; though they have been taken 16 inches long and
troug ingﬁ pounds, fmd even 1ore. ;t is said to be equal to the brook
it ig mOrea‘l"’or’ and is one of the gamiest of fish; but, unlike the trout,
the Quiet ikely to be found in the swift ripples and shallows than in
toge ther igoﬁls of the stream. While the adult trout and grayling live
Ainty me : armony, the eggs and young of tjhe l.atter. often .furnish a
reams w% : fOI‘ the trout, and hence the grayling is being driven from
inty ich are congenial to the trout. .

Teang a{:;“‘? ago the grayling were very abundant in some of the
Dbearin l‘lVer.s of Michigan; but of late years they have been dis-
feareq uil S0 rapidly that their final extermination in this region is
g so,mew%ss something is done to prevent it. This disappearance is
trod“ctioll at to excessive fishing, but largely to the migration or in-
8tin morg tOf the trout into the famous grayling streams, and perhaps
1o luxnberi 0 the settling up of the country and the consequent increase
Drecediu Dg. The grayling spawns in spring, about or immediately
aljy Spa ‘f the beginning of running the logs down the streams, gener-
%ee . nelng in the Lody of the stream where the water is not very
edg, ang dlé the _logs come down, driving off the fish, raking up the

An favOmbslterOylﬂg the spawn.
i ing ap . waters this fish is prolific (more so than the brook trout),
g Seasop g erage of from 3,000 to 4,000 eggs per spawner. Its spawn-
eems 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 has 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 hatching
as no suitable food was found for the young fish. Those that liveds
however, did well and grew rapidly. The Michigan State Fish Con
mission has made several experiments in cultivating this fish, but &
without definite result. Experience seems to show very clearly tha?
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 hav®
gradually died, till but few are left. Experimentsin thisline will prob‘
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, 8B
for impregnating and hatching the same. This was done in the winter
of 1879-'80.

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

f. The Brook Trout (Salvelinus fontinalis).

The Northville Station.—The work of the past season may be regarded
as fairly successful, though not so much was done as usual. In alh
225,000 eggs were obtained; from which number, 145,000 eggs Wer®
shipped, 25,000 {ry hatched, and 25,000 eggs sent to the Michigan fi6
commission at Paris, Mich,, in exchange for an equal number of egg"
of the same species which were hatched at Northville and mostly ¥
tained for breeding purposes. Of the 145,000 eggs shipped, 36,00
went to Mr. Fred Mather, 25,000 of which were reshipped to the Deutsch
Fischerei-Verein of Germany, 10,000 to the National Fish Culture As80
ciation of England, and 1,000 to the Government of Switzerland, £bo-
rest being distributed among State commissioners and private apP"
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?II;:;- There were s'hipped to In'dia-na,‘ and Michigan 4,000 fry ‘during
Dondy and May, while the remaining fry were kept to replenish tho
taken.f During June 305 yearling and two-year-old wild trout were
Ville § 1:01p the stre:.uns_of Northern Michigan and brou g.hn to the North-
Were It:&m'm' During Mareh, 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 o ed from'the Northville Station, trom which about 5,800 healthy
the here obtained. These fry, with 10,500 others from eggs taien at
atchery, were planted in streams of Long Island.

¥ The Lake Trout (Salvelinus namaycush).
is g‘: llfsmxmd fox: some spgcie§ of ﬁbh other than carp fpr poud culture
ore eW“L‘g 80 rapidly that it .blds fair to egual that which has horeto-
or teXlSted for carp. In or.dmary ponds fed by surfz‘mce water, the sum-
WOuldmperaturg of which rises above 60°, some species of’ Centrarchidm
ate ijl‘O.b'a.b]y be best. ’l‘here. are, however, all over the Northgrn
r&uci ac‘llltles‘for the construction of ponds by dmmu}ng bac].( spring
W f. es in whicl the summer temperature of water is certainly too
Yo él‘(zr the proper cul?ivation of carp. To supply the desideratum in
i 1¢e to this it will be necessary to pr9vid9 sowe species of Sal-
out ® adapted to pond culture. The California trout aud the lake
‘t—uspecially the latter—would seem to be best adapted to the pur-
Val‘iet, The expt'ar‘iment sh(?uld be made on such a scalo. a.-nd under such
at t,y of conditions as will thorouglhly test its feasibility. Believing
he Jack of success heretofore experienced in planting Salmonida
able s:)m due to their hg]pless condition.when planted, it scems advis-
Whey, frhohl tl.lem. until t-h.ey have attained a length of 5 or 6 inches,
Dreg a,e om their sjze and vigor, they are almost safe frow the aFtack of
2o inde'ous fishes that may be in the water. A trout of the size and
lcftted would seem to have as fair a probability of life as a full-
f:ai blrdli{xg. One h}ludred such placed in a stream or pond, under
r ‘niseor artificial conditions whi.ch are favorable, would give a better
i iong Of' success than the plunt.mg.of 10,000 {ry under the same cou-
. llg)rmr to the a,b.sorption of their sacs. '

nt Ail u?ksport Station.—For the purpose of futthering the experi-
War, Wdicated, Mr. Clark was directed on Novemnber 14, 1885, to for-
Ia to Bucksport, from the eggs then ready for distribution, 50,000
My, Attrl?ut eggs and an additional 50,000 as soon as they were ready.
Capg fo s w as instructed to retain aslarge a nuwber as hie could safely
thy T, planting the balance in suitable waters in the vicinity. It was
the 'glt t_lmt the fry could bLe retained in the batching-troughs until
to gy OWing May or June, which would meantime give an opportunity
N“QhequmOViSion for them in the ponds. The 100,000 cggs safely
‘lniddle ucksport and were hatched without material loss, and iu 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 spriug 75,500 fry were sent to various points in Michigan, Indianss
and Ohio, while 40,000 fry were retained at the batchery. Thus there
was a total of 1,146,500 eggs and fry successfully handled. = More egg&8
were taken at Thompson, Mich., on the north shore of Lake MichigaBs
than at any other point, though this was the first attempt in that regiom
while many were also taken from the island shoals of Thunder Bay avd
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 t0
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 the 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 0B
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 long
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 spawuing 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 unf®
vorable to the taking of spawning trout and caused very few eggs to D@
obtained in April. A total of 313,600 eggs was taken during the se®
son, which was very creditable under the circumstances. Of the 246,009
eggs sent away, with the exception of one lot to Washington that w#
frozen in transit, all were received in good condition, and Mr. Green’
method of packing seems very satisfactory. There were hatched and
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 symptoms
were peculiar, and the disease secemod to be contagious, being appa
ently communicated to those in the ponds by the fish caught in P8
river, and attacking chiefly the larger trout. This hag probably greﬂfbly
reduced the number of spawners for the season of 1885-86,
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ofrhe- Northoille Station.—During the season 167,000 eggs were taken,
hwhlch number 5,000 were shipped and 30,000 were hatched, while
€ remainder died in the hatching-boxes. Of the 30,000 hatched a
:trge Percentage died within six weeks, in spite of the greatest care and
~ 2tention, while no more than 5,000 survived. These small returns in-
Cate that this species of trout does not successfully become acclima-
\“8d in the waters of the station, although special efforts have been
made.for a number of years to bring about this result. A total of 3,364
Zﬁarhng ~and two-year-old fish were distributed by means of car No. 2
i Special messengers for stocking streams and lakes in Indiana, Mich-
841, and Quio. ‘
. g hf Cold Spring Harbor Station.—During February and March 20,000
it“ In good condition were received from the Northville Station. These
n ?hed very well, and 14,500 fry were planted in streams of New York,
5tly on Long Island. '
appf'e. Wytheville Station.—From this station there were forwarded to
ist:.‘i?"t.s 30,000 eggs, while 166,000 were retained to be reared. The
ang 1 llt.lon from Wytheville was made to the headwaters of the Shen-
oa}l, in Augusta County, Virginia, to tributaries of the Potomac in
Wuitihmgtou County, Maryland, and to a number of spring-fed, cold.
T pouds in Maryland, Southwestern Virginia, and Tennessee.*

* The Atlantic or Penobscot Salmon (Salmo salar). _ .
iTshe B?.tcksport Station.—Mr. Charles G. Atkins remained in charge o
Station, the operations being conducted as formerly by the United
Slates, the Maine, and the Massachusetts Fish Commissions. The breed-

In .
eri 8almon were purchased, as heretofore, from the Penobscot River fish-
\en, be{:‘inning on Junel and ending on June 20. In all, (91 were

- YA
w“tlng under date of July 28, 1885, Colonel Marshall McDonald says:

13

~(\>re££f:1 the seine drawn yesterday in one of our ponds containing Califorunia trout
3go gq ﬂ:). I found them in spleudid condition, but not averaging as largoe for their
Stunteq ey will hereufter, as our original stock wad badly handled at the start, and
Whole l) NP“‘S' of them will, however, nverage from 2 to 24 pounds, and from the
0n, ':;"“13 acridents, we ought to get not less than 150,000 to 299,000 eggs next

ast Y;Ba e h!.ive lost but one breeding fish thissenson, and that I believe was choked,
Woodey T during the hot weather wa lost about 1,100 two-year-old fish; then the
i tanks or ponds in which the fish were kept were entirely above ground.
Pongg ¢ fndl. haV.e had them banked around with earth and the upper ends of the
atty u: in with ¢lay, gravel, and bowlders. The present fine condition of the fish
have Gurtl‘: to these changes. The new ponds on the hillside below the hatchery all
thep, , Lottoms, and the advantage is seen in the remarkable growth of the fish
ing ( the, ;Ome of the yearlings are now 8 inches to 9 incheslong. Thisspring’s hatch-

“X rq 8h are now about four months old) will range from 33 to 43 inches long.
they e Bret very much to have to report that the lusses in the California trout after
Thig mogan f‘eeding were very great, and we will not have over 30,000 for distribution.
ha‘ﬂhin Tality Mr, Seagle attributes to the fact that the fry Lad to Le held in the
& any f “troughg long after they had begun feeding. 1 think le is probably right;
Plucg thate’ this cause of loss will no longer exist, as we shall hereafter bo able to
® 1ty 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 in transit from the excessive
heatl 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
cent of all those obtained.

The size of the salmon this year was small. At the spawning seasoll
when most of the fish were weighed, the females averaged 12% 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 egg®
apiece. The spawning, which was accomplished between October 21
and November 5, furnished nearly 2,600,000 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 t©
the order of the contributors to the fund, as stated below. The trans
fers were made with exceedingly small loss.

" Amountof | Computed | Eggs aott’
Contributor. contribu.- almlr)o of gﬁy de-
tion. egps. livered.
| #1800 71| 1,254,000 | 1,251,580
1,000 00 663, 600 2%« 000
600 00 397, 500 ]

3,409 71| 2,315,000 | 2,316,000

The share of the United States was sent agreeably to orders as fol
lows: .

To Cold Spring Harbor, New YOrk.. oo .oenonennoee oo oo oo 500,000
To Plymouth, N. H., for Now Hampshire. .. .. ... ... ....... ... ........ 150,000
To Plymouth, N. H., for Vermont... ...c.ooooi e e 150,000
TO MAINO «oeeon it i i 451,500

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 snccess’
ful. During January eight cases containing 500,000 eggs arrived it
good condition from the station at Orland, Me. Of the 425,000 hatched
and planted, including a small loss in transportation, 270,000 were de:
posited in the tributaries of the Hudson, 100,000 in ‘the tributaries ©
the Delaware, 50,000 in Oswego River, and 5,000 were distributed i?
small lots. Tavorable accounts have been received of the plantings n
Clendon Brook, from which it seews 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 Liandlocked or Schoodic Salmon (Sulmo 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 captare of 811 fisby -
about three-fourths of them being females. Inlength the fish averag®
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about the same as those of 1884, but there was a slight dccrease in
Weight (from about 4.1 to 3.6 pounds), and a cousiderable falling off in
©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
State commissions of Maine, Massachusetts, and New Hampshire, and
the eggs obtained are allotted according to contributions to tho ex-
Penses of the station by the commissions. The expense during the
Present year ($1,678.01) was distributed as follows: United States,
8578'01; Maine, $500; Now Hampshire, $300; Massachusetts, $300.
Total i e 994, 365
o O 197,65

Avﬂila,b]e for AIBErIDNEION o u e ceecaevenn canccanmmssansss smamsscsmncecooss

866, 700
atchy : P ¢ less a loss of
sy o i miard 0 Grnd 1 7t (20217 s
Available for PO 1ata AISEEIDULION . o oo ee cone remmnn cmsamemenenomnnsnnsss 641,000
Which were alloted as follows:
:f‘() the u. S. TI'ish COIHXHi.’!SiOD --------------------------------------- 222’ 000
To the Maine T8 CoOmmMISSiON occceeeeanccen tommesceacasescsccecmmmes ase 18?’ 000
'1‘2 th" Massachusetts Figh COMMISSION +nanan ae cammrnsmsnosomanoanmrsones ’ 11‘:’ Ogg
he New Hmnpshim Figlh Commission ..o.ceeerveccer e ecmacnccnnn- 115,0
641, 000
Th

ose allotted to the U. S. Fish Commission wero assigned as fol-
ows ;

'120 the Deutscho F

s ischeroi-Verein, GOrmany .o.cee.eeeanovee omacanoneons 20,000
0 the National T

° sh Culture Association, Bugland - ccovavnaroceennne- 20, 000
tate commissioners and individual applicationd ...coovommeniicaiinan 182, 000

222,000

Tn general, these eggs reached their destinations in good condition,
and were successfully hatched and planted. Tull details regardiug the
as Caught, their size, and the shipments of eggs may be found in tables

PD?nded to the report of Mr. Atkins. o
was e quth-ville Station.—On March 19 a case cgntz}nung 29,000 eggs
io r.ecelved from the Grand Lake Stream Station in excellent condi-

0, and on April 14 hatching was completed with a loss of only about
ern. cent oW weeks later 22,000 fry were planted in streaws in the north-
17&6%;&1 Portion of Michigan. : I
from ty Spring Harbor Station.—In March 60,000 oggs were receive
tend ® Grand Lake Streamn Station in excellent condition. It wasin-

%2 % plant the fry in some of the Adirondack lakes, but through
undemtanding the fish were kept too long, and were finally

. @ during May in lakes on Long Island.

. The B‘OW

a .

. The Ny e o opean Txout (Seino faro)
(}

N hville Station.—A few of the German trout reared at this sta-
Pawned in December, 1885, and 8,000 eggs were obtained. Two

Some mig
€posite
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lots of eggs, 23,000 in number, were forwarded from the Cold. Spriﬂ_g
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 Northvillé
ponds show a better growth than the brook trout, and the outlook forf
the future is very promising.

The Cold Gpring 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 egg
which when hatched and ready for distribution amounted to aboub
28,000, were mostly planted on Long Island and near the Hudson, while
a few that were kept at the station grew remarkably and are handsomé
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 yeéars before. The averag®
number of eggs taken in one case (the fish being three-year-olds) was
540, and there are indications that this yield will increage. 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 respects 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 Station
from the Howietoun hatchery in Scotland. They were in remarkably
good condition, only 870 being dead. Mr. Mather sent 10,000 of the eggs
from 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 J apuary 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 egg8
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-
maining 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 ( Oncorhynclius olouicha).

The McCloud River Station.—Active operations in taking the eggs of
this fish were suspended at this station during the year. 'There was @
very small run of salmon in the river, and it is feared that unless sowne-
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thing jg quickly done the Sacramento River will soon be depleted of its
o8t valuable fish.

™ The 8haq (Clupea sapidissima).
The Fort Washington Station.—Tor the two years previous to the sea-
Son of 1885 the eggs collected from shad taken in the vicinity of Tort
shington were transferred to Central Station, in W ashington City,
wlfem they were hatched and whence the young fry were distributed to
Suitable waters. In Tebruary of 1885 this work was reorganized under
the direction of Col. Marshall McDonald, who made Fort Washington
® headquarters of the collecting force, whero all the eggs taken were
eld Pending convenient transportation to Central Station on the river
Steamers, -
An inspection of the Fort ‘Washington Station showed the deswradility
f an additional building to be used exclusively for holding the eggs and
@(?ping them in good condition until shipped. Accordingly such a
ullding, 16 by 22 feet, was vrected, and equipped in time to receive the
St eggs taken, Mr. James Carswell was placed in im mediate charge
® Station, and on March 30 took possession with a part of his force,
. '® Others being called in as the season advanced and the work required
Y April 5 the station was fitted for service, but there being no shad
® river the seine was not regularly fished till the 16th, and no eggs
aken ti]] the 20th, when the temperature of the river was still low (520
ahr.).  After that date the temperature steadily rose, and up to May
8 an average number of eggs was taken daily, after which date there
Vaga, gradual decrease until the 5th of June, when the last eggs fc r the
ea,§0n were obtained. The total of 22,576,000 shad eggs were obtained
Wing theseason, more being derived from the Fish Co mmission seine at
®station than from any other source, while the largest am ounts for the
2300 were taken on May 5 and 6, over three and a half millions of eggs
°lug sccured on those two dates. From eggs retained at the station
a’OOOaOOO fry were hatched and planted in the Potomac. The gillers -
04 the fishermen at the different shores in the vicinity rendered valu-
e assistance, having furnished over 15,000,000 eggs. It may be no-
: that for the entire season the numnber of females was considerably
®Xcess of the number of males, the proportion being 54.3 per cent;
lle the proportion of ripe females to the number of females taken was
in &er cent. Also it may Le stfat'ed, as generally applica}ﬂe to the shad
28 8888 Potomac, that the average yield of eggs per ripe female was-
3 3 .
Oroe"tf'al'Statiori.—After the eggs had been held at Fort Washington
beriods varyin g from twelve to thirty-six hours, they were torwarded
® Central Station in charge of a special inessenger, The total num-
X rof ©ggs thus forwarded was 21,019,000; of which number, 16,536,000
bed the station in good condition, and yielded 14,791,000 fry for
Ution. The aggregate number of eggs received at this stafion

Cingy
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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 hatehing, &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. Itissuggested that the increased temperature produced in the
eggs by the action of either direct or reflected sunlight, but which can-
not be measured accurately 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 come 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 extent 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-
mae, 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.. .coce e ciiiieiiinaiincaanannann 8, 688, 000
To Hudson River. . ..o oen i it it st icaer eeceececneann 1, 9250, 000
To Palmer River, tributary of Narragansett Bay ....c...ceceicncneean.n 825,000
To tributary of Albemarle Sound ... o ciiion ciiiie i 1,500, 000
To tributaries of the Atlantic south of Albemarle Sound ................ 1,475,000
To minor tributaries of the Gulf of Mexico «.ceaaeoeeniiuei i ... 2, 349, 000
To tributaries of the Mississippi River in IMinois. .ooaeo ool L.t 1, 104, 000
To tributaries of the Mississippi Riverin Kansas ..._......_._..___._... 872,000
To Colorado River of the West, tributary of the Gulf of California...... -~ 848,000
To tributaries of the Columbia River ... ..o i, 60, 000

0 1] 7 R 18, 871,000

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

.Number rotained at Fort Washington Station .........o.oco...... .. .;.. 1,557,000
Number forwarded to Central Station........ocooooaiaii il .. 21,019, 000
n—
Total number of shad eggs collected on the Potomac River, season

of 1885. .o vniainnns eeeeeeceecaemeescanars aacancnrnae aaa. 22, 576, 000
—_——

Number of eggs received at Central Station in good condition........... 16, 536, 000
Number of eggs shipped to other points ....c.cccevevecenecuans e emenan 325, 600
RGeS

Number of eggs hatched at Central Station ............ e e e aean 16,211,000

e
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Number ot shad fry planted in the Potomac River at Yort Washington

St AIOM . e et eiiii i eiieemsoeeeaneimennecaecnn cene saeena 1,000,000
Numyper hatched aud distributed from Central Station .....oeeeeaee.o.. 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 por cont.

The average loss during incubation at Ceutral Station was 10 per ceunt,

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
shad 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
tl_le results of 1885 were alinost three times as great as those of the pre-
Vlous 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-
g resulted so satisfactorily as was hoped, a different plan was adopted
and the seine was operated under the direct management of employees
of the Commission, an e¢xperienced 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
04 in getting ready for the season’s operations. Frequent storms, the
Muddy condition of the water, and the troublesome state of the apron
Upon which the seine was landed were all influential in keeping the
:’vateh of shad below what was anticipated. The first baul of the seine
thas wade on April 16, and it was thereafter worked regularly and
niomuéﬂlly until the 27th of May, during which period one hundred and
y ne lfa.uls 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
otﬁa: number of eggs obtained from the seine, from gillers, and from
ang Z sources was 13,3?)7 ,000. From these, 10,292,000 fry were hatched
of 1033,000 were recceived from the steamer Lookout, making a total

651 4725,000 ; of which, 5,044,000 were planted in local waters, and

il’l va,(.)OO were shipped away by car and messenger service and deposited
Tious suitable localities.

Xperiments were repeated this season in confining unripe shad in
OVI(ZZOI, but with little or no success. At intervals the shad were re-
ile thand exuwmined, wost of them pro"’ing utterly unsatisfactory,
Oticeq © few oggs taken 1-efl}se(1 to hatch. A troublesome feature was
h"“»chin o this .connectiqn, in consequence of the Waffer used in the
in the 8:Jars being pumped from this pool. ) The pollution of the water
ﬁ“allvlzaol caused such danger to the eggs in process of hatching that
i & fish were allowed to escape, after which the eggs resumed
Dormal condition. This difficulty counld be obviated, of course,

the
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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.

IFish Hawk assistonce.~1In 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 scine-haul and
clearing it of obstructions. Most of the shad work of this st:eamer,
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. Trom 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, comnanded by Mate James A. Smith, 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 iipper 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 fishing-shores and gill-boats to obtain eggs. The total number of
eggs taken by the Lookout during the season was 4,409,000; and from
this number 2,115,000 eggs and 454,000 try were transferred to Battery
Station, and 340 000 fry were successfu]ly planted, 190,000 being put
into the Deld.\mre River and 150,000 into the (Jhesapea,ke Bay and its
tributaries.

Ezxperiments in planting shad.—In 1884 a shlpment was made to the
Colorado River of the West. This experiment was repeated in 1885,
and 848,000 fry were planted in good coudition. Should these attempts
at stocking this region result successtully, 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 88
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 emwmpties 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 & 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

uget Sound can be stocked with shad and be made to furnish profit-
able fisheries, the importance of which to that region can scarcely be
Overestimated. In order to try the experiment, 900,000 vigorous fry
Were selected, and sent off with much care, the distance being such.as

require all the time during which shad fry can be transported with
Safety. A detention of three days by the washing away of a bridge
Tesulted in almost total loss, but 50,000 were planted alive iu the Wil.
lamette River at Portland, Oreg. A small shipment of 10,000 was also
Pl?:llted without any appreciable loss at Ainsworth, Wash,, in the Snake

1ver, near where it empties into the Columbia. .

The Gloucester City Station.—This station on the Delaware was In
Operation thig year for the first time. The steawer Fish Hawk, com-
Inanded by Lieut. L. W. Piepmeyer, secured over 10,000,000 eggs be-

Ween May 23 and June 10, the period during which she was stationed
at this point.

The steamer Lookout, Mate James A. Smith commanding, also pro-
cured shaq eggs from the Delaware, the greater part of which were
transferreq to Battery Station. -

The following remarks of Mr. A. M. Spangler, a member of the Penn-
Sylvania State Fish Commission, show at once some of the difficulties
Which are encountered in restocking our streams, as well as the high
aDpreciation of the Pennsylvania commissioners and of the people of
Philadelphia of the efforts made by the U. S. Fish Commission in

eir behalf, Mr. Spangler’s letter, dated Philadelphia, June 22, was
Publisheq in the Philadelphia Press of July 4, 1885, as follows:

. Your Teporter quotos me as saying that ‘‘the feat of the U. 8. Fish Commission
u d“mmﬂg millions of young shad into the Delaware was as sensible as throwing
them on ¢4 Jorsey sands.” In order that the true meaning of the remark may be
‘t‘ll:derstood, it is proper to say that it referred wholly to the planting of shad fry in

fhe Delaware in tho immediate vicinity of Gloucester. It is not necessary to st:nte
*1® Teanony for such an opinion. They are obvious to all who have given tho subject
& momenp ¢y consideration.

As to the restocking of tho Dolaware with shad I iave only to say that I have the
st implicit fuith inﬂ it, and can only rogret thut the kindly efforts of the U S. Fish
Sg“) ;1 mism’“: supplemented as they have been by those of the ﬁshc.ry commissioners
of | *0sylvaniy and Now Jersey, have not met with full appreciation at the hands

n;lany of the residents along tho stream. . .
th ?sh“d naturally secks the upper wators of u stroam to do its spawning. Hence
8t s the Dlace where the young tish hatched on the Figh Hawk or elsewhere should
q:,::tmed’ aud there is where I understand the pluntir‘zg is Leing'done. The great
Cony ek to thig is that thoso upper waters abound in fish-baskets, t,h’e‘ most infon}al
tendel(;'ance over devised by man for the destruction of young shad. Though not in.
Tha fo.r that purposs, yet such is their certain effect. )
M 0 it on the puthority of a former fish commissioner of this State, also upon that
RS Ward, of the New Jersey Commigsion, that it has not boen an nucommon
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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 attributable.

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 themsolves ot
those most indefensible violations of statute law ; for the law expressly condomns and
forbids them. If the State fish commissionors were provided with the means where-
with to compensate wardens, the evil could be remedied ; or if the sheriffs and con-
stables of the couunties bordering on the river had proper respect for their sworn
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 have short leases.

But for the restocking of the Delaware by the commissioners already referred to
the shad supply of that river would be much less than it is. With additional hatoh-
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 calcnlation to demonstrate that such a result would prove
hundreds of thousands of dollars in valne to the States of Ponnsylvania and Now
Jersey. .

Allow me to say in conclusion, then, that the people of Philadelphia, as well a8
those residing on both sides of the Delaware, from its mouth to its source, owe o large
debt of gratitude to Prof. Spencer F. Baird, of the U. S. I"ish Commission, for the
unselfish and happily successful offorts ho and his assistants bave been and are
making in the behalf of the fishing interests of that stream. The sending of the
Tish Hawk 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 tho shad, are kindnesses and compliments weriting 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 wet 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.

Experiments 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
b 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 later 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-
Came lower and lower many of them died in the shallow water. Dr.

essel counted over a thousand that died in this way, though they
had plenty of water in which to swim. )

He made several attempts to keep a few hundred of the shad alive,
but without mueh success, as nearly all died after being transferred

rom the pond to the tub or tank. The whole number of shad was about
8 0, of which about 7,500 were sent to the Smithsonian Institution,
and 200 of the rest died within two days in a tank with running water.
‘ifty 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
18lang, in a tank with running water. Efforts to keep them alive by
eeding them were made, but without expectation of success, as they
Wwant living food, such as small crustaceans, &e., which can scarcely be
ound in the water during the coid season.

In addition to the shad and carp in the pond, there were also some

erTing, and winter shad, and about 3,000 young sunfish and 10 large
ones. The herring and winter shad came in as spawn or youug 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
fing. Tpg large sunfigh were probably thrown in by boys who had
S2ught them from tho river, as it does not scem likely that they could
'ave come through the screen ont April 25, and the pond had lain en-
trely dry during the six weeks before this. .

1 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
:‘n haye found them palatable and appetizing, I would say simiiar to
Ne Whltebuit, but not equal to the anchovy. Quite a number of the

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

0, The River

Herring (Clupea wstivalis). .
Battery

‘ery Station.—During the season, 167,125 herring were taken in
t :Seme at this station in connection with the shad work. Some of
8¢ were confined in the pool with the shad. Attempts were made
M:&tch the eggs of the herring, but the apparatus apparenﬂy‘was not
lnalf)ate d for the work and but little success was attained. By careful
in ¢y €ement, however, about 200,000 fry were produced and planted

e: Waters near the station. .
considtra Station.—In addition to the principal work of the station,
a .Table attention was given to devising a successful method for
108 the adlLiesive oggs of the terring. Several forms of apparatus
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were used without success; and it is thought that the failure should be
attributed to-the low temperature of the water which prevailed during
the experiments.

p. The 8melt (Osmerus mordaz).

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 fromn streams emptying
into Great South Bay, and brought to the station during the first 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 Tomood (Microgadus tomeodus).

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?t
as those of the codfish. They hatched in about twenty-five days, and
the fry, about 210,000 in number, were planted in the harbor.

r. The Carp (Cyprinus carpio).

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

The Washington Station.—The number of carp raised in Washingtols
as reported by the superintendent of the ponds, Mr. Rudolph Hessels
was as follows:

Place. Scale | Leather ! Blue

earp. carp. | carp.

. — i e
NOrth PONL i i ettt iiaearcennerinsnmennncmeealeaenee ol BB 000 .ot
South pon(l" M . 39,' ?,88 ORI
East pond}.. W

192,600 ..
West pond .. .. 50,000 .. .’
Arscnal poud ... e
CAnRI PODU. L. it i et T M0 B0 Y .
Little Island ponds
B ] 2 IS

*This pond was drained Octobor 28 and the increase over past years was very gratifying. In 1884
it prottuced 12,000 leather carp and in 1883 but 7,000.
‘1 Yn 1883 this pond produced 60,030 carp; and in 1884, 70,000 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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hy .
the 8'&“0“?92 plants and seeds were received at the Carp Ponds of
a:rgmh Commission at Washington, in March, 1885, from the
éus at Kew, London:
~—Nelumbium speciosum (1), Thalia dealbata (1), Sagittaria

Royay G
. .Pmts

Stat, .

o Date. Placo at or noar whicl. Waters stooked. Iﬂ’g;’:}'
Dec. &,1885 | Lake neat railroad........ Lakoon A. and W. P, Railroad .. 500
Dec. 20,1885 | FUltoD.eerescaceeeseaeeass 1000 RUVEL . o e veeeeancarenannns 3, 200
Deo. 20,1885 | Gransdn .o ocvemmeevennnees Arkansas River...cccceeeceinanes 5, 000
Dec. 10,1885 | Wilmington - eve--.| Brapdywine Creok . 500
Dec. 10,1885 | Wilmington . -.eee..| Christiana_Creek... 500
b3} Dec. 10,1885 | Wilmington ..oocoeeeveeee Delaware River...... . 500
GoNda | Doc. 10,1885 | Wilmington . vee..e.| Shellpot Creek.......... 500
ufﬁll‘gla, """ BC(' 5,1886 | Jacksonville.ccoeeeven nns gm.klela lﬁﬁul‘ Jacksonville.. . 280
Satilln River..... . «..... , 400
TFox River............ 1, 000
.| Kaskaskia River........ 400
Takea in Lincoln Park.. 1, 600
Lakes in South Park.. 1,050
Railroad water-tank .. 200
Rock River......... . 1,000
Saline River ...... . 400
Kankokee River. . . 1,000
Lapesvillo Lake .. . 800
b Illinois Rivor..... 3, 000
cC. 30,1885 | LouiaVillo .eeveeeess eenne Little Wabash River 200
Jdan. 1,1886 | Mendota..coevrnrrnss- --..1 Littlo Vermilion River . 1,000
oC. 50,1886 | Mill Shoals .ecennen- .| Littlo Wabnsh River......... 400
%au 2,1886 | Napervillo.....-... Dos Plaines River 200
D°°- 30,1885 | Pekin...c..cvenns .j Lako Cooper.... 100
D"c 30,1885 | Riverton......... Sangamon RIivVer ......ooevvvnt 1, 000
D°° 31,1885 | Riverton .. Clear Lake. .cocveres comamcecens 1, 000
De"- 30,1685 | Vandalin .. Kaskaskia Iiiver oo .oooovnnnnes 1, 000
Long F00 80,1885 | Wood Lawn ... Big Muddv River. . ......... 400
slang au. 10,1886 | Ponds near railroad. . {;ouds %t; VandaliaR. R ........ 2, 8%(0)

.| Bayou Macon...cecvenanaiannss 1,
Bayou La Fourche.............. 1, 000
Washita River...... e 2,000
Teopsas River Y 1,000
3 Crew LaKe .cocveeierieacececeas 1,000
Richland County .| Grasay Lake..cceeoeveicinnannen 1,000
Mayy, 7 5 | Shreveport .. ROd RiTOE .vceeeceacennnnannnann 2, 600
Afggund, . Jen. 61886 | Tallulak ... .. LAKO OD0 +vnceaemenaninnnrnanns 1,000
Bachugoaris | & OV+ 17,1855 | Battery Station Busquebanna River.......... ..] 20,000
. *| Oct. 27,1885 | Attleborongh Bungay River ............... 200
Migqp20ta o 1885 | Winchester "Tewlksbury Reservolr . .......... 600
Nowissipn; [ Nov. 4,1885| Slayton .... Lako BOAULY .« e.veeennens 500
Ohyg Mexleg /| Jun. 5,186 | Jackeon ... Dont] RIVGE,.ooneoooreennnaeeies |, 5,000

RITSR D"° 21,1885 | Albuquerque .. Rio Grande Rivor...... 6,
s“‘\th M°° 8,1885 | Youngsatown... Mahonipg River....... 3, 000
Teng, Caroling, Dar. 20, 1880 | Zavesvillo ... Muskingum River....... 3,750
el LT Y \rcc. 21,1883 | Society Hill.... Gieat Pedoe River.... . . 600
xan Nov- 28,1885 | Dyersburgh . Fork of Forked Deor Rivor.. 1,000
Vh.m --------- D°"- 40,1885 | Fowlkes .... Fork of Forked Deer River.. 1,000
L SO 0C. 12,1885 | Sam MAPCOB. ....cevevernns San Marcos River ..2.... 6,050
Noc: 4,1885 | Brooke's Station.......... Acgnia Creok ... 6, 250
Nov. 24,1885 | Chavlottesville.....ovevens 1vy Creek ... 400
D, V. 24,1885 | Charlottesville.coce. -onnn. Rivanoa River. 1, 600
Dec 21,1885 | ChatbDAM.ceecneen.sn Banister Rivor. 3, 000
noc. 23,1885 | Danvillo .. Dan River ... . 6, 000
DOv. 28,1885 | Junction ...... .| North Anna Rive, 7,000
N°°_ 23,1845 | Lynch's Statio Stannton River.. 6, 000
DOV 27,1885 | MIMOTd .vvvnreereenennen Mattapouy River 8, 000
Do 27,1885 | Otter River. Otter River. ... 5,000
Do 4,1885) Potomao...... Potomao River. 6, 500
\Te(. 4,1885 %anﬁco .................. nautico Creel. . 6, 250
Nov. 16,1885 | Ltockfish Depot........... Rockflsh Creok .. 200
NOV- 28,1885 | Taylorsville L.ooveeenn..e. Little River. ...... 5, 600

Dove 28,1885 ) Tayloraville .........c.... South Auna River. 8,
€c. 4,1885 | Wood Bridge...... eeenes Occoquan RIVOT. cocereierenenen. 7,000
— ] Totul nurber planted..|..ccocveeeens eerereneemennenenas 161, 870

’ carp planlte(l in public waters of the United States, from Octover 27, 1885, .
%6, 1836, inclusive, under the direction of Col. M. McDonald, Chicf of the Di-

.
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heterophylla (6), Villarsia nympleoides (1), Polygonum amphilium (1
bunch), Ranunculus lingua (6), Nymphea alba ().

Seeds.—Nelumbium  speciosum, Nymphea ampla, Nymphea cyaned
(stellata), Nympheea 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 neluw-
biums in this pound got some bone-dust this spring, and the insects-
(noths) are almost all destroyed.

The Northwille 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
uumber 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 poud
in January, after which there was no logs. 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 commnon
goldfish was carried on as usual under the direction of Mr. Hessel. The
pumber of each variety was as follows: (1) Commoun 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 8 inches in length, and produced-
thousands of young, so that the pond is fairly alive with them. Some
of the young fish arc nearly 6 inches long already.

Mr. Frank N. Clark, writing on Septewber 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 fan-tails hatched
this summer.”

t. The Golden Ide or Orf { Leuciscus idug).

The Washington Station.—On account of the unusually low tempera:
ture of the water during the spawning season of this fish, which event
occars in May, the spawn was completeély 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 sach pouds
thoulq Ve clear and that the ides should show to a good advan.tage. '
he golden ide spawns in the neighborhood of Washington in April
204 the beginning of May, and in cool ponds (spring water) at: the end
of M‘ay, In the Southern States they spawn by the middle of March.
0 regard to hatching in ponds, they would do better in large and
deep Ponds, with a good crowded vegetation, than in small or s}xa-llow
Do‘nds_ The water in such smaller ponds, during cool nights, often .at-
aing 3 1oy, temperature, which would prevent the ova'from hatching
out, advantageously, ' . o
k € golden ide likes a cool, clear water. Notwithstanding, it can’be
8Pt in ponqg where the water reaches a higher tempemt.m-e—‘from 700
brm‘o' In clear, cool water, such as spring water, it will obtain a more
1ant color than in muddy water.
©1de has the habits of a river fish, likes deep better than shallow
vater, t secks under plants and stones such food as larve, worx‘ns,
rnd Snails. It takeg almost the same food the carp takes, including
» €0oked cornmeal, &c. Green.vegetable food it will not take.

u,
The Tench ( Tineg vulgaris).

he Washington Station.—The number of tench cultivated in the
; ashinggop ponds during the year was as follows: (1) Small pond, 830;
) morth pong, 376; total, 1,206,
v,
The Catfish ( Amiurys nebulosus).

of ]_llring the summer of 1885 several shipments were wade to lurope
. 1V@ 8pecimens of this fish. In June 50 were sent to the Germau
posher'y ASSOGiation, 49 of which arrived safely and were place.d n a
l‘end a érneuchen. In July 100 were shipped to Irance, 81. of which
“hed theiy destination in excellent condition. Thirty were iqr)V:lrdc)d
© 7etheﬂa,ll(isl, all being received in the best conditiox{. i Fifty were
0fnvt 1o Jung to the National Fish Culture Association (?t Lnglnm%, 42;
the 'k surviveq tne journey and were at onee placfad in the ta%\l\s 10
at, assocmﬁon, which is striving to acclimatize this 100(1-ﬁslf in the
iv °1S of Great Britain. Late in 1884 there were sent to Belglut.n 100
0: 0‘_‘ S0, 93 of which were reported in January as (101.ng well in t,llfe
Wa: Meal gargen at Ghent. Thede fish were all takén from the De a
po chuylkill Rivers, and were sent from New Yerk by Mr. L
ackford. These attempts bid fair to acclim'at\(? the catfish m
~ diffeo ® Which at present has only one species of this fish and that of &
"0% type from ours..

.
D

w, Th .
°Litue Round Clam (Tapes staminea).

Y py Woods Holl Station.—The sending of Fish Com[\nission var N’of.. 2
brip ,g °t Soungq with a car-load of shad furnished the oppo?t;m.u‘t) or
%o tl.g -8 back live specimens of several species of mollusks mdlgeuo%ls
ety 8100, The car left Washington on June 2, and Mr. Moore was

ng .
- iructeq g Secure specimens of Glyvimeris geuerosa, Sawidomus nut-
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tallii, Schizotherus 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 Prof. R. E. C.
Stearns, of the National Museun, whose contributions to the subject
have geveral 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, On
June 26 Mr. Moore arrived at Wood’s Holl with about 500 live Tapes
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.

Asg illustrative of the facility with which clams may be introduced i8
localities which have favoring conditions, some facts which were brought
to light by Mr. Stearns may be here recited. Mr. Donald Macleay,;
president of the Board of Trade, Portland, Oreg., forwarded to the
National Museum in February of the present year a box of clams for
identification. He stated that they were eastern clams found at Shoal-
water Bay, Washington Territory, and they proved to be Mya arenarid
They had been introduced into Shoalwater Bay by Captain Simpson;
a piblic-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 maltiplied exten-
gively and were abundant as early as May, 1884, The Mya arcnari®
being an eastern species the question of course arises how it came 0P
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 ((stré®
virginica) from the Atlantic Coast and planted them in the bay, wheré:
they soon attained a good merchantable size. With these importations
of swnall oysters the spat of Mya arenaria undoubtedly was accidently
introduced to the Pacific coast.

z. 'The Oyster (Ostrea virginica).

The Saint Jerome Station.—This station remained under the superid”
tendence of Mr. Wm. de C. Ravenel during the year, and experlmellts
were continued in collecting the spawn and artificially raising the younsg
oysters. Spawning operations were begun on June 20, and from the?
until the end of August oysters were opened every day. Young oysters
were found twenty-eight days after the first lot of spawn was pnt int0
the ponds. The results of the experiments indicate that it is of g,'l‘ef"t
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 filtere
to prevent the passing of spawn. The collectors on which the best ¥¢*"
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::;ts were obtained were pieces of mortar-coated slate placed in wire
theyts‘ resting on trestles about 8 inches high. Full details regarding
th ides, temperatures, weather, and density of water may be found in
¢ table appended to Mr. Ravenel's report.
“ The Cold Spring Harbor Station.—At this station, which js more par-
cularly under the direction of Mr. . G. Blackford, representing the
fu?w YOPB State Commission, Mr. Mather carried cn some very success-
Cxperiments. On August 31 he reported that he had used a wooden
innk 6 by 12 feet containing water pumped frqm the harbor for collect-
- i 8pat and that at that date sets on shells and gravel, four weeks old,
© one-eighth of an inch long. ‘
guslwlslﬂ-iga,tion in New York waters~Trom the 13th to the 26th of Au-
fer ig] L. E G. Blackford was engaged in an investigation into the oys-
whi 8 leries of New York waters, aided by the steamer Lookout, during
'.1)3(13111 time seven different localities were visited. s
ofMe first trip was to the eastern end of Long Island. In the vicinity
- ontauk Po.int the ponds were found to contain but few oysters a.nd
in as almost without flavor. Near Greenport a plan was in operatlf)n
ivid%rdance with which oysters were systematically cultivated by in-
cut, u ’;Js and companies, most of the seed being broug ht from Connecti-
Waé th e most serious evil against which the planters bad to cqn&er}d
foung te starfish. In the kills emptying into New York ]?ay it was
Tefuge hat muf:h damage was done to the oysters by the acid and oily
5 th poured into the waters from the factories along the shores and
ixe l‘lﬁtgenerfﬂ pollution of the water. The coudition of the oysters at
2t op llon Light-house Rock showed a considerable improvement over
o tri ast year, although not much young growth was found.. During
eds D up the Hudson several dredgings were made on the different
8h Ow’i ]generﬂ-lly showing them to be in a fair condition, but frequently
are \vo]% mnore or less green coloration. All of the beds of the Hudson
eds Tked for the purpose of obtaining seed with which to plant other
2 ;7 ‘}S these oysters do not fatten well until transplanted, though
of t edli)m used. for local consumption. In Port Jefferson Harbor much
a1 gon ottom is leaged and cultivated by private parties, and the beds
greqt b(’m”y well cared for and in good condition, the growth not being
from, thut: t‘he quality excellent. Most ot the gseed in the harbor comes
olg, amf ;JOImecticut beds, it being generally from one to thre&_a years
h or 1. rom 200 to 300 bushels per acre being used. OQutside the
riuo]f oysters had been destroyed by starfish or some oth'er enemy.
air ny, *¢’s Bay and its vicinity oysters were found of good size and in
nber, but, usually thin and greenish and sowetimes of unpleasant
l‘efus(; ov Tuch 'damage is done by the dredgings and the dumping of
Sach ;¢ o orin the neighborhood of the oyster-beds. In the face of
Culties, the propagation of the oyster, while not to be despaired
tbea patient and somewhat unpromising matter.
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y. The American Lobster (Homarus americanus).

Attention has already been called in the report of the Commissione?
for 1883 to the increasing scarcity of the American lobster and the daw
ger of its practical extinction as an article of commerce within a co®
paratively short time. Investigations that have been made clearly it
dicate that the abundance of lobsters, as well as their average size, hss
been rapidly decreasing from year to year on many portions of the c0asb
where tho fishery has been vigorously pushed. A study of their habits
shows that such a decrease is far more possible with lobsters than with
the truc fishes, which are, as a rule, more secure from the attacks of ma?:

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 British
Provinces for the supplies of our larger markets. The same troubl®
with the lobster supply exists in Europe, where this fishery has beel
controlled by legislation for many years. In Norway, which country
bas the most iwmportant European fishery, as a last resort they hav®
sought reliet in artificial lobster culture, and experimentsin this have
been carried on there since 1873. Oue of the strongest evidences of d€°
crease in the abundance of our lobsters is found in the continual dim
nution in the size of those seunt to the markets, the greater portion 0
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 sizé%
and that but a limited protection is afforded by either laws or castow

The Delaware Breakwater may be regarded as practically the gouth”
crn limit of the range of the American lobster, though a few specimen®
have been found south of this; while it was formerly most abundan®
along the coast of New Bugland, and especially off the coast of Massd”

_chusetts, in suitable localities. Maine is now the principal source ©
supply for all the larger arkets of the country, 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 vefy
short distances, mainly in the spring aund fall, when they change tbe’
grounds, moving into deeper water on the approach of cold weather
and returning in late spring nearer to the shore, where the shallower
grounds probably furnish « better supply of food.

Lobsters are found during the entire year with spawn attached to the
abdomen. 'T'hisfact is recorded of both the American and the Europe”
species, but the length of time this spawn is carried before hatching
and the limits of the hatching season are not precisely known, Fro?
observations made by fishermen it seems 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 you?
hatched during cold weather perish soon after they leave the egg.
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h,al‘dy character of the eggs, which appear ngl adapted to endure the
ma'l'db‘hips of a long winter, favors the idea of a long period of develop-

ent, .

In the United States the ouly practical attempts, previous to those of
the Figh Commission, towards the artificial propagation of lobsters have
Y¢e¢n in connection v;jt_h their ¢ parking,” thatis, their protection inlarge
closed natural Dasins, in which lobsters that have been injured, soft-
Sl‘_e“ed individuals, those below salable size, and occasionally females
Vith spawn, have been placed and reared for the markets. Two such
Parks have heen specially called to our attention; one ou the coast of
M assachusetts, established in 1872 and afterwards abandoned; the other
O the coast of Maine, establisbed about 1880, which is belioved to be
Stll in operation. The effect of such establishments upon a general in-
¢rease of supplies would probably never be very great.

The Wood's Holl Station.—The partial completion last August of the
new laboratory building at Wood’s Holl, with its convenient system for
the distribution of salt water, permitted the beginning of the needed
Xperiments in the artificial hatching of lobsters. Unfortunately the

atching season had then closed, but it was deemed advisable to ascer-
tain the best methods of handling the eggs in erder that there might
® 48 little delay as possible in beginning operations in the spring of
6. The problem of lobster hatching on a practical scale is one that
the Fisy Commission has long had in view, but all of its marine labora-
tories heretofore have been temporary structures with insufficient ac-
“‘mmodations and without the means for obtaining continuons supplies
°f water in suitable quantities. The hatching of small quantities of

lobster eggs, as well as the eggs of other kind of crustaceans, had been
Successtul)

in ¥ accomplished by members of the Fish Commission interested
n

iological studies, and the possibility of doing this on a small scale,
and of carrying the young through atleast the first fow stages pf growth,
Needed no furgher proot; but the question now is as to doing it on a
8cale greag enough to influence practically the supply of lobsters in our
markets,

As the eggs of the lobster have a specific gravity that is considex‘ablt\’
8reater thap that of water, the apparatus selected for the first expexi-
;Ileuts was the McDonald automstic hatching-jar, and a trial of .about
tz"o Months demonstrated ‘its superiority over the other appliances.
1();l)ted. . It does not seem practicable to keep 13119 eggs of more than ono
in Ster In each jar, as the eggs of different individuals vary more or less
ag :Dec,‘ﬁc gravity, and it is impossible to regulate the flow of water so
ca © 81ve them al] the required motion. The number of fertilized eggs

Tried by a Jobgter during the spawning season has been ascertained

Z: areful computations in several cases, and varies from 12,000 to
o %0, the number generally being between 15,000 and 18,000; the eggs
au:’:tzlfarative]y large, measuring about one-twelfth 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 tho
iron-rust was overcome to sowe extent by the substitution of cement
lined pipes, but the eggs were saved from injury by the sediment only
by the exercise of constant care. The experiments wade 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 con
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. Itis not kpown how long the young can e
kept in confinement, nor at what age it would be advisable to turn them
over to the care of nature, but it will probably be possible to transpor?
them alive to any other portion of the New England coast.

. Summary of distribution of fish and eggs by the U, 8. Fish Commiasion during the season of

1885.
Whitefish (Coregonus clupsiformis) :
B S e et e e *42, 800, 000
By e 192, 000, 000
Brook trout (Salvelinus Jontinalis)
T *145, 000
Fry ............................................................. *20,
Largefish ... ... ... ceeene *550
Lake trout (Salvelinus namaycush) : - )
B oo L Neeeesenacacan, ~1;031»000
FIY oottt LT #75,500
Largefish ... e we, 791
Rainbow trout (Salmo irideus) :
g8 e e e ttes1, 000
e B O »o250
Large fish .......ccoovooiiin. L, T 114,664
Atlantic salmon (Salmo salar): .
Bggs e e e et e §1, 251,500
S 1419, 550
Landlocked salmon (Salmo salar subsp. sebago) ‘ .
B8 e e " tee,000
By e L ceemeaen M41y500
Brown trout (Salme fario): .
S SO 128,900

* From Northville Station.

t From Northville and Alpena Stations.

{ From Grand Lake Stream Station.

§ From Bucksport Station,

Jl From Cold Spring Harbor Station.

** From Wytheville Station.

1 Of 1hese 5,000 were from Northville Station, 246,000 from McClond River StatioB
and 30,000 from Wytheville Station.

$t Of these 3,304 were from Northville Station, and 1,300 from Wytheville Station:

$6 Of these 22,000 were from Northville Station, and 19,600 from Cold Spring Harbof
Stution.
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8
hn.d‘( Clupea sapidissima) :
Y e e e e e e e e *325, 000
Cape 5 e 34, 659, 000
I;w( Cyprinus carpio) :
"TY 10 PUDIC WALOrS . o onn enen e e e e e e e e e “161, 370
Goldﬁry to PTIVALE PONAS . e e et e e e e eee e e e e e aes *187,414
lacl sh (Carassius QUTGLUB) o e e e eeee e ae semmas ceeesearncamaes annnn *4,344
ol V288 (Micropterus doLomics) - wnnoeemueens e eenceeennaee s $500
ye berel (Ambloplites rupestring ee e eeeeee e e aaee e e eeaeae e 1250
Total. et e et eeae e ee e eee. 173,606, 083
D

—ABSTRACT OF THE ARTICLES IN THE APPENDIX.

32.~—~O0LASSIFICATION OF ARTICLES.

vln the general appendix to this report will be found a series of twenty-

Fle Bepara,t? papers treating upon matters relating to the work of the
Ommission. These are classified under five headings, as follows:

A.—REPORTS OF STEAMERS AND STATIONS.

3(:16 first articlo is by Lieut.-Commander Z. L. TaLgner, and gives a full
Rt of the work of the steamer Albatross during 1885 in the Gulf
i]hlsti:fl;zo’ on the Newfoundland fishing banks, and along the coast,
Yoport d by f?lve plates and provided with a special index. Iq this
on nav%‘lre 53»180 included subordinate reports by Lieut. Seaton Schroeder
Dert,a,in]-gatlon’ Passed Assistant Engineer G. W. Baird on all matters
om ll.lg to the machinery of the vessel, Surgeon James M. Flint on
edical department, Mr. James E. Benedict on the scientific work

ities eg’;.i’at.ura-lists, and also various tables of temperatures, specific grav-
8 e’s idtl.ons occupied, records of dredgings and trawlings, and lists of
Piep n;ell\' ertebrates, &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 MatévJa report on the operations of the Lookout during the year,
the 1 tan‘]es A. Smith. The ten papers which follow relate chiefly
ang grq tching and propagating operations of the Fish Commission,
bropg ga:?mPOE}ed 9f reports frpm the persons charged with the work of
o 0perajt(;)‘n’ distribution, or investigation. They consistof a report of
Sceupati 1008 of the trout-breeding station at Wytheville, Va., from its
onalq . : In January, 1882, to the close of 1884, by Col. Marshall Mc-
8ggy shi’ WO reports of fish hatching and shipments, and an account of
% papt ofl')i)gd to and received from foreign countries during 1885 and
the operat; 86, at the Cold Spring Harbor Station, by Mr. Fred Mather;
“U0ns at the Northville and Alpena Stations during the season

F
Tow Centya) Station,

th . . .
8’063.0002“:e 15,531,000 wero from Central Station, 10,725,000 from Battery Station,
t Frop, oM steamer Fish Hawk, and 340,000 from steamer Lookout.

Wythevﬂle 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 (o8
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 op
the thermometers of the U. S. Fish Commission, by Dr. J. H. Kidder.

B.—Tae 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 a report by Capt. Joseph W. Collins on the discovery and o
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 Florida. This is illustrated by ten plates, and has ?
special index. A paper follows containing extracts from the Norwegia
fisbery statistics for 1884, by Boye Strom. The next article is a trans®
lation from the Norwegian Fishery Gazette on the manufacture 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.—OY8sTER CULTURE.

The one article in this section it is hoped will prove of remarkably
practical value, in that it contains an oxposition 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®
importance. It is by Prof. John A. Ryder, is illustrated by four platesr
and is provided with a special index.

D.—SCIENTIFIC INVISTIGATION.

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, ¥
lustrated by twenty plates and having a special index. The next is 87
article by John A. Ryder on the development of the cetacea, togeth
with a consideration of the probable homologies of the flukes of cot?’
ceans and sirenians. This is furnished with three plates, and has als
an index of its own. The following article is also by Mr. Ryder, on the
development of osseous fishes, including ‘marine and fresh-water for® -
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Which ig illustrated by thirty plates. The next paper is by Prof. H. E.
Webster and James EtBeuedict, ou the Annclida Chstopoda, fr.'om' East-
bort, Me., which has eight plates and is provided with a special index.
The lag Paper is by John Murray and A. Renard on the nomenclature,
Origin, ang distribution of deep-sea deposits, which was read before
the royal society of Edinburgh.

E.—MISCELLANEOUS.

The first of the two articles in this section is a catalogue of the ﬁ.shes_
nown to inhybit the waters of North America north of the Tropic of
Cancel‘, with notes on the species discovered in 1833 and 1§84,-by Prof..‘
avid 8. Jordan, which is provided with a valuable t?pecml index of
forty-threc Pages. The last article of the appendix is py Robert G.
Dyrenforth, giving a list and description of the pa,tent.s issued by the
Dited Stateg during tbe years 1882, 1883, and 1884, which relate to fish
An d the methods, products, and applications of the fisheries, the article
Ol illustrated by one hundred and fifty pages of pl?,tes. ]
. This series 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 i is often d.esimble to.ls%we\
8¢ papers iy separate pamnphlet form for distribution to specialists
lot interesteq in the contents of the entire voluine.

E.—SUPPLEMENT TO THE REPORT PROPER.

83 —v1st OF LIGHT-HOUSE KEEPERS RENDERING ASSISTANCE.

The follow
- “Wperatype
'Bg a portio

ing is a list of the light-houses (with their keepers) at which
Sand the occurrences of ocean tish have been observed dur-
N 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 number of monthly reports made at cach one.
Petlt Manan light-house, Petit Munan Island. .
MO‘E:‘;‘;@@’ L. Upton, Millbridge, Mo .. ..ot eomereeeeeoisaeane ceennnee e :
w - osort Hght-house, Mount Desert Rock. 2
Latiy; Omas Milan, Southwest Ilarbor, Mo o cen i i ae weessana
Yll.cu.s Rock light-house, Penobscot Bay. 1'2:
8guj ‘Il}a-nx G. Grant, Mativicus, Me...... Sereee smsaiess i e :
n llg‘ht-h0us0, Seguin Islund, Kennebee River. .
oon Illf)‘l'nus ,I"“.V, Hunnewell’s Point, Me ceceeecere iimect cevemaaraanaascanaennn
;_ and l'ghtJlouse, Boon Island, Me. 2
Minou;;d J. Lc.svitt, box 808; Portsmouth, N. H ... ..o .o . iiiiiiaa..
;‘.‘mh;e(;’m llghﬁ-houso, Cohasset Rocks, Boston Bay. e
Raeg POin(t 1_‘ Marti, Cohassot, Mass .......... ettt ticn s anes e
ames 'C‘ght-hOmm, Capo Cod Bay. . . o1 Ostober
N ® “ashman, Provincetown, Mags. (Thomas V. Mullins reportec y 2
Poltg,, 0\"01111')01., WUA DECOMDOT) +ceeer e cean e caemeemmne o cean ceneamanne

Joeep;lb Alight-ﬂtution, entrauce to Vineyard Sound.

len, jr,, South Yarmouth, Mass.......ccu..oeen... R, 12
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Nantucket New South Shoal light-station, Davis New South Shoal.

Androw J. Sandsbury, Nantucket, Mass....e. voeeeecne vecaanancoae cnceoens 1
Cross Rip light-station, Vineyard Sound. 1
Luther Eldridge, Chatham, Mass ... oo oo e e o e e eee e eeen rmeme nn
Buoy Depot, Government wharf, offico of light-house inspeector. 12
Benjamin J. Edwards, Wood’s Holl, Mass. ..o« .oueee oemneeeemeocensanaens
Vineyard Sound light-station, Sow and Pigs Rocks. 12
William H. Doane, 13 Kempton street, New Bedford, Mass ..cc.c.ccvvannn.-
Brenton’s Reef light-station, off Brenton’s Reef and Newport Harbor. 12 .
Charles D. Marsh, 54 John street, Nowport, Ro I cocace vacoeeccccensiccnnnns
Block Island light-house, southeast end of Block Island. 12
H. W. Clark, Bloek I81and, R. X - .ooooe oo oo e e oo e e ovoaas
Bartlett’s Reef light-station, Long Island Sound. 12
Daniel G. Tinker, New London, Conun........ eetectecneeeraeneaen-

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 Docember) ..o oiinee e 1
Fire Island light-house, south side of Long Island. 1
Seth R. Hubbard, Bay 8hore, N. ¥ ... ... oot ee e e aeae e
Sandy Hook light-house, entrance to New York Bay. : 12
R. H. Pritchard, 120 Spencer strect, Brooklyn E. D.,, N. Y coocaaeeecnananes
Absecom light-house, Absecom Inlet. . 12
A. G. Wolf, Atlantic City, N. J.........o.. .. .
_ Five-Fathom Bank light-station, off Deluware Bay. 12
William W. Smith, Capo May, NoJ o i et e e eaen i
Fourteen-Foot Bank light-station, Delaware Bay. 8
Ed. A. Howell, Delaware City, Del .......... B T o
Winter-Quarter Shoal light-gtation, Chincotengue Island, Va. 12
C. Lindemann, Brooklyn E. D.’ JC o
York Spit light-house, Chesapeake Bay. S
James K. Hudgins, Port Haywood, Va ..o it it cinanas
" Wolf-Trap Bar light-houso, Chesapeake Bay. 12
John L. Burroughs, Now Point, Matthews County, Va ..oy oeee ceaeenennn-
Stingray Point light-house, Chesapeake Bay. 12
Charles F. Sadler, Mudgins, Va..............._.. Ce et eeieieeaasarasaeeane
Windmill Point light-house, mouth of Rappahannock River. g
James G. Williams, Hudgins, Va X

Point Lookout light-house, mouth of Potomac River, 2
William Yeatman, Cornfield, St. Mary’s County, Md..........._.o.ooreenns !
Body’s Island light-honse, north of Cape Hatteras.

Poter G. Gallop, Manteo, Dare County, N. Coeeon s 12
Cape Lookout light-house, Cape Lookout. 9
Denard Rumley, Beaufort, N. C 1

[
Henry Swan, Smithville, N.C...._............. U
Rattlesnake Shoal light-station, off Charleston.

John McCormick, Charleston, 8. C...ooooeen oo 12
Martin’s Industry light-station, off Port Royal. . 12
John Masson, Beaufort, 8. C ...ooo..ooii i
TFowey Roeks light-house, Fowey Rocks. "
Johu J. Larner, Miawmi, Pla.......o oo
C:Lrys(‘()i‘h Recf light-house, Florida Reefs, )
Martin Weatherford, Key West, IMla.................... Loee e
Dry Tortugas light-house, Loggerhead Keoy. 8

Robert H, Thompson, Key West, Fla .

SO®OL tett cnte se v nL qcas cebnretananme B0



REPORT OF COMMISSIONER OF FISH AND FISHERIES. CIX

34, '
—~LIST OF RAILROADS FURNISHING TRANSPORTATION AT REDUCED
RATES.

gef:‘eilsshiflready been mentioned that the ra,ilroz%ds. of the country in
cents 1, ‘«Wfs traqsported the cars of the Commission at a rate of 20
muc), llel ‘mlle, this including the fare of five mesgengers—a ﬁgu.re very
avorab;ess thu‘n nhg usual chq,rge for such servxcfa, and showing the
of the Ce (?01351(.1e1'a,txon ontertainted by the companies towgrd the work
Condug t"g(rlmnl'ssxon. For many thousands of miles the:se:rvxce has been
road g without any cost whatever to the Oommission. The only
at charged more than 20 cents per mile is the Union Pacific.

List of s
f railroads that moved cars, and messengers to the number of five accompanying, at
the rate of-20 cents a mile during the year 1885.

Alaban . o Miles.
0:1’::‘::(;?0% Southern Ruilroad ; Chattanoogsa, Tenn ....cceeooemmnns ouee 143
Contra] Ry I*Ubany Railroad ; Springfield, Mass...... oo ameeaeeennnaaal 800
arlotte ém*"d of Georgia; Savannab, GR..eueevoveueiimnmniiineninenians 690
Chesapeglce f’l“mblg and Augusta Railroad ; Columbia, 8. C..cooeeenninoin 489
ChQSapeaj;e 43(‘_01\10 Railway; Richuond, Va..coee.eomne eemnneonce onn. 1,032
icago, B > .1.1“0 and Southwestern Railway ; Louisville, Ky...ccooooaoae 392
hicazo’ ’VIl'lll ington and Quincy Railroad; Chicago, Ill.c.cccernnonen iennn 374
icﬂ;go, a:nll waulkee and Saint Paul Railway ; Milwaukee, Wis_............ 1,220
icago S'(' N°1‘t'h'ivestern Railway ; Chicago, I1l.. .. coaeemiaoai it tens . 580
c°hllllbi,a, u‘“gt Louis and Pittsburg Railroad ; Pittsburg, Pa............... 381
Cnmberlml(;lvGreenvil_lo Railroad ; Columbia, 8. C ........ aea- Pttt 107
elaware, I, alley Railroxd ; Chambersburg, Pa . .occeeeeeeeannnne- AR 292
a8t Top 1; . ack‘m’.anpa and Western Railroad ; New York, N. Y............ 154
eorgiy, B, "88¢e, Virginin and Georgis Railroad ; Knoxville, Tenn .......... 642
ingis c AIT00A ; AUGUSER, GB.ennee v menn eereaeemennrannn cormmmeneneans 171
ianap:ﬁ:r‘g Railroad ; Chicago, Il . coue ceeeaeencenome comeces eonnnssnns 1,756
Ouigviljg &r;d ?ca.tul: and Springfield Railway; Indianapolis, Ind...... ... 153
oW York o Nashville Railroad; Louisville, Ky..cceeer ammescoaanaanann. 127
Now York I\Sntral and Hudson River Railroad ; New York, N. Y............ 293
New York' Pe\v ‘H"-V(m and Hartford Railroad; Now York, N. Y............ 240
New Ork, Wrovldellce und Boston Railroad ; Stonington, Conn............. 128
Norfolk m;d v(;rsr’ Shore and Buffalo Railway; New York, N. Y.............. - 705
i ang Missies-ten-l Railroad ; Philadelphia, Pa...cceeeieaaeiiii i 727
onngylyan; 88ippi Railway; Cincinnati, Obio. ... eeeoimeaeee e ioan, 43
Pittabury (o, Railroud ; Philadelphis, Pa. -« «ecoee e cnmneeoenannenoenennn 15,320
Richmoi{ \ ucinnati and Saint Louis Railway ; Pittsburg, Pa..........~.. 5,715
Richmgy, ud D’“}"ille Railroad ; Richmond, Va .coceeeeerceeeiinaiaaeee. 2,628
Baint Louig ;(e dericksburg and Potomac Railroad ; Richwond, Va.......... 40
“Avanngh 1’” "f’k“k and Northwestern Railway; Keokuk, Iowa...._...... 262
:‘llenn,udo:;h orida and Western Railway; Savannah, Ga ..oee cliaan ol 666
Porco Hapgy , 0¥ Railrond; Philadelphin, Pa .. umwuemseeeemeeraaans oo 909
hioy paciﬁ:‘;d Indianapolis Railroad; Terre Haute, Ind.......coeuennnns 3,334
\"Binia Mjq; 21lway ; Omaha, NODT «uenceevocces somonevonnnsneecmenn. 2,603
Waligh, go0 204 Railway; Alexandris, Va ..... e eenev———————— 4,506
W%tem al{:ﬁ Louis and Paoific Railway; Saint Louis, MO.eeeeenaaon..oee 902

gomery, Aln ay of Alabama, and Atlanta and West Point Railroad ; Mont-
e e e et ceeataceeecccenecece s careneaase e e sane e bene 525

Totq), . -—

T e et coemr cavanera e e smcmns cnsearascavenn mnnsseecans 45,583
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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 wmiles
of free transportation received was 26,212.

List of railroads that moved cars, and messengers to the number of Jive accompanying, Jroe

| of oharge during the year 1885. Miles,
Atchison, Topeka and Santa Fé Railroad ; Topeka, Kans ... ccee e coven 4, 134

Atlantic and Pacific Railroad ; Albuquerque, N. Mex...cocaer ccvevnnnenn.-- 1,952

Chicago and West Michigan Railway ; Muskegon, Mich.. ..o oonvvnonnens 54
Detroit, Grand Haven and Milwaukee Railway; Detroit, Mich.............. 288
Flint and Pere Marquette Railroad ; East Saginaw, Mich...coooeiannaanan. 1,972
International and Great Northern Railroad; Saint Lounis, Mo .......oonn oot 932
Lake Shore and Michigan Southern Railway; Cleveland, Ohio ... .cc...... 98
Michigan Central Railroad ; Detroit, Mieh.... ..o .ooorerareneonameneeans 1,892
Milwaukee, Lake Shore and Western Ratiway; Milwaukee, Wis .....ico... 106
Missouri, Kansas and Texas Railway ; Saint Louis, Mo ... .covvavneracnonns 1,262
Miswouri Pacific Railway; Saint Louis, Mo- .. .co.oietiiiecmecneeneeennne- 2,034
Northern Pacific Railroad ; Saint Pan), Minn .o...o vt vintinrecaecevnnnns 7,498
Oregon Railway and Navigation Company; Portland, Oreg ... oovvevenans 916
Saint Louis, Iron Mountain and Southern Railway ; Saint Louis, Mo ....... 490
fexas and Pacific Railway, Dallas, TeX...ec.ou........ e eeme s PR 2,064
Utah Central Railway; Salt Lake City, Utth.veues ioinvenceiiecaeiarannes 530

TO“&I.-~..--.---.--..-. C ettt cetcsecacscecver maesacas veso oo 26).212

35.—SUMMARY OF FISH DISTRIBUTED 10 PUBLIC WATERS FROM 1872
10 1882, 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 :

Waters stocked, ' Atlantic  California [Lnudlookod Salmon | California

salwon, salmon. I salmon. trout. trout.

From Saint John River to Merrimac |

River, inclusive........... .+ 5,851,139 754,700 ! 2, 849, 412
Massachusotts Bay to Cape Cod’ Bay, in- ; !
clusive .. ..o iieel. Ll 45, 000 138,000 | - 448,100 |,
Buzzard's Bay to Block Islund Sow;
OluBive ..ot aeeiieieieia . 704, 507 363,000 . 324,100 |.
(onnecticut River and tributnides ........ 1, 879, 086 740,000 ) 724 801
Long Island Sound, oxclusive of Connec- ; 4 .
tieut River.............. IOTRR . 363,937 410, 186 L 501,040 |
lindson River and tributaries........ .... 568, 80y 103, 500 43 950
From Hackobnsack River to SBandy ook ! !
Bay, INClusivo . .ooauuiane oL - 111, 000 188, 000 48,150
¥rom Sandy Hook Poiut to Cape May, : :
BOISITE oo b s .o ) no.ggg\ ............
Delaware Bay.ooocveeen-ioaoann 054, 176
¥rom Cape Heolopen to Cape Char "33, 000 | o ,819
Chesapoake Bay .. 5,041, 644 [ 178,175 | ...
Albomarle Soand 170, 600 ' 450
Pamlico Sound . ceeen 10, 200 600
XYrom Cape Fear ltamaha River,
SDCIUBIV® + o vmeeeaee et eeen 11,000 | 1,015,500 | 28, 525
QGulf of Moexico east of the Mississippi
River «oocoeno o R R L LR LR S P PP 89,500 [.ooeoee |
Missiesippi River and tributaries ......... 2,162,100 [ 5,835 760 444, 650
Gulf of Mexico west of the Miasissippi |
RiVOL -cocoeencrnenenancasennanas J O . 02,600 .o i
Paciflo €08t «oenecearaserananimeiiin e - 13,183,000\ 83.64’{\,,,, _____________
Great Lakes and Saint Lawronce River... 987,100 | 1,935,315 37,510 ;... . 89,103
MIBCOIIANCOUB . - < e cacrermeoascncsearonarans 25, 050 809,300 . 217,763 | ... ... 11,728
! -

TLOtL e eevrrnen meneecmnnenssneas ( 1, 610, 587 "ua,‘m, w8 | 405,00 }——40,600 116,880
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Waters stockod. gmk Shad. | Whitefish. | Horring.{ = Miscellaneous.
— out. i
Fro, .
N Tesfz‘i‘i’:;’;’h" River to Merri. .
il;auc},u%itsn%uslvu oreremeesdiiiiii 3, 123, 500 775,000 |.coennnnnn 10,000 Salmo salar X S.
Ba 2y, inolugive ay to Cape Cod . salar var. sebago.
AZZAL'g Ryu syt net e ceeese|eenenens 800, 000

S A ¥ to
ox:’xl:lenc(}'i 1nclusive Bloc .k...l.s.lfl.ml 2,172, 000
Long "Facut River and trivatarics. 101110 9, 661, 000
ongen 4 Sound, exclusive of ;|
Hudaoulf"l)“fut River ... ©o
y 'fhlvor and tributaries ..
Hook Jpy "22¢k River to Sand
Froy Sa Y, inclusive .., . o4
ay, 1o0Y ook Point to Cape.
it it P i
l‘fgﬂl Fa,,§3ﬁ~----~--........... ST 638, 000 s, 000 10000
rleg . .
Cheanpagley Jigs "+ w = osvemoon|onsezane 50,000 |vnnenrenneefoosioaeane 4,500 Ruino salnson.
2 Bay. LT 27,200 (134, 032, B50 | --vvveunvos 7,833,000 | 25,000 codfish, 270,000
Spanish  nackerel,
5,000 Rangeloy trout,
and 180,000 ~ white

180, 000
1,133, 000

Albe.a
> rlo perch.
Pam)jgy ) Sound deeenel| 8,778,900 ... . 400, 000 Tockish.
ﬁ;l; 1,300, 000 |..
Gulp obr Inclusive -
bipp IeX1C0 enst of th Risgre: | 77| o oL [
Mingfgufuiverc .. 00 ’ 5,628, 000
Guig o g River and trivutarics | 41,600 | 18,788, 400 575,000 |.mnnnnn.n. 7,500 Rangeloy trout.
P m{' t River © Vostof the Minsis. |
grotle ) Const R THUON VO 2,469,000 [ooeeee-nnnn. 2, 000, 000
Mﬁi"“’ a.l.{.ef; w0 Sang Lawrsnca | 610,000 | 510,000 |.-.ecmeune
ey 8,160, 400 | 72,785,000 |._.... ... 409 moranke.
5,200 | 2,165,000 {---..cuon.

200, 946, 850 | 77, 072, 000 |9, 833,000 | 002, 409

36
-\01 3
BCULAR 10 PERSONS ENGAGED IN THE COD, HALIBUT, AND
OTHER GROUND FISHERIES.

The follo

ersy wing circular was widely distributed to fishermen and own-

(¢}
Vesselg during November, 1885:

UNITED StaTES COMMISSION OF FISH AND FISHERIES,

The to Washington, D. C., November 1,1885.
ni S‘:Ptomry arrangement made between the Governments of the
fied fopp i:)fes and of Canada, providing for the continunance, in a mod-
llftbrmati’on .the present international fisheries treaty, mak‘es accurate
L persong In regard to the fisheries of 1885 of very great nnportanc.e.
: ‘l"i:nterestled are therefore earnestly requested to render their
VNG ready the necessary data for any future international
and iy el th‘ th':s object the accompanying blank has boen prepared,
distributed through Mr. W. A. Wilcox, assistaut to the

iteq § ;
Numpep ozates. Tish Commission, at Gloucester, Mass., from whom any
Wily Copies can be obtained. Any information, when so requested,

¢

to be a(:“s“lered strictly confidential, but will be collated in the digest
e ¢ ox: at the close of the fishing seasotl.

medi&tely Plete record of your port should be sent to Mr. Wilcox im-
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Any matters of record, prices, &ec., 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, Wllcox,Umted mrm Fish Commission, Gloucester, Mass.]

COD, HALIBUT, AND OTIIEI: GROUND FlSll.‘

Port of. Season of 1835.
e R .. T I e d
i \:2:015 ;Tonnngc Codfish. | Halibut. Otbc‘;'irouu
Number of vessels that fished on Bnuqno l Pounds. Pounds. Pounds.
reau, Flemish Cap, Grand, La 1lave, and ¢ y

Western Banks ................... ...,
Number of vossels that tished on (voor; a0’ l
and Brown's Baoks ......... .. . .0 L.,
Number of vessols that fished off Nova
Scotia BhOTe. ...ooeii i ]
Number of vessols that fished off Green- |
land and Icelund ..
Number of vessels that fished in the Gult |
of Bt. LawTents. .oo.uevriiin e, een
Number of vessels that fished off New !
Eoglaad 8hore . ..coever i i, 5 ......
Number of vessels, unregistered, that [
fished off New Eunglapd shore.. ...
Nomberof small Loats, unregistered, that’ I
fished off Now Luglnnd 8hOIO. «ennnn.... ] ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

As gome of the above fished on the soveral grounds, please give total number of
registered vessels and tonnage in cod and ground fisbing,
Total number of meu fishing ou vessels and in boats,
Total amount of halibut cuught within three miles of proviuncial shore, and whel‘o
taken,
Total amount of cod and other ground fish canght thhm throe wmiles of provincisl
shore, and where'taken,
Kind of bait used, .
Quantity and amount paid for bait in the provincoes,
Quantity and amount paid for bait iu 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 sypplies purchased in the provinces,
Amount paid for other expenses in the provinces, with itoms,
Total value of fishing vessels and boats from your port,
Total value of outfits on vessels from your port,
Number of new vessels for above fishing past yaar,
Number of vessels for above fishing lost past year,
Number of lives for above fishing lost past year,
Insurance on vessels lost for above fishing past year,
It is important that this should be filled up as neur as possible, and returned at
once. Do not lay it aside, but please give it your immedialc attention. Any answer OF
information requiring more space please mention on opposite page, '
(Signed)

; and tonnaye,
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REPORT QN THE WORK OF THE UNITED STATES FISH

COMM
D%MMISSION STEAMER ALBATROSS FOR THE YEAR ENDING
CEMBER 31, 1885.

By Lix A
LIEUT.-COMMANDER Z. L. TANNER, U. 8. N., COMMANDING.

The :
lagg annAI:bi“*mSS was at the navy-yard, Norfolk, Va.,at the close of my
been c()mal report, December 31, 1884. All preparations for sca bad
Were to Dleted, and we were waiting tho arrival of the naturalists who
J &uuar; (;;lullslsufor the winter’s cruise. They arrived on the morning of
Collins, a n’d LZ:;;, the party being composed of Messrs. Benedict, Beaq,

¢le
low; ft the navy-yard at 2.25 p. m., and proceeded to sea under the
Ing ordersg .

. : U. S. COMMISSION OF IISH AND' FISHERIES,
Capt, Z. 1. TANNER Washington, D. C., December 20, 1884.

Cor .
nmanding steamer Albatross,

SIR: Ag Navy-Yard, Washington, D. C.
ST from making the necessary preliminary arrangements, you will
Y progee ashington, in the Albatross, on or about January 5, 1885,

mVestigatid to the Gulf of Mexico, for the purpose of making a careful
If cir'cuu?q‘t into the food-fishes and the fisheries of that body of water.
Atterag fok ances favor, you will make a trial of the trawl-line at Cape
yoil. T the tile-fish, selecting the most suitable region known to
0PI : .
g;’y 011?‘ gci"d)“!g to the Gulf of Mexico, you are at liberty to touch at
\v.hel‘ )urpolsrmclpal Atlantic or Gulf ports for supplies, or for such
ofm eport bes tas you may deem expedient. Onall such occasions you
d:&artu;e.y elegraph, your arrival, probablelen gth of stay, and time
“Bttery i .
D",‘?ts insq:1v'lll be sent to you at Koy West and New Orleaus, at whieh
Wl © gen elrrbi should be made for them. .
th hen Yon g Plan of the service in question is left to your discretion.
gae fishing ruch at Pensacola, you will call upon Mr. Silas Stearns, of
sard to ¢ bm of Warren & Co., and ask suggestions from him in re-
ed to accOQSt points for exploration. This gentleman has l_;indly
Nply o {mpany the vessel on one of its cruises, and you will ac-
sy, 0% Will o (i’ Fhe necessary arrangements. o
Droﬁs affect eavor to ascertain the reasons why tho various food-
ah) 0901‘ articular localities, so as to obtain data for deducing the
tyy rrenee of certain fishes on grounds ascertained to Possess
) 3
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the appropriate food or physical characteristics. You will locate op ﬁl“:
¢harts the known banks where the fish are found, as well as the n°
ones that may bo discovered. n
'The fullest information as to the babits and characteristics of the f
met with should be gathered and recorded. ad
You will make New Orleans, in the vicinity of the Ixposition bul‘l
ing, a special point of resort, coming in from time to timne, and landlﬂv_
such of the collections as it is considered oxpedient to display in the GO
erninent building or to send at once to Washington, Arrangomed”
will be made, if’ possible, for a specialist connected with the (J‘om‘lﬂl !
sion to be on hand at New Orleans and take charge of theseo collection”
Unless for special reasons, it is not desired to have the cruise occu?
a longer period than three or three and a half months. Suggestio®!
however, from you as to curtailing or extending this time will recol o
attention ; much will necessarily depend upon the cost of coal and oth
clements of' maintenance ehargeable to the Commission. .
The scientific staff for the cruise will consist, as heretofore, of M
Benedict as chief naturalist, who will be assisted by Mr. Thomas p
Captaiu Collius will probably start with you and aid in the experime? b
as to the methods of fishing, and you will ask his advice in such 16
ters, as already intimated.  Mr. Silas ‘Stearns, of Pensacola, may be ('bnﬁ
to accompany you on one or more of your trips, as may be conveni®
to him and yourself; and it is not impossible that for part of the cru! b
the services of Dr. Bean may be substituted for those of Captain Y7
lins. This special service will not include, however, more than fot
persons. "
Should there be any other points in regard to which you desire .lg
str;xlctious or suggestions, I shall be pleased to have you call attentif
to them.
Respectfully, SPENCER F. BAIRD,
Commissionc’

U. 8. CommssioN or FIsiL AND FISIIERIES,
Washington, D. C., December 19, 1854
Capt. Z. L. TANNER, ’
Commandingy steamer Albatross,
Navy-Yard, Washington, D. C. ‘ ¢
Sir: If it can be done during any part of your cruise, without i "?)'9
way interfering with the service or increasing the expense, I should fl
glad to have yon make a special examination of the food-fishes # ¢
mollusks in tho vicinity of the island of Cozumel, off the coash
Yucatay, and which is said to be very rich in such products. b
Should it be convenient to do so, without in any way iuterfer‘u;.
with the proper service of the vessel, I wish also to have a carefu )
ploration made of the natural history of thoe island, especially ©
birds, mammals, and reptiles, which will probably furuish a field 0
teresting research.
Respectfully, ,
SPENCER I. BAIRD,
Commissione™

£ i

2

The wind was moderate from the castward, with cloudy weather, clef’}
ing during the evening; the barometer was unusually bigh, touch 0
31.10 at noon, the highest point I recollect ever having seen it 08 7



(3]

Atlantic ¢ .
3., in;(;_coasb- It began falling early on the 4th and the wind veered to

Roon, wh‘;‘;s‘i‘t‘% :0 a strong wind, moderating, however, during the af'ter-
atteras ng g 5 ered to the northward afld westward. We I.)assed.(znpe
Set the thI-l‘i,.lglf’ anfl entered the Gulf Stream at 7 a. m., intending to
Was too rough fo l:n‘ tile-fish and try the (!redge and trawl, but the sea
COntinued gup . r boat worlg, so wo hauled.mshore out’i of the S‘Lream and
the wing - ourse to the southward until the following morniug, when,
h%i% ., longit ndg moderated, wo set a trawl-linein 79 ﬁmthqms, latitude 320
exeept ay eelum 6 770 54/ W, No tile-fish were tz.xbken—m fuct:,. not,lsing
tiets anq mudt_lr)l d‘rf‘\vo small hake. TFour lxaqls of the tmwlz with wing-
Sults,  wo fou ag &tta,ched,.x?ero ma(.le durl}rg thoe day, with good ro-
‘Uong the wh01111(1 many fa.quhar species, \.vluch seemed to be at home
llumbers of 11[10 .Coast,.besmes ot;l%ers wlncl} were new to us.. Large
80 plentify) on tc',;%d‘fs of a raro species wero iouu‘d, somewhat like those
Sea-treliing ne 1¢ tile-fish grounds off the New Lugl‘uml coast. -Several
bods, wop m’s SW to the Albattross, wero tq,k.eu, besides cml.)s, cephalo-
Lo wing "VIII}all sponges, ghel]s, fox‘mr.nmft:ra, and a v:u'lc.ty of ﬁ§11.
the day, en(’lin "01_1 was light in the morning, fncr.enscd steadily during
exceedino]y u g with a moderate gale, and, being in the Gulf Streawm, an
'he intenhtion m;_omfoxztaple sea. We kepton the edgeof the Strea}n with
TOm tlyq Southo contmmpg our work on tho 6th, but the gale still held
M tha th St.“'ﬂl‘d, m'alnng itimpracticable. It hauledto the westward
(‘%’S,Whilo’\ ill blowing a gale, with every appearance of holding for
prerienceavf were labori'u g in a regular Gulf Stream sea,which must be
Unity 00n(t)' bo_apprecmted, holding on in hopes of getting an oppor-
CO""&-gin" o IMuing our work. The prospeet, however, was 80 dis-
8ail yap obut at we squared away on the above date, and under steam and
Lourgg for thOf ~the_stream to the southward and eastward, then laid o
Aoy © Straits of Florida, wind and sesa moderating.
the Nava) P‘ ., January 9, we arrived at Key West and anchored off
\Oblg?(t)i\?:;, {IOill.g to the wharf later in the day. While st(%nming
ero Captureq 3 reefy fr.om 9 to 10 knots per hour, several. lungt‘lsh
selves f' Wwith a trolling-line. The largcr.ﬁsh succeet‘letl in tearing
dec);, rom the hook, those of moderate size only being landed on
At g,
Teefy, ‘1111(()1 %1, on the 10th wo left the wharf, steamed out clear of the
y ery mm:‘;’;}"g ship under steam, observing azimuths of the sun on
.ﬂe“’{: Complat b}m compass to ascertain the local deviation. The work
l(:G.w rf, A(é(l’ weo returned to port, and ab‘11.45 . m. madce fast to
qlt‘:ng ay, lla.vi.m p. m. we‘commenced coaling a-l.ul finished the !‘ol-
liy g o4y sta “{;: I:ecewed 813 ton‘s. The .naturah‘sts were coll.ectmg
Baingq vaﬁ? &iving most .of their attention to birds. Captain Col-
Yol the Sai ablo ‘lnforma,tlon among the fishermen and took soveral
A1y, S0Ine with good results.
® majy, 1 Ol the 15th we cast off from the wharf and steamed out of
D channel en route for Havana, At 215 p.n. we cast tho

WORK OF STHAMER ALBATROSS. 5
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trawl in 37 fathoms, sand and broken coral bottom, latitude 24° 26’ No
longitude 81° 48’ 157 W. 1t soon caught on the rough bottom and
camo up tail first, but there were several good specimens in the folds 0
the net. The ground was very thickly strewn with coral fragments 20
dotted with growing coral, making it wholly unfit for trawling; but f"e
used an old uet of very little value, and succeeded in making three -
teresting and successful haunls. TFish were represented by several SI}‘»""
cies, some being new to us, and the invertebrates included many specles
of crabs, cchinoderns, cephalopods, shells, corals, &c., a better variety
probably than would be obtained by going over the ground again, ﬂ's
we could not expect to make the same number of hauls without gacry
ficing the net. After working until dark we started for Havana, arriv:
ing at 8.30 a. m. the following morning, making fast to mooring buoy
No. 3. We received the usual visits from the authorities on shore, an¢
from tbe French ram Bouvét, all of which were returned during the day
At 10 a. m; I called on the United States consul-general, Robert wilk
iams, esq., who accompanied me to the office of the captain of the porty.
he being, in the absence of the -admiral, in command of the statiol:
Upon being informed of our mission to Caba he offered his services a
expressed a hope that we wouald meet with success. '

At 6.15 2. m. the following morning, January 17, we left the port and
lowered the tangles outside the entrance us uear as possible iu the spo
where we found the Pentacrinus last winter.  Thirteen hanls were mad®
during the day in (rom 114 to 230 fatloms, rough coral bottom ; tho
losses amounting to one tangle, 50 fathoms of dredge-rope, and t“"?
sounding-shot nsed as tangle-weights. The result of the day’s work
was 85 specimens of Pentacrinus in good condition, and » large numbef
of small crabs, cchinoderms, shrimp, sponges, small fish, &e. Wo re’
turned to port and made fast to the buoy at 6.15 p. m.  Tho next day’
being Sunday, wo remained in port receiving visits from the Unite¢
States consul-general, captain of the port, Capt. J. Rowmero y Morend
Spanish navy, and others.

We were under way again the following morning, making thirtee®
hauls during the day without loss, taking 187 sea-lilies in good cond?
tion, and a single specimen of what was said to be o new genus,

Preparations for our final departure were made Tuesday morning, a9
we left the harbor at noun. 8ix hauls were made during the afternood
five with the tangles resulting in the capture of 10¢ sea-lilies, and oné
the last, with the small beawm-trawl over the same ground, We hardly 24
pected to see the net again, although thinking it worth the trial. Strunge
to say, there was not a single specimen of 1’6ntaqrimzs brought upj i
other respects the haul was an excellent one. . Awmong the many t;hini—fs
in the net were a variety of cup sponges, ophiuraus, corals, and 2 rar®
fish, a fine specimen of Astrophyton, and several remarkable fsea-urchills
having very long spines. Many of the specimens were unique, and ha
daylight permitted we would have made another attemnpt with b
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suceessful, bringing in many valuable specimens,  Seining, however
can bo carried on to a limited extent only, owing to the character of tho
bottom, which, if not rocky, is usually dotted with coral patches or frag’
ments of dead coral washed up Ly the sea. The lot of the hunter 18
not altogether ahappy one, for the moment he penetrates the dense t
dergrowth he is literally covered with wood-ticks, which are unpleds
ant at all times, and often prove a serions nuisance.

We remained at our anchorage oft San Miguel uutil the morning of
January 29, the work of collecting being carried on vigorously by the
naturalists, assisted by the ofticers and working parties detailed from tho
crew. Large numbers of birds and fishes were obtained, besides som®
fine speciinens of mammals.

The photographer succeeded in taking views of two of the principi‘1
ruins, one an old church near San Miguel, and the other a large build-
ing near the southern end of the island. The following interesting ro
port of his trip is submitted :

] Jeft the ship on the 24th of January, with Mr. J. B. Anduze, in
the steam-launch for a trip to his plantation, located on the souther”
end of the island, about 12 miles distant. In passing down the coast
we stopped off the mouth of o small ereek, which empties into the sei
about 5 miles from the village of San Miguel, and took a 'photogml‘l'
of the entrance. I learned that this creck is about 60 feet wide at it8
mouth, which has high rocks on cach side, and has an average of 6 fecb
of water on the bar. On the inside there is a basin of about 300 yard®
in cireumference, the banks of which are perpendicular rocks about
feetin height. The water in this basin is so deep that vessels of 80 ton?
can lay alongside the shove and take in their cargo.  Frowm this place t0
the landing the shore was very low, except one point which was quit®
rocky ; all the rest presented the appearance of being fine sandy beached
and good places for hauling seine.  When wo reached the landing tho
surf was so heavy that we were landed from the boat on the backs ©
natives. The plantation being about three miles in the interior, we wert
compelled to make the rest of ony journey on small ponies that are nset
in all tropical countries. The voad, or rather a narrow bridle-path, Jed
throngh a dense forest of small twisted knotty trees whose trunks ant
limbs were covered with creeping vines, so that it was alinost impossib]e
to distinguish theleavesof the treefrom those of the vine. Manyof theso
vines bore some remarkably beautiinl flowers whiclh made a \'(;r_v pretf'-v
scene; the folinge mecting overhead completely shut out the rays 0
the sun, and the total absence of buzzing insects made the ride a very
pleasant one. 1 saw a large number of birds bofh large and gmally
some of which were very beantiful, also bntterflies of overy color imag’
inable. )

“We reached the plantation at 5 o’clock in the evening, too late 10
take photographs. This plantation consists of a farm of half a leagt®
square, around which is-a high stone wall, the fields Leing dividet
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OI.I' by rail fences, There were large fields of bananas, and plantain trees,
Pineapples, corn, and ginger, with immense groves of orange and lemon
tf%S, but all seemed neglected entirely or very poorly cultivat.ed.

‘arming implements of the crudest kind, no modern appliances being
used, may account for the appearance of the fields. The houses were
I:WG large thatched structures arranged in a square. These are used
OT servants to live in and also to store the products of the plantation
a8 they are gathered. In the center of this square is a large stone
bllilding with a thatched roof, which is the residence of Mr. Anduze.

h.is must have been a beautiful place once, but is now sadly out of re-
Pair.  While waiting for supper we went to an Indian village which is
located on this plantation. Ilere I found a collection of about fifty

Ouses occupied DLy thirty families. They were much neater in their
&eneral appearance and more intelligent. than the Indians of San Miguel.

Ur appearance excited so mnch curiosity that the entire village turned
out, 50 that I had a good view of them. I found their complexion to be
that of bright mulatto, very dark eyes, and with long, straight, coarse,
Ela(lk Lair. The men had scanty black beards, and wercin height aboqt
9 feet 4 inches, with features blunt and short. I entored several of their
IOFSQS, which were huts made of poles, with thatehed roofs, the floors

Cing made of cement, raised a foot or moro above the ground, and ke.pt,
Yery clean, Ip cach case I found but one room in a hut where the entire
nily li"ed, cooked, and slept, their hammocks being triced up to the
rafters during thie day. But everything was very clean, all the women
Were dressed in loose, comfortable white gowns and the children the
sf‘me‘those that had anytbing on. Some were engaged in making
288, some curing tobacco, and others malking baskets. Thoe occupa-
von of the men at this time is that of wood-chopping, all being engaged
10 cutting cross-ties for railroad companies in Yucatan.

“Unlike the other villages of the island, the cattlo here arc not al-
Owed 1o run at largo about the houses, but are kept in big peus with
.ng stone wally around them. I saw some old Indians that were un-
Able to converse in Spanish, and who knew no languago but the orig-
"‘“‘1 Indian tongue. They all speak the Indian language somewhat.
ey have a small Catholic chureh in the village, but there having
oecurred saveral remarkable spiritualistic exhibitions among the inhab-
f ANts on the island, they have in consequence all turned spiritualists,
0 their chareh is negleeted and about to fall down. Just on tho
€050 of the village is an old ruin, which, these Indiaus say, was here at
;¢ time of the Spanish conquest, but they know nothing definite about

' Lhe next morning we went out to the ruins on tho other sido of the
b Antation, and (he undergrowth, having been cut away the cvening be-
O%e from around them, gave us a good view. 1 found what had once
“?ﬁll;(; Erm‘y.large temple, .(:ovcring :11.)'0|'1b 'hz.ﬂf m‘l :T’cm' O.i.: gwu:‘f(; t:)\o

: which had fallen in such a way as to form-a large mo , 0Dy

Hel grass, trees, and undergrowtl had grown so thick thatit was only
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with careful search that we could make out the size of the building. The
central tower, or part of it, is the ouly thing left standing. There is
but one entrance to this tower, which opens into a very narrow vaulted
room. On theleft of the entrance I found some markings on the wall.
1 detached the plaster on which they were and brought it to the ship. 1
also found what at first appeared to be iron staples driven into the wall
on each side of the entrance, but by a blow of the hand they were broken
off and proved to be made of stone and cemented to the wall. These
were also brought to the ship. I found within a radius of half a mile
of this tower the ruins of a large number of stone arches, beneath whicl,
the Indians say, are buried all kinds of beautiful pottery; but they will
pot dig for it as they have a belief that at one time the island of Cozu-
mel was one vast cemetery for the inhabitants of themain land. Both
Indiaps and Spaniards claim that these ruine were here at the time of
the conquest of Mexico, and that Cortez landed on this island in 1519
before going to the main land. I took three views of this rain, and then
went back to the Indian village and made two photographs of the ruin
there, two of the village and its inhabitants, one of the interior of a
dwelling, two of Mr. Auduze’s plantation, and in the evening returned
to the ship.

“A few dayslater I wentashoreat San Migueland made a photograph
of the center of the town, ineluding an old Spanish church, now used as
a guard-house. T then went to the ruins of an old Indian church,about
a mile north of the village of San Miguel, of which there was so little
left standing that it was only here and there that a small portion of the
walls could be seen. I had the usdergrowth cut away, and took three
views of the graves and parts of the wall that were visible. I found
that around the church, under tho soil, was a pavement of tlat, smooth
stones, regularly laid down with cement. I was told that it extended
for half a mile around the chureh, and that there was a broad pave-
ment leading from the front of the church to the water’s edge, a mile
away. I traced the pavement a short distance towards the water by
diggingup the loose earth with a pointed stick.”

At7.35 a. m. on the 29th we got under way and steamed to the south-
western extremity of the island. A gunnin g party was sent ashore for
Lirds and a seining party for fish. The Albatross, standing a little off
shore, in the mean time made two hauls with the tangles and two with
the small beam-trawl. The depth was from 137 fathoms to 231 fath-
oms, coral sand and occasional coral patehes, which made it rough work
for a trawl. We were not successful with the tangles, but the traw!
brought up some valuable specimens, a portion of which were new to
us. We stood iv shore a little before sunset and picked u
ing parties, who reported nothing new in this locality.

Mr. Beuedict thought we could not spend more time here advanta-
geously. We had, Le said, o large number of every species of bird seen
ou the island, besides other specimens, and, although we might get a

D the collect-{
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few more species by remaining, he thought the chances too- remote to
Compensate us for the delay. Being of the same opinion l{lyself, we
Started for the Campeche banks, with the intention of making an ex-
3mination of the charaeter of the bottom, its fauna, &c.

At 7.42 the followin g morning we sounded and put tl{e tapgles
over in 26 fathoms, sand and coral, on the Campeche bankg, in latitude
220 0y 31 N, longitude 86° 49/ W. TFishing with hand-lines was also
tried, but without success. Seven hauls of the beam-trawl were made
4t Varions intomeels during the day, resulting in the capture of a large
Yumber of specimens, many of them new to us, besides quite a number
of req groupers with hook and line, some of them very large. The bot-
tom whepe fish were taken was covered with live coral, sponges, a vege-
table growtp resembling sea-lettuce (Ulve lactuca), and was of course

Swarming with life. ! .
6 Was our intention to spend several days in the examination of this
Tegion, particularly ag to its flsh products, and then proceed to New
“Orleans; but it became necessary to chango the program. Ope of
our seamen wag very sick with typhoid fever, which took an unfavora-
le turn Qurip g the day, the patient failing very rapidly. The surgeon
nally stated that the only chance of saving his life was to get him into
a hospital ag soon as possible; and as Pensacola was our nearest port,
We made the best of our way there, arriving at the navy-yard at.2.30 p-
m. o February 2, when the patient was transferred to the hospital for

treatmont,

We went to the coal-wharf on the morning of the 3d and made prepa-
Tations for coaling; the fires were hauled, boilers blown down, and f-he
Water-ling Painted where it had been scraped off by the ice when leaving
. U8hington, Coaliug was commenced on the morning of the 4th and
tm.ished & little before dark on the Gth. The Dboilers were filled with
Tn-water from the yard tanks and fires started under the starboard

Oiler for heating and lighting the vessel.

At 4,19 D. ™, wo left the yard for the fishing banks off Cape San Blas,
Durposhlg to investigato tl;e character of the bottom, the marine fauna,
and the mnethods of tbakin @ the red snapper. A resident fisherman was
°hgaged for the trip. While steaming out of the harbor, near Fort Pick-
T8 We found the three-masted schooner Fann y Whitmore, of Rockland,

Te,, on shore in o dangerous position, with signals of distress flying.
© went to her assistance, got her afloat, and proceeded on our course.
Saﬁf 811 a.m, on the 7th wo sounded in 27 fathomsz grayﬁ::nd ‘)ll)lack
Dué nvnd broken shells, about latitude,29° 15/ N., longitude 85° 3.., W.,
in 2 Yerthe fishing lines, and took 117 red snappers, the largest w exg;h-
- egr 273 Dounds, 4 groupers, 3 gags, and 32 porgies. All the fish taken
of ﬂe ?Xamlned externally and internally for parasites, and the gf)ntents
ti;mlu? stomachg were noted. Many of the fish were females with par-

¥ developeq roe, none being ripe. ) .

tio 2Ving taken ag many fish as desirable, we commenced an .mvesmgn,‘
1 of the character of the hottom with tangles and trawl. Eight hauls
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were made during the day with very satisfactory results. The chart
gives th(; bottom as gray sand and broken shells, but the trawl devel-
oped the fact that where fish were found live coral, sponges, &c., were
very abundant, and living among them were vast numbers of shell-fish,
crabs, annelids, and various winute forms which furnish unlimited food
supplies to the fish, ‘

We continued work until dark, then started for Pensacola, arriving at
11.10 a. m. the following day. Preparations were made for sea on the
Oth, and at 4 p. m. on the 10th we left for New Orleans, intending to
investigate a reported bank en route. All sail was made after leaving
the channel. At 12.35 the next morning we sounded in 43 fathoms, -
coarse gray sand, latitude 29° 27/ N, longitude 87° 44’ W., and ran
line SSW. to latitude 28° 54’ N., longitude 858° 02’ W., in 698 fathons,
sounding cvery five miles. We then ran lines in various directions both
east and west of the position given without developing anything that’
would lead us to expect the existence of a bank in that locality ; in fact
our soundings corresponded closely with those on the Coast Survey
chart. Three hauls were made with the trawl in from 68 to 324 fathoms,
in about latitude 29° 10’ N,, longitude 880 15’ W., with cxcellent results ;
many specimens were obtained which we were unable to identify, and
others exceedingly rare. The last haul was made a little after dark,
and another line of soundings run which occupied the time until 9 p.m.,
when we started for Pass & Loutre light, in order to verify our position,
making it at 11.50 p. m.; then stood for South Iass, making it at
1 a.m. It was blowing a moderate gale from SIS, at the time and soon
ghut in very thick, so that we did not succeed in passing inside the jet-
ties until 11.40 a. m. Torts Jackson and Saint Philip were passed at
3.45 p. m., and at 8.45 we anchored below Poverty Poiut for the night,
the weather being too thick to run with safety. We were under way
again at 5.25 a. m. on the 13th, and anchored off Algiers at 9.45. I then
took the pilot with me as a guide and called on the chief harbor-master,
who assigned us a berth at a wharf where we would not be molested by
‘vessels coming alongside. Returning to the ship, we got under way
again at 1.156 p. m. and reached the Lerth assigned us at 1.65 p. .

I telegraphed Mr. arll at once and met him the following morning,
when the “%subject of placing the vessel on exhibition was discussed.
We visited the grounds, examined the wharf, and attempted {o see
Major Burke, the director-general; but failing in this, the following
letter was written:

. . . ¥ gaea - .
United States Commission of Fish and Fisheries, steamer Albatross, whart foot. of
[{3) H 4
Terpsichore street. ]

NEW ORLEANS, LaA., Felruary 14, 1885,
Maj. E. A. BURKE,
235 Camp Strect, City.
DEAR Sm: I have the honor to inform yon that the United States
Fish Commission steamer Albatross, under my command, is in port, aud
by direction of Prof. Spencer It. Baird, U. 8. Commissioner of Iish and
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{':’T‘h("::ll:;’bl take this means of placing myself in communication with
'ilm)’l-i.an - oeg leave to say that I will place the vessel and her scientific
the U swl?.on exh1b1};10}1 for one wgek fron'_m Wedu_esday next, as part of
cmmi-u .1 ish Commission exhibit, if you will furnish wharfage. I have

: ed your wharf to-day, and would say that from 75 to 100 feet at

e
b‘g’pﬁf end (the upper preferred) would give this vessel a practicable

Very respectfully,
o Z. L. TANNER,
Licut.-Commander, U. 8. N., Commanding.

The following letter was received in reply :

[Th : .
© World’s 1ndustrial and Cotton Centennial Exposition, Oftico of the Director-
General. ]

Captain TANNER, NEW ORLLANS, February 14, 1885.
Commanding Steumer Albatross,
Di . (Care Pim, Forwood & Co.). .
Contéﬁg Sk : 'ljhz.u_lking you for your kind offer to place your ship and
o 0\\‘er0n exhibition, we find that we can give you 75 or moro fect of
Ning con end of the wharf, though we fear that the six steamers run-
s liﬁ ton Stantly between the city and this whart wight subject your
Jloa ome injury ; of this you must be the judge.
86 command us if you need our assistance in this matter.
ory respectfully, v
S. H. BUOK,

Director-General pro tem.

\vlg II;("“ my 9Xpressing a preforence for a berth at the upper end of the
St'mﬁ, a8 be‘lng more out of the way of the steamers which were con-
¥ coming and going, I received the following letter:

[Tho Wo,;
Vorld’s Industrial and Cotton Centennial Exposition, Ofiice of tho Director-
Genoral. ]

Z. L. TanNEr, NEW ORLEANS, February ls,‘1885.
eutenant. Commander, commanding I. C. Steamer Albatross,
Dgea (Caroe Pim, Forwood & Co., New Orleans, La.).
thanksn ?m: Your communication of the 14th received. Pleaso accept
aptailo' the management, and beg to state that 1 have instructed
of the 1 H&r_mson, wharf-master, to allow you 75 feet at the upper cnd
éWl]mrt for your purpose. S
1 located I shall do mysolf the pleasure of paying you a vigit.

Respectfall

¥ .

’ S. H. BUOCK,
Director-General pro tem.

"W
in thz gleaned and painted ship, and, in fact, did everything we could
8

ew days at our command to improve the appearance of the ves.
¢ dressed ship on the 18th and 19th in honor of the Mardi-Gras
On the morning of the 20th we went to the Exposition wharf,
thing prepared as for worlk at sea, aud at meridian opened

festivy,
hag every
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the vessel to visitors. A detail of officers and men was on duty during
visiting hours to show them over the vessel, one naturalist, at least,
being in the laboratory. ’

‘We remaived at the wharf until March 1. Many thousands of peo-
ple from all parts of the country visited and examined the vessel, her
scientific appliances, and such specimens of marine fauna as we could
exhibit, with evident wonder and interest. All were received with
.courtesy, and it is worthy of remark that the officers took particular
pleasure in explaining the various appliances in use for deep-sea ex-
ploration, the object of that work, and the operations of the U. S. Fish
Commission in gencral. The crew also cntered into the matter with
commendable spirit, and were of great service. Our visitors almost
invariably expressed great interest in what they saw and appreciation
of the courtesy shown them.

At9.15a. m., March 1, we left the xhibition wharf and steamed down
the river, passing Fort Jackson at 3 p. m. We entered the South Pass
at 4.20 p. m., left the jetties at 5.20, and laid a course to the southward
and eastward for the night. The surface temperature of the water,
which had been 40° in the river, rose to 68° soon after leaving the
jetties.

At 5.30 a.m., March 2, we sounded in 1,467 fathoms, yellow ooze,
fatitude 28° 00° 15 N, longitude 87° 42’ W., and at 6.27 lowered tho
trawl, with wing-nets and mud-bag attached, and veered 2,300 fathoms
on the dredge-rope. It was landed on deck at 10.06 a. m. with several
species of Lottom fish, shrimp, sea-anemones, holothurians, ophiurans,
annelids, echinoderms, sponges, &c. The bottem was very slimy, and
the numbers of the various species were much smaller than would have
Dbeen found in the same depth in the Atlantic.

Another haul was made in 1,430 fathoms, brown mud, latitude 28°
02/ 30" N, longitude 87° 43’ 45/ W., and a third one in 1,330 fathoms,
light brown mud, latituade 28° 05/ N., longitude 87° 56’ 15 W, The
general character of the specimens taken in the last two hauls was
much the same as that of the first, A feature of all the bauls was tho
predominance of soft jelly-like forms,

At 5.35 a. m., March 3, wo sounded in 1,255 fathoms, gray mud, lati-
tude 28° 19’ 45" N., longitude 880 01/ 30/ W., and at 6.09 lowered the
trawl. It was landed on deck at 9.30—being a mere “water baul” TIi
was lowered again at 10,01 a.m. in 1,181 fathoms, brown and green
wud, latitude 28° 32/ N., longitude 88° 06’ W., and landed on deck at
2.08 p. m. with a heavy load of mud, which yielded considerable fora-
winifera, but little else. Another cast was made-at 3.24 in 940 fathoms,
gray and brown mud, latitude 280 45’ N., longitude 88° 15/ 30" W. A
heavy load of mud was brought up as before, with several bottom fish,
one of which we did not recognize. The last haul of the day was made
at 7 p. m. in 730 fathoms, gray mud, latitude 238° 51’ N, longitude 88°
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18w, e trawl was landed on deck at 8.45 p.m., and contained a
Mumber of fine figh, as well as a variety of other specimens, among them
bemg an enormous isopod, 8% inches in length and about 4 inches
foad—a remarkable specimen.
] At 536 a, m., March 4, wo cast the trawl in GO fathows, bl.ue mud,
itude 290 15 N., longitude 88° 06’ W.,and while heaving in it caught
f)u Some obstruction, probably a coral pateh, parting the bridle stops
and rending the net. The trawl-frame and wing-nets were lost. Six
Eauls Were made during the day between the position given above and
25 fathoms, latitude 290 32’ N., longitude 87° 45’ W., and a large num-
°r of shoal-water specimens taken. Tishing lines were put over at
cach dredging station ; also at six stations when the trawl was not low-
ered, trying for fish, but with no success, although wo crossed the inner
€2ge of what was at one time a favorite fishing ground.
tieuhe Weather, which had been moderately good since lc.:aving the jet-
Con changeq for the worse during the day, and at night, when wo
*38ed worlr, there was a moderate sea from NE. We mado Pensacola
lgl.lt 2610.50 p, m., and hove to for the night, as we did not wish to enter
clore the following morning. At 6.58 a. m., March 5, we arrived at
® Navy.yard coal wharf, and commenced coaling at 1 p. m. Mr. Silas
Arns, of Pensacola, visited the ship, and arrangements were made

‘gith him to go with us to the snapper baulks, in the vicinity of Cape San
as, .
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We finished coaling at 4.50 p. m., March 6, having  taken on board

tons, and at 5.15 cast off from the wharf and proceeded to sea.

£ 548 the following morning we tried for fish in 30 fathoms of water,

gray Sand, black specks, and broken shells, latitude 29° 16/ 19" N., lon-

Situde 850 497 3¢ W., a single red grouper being the only fish taken.

o © made trials in thirty stations during the day, in from 25 to 33 fath-
M8, and suceeeded in taking fish in the following:

— B
Latitygqe N. | Longitude W. | Fathoms. Kinds of fish taken.

‘.?D ],6 (;:." T , .

2 85 47 8 20 | 9 red snappors, 10 others.

23 ig % 85 80 Bg 28 | 5red snn{:gers, 6 red groupors, 1 porgle.

20 19 % 86 33 40 31 | 2 red enappors, 6 red groupers, 1 porgie.

00 85 43 15 28 | 11 red snappers, 8 red groupers, 2 black groupors.

— ] .

i ',‘l;:e laSF station was occupied just before dark, and, keeping as near
arg g 2"0l6, e set two gill-nets, but failed to take any fish, They
Wo ound on narrow ridges, and it is probable that in setting the nets
issed the ground.
Col] i ubl}larine electric light was used with good results for su.rface
o CUDE While the fishing party was away, large numbers of minute

fo :
*08 being taken, Tho fishermen returned ot 3215 a.m., March 8;
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and at daylight we resumed the examination of the prounds in the Vb
cinity. Iight stations were ocenpied, fish being taken at the following?

T T e e i i m e e e —_—— = P
|
Latitudo N. | Longitude W, { Yathoms, | Kinds of fish taken.
- ——- , e . e el
o ’ " o 7 tH |
29 16 45 85 41 00 20 | 1 ved snapper, 10 other fish.
29 .1)5 40 25 40 15 204 1 yed snapper, 4 red LTOUpOrs.
20 20 15 85 45 40 29 | 2 red suappers, G red groupors,
B . e e e e

Wo met with such poor success that we concluded to change groulld
to the southward and eastward about 45 miles. Here wo made four
trials, finding fish finally in latitude 280 54/ N., longitude 85° 08’ ., in
28 fathoms. Iorty-two red snappers and two black groupers wer?®
taken in a few minutes. Thinking this would be the nost {avorable
opportunity for trying the trawl-line, which had been baited for tho
purpose, it was set as nearly as possible on the spot where the fish wero
taken, but without success. The ridges on which snappers are takey
are so narrow that it is diflicult to set the line in exactly the right spoty
particalarly in the strong currents prevalent in thisregion. The breeze
was quite fresh also, which served to drift the fishermen off the ridge.

At 5.45 p. m. we started for port, the wind then blowing o moderate ’
. gale from NNW., continuing until the following morning, when it grad-
ually died out. We reached Pensacols, navy-yard at 3.15 p. m. o?
Mareh 9, and made fast to the wharf, On March 12, preparations hav-
ing been completed for our final departure from Pensacola, we cast off
from ‘the wharf at 5.10 p. m., and proceeded to sea.

Weo had already made extensive explorations in the western Gulf
about the meridian of Mobile and as far south as latitude 28¢ N, When
in 1,467 fathoms of water we commenced aline of dredgings, which wer¢
carried into a depth of 25 fathowmns off Pensacola, In order to continu®
the exploration we stood to the southward durin g the night, and at 5.28
the following morning cast the trawl in 724 fathoms, brown and gray
mud, latitude 28° 47/ 30’ N., longitude S7° 27/ W, Five hauls were made -
during the day between the above position and latitude 280 34/ N, lon-
gitude 86° 48’ W., in 335 fathowms, iu a direction about 17, by S., and ab
nearly equal intervals.

The hauls were all successful, bringing up a great variety of speci-
mens: many holothurians, several specics of mollusca, a naked mollusk
which was remarkable for its size, o large red crab (Geryon quinque:
dens), several species of shrimp and deep-sea fish, two or three of which
wo did not recognize. There were also several very large tubes of the
worm Hyalinacea artifex (?), compound ascidians, cup-corals, A canclla, &
variety of starfish, sponges, sea-anemones, and the usual number Of
minute crustacea, many of them being taken in the wing-nets.

A set of serial temperatures and specific gravities was taken during
the forenoon to a depth of 500 fathoms, latitude 280 43¢ N ., longitude
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870 14/ 3gu W. The new water-bottle, intended to retain the gases in
ater Specimens, was tried at 500 fathoms, but the upper valve f'ax?lcd
0 close, ang when a slight pressure was subsequently put on it thejoints
vere found to leak so badly that it was of no use for the purpose
Ot which it wag designed. Wo did what we could to repair the fault
Vhen furthey experiments were made. '

A.Xt 5.30 a. m., March 14, we cast the trawl in 280 fathoms, gray mud,
latituge 280 491 N., longitude 86° 36’ W., making five hauls during tho
day from tlye above position to latitude 280 36 N., longitude 85° 33' 30"
" ~ n 111 fathoms, The general features of the catch were much the
%me ag on the preceding day, with the addition of shoal-water forms.

S Curious parasitie worm, genus Nothria, was found on « holetha-
Tan,  Sovera) gallons of foraminifera were washed from the contents
O_f the mud-bag and saved, and during the evening a live paper nau-
tilug (Argonauta argo) was taken in a large surface towing-net and so-
¢ured in perfeey, condition.

© submarine electric light was used for surface collecting as usual

When the ship is hove to at night. 'Trial lines were put over for fish
36 the last two stations, but without success.

gkt 5.30 the following morning the trawl was lowered iun 88 fathoms,
lat‘tude 289 497 3017 N, longitude 85° 29/ W. The bottom indicated by
the Jeaq Was gray mud’, but the trawl brought up a large quantity of
'Shells, mostly dead. There were also several varieties of fish, shrimp,

Crabs. Four other hauls were made between the above position
and latitude 28° 48/ 30" N., longitude 84° 37/ W., in 24 fathoms, with
I"ractica,lly the same results, with the addition of sponges, bryozoa,
5tarﬁSh, cephalopods, worms, &c. Trials were made with hand-lines

tach station i)eforé the trawl was lowered, and the remainder of the

A was given up entirely to that work, 156 stations being occupied

tWeen latitude 280 48’ N., longitude 84° 36’ W., and latitude 280 44/

» longitude 840 9g W., in from 27 to 21 fathoms. Although we
Zfossed 4 recently-discovered bank, we caught but one red snapper and
1x Erouperg during the day. ‘ .

afte 16 8ky was overcast with drizzling rain in the m.ornmg! and in the
dop Thoon therg was constant heavy rain, with occz}smnal dlst'qm; thun-
ang g arch 16 wag also overcast, the sun appearing o.u]y at mter.\'uls
Or & few moments. It was entirely obscured during the cclipse.
Dielork‘ WVas resumed at daylight the next day, and five statious occu-
Ow( 3 Intervals of five miles without taking any fish. The “'a“‘;lv“":s
lon ered in 21 fathoms, coral and sponge bottom, latitude 28° 28" N.,
spoiltude 840 op/ 'W., and brought up several sponges—one being &
2y, 8¢ of commeree —several sea-urchins, hydroids, one vgastropod shell'
.Wer;‘eac), and g, variety of small fish. Ten snappers anq oue gr_oupel
8uee taken at thig station. The search for fish was contmuedr /wxrt/lllo_lrlt;

Ongiets: until the fourth station was reached, in latitude 28° 15’ 45" N,

(o 840 g9/ 3500 W., in 21 fathoms, when two snappers and ten
8. Mig, 70—
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groupers were taken. The next five stations were occupied withou®
finding fish, and it now being too dark for that work, we steamed t0
ward Tampa Bay, continuing the litc of soundings for hydrographic
purposes, filling a blank on the chart, until within the range of Tgmont
Key light, whero we hove to until daylight.

At 9.30 a. m., March 17, we anchored in Tampa Bay, and sent tho
steam-cutter to town with the mail and for provisions, and the dingby
with a seining party to the Little Manatee River. The fishermen re-
turned before dark, having met with good success. Among the edible
fish taken were sheepshead, mullet, sea-trout, big-eyed herring, crevalle
and several other species.

March 18 opened clear and i)leasant, with a light to moderate breezo
from the northward and westward., We were under way at 5.30 a. -
crossed the bar at 8.15, and stood to the southward and westward, A
small boat was seen adrift about 11 a, m. and picked up. 1t proved 10
be a sharpie, with the remnans of a painter hanging over the bow. It
had no oars or rowlocks, but Iying on the bottom in the water whicl
filled it nearly to the thwarts were several large live clams, and a few
conch and clam shells. While taking up the skiff we sounded in 18
fathoms, trying for fish, without success.

At 1232 p. m., latitude 270 08’ 30" N., longitude 83° 19/ 30" W, in
25 fathoms, coarse gray and black sand, we commenced sounding and
trying for fish at intervals of five miles in a S. by W. direction. The
trawl was put over at the second trial (station 2409) and brought up #
quantity of cup sponges (the largest being a foot in diameter), whieb
wero valuable for the annelids and crustaceans they contained. $ev-
eral species of fish were taken, as well as shells, crabs, bryozoa, &e. &
haul of the Chester rake dredge was made at station 2410 with small
results, only a few shells and sponges being taken. Another haul of
the trawl was madece at station 2411, bringing up a heavy load of sponges
somo of them 18inches in diameter, and filled with worms and crus
taceans. Several large holothurians were also talcen, besides the usual
variety of small forms occurring in this region. It might be called #
sponge bottom. The trawl was lowered again and towed at the rate of
5 knots, just clear of the bottom, for the purposo of catching fish, bub
without results. It was after dark, but the net ¢ fired ” so much tbab
it was quite as visible as though it had been broad daylight.

Nine stations were occupied during the day, and fish were taken at
the following:

T |
Latitudo N. | Longitudo W. | Fathoms. l' Kinds of fish taken.
o 1 u o + n |
27 ¢4 00 83 21 15 25 | 1 red snapper, 1 porgie, 2 rod groupors.
26 68 00 83 22 30 25 | 2 red snappors, 1 black gronpgr, 4 {',ed groupers.
28 33 30 83 15 30 27 | 1 red snappeor.
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blowing a moderate gale from NE., with rough sea, and at 9 a. m. the
engines weré slowed to half-speed, not only for the purpose of easing
the vessel, but to avoid passing ground on which we wished to try the
trawl. Many flying-fish, a large school of porpoises, and a couple of
huge sharks were seen during the day. Well-defined brown streaks in
the water were noticed by the officer of the deck during the evening
whieh, upon examination, proved to be masses of small meduse.

The wind and sea moderated during the night, and on the following
morning, April 1, two hauls of the trawl were made: No. 2415 in 440
fathoms, sand, shells, and foraminifera; and No. 2416 in 276 fathoms,
coral and broken shells. A large quantity of coral was brought np it
the first haul, enough to fill the table-sieve. Although there were many
gorgonians, the bulk was true corals. Sponges, ophiurans, sea-anem-
ones, annelids, living shells, and sinall erustacea were found in abund-
ance. There were also a few starfish and several deep-sea fish. A nota-
ble feature of the haul was a portion of a stalked crinoid, which we did
not recogunize. There was also a Lright-red fish, somewhat resembling
the Norway haddock, which was not recoguized, although it may be &
well-known speeies. The second haul brought up a large number of
glass sponges, from which some fine specimens were obtained, a number
‘of gorgonian corals, small crustacea, fish, aud a few starfish.

Later in the day we stood inshore, and at 6 p. m. sounded in 86
fathoms, gray sand and broken shells, latitude 31° 54/ 45 N., longi'
tude 79° 17" W, and tried the hand-lines, baited with salt mackerel, fof
tilefish, but without success. Serial temperatures were taken, and at
G.45 p. m. we steamed ahead on our course to the eastward.

The following day was clear and pleasant, with moderato casterly
winds and smooth sea. We cast the trawl at 12.13 p. m., station 2417
in 95 fathoms, fine gray sand, but it came up empty. It was lowered
again immediately in 90 fathoms, gray sand, station 2418, and brough”
up a few skates and flounders, several flat sea-urchins, erabs, small fish
starfish, &e. It was our intention to try the hand-lines for tilefish, pub
the bottom was so barren that we did not consider it worth while, W0
stood on until 5.25 p. m., when we lowered the trawl in 107 fathoms
fine gray sand and black specks, station 2419. It brought up sevcx‘fll
sea-urchins, starfish, small crustacea, and three species of fish. Prial
lines were put over for tilefish, but none were taken. We hardly %
pected to tind fish of large size on & Dottom so barren, but made the
trial, as we had steamed so far out of our course for the purpose.

At 6.30 p. m. we stood to the castward, keeping iu the Gulf Strea®™
and at 10 p. m., April 3, sounded in 2340 fathoms, blue ooze, latitudf
360 30" N., longitude 73° 14’ W., and took serial temperatures. At 11 A
p. m. we started ahead, stcaming to the westward. The wind, whicll
was moderate in the morning, increased during the night, the baromw®
ter falling steadily. At 2 a.n., April 4, soanding and serial tempe®
atures were taken in 1646 fathows, No. 703, latitude 360 45/ N., lon8" -
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A lookout was kept for mackerel and other schooling fish betweeD
the Gulf Stream and the Capes, but nonoe except porpoises were seeD:
We passed Cape Henvy at ¢ p. mi.; Smith’s Point, at 1.20 a. m,, April
6, Mount Vernon at meridian, and arrived at the navy-yard at 1.40
p. m. :

The late cruise of this vessel was made without accident or loss, ¢3-
cept a couple of trawls, and one or two deepsea thermometers. Tho
vossel has, as usual, inspired confidence in her sea-worthy qualities
which have frequently been put to the fest by boisterous weather en
countered during nearly every trip. The engines have worked satisfac
torily, but the boilers have, as usual, been a source of auxiety, although
we have been delayed but little on their account, and repairs have bee?
made by our own people. The sounding and dredging apparatas Las
worked admirably; so well, in facty that no improvements have sug
gested themselves, The new water-bottle designed to retain the {reé
gases in sea-water will require some modifications to make it thoronghly
reliable. '

We remained ut the navy-yard engaged -in overhauling and refitting
the vessel until May 23 at 10 a. m., when we left for Baltimore, whero
'we mrrived at 8 a. m. the following day. At 130 p. m. we began haul
ing the vessel out on Skinner & Son’s marine railway to scrape and
paint her bottom. She was out of water at 3.40 p. m., and the scrapers
commernced work.

There was a noticeable absence of barnacles on the ship’s bottom, and
very little grass or other growth which would tend to retard her speeds
a casux.! inspection leaving the impression that the bottom was in eX
cellent condition. A critical examination revealed the fact, howevers
that serious oxidation had taken place on several parts of the sub
merged surface, particularly wherever the dredge-rope had come in co?t
tact with it, where the paint had Decu scraped off by ice, and on the
exposed surfaces of the propeller shafts.

The vessel was last docked at the Norfolk navy-yard, July 14, 18584,
about ten and one-half months sinee, and went immediately on her sut
mer’s cruise, when she was at sea most of the time. The steel-wirt
dredge-rope Was in constant use until October 23, when sbe entered the
fresh waters of the Potomac, where she remained for two months, long
enough to kill the barnacles and other marine growths that might hav®
formed dQuring the cruise. We left Washington on December 24, 1884
and were obliged to force our way through from 24 {o 3 inches of ice in
the Eastern Branch, and encountered more or less of it in the Potomad
scraping the paint off the bottom from the water-line to 3 or 4 feet D
below it, leaving the surface of the metal entirely exposed. ’

Leaving the Capes of the Chesapeako on the 3d of Janunary, 1885, ¥¢
went to the Gulf of Mexico and Western Caribbean Sea, where we spel
almost a month, nearly half of tho time at anchor. We had an oppor
tunity in the mean time of revewing the paint on the water-line apt .
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:}’?&3:}? mcpes below it, but there was still left a belt of 2 feet or moro
, entirely exposed to the corroding influence of sea-water.
Seconed‘;ie[s:el then spent two weeks in the 1\,ﬁssissippi River, thus for a
ing the Mie femoving the barnacles, grass, &c.z from the bottox.n. Leav-
and Atla,n:'Slsmpp]’ she was about six weeks in the waters of the Gnlf
or seven ‘IC, when she flgam reach?d the Potomae, where she remained
third tippe V?eks, removing all marine growths from the bottow for a
Haad ] smf:e docking.
ion of thl:: lE)amt remained nnbroken on the wetted surface, the condi-
ere wag O.ttom would have been rcmurl‘mbly gooq; l)flt un fi ort,una-t.'ely
oXidation \qult’? u‘l.arge surface a-lmost‘s entirely devoid of paint, on wm.ch
ave beey ".218 talkling p?ace very rapidly, notably so on .surfaces wl'nch
Wire wity tllln COI}tflct with the dredge-rope. Contact of the sounding-
tom a syrp, e ship s.bottom pro.duced results ]mrd.ly to be contemplated
Surfageg Wizﬁe 80 minute. In fact, the c'outact of these hardened steel
 paint, 1 the softer metal of the ship’s bottom not only rem_ove.d
in the mo’st; l;t actually abr.tu.led the mu:fa-cc toa sx.xm]l extent,leaving it
o ove a.vorabl.e co.ndmon for rapid corrosion. '
shafts i g ssiwe oxidation on .th(.s ex.po.sed suriucgs of t‘he.propel.ler
in o dditionltl tless duc.a to the .frl.ctlou .mcldeut t(.) their 1':11)-1(1 revolution
ions of th 0 the ordinary friction qt progressiou, f.o which other‘ por-
© paint fe subnle?ge¢1 body are S}lbject, all combining to wear (]‘llle'I,V
Uence af rom their surfaces, leaving them exposed to the corroding in-
' ¢ of salt water. :
g;gve‘gwlof th(? pec}xliar character of tpe work in which the vessel is
om tw c,e ' consider it absolutely essential to serape and paint her bot-
a year,
Frid:ywi;? d‘;la)'ed by rainy weather, and did not finish painting until.
White z,incdy 29. A priming coat of. red lea(} was put on, and a coat of
® Watep u(tf’ne-tenth red lead) put on o‘.*er it. The ship was put 1u.to
ing ot the 1 10 a. m. on the 30th, and left' for Norf:olk at 2 p. m., arriv-
req“iSitionsz}vy -yard at 8 a. m. the following morning. We forwm«?ed
f it o the or coal from Baltimore, and on our m‘mv?.l f0}111(1 a portion
‘. oy M\Vharf ready for us. We commenced taking it on board at
onday, June 1, and finisbed at 7 p. m. the same day, having
4% tons. This is a fact worthy of notice, considering that it
, pug i(;l:d from the wharf into baskets, passed on board over the
. ameo ﬂ‘m bunk(?rs, and stowed by our own sm.a,ll crew.
D 1w, ovep ti] L Benedict arrived on tpe morning of :JLIUG 2, and atJl
ich e 5{] . ;ng was ready for sea, \\'1.th tho .exceptmn of. f:l'gsll bait,
?vithstandind( been‘uuub]e m. procure in I\Torio.lk or the vicinity, nf)t-
Ing "GSOL\rcg gu}‘ Vlgorou.s efforts in that direction. Qur ouly Temu.m-
Ties oy, it: helng the 11§he1'nlcn of the Chesapeale, or the fish fac-
anchol‘ed oﬁ‘s ores, wo left the pavy-yard at 1.20 p. m. and at 4 p. m.
bug they Back River, and sent the steam-cutter in for menhaden,
ad none at the fuctory and had seen none for several days.

Cn
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On her way out, however, a sloop was boarded which had made a pau!
during the day, and 2,500 menhaden in fine condition were procur®
from hier. They were iced as soon as wo received them on board. The
boat returned at 6 p. m., and at 6,15 we got under way and proceede
to sea. Tho weather was clear and pleasant, with a smooth sea.

Two trawl-lines were baited during the night and preparations made
for prosecuting our investigations in the morning, and at 5.53 a. D
June 3, wo lowered the trawl in latitude 37° 07/ N., longitude 74° 3¢
307 W, in 64 fathoms, fine gray sand and pebbles, bottom temperatu®
540, Tt came up at 6.33 a. . with large numbers of Munidas, many
erabs, hermit-crabs, starfish, and several small fish, among them fouf
pole-flounders. It was emphatically a “live bottom,” where tile-fis
shonld be found, if they inhabit this region. As soon as the trawl w38
landed on deck, and the favorable nature of its contents observed, the
trawlline, having 1,000 baited hooks, was set on the same ground ovef
which the trawl had passed, the weatber buoy being planted in 6
fathoms, coarse gray sand and pebbles, latitude 37° 08’ N.,longitude 74
34/ 45" 'W., bottom temperature 54°. The line was taken up at 095 &
m. without u single fish, and, what was more remarkable, none of th°
baits had been touched. Even the hale, skate, and dogfish seemed t0
bave abandoned the ground. It will be remembered that on Apl‘il
this locality was swarming with dogfish, which took the hooks as fast
as they could be put over.

We stood off shore a little to deepen the water, and put the bea™
trawl over again at 9.53 a. m. iu 82 fathoms, the same character of potr
tom, latitude 37° 03’ 30" N., longitude 74° 33’ 30" W., and the catch wad
practically the same, with the addition of four small spotted gharks
The trawl-line was set again as soon as the beam-trawl was up in
fathoms, same character of bottom, and the bottom temperature 52.5%
agreeing very nearly with the so-called tile-fish ground off Martha
Vineyard. There were no fish of any kind taken on this set, but t0°
baits were nearly all gone, having been caten probably by erabs.

Another haul of the beam-trawl was made at 3.04 p. m. in 143 fathom®
green mud and fine sand, latitude 37° 10/ 15/ N., longitude 74° 32/ W
bottom temperature 51.50. Large numbers of Munidas, crabs, wor?
tubes, hermit-crabs, pole-flounders, corals, sea-anemones, &c., wer®
taken, marking the locality as an execllent feeding ground for fish-
We trawled inshore to 103 fathoms, green mud, sand, and black speck®
latitude 37° 11/ 30" N., longitude 74° 32/ 30" W., when we commencé
laying out the trawl line again, standing iu the direction of the posibio"
given for the last trawling station and in fact covering practically
samo ground. TFour hake were canght on the line during this set, tho
baits being nearly all talken as before.

Two large sharks were taken with a hook during the day; one of
them measured 10 feet 4 inches in length, and weighed 400 pounds'
They were both preserved, one skinned and the hide salted, and tb°
other placed on ice.
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asil;? :xt; (tll?sk we sent a boat for what we supposed was & huge: turtle
mey Succepde water, })ut it turned out to be a large sunfish, which the
o Stea: ed in striking, but the iron drew out and the fish sunk.
. the f;l‘l’ed_slo‘ﬂy to the southward during the night, and at 4.37
Mperatur, 0“:)1Y:g day‘ cast the trawl in 85 fathoms, black mud, bottom
Variet 0f5~-o°, latitude 36° 41/ 37 N., longitude 740 49 15/ W.
‘“Ollusca.y f;) hcrustaceans were brought up, also a few minor forms of
0 sel‘vab,]es » &c.; but a marked decrease in numbers and varicty was
At515 l:lls we weu.t to the southward.
ny d,.the e trawl line was set hetween 135 and 160 fathoms, black
) botto“’eather buoy being in latitude 36° 43' N., longitude 74° 41/
ine, alth m temperature 48.8°. No fish of any kind were taken on the
0 un;‘Igh the baits were many of them gone.
tude 350 f;CSSful trla.l was made with band-lines in 78 fathoms, lati-
Southwarq Nw longitude 740 42/ 20" W., after which we ran to the
Ereen muduntll 11.49 a. m., when weo set the trawl line in '119 fathoms,
1N 1 and fine sand, bottom temperature 51.50, latitude 3G° 20
clear (;f tllll gltu'de 740 46/ 30 W. As soon as the fishing party was
2 few Mun(? ds hip wo put the trawl over, taking a large number of crabs,
droigg tdas and a variety of other crustaceans, a few sponges, hy-
) ech{nOderms, annclids, mollusca, and four common species of
udging from the fauna captured it would be considered good
only hul%??lnd for many species of fish, yet the trawlers returned with
1seq nothj ozen hake and one laxrge skate. As the ground here prom-
traw] 1ing ng we changed our location again and at 4.49 p. m. set the
shells, bottm 93 fathoms, coarse gray sand, black specks, and broken
T 30n ow temperatare 52°, latitude 36° 01/ 30"" ., longitude 74°
over a, thg As soon as the trawlers were away the beam-traivl was put
eight Speci Sa:me station, taking large numbers of crabs, a few shrimp,
ecics of ?Lns ?f Octopus Bairdii, several starfish, and four common
MO8t of the ls)h: There were no fish taken on the trawl line, although
e po aits were goune from the hooks.
her werpoxses were taken with the harpoon during the day. Two
ackfigy w?l? placed on ice and the. skin of the other sqlted. Three
aboyg the s]h!l large rectangular white spots on their bodies were seen
Made 4o o tll) for a few minutes, but left before any attempt could be
Tecolleet pture one. They were all marked alike, and as well as I can
ber, hisad 10“_" spots each, although I may be mistaken in the num-
:?nything 0%)eculla..r marking may be cominon, but I never before saw
W0 hoy the kind myself. The large surface tow-net was dragged
any minuts or more during the evening with very satisfactory results;
algg one ¢ forms, including several species of small fish, were taken,
10 mzerf%t specimen of Argonauta argo alive and in its shell.
Veing ab ‘net referred to has a ring four feet in diameter, the net itself
cheese.cl(mt 10 feet in length, made of strong netting and lined with
oth for 2 feet or more from the tail. Towing this neb at the

I‘eedillgv
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rate of 3 knots or more an hour, either partially or wholly submergeds
as occasion requires, we secure many specimeus that would elude the
ordinary surface towing-net and are too minute to be captured in the
trawl. We have seen no birds thus far except petrels, which have Leed
quite numerous about the ship. We heard the cries of a sea-bird ab
night, but did not see the bird itself.

Having finished the surface towing referred to, wo steamed to the
southward slowly to change our ground, and at 6.27 a. m. the following
day, June 5, set the trawl line in 69 fathoms, black mud, surface te®
perature 74°, bottom 549, latitude 35¢ 27/ 15” N., lon gitude 740 47/ 30"
W., on the northern verge of the Gulf Stream, meeting with the ususl
results, although a large proportion of the baits were gone. A school 0
porpoises passed the vessel during the morniong, having among them 2
large number with their bodies thickly dotted with white spots. They
were reported to me as ‘“spotted porpoises.” Theyaro certainly not
common on the Atlantic coast; in fact I do not recollect ever having
seen any before. Every eflort was made to capture one, but they kept-
out of reach of the harpoon. We lowered a boat and sent it out amoD§
the school, but they gave it a wide berth. We tried also to shoot ond
with heavy rifles, but failed again, much to our surprise, for we have
some excellent shots on board. A

A curious accident happened while laying out the trawl line, which
might have resulted in the loss of a portion of our gear. After pl:mt'
ing the weather buoy they proceeded to pay out the line and plant the
lee buoy in the usual manner, but when they attempted to find the
weather one it was nowhere to be seen, neither could we seo it fromn the
vessel, so we concluded it had sunk. On taking up the lee one, hov
ever, we found the trawl line had parted while being laid out, and tb®
boat bad drifted out of sight of the weather bnoy. Calling the bost
alongside we hoisted it on board, and the vessel steamed SSW. 3 milesr
where we found the other buoy and recovered it with the anchor and
line attached.

The wind, which was light during the morning, increased rapidly
getting up an uncomfortable sea, too heavy for boat work, so wo werd
obliged to resort to hand-lines. An unsuccessful trial was made at 211
p. m., in 50 fathoms, fine gray and black sand, broken shells, surfxc®
temperature 769, bottom 639, latitude 35° 12/ 15" N,, longitude 75° 05
W. Another trial at 2.36 p. m. in 72 fathoms, coarse gray sand, brole?
shells, surface temperature 769, bottom 609, latitude 35° 12/ 30" N
longitude 75° 03’ 30/ W., resulted in taking ono sea-bass. The nexb
trial at 2,46 p. m., in (8 fathoms, coral, temperatures the same, latitud®
350 12/ 45" N., longitude 75° 02/ W, was more successfal; two sea-bas%
two large red groupers, and two specimens of Caulolatilus chrysops Gill
were taken, the latter being more nearly related to the tile-fish tha?
anything we have seen during the trip. Specimens of each species wer®
preserved for examination,



[25]

. av
Adn unsuccessful attempt was made at4.03 p. m. in123 fathoms, gray
8and, }

lack specks, and broken shells, surface temperature 760"1.)“30;:
600, latitude 350 1',’5,. N., longitude 75° 01/ W.; and still anot;h‘el att -m~.
P 1. in 53 fathoms, coarso gray sand and broken She“,si:mfa\(\:re We
Derature 750, bottom 650, Jatitude 350 11 N, longitude 75 o Lt un-
then gtooq inshore and sighted Hatteras light, keepivg it in y 1‘gs -
413 q. , on the Gth whe; we stood off shore again, and at OJ qf n.lL;
tried the hand-lines in 66 fathoms, fine gray sand, black spefl:z, ;2,1 \l\:
Cmperaturg 759 bottom 580, latitude 34° 58’ N., longitude o s -ul't;
but fouyg o indications of fish. Anpother unsnccessful trial was m.. X
W 6.15 0, m, g, 54 fathoms, same character of bottom and ‘b(f :5‘2:)/
Surface temperature the bot,tom temperature being 61°, l‘utltude 3 «:l .
N lougituqe 750 13,’ W. The wind was blowing strong fI“Olll the ll(.)‘l \ n'
ward ag thig time, with a Leavy swell, making it impracticable to U~lcl I;;\f
Ol the work satisfactorily, ‘:ln(i as wo had almost reached ‘t he,hmx]- ke
time get apart for this cruise, the vesscl was heade_d for tbe (Jh‘e.bal)(i;l‘ ::h
The Information gained, although negative as far as the main (-)1J- o
of the eruise wag concern(’zd is valuable as demonstrating the total ab
SeNCe of tile.fig), 1, the regio’u examined. We procured valuablo speci-

[ ithsoni: stitution
;fmns of various kinds, which were sent to the Smithsonian Institut
or ex&mination, o o
. i i 3.55 p. m.
¢ arrived at t)q navy-yard, Washington, D. C., at 3.50 )
dJung 7

' : IS : the coal
Whone ot incident worthy of remark, and-moored to
arf. .
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' i i ations summer
\?e Temained at the navy-yard making preparations for thte sunlxhnd
uiso uutiy noon of Jane 13, when wo sailed for the Newfoundle

s, i NC‘VDOFt, IR. I, under the following orders:

- » I8 FISHERIES,
M MISSION OF IVISII AND ~
. U. 8. Comz Washington, D. C., June 8, 1885.
“leuteng C
y . - vommander Z. L. TANNER, Y
S Commanding steamer Albatross, Navy-Yard, Washington.
IR

; irs, 1 ave
coa and ofl,on . board, which I unde
Diy 1 @ other supplies on board, 't for the pur-
© on Saturgay 3, v ill proceed to Newport fo ) pur-
‘ ay, June 13, you will | & y t
])(;Sle of taking Og,bourd ) licb torpedo apparatus \vlnch'l lth? (Jll‘-lelgéi ?0
érhance has promised to have ready for you. YO“(;‘”H.;:S%“ San-
tlers(:)’uag Seientific members of the corps, qut. tJ».mwlvt.o t?;elm el cour-
. 0ith, aud Mr, Willard Nye, jr., and exte ;
tgm;zs 1:Is may be iy Y.our]power.y Their mess account will be charged
IR T be])a;]db R -
¢ the Commission. cov of the
s A8 500n g9 v ¢ . ill leave Newport for a survey o
hshmg ba-n(ks}o“ are ready, you will le D

Q U 1 ] 18 1 1§ o

i i z ual
. i “our se, aud will take the us
Souj ©1n the period of your cruise, take usual
(lulzlllxl\%:? 5% dredgings, ltmwlings, temperature recgrd]s,c%g.(,l ilt;ixozu{f)lgutahc
oy { fo determing (ho physical and biologica ,
BQ -

‘L . t

ag { My b hetter to proceed to the IDOSG’(‘]lbt.lnt lxoct];t% (I)ht‘;l é

Uit 10 Make sure of satisfactory investigation. 'Yhose nenr S o
* States ey, be left for the last, or for 2 subsequent explors
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You will oblige me by conferring with Captain Collins in regard t0
the points to be visited, and acecept his suggestions as.fur as you
consider proper. ) il

I am desirous of obtaining as nearly as I can the contour lines, as we
as the outlines, of the fishing banks, and the maximum depths of w8 ¢
between them, so as to furnish the data for a relief model of the ﬁsh"r
sea bottomn. Should there be any suggestions of available localities
fishing not yet examined, it will be well to investigate these as far
convenient. of

The determination of the depths off the slopes of the banks will b®
interest both in o scientific and practical point of view. of

You will obtain at Newport and carry with you a sufficient suppl¥ ",
bait to use the trawl line to a convenient extent, purchasing such qU
tity of ice as may be necessary to keep it in the best condition. |

As stated, the period of time for this survey is left to your discret!
it may occupy a month if you think proper. You will takein your8
plies of coal at the most convenient points. It is suggested that th
or four hauls of the trawl be made on the slope between the banks 3
the Gulf Stream, somewhere between hauls 2,076 and 2,084.

Respectfully yours,
SPENCER T. BAIRD,
Commissione’

011;

P. 8.—I am in receipt of a letter from the Bureau of Navigation ”sko
ing that if not interfering with the work of the Fish Commissiols *
commander of the Albatross be instructed to make an cxaminatio® ab
Hope Bank and Watson’s Rock. You will do what you can to carry .y
this request so far as it may be done without seriously interfering ¥
the program above indicated. s 1.5

We arrived at Newport at 9.50 p. m. on the 15th, and spent th¢ folc
lowing day adjusting compasses in Narragansett Bay. On the 1'”_h .
took on board 421348 tons of coal, two Cape Ann dories with fitting”
and a number of torpedoes from the torpedo station. These torpe
were taken on board for the purpose of experimenting on the bank$ 0
to the effect the explosion would have on marine life. At 3.50 p- @ g
got under way and proceeded to sea. Numerous menhaden stea® .
and mackerel schooners were seen between Beaver Tail, Block Islﬂ”ed
and No Man’s Land. Several schools of small mackerel were obser™
the following day south of George’s Bank. {ho

On the morning of the 19th we commenced a line of soundings t¢ of
westward of Hope Bank, and continued it over and to the castwar’ 95 -
its position as given on H. O. chart 2la, finding from 1,915 to “. =
fathows, demonstrating beyond doubt that no bank exists in that?
mediate locality. ' o

‘We then stood in the direction of Watson’s Rock, sounding at 1# of
vals, and when we were in the vicinity of the reported danger sou? |0
every few miles, finding depths between 2,863 and 3,103 fathoms P
depth found at the position of the rock as given on the chart wi8 ’vﬂ'
fathoms. As the weather was clear during this time and the obseé
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ti .

:: zel;e!lable, it was proved beyond all question that there is no such
In that locality,

sdu:}?g:ng the reported position of Watson’s Rock, we stoo-d for the
on ‘; l‘:nd of tl?e Newfoundland Banks, taking soundings at intervals,
banlg . © morning of the 23d, a few miles to the soqthw'fmrd of the
ve (;pi e fom%d 1,070, 523, 826, 970, and 471 fathoms, respectively, .t-hus
ut faile[(llg aridge. The trawl was put over at each of these soundings,
to reach the bottom on account of the water unexpectedly

€ehans:
Drié bing.  Eleven hauls of the trawl were made during the 23d, the
Clpal regy)

anq g, ts being numerous specimens of Ophioglypha, Pentacta,
Way 1, ay (;’ZO"'- Haul No. 2434 contained several specimens of the Nor-\ .
106 DOung%k and 26, pole-flounders, their aggregate weight reaching

8. '

ehf?:n Stood to the northward and eastward with the intention of
A“gllstag the slough in the Grand Banks, reported* by the schooPer
eneg o o -J ({hnson, of Gloucester, Mass., and also to ve?ify the exist-
doug T-existence of the Nile Rocks, reported as a l.lt'tltf north .of
Ocks op t above-mentioned. Arriving in the supposed vicinity of Nile
traw © morning of the 24th, we took a number of hauls with the
shiprg uta’ dense fog prevailed,.making it impossible to ascortain the
‘:isxl:;on Wwith sufficient accuracy for hydrographic purposes. A
Ug tq cea, then springing up, followed by a heavy bank swell, obliged
Cleay v, S@ trawling, and Leing unable to afford.the time to wait for
]ight o er, we stood to the northward under low speed, and at day-
Tey aule 25th began trawling again. .
Oug Sea.up, Sh\.vere‘made during the day, the results being mainly numer-
Ommc 108, sand-dollars, starfish, hermit-crabs, and dead shells,
Carlgpg hicated with two fishing schooners during the day—the
Dory, No,v:f St-.JOhn’s, Newfoundland, and the Keewatim, of Lock-
B nde d ang Cotia, both reporting good fishing. In the afternoon we
.0, clart 2frawled over the position assigned to Jesse Ryder Rock,
th m&rkeda. Wo found 40 fathoms, which corresponded with the
® Teporp f01: the vicinity on the chart, and dragged the trawl over
reli‘r\hle w d position, The weather being clear and the observations
Sxistin g ie do not hesitate to say that there is nothing of the kind
;’:()und :; tha,t. l_ocality. Fishermen who had their trawl lines laid
gdulg o eI)Osmon said they knew nothing of such a rock. Tive
aultﬂ Obtajy, trawl were made the following morning, June 26, the re-
" ed eing about the same as on the previous day. At $.40
eterssen, seomnan, fell overboard - while taking in the

oy
:;:t'hin a eW&s drowned ; the ship was stopped, a life-buoy thrown
feﬁ for W feet of him, and the dinghy and whale-boat lowered,

r .
°Verb0::(;l Ching the spot in less than two minutes from the time he
» but being unable to swim, he sunk before it reached him.

*8ce 1. C, Bulletin, 1885, p. 291,
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At 1 p. m. we started for St. John’s, Newfoundland, arriving_theregj
6.20 the same cvening. Several icebergs were passed outside the h.a
bor, a few of which were photographed. A boat was sent ashore w o
an officer to call on the American eonsul, who returned with the
and paid an official visit to the ship. o
Several Norway haddock taken in haul No. 2434, on June 23 00‘
tained large numbers of young about three-eighths of an inch inlend
Unsuccessful attempts were made to cateh cod with the menhd¢ o
bait procured in Newport, R. I. The Grand Banlks fishermen use ¢* P
lin at this season of the year, followed by squid a month later. A "
of the former were procured from the Xeewatim on June 25, aB¢ .
results were all that could be desired. . o
During the 29th and 30th we coaled ship, taking on board 100 t0%% ¢
anthracite. On July 1 we procured two barrels of capelin bail“-,‘ﬂnT @
5.35 a. m., July 2, got under way and steamed out of St. Johw’s, _
foundland, in a dense fog. . g
But four bauls were made during tho day, the results obtaived bel 4
numerous starfish, hermit-crabs, and sbells. A line of soundings aks
dredgings was run along the deeper waters hetween the Grand Ba? "
and the Newfoundland coast. It was continued across Gree! ﬂur's
the sonthern end of St. Peter’s Bank, and-the gully between St I’Cwbo
and the southern end of Banquereau. An extended examination? 10
cast end of the latter bank was made for coral, but we were ab "
procure only a few small fragments with the apparatus we had on Dot 1
The line was then carried the whole length of Misaine Bank, across -
gully between the latter and the west end of Banquereau, thence ”(’f o
the Middle Ground, the Northwest Prong, and then to HalifaX, N g
Scotia, where wo arrived at 4 p. m., July 8. . We encountered dens® o
during the entire trip, with the exception of « few hours’ sunshin®
two or three occasions. ol
Trials were made for cod on the variouns banks. None were take? 1
Green Bank, but they were caught plentifully on the south end 0 20
Peter’s, east end of Banquereau, along the eutire length of Misain® ost
west end of Banquereau, the Middle Ground, and on the North!
Prong. Capelin bait was used. of
On July 3 nine hauls were made, with results about the saw0 a8 10
the 20. Nine hauls were also made on the 4th, oue containing 1 ‘:,go
founders. During the day 11 specimens of Goode’s eup-coral, 1 v
and 30 or 40 small Macrurus Bairdii were obtained. Onthe 5th “W.ous
hauls were made, with results about the same as on the two pl”ov 08
days. Wo tried band-lines in the evening, using capelin baity Lyt
33 cod and 4 flounders. On the Gth we made ten hauls, containing s
merous sea-urching, Lermit-crabs, sea-anemones, starfish, and 5 i
Twenty-six cod were caught with haud-lines duving the day, cal
Dait being used, as before. Six hauls were made on the 7th, wit 0¥
tically tho same results, with the addition of several shrimn.
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Do .
x}:)ggdtorrll)‘%does were ex}ﬂoded during the f’or’enoon on the Middle
ang 1 h;ldd e first explosion resulted in floating to the surface 1 cod
¢ explog; ocle; the secoyd, 1 haddock only. These rcs:ults show tl‘mt;
Wing bla:i(;m §ends nothing to the sur.face except fish \VIFh large swim-
$mall plaaq ers, and that flat-fish, sqt.ud,‘n.ud other marine forms with
Wring ¢ EFB remain on the bottom if killed. o
Dergy, ot: ° forenoon o.f the Sth four hatuls were made, cout’a‘lmug nu-
*Qr“'ay hdébSh’ sea-anemones, sea-urchins, and shells, and in one 16
An ofg a dock, 6'flounders, 1 goose-fish, and 2 number of sponges.
N, hcer was sent ashore to visit the United States consul-general,
r °0ulinehm’ immediately upon our arrival at Halifax. Arrangements
arg takeg were completed on the Oth, and 50 tons of anthracite coal
il 16 v on boa}‘d on the 10th, at a cost of $6 per ton delivered on the
eleft I;*ISG{ being at the wharf. .
Ovep in 68 fallfax at § a. m. on July 11, and at 10.51 a. m. put the dredge
blag) n athoms on Sambro Ledge. The lead indicated a bottom of
t »in ‘lld.anq broken shells, but the dredge encountered a rocky bot-
of 1o Vhich it became entangled and was lost, with about 80 fatboms
Wo With tlzut four hauls were made during the remainder of the day,
Qﬂntained ¢ dredge and two with the small beam-trawl. The dredge
Oug SPeoy a fow worms and dead shells. The trawl brought up numer-
Xo way {lnens of Schizaster fragilis, sea-anemones, shrimp, shells, ten
o fonad(-l()(:k’ and four hake. ‘
00 ; OWing day cight hauls were made, seven with the dredge and
Tema; ; the small beam-trawl. At 5.35 a. m. the dredge was lowered,
Vg1 g on the hottom but five minutes, when, the bridle parting, it
he results of the day were mainly small quantities of startish,
S exp) es, .shells, and worms. At 12.15 p. m. one 10-pound torpedo
Sury, 0ded in about 60 fathoms of water, but no fish floated to the
%ntain.edburing the 13th five hauls were made, oue at 6.29 p. m., which
Y8 of "SBVeral pole-flounders, & rare species of sea-anemone, a few
by, We 1501(1-banded coral, and a large quantity of Primnoa. At 1.30
Srapng . Owered the dories and engaged in dragging for coral with
I'Ol;s The boats returned at 4.30 p. m. with a few small sprays.
Dagg ¢ Couts-ChoO]S of finback whales, swordfish, and porpoises were
George,s ) Inually during the day feeding in the strong current betieen
and Brown’s Banks.
:‘i&tﬁh the're were but four hauls taken, coutaining numncrous
; req Sy ophiurans, shells, and a fow: pole-flounders. At 11.30 a.
g from ching the surface, the net of the large beam-trawl began part-
::}th ictll:(? frame, occasioned by the heavy weight of mud and stones
tthoy it was loaded. It was finally secured and hoisted on board

Uay "' 1088, Several schools of finback whales were seen during the
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1’234, a Lauls of the large beam-trawl were made on the 15th in 528,
1,149 fathoms, respectively, with about the same results as
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on the previous day. At 3.45 p. . the experimental water-bottle wis
lowered to 500 fathoms and a water specimen procured for analysis. 15

We started for Wood’s Holl, Mass., 2t 4.30 p. m., and arrived at 12.
p. m. on July 16.

The details of the scientific explorations during the cruise are left t‘?
the various sgeci&lists; this report aiming simply to record the move
ments of the vessel, and general mention of the work performed.

‘We were detained until August 6, making becessary repairs to “_‘“'
chinery, coaling ship, &c. At 6.25 1. m. on that day we left port Wit}
the intention of visiting the grounds where tile-fish wero formerly foun®
and to secure, if possible, specimens of that fish, having obtained 2
quantity of fresh menhaden bait for the purpose. Messrs. W, Libbe_Y’
jr., Sanderson Smith, 2nd L. A. Lee came on board as naturalists 1%

the trip, in addition to Mr. James . Benedict, resident naturalisty 3%
Mr. Thomas Lee, assistant,

The weatherwas clear and pleasant durin g the night with light sout?

erly breeze and smoothsea. We arrived on the ground at daylight thi
following morning and cast the traw! in orderto find a favorable «1ive
bottom. At 8.30 the trawl lines were set in 133 fathoms, green mi
and sand, latitude 390 59! 45 N, longitude 700 53' W.; 49 haké

whiting, and 5 skate were taken, but no tile-fish. Tho lines were 5
again at 3 p, m. in 129 fathoms, sand and broken shells, latitude 4,1‘
00’ 15" N., longitude 700 42/ 20/ W, ; 34 hake, 9 whiting, and 1 haddo®

" were taken, but, as before, no tile-fish, Eight hauls of the beam-tra¥

. c'
were made during the 7th, near where the trawl lines were set, tho !
sults being mainly large numbers

apfish
of sea-ancmones, sca-pens, starf
shells, and fish. There was

@ noticeable absence of specimens Wb‘co
were found abundantly in the sawe loeality during the summers of 189
and 1881. The large surface tow-net, was successfully used during b
evening and several squid were taken with the aid of the clectric 1igl
A porpoise was caught, the brain taken out and preserved, and tbe r
mainder thrown overboard, - :

At 6.15 on the morning of the Sth the trawl lines were set in 1%1;
fathoms, green sand, black specks, latitude 400 01/ 45" N., longit®
700 24/ W. Thirty-seven hake, 6 whiting, 2 skate, and & Sebastes Wet.
taken, but no tile-fish. A brigk casterly breeze and heavy swell or .
vented our resetting the trawl lines, and the day was passed in dré S
ing. 8ix hauls of the trawl were made in from 130 to 570 fatho? a
The results of the day’s work were numerous starfish, sea-pens, sheﬂ*i
a few shrimp and sponges, 8 larpo spider-crabs, and a quantity of Aca"'
ella. Several cephalopods (Alloposus mollis) were seen on the Surf.acg
two of which were captured, one being quite perfect. A few porl’ols.e ’
one shark, and oceasionally a petrel were the only life seen do1?
the day.

The easterly wind continued during the night, making the se® Eﬁo
rough the following morning to set the trawl lines. Five hauls of
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OHZ“:IL;"%P‘? magle during the day in from 445 to 1,081 fathoms., N umer-
canellg sh, ‘brlttle-stars, crabs, shrimp, shells, and a small quantlty of
Darting u‘:ele the results. During the second. haul the t.rawl buried,
was logt ?rol)e at 1,510 fathoms. 'l‘he.trawl with everything attached
inlg l'n. thl‘he rope parted at tbe‘ engine, an unuspal occurrence, the
us result'e \\'(?rkmg end usually insuring its partmg. near the trawl,
tureg to 30(‘)’13 in the loss of but little rope: A set of serial tempera-
Uet ygeq ..fathoms was taken in the evening; the large §urt."ace tow-
Tought _With exqellent results, and the submarine electric light was
Into requisition to aid in the capture of squid.
& m. on the 10th, the wind and sea having moderated, the trawl
ufll;f ;eéi in 136 fathoms, green mud and sand, latitudo 39° 53/ N.,
%e again 10 3271, Twelve hake and 6 skate were taken. Tle lings
set at 1.05 p. m in 120 fathoms, brown mud and sand, lati-

)
skafzow‘is' N., longitude 710 48’ 30 W, Six hake, 1 goose-fish, and

lil]es w
- Ongit

ade duriere taken, but no tile-fish. Seven hauls of the trawl were
hri ng the day in from 143 to 500 fathoms, numerous starfish,
iy thep(;;lem.l shells being taken. A set of serial temperatures was taken
Clectrio li nling to 300 fathoms. The surface tow-net and the submarine
Doigeg Dasg t were used with good results. An enormous school of por-
ere o se(,l. nea'r the ship dur"ing theevening,and a couple of dolphiqs
ay exhau§“llnm1ug about at intervals through the day. As our bait
Otning ot'Sted we stood into deeper water, and at 3.50 a. m. on the
390 15 301 the 11th cast the traw! in 1,434 fathoms, gray ooze, latitude
N, longitude 710 25 W. Three hauls were made during
mp thabﬂlm thie same locality, the results being numerous starfish,
Wag ea:l he“s’. and a great quantity of Benthodytes. A fine dolphin
to strikeg t with hook and line, and an unsuccessful attempt made
takey, ‘1!' (I))OI'DOise. In the evening a set of serial temperatures was
eon »000 fathoms. The second haul brought up a quantity of dia-
§ earth, nearly white in color.

12th 8 D- m, we started for Wood’s Holl, and ou the morning of the
4t 4,10 PPed on Cox’s Ledge and tried for codfish without success.

® Teg] M. we arrived and moored to the Fish Commission wharf.
the tota) 19(1 1,600 fathoms of new dredge-rope on the drum, making
Ve m €ngth of the rope 4,610 fathoms. At 6.50 a. m. on the 17th
taking inelnced to coal, taking on board 53 tons. We remained in port
Dajpg untj) aJbOI‘atory stores, fitting trawl nets, and making general re-
Wissig w L10p. m. on August 27, when we cast off from the Iish Cowm-
0t a_l‘f and stood out to sea. The weather was clear and pleas-
n 2,069 f;; light NW. breeze. At 12.19 p. m. on the 28th we sounded
. bhoms, latitude 380 197 20 N ., longitude 69° 02’ 30"’ W., and
:a\nin oul © Iarge beam-trawl. It came up comparatively empty, con-
he bot, omy Shrimp and small fish, it probably having skipped along
Gy Sty, » touchiug only now and then, owing to the current of the

ey .
N 0. Serial temperatures were takeu in the evening to 1,000
- Mis, 70—3

&he.day i
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fathoms, and the large surface tow-net was used with good result®
"The submarine electric light was also used, quite & number of fiyiné
squid being captured. .

A gull and a swallow were the only birds seen, even the petrels 8%
ing disappeared for the day. The officer of the deck reported a larg?
fish on the surface early in the morning, which he failed to recogniz®
According to his report, it had barnacles on its back, was propelled by
side fins, and seemed to have a pouch under #ts mouth. This unreco§’
nized fish was undoubtedly a large turtle floating on the surface, not 4°
unusual sight in the Atlantic. o

At 4 a. m. the following day we sounded in 2,620 fathoms, latitude 3/
23’ N., longitude 680 08’ W., and put over the large beam-trawl, severd!
starfish, shells, shrimp, hermit-crabs, and foraminifera being ta-ken_'
We took serial temperatures to 1,000 fathoms, and, as on the previo?”
day, the large surface tow-net and submarine electric light were 8¢
vantageously used. Two dolphins (Coryphena) were caught during the
day, one with a hook and line, the other with the grains.

At 5.27 a. m. on the 30th, the large beam-trawl was cast in 2,721 fath*
oms, latitude 37° 45’ N., longitude 66° 56/ W., and while heaving in, the
dredge-rope parted, losing the trawl and its appurtenances, beside 3,0°
fathoms of rope. The fracture occurred at a splice where the eXI’?ﬂ'
mental rope was attached to the standard dredge-rope, the tension beufg
between 3,500 and 4,000 pounds. It should have stood twice that stra?
with safety. The experimental rope referred to was 1,000 fathoms, ba*"
ing a lower tensile strength and greater pliability than the standd
rope. It was supposed to be less likely to kink, therefore more reliab!®
than a rope of higher tensile strength in which kinks cannot be avoide¢’
particularly near the end. We reeled on 1,500 fathoms of new ropé
this being all we had, and as we were then left with only 3,000 fathow?
on the drum, the remainder of the cruise was necessarily confined
depths under 2,000 fathoms. The vessel was at once headed to t
northward and eastward to reach the desired locality. The weather I
mained clear and pleasant during the forenoon with light to moder®
hreeze from the southward and eastward, becoming overcast with
quent rain-squalls in the afternoon, falling calm 2t 8.456p. m. At9.45p-%
the wind came out suddenly from northeast, blowing a moderate galer
which increased to a fresh gale at midnight. It gradually decreased
a light breeze at meridian on the 31st, and was cloudy and rainy t ]
whole day. Two hauls of the beam-trawl were made, one in 1,751 f”"_
oms, latitude 39° 15/ N., longitude 68° 08/ W., and the other in 11‘8_
fathoms, latitude 390 26/ N., longitude 68° 03’ 30"’ W. Numerous st";
fish, shrimp, hermit-crabs, 15 species of shells, several species of €™’
and a quantity of foraminifera were the results. b

On September 1st two hauls were made with the beamn-trawl, the firé
in 1,813 fathoms latitude 39° 54’ N., longitude 67° 05/ 30/ W.; the & 0
ond in 1,356 fathoms, latitude 40° 09 30" N, longitude 670 09 W. La8
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i w au-
:,11111 bers of grenadiers, starfish, sea-urchins, Acanella, a few small na
g

> 88veral shrimp, and a quantity of foraminifera were proct:lrflilé‘
“rial temperatures were taken to 1,000 fathoms in the evening, aln e
Sreo Surface tow-net and submarine electric light used, as usual, w1h :
QXcenent results. The weather continued overcast and rainy during the
"°U00N, but, cleared later in the day.
uriné the morn?;g ot; the 2d instant the large beam-trlawl wasdput
bk 1,769 fathoms, latitude 400 20/ N., longitude 66° 04’ W., and on
pein 2nded on deck, it was found to be badly torn. A few shn'rux:ir}, 2
D of red clay, some heavy stones, and a large amount of foram er-
s 0026 werg foimd in the net. The small beam-trawl was pt}t overG (1)101
(tlgl afternoon in 1,742 fathoms, latitude 40° 34/ 18" N., longitude ol
w., and a number of starfish, sea-urchins, sponges, and a quazl o
Winifera were brought up. We took a set of serial temper?.l u:[:, '
u;.() 00 fathoms in the evening, and the large ;:Hface tow-net and s
"1 electric light were used with good results. o
a. m.,{fm the 3d, we put the large beam-trawl over.;n é;‘:)l
titude 410 02/ 30 N., longitude 650 08/ 15 W. Whi le ge
11 ® bottom it caught on some obstruction .a,nd parted the ‘rol?m
lﬁ&r the end, the trawl and its appurtenances being lost: The b;ngw
oA rag lowered at 1.43 p. m. in 1,710 fathoms, latitude 419
; N longitude 650 26/ 20 W., and brought up several gren.a.dlers, bmttlela-
St:lfs) holothuriaus, one large red shrimp,and a few specxmen.;; of cc;x:r:
fan TMperatures were then taken to 1,000 fs.sthoms. 'l‘h‘e arg; sux
lafe OW-net and the electric light were used during the evgnlxlng. Threo
an§e Seamers were geen during the day, two bqund to the ea? e
°D8 o the westward. We exchanged colors with one of the former,

5\
WORK OF STEAMER ALBATROSS. 3

Of fopy

a;th()ms’ la
8 on ty

4 Gre1‘lnan.

ang 1, O'ked well within the limits of the Gulf Stream after the 28th,
1t §

that oo "Orthy of remark that with the exception of the ha:rla fm?;; (;1;
ting d te, we experienced no easterly current. On the con 4 Sé o ut
$SObseryeq aslight set to the southward and westward. The R
aI:‘proba'bly affected by the eyclone of the 25th and 2.6th of August.
of SVe 3uls of the small beam-trawl were made during the afbgrvx;g:z
frp “Plember 4, in from 18 to 85 fathoms, along the southerfl anf most-
20y ATt of GeOI‘ge’s Bank, numerous starflsh, & large quantity o hiis
Dol Eﬁ"“sa 8callops, sand-dollars, shrimp,1 :ea-anemones, sea-urchins,
1 hders ins being the resu .

8, ﬁlt 10 P. m, ’Wzm:tz(:-‘:gll for Wo%d’s Holl, where we am:wgd at hQ.O;’.i
The.’ Semember 5th, and made fast to the Fish Oommxsmgu lwboa;ra:
tOI'y Speeimens procured during the trip were transferred to the 3wem
‘éng; © coaled ship on the 7th, taking on board 92:%%% tf)ns, a.x;ices re
the (g IR overhanlin g rigging, making tmwl-ne.ts, renewmg.sp ioos o8
by 88-rope, and makin g general preparatlonshf:; an;timp;meded
o ﬂe:i. “Ptember 17th, when we cast off from the wharf and p
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We were to search for tile-fish in the vicinity of 39 N. latitude, and
720 W. longitude, in from 100 to 600 fathoms, and were provided with
-3 barrels of fresh menhaden bait for the purpose.

The weather was clear and pleasant during the night, with moderaté
‘SW. breeze and smooth sea. At 7.10 a. m. on the 18th, we cast the
‘trawl in 394 fathoms, green mud, latitude 39° 43’ N., longitude 71° 34/
W. A fishing party left the ship and set a trawl line in the positio?
-above indicated. Three hauls of the beam-trawl were made during the
‘day between this position and latitude 39° 50’ 45/ N., longitude 71° 43
'W., in 131 fathoms, green mud and sand, and although the bottom was
‘not particularly rich, many ophiurans, archasters, and worm-tubes wer®
‘taken, besides hermit-crabs, Epizoanthus americanus, shells, sea-anemo
nes, Salpe, and single specimens of Geryon quinquedens, Lophius pisc®
torius, and Octopus Bairdii.

The fishermen returned at noon, having taken but 1 hake, 1 skato:

1 dogfish, 1 whiting, and 3 eels. The trawl line was set again at 23‘3
p. m. in 137 fathoms, green mud, latitude 39° 50’ N., Jongitude 71° 43
W., and taken up at 6.25 p. m., with 26 hake and 6 skate. Chester®
fish-trap was set near the traiwl line, taking a single specimen of e‘?l
(Myxine glutinosa), This trap does not differ in principle from the ord”
nary lobster-pot, except that it is made of wire gauze instead of w00%
and is intended for use in deep water. The large surface net and sub’
-marine electric light were used during the evening with fair success-

At 7 a. m,, the following morning, the trawl was lowered in 541 fat?’
oms, gray mud, latitude 39° 05’ 30/ N, longitude 72023’ 20/ W. A fov
ophiurans, archasters, shells, a large number of deep-sea fish, and ¥
squid being taken. The trawl line was set at 10 a. m. in 519 fathom®
green mud, latitude 39° 05 30/ N., longitude 720 25’ 30" W., and “'f"s
taken up at 4.20 p. m. with no fish. But few of the baits had been di¥
turbed, although fish of various kinds were plentiful on the bottom, &
indicated by the number taken in the beam-trawl.

Chester’s fish-trap was set soon after the fishermen left in the mor™>
ing, and was not recovered, the buoy having sunk. At 4.29 p. 1o- v
cast the trawl in 542 fathoms, gray mud, latitude 39 08’ 30" N., long"

tude 72° 17 W. The rope parted at 321 fathoms while heaving in tb?
trawl and its appurtenances being lost. The rope broke at an indicat®
strain of 1,700 pounds, which we always consider well within the limit
safety; in fact, the bridle-stops are intended to part at nothing less tb?
3,000 pounds.

Three sharks were taken with hook and line, two of them unusua]_ly
large, and one of moderate size. The latter had been feeding on squ!™
nearly two deck-buckets full being found ip its stomach. .

The large surface net and the submarine electric light were used ol
cessfully during the evening and just before daybreak the following dey
The trawl line was set again at 9.25 a. m. on the 20th, in 328 fath?

gray mud, latitude 39° 02/ 40" X., longitude 720 40/ W, and taked



[35)

at 2,55 p,
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unte m. There were no fish caught and most of the baits remained
st Uched. Tlhree hauls of the trawl were made between the above po-
oD and latitude 390 02/ N., longitude 72° 36’ W, in 479 fathoms, green
exl:: > 40 4, although the forms were generally well known, some were
sheedmgly rare and a few new to us. Among the invertebrates star-
of silsea'anemmles, shrimp, &c., were the most abundant; several kinds
ein olls were found also, and sixteen species of fish, the most:‘numerou.s
llrig Macrurys Bairdii, Glyptocephalus cynoglossus, and Phycis Chesteri.
fram:ithe last haul the trawl buried, and the net was torn frm.n the
fresh 1, efore it could be released from the bottom. It was blowing a
Overq, c2 6 the time with considerable swell, but the vessel rode for
ing it? 1 hour by the dredge rope after it was hove short, without part-
OF breaking out the trawl. .
ad bB Surface net and submarine light were used during the evening
lng WefOre daylight on the morning of the 21st. At 8.37 a. m. the 1-:rawl
720 50%}8 Set in 231 fathoms, green mud, latitude 3§° 556’ N., longitude
eight 30 It was taken up at 3.20 p. m. with one wry-mouth,
ET dak?» four skate, and one whiting. Three hauls of thfa trawl weire
30u n MDg the day between the above position and latitude 38° 53/
Wag Lfo.’ longitude 720 5o/ W.,in 138 fathoms, green mud and sand. Life
the 1, 24 more abundant and the hauls were all successfulr. Among
Baird?-ny forms taken may be mentioned Ophioglypha Sarsity Octopus
Baird-z-’ Asterigg Tanneri, archasters, sea-anemoues, shrimp, Calistoma
) 1€rmit-crabs, &c., beside fourteen species of fish. .
8roupq D. . we gtarted ahead S. 3 E. (p. c.)‘to change our working
Yaq g, he barometer was falling steadily with every appearance of
n subathef” At 8 p. m. the engines were slowed and the surface net
s ent Marine light used till 10 p. m., when the course was resumed.
Ny °red the Gulf Stream at 4 a. m. on the 224, in latitude 37° 40’
o 00gitude 790 40’ W, and hove to until 8 a. m., when, the wind hav-
il mCreaSe(} to a moderate gale, we ran to the northward about 16
fore stoo av0id the confused sea of the Stream, and hov.e to under the
beay, rm'St""ysail, bringing the wind and sea a little abaft the starbogrd
slo\vl' e l_)al‘ometer fell to 29.58 about 2 p. m., then 'bega-u to rise
8alg, ’T & wind backing to the northward and increasing to a fresh
W Woreg te 8hip rode very comfortably until 9 a. m. on the 23d, when
Iney, ™ © th? northward and started ahead about 5 knots per l}our to
06 nop our distance from the Gulf Stream, which had been driven to
hwarg by the gale of the previous days. We had a moderate

to f,
uring the 23d from NW., increasing to a strong gale in

the 2 gale q

he ‘Vea,tﬁlg With a very heavy sea, which began to come on boa}'d in

Payg 0 or gangway, doing no dawmage, however, except breakl}]g a
At g 8lass in the pilot-house and another in the wardroom skylfght.
The ‘\1 0. we slowed to 23 knots and passed a very comfortable night.
4 anq Sea moderated during the morning of the 24th, and as
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we bad reached the limit of time assigned for the trip, the speed W]aS
increased and the ship headed for Wood’s Holl, under steam and Salt'il
The surface net and submarine light were used during the gale “nci,
the nataralists became discouraged by their failure to procure Sl’ehe
mens. All of the various formg usually taken in vast numbers on ;is'
surface, particularly in the mornings and evenings, seemed to have o
appeared; even the Gulf weed sunk below the surface, being seen 'a e‘n
fathoms under water. We have always noted a marked diminution ;e
the surface forms taken in rough weather, but in this instance the
was almost a total disappearance, e
We arrived in port at 6.30 a, m., September 25, aud moored to trv
Fish Commission wharf, The specimens were sent to the laboratol’
daring the day. "
The boilers required some slight repairs, which were completed ﬂb"he
October 1, when preparations were made for leaving the station for t,-e
‘season, and all articles of equipment and scientific outfit which We('
not to be left at Wood’s Holl for the winter were taken on boﬂ;e )
Ninety tons of coal were taken in on the 6th, and at 9.30 a. m., Octo <0
8, we cast off from the wharf and started for Newport, R. L., where "
arrived at 3.20 p, m., and anchored in the inner harbor. The elecm;Jr
torpedo -apparatus borrowed from the torpedo station for use on ¢
Newfoundland trip was returned ang proper acknowledgments m®
to the commandant. ne
At 7.30 a. m. on the 9th we got under way and steamed out of t
harbor bound for New York ypig Long Island Sound. Fresh northerw
winds were encountered during the day with cool weather. we a-hﬁ
chored off Great Captain’s Island at 9 p. m., got under way at da.yllga
the following morning, and anchored off 23d street, North River
10.25 a. m. The Albatross Wwas among the last vessels to pass throué
Hell Gate previous to the explosion of Flood Roek, which occurred of
11.14 a. m. The explosion wag not noticed on board, and we did ne'
know that it had taken Place until information to that effect was ¥
ceived from shore.

An officer came on board fr
we anchored, with the admir
civilities. The call wag retur;

We called at New York fo
which could be procured to

om the French flagship Floré soon “f‘tﬁ
al’s compliments, and tendered the u8
ned on the 12th. . ont
r stores and various articles of equip® -

better advantage there than in Washl';;
ton. An ample supply of fresh menhaden bait was taken on board i
use in our search for tile-fish, which was to De extended to the sOt
ward of Cape Hatteras.

. we
We remained at our anchorage unti] 11.10 a. m. on the 15th, whet

got under way and proceeded to sea. The weather was pleasapt, “;301,
moderate westerly winds. We were under steam and sail till the ™

lowing morning, when the engines were slowed down to allow of s¥.

. . . I aid
face towing, which has recently been a marked feature in our inve*
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ﬁitmns, the improvements in towing-nets having practically opent?d a
W field to us. The surface-nets were put over again in the evening,

With Bratifying results.

At10.54 5, m. on the 17th we set the trawl line in 120 fathoms, fine
grsay sand, latitude 350 02’ 20" N., longitude 75° 12’ W., and after the
shelel'men left the ship the trawl was lowered, talfing a few fish, dead
Tey, 7 Worms, a single hydroid, &c., the bottom belgg exceedingly b.ar-
the. The traw) line was taken up at 3.30 p. m., 2 single dogﬂsh being

ee“?my catch. The weather buoy sunk, and while hauh‘ng in from the
tion ard the line parted, the weather buoy, anchor, and line, and a por-

Of the traw] line being lost. . .

resul]v o ha.uls of the trawl were made in the vicinity during the day,
a o "Dg in the capture of many starfish, crustacea, fish, corals, and
< gr.eat; Variety of shells, mostly minute forms. Surface towing was
on both in the morning and evening with excellent results.

sanq ? a . on the following day, we cast the trawlin 15 f@thoms, gray
ingg . atitude 340 57/ N., longitude 75° 43’ 30" W., and ran a line of dredg-
saudoﬁ shore until 11.40 a. m., when the trawl line was set in 124 fathoms,
ke and rock, latitude 34° 38 30" N., longitude 75° 33’ 30" W. When
‘hookn‘ UD at 4 p, m., there were only two small gharks found on the
the o although many of the baits were gone. The strong current of
Whil Ulf Stream towed the weather buoy under, and the line parting
: ® heaving in, the remaining portion of the gear was lost.

few ie Tock referred to was a sandstone, fragments of whieh, from &
amenc €8 t0 2 feet in diameter, and from 2 to 4 %nche'as in t}nckuess,
from 1111 P in the trawl., It was perforated in all directions with holes,
l‘ottzlf an inch to an inch in diameter, and closely resembled the clay
<ay Dstone formation referred to in previous reports found off the

e: of the Delaware.

haﬂlster the fishermen retarned we continued the 1i'ne of dr.e(lgings, ten
Thebo g made during the day,and many interesting specimens taken.
a ttom was, ag arule, clean sand, washed by thesea during every gal.e,
that,al DOI:tion of it swept by the action of the Gulf Stream, which in
eve Oca‘ht:" extends to the bottom. Among the many forms taken were
8quiq Varieties of starfish, brittle-stars, shrimp, sea-anex?ones, small
Ast;ro5 °1°thurians, rare and beautiful sea-urchins, a_few Cephalopods,
ang 8111)] Ytons, sand-dollars, Munidas, and a variety of shells, both large
berg, 81l the minute forms in particular being taken in great num-
Ny There were also a variety of fish taken, among them large
ﬁle'ﬁsh of y oung scup, which were subsequently used for bait, 2 few
Dojgq o and a number of shoal-water species. A. large spotted por-
toy, 3 harpooned during the evening, and preserved for examina-
Capg Ht 18 & rare species in the Atlantic, and was first seen by us off
Wory; Atteras in June last. The large surface.nets were used in the

Te~°ﬂllts,g and evening, and at intervals during the day, with excellent
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After finishing work in the evening we stood slowly to the westwards
and at 6 a. m. on the 19th the traw) was cast in 18 fathoms, fine gray
. sand, latitude 340 38’ X, longituds 76° 12 W. Eight hauls were mad®
during the day between the above position and latitude 340 09 N+

longitude 76° 02/ W, the results being practically the same as on the
previous day. o

A trawlline was set at 1.10 p. . in 168 fathoms, gray sand and plack
specks, latitude 340 09 N, longitude 760 02/ W., apd was taken up 2%
5.50 p. m. with no fish. The surfaco tow-nets were used with go0°
results both iu the morning and evening. At 6.17 a. m. on the 20‘!1
we cast the trawl in 18 fathoms, gray sand, latitude 33° 45’ N., loug"
tude 77° 25’ W., and made nipe hauls during the day between tho
above position and latitude 330 37/ 15/ N, longitude 77° 35/ 30" W, o
the northeast extremity of Frying-Pan Shoals, where numerous ¢oOr*
patches were found abounding in marine life. Several species of ¢or?
and shells, both dead and alive, were taken, besides sponges, hydroids
crustacea of many forms, and a variety of shoal-water fish.

A trawl line was set at 3 p. w. in 15 fathoms, gray sand and broke®
coral, latitude 33° 38’ N, longitude 770 36’ W., and taken up at 5.2
D. m., with 12 black bass, 2 scup, 1 dogfish, 1 grunt, and 1 hlueﬁsh:
Hand-liues were used at intervals during the day, taking 138 plack
bass, 1 seup, 1 dogfish, and 1 grunt. The vessel was not anchored
but allowed to drift, the fish being taken while passing over 00?'{‘
‘patches or live bottom. The surface-net was used in the evening Wi .
good success, and the submarine electric light was tried, but contrafd
to our usual experience we obtained very few specimens,

We steamed off shore during the night, and at .27 a. m. on the 215;
cast the trawl in 258 fathoms, gray sand and black specks, latitude 32
36’ X., longitude 770 29/ 15 W, Tive hauls were made during the e
between the above position and latitude 390 21/ 30" N., longitude i
55 30" W, in 528 fathoms, yellow mud. We were within the limits
the Gulf Stream, but experienced little or no current during the £
two hauls; a light but perceptible drift during the third, and the lash
two were made in the full strength of the Stream. The results of © .
day’s work were very satisfactory, many rare and valuable specim®’;
being taken, some eutirely new to us. Among the numerous fol'm‘s
were many soft sea-urehins, hermit-crabs, long-spined sea-urchi™”
corals, cephalopods, crabs, and a variety of tish. The surfa-ce-“ets
were used in the early morning, and after the last haul serial temp€?®
tures were taken., The weather changed during the night of the 20ths
and rain-squalls with variable wings were encountered on the 218t the
wind increasing until at dark we had quite a heavy sea. 4

Our supply of aleohol being exhausted, we started for port ab 7.
P. m,, as soon as the work of the day was finished. The wind conti? \
ued fresh from northeast during the night, and being in the Strea™
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f_)lelav‘y heaqd gseq was encountered, Cape Hatteras light was sighted at
9P m,

i on the 224, and at 6 a. m. on the 23d we made Cape Henry
£ht, Passing it at 7 a. m. The wind woderated as we approached the

. 85t, and after entering the Chesapeake we had a light northerly breeze
404 ¢legy weather,
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taj 2:30 D. m., off Point Lookout, we swung ship under steam to ascer-
A Compagy errors, and at 4.35 p. m. resumed our course up the river,
:neboriug off Blakistone’s Island for the night. We were under way
té’;aln at 6.15 a. m. on the 24th, and arrived at the navy-yard, Waskfuf g-
h % D. C, at 3.10 p. m., mooring at our usual berth off the east ship-
Ouse,
t-iorflhe Sbecimens on board were transferred to the Smithsouiap Instltllll-
tiges nd the work of refitting commenced. The vessel was painted, the
song refitted, holds and store-rooms broken out, wh1tewa§he(1 or
palnted’ and restowed, and the bilges cleaned. The dredging ap-
22:%“8 Vas overhauled, and 2,000 tathoms of new dredge-rope ‘1')1‘0-
loed' New trawl and dredge frames were provided, the dredg‘l-ng-
ﬂyick TePaired, and a cast-brass hood added to prevent the rope fromn
18 out of the score when, from any cause, it is slfmckened..
the o have taken g new departure in surface collecting, and instead of
© Ol form of net, with a hoop 1 foot in diameter, we have enlarged it
of 5 {'fet, and strengthened the parts so that it can be towed at the rate
Vent, 1068 an hoyr, It has a pocket similar to the trawl, which 1{:0;
Opens, the €Scape of fish. This developmeqt of: thq surfz'mce net1 ztb
aq ¢d a new and interesting field of investigation, in which we have
° Many adaitiong to the surface fauna. . : -
0 ‘Vl?' table of fishing stations appended to tlns. report sh'ows the e‘.\tz,p
Cove °h we have prosecuted the search for tﬂ‘e-ﬁsh. l‘he,\ir were dis-
tlltler'? d by Captain Kirby,in May, 1879, in latitude 40° 04' N . long}-
13 0080/ - at a depth of 80 fathoms, and were taken again, In J ul‘; ’
00 (7,7 CPtain Dempsey, in 87 fathows, latitude 400 02/ N, longitude
P 1880 g We took them in considerable numbers during the seasouns
Cleg an 1881, previous to the unprecedented destruction of the spe-
ar,n March ang April of the following year. As they .Were a ﬁSI‘I‘ of
Yeay “OMmerciq) value, wo have made diligent search i_or them ixoxf\
teng; O-year sineg 1882 in the region where they were {1r§t foux?'()i,' ex(i
884 . © 8earch as far as the coast of North _Caf'ohuaym .lfbut(:ilils
eo"e,rinn to Newfoundland and the Gulf of Mexico in 1883, withou
© least trace of their existence. -
exwrm‘?XDerien% seems to confirm the belief that they were entirely
a4 D3ted or thag the survivors abandoned our coast. The table ;e-
Sdipyg '0WS also the investigationgcarried on with reference to other
Two gt 0 widely separated localities. ot
oharte lpts further to investigate the tile-fish grounds by mea ‘
red g ing schooners should be mentioned as properly belonging
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to the records of search by the U. S. Fish Commission. The first »
1880, in which the vessel failed to reach the grounds, and the second 1*
1882, after the destruction and disappearance of the fish from their for®®
haunts. The vessel reached the grounds and carried on the invest!
tions for several days, but failed to find any trace of tile-fish.

In the engineer’s department the principal work was on the boﬂersf
which required several new patches, renewal of old ones, &c. Cot?
terbalances were put on the main engines, which make them run %"’
smoothly and enables us to turn them over much slower while dredé
ing, thus bringing the speed of the vessel down to the desired i®
for deep-water work.,

The most important improvement in the engineer’s department do*
ing the year was the introduction of « Baird’s annunciators,” which
fully described in his report. They are designed to show the actio® 0
the engines to the officer on the bridge or the quartermaster in the pil? 0
house. It is desirable atall times to know whether engine signals b "
been rightly understood and answered, but doubly so when sounding y
dredging. The annunciators show at a glance what the engines af?
doing. .

Personnel.—Many changes have occurred among the officers dari®f
the year. Ensigns R. H. Miner and L. M. Garrett were detached (;.
. the 22d of April; Lieut. H. S. Waring reported for duty October 1 e;
Ensign Franklin Swift was detached on November 4; Lieut. A. C. B#5
on November 10; Lieut. C. J. Boush on December 12 ; and Lieut. B.
Scott reported for duty on December 21. i

At the close of this report, December 81, the Albatross was pra,cti"“]
ready for sea. o

The following officers were attached to the vessel at the end of e
year:

Z. L. Tanner, lieatenant-commander, U. 8. N., commanding. :

Seaton Schroeder, lieutenant, U. S. N., executive officer and B¥
gator.

H. S. Waring, lieutenant, U. 8. N.

Bernard O. Scott, lieutenant, U. S. N,

J. M. Flint, surgeon, U. 8, N.

C. D. Mansfield, paymaster, U. S. N,

G. W. Baird, passed assistant engineer, U. 8. N,

0
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NAVI A
GATION REPORT OF LIEUT. SEATON SCHROEDER,
U. 8. N., NAVIGATOR.
Dy

Vety e::lgt;h@ year 1885 the cruising of the Albatross has been comprised
of 490 a e parallels of 20° and 48° north latitude, and the meridians
The fgg 90_0 30/ west longitude,.

With th Owing table gives the number of days under way, together

@ distances run and the object of each trip:

S
N Date. : Ovject. | Distance.
X . Miles.
Sounding and dredgiug .....-ccceveirernreaeons 1,069.6
Swinging shiP ............................ . 30.0
Koy West, Fla., to Havans, Cuba 114.0
Soun:llmg and dredging.-...... 80,0
S PO 1o S 393.0
Sgo dredine. nad Aebing ;7&4
.| Sounding, ) - 67.0
.| Soundin: “x‘},(llx m;;ing ...... 3251)‘ 0
GIH «r.ecomamcecsnseansanscaaassosane 4.0
........ 404.0
.......... 847.0
........ 521.0
. . 233.1
cefeeaans QO oozt 1,100.3
.| Washington, D. C., to Baltimore, M 180.0
.| Baltimore, Md., to Norfolk, Va..... 163.0
.| Sounding, dredging, snd fishing.... .. 658.2
.| Washington, D. C., to Narragansott Bay...... 527.6
. Swmglng BhiD ceeeeiiinaaieiiiieaeiaaiieaees 25.0
i . Soundéng. dredging, and fishing.....cccaemeeeee 1, ﬁg..";
¢ IR T S T Xl
Sugust ?"-8ht’oms .............. 8 N Q011 853.0
T Py PR AL EL TE P wefeacene 5. (
Oeobgy g 18 torsg berg. L1 11 T Sounding and dredging, .. enee- 1,040
tobep 5 10, Tt eeeeeeeeeens .| Sounding, dredging, and fishing. 718.3
x W25 T e . gVoo:.(ll'la o}l,ed ;i‘;:s“ mdN ﬁa\lv,gor . 172.0
...... .| Sounding, dr , and fla! . 1,240.4
TR Qe : ) : 13, 705. 4
............................................................. , 705.

arj

3_1§ \vengaghe year 625 sounding stations have been occupied, of which
fQ\en %cuio dredging stations. A largenumber werelocated with suf-
O th ure acy to be of hydrographic value, and lists of such were sent
'l‘e Un; dag of Navigation, Navy Department, Lists of those near

Teqg tates coasts were also sent to the Coast Survey Office,
€Partment.
£18 a table of reported banks and shoals over or near which

the g oVin
hs . . .
Were found in the positions given:

Name, Lotitade X. | Longitude W.| Depth.
o 4 o ¢+ # | Fathoms,
412615 | 63 15 00 2,02
41 22 00 63 10 00 2,094
40 24 30 54 24 00 2057
40 18 80 8 33 80 2,803
40 16 00 58 16 80 2,882
46 28 00 | 49 39 80 | 40
48 29 00 | 40 89 30 80
45 45 30 54 20 30 u
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e
Cther soundings than those quoted were taken on each side of ﬂ’:;
dangers, conclusively proving their non-existence. The trawl-llef’ oF"
also dragged over the vicinity of the Jesse Ryder Rock without disc
ering any sign of an elevation of the bottom. eh
While at anchor off the village of San Miguel, island of Cozumthe ;
Yucatan, a reconnaissance was made of the bay, and forwarded t0 4
Bureau of Navigation, Navy Departmeut. The longitude of the PI#*7
established by equal altitudes of the sun with sextant, artificial 1‘;’ ;
zon, and four chronometers, was found to be 86° 57’ 59.6" W.; _the £t
itude was found by thirteen ex-meridian altitudes of the sun, with “/ )
ficial horizon, to be 20° 30/ 46" N., and the compass variation 6° 24 e
The shore line was run in, and houses and other landmarks 10c2 £
by compass, sextant, and micrometer telescope, a man 6 feet tall seu
ing as staff for the latter, The anchorage was also sounded out a
sailing directions prepared. of
While working in the Gulf of Mexico the opportunity was take!
furnishing the Navy Department with remarks on the landfall of ot
sacola, Fla., steamer beacons in Tampa Bay, the entrance to the Soﬂd,
Pass of the Mississippi River, and currents in the Gulf. Special Souve(;
ings were also taken eastward of the Mississippi delta, which Pro 1§
the non-existence of a 30 to 40 fathom bank, represented on old Gh“thg
as extending eastward about 30 miles from longitude 88° 10’ 0D of
parallel of 29° 05'. Fishermen seeking new grounds bave sought
" this bank and wasted money in the search. gip
A short line of soundings run out southeastward into the Gulf S“et 6
from between Capes Fear und Romain, South Carolina, showed thab o
bottom is rather flatter there than is indicated by the negative SO
ings given on the charts to the northeastward and southwestward: "
Opportunity was taken to make a slight examination of the bo¥ ot
near the 100-fathom line south of Nantucket Island, where indicat! oP
had been found in 1884 of an inward sweep of the 200 to 600 f"’Fh of
curves. This was found to be the case, a marked pocket making m
the meridian of 75° 15’ W., 1atitude 390 50’ to 400, 110
The phenomenon of semi-diurnal tidal currents was again obsel‘"ef it
latitude 39° 40’ to 400, between the meridians of 700 and 719, Whe‘erly
had been noticed in previous seasons. Their directions seem to be ned if
east and west, but it was not practicable while dredging to ascer
with any aceuraey the time of turning. s
The position, as given on the charts, of the southeast end of Ba2d at
reau was found to be erroneons. With favorable circumstances 0 {0
curate work, the 100-fathom curve was found to be 10 miles farthe
WXNW, than represented. t

While sounding in the vicinity of Watson’s Roek and farther We;
the northern edge of the Gulf Stream was found to be in about latit
40° 20’ between the meridians of 53° and 60°; and while running ?

¢
%

)
that line, on the 19th to 21st of J uue, on an easterly course (t!‘u")’
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vesse]
Serv;d"md alternately be in water of 76° and of 63°, and frequent

at Whex(:n's’ under favorable circumstances, day and night, §howed
elerg; m _the warm water a moderate EN E set was experienced;
s°‘1thwag ug Into cooler water the ship was immediately set to the
rd, the wind being east to northeast, and on reaching warmer
o tabln the same easterly current was found. ‘
tra“’lings *? of hydrographic soundings and record of dredgings and
Year, P 81ve the position and depth of all soundings taken during the
The g ie Dumbers above 2,000 indicate dredging stations. ‘
uriug thp Was swung for deviations in differentlatitudes three times
Narra a ® year. At Key West, Fla., latitude 23° 30/, in January; in
Potomgac"%?t Bay, latitude 41° 30/, in June; aud at the mouth of the
goanver, latitude 389, in October. In each case the ship was
Object ob even keel bnce with starboard and once with port helm, the
0 taineq s:;"ed being the sun. Ifrom the mean deviation curves th’us
he Doin t’ © accompanying steering-cards were constructed, in which
Fhe "adia? o.f the inner circle represent the magnetic courses to be made,
ng ourse lines from them showing on the outer circle the correspond-
ev§ to be steered by the standard compass.
o l‘J‘t}OHs are nearly the same now as in the spring of 1883 for
latituge, At the time of swinging ship in the Chesapeake
?0 th, °re were three spare pieces of iron railing lashed fore and aft
i, thesznd-rail on the port ‘side abreast of the compass, and 8 feet from
etie c0n(;"'te~re removed shortly afterwards, and the change in the mag-
dev; ions1 1ons affected the compass somewhat, the greatest westerly
ste (on the ESE. course) becoming # point greater than the
been maca:terly deviation on the west course, while previously they had
del‘the sac lcapy equal. All subsequent swingings were performed un-
ere hne Circumstances, mutually, as regards movable metal masses.
Teip as 1.)%11 observed a noticeable illustration of the well-known
oy ; ally Inductive influences of maguetic needles and masses of
Mgy “Crtain positions relative to each other and to the maguetic me-
feey ¢ inehmmediately abreast of the center of the standard compass, 12
dayig of hhes from it on the starboard side, is the forward vertical iron
87 feet g © Seine boat. When swung in, the head of this curved darvit
Carg v 1“01_1@8 laterally and 4 feet vertically from the center of the
vertica]]ven rigged out it is 17 feet 5 inches off laterally and 4 feet
Dotjoe ”.O’r the body of the davit remaining stationary. It has been
in DOsitia long time that the compass is markedly affected by the
T the sany, o1 of the davit, but it is usually kept rigged in when at sea,
& position as when the ship is being swung on even beaw.
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Mer aga;

the g,
1]
then

lepq
g}r\‘e of sev?e{l neither occasion nor opportunity to prepare a separato
I req ot lations with it rigged out. Isolated observations show that
a?) latjt o 3‘{18turba-uce occurs on the northerly and southerly courses.

Out o 9° to 409, swinging the davits ont changes the deviation
Doint to the westward on a N. by E. course, and about the
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same amount to the eastward on a 8. by W, course, the disturbance de"
creasing eastward and westward from those points to nothing at €8
and west, where the needle points to or from the disturbing elemenl
and when the two are in approximately the plare of the same magnet’
meridian.

The davit in question is in metallic connection with the hull of t#°
ship, and through it with the earth. The upper part, beginning about o
alevel with the compass card, curves with a radius of about five feet, 8%
when swung outboard has a general direction pointing exactly from
compass; when rigged in its general trend is not far from normal to £ho
line of shortestdistance to the compass. In the latter position, althovs
8O m“fﬂl nearer to the needle, it has apparently no special influen®
upon it, the deviations making a fair curve. 3

¢

_ The wethods employed in navigatin g were as described and illustrat
in preceding reports.

REPORT OF PASSED ASSISTANT ENGINEER G. W. BAIRY
U. s. N

MAIN ENGINES.

During the year the ship has steamed 13,240,26 miles on her cours”
besides the time the engines have been worked for sounding and dred s
iug. The ship has been at sea one hundred and thirty days, and 2
not b.een detained in port through any mishap or accident to ated’
machinery. The casualties have been faw. The out-board blow-val!
chamber was found to Le corroded through in April; we put a pine piv

Fig. 1.

in tl;e opeuing while at Key West, and after our return to Waehiﬂgtoﬂ
we listed the ship to bring the valve above water when we put in ?
new valve. To prevent further corrosion, we pla.cedz,b zine ferrule il °
neck. The soft-rubber valves in the air-pump were found to curl ap
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'eat water vell fr he heaters;
discharged into the hot-v
X in the wa h
the

feed-
ralves. The
; d-rubber va batter out
; anized haI: it nsed to ba
p o been reptl‘ac;*td (li)gsj‘;g(;nd excessive weight, u
Ump valves, from faulty

eip Sto

ir se I therefore

in stick up in th'en- seats. e e

e T L

?:f:tee(xl' . sizszfli;ta:m;?coxxtztining‘ n’:ucclll 1es]§1?rl-ing the year “:t ‘1: ‘l.l(::

e eanat the Washington navy-yard. t the piston-spring tion of

nd haye set ou amined that por ‘

Oie?hau . th'e valve'-gegllr"-{(llock in May we gh:n’s tape a year before,

the l‘:]ettg i‘ltllp ;‘;;lcsh 1:_ e( 1?’31 a covered Wltll:e E(};((l)lriosion having beegr(;:;]e

o, oun Iaths ‘\‘netal bright and cleau, t. ro directly behmdr "'he,,ve bad

f]??ring croms S'hafb “'llitlalelilgizc<?11 themain vzl ;ij;ig O’llt. We ha,‘t'g
g 2% found grea difficulty in moving ell as to the inaccess

the greatlll:ckg;ffe couuterbalaHCing, o 2)for the low press-

: iug'whee.ls. air of couﬂt“balm‘?es(?‘g{&i (1)1;1.\'3‘-5'%11‘(1- By

ure ér?;efgl‘ti ;}ﬁzlhgr}ﬁ(; i;)g]‘lxii built at the Washing
! d

. nk-
isturbing the cra
ithout distur iz
B yut on Wlt‘ ; can be u ed
sh.;;]g thgm m hah.?i.s thiy ectz;ln i];etlheir peripheries they
A8 gy ¥ Providing te
o v l)inching-wheels.
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Synopsis of the steam log of the U. 8. Fish Commission steamer Albatross during the yw

1885, the vessel during that period being employed in deep-sca exploration.
{KIND OF ENGINE.~Twin acrew, compound engine, surface condenser; inclined.}

Numboer of cylinders :

Pitch (IN@AN) vaceen vemeet taieet ieicet ettt e, -e..do....

High pressure.......coeenna. oL Ceeecascacearcecacsancanonn 2
LOW PreB8UYe - . ccocnniniet it it ccancerann e secesanes 2
Diameter of cylinders, in inches:
High pressure........ ettt eitcaiccceeenea Cheececrccnasan e 18 ,
Low pressure - .. .ooeoemimen oo, ... L ¥
Stroke of Pistons, iD 80t vuue ..o i e e e e o %
Mean point of cutting off the steam, from commencement of stroke of
pistons, in inches: " 24
High Pressure. cooo.. it e e e vem————a 18. 5
LOW PIOSSUTE oo ce v it it e e e e e eeee e e 16'4
Mean number of holes of throttle-valve open..ooee.oeeacuun connannn. 2. 37
Mean vacuum in condenser, in inches 0f mMeTOUTY. .eeveevree oo ananns 2.
Meuan steam pressure per square inch, above the atmosphere : 19
Boiler pressure..... ... ..o .ol <e.--.pounds.. 48‘37
Receiver Pressure. ... .o e e do.... 8.
Mean temperature, in degrees, Fahrenheit :
Engine T0OM ee v oo it e e e e s 100.3
Ondeck .cvveiooi oL, Creameecececne e aaan e 6.3
Injection-water ... . ot e e e o vemaann 67- 1
Diseharge-water ... o.. oo i it it e e s 96.9
Feed-water oo i e e e e 74}
Total time the fires were lighted ........ooo..ooo.oouoen oo, hours.. 8,514
Total time the engines were in operation, the ship being on her course,
B TR L S v emeeaaan ceeneanan hours.. 158488
‘Total number of revolutions:
Starbourd engine .e.e ... .... e e et eeeeeeeecaeenaa——.. 6,213,850
b o0) ¢ ) 723 o T 6, 199, 567
Mean number of revolutions per minute: o 3
Starboard engine ... . ..ol il i ieie e e aaa "‘3’
B0y 3 2F 4 T N 65
Total number of kKnots «.ovoeeeeoieonouon. ... eeeeaceaacaaean Ceeeee 13, 240'35
Mean number of knots per hour......oooo oot iiiiiiiiii s civeenanen .. S'Hg
Total coal conBumed ... .cunveimniioieniian i i, tons.. 1,551 H
Total weight of refuse from €oal........ooeeioeeere e e .. do.... 329%)2
Total weight of coal consumed while the engines were in opera- 6#‘*
1510 T G emmeimeeetieciaeceaaaan... tons.. &3
Mean quantity of coal consumed per hour while the engines were in
o) 1123 £33 2 T ¢ R pounds.. 1,182
Total oil consumed : .
Red Mengine 0il..o ... ..o ioiiii iiiiiiie e, gallons.. 442
600 W. cylinder oil......... . e e e, do.... 169
Electric 0. oo oo e e do.... 36
7 PP [ SN 350
Tallow consumed .......ccoeeoenmmneiiioiiiianannua... pounds.. 69
Wiping stuff consumed .ooeceeeiaii i ool L. dO.... 41?
Greatest draught forward and aft. ... ool ..., feet.. 113 & 133
Least draught forward and aft ......cooeoeoonnooneaun o ... do.... 9% & 10
Average draught for the whole steaming ..c.....oouo.ooo.. ... do.... 1044 & ’2’39
Helicoidal area of each serew ..._... ... ... ....... square feet.. 42
Diameter..... feemecitccectanceeccaenasven feeceat it enanaiae feet.. I
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BO1LERS.

The boiler.

¢ loss of

l)ail's m
(lesign.

wil) enal

Ship g ¢
Uenceg

l)!‘QSSurc

ey ca

S continue to give trouble, and have rezfchcd tl,hztxlt p(::)r: f \(x) :u:x;e
speed and length of voyage of the ship, an ‘u,f 1 ‘,mpm-
ake it a matter of economy to build new l{oﬂerb 0' ;-)wmcr
A boiler built from the design already subu‘ntted‘l;) )t I‘L.ble or
le the ship to carry 80 tons more coal, which wil lum‘ o the
Toss the Atlantic Ocean at the rate of 10 knot's per‘ wm,l i
by wind or wave, As the proposed boilers will carr 1\) "l,l ‘xrlt,,the
8 greater econowmy will be insured.  In tlu? pmse]nltb?li;:ossi.
Unot be swept unless the fires be hauled, and it \v.o.u e ‘ol ok
boj 9 Teplace g flue without cutting a hole th.rough the uunxwu.v
iler, To accomplish this renowal of a fiue, it would })0 :llu,:),;...:’l‘_e
cut a hole through a bulikhead to pass the flue ?ln otif,hx,u " ‘:ye
P the deck and take the boilers out for the purpose. ) 1 0‘ {:mmd
8 " exeeed o pressure of 50 pounds, we have 1‘(»[)0fxtc(1 lea “s a ound
S and socket-bolts, and are kept making soft patches, ('Al \' ,,,,
f‘eams’ and replacing lez,l-ky socket-bolts and rivets whenever we 1.1(1; (?
.L' thaney, Fires ha:'c been kept in the Doilers 2!)54}. days ('l‘m-x’ng { 'm
gl?itr, S0 our ¢hayceg to repair the boilers have been limited. lhe'(':w\\ :‘1’

SOt are 50 inaceessible—trom closo bracing—that thc.mmll (,.l-nnf‘
“each all parts of them with their scaling tools; tho st.ecl of Wl"“h]“'l' s(z
(Lirx(')w e made tempers and cracks and is sometimes so ll:ll"(\]ltll.l-‘
Sl Tequire the hardest temper to cut them. \Yc’ have rmw\’\u t,.(,
telies on erown sheets of Nos. 1, 2, and 3 iurnm:(:s;‘ hav e ]1:;1 : 4
fur 'llll‘d batch on side of No. 3 furnace, and one 0"1u.l'“-S:(])?toll,ut(.‘l),‘cs
ﬂu:d. i Wo have renewed eighteen socket-bolts and six :
"I]g t 10 Year,

Citlep to

Ay
Neye

18'10 86 at the hard patches we were obliged to cut frf;)m tlllm t“\‘\):::(rl:
Stay L A ] 36 braces (Fig. all of whic
hag 1y8 (Pig, 3), 24 sockets (Fig. 4), and 36 braces (Fig. 5),

My, o - Teplaced.  We took advantage of this to oram O\l\lrl \:I:n:”(:;:'
;{}1 to the boilers to scale them as much as I’OS,S'MG" e ‘hich

e IS n the port and six in the starboard boiler, through \\l 1‘1;
Bcal.@,d the hitherto inaccessible parts, and ufwr?vfdslﬁ:)lflt:‘holo:xu
in ms% dduch pipe plugs: these h(glef' tj;w lt)):lt;f:(:‘; ’ a\}\l’e ;-esttstl the
bo; €Y do not cut so much iron out of the o8) 10 6
Ollepy by Cold-water pressure (after replacing the l"ruccb), tl(,)u(',cl:el()lmtl(’:(\l:
legy rQD.a‘iri“g at the Washington yard we have ‘b‘eeu] Pu“ firemen as
hg) leip best two boiler makers, and have utilizec ‘ 0u1‘ o ol
t'dige.l 85 at New Bedford, the contractors, for some reaso ],’ ] ; lt,o cmploy
ahe’x 4, in order to get our repairs made, we oy ol_)hlg.,‘uﬂ nixl-s done
by s llper With eacl skilled boiler-inaker. 'lllb quality "f t _“: ;.lcll‘mrs Wi
Ut g o ¥3-Y4rd was baftor, and, by utilizing our o be built at the
ag); Per, | beg to recommend that new bonlc»m Al amd
%timl.nlgt"’“ Davy-yard, from the plans I have already su mv: bo’ilcrs
’ 20,0001@ the sum necessary to build and connect the »

- Mis, 70—

<
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and make the necessary alteration in the bunkers and deck-houses *
indicated iu the drawings already submitted.

MARINE GOVERNORS.

The Svedberg governors continue to work adwm irably. Stormy weath?”
on the 7th, 15th, and 16th of January, the 12th of Febroary, the ‘"ll
and 31st of March compelled the use of the governors, on all of Wh’f,
occasions they worked very well. I consider them indispensable.
perience has demonstrated that the relative direction and force of tll
gale requires a different height of mercury in the caps; 1 have t-IJCI"’lf”‘,
tapped iron cocks into the bottoms of the mercury-cups for diminish!"
the beight of mercury.

DREDGING ENGINE.

This engine continues to do its work well, giving but little trOl‘l’]e:
We have reset tho steam-valves, and the engine now runs more smoot .
than formerly. On one occasion the cast-iron chamber of the thrott ;
valve was Lroken, probably from water in the pipe; the engine was v >
in motion at the time. To prevent detaining the ship in port wo 5“' 0
stituted a smaller valve, which was used during one dredging voY 4
in the Gulf Stream, and when the ship returned to port we pub w r
duplicate of the original valve. We have overhauled this engine dU’d
ing the year, adjusted the bearings, lined up the roller-guide, & a
have polished seme of the rough, unfinished parts,
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RIBXELING ENGINI,

Wo .
the 0211\]1;1:(;i0‘::3rhauled this engine and have had the lower journals 01:
A el « o u';o-;‘ods tu_ruc(l (ylowu and brasses refitted; they were L. of
Onnets, Al .0 round.” ‘Wehuvo stopped the leaks under the valve-
Justed the bearings, &e. :

SOUNDING ENGINE.

W
¢ hay, . L . .
One, and € put a new piston-ring in this engine, to replace a broken

Whi tim‘% have draw-filed the-trunk to malke its sides parallel, since
der |y Te © the engine has worked better. I recommend that the eylin-
Mage, wm?ljed and thfmt a new and much Iigpter pist@ and trunk be
Ose whicl, l(:awﬁw to Increasing the §1)eef1 of the enginc. The.stcalu-
eter,‘orate d. S been used ou this engine for the past three years is inuch
and must soon be replaced.
STEERING ENGINE.

r
Thiy
Y engi e . .
Cept .51e continues to do its work well, and gives no trouble ex-

10 dimjy; ) .
Muish the vacuum by its air-leaks.

o STEAM WINDLASS.
liS s . .

ae . . . . . . . .
Ony ling Chine coutinnes to give great satisfaction; its convenience in

0istiy, t;m, to hoist, cat, and tish the anchors, or to veer one while
Oaty, :Utll(; Otlner3 merits a special mention. It is also used to hoist
1 Ve by (; :l reeling off wire rope, the capstan is utilized as a drum.

lavg Tesot, Put & new key in the rock-shatt to replace a loose one; we
“?ltion We fhe "alves, and have divided the lead equally. On exami-
“moobhly flud the cylinders, valve faces, and journals all wearing

STEAM PUMPS.

ec. N
rmlel ast-iron

A copw piston in the water end of the circulating pump has cor-
T0q g Sider

) ol ably, and we have Leen obliged to have the hole for the
8 th, Ored, and have a composition collar let in, for the shoulder

“athep (:0110 Press squarely against.  This piston is heavy, and the two
Digt, n, ‘Vitflls (Packing) wear away quitetast.  We will ask for a brouze

! hemy packing, during the coming year.
\ . l’ll.t 4 new sct of rubber valves in the boiler feed-pump, and
q_nll‘ed 0‘" Safety foed.valve on that pump. The bydrant pump has re-
Car, Arther attention than repacking and cleaning during the

8 L

STEAM ASIL HOISY.

he
gty Nging , . . N .
Ot b “and chute continue to give satisfaction. The engine has

Overl, . .
0:l hanled during the year, and does not appear to need it.
ng 0» dark, and dusty place, and does not receive much atten-
8 10t require much.
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STEAM CUTTERS.

The steam cutter and steam gig continue to give great saﬁsmctw’;
Duriug the year we have taken out the boilers twice, and have 0V°
hauled the machinery. We have put a new high-pressure steam-val
in tho cutter, toreplace one worn away to a knife-cdgeon one side.
have had the line-shafts out, and have lined them up; we stmighw_”e‘
that of the cutter; it had been bent by the screw striking someth“fg,
We have fitted a new follower to the piston of the low-pressure C.V'hs
der of the cutter. We have provided new air-pump rods for both b‘f"t ;
which has resulted in better vacuum. We have put new steel buslﬂl"gﬂ
in the air-pump connections of the cutter, and provided a new casi’®
for the smoke-pipe. We have provided the gig with a new smoke-l"?ge
with brass casing; it replaced the old one, which was burned out. e
have put a new feed-pump rod and a new plunger on the hand il
puwmp of the cutter. o

While the engine was out of the cutter, a man, in gotting into.t’ J
boat, jumped ou and broke the flange off the bottom blow couut"’tlou;
this was the only break that oceurred to the boat during the year ¥
would have detained her an hour from ber work. Wo replaced
flange at the Washington yard,

SIGNALS.

The namber of signals struck upon our engine-roomn gongs d“”‘;ﬁ
the process of sounding and dredging is so great that mistakes potht .
striking and answering must be expected ; when such a mistaké ™
curs, great mischief sowctimes follows before it is discovered. TO® d
viate this I have devised an annunciator, which has been bui“’,aua
attached, and which has worked quite well. I append o copy of 0
report of a board of U. 8. naval engineer officers, which describes ;
machine. The Navy Department has adopted this machine for the
new ships.

FRESH-WATER DISTILLING APPARATUS.

During the year we have distilled 51,3204 gallons of water, which 1“‘:’
been used for drinking, cooking, and washing, and sometimes for ~
steam cutter and steam gig. A leak occurred in a coil, during tho sd
mer months, which caused brackish water ; this was prowmptly stoP b
with soft solder. = Organic matter was found in the water in Scpwﬂlbe é
but this was traced to the dirty tanks. With these two exceptions b p
water has been clean, sweet, sharp, and pure. The tanks are 1_‘0“'
cleaned as soon as empty, and are whitewashed inside before refilli?®

ELEUTRIC L1GUT,

Al h . . . M X "tcs
The IBdison incandescent i ght continues satisfactory, and still 0\;’;
admiration, The dynamo (Fig. 6) has run threo years without @™
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g oy,

Year o 8h the commutator has worn considerabl y I think it Wwill last a
€t,

The set-screw in the pulley on the armature had a habit

Fia. 6.

T R :
Fh::ﬁg?ng at times, causing annoyance ; we had a ¢ feather? fitted to
Iy t]l(; ﬂt M'_Washington, which obviates that trouble. Oceasional breaks
the, W ?Xll)le cords, branch wires, lamp-sockets, &c., have ocenrred;
eaked(t\le been due partly to short eircuits .through sea-water which
beq ''ough the decks, and partly to accidents ; they have always
hav "eaireq by men in the engineer’s department. But two breaks
lap,, 2°CUTTEd i the main wires. As an additional safety we have put
qynan Ouble-pole cut-out blocks (Fig. 7) in the forward circuit, next the
fqul. 0. We have placed switches in the upper laboratory, by which
Whig a‘f"DS on each side—overhead—in the lower laboratory are lighted,
a1, 'S an additional convenience to the naturalists. We have placed
Ven; ble state.room sliding lamp-fixture in the chart-room for the con-
Wi, sce of the navigator, and a similar one in the laboratory over the:
Qo “0D6 table of the surgéon. We have provided two 25-foot cables.
9 4 °d submarine lamps and attachment plugs to them for the use

na’t‘ll‘alists; these cables are made up of seven strands (double
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circuit) of small wire, equal in aggregate area of cross-section to @ S,ml;
gle No. 16 wire, and are well insulated in gutta-percha ; they have bee
much used and are more convenient than the old ones.

Fie. 7.

The two 3-light pendant lamps and their cables have also proved Ver)’
useful and convenient; in fact, they have enabled us to dispense with
use of the arc lamps entirely. We have been obliged to dispense wi

“the switches I improvised for these pendant cables, and to substit?
Edison’s standard switches for them. The engine which drives
dynamo still requires considerable care ; the pressure-regulating V&

-(Fig. 8.) has sometimes stuck in its seat and, on one occasion, delay®

FiG. 8.

' o
starting the dynamo half an hour. We have provided a steam-gﬂ‘“g ‘;

which we have attached to the steam-pipe between this regulating-v‘f' o
e |
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ey
1005set.0 the fly-wheel of the dynamo engine, the old one having worked
have rem, © have had the commutator turned down and polished. We
nd thg egv?d tl?e submarine lamp from the deep-sea cable to make place
alsp kuoyw j%me’ n order that we may set the pressure at plgasure, and
Stitutg 5 ¢ the valve is working properly. Wehave been obliged tosub-
tnugy, jaol?l’er for an iron stean-pipe on the dynamo engine; as the con-
for the Trng caused leaks in the iron fittings. We have fitted a new
) In a gale of wind the guys of the cabin chandelier
red the ‘<l§ the lamp swung it sheared off the clectric wires. We re-
e dym""‘es and replaced the rope guys with proper brass ones.
Whie, tim (; THO bas been in operation 1,623 hours durmg.the year, dur?ng
he follow; 2 mean of alyout 474 lamps have been burning, aggregating
ng cost :

15 253 Essential expenaes of illumination.
JELO R
192y, p: ! of_c““-l: B .02 e e e $76 56
36 ga]lons’ at (’_1'8 NS i aaaeas 118 65
brygy, oF oil, a5 go COMES - - o o o oo e e e e e e e e aaeas 21 GO
3 en .olf:’ D00 conty e, 180
323 ight ]()Cks, U B2 NS o o et aeeeeee ey 96
5 G‘“ght :??)tyq)lug";": At B CONEE. - ccerecre cnccanreracecnsaseanmnesanosen 2 56
? kOY*So(-k ” ety-ph]gﬂ, At B CONEB. v cee ceccce cremannnracaccasemmmeaan e 2 00
R"ﬁtt,in . certa’ B 00 QOB . e e e e e e s 6 30
ilmuill 80¢ O:z‘heud Journal of AYnamo engine. ....ccocceeoamnnanann anioe 3 00
Shorten: s 4t 46 COMES e 02
1 Dom?n 8 d¥niumg ey Borrmeennee e TR 20
[ e ¥l ce s i it e ireece et ees tmmmet a st emmrtomn et s
o0 e O 43 > l_? lnSu];u_e(l \\'il‘@, At 40 ContS . il e ieicicemenccan o 40
! Pouyq e)‘ll’,l" L P S 7 50
Qigah]:‘r ) “\Sulutcd WITE, 0t 40 COLtB .o cemn e sacaccaasacaansacmnen 40
thtor Plugg, at 51 (‘.i‘.l,lt-s ____________________________________________ 110
1 ‘1°ub1 Additional erpenses.
(LIS
?80,11@3‘:‘9 U 06 BloeTks, 2l $110 - s oeeneeme eone enmemnnammnenennnceeen 4 40
» Pain Q,l{m B T Y TS =
fl'o'lllds © e.t's' 8t 46 conty . _ _: _________________________________________ S
:U. ¢ ey lnmll:u’iO" COMPOUNA. ... eeeeenecaccannnnnn e eeasceceeeemsaemen RA
:)0 feag of ‘{' Phags, at, 25 cents R e
8 L O TR 1 TR PRI
; N +8 l(hl:, )l“.'"‘l“o' cu“)‘“, A 12 CONLS o are ce e cesccaeccncancnaceccncsmaneceann 6 00
2 ii . Htv'xndg I:l“(tm.““: A o1 | PRI 13 00
4 ar n T L L I R
*Bostangurg "IIOS 08§75t eeesenceieie e cmnes e e 7 50
SWHCHOR, 1 B2, . oo e acceae e eam e e e 470
T()t,
al ®Xpenges, 202 04 -
Q(}“ct- """"""""""""""""""""""""
. 1o . . N
Year, ang of the cost of the fixtures added to the plant during the

ing :ml((; S“bnfa..rine cables, sackets, aml attachment plugs uscfl
S _Tepairing the submarine cables, there remains an ex-
i 0 for tho Tegitimato Humiuation of fhe ship
OUUQI:;"', Y By ':'ll:]l,)“ during 1885 has heon 85 cents apioce, but the Iidison compnny,l
out ¢ “-I‘g'ulv“'}‘;?' us 2 bad Jot of ?mup..w. gave us un oqual number of goot
. is brought the price of lamnpu to 61.8 cents.
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In calculating the number of lamp-hours T estimate a 16 candle-pov®
lamp as taking a current double that of an 8 candle-power lamp-
then appears that the mean (,OSL per candle power per hour
(ruv :xniﬂ”lg'h'ka—) 0.041 cents. !

The coal-gas company of Washington supplies gas oi’ 17 ("Hl‘”e
power used from a 4-foot bat-wing burner, at 81.75 per 1,000 cubic feok
The cost of such a jet becomes (J2fF;5%. =) 0.041176 cents per ¢ andl®
power per hour, or somewhat more than our light is costing us on bO‘lr
this ship.

I have purposely omitted the cost of labor, as the dynamo is rubl by
a coal-heaver, who performs other than this duty.

18

VENTILATION.

. nt
The qnantity of air indnced by the fan remains practically eonsta!?

ecteris paribus, and the cfficiene iy is the same as recorded in my laf
report.  We have put new throtties on the motor, and have led £ o
drain-pipe to the ash-pans, Owing to the humming of the fan som
what resembling the sound of a large steam-whistle, its speed W
purposely limited during our cruise in the fogey latitudes of tr
Grand Banks last summer.  The fan has been used only a few hot
during cach night, as the enormons inefficiency of the Wise mot
(which drives it) eatuses an expenditure of about, 50 pounds of coat £
hour,  We manage, llowever, to keep the sleeping apartinents toler?
free of bad air durmg the mght

STEAM IEATERS. ‘l
01‘
The steam radiators appear 1o be deficient in surface in \(‘ﬂ c

weather. The drainage of the eabin heaters, and also the lower L aoF

Fia. 9,

on?
tor\' heater, has been nnproved by substituting three-fourths 07 g

lmll inch pipe. The number of leaks in the heater pipes has di
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be m:ll:l(; © we began to put in the ground unions.  There continues to
‘ ' With leaky valves, due to bent stems. We lhave replaced
1atery tl‘u::hg the year., Weo have put new soapstone floats in the
Warg trap. 8, and have provided an additional blow-through for the for-

0“
e of t1
¥ ordey he two heaters on the berth-deck was removed in December

of . . .
the commanding oflicer.

COAL.

All ¢

€0al 1'()?::120&} consumed (exeepting 2 small amount of semi-bituminous
lllosuy "1‘61 81g) during the year has been Pennsylvania anthracite,
Ltjhigh 1{: the Lackawanna mine, but partly from Seranton and the
taineq f (;mo.y' The quality has Leen generally good, except that ob-
s(’l‘pt.i()n of thf’ navy-yard, Norfolk, which had deteriorated {rom ab-
¢ Argeq ¢, Moisture from exposure. The following are the amounts

O Qiff, . .
Cogy con ifferent purposes, as nearly as 1 am able to divide them:

8u1ing
Pumyy, i1 d to propel the ship whiloon her course, to warm tho ship,

it 8es, w, . . . . .
o lol’er&tiou, ash decka, and hoist ashes while the main oeugines were

N R ST SRRS P PP tons.. B3O
C‘) Sllme(l f . : - - 2edu
Qu“l ONsumeq for lighting the ship by electricity «o.oeecceeviiianns do...  LGHAG
00‘3 COlsnY 0 fOl‘ ventilating the Ship. ... .ooomevrmscoommnnenenns do... 235470
Co CON8nmeq l:)r :}111“"1111111,; WALOT waaemraecacsvnneamnmaaacaneaaes do... 23N

s ¥ 1o 8tonin CutbOrs. .o oeeeooar e e e do... (A

. for drivi A, . . . .
g “’ﬂ.g]\iug driving tho hoisting engine, recling ougiue, steam wind-

. decl; s . R \
T S My o, ecks, warmine the ship, and keeping lires baunked whoen
O, (_ng““m w £33 y

Coy My, of t OTO N0t i1 OPOrAbION «vmcee e aeaame s tons.. GFFEN
0 F o X
e g, the N5 0f coal used for and by the eugineer’s departmont.do. . - i
A, H .
tquipment dopartment (co0King) .ooceecenanaaens do...

CASUALTIES,

¢ hig
glrélur to ;?vzl:;atilditional cement iu thio bottoms of the shaft alleys, in
QQ[:n anq ])a.i;e; ¢ ooty a,.pltch and t(.) improve ?;he drainage, and have
A'"nie . o h‘lvml the iron .]mrt .ot the hu!l in the :l.,lley's above the
the it Q&ml‘e'lﬁj;e (’ substituted a &-inch for a ?}-lllc]l drain-pipe from t]‘m
o fﬂbill 5 drille 1’ we have soldered a new mp].)le on the water-tank in
“X\('Lre( gin gsha:;k? brf)k@n bolt.out of a hawse-pipe shuttor ;'cut tl!reads
W(I‘q log racket o-pins; 1:01):1,1r.ed a;lnpken photometer spring ; riveted
it td & brong, shs for specimen bottlgs in the laboratory. We havepro-
the 8 heg) of 11 oe imd. have fitted it under the Lottom of the sheave
Wik e dredging-boom ; the object of this shoe is to prevent
ning between the sheave and its frame when the wire

T S from
t{:De is sl&(:lll: jam
0o, CCRE( . . . .
1, rung off, or breaks. We have provided a bushing for

i
W hga&Stem of g, -
hay avg o ean e dredge-rope governor to make it work smoothly.
8 ed and painted the foor frames under the boilers. Wo

ra
Cllmul a']ghtlened aw
the 8ig OF oty
long 8ug

ning stanchions; put new screws in guide of ae-

o Shif:).l‘e_must; rive't.ed Y new.hiuge to a port-shutter on

N othey D; forge(l new iron work for foremast-head; and havo
mechanical work about the ship as was required.
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APPENDIX.

CHIEF ENGINEER’S OFFICE, U. 8. NAVY-YARD,
Washington, D. C., December 19, 1885.

SIR: In compliance with instructions of the Bureau of Steam Engi-
neering, dated the 15th, and your order dated the 16th instant, the
Board appointed to examine the device described as “Baird’s Annun-
ciator,” have examined the apparatus, observed its operation, and beg
leave to report as follows : '

The object of the device is to indicate upon deck, to the easy inspec-
tion of the officer in charge of the deck or his assistants, the direction
of the movement of the engines, whether akead or aback.

While the engines are working ahead an index revolves in the direc-
tion in which an arrow, on its free extremity, points ; upon reversing
the engines the motion of the index is reversed.

The mechanism immediately employed in producing these movements
is inclosed in a case, of which the dial over which the index revolves is
the face. The index is mounted upon a shaft or spindle, which carries
a toothed wheel.

The wheel and spindle are turned by the revolutions of a second spin-
dle placed at right angles with tbe first, carrying a worm or endless
screw, the threads of which mesh with the teeth of the wheel. The
second spindle carries also a series of fans, arranged like the blades of
a screw propeller, or like the vanes of the common anemometer.

By means of an air current, which flows in oune direction when the
ship’s engines are going ahead and in the opposite direction when they
are backing, the fans and their spindle are rapidly revolved, and the
proper motion transmitted through the spiral gearing to the index.
The movewment of the index is moderate in speed, but the speed is va-
riable with the speed of the engine, and incidentally affords a means of
estimating, by the eye, the speed as well as the direction of the move-
ment of the engines and the ship.

'The air current is derived from a small rotary blower placed near the
engine shaft, and turned by it through the operation of belts. When
turned in one direction the blower draws the air from the vanes of the
annunciator through a pipe, in one enlarged extremity of which, form-
ing a mouth, the vanes revolve, When turned in the opposite dlro( tion
the air is driven through the- connecting pipe to the vaues, and the
direction of' the movement of the latter, npon the instant, reversed.

It is a very great advantage to the person maneuvering the ship to
know, without the delay attending inquiry or observation of the move-
ment.of the ship herself, exactly what the latter is to be. Should mis-
take be made it will be apparent before it is too late to correct it.
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The apparatus is simple and elegant, the power consumed by it isin-
Considerable, and it is not at all likely to get out of order.
.lts first cost needs never to be great, and the cost of maintenance tri-
fling, Drawings of it are hereto appended.
The Board recommends it, for purchase and use for purposes under
Cognizance of the Bureau of Steam Engineering.
We are, sir, very respectfully, your obedient servants,
COARLES H. BAKER,
Chlief Engineer, U. 8. N.
R. D. TAYLOR,
Passed Assistant Engineer, U. 8. N.
R. R. LEITCH,
Passed Assistant Ingineer, U. 8. N.

Commodore W. W. QUEEN, U. 8. Ny,
Commandant.

UN1eED STATES NAVY-YARD, WASHINGTON,
Commandant’s Office, December 24, 1885,

Spectfully referred to the Bureau of Steam Engineering.
W. W. QUEEN,
Commodore, Commandant.

Re

‘REPORT OF THE MEDICAL DEPARTMENT, BY JAMES M.
FLINT, SURGEON, U. 8. N.

gor(l;g“' {;’unm'nl health of the officers and men during the year has 1?een
A(Eci(l.o There ‘have been‘ no deaths ‘fron‘l.dlsea-se, anq ouly oue serions
"\'erbgjt, whereby the victim lost his life by (']ro-wnmg, having .mnen
early f.LI“(l at sea. One severe case of typhoid fe‘.fer occurre:d i the
any (‘Ddlt of l“,ho: year, but tl;ere Isno reason to attribute the (hsea‘se to
ut afailso, c:“stmg.on board the ship, as tl!e nan had bee.n enlisted
nly (‘S 10Tt 'tnuo, l)fxiore the appearance of his illness, m‘xd his was the
e n'f\tse of t.h.c kind that occurred: He was temporarily removed to
o 1‘e£u al hospital at Pensucol&, u‘ntll con.\'a.]oscencg was qssured, when

otlurned to the ship and has since entirely regained his health.
Q ‘z(’: DPerhaps \.vorthy of note that qf 65 vaccinations duril'lg the year
e successful, Al of the 65 claimed to have been vaccinated pre-
"‘Cil]t\:-]i)(,.’ and 42 of them showed good ev‘idence t;hergof in W@ll-mzmr};ed
"‘l(:cin-:?. Among t,hgse latter ‘pre.sen'tm‘g good ev1:1ence of previous
Wag | ‘«) iion, revaceination was eﬂ‘ectlvg in 20 cases. Ifresh bovine virus

> Used and introduced by scarification.

mz;q(; ((:]l::lf_‘ges affecting the sanita,ry'condition o'f the ship have been
tom thi}mg the year, and refex:ence is ma,de. to former annnal reports
8 department for statistics and descriptions of all that pertains

Vio
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to the arrangements for the accommodation of the crew, for ventil¥
tion, lighting, heating, &ec.

The following ports were visited: Washington, D. C.; Norfolk, Va
Key West, Fla.; Havana, Cuba; Cozumel Island, Yucatan; Pensacold
Fla.; New Orleans, La.; Tampa, IFa.; Baltimore, Md.; Newport, R.I-j
St. Johw’s, N, I.; Halifax, N. 8.; Wood’s Holl, Mass.; New York, N. Y.

Speeific gravity observations were continued except in those portions
of the Atlantic covered by previous cruises. The results are appeudelL
Of especial interest is the series of date Mareh 1, 5.30 o’clock, ¥
Mareh 2, 3 o’clock. This series of observations commences at the jebr
ties of the South Pass of the Mississippi River and extends directly
out into the Gulf of Mexico for the distance of about 75 nautical miles:
The course of the ship from the jetties was SIS. 3/I5.; average sp""'d_
a little over 8 knots; wind light+from the NE. The 5.30 specimen of
water was taken from the river just inside the mouth of the jetties;
at 6 o'clock the ship was about 5 miles out; after that, 8 miles may be
added to the distance for cach hounr. It will be sceu that at 50 mile®
from its mouth the river is practically lost in the Gulf, aud at 75 wiles
all influence upon the density of the Gulf’ water has disappeared. -

REPORT Ol THHEE NATURALIST, MR. JAMES I BENEDICT

The first cruise of the Albatross in 1885 began on the 3d of Januarys
when the ship sailed from Norfolk, Va., for the Gulf of Mexico. Dredg
ing began on the 5th, when four hauls were made with the l)eﬂ-ﬂ_"
trawl, resulting in the capture of many invertebrates and fish. Captat?
Colling set a large trawl line in the morning, but succeeded in takivg
only three fish. Surface collecting was carried on with vigor., We 8@’
rived in Key West on the 9th, where some of us collected birds for tho
practice in skinning,  Dr. Bean and Captain Collins made several hat §
along shore with the eapelin seine.  The bottom was t0o rough to accot’
Pplish muel in this way.

On the 15th of Janunary the ship sailed for Havana, making sever
good hauls on the way. Scveral days were spent off Havana using L]'_e
tangles for sea-lilies and other echinoderms, corals, and hydroids. In this
work we were very suceessful, the tangles usually coming up so w¢
filled with specimens that it was necessary to put on a clean mllg'e
while the one from the bottomn was being picked over. The work in this
locality is interesting, as it is on a fishing ground frequented by small fish
ing craft from Havana, which have from time to time brought in someé 0'
‘the rare invertebrates and fish. The bottom is so rougl that it wi
no uncommon thing for the tangles to cateh, and it required c;mref“
maneuveéring of the ship to free them without loss of the outfit. After
leaving this place the ship cruised to the westward through the southe'ru
portion of the Gulf, dredging and doing surface work when there W

al
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in the same place, but without result, not even a dogfish being taken
From this station we gradually worked south toward Cape Ilatteras
Life was found to be less and less abundant as we procceded. Canee!
borealis and Bupagurus politus,the latter in the shells of Neptunea, were
common. The bottom in this region to a depth of 100 fathcms seems
to be a drift unsuitable for sponges, corals, and other things which 8%
ford hiding-places for small fish and the invertebrates, upon which tbey
feed. The bottom is composed of sand and mud mixed with many
.broken shells and a few living ones, Worms belonging principally t©
the Nephthydidee and Lumbricuneridee are not uncommon. A few 0
the larger forms of foraminifera are also found. Hand-lines were used
in the afternoon of the Sth. Two specimens of Caulolatilus chrysop’
Gill, an Fpinephelus, and several specimens of Serranus were caught:
Among the surface animals taken was Argonautu argo. Aun effort was
made to Lkeep this alive, but did not suceeed. The ship arrived in
Washington on the 8th.

The Albatross left Washington on its third cruise on the 13th of
June. After taking in bait at Newport, R. 1., it cruised to the eastwar
and then north, putting in to St. Johu’s, Newfoundland, making yariou®
soundings and dredgings on the way. After a stay of a few days ab
St. Johu’s the ship cruised about the Banks, dredging when possible
Very often the nets of the trawls and dredges came from the botto!™
s0 badly torn that it was necessary to replace them before more wob ‘
could be done. In many pliaces the bottom was covered with bowlder®
of different sizes; in others it was smooth and sandy ; in such places,
Lichinarachwius parma were taken in large nambers, with now and thett
a hermit-crab, small flounders, and sculpins. During this cruise 0N
hundred and nine hauls were made. Fhe invertebrates were for the
most part weil known,  The notes ou the fish and the fishermen were
mwade by Captain Collins, and are to be written out at some future 12V
The Albatross reached Wood’s 1Xoll on the 16th of July.

The Albatross put to sea from Wood’s Holl for a short cruise on t
tile-fish ground in the evening of August 6th, and returned on the 12t
having wade twenty-eight hauls with the trawl, and having set tbe
long trawl-line five times.  Collecting on the surface was carried on with
good result. Squid and flying-fishes were taken with the aid of th°
electric light. A dolphin (Delphinus delphis) was harpooned Ly Mr. G-
A. Miller. This being a common species it was turned over to V¥
Libbey for histological purposes.

The cruise of the Albatross beginning August 27 and ending SeP”
tember § is of especial interest on account of the great depth of \\'“wl_'
in which the priucipal dredging was done. * The average depth of wate!
at, the first eleven stations was 1,923 fathoms. At eight of these st
tions numerous bottom specimens were obtained. The success of th‘?
surface collecting was unusual. As herctofore much assistance W&

16
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crew, some of whom were nearly always at hand with

The Yaree s;d)j: to capture zmyt,hin{.;‘ comiug w'ithin reach.
the (luy-t;m; ~LP "“e net was used after dark \\’lt.h the best rftsu}ts. ‘J n
Sirface fig), wlh\:-a-s uot S0 succeb_'sfu.l. Some of the more }Tut(;x;estlllg
alive, Three L'“J P.\aced n the aquarium and brought in Fo T\N ood’s Holl
Witter wag ],- . bpcf;xme.ns of Ao'_f;ona-jum argo Wers l?mcud‘m Jjars, und .the
ue liveq f(;rllzf ranning through in the lope q[ keeping them -.mv.e.
iree days, and was killed not unlikely by the change in

bie ¢

CIMNher: . . o . ! : .
3¢ berature of the water from 750 to 60° 1. Early in the evening of
CDtember . ;

ight, A a petrel flew on board, blinded, no doubt, by the electric
1-3'\,1”'“ LT 8001 ax convenient the bird was skinned; and upon the ar-
of te ship in Wood’s Yloll it was sent to Mr. Ridgway, curator

the department, o

the hil'd ]
i to Lo the 7
efore, the I
s

birds, Nationadl Museunm. My, Ridgway found
found | ‘elagodroma w.m'rz'na, (Luth.).o(' 'Aust,ru:lizf, aud never
1 Dositioy, 0’; the Nﬂ.l't-h Atlantic u'n(l but twice in the Seith Atlej‘nt.f'c.
34/ I8 Jonuit :-hu s,l”.p. when the bird was talen was Intitude N. 43°
i e W G0 0%, e

e 25th of q’: ut\he ways h:om WooQ’s 1101}, and )';lec(l jrom the 17th to
Mgpe than kth l.) Cmber.. Pen hauis \\'e}"e mad‘u with the .bcmnm--.\\\'\, and
Strface nots L, usual time was spent in §u1‘tace (x')llectmg. (.)ur l:.u‘ge.
8hip, S were used as often as possible, one from each side ot the
12,000 callons cts st}-uin water throug!l t-%leir mgsh(es at the rate o.l'ncu.rly
an gy A\\t)l)(‘n‘ mnmte,.when the ship is moving at the rate of _’, miles
st“"l-iucdjn o lt 16 rate of 10,900 gallous per net the :mmuul" ol \'u-tux"
. S net l)e;m lOl}r \\'0\\‘({ be for l}obh }wts 1,200,000 gallons.  The use‘ui
‘d(:tory, Olllby( h with the fiest m'm'se. ol the year, and h;\s.\wen very satis.
Wmig}y¢ be e§ . U Vcr‘}' smallest objects escaping througln(.s meshes, 1.'\3
“lzmy rave -1‘(1);(1t~e(1 -tl:om the ?urge amount of water puss.m;_: bhrm}gh it,

Tho 1ag o l.ll‘b of fish and invertebrates are taken durmg W eruise.
fap the(.o,'ltllse. way from New York to Washington, going south as
Ship saifeq ‘.M of North Carolina. Leaving Now York on October 15, the
g \\‘hetzevb,uuthW“‘m’ stopping 1o do surface work morning and even-
Dut, Over a.nbir bractical., Before daylight ou the 16th the large net was
ang o fogy 0; .towed for an hour, taking hundreds of tish of one spegies
Were ey &4 dozen others. The invertebrates taken at the same time
SPecigg of ‘S"“S and interesting. Among the mollusks were several
Naug, lie "l‘lp""v Pteropods, Heteropods, and -one swall male argo-
¥ the peq 1_1:“55‘@1‘ “ation of the large amount of varied material taken
Darg o0 tl1 ltf{ulx'es the attention of at least one collector the greater
Nos, 2 ¢ time.  During the cruise thirty-seven hauls wero wade,

wm
These n

-i) > . . . . .
Vatep ‘dbot:; ‘;(:28, inclusive. The last five were on very rich ground in
the 2l o =50 fathoms in depth. The ship reached Washington on

Ty f October.

L] ny
¢ mbe . N N
g eighte@bw of hauls made on the various cruises is three hundred
n.



Record of dredgings and trawlings of the U. S. Fish Commission steamer Albatross, during the year

ending December 31, 1885,

I i Position. I Temperature.
= | H
E 5 | T
Z Date. Time. ! i | <! g
3 . : Lat.N. Long. W.' ' 2! g
= | i R
=1 ! N A e e
73] i ! N ]
: : | A
Lot ujo ' | >
L 947 am..L. 1325500 77 54 00; 69 72
1043 a.m. .+ 32540077 5330 i
12.17 p. m. i 32 53 00 77 53 00 :
3.0 p.m. © 324300 773100 :
207 p.m. ..l 242600 614815
21 p.m 124 25 30
422 pom....... 24 25 45
; 5.00 p m. 12425 45
i 6.45 a.m £ 2310 37
© 7.25 a.m. 10 &
| 7.538 a.m. 10 54
! 8.53 a.m. 10 54 ’
11004 o, . 10 51 . !
. 11.17 a. m. 10 25 '
1 1139 a. m. 10 48
1215 p.m .. 11 45
12.53 p.n. 11 45
2.11 p.m. 11 03
2.45 p.m. 23 11 03
3.50 p.m.. 3 10 43
| 435 p.m.. 23 10 31
648 a. m.. 23 10 38 ;
2333 Jan. 19 720 a.m.. 23 10 36 :
2334 Jan. 19  8.00 a. m .23 10 42 -
2335 - Jan. 19 - 9.0 a. m 12310 39 -
2336 Jan. 19 946a.m.. 10 48 8
2337 - Jan. 19 1102 a m.. 23 10 39
2338 Jan. 19 1153 a.m 3 10 40 |
2339 JTavu. 19 1243 p.m. 10 40
2340 : Jan. 19 1L35p m 10 47
2341 Jap. 19 211 p.m 11 00 .
2342 Jan. 19 257 p.m . 10 30 32 2
2343 Jan. 19 3.32 p.m. 11 35 . 8
FER N i R 51040 8520 1b ¢ 8
2 s - . 2 2 B AN
2346 32‘:\ 20,1 ‘{u 23 10 397 8220 2 | 83
27 % Jap. W\ AWy, \ 231020 8229t e

; ; Wind. ; Drift.
. | | |
1 H .
| Depth. ; Character of bottom. : b & i Instrument used.
i ! . Direction. | ¢  Direction. | = i
| ! 5 2|
| H ! [ A |
i Fath. - . ' i Milee.l
79 . ers. 8. bE.Sp.aeaiiiiiiiiiiiin L ! SE. o <ol L.B.T.
€8l crs.S.bk.Sp ...l ESE. 3. i L.B.T.
99 . crs. 8. bk. Sp. brk. Sh..... ESE. 3| I L.B.T.
159 . cra. 8. bk. Sp. brk. Sh. SSE. 4. < L.B.T,
37, Co.. . ESE. 5 L.B.T.
50 ©.... ESE. 5, .- L.B.T.
4 Co.nnnnniiiiiiiieee E3E. 5. .: L.B.T.
45, Co...... ESE. 5. "L.B.T.
143 . ov. C ESE. 1 . Tgls.
130 : fne. Co ESE. 3 .- Tals.
230 foe. gv.S.....ooiiiiiiiial ESE. 1 5
113 Co. oiiniipiiiiiciiaaaen, ESE. 1. 8
163 wh.br.Co..oovvnnniniianae, ESE. 2 els.
B B O ESE. 2. 8.
170 I.br.Co..vvivnnninnniaoo.n. ESE. 2. 3.
194 - bR CO e, ESE. 2 .
182 fue.br.S .. SSE. 1. .
203 ° foe. g¥. w. 1i..... .
118 wh.Co.ooviuiiiiiiiinanina. w. 1. .
121  f0e. g5.CO eocneaeieaannn.. w. |2 ... .
4 " Co.ouivnniniiiiiiiiiaaa., W, [ RPN .
1568 whogr.Co.vvvrmninnianiaone. SSE. [ J "als.
160 . fne. wh.Co..oovcnvinianiaan.. SSE. 3 3.
(T O o S3E. i3 pls.
B N NEL. 3 .
137 G0 cemenr ool NE. ¢ 3 ... als.
199 Connnniiiiiiiiii i NE. [ S, s,
189 Co eeniiiii e NE. .38
11 Co..onns NE. 3. als.
234 Co NE. 3 ...,
3 Co NE. 3 ‘als.
201 €O i i aeeaaan NE. 3. 's.
279 fue.Co XNE. [ T "els.
199 bLr.Co ...... NE. [ T <.
184 fue.gy.wh.Co . Y. o4 [gis.
W Co.ooeoalll. E. Co4% gls.
B2 I E. Vet LUTURRR AL AT

SHIAAASLA ANV HSIA J0 AANOISSIHNOD J0 LA0ddd

79
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2348 ; Jan. 20/ 304 p.m 1 2310 39 | §2 20 21} 82/ 78 feeenn. / E. : 4/ .............. feveew.t Tals
2349 [ Jan. 20 3.31 p.m . {23 1040 7220 158278 . . i E. . ¢ : Talsy
2350 [ Jan, 20, 437 p.m . .. 231039 82 2021, 81 i 78 . 213  Co. E. H 3/ S.B. T
2050 Jan. 21 ( 902a m ......[22 4100 £41630 [ 76 7T ... 426 ... SSE. | 2/ L LRT

S 2 11138 ... ] 23 35 00 j842300: 3977 45 | 463 wh Co. Variable. 0-1 [ LBT
. 22 923 4. 2035000 86230079 79 028 167 Co...... NE. | 1. S Tals,
. 22101017 a [ 20 59 30 [ £6 23 45 | 80 ) 78 ... 130 § Co.... (1. S B T.
2211128 3. m 20 56 48 | 86 27 00 [ £3 | 78 . 36D | y.0Oz.. S.B.T.
.29 1.29 p.m. 20 18.50 ; 87 03 00 ; 84 i Tals.
.29 207 p.m.......[ 201900 ' &7 03 10! 81 h Tals.
. 29| 257 p.m. {2019 00! 87 03 30 | 82 . [ . . ) SB.T.
. 29| 4.07 p.m. 201910 [ &7 0330168178 50.8 .Co..... . . i S B.T.
30! 7.422.m. 22 08 30 . 86 49 00 - 79! 78 . A . Tals.
. 30, 8.45a m. .| 22 08 15 - &6 51 15.8’)" 5 ; 1C0.Sovennnn. ) ! S.B.T.
. 30 918a. m.. 2208 30 66533079 : i Co.S..... ‘ . S.B. T.
301038 2. m ...... 2207 3V, 87 06 00 %2 ; US.B.T.
. 30 1137 8. m.eee... 220840 . 6706 00 - 791 77 -.een.t 22! CoS .......... . 8.B.T.
- 30} 3.00p.m....... 22 18 00 87 04 00 : 79 41 wh.R.Co........ <1 8.B.T.
. 30! 452 p.m..ce... 2228 00 £7 02 00 ; 77 27 ! fne. wh.Co... . 2 .. S.B.T.
30: 632 p.m....... 223500 870000 75 l 124§ wh.Co..u.-nv ... 0 .. S.B.T.
7.1211p.m ...... 29 15 00 - 853200 60 ; 28 crs. gy. S. brk. Sh ; . 2 : Tgls.
71246 p.m. ...... 29 16 30 8532 00 : 60 | 26 { crs. gy.S.brk. Sh . eaeiianuiiennnnn. ! S. 31 "L.B.T.
7' 116pm. ...... 291815 853200 G0 25 ers. gy S.brk. Shoo.ooo ool ! S. 3. S LBT
7. 216p.m .ononn 2017 00 853043 65 | 26| gy. S Urk. Sh........ll L0 ; S. 3l 'L.B.T.
70 247 p.m..ee... 29 15 30 . 8529 30 1 64 ! 2T G ... ceee S. 3 . L.BT.
7] 32 p.om....2[ 2901400 8599 15 i 64 | 25| Co.. ..o s, 3 ‘LB T
7] 42T p.m 29 11 30 8529 00 © 63 1 'S.G.brk.Sh ....... S. B e JL.B.T.
7¢( 515p m.. 20 10 00 : 85 31 00 | 62 ! S. 4. LL.B.T.
. 11| 143 p.m.. 29 03 15 88 16 00 | 30 ; bEw ML . NE. 4. L.B.T.
. 11§ 344 p.m.. 29 07 30 ' 88 08 00 | 50 D67 Y R E. R TSRO R L.B.T.
. 11| 540 p.m 291430 . 880930 {30 . 63 ..e...| 68| V.M ...l NE. S RN DR LB.T.
. 2] 5408 m.......{ 280015 874200 1 60 | 66 ..ot L467 { ¥LOZ.eeiioeiiee it iiniae e, NE. [ RS IS L.B.T.
2110432, ...... 280230 67 4345160 | 69 40.1 0 1,430 { bro AL ..o Lol iioiiiiiiiiiaiaaanas NNE. L3 DOOURE IO L.B.T.
2] 359 p.om....... 280500 87561559 60¢ . | 1,330.16br. M. ...l N. - PO IO L.B.T.
3! 537am....... 28 19 45 €8 01 30 : 59 ! 1,255 8 @ve M ot NE. I PR I L.B.T.
3|10 am....... 2832 00 ; €8 06 00 | 62 LIS bo g Moo L NE. 3N TSRO IS L.B.T.
3| 259 p.m ...... 284500 [ 831530 ) 70| 67306 030 ' brgr. M ...l i E. P2 e L.B.T.
3| 637 p.m....... 28 51 00 88 18 00 | €3 1 G7 | 40. 2 SR ' E. S I L.B.T.
4| 536a.m 29 15 00 ° 83 06 00 | 62 1 67 | 6.8 : M e, i NE. 1 1. L.B.T.
4! 748 a.m 29 24 00 ! 8804 60 61! . . : LGobrk. Sh Ll ‘ NE. 2 e L.B. T
4] 9452, m. 20 24 30 | £ 61 00 | 61 : 5. bic i NE. 2. 4 L.BT.
411056 a. m 75 T NE. 2 L.B.T.
4[1248 p.m 82 NE. 2| L.B.T.
4! 203p.m...... 6L, 59 ...’ 25! av S BK.SP ceeieiiaiiiiiai e ENE. 2 JL.B.T.
5 13 527am 66 : Phrgv. Mo e : . 7 - L.B.T.
2393 ' Mar. 13 . 937 a. m 70 ! S TLEY. M i T .| L.B.T.
9194, Mar. 13; 135 p.m 70 s 1) AU : 21 ..... L.B.T.
<395 " Mar. 13: 431 p.m 72 tev Mo 2 |ennn L.B.T.
2356 Mar. 13’ 609 p.m G- MLl 3. .} L.B.T.
2407 . Mar. 14 552 a.m.. L G4 v Mo 2 L.B.T.
2308 *Mar. 14 824 a.m.. i 1 64 Mo 2 G LUB.T.
9399 ; Mur. 14 1052 a. m : A1) 232 SN 2 L.B.T.

JO HYOM [99]
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Record of dredgings and trawlings of the U. S. Fish Commission steamer Albatross, §.c.—Continued.

o Position. Temperatare. ! Wind. l . Drift.

2 | |

= | .

Z | Date. | Time. sl g Depth. Character of bottom. i ¢ | Instrument used.

3 Lat. N. | Long.W.| | gl 8 Direction. | 2 | Direction. g

5 Ers| %8 s ! =

] 4|& | R (o A

. i
1885, o+ | o v u]lojo o | ! Miles.!

2400 | Mar. 14 | 123 p.m.......| 28 41 00 | 86 07 00 | 71 | G7 [...... : ENE. i L.B.T.
2401 | Mor, 14| 4.0l p.m....... 283830 | 855230 73]69]...... ! Calm. L.B.T.
2402 ! Mar, 14! 618 p.m....... 28 36 00 | 8533 30 | 65| 63 [...... Calm. .4 L.B.T.
2403 | Mar, 15| 530 a.m....... 284230 (852900 |67 {65]...... SW. | 2 eiieceeraacar|emeene L.B.T.
2404 | Mar. 15| 7.45a. m....... 28 44 00 { 8516 00 | 68 | 66 |...... SW. | 1ieoiaaiaiiii L.B.T.
2405 | Mar. 15] 9.39a.m ...... 28 4500 | 8502 00 ) 68 | 68 |...... ESE. | 1iveeeieeemmmnnifennns L.BT.
2406 | Mar. 15 | 11.21 a. m....... 28 46 00 [ 84 4900 [ G7 | 64 |...... SE. | Qiiciirianaan]eenens L.B.T.
2407 | Mar. 15 114 p.m.......[ 284730 |84 37006463 ... SE. | 2 e L.B.T.
2408 | Mar. 16| 9.22a. m....... 28 25 00 | 84 25 00 | 60 | 64 |...... NE. | 4 eemiiiiiii]oeen, L.B.T.
2409 | Mar, 18| LI2 p.m....... 2704 00 | 8321 15| 67 | 66 |...... W, | 4 i e L.B.T.
2410 ; Mar. 18 | 3.52 p.m....... 264730 1832515 | 87166 ...... 0 WNW. ¢4 jeeeiiiieiiiin]ieenes Rake dredge.
2411 | Mar. 18 6.2lp. m ..... 26 33 30 | 83 15 30 | 69 fne. wh. 8. bk. § o NW. 4 'L.BT.
2412 | Mar. 19] 650 2. m....... 26 18 30 | 83 08 45 | 62 foe. g¥. S. bk. Sp. NW. | 3 feceiiemiiience]emnnns I'L.B.T.
2413 | Mar. 19 [ 10.04 a. m ...... 26 06 00 | 82 57 30 | 63 fne. S. bk. Sp. rk. Sh NNW. | 2ecececraccae i | L.B.T.
2414 | Mar, 19 % 6.1lp.m....... 25 04 30 | 8258 15 | 67 foe. wh. S. brk. Sh NW. | 2 iegeicenecenefenans iL.B.T.
2415 | Apr. 1) 53la m....... 30 44 00 | 79 26 00 | 70 3 Co.crs. 8, Sh. For ... 1 EXNE. o o3fdi "LBT.
2416 ! Apr., 1.1201p. m 31 26 00 | 79 07 00 | 70 . Co. brk. Sh ENE. | 5|cccciiiienn]onnnn. i L.B.T.
2417 [ Apr. 21213 p. m. 1331830 %707 00|G9|G7:G58 i ESE. i 4 iecieciiiiai]iennns L.B.T.
2418 | Apr. 2 ‘ 12.5{ p. m. 7 05 Gi | 65.8 ESE. 4l L.B.T.
2419 | Apr. 2! 525p. m. 72 | 60.3 ESE. B3 ircecececcaract|ioaens L.B.T.
2420 | Apr. 5| 6.20p. m. 48 " 47.7 S.hyE. | lieeciiiiiiiaii]iaannn L.B.T.
2421 | June 3| 6.40a.m. 61 ..., XNE. [ 2 PN s L.B.T.
2422 | June 3 l 9.55 a. m 63 152,51 E. . S PRI PN L.B.T.
2423 1 June 3. 3.1l1p.m 67 '...... ENE. ¢ 3 teeeeeeneeandiiiii L.B.T.
2424 { June 4| 43Ca.m 7 1 525 M S. D G SO PN L.B.T.
2425 | June 4 | 11.30 a. m 69 | 51.5 foe.S... SSW. | ...... L.B.T.
2426 | June 4 | 4.49p.m 711520 : . bk. 8. brk. Sh. 8. S I EERRPTRIRR ) RIS L.B.T.
2427 | June 23 [ 6.00 a. m. 47 387 S. [ U PR IO L. B.T.
2428 | June 23 | 8.18a. m 5 438 | 38.3 S. | ..| L.B.T.
2429 | June 23 | 12.04 p. m.......1 42 5530 | 50 51 00 ! 51 | 45! 38.7 S. I . L.BT.
2430 | Jane 23 | 3.05p.m ......1 425830 | 5050 00 | 51146 1..._.. i S. 1.5 ! L.B.T.
2431 | June 23} 4.24 p. m. 1430000 | 5047301 5 \46 ;335 S. i 1 | LBT.
2432 | June B | 5Bp.m.. 430100 1504500151147 ... : ssw. | 1 ! LBT.

2433 |\ June 23 | €05 p.m.. 43 05 00 | 50 43 00 | 52 | 48 | 33.0 | sw. ¢ . 1.50: L.B.T.

2434 \ June ¥\ 120 p.m. 43 08 00 | 50 40 00 | 34 | 43 | 23.0 } SW. |8 E. 1.50 | L.B.T.

24% \ June %3\ 8A3 p.w 43 12 00 | 50 3R 45 | 54 | 43 | 31.0 |sW 4 B, \1.50 LB.T
AN \ June 20 AL e . ™ Y &3 30 00\ TO OB W\ T 49 \ WU.Q Aw BW. \ 4 SR, AN .B.T

‘SAIATHSLT ANV HSTA A0 JANOISSINNOD A0 LIOJIH 99
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437 .04 8. 10, eoee-. 43 36 00 50 0500, 53/ 49 ;1 35 8 .9, crs. brk. Sb. brk. St.. S50 £ ESE. 1 L BT
22438,/..7’;;”0022;/ 5‘”0’.. : 43 36 00 /50 03 30 [ 54 [ 48 [ 36.8 | £n. S. bk. Sp. brk. Sh SW. 4 // ESE. 1 L B T.
2439 ; Jane 24 6.50 8. m. 433700 / 49 56 30 [ 54 [ 48 [ 37. 8 wh. S bk, f Sw. 8 ESE. 1 L BT
2450 { June 24 | 7.65a8. m.......[4338 00 (494930 [ 54 [ 43 [38.3 | au fue. wh. S. bk. Sp [ sw. 5/ ESE. 1 L BT
2441 | Jane 25 [ 5.05a m... 45 27 ao/ 494200 4543 (330 34 wh S brkSh..... W, 2. N.LyE [150[LBT.
2447 | Juno 25| 6.428.m... 433300 (494300146 (44332 36 [ wh.S. brk. Sh. . w. | 3] NNE. 1 L.B.T
2443 | Juno 23 [ 847a.m... 45 44 00/ 49 4500 ; 50 | 46 [ 34.9 / 35| wh.S. brk Sh. WNW, ! 2' NXNE 1 L.B.T.
2444 | Jane 25 { 11.21 a. m. 455900 | 494530 {49 [ 45| 34. 4, wh. S. bric Sh.. WNW. | 2{ NNE 1 L.BT.
2415 | June 25 ,’ 12.5¢ p. m 1460930494330 |47 |44 {335 ] SW. | 3; NNE 1 L.B.T.
2446 | June 25 | 221 p.m.... .| 46 20 00 | 49 52 (0 ; 48 | 43 35.3 SW. 3] NNE. 1 L B.T.
2447 | June 25 ’ 855p.m....... 46 26 00 | 49 42 60 | 48 | ! 3481 WSW. 3. NNE. 1 L.B.T.
2448 ! Jope 25 | 440p.m.__....[46 28 00 i 49 30 50 ; 43 33.9 WSW 3! NNE 1 L.B.T.
2449 , June 25| 7.03p.m.......| 46 37 00 | 1 49 50 30 | 46 42 33.0, SV, 4] NNW. 1 L BT
2450 : June 25| 8.33p. m (| 46 45 00 | 50 02 30 | 45 | 42 { 3L0 8SW. 4. XNNW. .50 | L.B.7T.
2451 | June 26| 419a.m | 46 58 00 | 50 34 00 ! 41 | 10 | 20.7 SSW. 3, XW.byN. |1 S.B.T.
2452 | June 26 | 6.14 8. m 47 04 00 | 50 48 00 ' 54 | 40 | 29.7 SW. 3. NNW. 1 L.B.T.
2453 | June 26 | 8.02.8.m. 47 10 00 | 51 02 00 . 48 | 41 | 29.7 WSW. 3: NKNW. 1 L.B.T.
2454 | June 26 | 10.17 8. m. 47 16 00 : 51 16 00 ! 46 | 42 | 28.7 SW. 2| NXNW. 1 L.B.T.
2455 | June 26 ' 12.25p. m. 47 21 00 | 51 33 30 | 45 43 | 30.0 SYW. 2, W. .15 1 L.B.T.
2456 | July 2| 8.003 m. 4799 00 ' 52 18 00 | 47 | 46 j...... SW. 2i S.byE {1 BL Dr.
2457 ! July 2]1048a. m. 4713 00 52 24 00 , 48 | 47 ; 20.5 SW. 2| S.LYE |1 Bl Dr.
2458 | July 2| 2.35p.m. 464830 | 523400 ' 50 | 43 20.5 SSE. 2! S byW. |1 BL Dr.
2459 . July 2 6.10p.m... 4623 001 52 4500 i 50 [ 49, 29.5 SST. 3: S, 1 Bl Dr.
2460 | July 3 [¥4.45am .. 45 50 00 | 54 06 00 : 30 | 47 ; 30.0 WSW. 11 WSW. .50 | BL. Dr.
2461 | July 3| 6.03a.m.......| 4547 00 54 1330 i 54 ; 48 30.0 WSsW. | 1, Ww. .50 | Sh.Dr.
2462 | July 3| 7.18a.m. .| 454533} 542030, 52|48, 30.0 WSW. ; 2; w. .50 | BL Dr.
2463 | July 3| 8.30am. .{4544 00 5427 00 51 | 50, 80.0 WSW. | 2 w. .75 | BLDr.
2464 | July 3| 10.14am. 45 40 00 | 51 41 09 l 52 | 47 | 32.0 WSW. 2 w. .75 | Sh. Dr.
2465 | Jaly 3:12.15p.m 1453500] 55010015248 30.0 WSW. | 2 S. .75 | Sh.Dr
2466 | July 3| 2.40p.m | 45 29-00 | 55 24 00 | 54 | 53 ; 30.0 SW. 2 SSW. .75 | Sh. Dr
2467 | July 3, 531 p.m 4523 00 | 55 41 00 ! 58 | 52 ; 35.8 SW. 2 SSW. .75 ! BLDr.
2468 ; July 8! 7.45pm 1451130 555130.57]52, 330 SW. 1{ S. by W. 50 , Sh. Dr.
2409 . July 4| 4.20am 44 58 37 | 56 20 45 : 55 | 54 { 40.5 SW. 1 ESE. 1 ,LB.T.
2470 i July 4 7.87 a.m .| 4447 00 | 36 33 45 ' 56 | 54 | 40.2 S. 1 3 1.50 , L.B.T
2471 . July 4:10.31am 443400564145 5653, 40.4 S.by E 3{SW.by W. [1.50 , L.B.T
2472 | July 4 430 pm....... 44 2730571045 59 53 ]40.0 S. 3 NWw. . Tgls]. with grap-
! ¢ . | _nels.
2473 | July 4; 517 p.m....... 44271557 10 00 ! 58 | 53 ; 40.0 sw. 2 NNW. .50 ! 'r,.zml with grap-
2474 i July 4, 6.07 p.m ......[447830:37 1045 58! 353 i 40.0 sw. 2 w. 50 ; 'rglsl with grap-
| 1
2475 July 4 6.50 p.m....... 442330 | 5710 €0 S04 53 .aanns SW2 3 WNW. 1.50 i '.I‘glsls with grap-
2476 Jnly 4 1. i 571030 | 54 | 53 R ! SW. 3: N.byW. 5 | 'rgn;ls with grap-
| . i I ' | .
2177 i July 4 8.05 pwm....... 4429805711 155451 ..o... 14 ers Wh S Poeneieeneien i SW. i3, _NNW. {L.B
2478 | Joly 5 &. 181 | foe.y1.S . Jowsw. ) 2! N.byW. 750 Tnls
2470 | July 51 5 120 ! wh.8.P.. | w. 2: N W .50 | Tgls.
2480 | July 5. 6.3 71630 @ 5 189 | wh.S.P.. - 7. . 2. XXNXW. .75 ' Sh. Dr.
2481 ! July 5 7. 57 16 45 | ¢ U6 G ...... dONwWL e NE. 1 .75 ShuDr.
2482 July 5 8.38 am....... 1430800571615, 54 & 265 | br. M. J o OXNW. o2, N.bEW | -50. 8L Dr.
2453 ! Julvy 5.10.12 a.m.......| 431600 57 12 45§ 53 : 53 (...... FY GRS T N ¢ SO W, -2, NE. { .50 i Sh. Dr.
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Lecord of dredyings and trawlings of the U. 8. Fish Commission steamer Albatross, §-c.—Continued.

!

o l || Position. | Tewperature. ! i TWind. } Drift. :
< H .
= | ' ! : :
£ . i i ! i
8 Date. Time | : ' . Depth. : Character of bottom. l ¢ ' Instrument nsed.
= ‘ | Lat-X. Long. W.: ! g : Dircction. | § | Direction. | §
5 ; e z : - I
@ ! i : : 2 ! & R
N H | ) i
1565, | 5 il
tJuly 1126 Nw. 2 N.by E .50 | Sh. Dr
g July 51230 NW. o2 N.by WV, .50 Sh. Dr
86, July 5- 1.36 W.byN 2 NNW. .75 | Sh. Dr.
37 | July 5| 3.0 pm....... 442330 571445 57|31 W.byN 2 NXE 1 Sh. Dr.
Jaly 51 5.02 .- NW. 2 ESE. ! .50 Sh.Dr.
Jaly 5| 717 : NW. 2{ ESE. | 13]80Dr
July 6, 4.44 . SSW. 1 WNW ¢ .50 , Sh. Dr.
July 6| 6.06 . SSwW 1 w. | .50 | Sh.Dr.
Jul) G| 7.32 SSW 2 w. i .50, Sh.Dr.
July 6, 853 SSw 2 w. .50 ! Su. Dr.
July 6 l 10.40 ssw., . 1] W 95 | Tgls
July 611220 ssw. |1 W 25 | Tgls.
' Jaly 6] 1.30 S. 1 W 25 | Tgls.
i July 6] 3.10 S. 1 w. i5 | Sh. Dr
cJuly 6| 6.21 pom.......}445400]594645]63]|57]|...... SSWV. .2 W. L.B.T
July 6 *7.01 SSw. - 2] W.byS. !1 L.B. T
July 7| 7.100am...... (442300 G0 1515|359 (58]...... S. 2 Ww. .50 L.B. T
July 7| 802 ; .7 S. 2 W, .50 | L.B. T
July 7]1L09 am ) .8 3. 1 NNW. .50 | L. B.T
Jaly 7] 143 p.m..... 1442230, 6100 15 ; -0 | SSW. 1! WNW. .5 | L.B.T
July 7| 422p.m 412300612245 .6 | SSW. 1 WNW. .50 ; Sh. Dr.
July 7| 6.46 p.m 144 23 30 ; 61 4415 ; .3 SSW, 1] w.byS. .50 L.B.T
Jauly 8| 4.15am. 144 26 00 | 6210 00 : .1 SW. 1| WXiv. .50 | L. B. T.
July 8| 6.46 am. 44 97 30 62 33 30 | .6 SW. 1] WNW. .50 | Sh.Dr.
July 8! 9.13am ''44 28 30 ! 62 56 00 ' 6 9. 7 Calm. 0 WNW. 50 | L.B. T
July 8|1L20am © 4130 00 6318 00, .8 Calm. 01 WNW. 50 | Sh. D1
Jaly 11! 1v.45 a.m. .0 4416 00 ; 63 23 00 1 39,2 " ) *) Dredge.
fJaly 11 ]1220p.m.......0 440539 | 6331 30 ' GO ; 7 I 41.6 ! SW. 11 W.byN. .1 Sh. Dr.
July 11§ 300p.m .. 43 48 00} 63 46 30 | ¢2; 58 | 42.6 | SW. 2 W. 50 | Sh. Dr.
July 11| 538 p.m .. .'433100:035030;62;58143.6| S, 2; SSW. 50| S.B. T
\Ju\y i 1 16p.Mm.eeenn. 432530 . 6357 30 ; 62'59:43.1° SW. 2| Ssw. 50| S, B. T
5! July' 12! 421am . P43 18 39 63 5L 30 6)° 58363 : N. 2 W. 50 ; Sh. Dr.
.’..v\G\Jn\y 10\ 535am.. ‘-_ 431500 ' G3 58 00 ' 5%~ 58 ' 36.3 2 rk 3 NW. o2 WSW, 50 1 Sh. Dr
2517 : July 121 8.02a.m. {43 10 00 | 61 18 00§ GV 5 m \ 3331 55 \\ % L. Sp . NNW. 2 W. . Sh. Dr
-;:z.\;s‘ .x‘“\{ wl \;\\G\a ™ \ \ 43 43 00 \s“\\qsaa‘s“ W4 \%%12\ &0 i‘d ORI NRW. ! 2 w. i .50 | Sh. Dr
SO L July . N B 15 o YRR 93 % hv *W. i . :
2318 ¢ 3wy X2t A.'o\“n.m ........ a7 &) 00 ) GA 55 30 | 60 | W0 ) A4%.© ox\ ey LTIl \};’vw. \ ?"a s'{z.slg S. % ‘20 Ss\ix Ix))‘r.
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1

v

2.1 July 127 526p.m . ...... 47 80 80 | 65 02 00 | 61 | 62 ] 42 3] SW.byrS. | .25, §b. Dr.
5% [ July 12/ 7é5p.m.... 0 [422000 650730 )62 [61[4 2/ §w.byS, [ 50 /5 B. T
2523 | July 13 [ 4262 m 414830 /6544 30 [ 59 [ 60 [ 41 2 / \\Z .25, Sh. Dr.

WSW. | .25.Sh Dr.

2524 ’Jnly 13 S.14dam. {41 48 45 [ 65 47 00 [ 60 [ 60 [ 42.
2525 ! Jaly 13| S5dam.......{ 414900 [ 654930 [ 62 [ 60 [ 43.6 1/ E byN. [ .25 Sh Dr
2526 | July 13 8498 m. [ 4140 4565 4600 [ 65166 .. 2p ) . . ! 1] NEyE. 50 ' Sh. Dr.
2597 ! July 13| 130p.m . ......[ 41 59 00 [ 653530 (65 6L/.. 18.G. B (T N | [ AR ] It}
2538 ! July 13 629p.m.. {4147 €0 | 6537 30 1 75 | 6O | 38 77 i . N. ;1] WsW. |1 L.B. T.
2520 ' July 14/ 5088w .......[ 410330 | 651400 66 ' 65 38 17 SW.byS. |1 {L.BT.
2530 - July 14| 9.08a.m. 4953 30 | 66 24 00 | 70 1 67 | 38. 1!/ swpsw. (1 !L.BT.
2531 | July 14/ 143p.m...... 404200[663300;" 67 | 38 2! SW.vW. |1 | L. B T.
5532 | July 14| 557p.m. . 0. [ 40 34 30 | G 48 0 | . 2 WSV, 1 [LBT.
2333 | July 15, 4.34a.m....... 4016 30 | 67 26 15 | 3! XNNW. 1 LBT.
2534 ' July 15| 9.22a.m....... 40 01 00 | 67 20 15 - 3i NE 1 L.B.T.
2535 July 15| 1.03p.m. . 40 03 30 | 67 27 15 1. NW. ‘L5!LBT
256 Avg. 7 546am : 70 47 30 . 1§ VIV [ LB
Agg. 7! 633a.m 70 50 30 . 156 | gn. M. fne. § J O XE. | 1!'NW.byN. 1 L.B.T.
Aug. 7. T43a.m. 70 51 15 .27 130 | gn. M. fne. S..euaeenet . NE. | 1: N. 1 L.B.T.
Aug. 7! 85Tam. 70 53 00 . 1383000, S e . NE. |1 N. 1 L. B. T.
Aung. 7 11.20am. 70 52 00 .7 ! NE. 1, N. 1 L.B. T
Aug. 7:°12.00m .. 70 50 39 g NE. 1 N.byW. |1 L.B. T.
Aung. 7, 3.00p.. 70 42 20 7.2 NE. | 2. XNNW. 1 L. B. T.
Aug. 7] 427p.m. 70 42 30 NE.byE. | 2. N. 1 L.B. T.
Aug. 8¢ 639a.m. 70 24 00 7. ENE. | 3: N. .5 { L.B. T.
Aug. 8. 73lam. 70 23 45 . ENE. - 4 N. .50 | L. B. T.
Ang. 8! 1247pm. 70 17 30 . ENE. * 4. NW.byW. |15 | L. B.T.
Aug. 8| 2325p.m 70 20 00 . 6 1 ENE. | 4" N L.B. T.
Aug. 8 437p.m. 70 14 30 . E. C 4 . .50 | L.B. T.
Ang. 8! 643p.m. | 70 17 00 .5 E. ‘41 WNW. 1.50|L BT
"Ang. 9! 523am.. 39 44 30 70 30 45 L5 1,081 Br. M .eeieeaeee.. E.LyN. ! 3 XWw. 2 L.B. T.
rAng. 9| 847am.. 13946 00 | 70 36 30 7 367 T8 gy. 0% .erenninnnn ENE. ' 4 .
tAug. 91 12.33p.m. 39 47 07 | 70 35 00 P30, T2 gy 0z ..., ENE. | 4. L.B.T.
!'Aug. 9. 3.48p.m. 304800 1703600 ! 72, 77:80.2; 551 l@m. M..........oiiiiiieell. ENE. . 3! L.B. T.
PAug. 9 556p.m.. 304830 (704030 1 71| 77 130.6 | 445 | gu. ML ...l ENE. | 4 L.B. T.
i dug 10, 6I3a.m. 3953001703200 72175, 47.7| 136 | gno. M.S......iiiieeiinn. E. i1 L.B. T.
L 10! 7.39a.m. 39 52 15 7132°°i72!75‘ ................. E. L2 S.B. T.
| 9.00a.m. 3953101713100 | 7675, 40.7| 14| gn M.l SE. ! 2 S.B.T.
J1216p.m. 715:715080 19676 50.3! 123,80, 8 ..eiieamrennnn SE. | 2 S.B. T.
L11p.m. 1714830 (78| 761.....0 10 {brAL.S............. SE. 1 S.B. T,
3.13p.m. {7148 40 | 78 | 36 | 50.7 SE. 1 L.B. T
5.53 p. m. 71 42 00| 89 i 77139.2 SSE. 1 L.B.T.
5,53 2. m. | 712500070 ! 76| 37.3} 1,401 | gy 0211111 5. 2 L B.T.
| 1080 a. m. [712830 82177 | 8741 1,422 1 py.0z.coueiiniiirniiniiiinine, S. 1 L.B.T.
! 3.22p.m. 1712330701 78373 Yo 02 aeeeeenineaaenneeaaramaneane. STV, 2 1.B.T.
| L15p. m. [ 690230 ,72: 77 |36.2) 2,009} gy.and br.Oz.. s WSW. 2 L.B.T.
| 530 m! 63030075 80364 l 2620 R Q2 eeree oI W | 4 L.B.T.
! 527 a.m 166560072 7818641 2721 gy Oz L. . L. ESE. | 2 W

* Dredge rope parted, losing ship’s dredgo and 79 fathoms of wire rope.
t })orics lm‘l'ered with trawl grapnels to drag for coral. Several sprays obtained.
4 Lost trawl.
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Record of dredgings and trawlings of the U. S. Fish Commission steamer dAlbatross, §c.—Continued.

0L

: ! . H 1
g { ! Position. il‘emperature. | '| Wind. ‘ Drift. :
a0 i f [ 1 .
g | . | I : :
g . Date Time. | S Dﬁpﬂl-ll Character of bottom. ! ¢ ' Instrument used.
E ’ ‘LatN. LeogW.| _ 3| 8 {Direction. | § . Direction. | 3
5 : : cE1E] 3 5! 2
B ! ' !4 l&| /A & A
.0 TERNTER) ) i o i ] o Fath. 3Miles:
948 a. m....... 139 11 68 08 00 Lga 751 36.9 I3 R € 7 P N ENE. 2 N.byE. 1 L. B.T.
| 3.00 p. m. 1630330 |74|75|87.0) 1,782 ! gy.0z -. Ww. 1 Ssiv. 1 L.B.T.
1. 712a . m. 57 05 30 1 72 [ 72|36.8] 1,813 Glob Oz . Calm . N. 1 L.B.T.
1| 1.37p.m.. 67 00 (0§75 | 72(87.8] 1356 gy. Glob. Oz. 2 N. 1 L.B.T.
2: 5.00a. m.. 66 ¢4 00 :72:72|37.8| 1,760 gy, [0 7 3| w. .50 | L.B. T.
' Sept. 27 1212 p. m.. P60 0000 71|71 |37.3] LT gV M.S... 5: WXW 1 S.B.T.
Sept. 3 719 a.m.. S 65081565 | 71,367 1,791 yI‘Glob. L0 7 2 PN 3 WNW 1 *)
Sept. 3' 1.43p.m.. 652630 | 64|71 | 371 | L7210 EF.0Z 0oroeeiamniacuaonias 1 w. 1 S.B.T.
Sept. 4 ; 1.58 p. m. G8 15 00 ; 64 [ 18 | érs, wh.S.¥LSp..cuann ot 2| N R S.B. T.
Sept. 4. 2.55p.m.. 2100 5 32| yLS.P.hird ..... . 3 S.B.T.
Sept. 4. 4.34p. m. X 37 | fne. wh.S. bk. Sp 2 S.B.T.
Sept. 4  6.20p. m.. 70 foe, dk. gy S.... 2 S.B. T.
Sept. 4 €10 p. €3 yL8 LK. Sp... 4 S.B. T.
Sept. 13| 82l a. 3 "L.B.T.
Sept. 13 | 2.33 p. 4 ! L.B.T.
" Sept. 18! 417 p, 4 L.B.T.
Sept. 191 7.02 a. 4 LB T
. Sept. 194 428 p. 1 . U]
~Sept. 20! 933 a. 3 , S.B.T.
- Sept. 20 . 11.42 a. 5 S.B.T.
588 . Sept. 20 i 3.21 p. [ !S.B.T.
! Sept. 21 ; 837 a. . 3 ¥ {S.B.T.
. Sept. 21 | 10.28 2. g 3 ¥ S.B.T.
! Sept. 21 . 12.08 p. 8o ALS 3 ¥ S.B.T.
2 Oct. 17 '11.14 a. 20 | foe. av. 8 ...oo. 4 S. 'L.B.T.
593 ; Qct. 17 12.00m 143§ gy 8. bk.Sp....... 4 NNE. 1 . LBT
Qct. 17" 1.25p. 160 | ¢rs. av. S brk. 8h . 3 NNE. t1 i L.B.T.
S Qct. 17, 4.26p. 63 ¢y. S brk.Sh. ... 3 S. © .50 . L.B.T.
I Qet. 17 5.32P. 19 6y.8 o 3 S. . .80 L.B.T.
1 Qct. 18 6.07 a. 15 cragx. 8 ... 2 SE. .25 ! L.B.T.
ioet, 18] 7184 93 i wh. 8. brk. §h ... 3| SUvE. ' .25 LBT
Oct. 18 R25a. 95 who S bk Sl oos i caennens 2: SUYE. .25 L.B.T.
i Qet. 187 9.38 a. 87 | foe. gv. S, bk. Sp. brk. Sh 2] Sby E ' .3 |LBT.
S Oct. 13 11.09 a. o7 | ey 8P 3! S LyE 225 L.B.T.
2602 | Oct. 18} 12.03 p. 2SR 21 SWE .25 L.B.T.
2003 ' Oct. 18' 133 p. 1208 R ... .. 27 S.LVE. .25 : L.B.T.
2004 1 Oct. 18, 525 7. 31 yLS ek Sh L. . 1} S.by E. 951 L.B.T.
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(69)

FORS ) Nt 18 ) ALS P 1 eoeon. | 34 95 30/ 75 45 30 75/ 78 . 12 f Wl S DB SpPeneneconncnanacercons.n ’ Calm. [.-.. S. by E. L. L.
2608 [ Oct. 18/ 7.68p. M. coe.../ 34 3515 (7552007378 25 [ wh.S bl Sp.. / WNW, 1 S. by W. LB T.
2607 [ (et. 10/ 6158 m. 1343800761200 (71 Tt 18 [ foe. gy. 8........ i ENE, {3 EXNE. L.B.T.
2808 ! Oct. 19 / 7.19a m.. 343200({761200171 22 { crs. gy.S. bk. Sp . f S. 1 SSE. L.B. 1.
2609 ! Oct. 18| 824 8. m.. 342600 (76120074 22 | fne. gy. 8 S. 2 SSE. L.B.T-
2610 | Qct. 19 ( 932 a. m....... ©34 2000 | 76 1200 | 74 22 | wh. g bk. ’ S, 3 SSE. L.B.T.
2611 , Oct. 191! 10.35 a. m....... 1341500} 76 11 30 | 76 31 { bk.S.brk.Sb ........ . ESE. 3 SSW. L.B.T.
2612 | Oct. 19 | 1145 a.m. 2. 0. 341100 { 76 10 30 | 77 52 { crs. wh, S. brk.Sh.. [ ESE. 3| NEbyN L.B.T.
213 Oct. 19} 1.45p.m....... 34 09 00 | 70 02 00 | 77 168 | gy.S. bk.Sp ... 2 SSE. 2 NE. L.B.T.
2614 | Oct. 19 | 3.00 p. m 109 00 76 02 00 | 77 168 | gy.S.bk. Sp . . SSE. 2 NE. L.B.T.
96'5 | Qet. 20 ! 617a.m 3345001772500 76 18| gy. 8.l . SSE. 31 SSE.
2616 | Oct. 20 i 7.20 a. m. 334245[773100)76 17{S.P...... .. .- SSE. 3 SSE.
2617 | Oct. 20 : 10.00 a. m. 333780 :773630 |77 14 | crs. LS. brk.Sh. R SE. 3 E.
2618 * Oct, 20 1 10.55 a. m. 333715773531 )76 17 } crs. yL S. brk.Sh....... .. SE. b‘yS 3 E. .\
2619 ¢ Oct. 20 ; 11.19 a. m. 3338001} 77360076 15 | crs. y1. S. brk. Sp. rot. Co . ‘ SE. 3 SE. .
2G20 ' Oct. 20 ' 12.13 p. m. 333745 |773630]78 5 .. .. SE.by S8 3 ESE. S.B.T.
2621 " Oet. 20 | 1.54 p. m.. 333400 77420076 .t SE.by S, 3 ESE. S.B.T.
2622 " Oct. 20, 3.48p.m.. 33 38 00 | 77 36.00 | 76 I SE.by S 3 ESE. S.B.T.
2623 : Oct. 20! 4.00p. m.. .1 333800773600 76 ! SE.by S 3 ESE. S.B. T.
2624 + Oct. 21 ) 627 a.m £ 323600772915 71 |78 ... | 9 SV, 5 S3W L.B.T.
2625 Qct. 21! 7.50 a. m. 1 323500]773000]7076:...... : NE. 6 S.Ly E L.B. 1.
266 - Qet, 21 10.50 a, m. . 8227301772030 169] 76 |...... SSW. 2 SE. by 8. L.B.T.
2627 Oct. 21 2.06p. m 322130 (7707006977 i...... - SSW, 4 E. L.B.T.
2628 Oct 211 3.51p.m. 322400 7635530{ 70|77 i...... 1 928 P YLAL L i SswW. ;2 w. L.B.T.

o H ! i i i

* Lost trawl. t Dredge-rope parted, losing large beam-trawl and 321 fathoms of wire rope.
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72 REPORT OF COMMISSIONER OF FISH AND FIsueries.  [70]

Record of hydrographic soundings of the U. 8. Fish Commission steamer Albatross, duving
the ycar ¢cnding December 31, 1885,

[ e
é Poeition. ° Tewporature.
£ | —-— 2% —
5| Dato. Time. ) E Depth. Ch{:;g&tﬁlr of S| g
2 Lat. N. |Long. W.| 5@ § s1E] 2
& | B« e 8
i — RN PR A,
o ' Fms. ©
8.60 8. m, | 20 28 00 25 | EV.S cieiines ceeen 60
12. 12 p.m. :’0 :14 [11] 36 1nc zv. 8. bk.Sp.. Gt
3.22p.m.| 20 33 0y 25 ¢ ers. S, bk, Sp.brk. Shl 61
4. 18 p.on, | 29 36 30 22 i fne.whe S Lol G0
520 p.m, | 2D 40 30 22 ¢ fno. whe S . .59
5.48 a.m. | 201619 30 | gev. S bl ip brk.Sh.| 58
G. 44 a.m. | 29 10 00
8 .

29 | ¥1. S blk.Sp. k.Sh. 638
31 | ¥1. S. bk.Sp. brk.Sh.| 58
30 | ¥1L8. bk.Sh, brk.Sh
27 | ¥L.S. bk.Sp. brk.Sh.. 60
29 | ¥1. 5. bk.Sp. brk.Sh.| 6
28 y] S. bk. Sp brk.Sh.! 6o
o 49 | ¥L S DHK.Sp. brk.Sh.| Gl
25 | YL 8 bE.Sp. brk.Sh.l 6

[CPRPCTC P PEPNPRPRPL P PL PR PUPL R PRESPUPLPRPR S PR PR PR B ESPRES PSP WNFS

H :;g :: v‘:: [ 2)8 lg (1”1) :11‘ vl Ss‘{li -Sp. brk.Sh :;l i 6
58 aom, |20 1o 33| gy T il
12,16 p.m. | 20 15 10 32 !nu ry. N, ))\ Sp... | Gl l 3
112,83 pom. 20 15 10 1 bk. \sp PO ]
©12.56 pom. | 20 15 40 H 29 Nk
FOL G pom, | 20 36 150 25
1.36 p.m. | 28 10 00 27
i LBip.on. | 29 14 00 27
| 2,10 pom. | 28 18 00 95
2.2 pom. | 29 132 30 o
2.57 wom. ! 29 15 10 i
| 3 ]()i RN ‘2'? 16 30 u foe. Wit S, bk \p .
J’;; pone | 29 17 10 27 fue. wh, 8. bk. Sp ..
P o 'éuo 17 50 27 1 fne.S.Lk.Sp.brk. Sh,
: % :: ::: _.).!; }‘N' -13(_), :.i:l zy. bk S lu{{ 2:: .
. . -~ <l . ..
4.40p.m. ;20 19 40 o cSho.. G316
4.58 p.m, ) 20 20 05 ‘ 24 . Sh ..
C A ISP, | 20 20 30 ;8 ! 6 W Sh...
82w, 29 19 45 | 85 42 50 14 T.' 28 k. Sh. ..
Soahpom. | 2919 20 | 8548 15 14 | T 24 | 8h...
70596 2010 00 | 43 43 | 1 J' | 5
X606 aowm. ;201015 | RS 42300 14 S0 .Sh
R G720 106 45 B3 4L w 1477, ug) '8h
R Fath 2oas | mraas) st sy o
LR R Taon. 2017 4508564200 | 14 |1 ' 31 .8h .
Lok los2zaom. | 20 20 30 ’ g3 44 00 | 14l w7 "8k
g o 05w m. {21030 | 854500 14T 29 Sh.
Ly S| weram | 2020015 i 854540 | 14 ' I 9 oS hele Sh . i
34 | ) BT 0 AR, | 29 21 00 ] RS 46 20 14 L1 oy | G lu k.S 8Sh ... 3
5.5 0 Mar. 8| 2,06 pom. | KD B0 00 1401 kil &Y. 5. Iuk Sh . C G
46 ! L8] 313 ’ Ry 09 201 14| 30 S brk.Sh oL 640
557 Mar, 8| 3,25 pom. | 28 53 00 . RS 08 40 | 140, 20 | gy, Sk, Sh o o...of 63 ]
5, LR W8T pom. | R 64 00 G NS o8 U 1Y I 28 1wy S bk Sp. bl Bh i ‘
X 154 L83 o, | 28 4R 00D | BE 36 00 | 140D, 24 1 N Co brk.Sh .. G4 G
B0 Muy, '.\ SOR o |28 47 00 ¢ B35 50 1 24 [ 8.Co bk, Sh [(NH
1| Mar 15| 220 pn 26 46 4 14 }‘ 2 5.(,:...1).‘t<.sn, : | G 6
it | J37 o | 2% 14 il Rt Sh.;'_'.:'_ i |
: I .38 P .!K 4{ 1 'l‘ H 2 q Co. ln k Sh. 60
) ’ ) LB ‘_’n 42 ¢ 14 'J‘ :Zl‘n 3. K. Sp. brk. Sh. Gu 6
) 25 41 1| 26 | ers. bk gy, 8. Co .| 6
347 :.B 41 14 ’l‘. lll gV S bk, \p Co . 6ty
K | 28 40 - 14 ’l‘. 26 | wh. 8, bk, ) l)ll‘ Sll 69 |
i - Mg 2R 40 LRI 26 | who S, brk.Sh . ..... 68
i M. ."i ;-; :3 ,:.' g; (\;I S. hl..hp. brk.Sh. 23
3 - v . . 0 .. PR
52 :_*x 44 JLE S ‘:;3 fne. wh. S. LSh..f 58
i HEIE A LC e
. N - . ! . o . D2t
i Mar. 10 REE N 14 |1 24 l'u;c. k\\.'hi S. bk, Sp. ; 59
! ! bk, Sh.
66 Mar. 16 P28 40 JENN I 27 | fno.wh. S8 bk Sp .. !
[Ty l M. 16 LR UR IEII 24 | foe. wh. 8 ek, Sho..
63 ! Mar 16| 1w e 14 1. 24 | e gy, 8. bk, Sh..
680 | Mo 16 | DO 20 14T 24 | ers. SObk. Sp,Sh
Goo | Mar. 16 12K 4|1 29 | ers S Bk Sp.Sh
HOL | Mar 16 12 LT TIE 20 P T 14|, 921 ey, §
662 | M 16| ) 1 OB 10 45 | BY L] IETRI 21 \vh S, h)\ \p ln)\ Sh
663 | Mar. 16| 1.45 .. | 28 15 45 | 84 02 35 JE I\ 21 | wh. 8.bk.Sp.brk.Sh.




[71] WORK OF STEAMER ALBATROSS. 73

Record of hydrographic soundings of the U. 8. Fish Commission steamer Albatross, during
the year ending December 31, 1886—Continuod.

E Position. s Tomperaturo.
g o

E ] 1 Charncter of

5| Date. Time. ] Deptb. bottom.

£ Lat.N. [Long. W.[ 33 | -3

<

3 Eo|&

1885, o s u | o/ v | Tbe, Fins.
‘EN Mar. 16 .4G p.m. | 28 11 45 | 83 59 10 14| T 22 | wh. S, l)k Sp.brk. Bh
G65 [ Mar. 161 8.32p.m. | 2807 45 | 835540 14 | T. 22 | wh.S. bk.Sp.

066 | Mar 36 .15 .. | 28 03 45 | 84 52 15 14| 7. 22 | fne. £y, 8. bk, 8p

867 | M 16 | 5.00p.m. | 27 50 40 | 8345 50| 14 | L. 92 | ers. S brk. Shoo....
688 | Mur. 16 42 p.m. | 27 6530 | 51 45 25| 14 | 1. 32 | gy bl s
’ T. 21 | M. wh. 8. bk Sp ..

70 | Mar. 16 .05 p.m. ! 27 50 00 | 83 36 15 14 | T, 20 [ wh. S, bk, 51) ...... ..

S71 | Mar. 16
072 | Mar, 16
674 | Mar. 16
1/ Mar, ml

crs. S.bk.8Sp.bn
5. Inl\ sh

2
3
4
5.
5.
GGt ' Mar. 16| G.93p.m.| 275130 834200 14
7
7
R
9
o

o i ok Sy,
675 | Mur.16 20.24 p.or. | 274610 1 8307 30 | 14 | 1 10 ; ers. py. S, bk, k{)
676 " Mar.16 | 1100 p.u. | 27 46 00 | 83 02 00 | 14 © T, 8 | gy N bk.Sp.br sl.
677 | Mor.18 | 1L 06a.m. [ 2716 00 | 8330 00 | 14 | B 18] gy bk.S ..
Gi8 . Mar.38! 12:80p.m. L 27 08 30 | 8330 80 ' 14 | 1. 95 | ers gy UK. S ..oooo.
079 ' Mar.18] 2.17p.m.| 2068 00 | 8322301 14| L. 56 | cra. gy, S. brk.Sh. ..
UK Mar 18| 3.10p.m.{ 265300 {8324 00 [ 14 1. 47 | wh. Suk.Sp.lirk.Sh.
U1 | Mar. 18| 5.06 p.wm. | 20 42 30 | 83 22 45 14 | I 20 | cra. 8.bk.Sp.brk.Sh.
582 ' Mar. 18] 5.40 p.m. | 26 38 00 | 83 20 00 14 [ T 28 1 crs. S.bk.Sp ...
BG83  Mar 19| 6.22n.m. | 262815 |83 11 00 14| T. 26 | fne. wh. S, bk, Sp ...
US4 ] Mar. 19] 6.10 a.m. | 26 23 15 ' 83 11 15 141 28 crl:;. kmSIh bk, Sp.
TK. ol
685 | Mar, 10 7.53a.m.| 26 12 30 | 83 06 30 14 | L. 27 ('x‘{l li,)qhs Lk. Sp.
I hrk. §
036 | Mar. 10| 8.87 a.m. | 26 08 30 , 83 03 45 14 | T 25 | fn{x IWhI & Lk, Sp.
- rk. Sh.
687 | Mar.19| 9.23a m. | 26 04 30 8301000 14T, 24 fnlt' Qvg 8. bk. Sp.
: Dy
682 Mar, 19 | 10.20 a. ., 14| L. 24 | fne.wh. S oiall
U89 | Mar.19{ 12,00 m 14 T B NN :
ged ! Mar. 101 12.39 p.m 140 27 i 8. Co
WL Mar, 19] 126 pom 14| T, 37 . gy. 8. bk, Sh ;
:{*- i Mar 19} 2.15p.m 14T, 27 gy.S. b Sp ... .| i
o Mar. 30| 250 Dp.m Lol 28 | cra. py. 8. brk. Sholler |
g (Mnr. 19! 3.38p.m (ST 27 1 gy . SohkSp Lo :
95 | Mar. 10| 4.19p.m TR £y, M. brk, 8h .
:{l‘)(’ i Mar. 19| 4.56p.m 14| | BY. L fne, S bk,
ou7 | Mar. 19! 6.34 pom | 4| T 97 | brk.8h 167
ﬂ;’ﬂ Apr. 1| 5.2 p.wm s s, 54 | gy. bk, S, brk. Sh. .| 66
7"9 \ Apl 1Y 5.65p.m 14 | 1. K6 gy. M. brk. Sh 66
T lApr, 2] 11330 m, 45 | s, T EVS oo ml
.;01 [Am zf 5.03 p.m. { 35 | S. ul [ fio. gy, 8 4 63
SU25 Apr. 371001 po. 60 | S.| 2,340 ! bu. Oz . @
Jodiapr 4] Logum. 60| S | 1,646 bu. O o |
5 | Apr. 4[ 5.40 o.m. 60 | S. 1 1,436 i Qs 61
JoadApr. 4! 10180 . a3 ]S 1 1,98 bu. Oz . 501
B L Apr. 476,20 pom. 35 8, 36 | go. \{ 45
7:;7 ,A]" 50 5.00a. m, 14 ) P 50 ¢ e yL S0 bk, Sp 1000 420
JonTApr. 5 5270 m. 14 | 1. | 51 oyl S bl Sp .oof 43
PaaApe 5l 5d1a TR 54 1 vl S bk, Sp. brk, Sh- 42 1
7“' ! Apr. 6 6.03q. m. 41! 59 G.oers. S brk. Sk, 42
"Llape 5] 7024 m. 1“1l 67 (Loestlead) .. ' 42
lAm 5| 800 m. 4 9Dk S, 13 |
Apr. 51 1.1 . 14| T.: 24 42
CADT. 50 L36pom. 370280 ;752200 14T 17 S hk.Spoooo 4k
Apr. 5[ 4.10 pon. | 36 69 00 7 75 45 00 14 |1y DIV TTCNTAN \ hk. Sp 44 |
ADE. 51 A2 pan.| 805730 7558 00| 14 | T TN 1 Y | 46! ¢
SADE B 7.20pom. [ 3707 80 PTG OR B0 | 14 { L. 03’ M. bri. Sh 50
j‘\l"‘. D0 10.32 pow, | 7 3200 | 76 08 00 14 | T. | 7% gn. M .. 48 |
Apr. 6 1.2 a.m. ! 47 55 00 76 09 00 M 14 b M .. Ho
[pbr G 0w | 380730 | 69200 | 14| D1 12 buM...... 59
Jone 34, 707807 T4 i) w5 T 75 ) foo. gy, S . 61 |
Tano 3 37 0R 00 | T4 34 45| 95 | 1 | 61, ovspy. 8.1 L. 61
Juns 3 37 08 20 v T4 34 00 o L. G8 , CTH. 5:\' bk. brk. Sir..j 66 |
June 3 370030 |74 a3 45| 2n L. I 75 1 ers. k,.\;l\ bic. .\,. 67 |
! i I h .
[RARLEEI R 377015 (748100 | 25 T.0 k07 gn.{d .. 5 !
T B 7130 sz enba 103 ge.Moers o | 6
iAdune 415 36 40 30 1 T4 4200 | 25 (L0 145 M. fue bk ! '
Pliun 485 46 4% 00 [ 74 41 00 | 25 I T | 160 | Lk. M . i
Jhe 4R LP3643 00 744200 250 o5 L hrk. ShG. 5
i-lmw 4 Bddaom. {3043 00 | 744630 25| D] (8 G ... !
Juno 6| 4470w | 85608 | 7442 00| 355, | 87 gy, M .. l




4 REPORT OF COMMISSIONER OF VFISH AND FISHERIES. [72]

Record of hydroyraphic soundings of the U. 8. Fish Commission ateamer Albatross, dur-
ing the year ending December 31, 1885—Continued.

o) [

2 Position. ° Temperatare.
a8 B
3 ag Character of - T
& Date. Time, .f'-f'g . Depth. bottown. 8 E
g LatN. [Long. W.[ 5% | 3 s|E| £
& I 4|3 |

1885. o ¢ u o+ # | Lbas. Fms. o o o

732 |June 5| 6.88a.m.] 35 26 30 | 74 44 00 351 8. 388 76174 40.5

733 |June 5| 6.04=& m.| 35 27 00 | 74 46 00 20 1. 210 T6 (74| 44

734 |June 5| 6.22am.| 35 27 15| 74 42 30 20 { 1. 69 727 54

735 {June 5{ 1.42p.m.] 35 12 00| 75 09 30 35| 8. 17 7% (75| TS

736 (June 5| 2.11p.m.| 8512 15 | 75 05 00 20 | L. Y fn;:a. lgy.hs. bk.8p. |76 | 76 | 65

brk. Sh.

737 |June 5| 2.36p.m.| 35 12 30 | 75 03 30 20 | T. 72| cra. gy. 8. brk,. Sh...| 76

738 (June 6| 2.46p.m.| 35 12 45 | 75 02 00 20 | T, B R.CO.cccevvencnn .| 76

739 | June 5| 4.03p.m.| 3513 00 [ 7501 00] 20| T. 123 | gy. S. bk.Sp. brk.Sh.| 76

740 | June 5| 6.42p.m.| 35 11 00 | 75 07 00 20 | T. 52 [ cra. gry. S.bk.Sp....] 78

741 | June 6 6.838a 1. 34 68 00 | 75 12 00 20 | 1. 68 | fno. gy. 8. bk.Sp....[ 66

742 June 6| 6.23a.m.| 84 59 00 | 75 13 00 20| T, 64 | fne. g 8. bk.Sp....| 66

743 | Jupe19| 5.45a ro.| 41 1530 | 64 23 00 60 5. ) 1,015 ¥yl Oz .....ooouun... 6o

744 1 June 19| 8.37a.m.| 41 18 15| 63 55 00 35 | 8. ¥1. Oz . G8

745 {Juno 191 11.45a.m. | 41 19 23 | 63 35 30 60 | S, . 71

746 (June19| 1.50 p.m. | 41 23 20 | 63 23 15 60 | 8. 67

747 | Juno 19| 3.30 p.m.{ 41 26 35 | G3 15 00 60 | S. 63

748 | June19| 4.55 p.m.| 41 22 00 ! 63 10 00 60 | 8. o1

740 {Juno 19| 6.45p.m.| 41 20 30 | 62 57 00 €0 | 8, 01

750 | June 20| 6.05a.m. | 40 40 30 | 60 33 00 60 | 8. .| 63

751 | June?2l| 4.15a.10. | 40 21 00 | 56 27 00 80 | S. .| 64

752 | June?21| 4.20p.m. | 40 24 30 | 54 24 00 60 | S, .. 78

753 [June 21| 9.50 p.mn.| 40 18 00 | 53 49 30 60 | S. | 66

75¢ [June 22| 1.12a.m.]| 40 16 00 | 53 16 30 G0 | S. .: 66

750 | June 22| 3.45a.m. | 40 13 00 | 53 02 00 60 | 8. | 66

756 | June 22| 12.60 p.m. | 40 55 30 | 52 02 30 60 | S, Ny

757 | June22: 8.20 p.wo. | 41 51 00 | 51 31 00 60 | 8. ! 56

758 [ June 23| 12.48 u.m. | 42 18 51 16 00 60 | S. .| 61

759 | June23 | 3.42a.wm. | 42 37 00 | 51 05 30 60 | S, ..| 61

760 | June23( 11.83 a.m. | 42 51 30 | 50 55 00 85| 8. .| 52

761 | Juno?23| 1.32p.m.: 42 56 00 | 50 50 00 35 | 8. M8 L ..] Al

762 | Juno 24 | 8.55a.1m. | 43 38 00 | 49 42 00 18 | I, 0 Sk Sh...o...... | 53

763 | Juno24 | 90.39a.1n. ! 43 38 00 | 49 34 30 18 ¢ L. #8 | wh, 5.bk.Sp. brk.Sh.| 53

764 | Juno24 | 10.44 a1, [ 43 48 00 {4927 00 | 18| T.| 125 | gu. M. ere. gy. S ... 53

765 | June24 | 6.28p.m.| 44 26 00 | 49 33 00 18 L. 34§ wh.S. brk, S 51

766 ) Juno 24 | 11.00 p. m. | 44 57 00 | 49 38 00 18| T 36 | wh. 8. brk. St G

767 | Juno25 | 4.50 p.m. ! 46 20 00 | 49 30 30 18 | T. ..

768 | July 2| 11.20 P-m. 46 02 30 | 63 26 00 18 | I

769 | July 3| 2.45a.1m.| 45 54 00 | 53 53 00 35| S.

770 (July 81 3.32a.m.| 45 52 00 | 53 59 00 3 | 8.

771 1 July 3| 5.04a.m.] 45 49 45 | 54 06 30 35 | S,

772 1July 4| 1.00p.m.! 44 21 30 | 56 52 15 351 8.

773 |July 4| 1.63p.m.| 44 22 50 | 56 66 30 35| 8.

774 | July 4| 2.41p.m.| 44 24 10 { 57 00 40 35 | 8.

775 |July 4| 3.16p.m.| 44 25 30 | 57 04 45 35 | S,

776 | Jaly 4| 3.87p.mn.| 44 26 00 | 57 06 15 35 | S.

777 1 duly 4| 4.05p.1.| 442700570015 35| S.

778 | JJuly 4| 8.33p.m.| 44 30 30 ! 57 12 45 35 | S.

779 | July 5| 4.02a.m.| 44 0515 ! 57 14 15 35 | S.

T80 | July o6 4.26n.m.]49 0515 | 67 15 30 8518,

81 [July 5| 6.27a.m.[ 44 06 00 | 57 17 00 36| S. 00 wh.S. ... ... 531

782 [July 6| 7.26a.m. | 44 06 30 | 57 17 00 351 8. 142 | brd.wh. S .. ... ... 64 |

783 |(July 5 9.20a.m.[44.11 00 | 57 14 45 35| 8. 183 | P..__... b5 |

784 { July 5| 9.50a.m.| 44 13 30 | 57 13 45 351 8. 155  1go. I 55 1

785 |July 6| L10p.m.| 44 24 45 | 57 10 15 358, 204 | gy. 8 [CV

78 [ July 5| 2.03p.m.| 44 26 30 | 57 10 45 351 8. 175 | ¢ra. S 57

737 [ July 5Hp 2.9 44 28 30 | 57 10 45 351 8. 180 | fno. 8 67

788 [July 51 2. 44 28 30 | 67 12 45 35 | S. 145 | fne. BEY.S o..... 57

769 | July 5| 3. 44 29 00 | b7 14 45 35 | 8. 40 | hrd.ere. Po......... 67

790 [ July 5] 4. 44 3100 {57 14 45 | 35 | S. 42 | hed. ors 1 L0000

790 | July 5[ 4.¢ 44 83 00 | 57 14 45 35| S. 48

792 | July 5| 4. 44 35 00 1 57 14 45 ;85 | S, 90

798 | July 5] 5. 44 3500 | 57 1215 | 85 | 8. 188

794 {dnly 6| 6 44 30 00 { 5717 00 : 358, 124 | wh.S.....

705 | July 6 12 450300 57 56 00 ' 18| T. 39

706 [July 6f 2. 45 16 00 | 68 11 45 | 18 { T\ 75

™7 | July 6] & 45 21 30 | 58 18 45 18 1. 54

798 [July 6| 5. 45 27 00 { H8 28 45 . 35| 8, 45 | fne. wh. 8. bk.Sp...{ 60 | 52 |......

790 [Tuly 6| G. 4524 00 | 58 3G 45 351 S, 67 | fne. M . Lol s3 |00l

800 { July 6| 7. 452130 | 5844 45 35 | S 12 32

801 | July 6| 9.05a. 4518 30 | H8 H1 456 1 18 | L. 45

202 | July 6| 10.62a. 4514 00 | 59 08 15 18 | T 48

803 Jlll:\' 6] 12.45 p. 450030 1602515 181, 44

804 | July 61 1.48p.m.i 4507 00| 59 28451 (8] I\ 46
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Record of hydrographio soundings of the U. 8. Fish Commission steamer Alyutross, dir-
ing the year ending December 31, 1885—Coutinued.

]
!

G : [

3 ‘ Position. ° . , Temporature.
g _ Chamctorof =" 157

o = aracter o [ .
; Date. Time. :ﬂg Depth. botton. I g ! £
i Lat.N. [Long. W.| G« % ! g |*~E ’ z
] B ] | |5 ‘ A
o ¢+ n o r ],bq. '

85 [ July ¢ 2.50p.m 18 l
806 | July 6| 26 p.m 18 ; 65
807 ' uly 6| 3.47 p.m 18 CybSoo Al
BUR | Jyly 6| 9.087.m 18 L ¥L8.G a
8oy July 6| 9.44p.m 18 e wh S
810 duly 7| 4.12am | RISG L
81 July 7] 4.30am 18 7. 3 S bk, T
8]:—' July 7! 5.21am I LRI 57 . dfne gy, bk S
813 July 7] 6.24a m. 18|, 748G
814 {July 7| 7.34 n.m. 1S 4l S.G
815 i July 7| 8.152 m. 19| P, 9% 8.G L.
81g July 7( 11.87a.m. 5 3
g” July 7(12.17p.m.
3“4 July 8/10.468.m,
8‘]'” July 8! 12.17p.m.
8’70 July 11; 0.2 p.w, !
8;‘1 July 12 ' 12,08 . m.
8‘72 July 123 10.00 p. m.
83 July 12| 11,59 p. .
sj;f Jaly 13| 2.00a.m.
qur July 13| 6.42a.m.
Br" July 13| 0.61a.m. .
gl |duly13| 7.04n.m. 5 45 10
8:? Jaly 13| 7.23a . 35 47 15
&,JJ July 13| 7.44 w.m. 5 47 00
&,*0 July13| 7.0 a.m.! IR
R'i-l dunly 13l 8.20 & m. 5 45 45
K-“ July 13| 9.2 a ., i5 45 30
$3 1 duly 13| 0.48nm! 5 45 00

341 dnly 131 10,16 2 m. i5 44 15

in 4

835 July 13| 1154
VI .54 a.m,
830 | duly 331 32010 p.m.

-
2

= TSI

3 35 4

7 | July 13| 12737 . | 41 54 : Gt < o

gan 101y 13 12,50 p.m. | 41 %6 it

w0 |y 1:;‘ 1.09 . ; 41 : it

goy 1 Au 8l s 0zam LA RO R T

fqp [AuE 8] Sd3am |40 150 | g SOk Sp .. 7| 75

gqs | 2uz. 8110.50a.m, 10 167 [ gn. S bk Spoekoshl) 71017

844 (A0 811 2 am, | 49 208 | g M.S 7T

sir Aug. 8} 12.01 pom.: 39 300 % gn 3 37,

vag | 20K 8| 836 p.n.| 40 66 207 | o | 75,

P Aug, R 6,05 )).m.‘ 39 1 344 | en i 76

B4y Aug. 81 H.20p.m.) 49 416 | atf | 7

849 | Aug. 01 0B, |20 315 | rd 76

850 Aug. 9| 7.14p.on. | 39 452 | gv. M | 77

851 Augz 10| 301w m. {20 562 | g M 176

oy | MIE10. 418w | 39 307 | g2y O 76

o [Aum 10| 4n7aim! | 30 20k | e O i | 74

8",4 Aug. 10, 5.34n,m. | 3 206 ;g M . HRaN

855 Aug.10: 7.42p.m. | 20 37.\'!;.:11.8..._...... 70197

B4y (_‘"1&31[ 5.00 . . | 38 1,919 111 b Glob. 0z 7275

57 |qupt 1] 4. 00 am. | B0 2, 006 l gy Oz o 7T

gng | SOPE 81 4 150.m.| 40 2,000 | ¥l Gloh. O 630 71

859 2“[‘&.18, 1.25 po. | 30 47 00 201 | g M L. 68 | 70 ......

801) §UDL. 19 8.520.m. | 20 6d 00 839 | o M 7] %2 3R

86] | 20P10| .41 alm. | 39 05 30 510 g M L 72072t a9

862 ;;-\m. 20" 4.10a.m. | 49 03 00 [ &7 | R 07 (%)

805 ‘gom.?o! 6.64 n.m. | 30 03 30 TS jay. Mo T G R T

364 ‘qenf» 21 4.00a.m. | 39 04 30 ; 47 Jers gy 8. bk Sp... 67 [ T | 4%

805 ‘gﬂpf-.?l 6.42n.m. | 39 02 00 ‘ 47 L erR gy S bk Sp...f 66 T0 | 4nE

8o | D211 7302wl | 38 58 30 | 7 55 l cra. di gy, S 36 70 | 509
OLL 171 10.27 w10, | 85 02 00 | T 10T ey M . 70 {....

868 | Oor 38| 036 mm. |34 3800 | 52 00| IR | T 210 g M L. L .. 5178 | 46.7

OL. 201 8.35a.m. | 234010 | 77 37 00 . 1R | T. I 150 oo gy, S brk. Sh.. .| 76 ) by ) PO
—_— | i

* Wire purtad, losing therioemeter and 800 turns of wire.
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REPORT OF COMMISSIONER OF FISH AND FISHERIES.

[74]

Table of fishing stations of U. S. Fish Commission sieamers Fish

Position. Teg‘legm'
=
H
Date. Time. < | Character of bottom.
]
Lat. N.|[LongW| =
4
B
g
(=]
1880, o + #lOo + #
Sept. 13 | 4.456 a. m.|30 57 0070 §G 00,126
188 13 | 3.2 p.an. 39 48 30,70 54 001250
1. .
Aug. 9| 6.15a.m. 40 01 00 7| 12 30138
N 23 | 4.20 a. m. 40 03 O()I 31 00,000
gu]’;{s 21 | G.00 a. m. |39 58 00|70 UG ODIIIJ
Ang. 92 | 5.58 n.m.l40 02 00' 0 35 00 UG
0"88 4 | 6.45a.m.[40 00 00l 37 00| 99
1883.
May 25 | 5.15a. n|.|40 05 2570 "(8 ()0| El)i
26 { 1.05 p.an.'s39 20 00,72 19 55
Sept. 20 (i..")ﬂrrlm.'w 05 00,70 34 1' ’{'(l)
20 | 2.45 p.m. 40 01 50.70 30 20'1
2 530 & w40 01 5070 59 00 117
Nov. 0 | R23nm, 25 19 3075 13 20' 16
9 111,00 s . 35 16 0075 02 30) 48
12 [ 7.59 a. m.li.{(i 16 16|74 H1 20| 40
1884,
Aug. 1] . 41 03 30,71 08 00l 18
21 524 a.m. 40 03 0070 38 00|lul
2| 1.08 pan. 40 00 1570 55 B0 136
31508 0. m. 40 01 3071 12 30[1138
3] 1564 pom. 49 Hi U071 08 00| 235
6 111.24 2., 39 56 3069 44 (]Ol 84
Sept. 28 {...... ... 41 03 3071 48 00 18
97 [ 8.20 p.n. 40 46 306G 50 15 18
1885, ° : !
Jan. 5] 047 a w32 65 0077 54 S bk SpL 6 72 150
40 [10.38 2 1w 22 07 30 87 06 wh, 8. Co . sl
40 11,87 n.nae 22 08 4087 06 5.Co ... - § 7977 -
Feb. 7| 8110w, 29 16 5085 34 G ey, nud Dk, Snol oo [o4 los
7pz0 m 25 15 19085 34 gy, aud bk, € and sn.!..“ R
Mar. 46860 |10 15 008 06 DU AL L. e | 62 (67 [GL.R
4 L2024 00,88 04 S, (;. brk. Sh.
4 “3n.l20 28 ool 03 S oot o
4 i) g 30188 01 00 \l & bk, 8p .
4 11056 . m 28 00|z¢7 50 00, 2y, S brk. Sh .
4 2.1 . loy 54 gu87 H2 00 36 | Foe u_y 8. bl bp ......
4 11248 ponc 20 27 sole7 48 300 30 STk &p bik. S | 6:
o |20 om0 32 0087 45 00l 25 | sy, 8. VK. Sp ... !
42 20 33 00[87 89 00] 25 | wis. Sbk. sp k. Sh .
4 ‘ 4.18 pon. \“' 36 30367 26 00y 22 | 1oo. who 8., .
4 1 5.20 pan.le 40 30,87 32 800 22 | fuo. wh. S
7 | 5.48 0. 1120 16 1985 49 30; 30 | gy. . bk, ﬁp bxk Sh..
7' 644 o w3 16 0085 47 20) 20 | 718Uk, Sp. brk. Sh o
71 8.00 a.. |"J 17 20i85 45 30| 31 | yL 8. Lk. 8p. l)lk Sh.
71 9.30 2. 1m./20 18 4085 43 40; 30 | yL 8. bk. 8p. brk, Sh..
7 1 9.38 . m.[20 20 00'85 41 30; 27 | yL S. ble, Sp. brk. Sh .
7 (10,02 n. w20 19 QU85 41 450 90 | YL S bl Sp. bric. Sho |
7 100°26 0 moo) 18 15185 41 00] 28 | YIS bk Sp. brk. Sh .
7 10.45 . .29 17 30, '85 49 15 20 | YL S bk Sp. bk, Sho.
7 (10,03 . w.|29 16 45185 30 39] 28 | YL 8. bl Sp. bk, Sh .
7 ll 36w m. l&l} 16 00'85 38 45, 31 | YL 8. blk. Sp. brk. Sh ..
7 D150 w120 15 21’85 88 00) 33 | gy. S.bK.Sp ...
711 " .16 pon, l 0 15 10°85 47 00 32 ) Ino. gy. 8, bk. Sp
7 112583 panaiso 15 10,85 36 ()ﬂl 41| foa. gv. 8. bk, \p
7 112,56 yo.1m1.[20 16 4085 35 15 29 fuo. gy, 8
7 | 1.16 pm 120 16 15 0] 25 | erw, T2 bk, §.Sh.
7 ¢ 136 pan. l"‘l 15 27 { wh. 8. bk. Sp. Sh .
7 1 155 pam. 20 14 ino, 8. bk. Sp .
7 ) o 20 13 fne. wh. 5. bk. Sp.
Tleuponfo 2 ers, 8, l)k Sp.Sh....
7| 2.57 pan. }m 15 Y e, wh 8. bk S
708.06 pan. 20 16 - P ine. whe O
742 pm 2o a7 i Cnes who Sohk SpoL
71 348 p.m.20 17 I fie. S, bk, Spo bk, Sh
71 4.07 pan20 18 ¢ ! 26 |y bl S bk Sho G (64
7 | 4.24 pan[29 19 15,85 48 on: 26 co S bk, ShoL...) 63 64
7 1 4.40 p.unl29 19 40 '85 89 20' 26 3. bk, Sh . ..j 63 163

Objectof
soarch.

Implement
used.

Tilo-fish

...do

PR U
..do

...do
..do
..o

.do...

.o
..do

..‘do....

Lol

"General.
Tile-fish

.do

Codfish
Tilo-fish

(‘ml(mh .

.do .

‘Tilo-fish
Genoral

Trawl-ilne ..
.o..do

.do
lrm\llino .
..do .
ce--do .

Hand-line...
RN 7
Trawlline ..
Hand line. ..

MR
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Hawk and Albatross, Scptember 13, 1880, to October 20, 1885.

- - ; . : ¢ i o
3 NE g 18 4 ¢ 3 2. 1541% |2
22 . ) Lo =, S = SN ww
2| % | & O I B SERSERIEINEE
& 5 - ~ ! w 2 - ~ R R \ot (=t 3
S8 X iy 2 K] = ~R A rS | ZE V. |=% 2
<z w2 o % . T = @S <3 F 2! 8% (S S
ST | 8 |35 | ¢ | S5 |&%) 5F | o% | 2% |EF 9 |BE| ¢
N3 > to® g ZE | 2% 23 &S £% | 2512875 El
- = X = =2 < (223
2 | 5 Jakc) I = e | 2% 8RN B3 |8 7| &Sy =
n = > polt3 @ o} b e -1 s | = g &
Qg ° et Iy B a & 1 £ CE N -] &3 E
& 4 A = 13 g T 3 2 | E™IE S g
= & - by S s o 2 & "7 'H “ A
a ] = b7 a | © ] [l R S
6 | Mauy.
...... *..| Many.
19 | Many.
67 | Many-
........ Many.
-------- Many.
-------- Many.
.| Fow ..l.

3page, 32
porgies.

1 -])orgic.
porgie.

porgie.
porgio.

LR PRY YN ecsssccer [ P R L T
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Table of fishing stations of U. 8. Fish Commission steamers Lish Hawk

Date.

1885.

Mar.

-3

OC 00 G0 08 00 Q0 O O B0 OC OC OO =3 =2 =]

Time.

5
5

2.08 p.m.

4 50 .

l..(}‘: p.
G.20 p.
540 .
6.22 a,
7.0
7.51 .,
.42 a.
9,22 .
10! )0 He

10.24 .

4.58 p.m.
5.15 p.m.
6.82 pan.
5.45 p.m.
.56 p.an.
o6 aom,
6.47 a. m.
7.34 2. m.
8.11 a.m,
8.22 a.m.
0.05 a. .
9.24 a.m.
9.58 a. m.
2.58 p.m.
3.13 pan.
3.25 p.m.
3.37 p.m.
1.53 p.m.
|28
2.20 p.m.
2.44 p.an,
3. 17 p.m.
.|28 43 vu:84
.. [2R 42 0084
4 0.. p.m.
4 12 pam.

24 pan.
.
.]ll.
BN
m.
e
m. 2
m. 2

28

H { P
ne.

Position. .

Lat N. (Long W

| Depth (fathoms).

o 1 t o

29 20 05:85 40 40
20 20 iOiBo 42 0
20 10 408.) 42 50
29 10 2(!3) 43 15
20 19 ¢0[8D 43 15
20 16 15,85 42 30
20 16 4585 41 00
20 15 30,85 40 15)
20 17 4585 42
29 20 1085 44
29 19 .mx. 45
20 20 1§ l|8; 45
29 21 OUru 6
28 51 2 10
28 62 ]0:8:’) [T
28 53 V085 08
28 54 00,85 08
28 48 00-84 36
47 00 84 4
28 46 0084
28 45 0084
28 44 0084 3 <

O

N

28 41 30, 83
v 41 00'84 56
28 40 4584 ¢
28 40 OHY 3
28 42 00;84 29 !
28 43 20 &4 2
26 44 00'RY 27
41 40 84 2
.yo 0UiB4

5 0084 3
40.()084 :
33 45,84 2
32 45 84

ok
.28
128
27
27
427
427
27
27
(27
27
ni.
11.00 p.an.
11,06 8. m.
112,30 pom.
1.2 pm.
2.17 p.m.
3.10 pan.
5.06 p.m.
5.40 pan.
6.21 pon,
5,22 & w.
G.10 5. m.
6.50 a, m.
7.53 . m.

28 1084
25 00 8¢
3 21 0084
20 0084
3 14 45 84
15 45 84
It
07 4583 af
03 45 K3 5
50 40,83
65 4083
51 3083
50 Q0 8]
49 00’8
48 10-¥5 2
47 Hol83
44 45 'H{
46 1(:85
44 0083
16 nol83
08 Bul83
27 04 0 B8 2
26 53 083
26 %

26
26
26 33 mxt
20 28 1583
26 23 15,83
206 18 3083

27
27
27
27

! 837 a.m.
| 923 & m.e

26 12 .mgm
20 08 'm|r~:
206 04 5083

o6 0
03 45
Ul oy

Characler of bottom.

5. Co.
5. Co.
Co.
. Co,
S Co
.o,

- bk, Sp. by
s, bl\ ®y.

brk
bk, Sh .
brk. Sh .
Lrk. &h .

Wwh S bk. Sp. br,
wh. 8. brk. Sh.

vl 8. bk. Sp. brk. Sh. .
Co

fno.wh, S .Uk bp '
fne. wh. 8, hk, \p ..... i
fno. wh. 8. bik. Sh.. | 59 ‘ez
ors, ;_'\ S, brk. Sh.. GO |0‘|
. 60 64
62 163
62 61
e ey
3 . 59 63
; bk S 64 162
wh. K bk, Sp. brk. bh 61163
whoN bk Sp. . G0 61
ino. ;.'\ S, bk, \p 0 654
arn, ST brk, Sh. G0 63
<. s ", Ny

£y. 8. bk Sp] brk. Sh

L.
8. Co
. ble. Sp. Co

3.bl.Sp. brk Sh

bk.Sp.brk.Sh

1 bk Sp.brk, Shi 63
oo Wh 8. bk, L

fue. wh. 8. bk, Sp'

* Also brk. Sh,

Tewpera.
ture.,

k. Sl

Oljeet of
sourch.

....do

.do .
..o
....do .
oo
codo

Lo

Iwplenient
used

Hanud-line. ..

R 1
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to October 20, 1885—Continued.

’

and Alhatross, September 13, 1880
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80 REPORT OF COMMISSIONER OF FISH AND FISHERIES, [78]
Table of fishing statious of U. 8. Fish Commission stcamers IFish Hawk
Position. - 1"{3{',‘,’""
2 —_
: g .
Date. | Time. A | Charactor of bottom. Objectof  Imploment
R senrch. used.
Lat. N. [Long W| = P .
2 S8
H €2
A 4|4 (8
1885. o ¢+ ulo ¢+ u o ° °
Mar, 19 [10.04 a. m.|26 00 00|82 57 30| 24 | fne. S. bk Sp. brk. Sh.| ¢ 3
19,(10.20 o m.[25 54 002 59 30| 24 | fne. Wh. gt & | Go || Gopora.| Hud: tino..
101200 m. (25 40 00KS 01 00) 25 | foe. wh. §... 66 | o7 |21 e TN
19 [12.89 p.n.[25 44 30/83 02 501 27 | S. Co.. ... .. derles | ae
10 | .26 pw.[25 30 30[83 01 00] 27 | y. S bric. 07T Gk 69 | de
10 [ 2.15 p.m.25 34 30,83 01 00] 27 | gy. S.bk.Sp ... AR AR R N e
10 | 2.50 p.m.[25 20 30,83 01 00| 28 | crs. gy 8. brk. 5\, N A R
19 | 3.38 pam.|25 24 30[83 00%00| 27 | gy. 8. Uk, Sp. . b B L R P
19 | 4.19 p.m.[25 10 3082 50 30| 27 | @y. M. brk. Sh . 684601 01w
10 | 4.56 p.n.{25 14 30/82 50 00 27 | gy. M. fue. S. brk. Sh..| 68 | 69 | 2" Tde
19 | 5.34 p.n.[25 09 30,82 69 ouf 27 | brk.Sh........ . . . 61160 1" o
19 | 8.13 p.n.[25 04 30182 59 15[ 26 | fne. wh.8. brk.Sh ... [ 67 | ov | . |.. ao
Apr. 1] 505 p.m.|31 64 45(70 17 00| 86 | gy. M. brk. Sh . 661 69 6o 3l Tile-fish
2 | 5.25 p.m.|33 34 00\76 40 301107 | fhe. gy, 5. bk. Sp. .. .1} 60 | 72 60, 3).. do
5| 6.20 & m.137 03 20/74 31 40(104 | S. MG .. ... . 42147 48 | do 1
5 | 7.02 & 1n.137 03 00[7¢ 33 0| 67 | S. M.G . 4 | 39 e
5 | 8.00 a. m.[37 04 3074 32 00| 98 | brk.Sh ... das a0l e
June 3| 6.370.m.(37 08 00[74 34 45/ 61 | crs. gy. 5. P . Jexloo i lhe
3 |10.45 a. m.[37 09 30,74 33 45/ 75 | crs. gy. S. brk. 3h 67 ] 67 1o el 4:10 .
3| 3.52 p.mn.f37 11 aolu 32 30(103 | S. ey M. era bk-Sp..| 65 | 67 |a1o . Qo
4 | 5.20 a. m.|36 40 30[74 42 00135 | 8. gry. M. fue. bk. 5,,,_, 60 | 68 |35 8 ‘g .
4| 8.44 a.m.|36 43 0074 46 30| 78 | S. G 70 220 iy
4 (11,30 a. m.[36 20 24{74 46 300110 | gy, M. fne. S . 60 515 "'d:’ Tl pmwline L
4 | 4.49 p.m.|36 01 30|74 47 30; 03 | ciw.gv.and bk, 5+ . 71 52 e Lol do i
51 6.220.m.(35 27 1574 42 30{ 69 | bl M ... .0l 75 5 1 a0 do T
51 2.11 p.m.|35 12 16,75 05 00 503 fne.gy.and bk. S~ . 76 60 | do ..o 1and- ium
5 | 2.36 p.m.85 12 30'75 03 30| 72 orw. £Y. 8. bric. Sh . 76l | de o o
5| 2.46 p.m.[35 12 4575 02 00] 68 | R.( . 78 o0 | la0 |10 1
65| 4.03 p.m."35 13 00[75 01 0011235 | gy s bk. .Sp hek. Sh. | 76 | 76 51 -‘]" -- do
.51 6.42 pw.35 11 0075 07 o] 52 | wra. gy, 8. V. Sp e |7 ee (g0 G
6 | 5.38 . m.134 58 20175 12 00| 66 | fue. £y, 5. bk, Sp . 66 [ 751 | e o
2(;' gZHLm 3§ 12 ggz”) l.'; 00; 54 tnl(\ ry. 8, bk, Sp W | 75 \('il - :]:: e
30 a, m. 93 ! 9 34 30 88 | wh. S, bk, 8p. brk. S e ol - e
25 | 4.69 p.to. 00(49 39 30| 39 | gy 1 Sh ] 53 | 48 1.2l Codtiuly ‘{"
July 3} .03 a.m. 45 47 00|54 13 30] 58 fuchk Sp . ‘;"“- . ~']3-'
3| 7.18 a. m. 45 45 J0'54 20 30 41 | wh. S, bk.Sp . -..(lu .. J‘ .
3 1 8.30 8. m. |45 44 7 00| 45 | br Sdo oL .(]0 ..
3 (10.14 a. m.[45 40 00,54 41 00| 42 | wh.and bk, S, br o
3 | 5.41 p.1a.j45 23 00|a’s 41 00) 38 | fne. whe 8. v .(]0 ..
5 | 7.17 p.m.[44 43 00,57 32 45/ 33 | wh.§ 200 .-
G 1 6.31 & m.{45 24 00,58 86 45| 67 . fue. M.
6| 7.568. 1m./45 21 30358 44 45] 42 | wh. 8. P
6 | 9.05 8. m.[45 18 80[58 52 45| 45 | 1. S
6 (10.52 u.1m.|45 14 0059 08 15| 48 | S. G .
6 [12.35 p.u.[45 09 3050 25 15| 43 | hrd ...
6 | 1.48 p.m.|45 07 0050 28 45} 46 | y1.S ..
7 | 8.02 8. m.|44. 27 0060 20 15 26 | 5. G ."
7| 815 a m.[44 26 #0100 21 45| 26 { S.G .
7 | 1.43 p.m.{44 22 30{61 00 15| 47 | P
12 | 9.02 0. m.[43 10 00(64 18 00| 55 | ¥1.S. bk
12 [12.08 p.m.[43 01 00;64 45 30] 47 | hra
Aug. 7 | 8578 m.[39 59 45(70 53 00/133 | gn. S
7 | 8.00 p.u.}40 00 150 42 20[120 | § brk,
8 | 6.10 a. m.l40 01 45[70 24 001131 | gn.
10 | 6.1 2. m.'39 53 00|71 32 00136 | wu. M
10 { 1.11 p.m. 39 48 00|71 48 30/120 br.
Sept. 18 | 8.21 a. m.!39 43 00{71 34 00304 | gn.
18 | 2.53 p.mn.[39 50 00,71 43 00137 | gn.
19 | 0.41 ».m. 39 05 30!72 25 30(519 | gn.
20 | 0.33 8. m. 39 02 4072 40 00328 | dk. gy. M..
21 | 8.37 a. .38 55 0072 50 30,231 | gn. M.
Oct. 17 |11.14 &.m.:35 02 2075 12 00120 | fno. gy. 8
18 [12.03 p.m.I34 38 30/75 33 30'124 | S. R
19} 1.45 p.m. |34. 00 00)76 02 00168 | gy,
20 ( 7.20 & w.[33 42 45[77 31 00, 17 | 8]
20 {10.00 a. tn. {sa 37 30177 26 30 14 | cva LS Bk $R 110 e
20 [10.55 a. m..33 37 15177 85 40; 17 | cra. y1.S brk.Sh ..., | m:'
20 [11.10 a. m.I33 38 0077 46 00' 15 | cra. yL 8. rot. Co. .. e
20 [12.13 p.an.!33 37 4577 36 1£0| 15[ gy.S.mt.Cooooo L. | i
0,33 34 00,77 42 00 9] gy.S.hek.Co. ..ol .. e
3 38 00[77 46 00 15 | gy.S.brk.Co......... . ‘ ot l
Gt .

* Also brk. Sh.



‘WORK OF STEAMER ALBATROSS, 81

[79]

1880, to Oclober 20, 1885—Continued.
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Record of serial temperatures taken by the U. S. Fish Conumission steamer Albatross during the year 1885.

o Temperature (dogrees).
Pogition. z |
a2 |
[ Serial ER gl & | ¢ | & s |||« a8
181 —_— -~ S -4
Date. ; number. & ; Character of bottom. E E g g g g g g g g g s

| o sl 22|22 |8|2'812|23]%1¢

! Lat. N. |Long. W, g 18| =2 8 & & & & & & & & & b= S

j o i Eia : oy g = o o S = s o o =3 2

; A <ja|&8 |8 |2 || |sig|&8|E|&8|8|=|8

1885, i ot ot : {
Mar. 13 - 2393 . 28 43 €0 | 87 14 30 525 . gy. M 684 3 41.0
Apr. 1, Hyd.699 ! 31 5145 | 79 17 00 86 ! 60 | 69. 60.3
3, Hyd.702 1363000731400 2,340 : b 2. 36.8
4 Hyd.703 | 36 4500 | 73 28 00 | 1,646 . 66 |.. 37.2
4 Hyd. 704 [ 36 5730 | 7347 00 | 1,436 55 3 3 37.5
4| Hyd.705 |27 0108 | 741000, 1,208 521601 . 38.7
S Hyd.712 370430743200 98 49 | 50.8 -l EESGE-CE R TEEY PUNPURs PRI PRI FN N SPUCIIN PO PO SEUUUE ISR
Aug. 7 2542 1 40 00 15 | 70 42 20 129 76 | 59.8 3 40.8 |...... 47.2
9 Hyd. 849 [ 3949 60 | 70 42 00 452 | 77 | 50.5 1 57.0 1 49.8 | 44.0 L 39..6
10 1 Hyd. £54 | 39 41 00 ; 71 42 00 378 ; 77 1625|458 |49.0 | 42.1 3 39.6
11 2564 | 39 22 00 ; 71 23 30 | 1,396 | 78 | 61.6 | 58.1 | 51.3 | 48,8 | 40.3 | 40.0 * 89.4 | 39.0 | 30.2 | 33.8 . 38.5)41.3| 37.3
28 2565 | 38 19 20 | 69 02 30 : 2,069 , 77 [ 76.8 1 53.7 | 53.1 |54.2|49.9(40.130.43%7(89.01 386 38.8130.6( 36.2
29 2566 1 3723 00 | 68 08 00 | 2,620 ! 80| 81.2[79.2/66.6|64.6 (630501537453 !40.7]|40.2!30.5|39.3 36.4
Sept. 1 2571 | 40 0930 | 67 09 00 | 1,376 721657 )60.2|54.8145.7|41.8(40.0|39.7[33.8/39.81...... Lo, 37.8
2 2573 1403418 (660900 | 1,742 711683 161.0}528|49.442.0(40.2(39.7]39.130.4(386'388)]|381 37.3
3 2575 | 41 07 00 | 652630 | 1,710 71171.2 [ 59.1]52.8 47.0(41.3|40.2/39.839.3|88.7|38.8384|380]| 37 1
Oct. 21 2628 | 32 24 00 | 76 55 30 528 77179.9177.6 ( 59.0 I 48.0 [ 455 | 40.2 ... .o it e, 38.5
* 5 fathoms. 10 fathoms. $15 fathoms. § 25 fathoms. || 50 fathoms. 250 fathoms.

e8
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Record of temperatures and specific gravities taken by the U. S. Fish Commission steamer Albatross during the year 1835,

Temperatare | .
Tempera- Pemn p | Specifio
pera- 'of specimen at: : Ay

Date. Time of day Locality. Depth, tare by at- | oo 'of the | timo specific ] Specific | gravity re-
tacbed ther- air vity was gravity. |duced to 690
mometer. . gﬂ;ak'én. Fahrenheit.

1885. ° 4

Jan. 22| 9.40a.m .| Sta. 2333, Lat. 200 59 N., Long, 86223’ W 80 83 1.0234 1. 027126
Jan. 22| 7.00 p.m .| Off island of Cozumel.............. ...... 76 70 1. 0265 1. 027950
Feb. 7| 1.00 p.m .| Sta 2369, Lat. 28° 1¢ 30’ N., Long. 850 32’ W. 63 73 1. 0238 1. 025724
Feb. 11 | 11.45a. m .| Hyd. 583, Lat. 28> 58’ 20/ N., Long. 83° 14/ W ..ciivimmceriennnennnns 51 70 1. 0264 1. 027850
Mar. 1| 5.00 p.m.| South Pass, Mississippi River......ccceeiiioiiiiiiiiiiiiaa, 58.5 58 1. 0016 1. 0013Gd
Mar. 1! 5.30p.m.| Jetties, Mississirpi liver 56 58 i 1.0016 1.0013C0
Mar. 1| 6.00p.m .| Off jetties, Mississippi River* ..............cooeiai... ceeeae cheeean 55 67, 1. 6094 1. 010387

Mar. 1 7.00p.m . 3 rhmssesosiaan 61 61 1. 0140 1.01413
Mar. 1| 3.00p.m. 61 64 1. 0144 1. 014948
Mar. 1 0.00 p.m. 60 68 1. 0140 1. 015136
Mar. 1]1000p.m. . 60 €0 1.0182 1. 018200
Mar. 1| 11.00p.m. 58 69 1. 0186 1. 019887
Mar. 1{12.00m.... 59 68 1.0245 1. 023436
Mar. 2| 1.00a.m. 60 68 1. 0269 1.027136
Mar. 2| 200a.m. 60 68 1.0264 1. 027536
Mar. 2| 3.008.m . 67 69 1. 0208 1. 026087
Mar. 2! 6.27a.m .| Sta.2379, Lat. 280 00’ 15" N., Long. 87042/ W ... iiiiemneaencaonnd|. Gl 76 1. 0258 1, 028232
Mar. 2| 8.00p.m .| Sta 2381, Lat.28° 05 N., Long. 87056/ 15" W....cooueiirioimannnnnn. 60 79 1. 0252 1. 028183
Mar. 3] 8.00a.m .| Sta. 2382 Lat.28° 19/ 45" N., Long. 88° 01/ 30/ WW. .. _c.ionvicicnnannnn 61 81 1. 0250 1. 028339
Mar. 3| 8.00p.m.| Sta 2383, Lat.28° 51’ N., Long.86° 18 W. . __..cieenivoticaeococnnens €0 79 1. 0250 ¢ 1. 027083
Mar. 4} 800am .| 5ta 2387, Lat. 28024/ N, Long. 860 04/ W ..o oiiiiinnooniiinnrnannnns 6l i 1. 0240 1. 026018
Mar. 4 (12.00am .| Lat.29° 2% N., Long. 877 52" 30" W .eerunrereriecnrrenrerensnnrennes 64 79 1. 0242 1. 027183
Mar., 4| 800p.m.| Pensacola Bay, FIoTida....c.oomeivnuiniiiimennioneionnnenan. eaan ] 76 10251 1. 027332
Mar. 7]12.00m...| Lat.20°15 11" N., Long. 8,038’ W ........... A 61 76 1. 0258 1. 026232
Mar. 13 | 10.00 a.m .| Sta. 2393, Lat. 28° 43' N., Long. 870 14/ 80" W . .....iciieeirannnnennn. 70 79 1.0236 1, 020383
Mar. 13 O e iei et evcr e 70 78 1. 0248 1. 027608
Mar. 13 do 70 77 1. 0254 1. 028018
Mar. 13 do 70 77 1. 0250 1.027618
Mar. 13 ..do. 70 7 1. 0248 1.027418
Mar. 13 O 70 77 1. 0250 1. 027618
Mar. 13 1 10.008. 1 {.oeei o0 mennniie i eaaes 70 " 1.0248 1.027418
Mar, 13 . [ (Y PPN 70 77 1. 0250 1.027618
Mar. 14 | 11.00 a. m .| Sta. 2399, Lat. 280 44/ N.,Long.86° 18 W.. ...... 70 81 1. 0246 1. 027939
Mar. 15 | 11.30 8. m .| Sta. 2406, Lat. 280 46’ N., Long. 84° 49/ 30 W ...... 66 82 1. 0247 1. 028220
Mar, 16 { 1200 m ...| Lat. 282 20’ N.,Long. 84015 W .............cc.... 62 8 3. 0246 1. 028326
Mar. 16 545p.m . Hyd. 668, Lat. 27° 5¥ 30" N, Long. 83° 45/ 25 W 60 82 1. 0246 1 1. 028120

*Course of ship SE. § E., 8.2 knots per hour.

‘SSOULVA'TY YAWVILS JO JYOM [18]
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Record of temperatures and specific gravities iaken by the U. S. Fish Commission steamer Albatross during the year 1885—Continned.

Tempera- Temperatunre Specifi
. c Tempera- (of specimenat . pecitic

Date. Timeof day Locality. Depth. t;‘(‘:‘i;g?t]::; tore (Yt? the m;?o specifio| Specifio | gravityre.
; e air. + | gravity was gravity. |duced to60°
ometer. taken. Fahrenheit.

Mar 37 | 12.00 T Bay, Florid : Surfacerome: ° ° °

. 00m ... Tampa Bay, Florida. ....oooeiiiieiiaiiiieaiiiieenes veenerreiinenan urface ... .oooe. 63 63 . 02 .

Mar. 18 | 330p.m. Hyd.p(iTS, Lat. 270 08 30" N., Long. 83° 19’ 307 W " 66 67 :I,g } 8222 } g#;gg
Mar. 19 | 830 a.m .{ Hyd. 686, Lat. 26° 08’ 30" N., Long,. 83¢ 03’ 45" w 66 65 82 1.0243 1 0‘278‘20
Mar. 19 | 1.30 p.m .| Hyd. 691, Lat. 250 39’ 30’ N., Long. 83° 01’ W............ vecesceavenann veeelO coniinniaana. 69 67 81 1. 0244 1. 027739
Mar. 10 | 6.30 p. m .| Sta. 2414, Lat. 25° 04’ 30 N.. Long. 82050/ 15" W..oovieiaaninrnnnnnnns 68 65 81 1.0244 1027739
Jupe 3 |12.00m ...| Lat. 37010’ N.,, Long. 74934’ W ... . cireinirnnrnninarannecnnonnns 67 3 81 1. 0248 l. 058139
June 4 |12.00m ...| Lat. 36020 24” N, Long. 742 46" 45" W ..coiiiieiiiiiiiennces vesenaen 70 72.5 83 1. 0242 1.027928
Jane 5 |12.00m ..| Lat.35° 22’ 57" N, Long.75° W.......cccceeee secmseecsvatencrocactans 72.5 75 78 1.0244 ]: 027208
June 19 | 9.00a.m .| Hyd. 744, Lat. 410 18 15” N., Long. 63° 56"/ W ..... teceveseennaaaisan 67.5 66 81 1. 0248 1. 028139
June 19 | 12.00 m ...} Hyd, 745 Lat. 410 19' 23" N., Lopg. 63° 35' 30" W .......eeeen cemmiean 69 7l T 1. 0250 1.027983
June 19 | 7.00 p.m .| Hyd. 749, Lat. 410 20’ 30" N., Long. 62° 57 W...... vemeeoe teeeeseeenn 61.5 61 84 1. 0232 1. 027112
June 20 | 7.00 a.m .| Hyd. 750, Lat. 400 40’ 80” N., Long. 60° 8% W...coeeiiiiiiiimennnnens . - 77 62 82 1. 0246 1. 028120
Jupe 21 | 12.00 m ... Lat. 40° 22" 547 N., Long. 550 21' W eenenoccceencnanncnens .do. 7m |- 68 .80 1.0250 | 1.028160
June 21} 4.30 p.m .: Hyd. 752, Lat. 400 24' 30" N, Long. 542 24’ W B 73 68 76 1.0257 1.028132
June 22 1.00 p. m l Hyd. 756, Lat. 40° 55/ 30"’ N., Long. 52° 02’ 30" W (1] G4 76 1. 0250 1. 0827432
June 22 | 830p.m ., Hyd. 757, Lat.41° 51’ N., Long. 51°31' W.. 54 68 B 1. 0230 1. 625265
June 23 | 8.00a.m .| Sta 2427, Lat. 42° 46' N., Long. 51° W ..... 48 50 ki 1 0232 1. 026008
June 23 | 7.00 p.m .| Sta. 2434, Lat. 43° 08’ N., Long. 50°40’ W..._.... 48 52 77 1. 0230 1. 025618
June 24 | 9.00am .} Hyd.762, Lat. 43038 N., Long. 49742 W. ... .ciciiiaiaanan.. 48 53 76 1. 0228 1. 025232
June 24 | 630 p.m .| Hyd. 765, L1t. 449 26° N., Long. 49933 W..coeeeecnieiinnnnnes 45 50 7 1. 0230 1, 025265
June 25 | 8.45a.m .| Sta, 2443, Lat. 45244’ N., Long. 49945 W.........cceiicenannes 46 50 74 1. 0232 1. 025288
June 25 | 12.50 p. m .| Sta. 2445, Lat. 460 0% 30" N., Long. 49°48/30" W.___.......... 44 47 74 1. 0232 1. 025286
June 25| 7.00 p.w .| Sta 2449, Lat. 46037 N, Long. 490 50/ 307 W .. ............... 42 48 74 1. 0234 1. 025486
June 25 | 11.13 a.m .| Sta. 2454, Lat. 470 16’ N, Long. 51916’ W......ccooioiiieenanns 42 46 73 1. 0236 1. 025524
July 2| 10.40a m .| Sta. 2457, Lat. 47° 13’ N., Lon@. 52° 24’ W ..o iaamaciacnnas . . 47 48 Kk 1. 0226 1, 025218
July 2| 6.10p.1n.| Sta. 2458, Lat.46°23’ N., Long. 52045’ W.. .. .cciiaaaaiaiis . 46 S50 77 1. 0224 1. 025018
July 3| 8.00a m .| Sta. 2463, Lat. 45° 44’ N., Long. 54° 27/ W .. 48 51 7 1. 0230 1. 025265
July 3| 12.30 p.m .| Sta. 2465, Lat. 45° 35’ N., Long. 55° 01 W .......... 50 53 76 1, 0228 1. 025232
Jaly 3] 8.00 p.m .| Sta 2468, Lat. 450 11 30~ N., Long. 55° 51’3 . W. 50 54 76 1. 0228 1, 025232
July 4 | 10.30 & m .| Sta 2471, Lat. 44° 34' N., Long. 56° 41/ 45’ W .. 5 56 76 1. 0228 1. 025232
July 4| 5.10 p.m .| Sta. 2473; Lat, 44° 27 157 N, Long. 57° 10' W ... 51 56 76 1. 0220 1. 024432
July 5 0.15am .i Sta 2483, Lat. 44° 16’ N, Long. 570 12/ 457 W _. 53 56 78 1. 0214 1.024208
July .5 | 7.12p.m .| Sta. 2489, Lat. 44° 43’ N., Long. 57° 22/ 45" \V .., 53 55 78 1. 0214 1. 024208
July 6| 9.00am .| Sta. 2493, Lat.45°°19’ N, Long. 58° 51/ 15" W .. 4 54 8 1. 0212 1. 024008
July 6! 7.00 p.m .1 Sra 2409, Lat. 44° 46’ 30" N., Long. 590 55 45 W ien 56 62 77 1. 0215 1. 028118
July 7| 800a m . Sta. 2501, Lat. 44° 27’ N., Lopng. 60° 20’ 15" W ..cceviiniaaaas cecanansn ceoudo..... PP 56 58 18 1. 0213 1.024108
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July 7| 7.00 p.m .| Sta. 2505, Lat. 430 23’ 30"’ N., Lat. 61° 44’ 157 W 63 63 80 | 1. 0214 1. 024560
Joly 8 9.00a m .| Sta. 2508, Lat. 44° 28’ 30 N., Lat. 62° 56’ W_...... 61 62 82 1.0210 1. 024520
July 8/ 11.30a m .| Sta. 2509, Lat. 44° 30’ N., Long. 63° 18’ W. .. 61 65 82 1. 0208 1. 024320
July 9| 0.00am .| Harbor of Halifax, Nova Scetia............... 61 67 78 1. 0206 1. 023408
July 11 | 12.30 p.m .| Sta. 2511, Lat. 44° 05/ 30" N., Long. 83° 31’ 30" W. 55 60 78 1. 0216 1. 024408
July 11| 7.30p.m .| Sta. 2514, Lat. 430 28/ 30~ N, Long. 63° 57 3¢ W .. 59 61 , 78 1. 0216 1. 024408
July 12 [ 11.15a. m .| Sta. 2518, Lat. 43° 05’ N., Long. 61° 40’ 30" YV ... 59 60 80 1. 0216 1. 024760
July 12] 7.00 p.m .| Sta. 2522, Lat. 420 20’ N., Long. 65° 07/ 30 W .. 62 62 l 80 1. 0216 1. 024760
July 13| 840a m .[ Sta. 2526 Lat. 410 40 45 N., Long. 65 36" W 66 65 82 1. 0230 1. 026520
July 13 | 7.00 p.m .| Sta. 2528, Lat. 41° 47 N., Long. 650 37/ 30" W 60 65 82 1. 0230 1. 026520
July 14 | 8.30a.m .| Sta. 2530, Lat. 40° 53’ 3¢’ N., Long. 66° 24’ WV 67 70 1. 0224 1. 026500
July 14 | 6.00 p.m .| Sta 2532, Lat. 40° 34° 30" N.,Long. 66048 W .. ..ovoniinnnnnnand]onn. d 66 72 85 | 1. 0224 1, 028500
July 15| 8.30a.m .| Sta. 2534, Lat.40° 01’ N., Long. 670 20/ 15" W __..._........ esecsccacecloann do 70 l G6 85 | 1. 0234 1. 027500

Notr.—Specimens retained in lower laboratory until they had acqnired about the temperature of theYoom ; thermometer corrections applied; Tagliabue thormometer
msed ; makers No. 344, F. C. No. 5300; F. C. No. of float 5165.

In the preceding tables the abbreviations for the characters of the bottom and the instrument ysed are from the fol-
lowing code :

1 H |
Abbre- Abbre- f , Abbre- : Abbre. : Abbre- ! Abbre- .
viation. Meaning. viation. Meaning. I viation. Meaning. viation. Meaning. viation. Meaning. | Jiation, Meaning.
’ | i
]
Clay. l .| Pebbles. large. brown. - dark. 'L B.T..| Large beam-trawl.
Coral. ze. rocky. chocolate color. .| gray. i 8.B.T..| Swall beam-trawl.
Stones. Rock. rotten. red. ' Bl Dr ..| Blake dredgo (deep-
Gravel. Shells. sticky. i white. ! sea dredge).
Sand. Globigerina. coarse. ‘ slate color. stiff. Sh. Dr..| Ship’s dredge (mud-
Foraminifera. Specks. .| hard. ellow. bag).
P'teropods. broken. small. | lack. Tgls....| Tangles.
M .......| Mqgd. fine. soft. ' blue. .
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Report U. S, F. C. 1885.—Tauner. . Albatross. PLATE I

Key West ., Fla . January 1885.

: Steering-card. Key West, Florida, January, 1885.



PLATE IIL

Report U, S, F. C. 1885.—Tauner. Albatross.

Narragansett Bay. June I1585.

Steering-card. Narragansett Bay, June, 1885



Report U. 8. F. C. 1885.—Tanner. Albatross. PLATE III

ChesapeakeBay, October 1055

Steering-card. Chesapeake Bay, October, 1885.
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IL—REPORT ON THE WORK OF THE UNITED STATES FISH
COMMISSION STEAMER FISH HAWK FOR THE YEAR ENDING
DECEMBER 31, 1885,

By Lizur, L. W. PiepPMEYER, U. S. N., COMMAXDING.

[Abstract.]

On January 1, 1885, Licut. W. M. Wood, U. S. N., baving been de-
tached from the command of this vessel, I assumed command, being
the next in rank in the naval bravch of the service. From that time
until the 7th of that month I caused to be made such repairs as the
Weather would permit, and made preparations for shad-hatching work
I Florida.

. On the morning of the 7th, at 7.40 o’clock, the river being compara-
t’_vely free of ice and the weather clear, I proceeded down the Potomac
River and Chesapeake Bay to Norfolk, Va., arriving at Norfolk at 9.20
& M. on the Sth, having anchored off Fort Monroe during part of the
Mght.  On February 1st I received orders to coal at the Norfolk navy-
yard, and on the 2d steamed to the navy-yard and filled up with coal.

On Mareh 15 received orders from Professor Baird to proceed to

avre de Grace, calling at Saint Jerome Station for a scow to be towed
UD. In obedience to these orders I got under way on the morning of
tl{e 16th and proceeded up the bay. At 6.20 p. m. came into Potomac

River. Ag 12.05 p. m. secured scow astern of ship, hoisted boats, and
f‘tea.med up the bay. In the morning of the next day, when within
:Sn?lles of Battery Station, found the ice too heavy to proceed, and
"‘nChOTed, but, finding that the ice was drifting the vessel ashore, got
Uder way and steamed toward Baltimore. Arrived at Baltimore and
Secured to Hooper’s wharf, where I repaired damage caused by the ice,
aud awaited the disappearance of ice from about the mouth of the Sus-
Quehanna River. ‘

u‘ Qn th(? morning of the 2d of April cast off from the wharf, steamed

StI')ut‘he river, took in tow a coal schooner with 40 tons of coal for the

at( F‘OE, and steamed towards Battery Station. Arrived off the Battery

i 925 p. m,, and at 11.30 a. m. next day sccured to wharf. During
© passage up, found most of the buoys displaced by the ice. Re-

mained at. this station until April 8, During this time the crew were

employed in dragging the seine-haul and clearing it of obstractions.

{] ) 91
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On the morning of April 8, at 7 a. m,, in obedience to orders of Pro
fessor Baird, got under way with Generals Heth and Smith, United
States Army, of the Engineer Corps, on board, and steamed towards
the Sassafras River to search for the wreck of two coal barges which
had supk in the track of vessels bound up the bay. After cruising
about for some time in the supposed vicinity of the wrecks, getting
what information I could from fishermen, I was unable to find the wrecks.
I headed for Betterton and sent the launch ashore to bring off some
persons who knew the location of the wrecks. The launch brought off
Mr. Turner, who had reported the obstructions, and a fisherman whose
pets had fouled them. They piloted the vessel to the wreck buoys,
which we had seen, but which did not correspond with the description
of them given in the reports. They explained that the buoys had been
changed. After sounding with boats for a long time, it was found that
one buoy was entirely wrong; the other buoy was on the wreck of one
of the barges with 13 feet of water over it. Wae took up the first buoy
with our dredging-boom. General Heth went out with the two boats,
with a long line weighted with lead, and swept for the other barge,
which he finally found with 12 fect of water over it. I steamed up and
anchored the buoy, which we had taken up on the wreck. The buoys
are 400 feet apart. I then steamed back to Betterton, landed Mr. Tur-
ner and the fisherman, then returned to Battery Station, and secured
to wharf at 3 p. m.

The bearings (magnetic) of the wrecks are as follows: Grove Point,
SE. by E. } E.; Turkey Point, NE. # N.; Sandy Point, N. § E.; lati-

tude N. 39° 23’ 30’'; longitude W. 760 03’ 30”. On April 9 Generals

Heth and Smith left the vessel.
 April 24, at 3.45, started fires under main boiler. At 5.30 unmoored
ship and steamed up the Susquebanna, in obedience to orders from Pro-
fessor Baird. At 6.20 moored at coal wharf at Havre de Grace. Took
in 65 tons anthracite coal. Draught before coaling : Forward, 7 feet 4
inches; aft, 7 feet 6 inches. After coaling: Forward, 7 feet 10 inches;
aft, 8 feet 2 inches. Received 2.3%f tons of coal for steam launch.
Hoisted in steam launch.

April 25, at 5, unmoored ship and steamed down river and bay. At
10.20 passed the U. S. 8. Wyoming, cruising in the bay with the naval
c¢adets for practice. At 12.30 p. m. passed Point Lookout and proceeded
up the Potomac River, and on April 26, at 12.30, arrived at the Wagh-
ington navy-yard.

April 29, George F. Nelson was appointed apothecary for duty on
board this vessel and on April 30, J. A. Kite, M. D., left the ship, hav-
ing resigned his posmon as assmtant in the Fish Commlssmn

May 7, at 10.40, in obedience to orders of the ¥ish Commissioner, un-
moored and steamed around to-the Sixth street wharf, Washington.
At 12.20 cast off and steamed down the river with party of fish-cultur-
ists op board. At 2 p.m. turned off White House fishery and prog¢eeded
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up the river. At 2.45 arrived at Fort Washington and secured to wharf,
The party left the ship to inspect the hatching station. At 5.25 the
party returned on board, unmoored ship, and steamed up the river. At
6.50 arrived at the Sixth street wharf. .

May 16, at 8.30 a. m., cast off from wharf and steamed down Potomac
River, At 10 a.m. arrived at Fort Washington. At 11.30 a fire broke
out in the fort; landed crew with fire-buckets, and went to assist in put- -
ting out the fire. The following named men were detailed to take spawn
under instroctions: Jacob Svedlin, quartermaster; R. W. Owens, cox-
8wain; John Baker, quartermaster; Andrew Solvin, seaman; Charles
Stifinson, seaman. On May 17, the spawn-takers visited the fisheries,
:.nd returned with 90,000 shad eggs, which were delivered to the sta-

ion.

. May 20, at 11.55, in obedience to orders from Professor Baird, got
under way and steamed down the river, bound for the Delaware; and
at 9.25 on the 26th arrived off Gloucester Point, New Jersey. On May
?Sa the spawn-takers reported Bakeoven’s fishery as having ceased fish-
Ing for the season. At 7.55 p. m. the steamer Lookout arrived with
8team launch Cygnet in tow, and anchored near this vessel. Obtained
677,000 shad eggs to-day. .

June 1, at 10.35, got under way and steamed down the river. At 11
Stopped off Bennett’s fishery, and I took some young shad ashore to
8how the fishermen. At 11.55 steamed up the river. Deposited 330,000
Young shad. On June 3, Faunce’s fishery stopped work for the season,
and Frank N. Clark left the ship, having been connected with the shad
Work since May 23. On the 13th, at 8 a. m., got under way and steamed

O0wn the Delaware River.* At 12 arrived at Port Richimond, Phila-
delphia, and moored ship to coal wharf.
an‘;une 14, at 9.20, got under way and steamed down Delaware River;
Ch on the next day at 7.50, passed Cape Charles and steamed up
€sapeake Bay.
A gilne‘li), at 11.10, got under way and steamed out of Hampton Roads.
fath 40 unchorgd off Butler’s Bluff in 5 fathoms of water, veered to 10
Spec(;ms of chuins. Took two spawn-takers in flat-boat and went to in-
On g1, trap-nets. At 3.30 returned to ship with 200,000 mackerel eggs.
and dffdnext; day these 200,000 Spanish mackerel eggs were dark colored
this df not, Seem t(.) be thriving, owing to rust in the tank. At 9.20 of
fou ldy arrl‘ved off Buttler’s Bluff with schooner Oriole in tow. Sent
sl m?oats with spawn-takers to attend pound-nets. About 150 Sp‘a.n-
the ldctkergl were caught in four pound-nets, but few found ripe. On
fe\v; 8t, of the 200,000 Spanish mackerel eggs obtained on the 19th, a
1ad hatched, but all died, caused probably by rust in the water.

(‘3{1 June 23, W. P. Sanerhoff reported on board for duty in connection
'th Spanish mackerel hatching.

»
For 4 f . . N s X 1. (Y
. 395-:)951."@ acconnt of the slind work of this season, sce Bulletin U. 8. I.-C., 1885,



94 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [4]

June 29, at 2.40 p. m., while unmooring ship from navy-yard at Nor-
folk the after mooring line parted, and the port propeller took against a
large spar fender across the slip, carrying away two blades of propeller.

On July 6, the spawn-takers reported considerable numbers of Span-
ish mackerel taken, as many as 800 in a single pound-net; they also
reported that the fish were either spent, or in various degrees of imma-
turity. On the 8th the spawn-takers visited the several pound-nets
during the day and night but obtained no spawn. Fishermen report a
large decrease in the catch of Spanish mackerel. At 2, the steamer
Lookout arrived and anchored near this vessel. At 3.15, the Lookout
got under way and proceeded to Hampton Roads.

July 13, at 9.20 a. m., the steamer Lookout, with Assistant Commis-
sioner T. B, Ferguson, arrived and anchored near this vessel. Received
from the Lookout six small hatching eylinders in bad order. I visited
the Lookout, and the assistant commissioner visited this vessel and
inspected the hatching apparatus. At 11.20 the Lookout proceeded
down the bay.

July 15, at 4.30, the spawn-takers returned, having obtained from
gillers 500,000 good Spaunish mackerel eggs. At 12.20 I went in steam
launch to inspect hatching operations at Cape Charles City and to
make arrangements for quartering spawn-takers. Returned with steamn
Jaunch at 2. Sent Mr. Cleaveland ashore at Cape Charles City to es-
tablish a sub-station for the purpose of hatching Spanish mackerel.
F. J. Barry, machjnist, and Charles Winters, boatswain’s mate, were
sent with steam launch. The 500,000 Spanish mackerel eggs obtained
last night all died while under process of hatching.

On July 18, W. P. Sauerhoff and C. Stiffinson, spawn-takers, with
one flat-boat, were stationed on Tangier Island to attend pound-nets.
On the 20th, received 125,000 Spanish mackerel eggs; of this number,
30,000 good fish were hatched out on the 22d, and were inspected and
deposited in Tangier Sound at 6 p. m. of the same day.

August G, sent Lo Battery Station the hatching coves, frames, pipes,
cylinders, spawning buckets, and pans; and on tbe 9th, took a party
of men with me in.the steam launch and second cutter; got pile-driver
under way and towed it into Iish Commission station at Saint Jerome,
Md., and returned to ship. On August 15, Assistant Engineer S. H.
Leonard, jr., reported for duty, relieving Passed Assistant Engineer I.
S. K. Reeves, detached from this date.

Angust 29, at 6, got under way and steamed up the Chesapeake. On
September 1, hoisted in the steam launch, and at 8.15 got under way
and steamed down the bay. At 2 p. m. arrived at foot of Skinner &
Son’s marine railway and moored ship alongside of steamer Mary
Washington. On tbe 6th, the ship was hauled out on the railway to
c¢lean Dottom and put on new propellers. On the 11th, Messrs. Clark
& Co., machinists, took old propellers off and commenced fitting new
ones in place, with the assistance of the ship’s crew. On September



[5] WORK OF THE FISH HAWK. 95

12, engineer’s force and machinists from the shop were employed fitting
new propellers. At 4 the ship was launched from the railway and
moored to the wharf.

September 18, Passed Assistant Engineer I. 8. K. Reeves left the
ship to report to Professor Baird for special duty, having been relieved
by Assistant Engineer S. H. Leovard, jr. At 12 got under way and
steamed out of Baltimore harbor. At 4.30 arrived at Battery Station
and moored ship to wharf. )

September 19, at 7.30, unmoored ship and steamed up Susquehanna
River. At 8.05 arrived at Havre de Grace, Md., and moored ship to
Furnace coal wharf. At 4.50 unmoored ship and proceeded down the
Susquehanna River. On the next day, at 5.30, arrived off Saint Jerome
Creek, Maryland ; and at 11.30 got under way and steamed down Ches-
apeake Bay. : ’

September 24, at 12.45 a. m..got under way. At 2.10 Cape Henry
was abeam, and about 4 passed out of Chesapeake Bay, bound to Wood’s
Holl, Mass. On the 25th, at 5.55 a. m., passed Sandy Hook and steamed
up New York Bay. At 8arrived at the Brooklyn navy-yard, and moored
ship to wharf. The next day, at 10.45 a. m., left the navy-yard and pro-
ceeded up the East River. On tbe 27th, at 5.30, arrived at Wood’s
Hol, Mass., and moored to Fish Commission wharf; and on the 28th,
sent all articles of hatching apparatus ashore and stored them in Fish
Commission storehouse. Sent fyke-net to storehouse. On November
18, hauled ghip to coal wharf and moored. Stored three flat-boats and
the black gig in Fish Commission storehouse. On December 3, Ensign
V. J. Maxwell reported on board this vessel for duty.

December 5, by order of Professor Baird, Isaac Scott, machinist, re-
Dorted on board this vessel for duty from steam launch No. 68, and F.
J. Barry, machinist, of this vessel, was ordered to report to Passed
Assistant Engineer I. 8. K. Reeves, consulting engineer of the United
States Tish Commission, for duty on steam Jaunch No. 68. The vessel
Was at Wood’s Ioll at the end of the year.

GrovorsTRR CIrY, N. J., May 28, 1886.
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Record of Spanish mackerel hatching by the Fish Haivk during the scason of 1885,
Number taken.
tion. Fishery whonce 3 Time put | Time of | Number
Date. Station obtuined. z | = in cotPes. hatching.| butehed.
2 8 Eggs.
A&
1885,
June 19 | Fish Hawk ..... 141 *300, 000 Jane 22
20 | T'angier Isiand 31 3 *75, 000
July 10 |....do. ...... 3| 3 *200, 000
(.. do. ccuoce.... 111 150, 000
13 Hungor 8 Creek. 111 100, 000 175, 000
13 Buck River..... 31 3 600, V00
M|...do..eooea.. . : 3 11450, 000
15 Tnngmr Island.. bxllers Lorson.| 271 2 250, 000
15 0. doccecnnnn... Gillers: Cooper | 3| 3 “256, 400
Parks.
17, Hunger's Creek { R8ynor.......... 1)1 100, 000
18 Taugior Island..| Gillers: Cooper | 1| 1 *100, 000
& Parks.
20 ... ceanen. ..l 1 125,000 | 3 p. m ....} July 24 1130, 000
.21 c ap e Charlea 3 |**1,000,000 | 78 1 cooifeeenaracncforcaceancnes
(At,y.
2 L 0 YN 1 *75,000 [ On.m c..o|iceainifieeinanaa...
22 Hungor s Creok 3 600, 060 July 25 1500, 000
28 K 1 S B 1 75, 000 July 24 160,
27 {'Ca pe Charles 1 *150,000 | 8a.m ... ). ... ...
City.
82 | 32| 4,500,000 1, 365, 000

Record of temperaturces on the Fish Hawk during the Spanish mackerel season of 1885,

Alfr, Cones. Surface. Barometer.
Date. Station.
Max Min, | Max. | Min, Max. Min. Max. Min.
1885. o o o o o o o [+ v
June 19 | Fish Hawl ... . 80 G5 72 72 ki 75 30.92 30.£3
20 { Tangier Island. 86 70 7% 3 % 73 30. 87 B, #0
July 10 {....do........... 95 73 80 79 KO 79 30. 58 30. 45
190 l....do........ 25 3 80 70 80 70 30. 58 30,45
13 Hunger s Creok. 81 71 78 8 70 77 30. 70 30, 40
13 | Baok River..... 81 ! 88 78 79 kil 0.7 3u. 49
141...do .ceen ... &9 711 7 70 77 77 30. 52 Ju. 37
5 | Tangier Island. 88 7% 70 78 0 ™ 30.72 30, 60
15....do.eeeca. .. 88 75 79 78 0 78 30. 72 aa. 50
17 | Hunger's Crook . 05 79 79 kil 80 78 30. 60 30, 76
18 { L'angier Island. 2 79 79 77 7 7 30. 80 30.70
20 0....do ol oL 94 74 80 70 84 83 30. 79 30, 65
21 C n.‘p o Charlos. 094 74 79 79 82 82 30.76 30. O
22 y .......... 90 81 79 70 82 81 30, 71 30. 02
22 Hungur 8 Creok 90 81 79 79 82 81 80,78 30.62
2B|....do.e....... 86 8 79 79 82 ‘81 30. 86 30.78
a1 |'C np o Chnrles &6 6 {ecenncefomannonnn 83 78 30.74 30. 62
t Onimpregoated.  $ Depoaited in Hunger's Creclk, §Dupositonl in Back River.

*Died.
[}

Put op board Lookont.

{1 Deposited in Tangicr Sound,

scaped.



IIL—REPORT ON THE WORK OF THE UNITED STATES FISH
COMMISSION STEAMER LOOKOUT FOR THE YEAR ENDING
DECEMBER 31, 1885. '

By Marr James A. SMiTH, U. 8. N., COMMANDING.

[Abstract.]

At the beginning of the year the Lookout was at Waters’s wharf, Bal-
timore, Md., as stated at the close of my last report.

Ou January 22 instructions were received to prepare for a cruise to
t.he Gulf of Mexico for the purpose of wmaking an investigation into the
tish resources of the Gulf coast of Florida. On the cowmpletion of the
€quipment, February 4, sailed from Baltimore, touched at Norfolk for
¢oal, proceeded by way of Chesapeake and Albemarle Canal and through

amlico and Core Sounds to Beaufort, N. C., arriving there on Feb-
Mary 12, where wo were detained by bad weather till the 21st. Ar-
Tived at Charleston, S. C., on the 22d, and, continuning, touched at Tybee

Roads and TFernandina, coaled ship at Key West, and arrived at Cedar
lnieys"’ Fla., on March 12, where we awaited the arrival of Assistant Com-

8sioner T. B. Ferguson, who joined the vessel on March 14.

W'O'l March 17 sailed from Cedar Keys for ensacola, stopped on the
ri:y at Saint Josepl’s and Saint Andrew’s Bays, and on March 24 ar-
re Qd.nt Pensacola at 5 p.m. The next day sailed for Mobile, Ala.,
aching there on the 26th, during the afternoon of which day hauled

€ vessel out on the floating dock to make some repairs, a slight leak in
.pa?PSterr‘n lxm:h?g been discovered during the passage. On March 30, re-
arri :bemg finished, the vessel was launched, and sailed for Pensacola,
ing on the 31st. Coaled ship, and sailed for Cedar Keys on April
’}Ollclned at Saint Josepl’s Bay and Appalachicola Bay, and arrived at
edar Keysou the 4th. Was at Anclote Keys on the 5th and at Clear
pr:(t:zl‘dHarbor)on the 6th. On April 7 was at Tampa, coaled ship, and
in th:t, (d_ t.o .1 unta Rassa, which was reached on the 9th, and remt?,ix.led
there I-ltzlclmt.y tll‘l the 13t!), when we, sailed for Key West, arriving
o8 Apgi 2 p. m. Coaled ship, and sailed for Havana, Cuba, at 4 a. m.
pril 17, and reached there at 5.45 p. . ; and on the 22d Assistant

Al
ominissi . ' .
Dltrlll§810nm T. B. Ferguson left the vessel.

8. Mis. 70——7 ¥
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Received instructions from the assistant commissioner to proceed to
Washington, D). C., but was detained until April 25, on which day
sailed for Key We\t reaching there at noon. Coaled ship, and sailed
on the 26th for Charleston, touched at Fernandina and Port Royal,
and arrived on the 30th. Coaled and proceeded on May 3. Passed in
Hatteras Inlet on the 5th, steamed up Pamlico Sound and through
the Chesapeake and Albemarle Canal, touching at Norfolk, and arrived
at the Washington navy-yard on May 7.

On May 8 the hatching equipment was taken on board, and on May
13 shad operations were begun in the Chesapeake Bay, near Battery
Station and in Elk River, and continued till the 17th, taking 1,406,000
eggs. From May 17 to June 5 the Lookont was engaged in two trips
to the Delaware River and ove in the npper part of Chesapeake Day,
procuring shad eggs and investigating the shad fisheries, especially
those in the Delaware above Philadelphia. Many fishermen were in-
terviewed as to the condition of the fishery, and the spawn-takers
were kept busy in visiting the fishing-shores and gill-boats to obtain
eggs. During these three trips 3,003,000 eggs were collected, making
a total of 4,409,000 shad eggs taken during the scason. Of this number
2,115,000 eggs and 454,000 fry were transferred to Battu) Station,
and 340 000 fry were suocesaful]y planted, 190,000 being put into the
Delaware River and 150,000 into the (Jhcsape‘lke Bay and its tribu-
taries.* . .

On June 6 proceeded to Baltimore, and on the 8th hauled the vessel
out on Skinner’s marine railway and had top, sides, and deck ealked,
and also some repairs made on boiler, which work lasted until the
19th,

On June 20 Assistant Commissioner Ferguson joined the vessel, and
we proceeded to Saint Jerome Station, which Mr. Ferguson inspected.
At 1 p. m, on the 21st, got under way and proceeded up the Potomae
River, .u'nvmtr at the Washington navy-yard on the next day. On -
June 23 left the navy yard with launch No. 68 in tow, and proceeded
to Battery Station, where we awaited orders until Jaly 3, when Assist-
ant Commissioner Ferguson came on board, and we proceeded to Bal-
timore. On July 6, with Mr. Ferguson on board, went down the bay to
Saint Jerome Station, arriving there at § a. m. on thé 7th. At 3 p. m.
got under way and steamed down to Tangier Island and anchored in Cod
Harbor over night. On July 8 started for Old Point, Va.. touched at
Hanger’s Creek, and anchored near Fortress Monroe at 4 p. m.

From July 9 to the 15th were engaged in the lower part of the Lay,
communicating with fishermew, carfying lumber to the TFish Hawk,
taking on coal, &e., stopping at Saint Jerome Station, and reaching
Battery St.mon at 7.15 a. m, on tho 16th. On Juh 14 and 15, with hy-

* For a detaile nl acconnt uf tlwso Shdd operations, see 1he report on this work in tlJO
F. C. Bulletin for 1835, p. 386,
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drometer No. 5247, took the density and temperature of the water at
Lhe following places:

Date. Locality. Donsity. T‘ﬁ'gﬁ”

1885. o
July 14 ' Off Tongict TSIODA wevereneeens connennn- . 1.0122 77
Jaly 141 Ag pound-nets near Fortross Monroo... 1. 0140 78
July 14 | Atwouth of Chorrystono Creek. ....... cees 1.0184 78
JUly 15 | At Poole Island .o oo it e aece e iae e e tnn s eeerananans 1. 0034 78

On July 16 left Battery Station, stopped at Havre de Grace, coaled
ship, and started for New York, going by way of the Chesapeake and
Delaware Canal to the Delaware River, then down Delaware Bay and
aloug the coast of New Jersey, reaching New York on the 18th. At1
D. m, of this day Assistant Commissioner Fergusou eame on board, and
We proceeded up East River and Long Island Sound to Wood’s Holl,
Mass., touching at New London, Bristol, and Nesport, taking in coal
at the latter place, and arriving at Wood’s Holl on the 20th, where we
awaited orders until ‘the 28th. :

On July 28 went to Clark’s Cove, near Néw Bedford, took scow in
- tow, and returned to Wood’s Holl. The scow was towed back on
August 5.

On July 29 took out a party of four scientists of the Fish Commission
to No Man’s Land for the purpose of eatching swordfish, and returned
to Wood’s Holl at 5.30 p. m.

On July 31 left for New Haven, where we took on board 20 bushels
of oysters to e used at Wood’s Holl for spawning purposes, and re:
turned to Wood’s Holl on August 2, stopping at New London on the
Way. The density of the water off Southwest Ledge, New Ilaven har-
bOI‘, wag found to be 1.0204.

On August 7 left Wood’s Holl with Assistant Commissioner T. B.
Ferguson and Prof. G. Brown Goode on board, and steamed out to

0 Man’s Land looking for swordfish, but found none. On the Sth
Weut off towards Southwest Ledge hunting unsuccessfully for sword-
ﬁ.nh, and at night returned to Wood’s Holl, where we awaited orders
till the 12t

On August 12 left Wood’s Holl for New York, arrived there on the
14th, ana reported for duty to E. G. Blackford, a fish comwmissioner of
the State of New York, to assist him in making an investigation of the
Oyster-beds in different parts of Long Island Sound, Prince’s Bay, Kill
von Kull, and Hudson River. Several trips were made to these points,
and the vessel was engaged in this duty till August 27,*

Ou August 28 left New York for Wood’s Holl, stopping at New port
to get a refrigerator, which was delivered at the Wood’s Holl Station
On the 29th. From this time to September 5 were making arrangements

e

* For report on this subject, see article of Mr. Blackford in this volume.
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to transport some live sole and turbot, which were expected from En-
gland, from New York to Wood’s Holl. On September 5 went to the
assistance of steamer Monohanset, which was aground, took off about
two hundred passengers, and landed them at the Old Colony Railroad
wharf.

On September 6, with Assistant Commissioner Ferguson on board,
left Wood’s Holl, stopped at New London over night, and reached New
York on the 7th. On the 11th went alongside the steamer Republic
at Jersey City to get the expected fish; but none having arrived, the
transporting equipment was removed and shlpped to Washington,
and on the 13th we returned to Wood’s Holl.

On September 21 left Wood’s Holl, with Secretary of State Thomas
F. Bayard on board, and proceeded to Newport, where Sccretary Bay-
ard left the vessel. On the 22d took on board a beam-trawl and car-
ried it to Wood’s Holl, where we awaited orders.

On October 2 carried several boxes of specimens to New Haven for
the Peabody Museum, and then took on board 50 bushels of oysters,
with which returned to Wood’s Holl on the 5th. . From October 6 to
17 were engaged in cleaning and painting the vessel.

On October 17 Assistant Commissioner Ferguson came on board, and
we proceeded to New York, touching at Newport (where launch Cygnet
and a cat-boat were taken in tow) and New Haven on the way, and arriv-
ing at New York on the 20th, when Mr. Ferguson left the vessel. With
the launch and cat-boat in tow, we passed through the Delaware and
Raritan Canal and down the Delaware River, coaled ship at Phila-
delphia, and reached Wilmington on the 22d. TFrom the 22d to the
28th were loading barge with old piles at the mouth of Christiana Creek,
with which arrived at Battery Station on the 29th. On the 31st towed
the barge through the Chesapeake and Delaware Canal, and delivered
it in Wilmington, after which returned to Battery Station, arriving on
November 1.

On November 2 towed a lighter of coal from Havre de Grace to Bat-
tery Station, and on the 3d left the station with Assistant Commissioner
Ferguson on board, and went to Baltimore, where Mr, Ferguson left the
vessel. On the 5th took some freight back to the superintendeunt of
Battery Station. On the 9th brought a lot of lumber from Iavre de
Grace to the station for use there.

On November 12 left Battery Station and proceeded by way of the
canal to the League Island navy-yard, below Philadelphia, where weo
took on several picces of heavy machinery and transferred them to
Battery Station, reaching there on the 14th, from which date to the
30th we awaited orders, the crew being cmployed at the station in
building a wharf, &. On the 30th two trips were made to Havre de
Grace and back.

On December 1 left Ba,t,tu‘) Station, having on board Messrs. Sauer-
hoff, Tolbert, and Kenly, and proceeded to Saint Jerome Station, there
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to ercct a wharf and clear the channel of sea-weed, in which work the
vessel and erew were engaged till the 10th, when it was finished, and
on the 11th left Saint Jerome Station and went to Baltimore, where we
took in coal on the 12th.

" On December 14 left Baltimore bound to Battery Station, with As-
sistant Commissioner Ferguson on Loard, but on reaching Sassafras
River we were compelled to turn back on account of the great quantity
of ice in the bay, and so we returned to Baltimore, and Mr. Ferguson left
the vessel. On the 15th made a second attempt to reach the station,
but after getting within half a mile of it were obliged to return to Balti-
more. On the 18th made another trial, and anchored for the night near
the station, the channel being still full of ice; but on the 19th reached
the station without difficulty, the tide having taken out the ice during
the night.

We bauled the vessel into the basin, moored her with chains 15 feet
from the west side of the basin, secured the boats on shore, unrove run-
hing gear, aud otherwise pwp.lrt,d the vessel for winter-quarters. On
Decembu 24 hauled fires on main boiler, blew it down, disconnected all
pipes in danger of freezing, and moved crew from vessel to quarters ou
shore which had been provided for them by instructions of Assistant
Cominissioner Ferguson. Such was the conditioun of things at the end
of the year.

The number of geographical miles made during the year was 9,887,
and the number of revolutions of the engine was 8,524,234,

U. 8. Fisg CoMMISSION STEAMER LOOKOUT,
Havre de Grace, Md., June 26, 1886.
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IV.—REPORT OF OPERATIONS AT THE TROUT-BREEDING STA-
"TION AT WYTHEVILLE, VA., FROM ITS OCCUPATION IN JAN-
UARY, 1882, TO THE CLOSE OF 1884,

By M. McDONALD.

The grounds, ponds, buildings, and other permanent improvements
at this station are the property of the State of Virginia. Its occupa-
tion by the United States Fish Commission is under an agreement or con-
tract which provides thatthe United States Commission shall bave full
use, occupation, and control of the station for fish-cultural purposes,
conditioned upon the payment of an annunal rental of $500. The cost
of the maintenance and conduct of the station is, of course, defrayed
by the United States Commission. Such permanent improvements or
alterations as may from time to time be required in the development
of the work of the station or to increase the convenience and facilities
f0.r such work, are to be provided by the commissioner of fisheries of

Irginia, and at the cost of the State.

The station was first occupied conditionally in January, 1882, with
the view of determining experimentally its adaptations as a breeding
and rearing station for the Salmonida, and the results of the season’s
WOrk were so satisfactory that its permanent occupation was deter-
‘lxgéloed upon and definite articles of agreement entered into in July,

OBJECT OF THE STATION.

The Wytheville station is centrally situated in the Appalachians, an
extensive tract of mountains stretching northeast and southwest from
New York to Georgia, and baving an average breadth of more than
100 mjles. The thousands of streams which drain thig area are well
f“l_al)ted to the trout. To most of them the red-speckled or brook trout
18 indigenous, and jn many which have been protected from excessive
or unlawful fishing this favorite of the angler still abounds.

1t is believed that, with proper protective laws, enacted by the legis-
}utures of the several States, and upheld and enforced by public opin-
lon, it is practicable to make both the brook trout (Salvelinus fontinalis)
and the rainbow or California trout (Salmo irideus) abundant in all the
streams of the Appalachian region. The Wytheville station occupies

(1] 103
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the geographical center of the region to be stocked, and is in casy com-
wmunication by rail with all parts of it.

The supply of water for the hatchery and ponds is practically un-
limited, and the facilities for the breeding, rearing, and distribution of
the Salmonide so exceptional that this station has been selected for
the prolonged, extensive, and systematic work necessary to re-establish
the trout fishing in the Piedmont and mountain regions of Pennsylva-
nia, Maryland, Virginia, West Virginia, North Carolina, South Caro-
lina, Tennessee, and the northern portions of Alabama and Georgia.

Experience has shown that it is not well, in general, to attempt the

. stocking of streams with fish less than one year old. - To hold and feed
the fish will require an extensive system of rearing-pouds, and entail
considerable cost in feeding, and greater expense in distribution. DBut
the assurance of success in stocking afforded by planting fish of such
size and vigor of movement as will give immunity from capture by the
small native predaceous fish of the waters will more than counterbal-
ance the increased cost of the work.

DEVELOPMENT OF THE STATION.

Prior to the occupation of the Wytheville hatchery by the United
States Commission the superintendent’s house, hatchery, and other
buildings were upon grounds not the property of the State, but occu-
pied under a conditional grant from 8. P. Browning, the owner. When
it was definitely determined that the United States Commission would
occupy and operate the station, the commissioner of fisheries of Vir-
ginia, to avoid the possibility of any embarrassment or complications
arising from a presumed uncertainty of tenure, acquired by purchase
from Mr. Browning the title in fee simple to 12 acres of land lying on
both sides of Tate’s Run, and extending to the line of the Atlautic,
Mississippi and Ohio Railroad. Within the limits of this tract are all
the buildings and other improvements belonging to the State.

At the time the station was occupied the improvements consisted of
a rough hatchery, its dimensions being 25 feet by 50 feet, equipped to
carry at one time 500,000 eggs of trout or other Salmonide; a comforta-
ble aud convenient superintendent’s house, and all necessary outbuild-
ings, &¢. There were no ponds for brood fish and none for the fry,
so that the California trout hatched out during the season of 1881-'82
and intended to be rcared for breeders were retained in the hatching-
troughs until the fall of 1883.

IMPROVEMENTS IN 1883 AND 1884.

During the summer and fall of 1883 the State cowmmissioner con-
strocted three ponds for the recepti’on of the brood fish. These were 10
feet wide, 50 feet long, and 3 feet deep, and connected with each other
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and the head of the spring by races for spawning. The ponds and
races were constructed entirely of oak plank, supported and held to-
gether by trussed frames. The interior surface of both ponds and race-
ways was painted with coal-tar. Immediately after the completion of
the ponds the California trout, then eighteen mouths old, were trans-
ferred to them. The paint was not thoroughly dry, and the coal-tar
diffused in the water exerted a distinctly deleterious influence, and oc-
casioned the loss of twelve or fifteen hundred fine fish, A number of
those which survived this calamity became subsequently blind, doubt-
less from the same cause.

Tbe springs which furnish the water-supply to the hatchery break
out in an oval depression in the hillside, and after flowing a short dis-
tance, the waters enter a subterranean channel, which they follow for
& distance of 200 yards, and finally reappear in the bed of Tate's Run,
at too low a level to be used for the supply of the breeding-ponds to
Ve located on the sloping hillside south of the hatchery. To obtain the
heeessary control of water-supply, the State commission caused to be
excavated through solid rock a channel leading from the basin in which
are the springs to the site of the proposed ponds, and, by intercepting
the flow through the underground channel, diverted the whole volume
of water (1,100 gallons per minute) so as to make it available for the
Supply of breeding-ponds. :

In the latter part of 1884 four additional ponds, 12 feet by 50 feet,
were constructed on the billside sloping south from the hatchery. The
lof"er sides and ends of these are formed of sheet-piling supported by
triangular trusses and stringers. The bottom and upper side of each
are of earth or rock. This modification in construction was adopted be-
cause experience had shown that trout in ponds with earth or rock bot-
toms thrive much better than where the sides and bottom are formed of
Plank. Various minor improvements, adding to the appearance of the
Station and the comfort and convenience of the work, were also made by
the State commission.

The improvements contemplated are as follows:
th(l) The construction of a railroad siding on the hatchery grounds for

e‘greater convenience and economy of distribution.

o (2) The crection of a new hatchery, 30 feet by 50 feet in plan, two
ories high, and thoroughly equipped for the most extensive work of

Propagation.

. (3) The construction of eight additional ponds for rearing thé Sal-

monide,

q (4) The construction of a complete series of ponds for breeding carp

and other warm-water species.

83'1.“2[(1)((3) e:ﬁimateﬁ cost of these and a number of minor improvements is

oo ;n ) the entfre expense of which, under our agreement with the State

missioner, is to be borne by the State of Virginia.
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PROPAGATION AND DISTRIBUTION.

No fish or eggs were distributed from this station in 1882, Twenty-
five thousand eggs of the California trout, forwarded from the collecting
station at Baird, Cal., were hatched out at the station and yielded 12,000
fry, which were retaived at the station to be reared for breeders. Twenty-
five thousand eggs of the Penobscot ralmon were hatched, yielding 22,000
fry, which were retained in the hatching-troughs and fed antil they were
fifteen montbs old, and then turned out in the tributaries of Now River,
with the view of making a conclusive test of the adaptation of thisspecies
of migratory fish to the rivers of the Mississippi Basin. - It is notexpected
that they will ever reappear in the waters in which they were planted,
since the fulls of the Great Kanawha River present an insuperable barrier
to their return; but should they live to mature, we would expect them
to be found in some of the tributaries of the Ohio which are nnobstructed
by falls or dams.

The only eggs hatched at the station in 1883 were those of the Cali-
fornia trout. Eighty-two thousand ova, forwarded from the McCloud
River station, were hatched out, yielding 44,000 fry, of which number
6,000 were retained to rear for breeders, and the remainder distributed
as follows:

To streams in South Caroling, under the direction of the State commissioner cueeveveeeeenn.... 8, 000
To the Roanoke and its tributarios, in Virginis . ..o iiieorinoane i inieiiiarnecnennonannnnnnn 4,000
To tributaries of the Holston, in Smyth County, Virginhh. coeenvoe v emraniiieiinicaeraaennas 5, 000-
To hoadwaters of Jumes River, in Virgipia .. . N URPR . N {1
To tributaries of the Shonandoah, in the anlcy of Vngmm .................................... 6, 000
To tributaries of tho Potomac, in Maryland and West Virginio......ccoverneriiiiiiieniiinnn.. 13, 000

Of the yearlings 500 were furnished to stock the ponds of the South
Side Sportmen’s:Club, on Long Island, and 50 were placed in the Roan-
oke River, in the vicinity of Big Spring, Va. Those farnished the South
Side Club are now breeding, and the great financial suceess that lLas
attended the fish-cultural enterprise of this club is a conspicuous ex-
ample of what may be accomplished in this direction by individual or
associated effort when intelligently directed.

The eggs hatched in 1884 were as follows :

From the Bucksport station, Maine, 100,000 salmon ova.

From the Northville station, Michigan, 7a,OOO brook trout ova.

In both cases the mortality after hatching was, for some unexplained

reason, very large.
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Irull details of the distribution of fish from this station during the
Season will be found in the following table :

Date,

1884,
Feb.uzs

25
Mar, 5
19
19
19
19

10
e}
19
19
19
19
Apr. 10
10
10
10
16

Distribution of Salmonida from TWytheville Station during 1884,

California trout. Brook trout. Ponoh

Water in which placed and lgﬂtﬁg},’ scgggaf-

locality. One | Two | Three | . One |oneyenr. mon fry.

year. | yeurs. | years. T | year.

Spring Creek, near WAarm [ .ev.eulioeveeeutincennes 4,500 oo iiifiaciiiei]ecerinean,
Springs, N. L.

urel River, near Warm |........].ceveea|iceenae. [ 141+ 2 O O P
Springs, N. C.

MilY reck, near Round |........ 150 [.ecenea. 5,000 f.oceneci]eaeeranans]oancanonns

Xnob, N.C.
Watanga Rivor, noar Car-
ter’s Depot, Tenn.
Hinwassce River, Calhoun,

Tenn.
Inpondof Tipton Jobe, John-
son City, Tenn.
Wills  Creek, De Xalb
g(l)unty, railroad crossing,
8

‘Warrlor River, Warrior Sta-
tiou, Ala.
Cahawba  River, Shelby
gtfunty, railroad crossing,
A

Choccoloceo Cr., Oxford, Ala.

Tallapooss River, at railroad
orouaiuf. Ala,
ngnh tivor, Cartersville,
a.

Coosawattee Rivor,E. Tona.,
Vu. & Ga. RR. R. crossing,
Morgan's Run, near Berry-
ville, Clarke County, Va.
Hurris Rup, 3) miles from

Oswego, N. Y,
E. G, Blackford, New York
F. C., for oxhibition.
Oﬂﬂye{;o River, noar Fulton,

Ponds of Hon. C. Delano,
Mount Vernon, Ohio.

390

370

480

8,89

6 | 15, 000

50

66

Distribution made by car No. 1, Messenger George H. H. Moore being in charge.

. A notable feature of the work was the stocking of a number of streams
torgia, Tennessce, and Northern Alabama with two-year-old Cali-
OTDfa trout. The rivers thus stocked were :
Min Creelk, near Round Knob, N. C.
2tauga River, near Carter’s Depot, Tenn.
10wassee River, near Calhoun, Tenn.
Wills Creek, De Kalb County, Ala.

arrior River,

A
Cahawba River
Chocceoloceo Cre

Tallapoosa, River, Ala,

Etowah Riv
Coosawat;

er, Cartersville, Ga.
tee River, near Rome, Ga.

Warrior Station, Ala.
, Shelby County, Ala.
ok, Oxford, Ala.-
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From 300 to 500 nearly adult fish were planted at each locality, and,
if the waters prove suitable and reasonable protection is afforded, we
may in a few years expect to find the California trout common in the
streams above referred to.

In the fall and early winter of 1884’85 some of the rainbow trout
bred at the station spawned.. The spawning began in December and
continued up to the first‘of March, yielding 49,000 eggs of fair quality.

WASHINGTON, D. C., April 14, 1886.



V.—~REPORT OF OPERATIONS AT COLD SPRING HARBOR, NEW
YORK, DURING THE SEASON OF 1885.

By FRED MATIER.

__On the work in hatching and distributing different species of Salmon-
1‘]_&3 and other fishes at this station (owned by the New York fish com-
ission), done wholly or in part by the U. 8. Fish Commission, T have
the hionor to report as follows :

WHITEFISH (COREGONUS CLUPEIFORMIS).

On January 1, 1885, there was received from Mr. Frank N. Clark, of
e Northville, Mich., station, one case containing 1,000,000 whitefish
.e'ggs in excellent condition. These eggs were placed in the Mc¢Donald
Jars, and hatched well. They were distributed in the decp lakes of
Oug Island, where it is possible that they will live. Letters from J.
tr;s Per’kins, esq., of Riverhead, Suffolk County, New York, the county
of :“sul‘(’l‘, say that it is rumored that specimens of whitefish of a quarter
@ pound had beeu taken from Great Pond, near that place, of the
glrevmus vear’s planting, but we have been unable to get specimens,
1d the rumors cannot be traced to any reliable source, although Mr.
erking has tried to do so.

BROOK TROUT (SALVELINUS FONTINALIS),

7 (%8 January 31, 1885, we received from Mr. Clark one case con taining
H’los eggs.. They came during very cold weather, and much of the
Wer: l)aletlng was frozen, and some ice was among the eggs, whi.ch
8prin quite dry and considerably indented.  We sprinkled them with
ture g water, at 380 Fahr., until we brought them up to that tempera-

atcahf"hen the.y were placed in the troughs. T]le loss of eggs during
l)lﬂce:]“g was 687, and of fry 536, or about 1,200 in all. The fish were
wer in streams at Islip and Bellport, on Long Island. Also there

¢ planted 10,600 fry, hatched from eggs taken at the hatchery.

RAINBOW TROUT (SA_LI\'[O IRIDEUS).

lolz)zbl‘uary 25, 1885, we received from the station pt Northville, Mich.,
1000 eggs of the rainbow trout in good condition, and on March 9
m 109
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another case containing an equal number, which were also in good
order. These eggs hatched very well, and 14,500 fry were placed in
streams within the State of New York.

The details will be found in Table III.

PENOBSCOT SALMON (SALMO SALAR).

This was the second year of our operations at this station, and the
apparatus was in better working order, as is usually the case with older
troughs, and we had a very successful hatching season. Incouraging
accounts of the plantings in Clendon Brook, one of the tributaries of
the Iludson, have been received from Mr. A. N. Cheney, of Glens
Talls, N. Y., who writes that this brook is swarming with them, and
who, by request, in October, 1885, went there and with a fly captured
several specimens, which he sent to Mr. E. G. Blackford, of the New
York commission, who forwarded them to Professor Baird at Wash-
ington. - These fish were from 6 to 7 inches long, and were probably of
the plant made in April, when the fry were from 1 inch to 13 inches
long.*

~ In 1885, we received 500,000 eggs of the Salmo salar from the station

* Since the above was written authentic accounts haveo becu recmvcd of the c.lpture
of four adult salmon in the Hudson. One of these was taken about tbe middle of
May, 1886, in Gravesend Bay, at the mouth of the Hudson, and weighed abont 10
pounds. It was captured by Mr. John Denyse, of Gravesend, and sent to TFulton
Markot. Between June 1 and 4, 1886, three salmon were captured at tho dam at Troy
in the shad nets. These fish woighed respoctively 10, 104, and 14} ponnds.

The following notes from Forest and Stream of June 10, 1886, refer to these fish:

Salmon in the Hudson.—Auothbor triumph has been scored for fish-culture. Salmon
bave been taken in the Hudson this scason to the number of perhaps half a dozen at
present. writing. Thc_\" are all recorded from Troy, below the State dam, with the ex-
ception of nne taken in Gravesend Bay, which we noticed a few weeks ngo.  In former
years an occasional stray salmon has been captured in the river at rare intervals, bt
these fish, coming jnst four years after tho first stocking of the river, point to the
plunt'ing of 1832 as the source of their origin. In that yoar a small plant was made
for the U. 8. Fish Commission from the hatchery of Mr. Thomas Clapham, at Roslyn,
Long Island, by Mr. Fred Mather, who has since continued the work on u larger
scale from the station of the New York Fish Cominission at Cold Spring Harbor, un-
der orders of Professor Baird, of the U. S. Fish Commission., State Commissioner
Blackford is making cfforts to get all the information possible concerning the capturo
of salmon in the river, and we shall, no doubt, hear of others being taken. The eggs
from which these fislh were hatched came from the United States station at Orland,
Me., in charge of Mr. C. G. Atkins. The Hudson may yet Lecome a salmon strean:.
Put up the fishways now, and protect the fish which have escaped the meshes of the
innnmerable shad-nets of the lower river, and give them a fair chance.

Several salmon have been taken Lelow the dam at this city within the past woeelk.
There are known to be four, and there are rumors of others, Tho largest one which
we have any positive record of weighed 144 pounds, and it was a fine plump fish.
The galmon are now stopped at the dam here, and are being taken in nets. This
should Ve stopped at onee, and fishways should be built to allow them to reach tho
upper river, whore they can spawn, Tho fact that there are salmon in the Hudson
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at Orland, Me., in charge of Mr. C. G. Atkins. Four cases, containing
250,000 in all, arrived ou January 15, 1885, at 7 p.m., in good condition,
and were unpacked the next day at 10 a. m. The temperature of the
water was 44 degrees and that of the eggs the same. Three hundred
and eighty eggs were found dead on unpacking. On January 22 we
received from the sawe source four additional cases, containing the re-
mainder of the eggs, which were in equally good condition. They were
unpacked the next morning at 8 o’clock, the temperature of the pack-
ing heing 34 degrees, while the water in our troughs was 36 degrees.
The number of dead eggs in this last lot was 1,930. In none of these
cases were there any indented eggs, which is always a sign of lack of
Moisture in the package, and I cannot too highly commend the excel-
lent manner in which they were packed for domestic shipment. Of
these 500,000 eggs, which will be accounted for in exact figures in the
tables at the close of this report, our loss was 75,000 'in eggs or fry
and by reason of those different deformities which are familiar to fish-
culturists, Of the 425,000 remaining, 270,000 were planted in the trib-
utaries of the Hudson in Warren County, N. Y.; 100,000 were sent to
the tributaries of the Delawaro River in Sussex County, N. J.; 50,000
Were placed in the Oswego River; and 5,000 were distributed privately.

8liould arouse anglers and game protectors to sce that the first crop is not destroyed.
0J. H. R., Trov, N. Y., June 7,1886.] '

Mr. H, P. Schugler, of Troy, has writteu to Mr. M. M. Backus, of New York, that
°u Monday last a 143-ponud salmon was canght at the State dam, making the third
Within o week, whose aggregate weight was 35 ponnds. Mr. Backus writes to Mr.

lackford that there is an impression at Troy that a few years ago the Stato legisla-
ture made an appropriation for a fishway at Troy, but it hns never bLeen built. Mr.

chuyler says that the fish referred to will be tho last one killed, as ““ a few kniglta
of the anglo intond to take matters in hand,” and that his brothor has notified the
fishermen that all fish taken in foture must bo returned to tho water, and adds: ‘I

elievo the waters in the viecinity of the dam are swarming with sulmon that are
Wnable to got above the dam,”

Two salmon have heen taken liere. Theso must be fish that were planted three or

our years ago by the 1. S. Fish Commission from the Long Islund hatchery. Isaw

the firat shipment taken to North Creck Ly Mr. Mather in 1882, while they wero on

] the platform at Saratoga, and expressed my opinion to him that it was doubtful if

18y would ever return, becanse they wore so small. I am prepared to beliove that
Wore will come. [D. Y. SMITH, TroY, N. Y,, June 7, 1880.]

On the 24 day of June some fishermen took from the waters of the Hudson, just

elow the State dam at this city, a strange fish, some 10 pounds in weight. They
Presented the fish to their employer, who was also ignoraut of its proper name and
Species, but found i very good eatings Yestorday another of the same fish was takon
b .the samo place. It was bronglt to tho city, and in the ovening I Lad the pleasure
of luspecting a fine male salmon, which measnred 28 inches in length, 16 in girth, and
Weighed 10 pounds 8 ounces. Did not the legislature provide for the construction of
a ﬁ54hwn.y in the above-mentioned dmwm?  If so, let us have it at onco. [SEYMOUR
VAN SANTVOORD, Troy, N. Y., Juue 4,*1936.]

These adnlt salion, T have no doabt, are of the planting in 1382, which was maide
from 1he hatehery of Mr., Clapham, at Roslyn, N. Y.
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In the distribution to the waters of the Hudson I relied upon my own
knowledge of the character of those Adirondack streams, and of the
reports of the residents there concerning the logging operations, and
all streams on which there were dams and logging was going on were
avoided. It often happens that a stream is used for logging one season
and is not so used the next. The logs arc hauled to the bank of a
stream in winter when the snow will permit sleds to be used in the
woods. A dam is built which floods the water back as far as possible
and makes a large lake. The logs are all brought in at this point or
below and thrown into the water; those above are held by a boom.
When all is ready in the spring, and the snows are melting, and the
streams are consequently filled, this dam is cut away and the logs are
swept down into the river below, while all those which were thrown
into the river below the dam are picked up and carried down with the
flood. They are caught miles below with a boom, and each owner rec-
ognizes his logs by the marks upon them. This work causes a plowing
up of the gravel-beds by the logs, which are tumbled over cach other, and
the sweeping out of the bed of the stream; and the young fish seek safety
on the banks, where they are often left in pools to perish. We have in
every case avoided streams which were being used for this purpose,
and have planted only streams which were left in a natural condition,
and which were at the time, or had been, trout-streams, where we felt
gure that the young would find sufficient food at the time of planting.

LANDLOCKED SALMON (SALMO SALAR var. SEBAGO).

On March 19, 1885, we received 60,000 eggs of the landlocked salmon
from Mr. Charles (. Atkins, Grand Lake Stream, Maine. They were
unpacked the next day and found to be in excellent condition. These
eggs were presented by the Commissioner to the New York State fish
commission, and were by them assigned to some of the Adirondack
lakes, but, through some misnnderstanding, I did not get specific orders
in time to plant them there, and the fish were kept so long in the
troughs that there was danger of losing them, and they were finally
planted, from the middle to the end of May, in lakes on Long Island.

BROWN TROUT (SALMO FARIO).

On February 24, 1885, we received from the Deutsche IMischerei-Verein,
through its president, Herr von Belr, a-box containing 40,000 eggs of
the Salmo fario, popularly called in England ¢ brown trout.” The eggs
were forwarded by Mr. I'. Busse, of Geestemiinde, and half of them
were billed to Mr. E. G. Blackford, and the remainder to myself. These
eggs, which came from the ponds of Mr. Carl Schuster, near Freiburg,
in Baden, arrived in very good order. The fry from these eggs were
planted in Queens, Suffolk, Westchester, and Rockland Counties, N. Y.
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The few which we have kept have grown wonderfully, are handsome
and gamy trout, and are said to bear some what warmer water than our
Eastern brook trout, the Salvelinus fontinalis. We have one of these
fish now in our ponds, a male, which at two years old weighed over a
pound. I think them the strongest and gamiest trout I have ever
handled.

SMELTS (OSMERUS MORDAX).

We have been fairly successful in hatchibg these very refractory
eggs, which, on account of their glutinous character, give us a great
deal of trouble. We obtained the parent fish from the streams about
Brookhaven, Long Island, which empty into the Great South Bay, and
erllght them here about the spawning time, in the first week in.
March, The fish are not very common on Long Island, but still inhabit
afew streams. It seems to be their habit to run up at night and spawn,
and the fishing for them is done mainly at this time. The fishermen all
report that the cateh has been decreasing for the past eight or ten years,
as there is no protection by law for the ish. We had very little to guide
U8 in our experiments, as but little had been attempted with these fish,
and that in a small way, and not much has been published on the sub-
Ject. The fish begin to run up the streamns of Long Island from the
niddle to the last of February, and the run lasts about a month. Our
fish were brought up on the 4th of March by the foreman, Mr. Walters,
aud numbered 120, some of which were nearly ripe. We experimented
With the eggs on bunches of meadow-grass, on stones, and in jars of
the McDonald pattern, and found that when they adhered in bunches
“:e were more or less successful, and although all the eggs on the out-
mqe of the bunches died, the eggs inside were bright and good. A de-
taﬂ_ed report of this work was made to the American Fisheries Society
at its fourteenth annual meeting, May 5 and 6, at Washington, D. C.,
ifnd can be found in the published report of that society. We suce-
‘t'e?ded in hatching about 50 per cent of the eggs taken, which is, at

his state of our knowledge of handling adhesive eggs, considered to

; : a fair working average; but it is possible that we may be able to

tucrease this percentage. We took this year some 200,000 eggs, and

S rned out about 100,000 fry in different streams about the head of Cold
Prizg Harbor.

THE SALT-WATER DEPARTMENT.

s b_‘t‘lafed as we are at the head of an inlet where the fresh-water
0?2“(%9 from the hillside flow into the harbor, we can obtain salt water
built ensity of 1.019 to 1.022 at high tide. The State commission has
o a Qond with a flood-gate which holds the water at low tide, and

om which we pump it into a reservoir on the hill. The work this

Fear was confined to hatehing the little tomeod (Miorogadus tomeodus)
S. Mis. 70——3
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kpown in many parts of the island as “ frost-fish,” and which is much
esteemed here as food. These fish come close to the shores and along
the docks to spawn in November and December. The eggs are not ad-
lhesive, nor are they as buoyant as the egg of the codfish, although
structurally the cod and the tomcod are closely related. We took the
eggs in milk-pans, after the manner of handling trout and similar fishes.
The eggs were placed in the McDonald jars, where they hatched in
abouttwenty-five days, ata temperature which ranged during the period
between December 15 and January 8 from 36 to 46 degrees Fahrenheit
The fry were planted in the harbor.

The following tables show the distribution of the various kinds of
fish handled at this station during the season:

TABLE L.—Distribution of whilefish from Cold Spring Harbor in March and April, 1835,

! !
Date. | By whoso order. ! Messenger. | Where planted. %?'H;}fr
! i .
[ | . - e
Mar. 4 [ E. G. Blackford ...' F. A. Walters ... Great Pond, near Riverhead. N. ¥ ....... | 600, 000
11 | Fred Mather ......' ¥. A. Walters ... Mill-pond, ncar Cold Spring Hnrbor N.Y.| 50,000
Apr. 8| E. G.Blackford....: F. A. Walters ...] Lake Ronkenkoma,on Long Island....... 340, 000
........................................................... 990, 000

TABLE I1.—Distribution of brook trout from Cold Spring Harborin April and May, 1825,

I
) 5 Number
Date. | Delivered to— ! Post-office address. of fislh.

Apr. 19 - Geo. Snyder .... i Manhasset, N. ¥ 5, 500
20 H. Scudder. North ort NY 1, 300
30 M. S. Jennings Isli 3, Vo
30 W.T.Hawkins Bolf;)on N. 3,000
30 Wood Fosdick ........ Bellport, W 2, 000
May 18 Townsend Jones.................. . Coldpbpring Harbor, N. Y 1, 500
| SR

TABLE IIL.—Distribution of rainbow trout from Cold Spring Harbor in May, 1885,

| : N i Number
Date. } Delivered to ‘ Post.office addrosé. of fish.

| j i

May 8 GeorgeSvyder.................... Manhaspot, N. ¥ oo oiviiiieen i, .. 1, 000

41 J. R IWOOH coecenivenanrnncnannann. Cold Qpnnw Harbor, X. Y.. 1,000

12 I" H. Weeks ..oooovvevveaai 0 doa e 00T H 1, 600

13 W BenAOn «-nvoenonenanines | Monmuk Point, N. Y. 4, 000

4 Patrick McGOvern..ooeeeniann. ..} ! Brooklys, N. Y ...... 500

15 | Dr. A. K. Fisher . .--l Sing Sln;z, N.Y...... 2, 500

21 | A. W Humphreys -} Sterlington, N. Y .. 3, 000

22 | James Ramsbottom ’ Baldwin, N. Y.......... 500

3u | Weeks & De Forest. . Cold Spdug Harbor, N. Y 1,000

Total .iieiniiiiaiiincinan.. I .............................................. | 14, 500
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TauLE 1V.— Distribution of Penobscot salmon from Cold Spring Harbor in Aprit and May,
1885.

Fish | Los8in | pygp

Date. Place of deposit. Aessenger. supplied. tgggg)l:r-' planted.
—_—
ﬁp‘" 27 | Clendon Brook, Hudson River......... F. A. Walters....| *60,000 300 59, 700
8y 5 | North River, Hudson River. .. . i 80,000 100 79, 800
70, 000 200 88, 800

8 | Carr's Brook, Hudson River. .. R
13 : Cedar River, Hudson River . .. R |
14 | Brooklyn, N. Yoeooiveens coannmnnnnnnnn 1,000 [ceeeennnn. 1,000

20 | Paulin’s Kill, N, J., Delaware River... 50, 000 250 49, 750
22 | Poquest River, N. J., Delaware River..|. 50, 000 400 49, 600
27 | Oswego River, Lake Ontario....... .... . 50, 000 14, 000 46, 000
30  Pond of J. 1. Junes, Great South Bay .. 4,000 100 3,900

Total : 425, 000 5, 450 419, 550

*150 yearlings placed in Clendon Brook at the same time.
t Loss owing to weakness of flsh.

TanLi V.—Distribution of landlocked salmon from Cold Spring Harbor in May, 1885,

— —_—
Date, By whose order. Messengor. I Where planted. | Number
. I ! of fish.
—— i ]
May 33 | L. G. Blackford . | L(g)g Island Railroad Express , Pord at Montauk, L. I...... i 4, 000
: ompany . : :
22 | . | James IRamsbottom........... ' Pond of J. Ramsbottom ....! 1,500
30 | ..} W.8.Stoots Pond of Joun D). Jones . .... ' 6, 000
80 | F. A. Walters LaIklo T:Ilonkonkoma.. Long i 8, 000
; : sland.
TOBL + oo} e eeeeoneeeeeeememn e eeernns|smm e ae e e et e e e e e 10,500
—_— : ! i

Lamre V1.—Distribution of brown or European trout from Cold Spring Harbor in dpril
and May, 1885.

——
Dat,. ' . \ Number
© Delivered t Post-office address.
. v = | of fish.
. [P — — ; -
My Talip N.¥ ... 3,000
¢ Manhasset, N. Y ..... .. 6, 000
+ Cold Spriug Harbor, N. Y , 000
: ...... do.......... 2,000
i Northport, N. ¥ 1,300
| SingSing, N. Yoceeeeianiaannn 3, 500
i Sterlington, N. Y..........cceen 2, 000
Cold Spring Harbor. N. Y...... 2,200
! TOWD80NA JODOS . cevcennennemnnnns o DT RN : 5, 600
Heeeneeeaennn cevnnrnnnes e I 28,000
—_— | !
Tanpy .
LE VII.—I’Iantm'g of emelts and tomcod from Cold Spring Ilarbor hatohery in Jan-
uary and April, 1885, by F. A. Walters, under the direotion of Fred Mather.
Date Xi | Number
Cod nd. . Whero planted. | “of ﬁshL
-~ . ! .
3.5, I .
an, I
lg Tomcod ..| Cold Spring Harbor, N. Y ceeeeeieeeenraranseacacencncnsssnnes eeeneee | 150,000
Apa 3 'éndo ........... 0. eeaesmeaanins 560,060
o | mglts -l In brook west side of meadow 20,000
S0 .do ----.} In brook leadiny from mill-pond . 15, 000
93 177" ~d0 In brook east sido of meadow.. 30, 000
~~~~~ 0 . ....| Kept in the hatchery, and subse 356, 000
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VL.—REPORT OF EGGS SHIPPED TO AND RECEIVED FROM FOR-
EIGN COUNTRIES AT THE COLD SPRING HARBOR, NEW YORK,
STATION DURING THE SEASON OF 1885-'86, AND THE DISTRI-
BUTION IN THE SPRAING OF 1886.

By FRED MATHER.

SHIPPED TO FOREIGN COUNTRIES.

GERMANY.

4. LARE TROUT (Salvelinus namaycush).—On January 7 received
fr9m Mr, Frank N. Clark, superintendent of the station at Northville,
ich., one case containing 50,000 lake-trout eggs, which were in good
order, We repacked them in our refrigerating boxes and shipped
them op J. anunary 18, by the North German Lloyd steamer Fulda, to the
euf.?sche Fischerei-Verein, in care of F. Busse, Geestemiinde. Con-
zfirnmg this shipment Herr von Behr, president of the Fischerei-Ver-
0:(‘1' writes, under date of February 13, that the eggs arrived in good
er.
2538- Brook TROUT (Salvelinus fontinalis).—On January 29 we received
N téa 00 brook trout from Mr. Clark, and repacked and shipped them by
ro mer Eider on February 22, to the address given above. I have no
Port concerning the receipt of these eggs.
181?1; RaINBow TROUT (Salmo gairdneri, var. irideus).—On February
tio ?5s000 of these eggs were received from the Wytheville, Va., Sta-
M, in charge of Col. M. McDonald. They were repacked and shipped
rey the steamer Hermann to the Fischerei-Verein on the next day. No
turns have been received from this lot.
D. LANDLOCKED saLMON (Salmo salar, var. sebago).—From Mr. Henry
re- Bi“"ka in charge of the station at Grand Lake Stream, Me., there were
'?’ewed 20,000 eggs of the landlocked salmon in excellent condition on
Fidr.Ch 12. These were repacked and shipped by steamer Fulda to the
%hertherein on March 20. Have received no account of their arrival.
Wi WHITEFISH (Coregonus clupeiformis),—On January 23d 1,000,900
Itefish eggs were received from Mr. Clark, of the Northville Station.

OnJ 'Ea,lnual‘y 25 they were repacked and shipped by the steamer Ems to
]
17
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the Fischerei-Verein. Concerning this shipment Herr von Bebr, under
date of February 13, writes substantially as follows:

I am happy to state that the lake trout, as well as the whitefish, ar-
rived in good condition. Bavaria was to have nearly half the eggs, and
Mr. Carl ‘Schuster the other half. Now, by a mistake of the railroad,
nearly all the eggs went to Mr. Schuster. This upset our calculations
of sending one-half of them to Bavaria, for the eggs were very near
hatching, and it was too late to reship them. If there are still more
eggs at the disposition of Professor Baird, please ask him to send me
some whitefish eggs for Bavaria; as the most distinguished and influen-
tial persons in that country take great interest in fish-eulture.

ENGLAND.

All shipments to England were made to the N ational Fish Calture
Association, in care of W. Oldham Chambers, esq., secretary, South
Kensington, London.

A. LAKE TROUT (Salvelinus namaycush).—on Japuary 7th 50,000
eggs of this fish were received from Mr. Clark, of the Northville Sta-
tion, repacked in refrigerating boxes, and sent by the steamer Aurania,
of the Cunard line, on January 15. A statement of their arrival is found
under the heading of whitefish.

B. BROOK TROUT (Salvelinus fontinalis).—On January 25 received
10,000 eggs from Mr. Clark, and repacked and shipped them on the
29th by the steamer Servia, of the Cunard line.

¢. LANDLOCKED SALMON (Salmo salar, var. sebago).—Ten thousand
eggs of this fish were received from Mr. Buck, of the Grand Lake Stream
Station, on Marcb 12. They were repacked in refrigerating boxes and
shipped on March 16 by the steamer Germauic, of the White Star Line.
I have no advices of their condition on arriving in England.

D. WHITEFISH (Coregonus clupeiformis).—On January Tth 1,000,000
eggs were received from Mr. Clark, and repacked and shipped by the
Cunard steamer Aurania on January 15. The following letter refers
to this shipment and also to that of the lake trout mentioned above:

LoNDON, January 28, 1836.

DrARr SIR: I am desired by the council of the National Fish Cnlture
Association to tender their best thanks for the kindness you have dis-
played in forwarding 1,000,000 ova of the whitefish (Coregonus albus)
and 50,000 ova of the lake trout, which duly arrived on Tuesday last.
I am pleased to inform you that they arrived in perfect condition and
commenced to hatch out as soon as they were placed in the hatchery.
I cannot speak too highly of the method and care with which they were
packed.

Yours faithfully,
W. OLDHAM CHAMBERS.

Prof. S. F. BAIRD,
Washington, D. C.
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Another lot of 1,000,000 whitefish eggs was received from Mr. Clark
on January 23, and the eggs were repacked and shipped by the Cunard
steamer Servia on the 29th. No account of their arrival has been re-
ceived,

SWITZERLAND,

All eggs shipped to this country were sent to New York, in care of
the Swiss consul, J. Bertsmann, esq.

A. LAKE TROUT (Salvelinus namaycush)—On January 7th 50,000
eggs of this fish were received from Mr. Clark, and were repacked and
shipped to New York on January 11,in time for the steamer Amérique,
of the General Transatlantic Company. I have no account of their
arrival.

B. BRoOK TROUT (Salvelinus fontinalis).—On January 29 there were
received from Mr. Clark 10,000 brook-trout eggs, which were repacked
and forwarded to New York on February 2, in time for the steamer St.
Simon,

C. WxirEFIisd (Coregonus clupeiformis).—On January 7th 1,000,000
exps were received from Mr. Clark in good order, and were forwarded
four days later by steamer Amérique. I have no advices concerning
the arrival of any of these eggs at their destination.

FRANCE.

_ On March 1 I received through Mr. E. G. Blackford, commissioner of
fisheries of New York, a package of 10,000 rainbow-trout eggs from the
Wytheville Station, and returned them to Mr. Blackford the next day,
a5 I understood these were for foreign shipment.*

RECEIVED FROM FOREIGN COUNTRIES.
GERMANY.

8011- COREGONUS.—On January 28 a case containing 100,000 eggs of
. :10 smu.ll species of whitefish, perhaps Coregonus albula or 0. marena,
Vay received from the Deutsche Fischerei-Verein, in very fair order.
wﬁfl‘e wero 5,000 of the eggs dead, and some fungus had grown. These
ore re-iced and shipped as per orders, on the same day, to Mr. Charles
50- Ozggkins, Bucksport, Me. On TFebruary 4 another case, containing
. e’re deggs, a?parently the same kind, was received, i‘n which 22,090
order ead. The good ones were placed in a hatchingjar to await
ren, 8, where yhay were kept until February 14, when they were
1 l;lcked and shipped to Mr. Frank N. Clark, Northville, Mich.
von -BBII:OWN TROUT (Salmo fario).—Notice had been received from Herr
rofe 6 r thap a shipment of 64,000 eggs of this fish would te sent to
essor Baird, and that a second package would be forwarded to Mr.

QT -
P .hGSO were sent by Mr. Blackford as a present to the Société d’Acclimatation,
4rig.—EpiTor.
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E. G.-Blackford and myself. It was agreed that both packages should
be equally divided between the three, so that in case of failure in
either lot we wonld all receive a share of such eggs as were good. On
March 1 the case for Professor Baird, containing 64,000, came to hand
in a very bad condition. There were about 10,000 eggs which had not
‘turned white, and hopes were entertained that some fish might come
‘from them. These were placed upon the hatching trays, but within
-a week all had tarned white or barst, showing that the embryos were
~dead in the egg when received, although they had not become opaque.
"This fact was suspected at the time, because no movement could be
‘seen in the eggs which were very far advanced.

On March 20 we received another package from Herr von Behr, con-
taining 40,000 eggs of brown trout packed by Mr. Schuster, of Freiburg,
Baden, in good order. Some of these eggs were exceedingly light
colored, and I wrote to Mr. Schuster, asking if they were a different fish.
He answered me, “the light colored eggs came from tributaries of the
Dannbe, while the higher colored ones are from the Neckar.” We re-
moved 4,134 dead ones, and shipped 10,000 to Mr. Clark, Northville,
Mich., and 3,000 to the station at Wytheville, Va. Those retained at
Cold Spring Harbor hatched exceedingly well, and some of them were
planted in Clendon Brook, Warren County, New York, and the others
were kept at the hatchery. From this stock some 7,000 fry were sent
to Lake Brandon, Essex County, the Adirondack Station of the New
York fish commission.

On April 16 we received from Max von dem Borme, the celebrated
fish-culturist of Bernenchen, Germany, two cases, each containing 25,000
eggs of the brown trout, in excellent condition; onty 480 dead eggs
were removed. Thirteen thousand were shipped to Mr. Clark, North-
ville, Mich., and 1,000 to James Nevin, snperintendent of the Wiscon-
sin fishery commission, at Madisan. At present writing the fry are
strong and healthy, but have not begun to take food. Concerning
these last two lots of fish, Mr. Clark writes me under date of May 10,
as follows:

“The first lot of brown trout came in excellent condition; and the fry
are doing well. The last—the von dem Borne lob—came in poor condi-
tion, about, one-half being hatched on arrival; bat we shall save four
or five thousand nice fry from the last lot.”

This fish is strong, quick-growing, and ganry, and I have on several
occasions declared it to be the finest trout that I have ever seen. In
Europe they endure waters considerably warmer than ounr Atlantic
brook trout (8. fontinalis) can stand. I have onespecimen in the ponds,
a fine male trout, which at two years old wonld weigh.nearly.2 pounds.

CoLp SPRING HARBOR, N. Y., May.15,-1886.



VIL—REPORT OF OPERATIONS AT THE NORTHVILLE AND AL-
PENA (MICH.) STATIONS FOR THE SEASON OF 1885-'86.

By Fraxx N. CLARK.

The work, on the whole, shows a satisfactory increase in results over
the preceding year, though there is a slight falling off in the brook-trout
and rainbow-trout branches of the service.

T}lo receipts of whitefish eggs at both stations amounted to 168,000,000,
a1 increase of 13,000,000 over last year. Most of this supply was drawn
fr.Om the usual sources, namely, the island region of Lake Erie, the pen-
Ding station, at Monroe, and the west shore of Lake Huron. About
20a000,000 were secured from new territory along the north shore of

ake Michigan, from the spawning runs to the reefs fished from Thomp-
80n, Mich, These runs occur in November and December, the late runs
Io the gill.net grounds beginning as a rule several days after the col-

ection of spawn has been discontinued at other points. Eggs were
Faken here as late as December 16, and even then the fish were spawn-
g freely ; but fishing was discontinued on that date.

llThe shipments of whitefish gggs foot up 42,800,000, an increase of

»800,000. The extent to which the shipping of eggs is now carried
adds not 3 little to the winter work. In every instance the eggs were
ial-ll‘efully band-picked, and the strictest attention was given to all the

Inerous details involved in preparing, packing, and forwarding.
tio’flhe number of whitefish eggs hatched at both stations, for distribu-
4 0001’/0 the Watqrs of the Great Lakes, was 92,000,000, an increase of
Il;u ll,000. The increase in the number actually planted was, however,

Os: greater tilm.n is shown by the latter figures, owing to the slight
o ?s In transit, as compared with last year. The car work was highly
as l(;essful, due chleﬁ)f to the employment of two cars, instead of one,
aus’tz?etofore; by wlucl} additional service the accumulation and ex-
posedmn of you.ng fish in the tanks was prevented, the fry being dis-

T of vs'hlle in a vigorous condition. .
severzl\;hlteﬁsh eggs were carried forward in creek water, which is
the hmtchggrees cplder than spring water, until about six weeks prior to
Wer atching period. TFrom that time forward nearly one-half the eggs

e[t-ransferred at intervals to spring water, thus preventing, to a
1] 121
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certain extent, a precipitation of the entire hatch, which would overtax
the storage and shipping facilities.

The lake-trout work was more than three times that of any preceding
year. The number of eggs received was 1,475,000; from which number,
1,031,000 were shipped and 115,500 fish hatched ; of the latter. 75,500
were distributed and 40,000 retained at the station.

Heretofore the supply of lake-trout eggs was drawn from the big reef
of central Lake Huron, but asthe fishing was very light on these grounds
the past season, uew territory was worked with much better success
than formerly. Most of the supply was obtained from the fisheries

_operated from Thompson, Mich., on the north shore of Lake Michi-

gan. This is one of the best points on the lakes for securing the spawn
of this species. Thespawning season begins in the last week of October
and continues nearly a month. The other source of supply was the
island shoals of Thunder Bay and vicinity. The runs occur very early
here, beginning about September 25 and ending about October 10.
The Thompson eggs were received at Northville in good condition, be-
ing forwarded in ccol weather by regular line of steamers to Saint Tg-
nace, thence transferred to regular lines for Detroit, where they were
met by messenger. The Thunder Bay eggs arrived at Northville in fair
condition, though not so good as those from Lake Michigan, the weather
at this time being some warmer. The water was also warm and the
eggs advanced rapidly, those retained at the Northville Station hatch-
ing in December.

The number of brook-trout eggs taken at Northville was 225,000, but
these were not of the best quality, and a considerable percentage died
soon after being placed in the hatching hoxes. One hundred and sev-
enty thousand eggs were shipped, of wliich 25,000 were exchanged for
an equal number from the Paris Station of the Michigan commission.
The latter were hatched and most of them retained at Northville for the
purpose of introducing new stock and crossing with the old, the vigor
and vitality of which have become impaired through a long term of in-
terbreeding.

Additional new stock, in the form of wild trout, was placed in the
Northville ponds in the month of June. These fish, 305 in number,
chiefly yearlings and two-year-olds, were taken from Deer Creek and
Boyne River, Charlevoix County, Michigan.

The rainbow-trout work was much less satisfactory than that with
the brook trout; 167,000 eggs were taken, from which number, 3,000
were shipped and 30,000 fry batched, while the remainder of the eggs
died in the hatching boxes.

On account of the continued partial failure in the returns from this
species, I would recommend that the stock on hand be distributed, and
their propagation at the Northville Statien be discontinued. At present
about one-half of the water supply and pond facilities is devoted to
rainbow trout, the returns from which are meager and unsatisfactory.
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By supplanting them with brook trout and German trout, or by ¢oncen-
trating the divided forces on one line, the aggregate results would
be greatly increased.

A few of the German trout, from stock raised from eggs received at
Northville in the spring of 1883, spawned last December. In all, 8,000
eggs of prime quality were taken. In addition, two consignments of
these eggs were received from Fred Mather. The first lot, 10,000 in
humber, arrived on March 25, in good condition; the second lot, 13,000
I number, on April 23, in very poor condition, about one-half having
hatched en route. The stock fish of this species in the Northville ponds
show a better and more uniform growth than our brook trout, and
Promise exceedingly well.

. A case of 29,000 eggs of landlocked salmon was transferred from
Grand Lake Stream, Maine, arriving on March 19 in fine condition. The
hatching percentage was very good, but there was considerable loss on
fry. Total number of fry distributed, 22,000.

_The gistribution of stock fish from the ponds of the Northville Sta-
tfoll was successfully earried on during the past spring, chiefiy by car
No. 2, the remainder by special messengers. The fish thus disposed of
Were yearling and two-year-old brook and rainbow trout. The number
disbursed to each applicant or locality was small as compared with the
Usual assignments of fry, but the relative importance of the distribu-
tion should not on this account be underestimated. The measure of
"("Sults, I am thoroughly satisfied, will be 2 hundred-fold greater. Time
wilt prove—if, indeed, it has not already done so—the wisdom of the
Dlan of using fish not less than a year old for stocking new waters.

VD“I‘ing the fall and winter 4,000 carp from the national ponds at
qillshington were forwarded, on orders, to applicants; also 85 gold-

A few thousand eggs of German whitefish, and about the same num-

‘T of smelt, were forwarded to Northville by Fred Mather last spring,
Sl‘;[t they were in very poor condition and few hatched. The final re-

rts Were purely negative, as the youug fish soon died.

Nol‘wo new pox?ds, each 10 by 40 feet, were added to the plant of the

Othrthvllle Statlog Quring the first two momnths of tl‘le fiscal year, and t‘wo

at““‘s W:ere subdivided into sections, thus affording more perfect iso-
10n of the various sizes and varieties in stock.

WHITEFISH.

n ::llt-‘!lllbmitting‘t‘his report of the operations in the whitefish depart-
dantly fﬂm gratified to announce that the past season hag pgen al?uu-
whic 13 ruitful of good re-sults in the three important divisions into
lect; successful propagation naturally divides itself, namely, first, col-
'tw‘{ of spawn ; second, hatching of same; third, distribution ot fry.
Oot)ul‘lflg 'the months of November and December upwards of 100,000,
Whitefish cggs were received at Northville Hatehery and 68,000,000
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at Alpena Hatchery, a satisfactory increase over the work of last season.
The eggs shipped to Northville were taken principally from the island
region of western Lake Erie, and at Monroe, Mich., from penned fish.
Later in the season, however, 16,000,000 of the eggs taken in at Alpena
were repacked and shipped to Northville, as better facilities for ship-
ping are obtainable at the latter place. The first eggs were received from
the spawning beds of Lake Erie on November 11, and the last on Decem-
ber 7. The general plan of operations in the manipulation of spawn and
the treatment of fry varies so little from preceding years that it is unnec-
essary to dwell at length upon this departmentof the industry. Eggs
commenced hatching at Northville on March 7 and ended on April 20,
thusshowingan average period of incubation of one hundred and twenty-
five days. The temperature of water varied from 32° to 43° Fahr., aver-
aging 343°. The water used for whitefish eggs at Northville was pumped
from a small rivernear the hatchery; thatusedat Alpenawasdrawn from
Thunder Bay. The bhatching season at Alpena was about a month later
than at Northville. The period of spawning in the waters of Lakes
Huron and Michigan varies considerably from that of Erie, but the
great bulk of eggs are taken at the same time, consequently the busy
season at Alpena commences about the same time as at Northville.
There are several localities in the waters of Lakes Huron and Michigan
where eggs are taken for Alpena Station, but at least 75 per cent are
and obtained at Miller’s Point and.Alcona, in Lake Huron, and Epoufette
and Thompson, in Lake Michigan.

The season’s shipments of eggs were made principally during the
months of December and January, as shown in the following tables, to
several States and Territories, the District of Columbia, England, Ger-
many, Switzerland, and New Zealand by way of California, this last cov-
ering a distance of nearly half around the globe.

BROOK TROUT.

The brook-trout work this season may be considered fairly successful,
although it would scarcely be a favorable comparison with that of the
past few seasons. In all, 225,000 eggs were obtained; from which num-
ber, 145,000 eggs were shipped, and 25,000 fry hatched, 4,000 of which
were shipped during April and May, as follows:

W. 8. Woodward, Plymouth, Ind..oee. ooooeo il 1, 000
J. 8. Little, Niles, Mich. .cooeeceeniailLl e emmme e aeaeamaannmeaan 1, 000
Rev. Father Maher, Notre Dame, Ind . ... ... oot il iiiiiiiaiiiann e, 1,000
.C. H. Bates, Lake Station, Mich., for F.and P M. R. R.coiiecaeiiiinanaonn 1,000

The remaining fry have been kept to replenish ponds from which
yearlings and two-year-olds have been distributed. The first eggs were
taken from a two-year-okd on October 16. The fish continued to spawn
till December 31, on which date 400 eggs were taken from a two-year-
0ld, which closed the spawning season.
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Fifty-five thousand five hundred eggs were taken from 272 spawners
one year old,an average of 204 from each; 79,400 eggs from 269 spawners
two years old, an average of 295; 90,100 from 137 spawners three years
old, an average of 657. On December 31, 25,000 eggs were shipped to
W.D. Marks, superintendent Michigan commission, Paris, Mich., in ex-
change for an equal number of same species which were hatched at
Northville Station und mostly retained for breeding purposes. In con-
Dection with this may be mentioned the taking of 305 yearling and two-
year-old wild trout in the month of June from the streams of Northern
Michigan and saccessful shipment of same to the Northville Station.

The following table shows the date, number of eggs taken from
females of different ages, and number of males used:
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Total, 225,000. .
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RAINBOW TROUT.

The following table shows the dates of spawning, and number of fish
spawned and eggs taken:

[ = ) I« Ll s
¢ | € | No.of < |z (No. of s | @ | No. of
£ N Date |E (| emss "3 E ! eges
= l.u . [.«.4 ! ! b
e T —
: 1886, i I
111 900 | Feb. 17 ....... 21 2/ 1,000 4! 4 1, 500
18 2t 31 3000 7 71 3000
111 1] 1 400 J 4y 41 1,20
3° 2| 2,000 21. 2t 2} 1,200 cal 3| 1,20
11 600 G| 6| 3,400 0] 9| 4000
11 700 8| 8| 8300 6’ 6! 2000
111 300 010 5400, S 2.2 300
I 1. Bl a
3 3 1,600 2 0 i 2,
3] 2. sl 3| 3| 1,80 77, 3,000
20 1. 600 2| 2 7200 | Apr 313, 1,200
P 1l e 1,20 2] 21 1,200 5051 2100
2] 2 1,800 3| 3 1,3ooi £ 31 8] 1,000
101 soo 5| 51 220 2] 2 700
.41 4 8000 50 51 2800 Pal 2l eoo
61 5 3,400 P11 3,900 l 910 3,300
2] 2 1, 000 11 560 5 5. 100
1! 2 1, RO 1, 200 .
1! 2 800 ! 117111 5,300 3| 3 900
¥eb. 1...0..00 [ 1171 %00 8l 2200 | gl & 270
4 11 00 16| 6,700 i : 1
2’ 9 1,000 gl s, 2,800 | 41 & 1,800
Pl goo 17: 5,400 ! g! g 1.;83
! , 5 i
! § ‘4.): f.lgg 5 g' %ggg_ 2[ o 600
3 3¢ 2,400 6| 8 2,500 | J 2 2. oo
.. i 00 5300 31 3. 900 . do2r et 400
12 ..., G &np ! 12,1210 5200 L8 3 801
13......... 2. 1°  8ub 5! 5 1,80 ' g1 o1 200
WL 3l 1,800 3.3 1,500 . J1l 1 20
15. ... [ 20 2, 1,200, 2| 2, L,000 | o
16 ........ 1i 1 300 I s, 6 2,500 Total ....5375 1377 | 167,000
! i i . b

The eggs turned out very poorly, only 35,000 being saved, of which
3,000 were shipped to B. F. Ferris, (_,astalla, Ohio, and 2,000 to S. B.
Smlth, Zanesville, Ohio. The remaining 30,000 hatched; but a large
percentage of the young fish died within six wecks, despite the greatest
care and attentlon. Not more than 5,000 survived the critical period of
trout raising, namely, the first three weekq after the absorption of the
food-sac. The contibued meager returns from this variety of trout
scarcely justifies a continuance of this branch of the service at the
Northville Station. It would seem that the species will not acclimatize
to the waters of this station, notwithstanding the special eflort that has
been made for a number of years to bring about this result. The waters
are well adapted to brook trout, and it would seem to be a wise policy
to displace the rainbow trout by the brook trout as soon as possible.

LAKE TROUT.

The season’s work in this speciesbas been unprecedented in the history
of the hatchery, having received vearly one and one-half million of eggs
from the spawning grounds of Lake Huron, in the vicinity of Alpena
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on Thunder Bay, and Epoufette and Thompson ou Lake Michigan. The
eggs were taken by Superintendent S. P. Wires and assistants, of the
f“l)ena Hatchery, all of whom have had several seasons’ experience
I spawn gathering, thus insuring care in the collection and forwarding.
'Thu first eggs were taken about the first of October, the fish contin-
Ung to spawn iuto November. During the latter part of October and
the first. part of November the eggs were shipped by boat to Detroit,
thence by rail to Northville, with scarcely any loss in transit of the
Many shipments, showing good work on the part of packers and dis-
Pateh by carriers. The season was not marked by any noteworthy
Changes in the wethods of batching, having failed by various experi-
lents in finding one more satisfactory or successful than that used in
Pf‘*ceding years. During the winter and spring 1,031,000 eggs and
19,300 fry were shipped to various points in this and foreign countries,
aud 40,000 fry were retained at the hatchery, making a total of 1,146,500
€8ys and fry successfully handled.
MMO.I‘G eggs were taken at Thompson, Mich., on the north shore of Lake
i"“tlll"gan, than at any other point, although this was the first attempt
hat region. E. A.Tulian, who had charge of the collection in that
:‘;?tlons writes as follows: ¢ The first trout eggs were taken at Thomp-
thi]~ on October 31. The fish had then just commenced to spawi. .At
Ths time only the small trout on the inside grounds were spawning.
0 ¢ large trout on the outside grounds commeneced spawning Novewber
21’ and were still spawning freely when the work closed on November
+ We collected during this time nine cases of eggs, all taken from
sl caught by two tugs.”

LANDLOCKED SALMON.

at(iE.March. 19 a case containing 29,000 eggs of this species was receif'ed

il is station from Charles G. Atkins, of Grand Lake Stream, Maine.
t)isbi 100 (!ead eggs were picked out when unpacked, having come
atci vong distance in exceptionally fine condition. They were .imme(!i~
aft 3‘ tralls.ferred to the batching boxes, in which they remained till

'e1 hatching. April 8 they commenced to hatch, and were all through
l)a t:;lllje 14th, I:roxxl the time of transfer to hatching boxes till all were
rom l?d _0“13' 475 dead eggs were taken out. The fry were transferred
t6 500 oxes to nursery tanks into water varying in temperature from 3§0
Sion c On April 27th 10,000 fry were shipped in U. S. Tish 'Commls-
Dlanteair-No' 2, to the township of Hayes, Clare Couuty, lyhch., and
"Umin'(l ina .smal.l luke, the headwaters of Cedar River, thp o'ul.\j a
agent df loss m.sh.lpment. The 12,000 fry delivered to Mr. Eli Tinlin,
dzy folol the Michigan Fish Commission, on May 15, were planted the
Aty Owing n Rapid River, tributary to Torch Lake, Kalkaska and

i Countxes, Michigan.
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THE BROGWN, EUROPEAN, OR GERMAN TROUT.

A few of the German trout reared at the Northville Station spawned
in December, and about 8,000 eggs of very good quality were obtained.
Two cases of eggs of the same species were forwarded to Northville by
Fred Mather. The first lot, consisting of 10,000, came in good condi-
tion ; the second lot, 13,000 in number, arrived in very poor condition,
being too far advanced when shipped. The total results from the above
amounted to 20,000 fry, which were retained at the station.

Temperature of river water used at Northville Station for incubating whitefish eggs, from
November 25, 1885, to April 15,1886, !

Date. ! 8am| 12m. |5p. m.' Date. 8am.|12m. |5p m. Date. [8a.m.| 12m. |5p. m.
o o ] o o k) o Q o
Nov. 25..' 38 36 38 || Jan. 12..] 32 32 82 | Mar., 1.. 32 82 323
28..] 38 36 36 18.. 32 82 32 2..| 82 82 a2
27 36 36 36 i« 32 32 32 3 32 32 48
28 86 36 86 15..] 82 32 82 4. 82 84 28
a9 36 85 35 16..] 33 83 33 5 82 85 H
30.. 85 35 85 17.. 82 82 82 8..| 82 84 41
Dec. 1..| 85 35 34 18..1 32 82 82 .| 82 88 38
. 34 34 34 19.. 32 83 33 a7 88
3. 34 M 33 20..] 32 32 82 9 33 34 35
4 33 83 33 21 32 32 32 10 82 38 ®
5 38 33 33 32 32 32 1 32 80 40
8. 32 32 32 23 32 32 82 12. 34 35 40
7. 32 32 82 2¢ 82 32 82 13. 84 868 40
8. 32 a2 32 25 82 32 32 14 33 88 39
9. 32 32 82 26 82 33 82 15 38 86 39
10. 32 32 32 27 33 38 84 16 33 85 37
11. 32 32 32 28 83 84 et 17 83 84 38
12..) 32 32 32 33 33 84 18 34 85 38
1., 32 32 82 80 32 33 33 19 3 88 41
14..] 32 32 32 31..| 82 32 82 20.. a8 ] 40
16.. 82 32 32 || Feb. 1.. 32 32 82 21.. 34 35 35
16. 32 32 32 2.. 32 82 82 22.. 32 33 33
17 82 32 33 3.. 32 82 82 28 32 34 88
18 33 35 33 4.. 32 32 32 24 33 86 41
19 32 34 33 5. 32 82 32 25 37 38 43
20 32 82 32 8.. 32 32 32 26.. 42 43 43
2 32 3 85 7..] 82 82 32 271.. 37 87 41
22 32 34 34 8.. 32 33 33 28. 32 34 43
23 34 54 84 .. 32 34 36 20..| 84 89 48
24 32 32 83 10.. 85 36 30 39 40 42
25.. 32 32 32 1. 34 36 86 81.. 38 88 41
26.. 32 32 82 | 12..0 32 33 32 Apr. 1., 38 38 35
27 32 32 33 . 13.. 82 82 82 2.. 83 86| - 38
28 33 85 34 .. 32 32 32 8. 32 35 42
v a9 34 35 35| 15.. 32 32 32 4 84 88 41
30 36 37 37 16.. 82 32 82 [ 3¢ 89 40
31 37 37 86 | 17..| 32 32 32 8 35 33
Jan, ) 35 36 38 | 18.. 32 82 34 7 83 33
2 3¢ 35 37 18.. 32 33 32 8 82 8¢ 36
3 38 38 40 20 . 32 32 82 9 32 85 37
4 42 2 42 | 21. 32 32 32 10 34 36 38
5 34 34 2. 32 82 82 /11 37 40 44
8 32 32 32 23. 32 33 33 12 “ 45 47
7 a2 32 82 24, 82 34 38 18 49 I 48
8 32 32 32 . 25. 85 33 32 14 51 49 52
9 32 32 . 28.. 82 32 32 16 55 62 52
10 32 32 32 27.. 32 32 32
1. 32 32 32 28..f 32 32 32
i ! 1
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Temperature of spring water used at Northville Stution for incubaling trout eggs, from
November 25, 1855, to April 15, 1880.

. [5p.m. ’ Date. {8a.m.|123m.|65p.m. Date. 8a.m.[ 12 m. | bp. m.
L] o Q o o [}
40 i Jun. 12...1 39 29 40 89 42 42
40 39 40 40 39 41 42
41 39 41 40 39 43 4“4
40 |l 40 41 41 2 45 47
40 42 42 41 44 47 19
89 38 39 30 44 47 50
39 40 41 41 46 50 50
38 41 40 40 46 48 49
8 89 40 40 441 45 45
37 89 39 42 2 47 47
36 39 40 40 43 40 47
a0 |: 87 39 40 44 47 48
38 |i 89 40 42 45 4 48
40 |1 40 41 42 44 48 49
40 | 42 43 43 4 46 40
39 43 44 43 45 48 48
39 42 42 43 46 46 48
38 42 42 43 46 47 48
40 40 41 42 46 48 61
39 ! 3 38 39 39 48 51 5r
39 || Feb. 39 40 40 46 47 416
42 a.. 34 36 36 43 45 44
43 3. 38 18 88 41 46 46
43 1.. 38 40 40 44 49 50
43 6.. 39 39 39 40 48 49
40 6...] 39 40 41 45 51 61
41 7.0 a1 43 44 46 47 48
44 8 42 45 45 43 44 48
47 | 9.. 42 46 47 44 48 49
47 10...| 45 46 48 46 49 49
42( . 1. 48 @ 49 48 47 48
40 12... 47 47 47 || Apr. 46 40 47
41 15.... 47 47 40 42 46 44
44 U 45 45 44 41 47 48
46 15...] - 43 44 43 43 48 48
a 46 10 16.. 36 87 38 43 48 48
Juy, 770l 46 40 40 17.. 39 43 42 40 36 18
p 45 45 45 18.. 40 44 46 87 40 4¢
el 4t 44 45 9. 45 45 44 42 40 50
s 471 48 20...0 3¢ 46 38 16 49 51
5" 49 501 49 21...| 36 a7 37 49 51 51
¢ 44 44 44 2. a8 40 40 49 50 51
7 38 37 38 23. 42 44 45 49 61 53
8" 39 40 40 24.. 41 45 48 50 52 63
9" 39 39 39 25.. 46 45 42 40 66 68
1w a8 38 g 2...| 36 88 39 82 56 56
u 88 48 8 | 27...[ 39 42 43
oe. 35 u8 38 28... 30 42 42

Nowrnyirry, Mron., August 14, 1886,

S. Mis, 70——g9
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VIIL—REPORT OF OPERATIONS AT THE U. S. SALMON AND
TROUT STATIONS ON THE McCLOUD RIVER, CALIFORNIA, FOR
THE YEAR 1885.

By LIVINGSTON STONE.

BALMON.

EVerything at this station remains in very much the same condition
48 at the close of my last report, active operations not having been car-
Tled on here during this year. ’
th'An Darties agree in reporting a very small run of salmon in the river
p '8 year. Iundeed, salmon appear to have been scarcer than ever be-

ore in the McCloud River. This scarcity was probably caused partly
Y the illegal small-mesh fishing of the Chinese and Portuguese in the
dcramento, partly Ly the great number of sea-lions at the mouth of
sue Sacramento River, and partly by the great draft upon the salmon

'Dply which is made by the numerous canneries on the river.
the hfi effect of these destructive agencies upon the supply of salmon in
tioul:l‘{fr was not felt so long as it was being oftset by artificial propaga-

or t l; ut now that th.is .has })een suspended or nearly suspendoid for two
ing I]’GG years, the diminution of salmon in the Sacramento is becom-

s a az‘mmgly apparent, and unless something is speedily done on a
: ra lﬁe scale, in the way of hatching salmon and placing them in the Sae-

~aento or its tributaries, the river will soon be depleted of its most

Valuable figh

TROUT.

i t‘:f;ez the date of my last r.eport (October 1, 1884) .nothing.of special
o0l 8 docgllx-lved :?,t the United States trout-breeding station on Fhe
1'&in-s(;u River ul_)bll about Christmas time, wheﬁm one of those term!ic
iteq thOI'l;xs pecuhar.to the, west slope of the Sierra Nevada range vis-
trout. )8 (IlcOloud River, It'mmed in such torrepts and the riw‘zr and
Safetyl ::;1 creek rose so rapidly as to cause considerablo a'lzmn for the
o stati tl{e trout and t'he station. Mr. Green, the superintendent of
“Dece °2> mn 2» letter written on the spot, speaks of the storn as follows:
ora an:ln ¢r 25, 1884.—It has rained all the time since I wrote you be-
gett’in Indications are of another flood. The water in the river is
[f]up near the house, the large rocks in front are all covered, and
131
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great trees, root and branch, are passing every minute. The creck runs
through one corner of the hatching-house. 'We have not shut our eyes
for two days and nights, and to-night will be much the worst of any yet.
‘We—my brother, myself, and two men—have been outin the pouringrain
all day, and this afternoonm, as I write, at 3 o’clock, have managed to
save everything, with the exception of one trap and perhaps one boat.
The traps are all some ten feet under water, but, as far as I can see,
are still there. There is also one boat—one of the small ones—that we
cannot get to. I donot know whether it is gone or not. It is very
dangerous crossing the creeks, especially after dark. The water comes
into the pond thick with mud; the fish all seem very uneasy, and are jump-
ing continually, but I think they are all right as yet. One of our best
dogs attempted to cross the creek this afternoon on a log, but for some
reason slipped off and fell into the water, when he was immediately taken
ander and carried to the river. He kept his head up for about a mile.
We started down the bank as fast as we could run, but could not kecp
in sight of him, and the last we saw he was sinking. Should the raiv
continue hard until to-morrow morning, it will reach the high mark made
in 1881. Since commencing this letter the river hasrisen a foot. I will
write more in the morning. Expect a very severe night, as the ponds
require our constant attention.

“Later (midnight).—It is still raining, but not so hard. The water
bas been at a standstill since 10 p. m. The water in the ponds is thick
with mud, and the fish areall gathered under the fall where it poursin.
I am running as little water through the ponds as possible to-night, s0
as to keep out all the mud I can. The creek is fearfully high, but as
yet I think the trap is safe, although it is impossible to be sure. I have
never seen the McCloud so high except once before, and that was in the
flood of 1881.

«Later (December 26, 9 a. m.).—It began raining harder about 2 a.
m., and continued until nearly daylight; but since light, although it
has been very dark and cloudy, it has not rained. The creek keeps
about the same, but the water in the river has fallen two feet or more,
go I think the danger of a flood is passed. The ponds are about six
inches deep with mud, and we are now busy getting it out. Some eight
or ten trout have died, but the rest look well, and just as soon as the
water gets clear T ghall take some eggs. Should have overhauled the
fish before this had the weather been good ; but being as it was, I dared
not take eggs, for they would all bave died at once when the mud
struck them. We shall get no mail now for several days, as no boats
can cross the river.”

The worst of the storm was over by the next day, and ou the day fol-
lowing (December 27) the spawning scason began with the taking of
15,000 eggs. This storm was succeeded by one of the driest winters
ever known in Northern California. This was unfavorable to the tak-
ing of eggs, because it kept the river trout from running up the creeks
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to spawn, sothat very few spawning trout were caught in the traps, of
which Mr. Green had several in the creeks ; and, besides this, it brought
the spawning season to a sudden and very unexpected close in March,
only 12,300 eggs being taken after the 1stday of April. A total, how-
ever, of 313,600 eggs was secured during the season, which appears to
be very creditable, considering the circumstances.
One lot shipped to Washington was frozen in transit, but the tem-
Perature that week at various places on the overland route was 27° be-
low zero, which, with some possible lack of attention on the part of the
agents of the express company, readily accounts for the disaster.
In speaking of this shipment, Mr: Green says: “They were the best
®ggs ever taken here, and I got splendid moss and packed them with
great care myself. I then made nice crates, exactly as alwaysbefore, and
1ad ice put on them in Redding; sent themn from here to Reddingon a
Spring wagon. The firstlot was shippedintwo crates. The box the eggs
Were in was 15 inches square and 7 inches high, and I made the crates
22 inches square and 2 feet high. The second box was 14 inclies square
Ad 7 inches wide, and crate 21 inches square and 2 feet high. They
Were one inch larger than I generally make them.”
It accordingly appears that Mr. Greeu took sufficient care to get this
ot of eggs through safely in ordinary weather, but the extreme cold on
lio way would freeze eggs in any kind of packing, if exposed to it,
Which wag probably the case with this lot. The eggs generally, which
Were gent East, arrived, with the above-mentioned exception, in good
°rqer, as the following letters to Mr. Loren W. Green indicate:

. ‘Iam in receipt of your letter of the 9th announcing the transmis.
Slon of an additional supply of trout eggs. It gives e pleasure to
d the station so productive this year and to receive the eggs in sucl
Bood condition. With the exception of the first lot, which was com-
g:;at_i"ely worthless, nearly everything has come to handin an entirely

‘:szxctory condition.” [SPENCER I'. BAIRD.]
. Tlfe trout eges came safely to haund here on the 31st of March, and

tre Immediately shipped to the hatchery at Allentown. The superin-
(L:"dent reports them in good order. Only 224 out of the 10,000 were
M"“é, which, considering the eircumstances, we think very good.” [A.

"‘IPANGLER, Pliladelphia, Pa., April 3, 1885.]

L+ am very sorry you could not send us the full complement of eggs.
; ey (:zun_e through very nicely, and were in excellent condition, and 1
Mot think there were twenty dead oues in the lot.  Your mode of

b 1(1318\]8 ug cannot be excelled.” [OTT0 GRAMM, Laramic City, Wyo., Aprit
) 5.]

tre ;\)rfllll]:/:;nstlmlw occurred ‘dur.ing the s‘pa-wnil.lg season suf.ﬁciel}t,lg' §3x-
fuct tlmé t;l’e . c:(:,llltl:-}:f ‘;0 entitle it to a brief notice here. Itisa singu :Lr

al line of the total solar eclipse of March 16, 1885,
Passed within six miles of the trout-breeding station. Mr. Green wrote
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to me of it, and of the singular manner in which the Indians took it,
as follows:

“ March 17, 1885.—Our weather is still hot and very dry. Not a cloud
has been seen the past two weeks, and there are no signs of rain. Yes-
terday was the day of the great eclipse of the sun, and it was the grand-
est sight T ever saw. The moon crossed the sun between 8 and 9 a. m.,
and it was dark as evening. I stood on the bank of the McCloud, just
as near the line as possible. The water in the river showed the colors
of the rainbow, and trees that stood near the water, their shadows re-
flecting back in the water, looked as though their limbs were edged
with all the different colors. I never expect to see anything half so
beautiful again. Just before the eclipse I happened to go over the river,
and there were six of the old Indians gathered together, Old Kloochy
among them. I told them it was going to be dark pretty soon, and they
_all laughed and said, “Chipcalla” (bad), but I persuaded them to come
up on the flat near the river and wait a little while. Then I told them
to watch the sun and it would soon grow dark. I had some smoked
glass, and could already see the black moon very plainly. They were
all jabbering away, laughing and having a great time, but very soon it
commenced growing visibly dark, and they noticed it. Then their fun
was over. They were all very quiet for awhile and watched the sun
closely. It grew dark very rapidly, and the first thing I knew they
were all on their feet, and had begun to dance and seream, and of all
the noises I ever heard they made the worst. They said they were all
going to die. Very soon I noticed achange in them. They all stopped
and talked very fast for a moment. Then two of them started for the
house. It was dark as evening. Pretty soon they returned, bringing
all their bows and arrows, flints, beads, and almost everything they
had. Then they took the oldest squaw and laid her out as though she
was dead ; placed the trinkets all around her, and then began that awful
cry and wail again. By this time the eclipse was passing away, and I
told them it would soon be light again. It kept growing lighter and
lighter. Soon the sun was clear again, and although they let the old
woman up, it wag some time before they would believe they were going
to live.”

The weather continued warm and very dry till the last eggs were
taken, which was on the 29th of April.

During the summer several improvements were made about the sta-
tion, the principal of which was an addition to the dwelling-house,
which was very much needed, the original house being small, unfin-
ished, and made chiefly of shakes.

Towards the latter part of the summer the trout were observed to be
dying, both in the pond and in the McCloud River.  There was no ap-
parent cause for it, and it was hoped at first that it was only a tempo-
rary trouble,* caused by something unwholesome in the water, the

*See I'. C. Bulletin, 1835, p, 472,
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streams being very low; but it did not pass away, and on October b
Mr. Green wrote me that the trout were continuing to die and that the
disease was as destructive in the river as in the ponds. Some of the
features of this singular mortality among the fish are presented in the
following letters from Mr. Green :

“I have some five or six large trout now in & pond by themselves,
which have showed no signs of life, save their breathing, for the
Past five days. They lie perfectly still on their sides, and when dis-
turbed or taken from the water they seem to shake or quiver, and
Wwill splagh around quite lively for a moment, then lie back on the bot-
tom and remain perfectly still for days; and while keeping so quiet,
Sediment from the water gathers in their gills. They sometimes linger
for six or eight days, just in this way. It is my opinion that the dis-
ase was brought to our ponds by the fish caught in theriver. Our fish
Were all perfectly healthy until we commenced fishing this fall ; we lost

Ut very few fish during the summer, and they were all fat and nice,
The first T noticed were those dying in the river, and I also noticed that
8ome of the fish that died first in our ponds were those lately putin. I
1ave examined a number of those dying in the river,as well as thoso
from the ponds, and all that I can find is that the stomachs seem hard
and drawn up, and that in some of them there is a yellowish fluid around
the hears, The first symptom of the fish, before taken, is that it turns
& very dark color. I can now tell some three or four days in advance
those that, are going to be taken with it, for they turn so dark. The ﬁs}l
Seem in no pain; only seem stupid. I have seen hundreds of trout die

rom old age or from fungus, bruises, or something of that kind, but I
Never saw a trout sick before that would lie on the bottom. They al-
ost invariably keep near the top and keep falling back against the

i}ck screen ; but not so with these; 'they are strong until they die. I
Wish I could send you one for examination. I think bhereafter I shall
lever mix again the trout caught in the river with those wintered in
our ponds, for it is almost certain to me that the digease is one that is
Catching, and was brought from the river. What seems more sure than
Anything else is that I have one pond containing nothing but large fe-
Males. It is the new pond, or last one made. Water runs in it directly
imm the flume before ruuning over any other fish. I wished to keep

he females separate, and for this reason have put no other fish in this
Pond at all, and strange to say, the fish in this pond have not been
troubleq, .

“Our small fish have also suffered but little. However, the loss has

een very heavy, and unless we have unusually good luck with our
ZI:gPS I am afraid we must fall short somewhat of our usual amount of

8.
" “ We are fishing now every day and having fair luck,and; had we not
ﬂ?‘:l this loss, would have taken a splendid lot of eggs. The water in
he river is much lower than I have ever known before, and the snow



136  REPORT OF COMMISSIONER OF FISH AND FISHERIES. (6]

on Mount Shasta scems greatly reduced. The river has been of a
milky, muddy color all summer long, until about a week ago the weather
got cool, and it is now clear. The temperature of the water while the
trout have been dying has been 58 or 60 degrees IFahr.

“There is not a salmon to be seen in the river, and there have been
but very few fish up here at all. I have kept a very close watch on
them, and have tricd in all ways to get eggs to fish with for bait, but
have succeeded during the whole season in getting the eggs from only
five salmon. The last reports from Hat Creek were that there were no
salmon there yet.” '

“ September 15,1885.—Our weather is still hot and very dry, and our
water supply is very low. Our fish have been dying considerably lately,
from what cause I cannot tell. Ihavetaken great pains with them, and
they look splendidly. They are all fat. The first we notice of their being
gick we find them lying in the ponds on their sides, with not a mark of
any kind; great, large, bright fish, and they are fat as can be. They
refuse to eat perhaps a day before they are taken; up to that time they
eat heartily. Some of them seem to cramp and their bodies will be
crooked, and it is almost impossible to straighten them. They lie in
the ponds in this way, breathing faintly for three or four days, and then
die. It is something never known here before. I have given them
quantities of earth, salt, and everything I could think of, but to no ac-
count. It attacks only the large fish. I have one pond of two-year-old
trout, that has five hundred or so in it, which has not been troubled at all.
Fish in the river are just the same. I found three large trout this morn-
ing lying in the bottom of the river, not any of them dead. I wentup
and canght them, and after rousing them they would swim off a short
distance and then turn on their sides. The water has never been so low
by half since we were here. I thought once I should be obliged to build
ponds in the river, but that would have caused a great loss of fish, as it
is almost impossible to build a wall along the river secure from minks and
otters, and they are very plentiful here. I am afraid our egg supply will
be rather short next winter. Fish in the river are very scarce. I have
been fishing the past four or five days and have caught only two large
trout. Can catch plenty of small ones, but they will not spawn this
season.” ‘

« September 18, 1885.~—The trout still continue to die, and from what
cause 1 cannot tell. I have just taken out eight very large, fat trout,
with not a single spot on any of them. Their eyes and gills are per-
fectly healthy and the females are full of eggs. It is something never
known before here, and it has caused a great loss of fish. For two or
three days after they are taken they lie on their sides and do not movo
unless touched. 1f taken from the water they tremble and quiver. I
am doing the best I can to save those not yet sick. Strange to say,
none but the very large fish are troubled. The yearlings and two-year-
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olds are perfectly healthy. I sometimes think they were poisoned by
some one, yet I have no idea who could have done such a thing.”

“September 23,1885.—Since I last wrote, there has been no great loss of

life. I got up very early one morning, I think the next after I wrote you,
and went to the pouds, and there were soveral in each pound lying on
their sides, but they were not dead. I got them all up,and then cut somne
fresh venison up fine and soaked it in lard and fed it to the fish that would
eat, and since that they scem to have brightened up wonderfully, and
I think now the danger is mostly passed. The only cause that 1 conld
find for their dying was in their stomach. Thero was not a single spot.
on any of them ; eyes were bright and gills perfectly natural, and they
Were all fat fish, but their stomachs seemed hard and drawn up. The
fish that died I think suffered but little. They would be taken sud-
d_e"ly , and perhaps for one day would lie on the bottom very still, but
Tight side up, then the next day they would lie on their sides, but
breatho rather more quickly than was natural. If disturbed, they would
8Wim g short distance as though all right, only some of them seemed
eramped, and their heads were crooked to one side. They would re-
Main in this state sometimes three or four days, and then die. Our
Water supply seems a little on the rise now, and the remaining fish look
sI’]endid]y, and I think now with good care weshall bring therestthrough.
Our young fish are in good condition and we have just added a nice
0t—15 vearlings and two-year-olds—to our pounds. Fish in the river
are very scarce; we have been fishing now some time, but have only
Succeeded in capturing small fish. The water in the river has been very
Il_luddy all summer and is still s0. We have had a loss of large fish this
time that it will take some time to replace, yet, if no more die now, we
¢an get along,” :

f‘Nove7nber 14, 1885.—I have thought all along that as soon as the
Taing began there would be a change in the mortality of the trout; but
U Seems not. There are six in one pond this morning that refuse food
and have turned the dark color, and are resting on the ground. We

'ave been at work very hard, catching trout, and adding to our ponds
Tom the river; but it seems of little use, as the ones caught from the
Niver die very fast. Some of the smaller fish have died lately. Pro-
fessor Baird has written that Le has asked Prof. S. A. Forbes, of

ampaign, Ill., to forward me a preserving fluid, and wished me to
Send some of the discased specimens direct to him. Professor Baird
Says that Professor Forbes is preparing a general report for the Com-
nission upon the subject of tho diseases of fish. He also says that
the fish of Wisconsin have died in great numbers, and that Professor
Forbes had traced the disease to the immense development of bacteria,
calleq micrococei, congesting the liver and spleen of the fish.”

At present the prospect is rather discouraging for a good yield of
trout eggs during the season of 1885-"8G; but a considerable number of
young fish are coming on, and perhaps next year’s harvest may make
up for the deficiencies of this season.
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Appended to this report will be found memoranda from Mr. Green’s
diary, relating to the weather, &c., from September 24, 1854, to April
20, 1885, and tables of statistics as follows:

1. Record of trout caught.

2. Record of trout eggs taken.

3. Distribution of trout eggs.

4. Temperatures of air and water.

CHARLESTOWN, N. H., December 31, 1885.

Memoranda relating to the weather, §c., at McCloud River Station from September 24, 1884,
to April 20, 1885,

Date. Condition of weather. Dato. . Condition of weathor.
1884. 1884.
Sept. 24 | Weather warm and clear. Dec. 21 | Raining very hard, with heavy wind npd
26 | Strong north wind and cool. thundor; trees Lroaking down; river
27 | Warmer. vory high and rising fast,
28 | Quite warm. 22 | Raining hard; heavy wind; river 8 foot
20 Do. abovoe usual summerlevel. Inevening
30 | Raining all the afternoon. 10 feet above, and riging
Oct. 1 | Heavy bail-storm. 23 | Still raining hard; wator very bigh and
2 | Very cool, bat clear. muddy.
4 | Very cool. 24 | Raining slowlyall duy; wator at a stand-
S Do. still; very high and river full of logs;
6 | Raining all day. water in the ponds olearing, snd fish
7 Do. looking aud feeding well.
8 | Warmer and clear. 25 | Raining vory hard; water rising fast;
9 [ Warm and clear. very muddy; traps are covered and
10 Do. under water, and trout running over
11 De. top; ono trap gono out; wind blowing;
12 | Raining hard all day and cool. trees falling on all sides; beavy tree
13 | Raining hard; water rising rapidly. fell across one of the ponds; no dam-
14 | Vory dark and cloudy; no rain; wator age.
3 feet nbove low-water mnrk. 26 | Still raining; water 18 foot above low-
15 | Morping clear and frosty. waternark ; fish ruvning over traps.
16 | Clear nnd warmer. 27 | Clear, and heavy frost; water fulling
17 | Morning cloar and cool; c¢vening clondy uat.
and showery. - 28 | Rainipg slowly, nud very dark; water
18 | Cloudy nnd showery. falling.
19 | Clear and warm. 29 | Cloar, and ground frozon.
20 Do. 30 | Clear and warmer.
21 | Lost 26 trout by Indians. 31 | Cloudy und quite war.
22 | Had JIndians arrested; weather clear 1885.
and warm. Jan. 1 | Raining hard all day.
23 | Weather warm. 2 | Cloar and warin.
24 | Clear nnd waru. 3 | Warm and cloudy; no fish.
25 Do. 4 | Raining hard all day; very warm; no
26 | Clear, warm, and very dry. wind,
27 Do. 8 | Very clomdy; no rain; warm.
28 Do. 6 | Clear and wann ; water falling. -
30 | Vory clondy; south wind. 8 | Cloudy and misty; very datk; no frout
31 | Raining slowly. running.
Nov. 1] CQlear and warmn; north wind. 9 | Cloudy and warm; snow melting fast on
5 | Cloudy and warm. mountaius ; wWater rising fust.
9 | Clear and hot. 10 | Ruining al) day: oroelks uud river vising
14 | Clear and warm; very still. fast,
16 | Trout biting very poorly. 11 | Clear and warm.
17 | Cloar and warin. 12 | Clear and cool in morning: trout eggs
26 | Very warm. taken advancing slowly, bat doing
27 | Beautiful day. gplondidly ; no dead onea.
28 | Clear and warm; very atill. 13 | Clear and cool.
29 | Clear and warm. 15 | Clear and warmer.
30 | Cloudy and cool. 16 | Cloudy; raining lard in  afternoon;
Dec. 1| Clear and warm. WA,
2 | Cool wind. 17 | Clear and warm ; eggs dolng splevdidly;
6 | Ivoat lant night. 1o deud ones yet.
7 | Cold and clerr; north wind, 18 | Clear and worm.
13 | Very cool and windy. 21 | No trout running; very warm, and wa-
14 | Very cloudy. tor getting very low.
16 | Showery and cold. ! 22 Clear and warm; trout and egen doing

aplemdidly.

23 1 Heavy frost this morning ; day elear and
warm.

24 | Clear, and gefting dvey.

25 | Very warm; egga doing spiendidly ; vory

fow dead ones.

18 | Mard snow and rain all day.

17 | Four inches of snow, and cold.

18 | Snow and rain; warmer.

19 | Troes heavily loaded with snow.

20 | Raining vory hard; water rising and
muddy. i

"
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Memoranda relating to the weather, §c., at McCloud River Station, §-0.—Continued,

———
Date. Condition of weather. | Date. Condition of weather.
— :
S, 1885,
an.26 | Warm and dry ; t-out in ponds spawn || Fob.27 | Warm and dry; water very low.
ing well, 28 | Cloar and warm.
?7 Cloudy and warm. Mar, 1 (Wuter low, and trout spawning freely
29 | Rainiug hard all day. in theriver.
30 | Cloudy; no rain. 2 { Warm and clear.
Yo 81 | Clear and warm. 3 | Stroug north wind.
8b. 2 | Raining hard; wator 1 foot high; some |: 5 | Strong north wind, and very dry.
of the trout caught had already ¢ | Clear and_warm,
spawned, 7 { I'ish neatly dono spawning.
3 | Raining hard oll day. | 8 | Warm and olear.
4 | Forenoon clowly nud misty ; afternoon 8 | Warm, cloudy, and a little rain.
- cloarand warm. 11 | Clear and warm., .
a1 Water falling, and quito warm. 13 | Vory dry.
6| Clearand vory warm. 17 | Very clenr and hot; gronnd dry.
7| Clear and warn, 25 | Clear, warm, and vory dry.
8 | Warmer, and wator low, 20 | Strong uorth wind; fish abount done
8 Clenr and warm. . Apawning, .
12 [*Egyga doing nicely, and fiah feeling woll. 27 | Warm and dry.
13 | Egas doing splondidly. 30 | Strong north wind.
18 | Wurm aud'dry. 81 { Clear and vory hot; no_wind.
18 | Clear, warm, and vory dry. Apr. 1| Cloudy, and north wind.
21 | Raining hard gll day, but vory warm. 6 | Vory cloudy, and a littlo rain,
22| Quite cool: strong north wind. 8 | Clear and bot.
23 | Warm nnd pleasant. 9 Do.
25 | Strong north wind. 10 | Gave tho fish o mud bath.
26 | Trout spawning slowly; oggs doing 20 | Fishdoingbetter; lookingmuchbrighter,
splondidly.
————

T'mm_ L.—Recordof trout caught at MoCloud River Station during the season of 1884-"85.

B g g
a o5
Date, 'g'gn Date. 'E 4 Date. E -4
3 =
% 3 z 3 3
o 16
17
1 3
7 13
3 15
i 7
3 4
H 3
3 9
8
1 496
8
Ta X
BLE IL.—Record of trout eggs taken at McCloud River Station during the season of
1884-"85.
——
. g 3 ¢
ate. E Lgga, Date. g Eggs. Date. 'E Egga.
@ ) L
R ) | [
1885,
14| 15000 || Feb.6.......... 6 10 9,100
85( 35,200 || Feb.10......... 27 8§ b, 000
il Tob. 11 oo . e 10 101 10,160
181 16,200 || Fob 14010000 5 9 1,000
51 %5,000 || Fob.17 .00 21 5 4,300
18| 18,200 | Fob 220000000 o o 3,000
8| *8000 || Fob.20... .. 00" 10 2 2,000
32 ] 30,500 || Mar. 6.....0o. . 5 3 8, 000
1B 12,100 || Mar. 8....000 0 1 e
7] *7,000 || Mar.13.... 00000 3 324 | 813,600
19| 20,200 '

*Hatohed for river.

tHatohed for ponds.
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TABLE I1I.—Distribution of trout egge from McCloud River Station during the scason of
1885

. Numbor
Date. Sent to— of egga.
1885.

Jan. 14, Prof. S. F’. Daird, Washington, D. C..ooooiiiiiniiiiiinnnnan. eeemeeemceeneane 50, 000
1 16, 000
[ (T R, 18, 000
QO ceeeeciccecerccerccraancacceccasacessenamcasnasnsarcassarsasacassmmsencsonns 30, 000
{1 1 SR 12, 000
20, 000
O 1 25, 000
Gordon L Denvm‘, Colo........ 10, 000
Mar. 4| Prof, S. F. erd Washiogton, D. C 20, 000
12 ..., [0 s J 10, 000
23 | A. M. Spangler, Philadelphig, Ia. 10, 000
30 Otto Gra.mm Laramio City, Wyo.. . 10, 000
Apr. 6| B. L. B. Kennedy, Omaha, Nobr . ...l 15, 000
TORAL - e eeeevneememe e e e eem e e emeoa ceean cemema e eenmia s ennnenenens . 246,000

TABLE IV.—Temperatures of air and water at noon at McCloud River Station during the
scason of 1884-865.

June, | July, | Aug., ; Sept. | Oct., Nov., | Deo., | Jan.,
1884, 1884. 1884. 1884, 1884. 1884, 1884, 1885,

Day of month.

Ajir
Water
Air.
Water.
Ajr,
Water.

I Air.
TWater.
Air,
Water.
Alr.
Water
Air

l TWater.
! Air




IX.—REPORT ON THE PROPAGATION OF PENOBSCOT SALMON
IN 1885-86.

By CHARLES G. ATKINS.

Operations at the Penobscot Station were conducted, as in previous
years, without change of importance in methods or apparatus. The
only addition to the fixtures requiring mention was the construction of
4 new spawn house at Dead Brook, and some improvements of the
‘Stream and banks in front of it.

The purchase of breeding salmon was begun June 1, and brought to
& conclusion June 20. Betweon these dates salmon were received on
’lft(fen days. Tho aggregate number purchased was 691, of which 81
l’eltlshed in transit, from excessive heat of the river water. The re-
ainjug 610 were all placed in the inclosure at Dead Brook, where they
Suffereq during the summer a further loss of 93. At the spawning sea-
Sou there were recovered 501,leaving 16 not accounted for; most of these
Probably died and escaped detection. The net result of the purchase
of 691 salmon was therefore 72 per cent of those purchased, and 82 per
Cont of those placed alive in the inclosures. The corresponding per-
Centages in 1884 were 69 and 75, showing a slight improvement. The
tause of the deaths that occur in the inclosure is not yet ascertained.
AS_ usual, they occurred soon after the first fish were inclosed, very few
dy'“]g after the first month.
) The size of Penobscot salmon this year was small. The estimated
4verage of those purchased for the station was 12.95 pounds. At the
:’D‘"‘“’Ding season 283 feinales and 196 males were weighed and meas-
‘1“5(1- The females averaged 12.75 pounds in weight before spawning,
and 31,06 inches in length. The males averaged 10 pounds in weight
aud 31.2 inches in length. The females yiclded an average of 3.19
Pounds of eggs, equal to 8,667 in number. .

. hﬁ’ spawning of the salmon was accomplished at the usual date, be-
S‘l:lmmg October 27 and closing November 5. After manipllltmti?n all the
\\(r mon (except 19, that were captured after the rest had be.en I}Derawted)

ere towed down to the village of Orland and liberated in tide-water
(13 141
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below the Orland dam. This has been practiced for several years. The
total number of eggs obtained was estimated at 2,422,600 ; but from the
data obtained by the count of rejected eggs and the measurement of
the net stock the original number is computed to have been 2,454,058,
These were placed without noteworthy incident in the hatchery at
Craig’s Brook.

The losses from lack of impregnation were greater than usual at this
station, though by no meaus very large. They aggregated 113,371, or
4.6 per cent of the original number. There were 24,687 rcjected for
imperfections of another character. The total loss was thus 138,058,
which reduced the available stock of eggs to 2,316,000, of which 1,000
were reserved for upcruncnmtlou, and 2,315,000 shlpp(,d to the ordu‘
of thie contributors to the fund.

A pro rata division gave to the U, 8. Commission, 1,254,000; to the
Maine commission, 663,500 ; to the Massachusetts commission, 397,500.
‘The actual division was as follows: to the U. S. Commission, 1,251,500;
to the Maine commission, 663,500; to the Massaclusctts commission,
400,000.

The transfer of the eggs was accomplished between January 4 and
March 5, with exceedingly small loss, as shown in detail in the tabular
statement below :

TaBLE L.—~Transfer of Pcuobscol salmon eggs from Orland, Me., during January, Feb-
ruary and March, 1886.

Number of cggs—
o
° , ° k=)
- é’ ey M
: I 2 P &
Dadto. Copsigneo. ;"4, ez ;E:S Lg:glﬁz‘:’,:n 5'
=2 wh w2 | wotal '
wa g s g o
oy &2 08 &
-] =] O o
—_ CE:] ~a =3
o o (=] 15
>} 2] ] [=]
1886.
Jan. 5] U, S, Fish Commission, Cold |.......... ceecen.--.l 240,000 | 240,000 | Best ovorsaw.| 04
Spr ing Harbor, Now York.
(] 2L A PP N 260,000 | 260, 000
20 Ylymouth, N.IT.b...oo. .. 300, 000 300, 000 |.
27 e e, eeeen 80,000 |{....
o an, Weld, Mo | 260, 000 |- 240, (100
Feb. 3| Frank Gibbs, Bridgton, Me..| 100, 000 100,000 |.. ..
30 2.8 Hodge, Plymonth, NNH. ... .. ... 220, LOO
0! ..... QO ieeaeane et .| *200,00¢ | 100, 000
0 AT Danding, Enfield, M(! ...] 160,000 N 160, 000
16 | Charles G, Atkins, Grand | 200,000 |..........|......... 200, 000
Lake Streawm, Maine,
26 | A.J. Darling, 1 niicld, Mo . 3,500 |...o.an... 316,500 | 320,000 |....
Mar., 4 |...... i SRR SRR UL IO 135,000 | 135,000 |.
. 663, 500 | 400, 000 {1,251, 500 |2, 315, 000

*l 30,000 egge were donated to Vermont, and 150,000 to Now Hampshiroe; all sent to Ply mouth {0

hatceh.
1 Verv fow.
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TaBLe II.—Record of weather and tomperature at Craig's brook, 1865-'86.

PROPAGATION OF PENOBSCOT SALMON.
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Temporature.
Dato, I)lr:.\)cuou
Aque- wind.
Brook. duct.
1885, o o
Oct. 26 |........[........
27 o] 53
28 54 53
20 54 b3
30 64 53
31 47 416
Moean .. 61.8 51.6
Nov, 3| 45 44 | Westerly.
2 47 46 B........
3
4
5
[
7
8
0

A\ 4

Wosterly .
Sw.......
Eastorly..

Rewnrks.,

Clear and warm.
Do.

Pleasant.

Cloudy ; followed by xain.
Ileavy rain,

Cloudy ; strong wind.

Clear; air cold, changing to warm.
Rain and strong wind. .
Ploasant.
Cloudy, with strong wind.
Cloudy ; some rain; warm.
Cloudy.
Cloudy ; followed by rain.
Liain,

Do.
Cloar and cold, with atrong wind.
Clear and windy.
Rain; warm.

Jd Cloudy; not cold,

Cloudy and rainy.

Clear nnd pleasunt.

Clear and windy.
Do.

Cloudy and warm.

.| Cloudy ; followed by rain,

Clear apd warm.

Do.
Cloar.

Do.
Clear and warm,
Windy, cloudy, threatening.
Clowdy, windy; a little snow.
Clear.
Cloar, pleaaant.
Clear; lako frozen over for first time.
Cloar and warm.

Cloudy and very cold.
.| Clear; not very cold ; & man crossed the lako on the jce.

Cloudy ; snow.
Clear; pleasant.
Clondy ; heavy rain,

.| Clear; not vory cold.
..] Cloudy; snow.
.| Cloar and cold,

Snow, followed by raiuv.

Cloudy aund raiu: snow all gone.

Clear and windy ; ico in lako gone,
Clear and windy; boat crossed the Inke,
Cloudy; rajn.

- Rauin; oloudy.
.| Cleatr and windy ; littlo ice on lake.

Clear and cold.
Clear, followed by cloudy weathor; lake froven ovor.

.| Snow and rain.
.| Clear and cold; good aloighin

Clear and cold; aman cmsso&:'tho Inke on the ice.

.| Clear and cold.
.] Pleasant, .
.| Clear and warm.

Clear and oold ; good skating.

.| Cloudy anil cold.
.| Clouly and windy, with anow.

Cloar and cold,

Clear and warm.
Cloudy aud threntoning.

.| Clearand windy ; firat tonu crossed the Iako; ico 8 inches thick,
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Tapry H.—Lecord of weather and temperature at Craiy’s Brook, 1885-"86-—Coutinued.

Tomperature.
Dato. Dxrtlal(ta‘tmn Remarks.
Aque-
Brook. duot,
1886.
Jan, 1 Cloudy and rain; suow all gone.
2. Cloudy.
3
4 Do.
5 Showers.
6 Warm and pleasant.
7 A rough day.
8 Cold.
9 Snow, with vory strong wind.
10 !. Cold.
11 Air,—10°: gnow 4 inches deep.
12 | Clear; air,—150, and low all day.
13 Clear: ajr,—230 at 8.30 a. m,
14 {. Cloudy ; not very cold.
15 . Cloudy and moderate.
16 ], Clearand pleasant.
17 Clear.
18 1o,
19 Cloudy ; suow and rain,
20 Snow, followed by clear weathor.
21 Suow.,
22 Do.
23 Clear.
24 -1 Clear; atr—159,
26 Do.
20 Clear and warm.
27 Cloudy and wurm.
28 IIajl ntorm.
29 Hail storins ; trees loaded with ice.
30 Clear.
Moan..{....... 34.4
Feb, 1 a3 Cloar and cold.
2. a4
3 34
4 34
5 34
G| 34
71 35
8. 35
9. 35
10 . 34
11 35
12 . 36
13 |. 36 .| A groat freshet.
14 . 36 .
15 |. 306
16 36
17 |. 30
18 |. 36 .| Clearand warm,
19 36 Cloudy and warm.
2 36 Cloudy,
21 35
22 35
23 95
24 35
25 85
26 |. 34
a7 34
28 84
Moan ..|........ 849

BUOKSPORT, ME., August 20, 1886.



X.~REPORT ON THE PROPAGATION OF SCROODIC SALMON IN
1885-"86.

By CuarrLis G. ATKINS.

On my first visit to the station, September 15, I found everything in-
800d order and the preparation for fall work in a satisfactory stage.
r, Munson, the foreman, who had been at work without help since Sep-
SWber 1, had among other items of work set the stakes for the main
De.ts, and gathered 190 bushels of moss, of which 175 bushels had been
Tled in the sun. The addition of 15 bushels more of green moss would
g’lVe U8 an ample store for packing purposes. The approach of the
Sii"“v"lng season was heralded by the appearance on the 15th of ‘th:-ce
themon at.the bridge across the streain. Two days later the setting of
Bets across the stream was completed. :
as OXCavations in the gravel by female_salmon were to be seon as early
¢ Ctober 22, and from that date forward in increasing numbers, On
N 2‘%th the fishing pounds were completed, Leing five days carlier
ean In 1884, and six days earlier thaun in 1883, The plan of previous
318 was followed without material change.
*Or the first five nights the catch was small, the aggrogate being 121.
the njght of October 29, we took 56 salmon, and the next night 107.
pr:;latter .number was the maximum for this season, the nearest ap-
Yo ch to it .beiug 99 taken on the night of November 8. As carly as
fish Cmber 1 1t.had become apparent from the relative number of female
a‘nc(adggregfmng 195, against 123 males), that the season was far ad-
on the and was likely to yield less than an average number of fish, and
0 ¢ 18th wo closed operations with an aggregate cateh of 611 females,
catel?al-es’ and 1 salmon of unknown sex, a total of 811, t.h(? sma,llet}t
act mf’lﬂce the organization of the station. Considered by itself .t.hls
an o 1ght reaspr{ably cause apprehension as to the future sg'pply of fish
mon o{!}"gs’ but it is offset by the well-attested abundance of young sal-
oug) Several stages of growth in Grand Lake Stream and about the
8t of the lake for several years past.
Ohe fish caught were equal in length to those of 1884, and excecfled
8¢ of 1883 by a little more than an inch. Lu weight and fecundity
Y ' 146
8. Mis. 70——10.

On
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there was a falling off from 1884, but a gain as compared with 1833.
The data for the three years afford the following comparison :

Fecundity,
Averago length. | Averago weight.| aversge
Year. number of
* opps wr
gravi
Malos. | Females. | Males. | Ferales. mulo

Inches.| Inches.

D 20.00 19.2 3.20 3.40 1,620
1884 i iiteri e crcem e e iicaaaaaa, 21. 03 20.3 4.00 4.11 2,350
L 21. 05 20. 8 3.65 3.61 1,720

The fish were, in general, healthy, there being a remarkable abseuce
of external sores, which are sometimes to be seen. Out of 578 female
salmon manipulated, 97 were afflicted with the ordinary ovarian dis-
ease, which displays itself in the presence of white or otherwise discol-
ored and plainly defective eggs when extruded from the fish.

The total number of eggs obtained, as fixed by a computation based
on the number rejected and the number packed for shipment, was
994,355. The ratio of impregnation, as later computed from the known
number picked out from time to time up to March 4 (35,304), and wmore
especially those picked out after concussion (92,351), was very nearly 90
per eent. This is an unusually low ratio, even for Schoodic salmon. It
may be attributed in part to the scarcity of males, which led ou several
occasions to an insufficient milting of the eggs. The record ‘shows, for
instance, that the eggs taken November 9, numbering 110,967, on which
there was a loss of 24,653, or 22 per cent, through lack of impregnation,
were milted by using the mllt; repeatedly, straining it oft from one lot of
eggs, much dilated with mucus and water, and applying it in that condi-
tiou to the next lot. Experimentally, I have sometimes obtained excel-
lent results in this way, but it is evident that great care must be oxer-
cised, and that repeated use of the milt should only beresorted to when
the live figh fail.

The weather was remarkably mild all through October and Novem-
ber. The record of air temperature shows no figure lower than 290 F.,
until November 18, when the wmercury fell to 26°., The lowest water
temperature observed previous to November 17 was 4230, This con-
tributed largely to the comfort of the force, and enabled us to move all
the fish after the conclusion of the spawning to a point well up the lake
without the interference of ice, which has some seasons closed in upon
us before the conclusion of the work. It is probable, also, that the high
temperature of the water hastened the maturity of the fish, though they
were in fact more backward than was expected, a small proportion of
them being ripe when first caught and many remaining unripe for 8
long time in the inclosures.

The entire crop of eggs was placed for development in the river
hatchery instead of being divided as usual between the river and cove
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bouses, 1n spite of the high temperature prevailing in November, the
Water was, by the first week in December, cooled down to 340 I, and
the gencral development of the eggs was not so greatly accelerated as
had heen anticipated. Al the eggs remained in the river house till Feb-
r,ual'y 15, when a portion of them were moved to the cove house in an-
ticipation of packing and shipment.

The removal of the defective eggs (127,655 in all) reduced the stock
to 866,700, of which 641,000 were shipped to the order of the parties
Contributing, as follows:

Amount c tod | Egga
of contribu., P actually
Farty. tion, | SIS |gilivered.
\N\ ----- -
Uhnit,, ]
il Stat $78 01| 222,000 1 222,000
hﬁn"'e"-‘ N DI 200 00 | 192000 | 180000
- Norsachusotty .| 300 00 115,000 | 115, 000
- dtmpshire 300 00 | 115,000 ! 115,000
1,678 01 644,000 |~ G11,000
\\\_ . *

i ‘A detailed statement of the transfer will be found in Table 1V, sub-
Olneq, \

N . .
) _1‘I‘om the reserved 225,700, whish was 9,005 in excess of the legal
umllnum, there were lost but 428 eggs and 463 fry, and the remaining

<

9 . , R
24,809 were liberated in Grand Lake between June 14 and 23, 1886.



TABLE I.—Record of fishing at Grand Lake Stream, Maine, during October and November, 1885,

i
I | Adult Schoodic salmon.
1 Tempera-
T . I ture at 7 —
Day (24 ! i | Height & m. Daily catcl. Daily summary.
o 1 . o g *
el}‘(ﬁ‘r‘]‘:,szn! Doy weather. ! Night weather. of Grand . e i - 4 Remarks.
Tam. | | | Loke i £ | & i : | g | -
i 1 N g —_ =] P -1 2 ]
< « =] a - % =] a - 8=
! ! ] BRI e g e e 2 d elElE
| d ol o o = L i il = 2 g1l &
: ; i a'B | l&ipjalAa s | S ] B |&|&]A
; - i - B i
1885, | Ft, In| o | o . |
Oct. 25 Mostévclem' mndlmh( Clearand calm....ooeevennns ‘ 11 34 | 504 10 [ 1 PN 16| 10 [\ 16| 2| 1; 1| All gatesopenex-
- cept one.
26 ' Clear; wind light, W. | Glear and calm; toward |oeeeee.... 30 | 50 | 17| 12| .een 297 27| 18|..... a5l 3l 2! Chubs and suck-
i and NW. morpning foggy. | : ers; a few dally.
. Clear,warm; wind light, Cleartdllaftcrthatclond) P ofeecececeans 43 |- 51 14 [ 3 PO 18 41 22 |oeenns +63]....0 1] 2
! souther);. wind southerly, not felt
at fishing groond.
28 | Clear, warm; wind light,! Calm; clear in evening, .......... 41 51 14 16 |...-.. 30 55 38 f.cece- 93] 2| 38| 1
southwesterly. cloudy toward morning.
29 | Cloudy, = thidatening; { Clondy; wind light, south- 110 504 . 513 11 17 [ceeees 28 66 55 |.ce-.t 121 2| 8] 1| One pickerel
wind light, E. erly. :
30 | Cloudy, threatening; Rain trom 8 p. m. nearly all 2 0 48 51 36 {veers- 56 86 ol i...... 177 ooy 2H----
wind light, southerly. night; evening calm, I .
X mormning variable winds. |
81 | Rain, with moderate to | Cloudy; moon and stars oc- 2 0 81 464 24 81...... 107 | 110 174 |...... 284 [....| 2! 1! Two pickerel
strong northerly wind casionally visible; wind
all day. ntmnv N., all nivm no
Nov. 1| Clondy with strong N. (,londs break at 10§ p.m., 2 0 29 44 13 21 ..., 34| 123 | 195 (...... 318| 1] 6!....
wind all day; & httle clear till morning; wind
sDOW in a.m, at sunset N., strong; at
10§ .. light, and so con- .
t.num"nllnlnht R
2 | Clear; wind N., gentle. Evening clear with gentle 2 0 363 | 45 ki 51......] 127 130 | 200 |....-. 830! 1}....| 1| Five piockerel
! porth wirtd; after mid-
night clondv with south-
easterlv wind,
3 | Cloudy; slight rain; { Rain from dark till 12§ with 2 1 443 | 46 11 10 |...... 21| 141 210 §...... 851| 3} 2| 2| Several pickerel
wind E. to SE., gentle.| slight intermissions with .
E.or SE. wind; cleared at
2; cloudy again at 4;
wind dead after 2. ligbt .
SE. in morning.
4 Liﬁh{.‘ clonds ; wind W., | Cloudy. calm........cceeenn. 2 2 34 45 10 18 t.--... 26| 151 226 beeoee- 317 3| 211
ght. i H t . i '

871

‘QATIAHSIA ANV IOSLI J0 AANOISSTIOD J0 JI0ddd

(7]



5 | Mostly clear; wind W., | Half clear till 4 a.m; wind 2 24 354 45 5 29 {.ee... 34| 156 ] 255 |...... 4117 11 2 ....

light W. apd NW., very light.
6 | Mostly cloady; wind | Cloudy; rain after 12; {.......... 37 feenen- (] 28 [...... 34 162 283 |...... 445 {....] 1{ 2| All gatcsshut ex-
SE., light. nearly calm. cept slufce-grte
. | __and one other.
7 | Cloudy, somerain; wind | Cloudy; calm; foggy to- 2.2 38 45 10 41 ... 51) 172 324 |....-. 496 | 2| 2} 4| Drop-net set.
NE., light. ward morning.
8 Lﬁt&“ﬁ;ﬂiﬂmﬁ?itmw Rainy all night; wind E....J.......... 53 | 47 5 54 |...... 591 177 | 378 |...... 555 feeeef 1 0....
nd E., .
9 | Rainy; windﬁight, vari- | Rainy all night with occa- 2 4 433 | 47 7 92 |...... 99| 184 | 470 |...... 64| 4! 3[....] One ee), 3 ponnds
able. sional .heavy gushes; 4 ounces.
wind ancertaip, light.
10 | Rain all day; wind E., | Evening rainy with brisk 2 5§ 31 46 2 70 1 73] 186 | 540 1| 727 l....| 3|....] One whitefish.
8., and . NW.wind till midniglht,; L
- thereafter calm and clear
till morning.
11 | A. m. clear with gentle | Cloudy, except from 10to 3; 2 6 33 4 4 38 |ecunen 421 180 | 578 1 7691 2|....|....
W.wind; p. m. cloudy,| windstrong NW. allnight. :
wind inconstant, S.
and NV, B
12 | Slight snow in mornifig; | Clear all night; very light [.......... 28 | 42% 3 6 {.cc... © 9| 193 | 584 10 798 |-l
a. m. clondy; p. m. variable winds in even.
mostly clear; wind ing, most of night calm;
strong NW. all day, ground froze some.
m.mll]imﬁng towar:
nig|
13 | Mostly clear; wind W. | Evening clear and calm ..... 2 63| 38 43 4 14 4. 18| 107 | 598 1. 796 |- 2| 1
and SW.; light.
14 | Cloudy; wind E......... Clondy, rain after 1; wind P 39 434 [} Gl 6| 197 60¢ 1| 802} 34...
15 | Light rain; wind NE. | Cloudy, wind SW.and W 2 7 40 | 44 1 2 8| 198 | 608 1o 805 |eejoonifenns
16 | Clear; wind W., light..| Clear; wind W., light 30 | 43 1 4 5| 1891 610 1, 810 f--e|eacit.en
17 | Clear; wind W ......... Clear; wind W ..... [N P R 0 0 0| 199 610 1] 810 (.--....]..-
b U 28 PN, T IR Py O 2 o] 28 | 40 0 1. 1§ 189 | 611 1} 811 .. S TN

“NOWIVS DICOOHOS JO NOILYDVJOud []

6vT



150

REPORT OF COMMISSIONER OF FISII AND FISHERIES. (6]

TaBLE IL—Summary of spawning operations al Grand Lake Stream, Maine, during Octo.
ber ‘and November, 1885,

Fish at firat handling, Females spawned Eggs taken.
2O
Females. . 55
Date. E .| 8 158 .
. o
€1 8 g g 15 Welght. | Number.
| 3 e 28|28 Hee
g C 35 BB | 8|28 ul|cE .§ ggy
(> 20 I I I > Bl &lB|a|& 4
Oz.
61 41| 20| 16 2 3 0 0 1 6
57| 25| 33| 83 0 0 0 0 '3 PP N SO, 11, 000
66 20| 38| 36 0 0 0 0 1) 3 S DO IS g
07| 24| 83| 80 8 [ 0 0 [ 5
46 20 26 17 0 0 0 0 10 14 25,000
19| 11| 10 8 2 0 0 0 8 0 18, 661
26 10 18 12 4 0 0 0 90 12 " 18,458
34 5| 201 181 13 3 0 o 26 1 30, 476
84 8 28 11 16 1 [} 0 47 0 65, 568
77| 13| e4| 30| 31 3 0 o 67 8 115, 000
63 6| 67| 38| 19 0 0 o 48 1 81, 87Y
69 3 e | 35| 30 0 1 0 67 [] 110, 067
73 2| 70 3 [ 84 4 2 1| 65 11 114, 656
42 4 38 15 22 1 0 0 [ 18 160, 301
9 3 [} 0 3 3 0 o| 66 2 117,0
18 4| 14 7 4 8 0 0] 26 13 69,0
[} 0 [} 0 5 1 0 0 26 11 89, 000
8 1 5 [ 0 4 1 0 14 0 24, 000
[ 0 0 0 0 0 0 0 0 5 2,70
1 0 1 0 1 0 0 0 1 [}
g08| 108 | 608 | 380 | 108 | 26 4 1| 578 12 994, 356

TABLE III.—Measuremonts of Schoodio salmon at Grand Lake Stream, Maine, 1885.

Males. Gravid females.
2 Weight. Leogth. 2y Welght. Length.
Date. 3—9’3 -9-"'4
op B
B§ . 3 kg «3 3 e
& b1 5 5 ] < 5 $

IR IR AR ARAR RELIR R AR AR AR R

ET| ° g < g 8% | ¢ b a

gg | ¢ t1 w | ¥ g S =8| » S| » | 5 a 1

Sl B ||| &S |é|8|<ja|q|<|2|®
Lbse.| Lbs.| In. | In. | In. Lds.| Lbs. | Tba.{ In. | In. | In.
500 | 1,60 | 21.0 | 24.0 | 14.56| 17 [3.47 | 4.62 | 2.44 | 10.8 | 24.0 | 156.0
512|212 |21.0 | 24.0 | 17.5| 31 |3854 | 6,50 | 2.12 | 20.2 | 2.6 | 18.0
500 1.62|21.6|240|16.0| 36350 5.00|244|20.6|230]| 17.5
500|137 20,8240 |155| 8 |861|575)1.87]20.4|24.0] 155
65.37 | 2.25 | 21.4 | 24.0 | 18,5 26 | 3.76 1 5.12 | 2.60 | 21.3 | 25.0 18.6
5.25|2.95 | 20.4 | 25.0 | 180 | 10 |3.20 | 387 | 2.60 | 20.0 | 20.0 | 10-5
500|276 |21.8 | 23.5|20.0| 16|3.34|5.56]275|19.923.6| 1890
419|204 | 20,0 | 22,0 |10.5| 26{370]5.60]275|21.0]|230| 188
o4 |295|214]235|180) 27(881|c10]250|2:.7|245]| 180
667|194 {211 255|165 61]360{500]|225|20:.6]24.5] 180
31| 208{20.2|230!17.0{ &7|8.60]500]|1.60|20.5]2.0[ 1890
4042112 | 200235255 66|8.84|6.10 237208230/ 17.2
510 | 3.00 | 20.4 | 23.0 | 20.5| o4 |8.65]544 | 2.25 | 20,4 | 24.0| 18.8
431|250 |201|525]|180| 370380612231 20.6]240) 188
510 | 2.31-| 200 [ 255180 “4|377 (837|244 |10.6 200} 190
450|300l202]226]19.6| 11376612300 |21.81225] 199
DN FUDON TR RS A 51305856269 |20.2]|220] 185
ool se2 | 22|22 s e ... JOON TR IUUUOON J .
687 | 112 | 21,05 25.6 | 14.5 | 577 {8.61|6.10 | 1.50 | 20.6 | 25.0 | 16-°
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TapLg IV.—Statement of the trangfer of Schoodic (landlooked) salmon eggs from Grand
Lake Stream, Maine, tn 1886.

——
Number of eggs. ©
T | g g |k, g
Date, 5|4 |24|% Date of | Condition | 3
Comigmen. | B4 | 2| 22 | 73 artival, on gppeokc| £
s k| B "sg o . g
E*| B | E° | E5| 2 %
g | & £ o
— 7] 7] 7] 7] H =]
For,
2| E. A. Brackett, Win- |....... emeene 80, 000|. ... . 80, 000|-- - - ve-..| Excellent.| 40
2 chestor, Maass.
th;;lizoA Seaglo, Wytho-| 23,000/.ce-cfeceeee.fooeenet 23,000] Fob. 27
0,
22 Dr. lIL] (h)“cheny, Saint | 19, 000].eenvs feennes. U ST ) R
*au,
22 | Waltor D. Marks, Paris, | 14, 000|.-o-...|..... I SO 14, 000] Fob. 26
Mecosta County, Micb:
Mar, g i%‘“
: Hodge, Plymouth, |.......feececesfuaanee. 80, 000| 80, 000 Mar. 11 {....do ..... 28
8 Frﬁnk Gibbs, Bridgton, |....... 20,0000.......[....... 20,000( Mar. 10 [....do..... 16
8 Willmm Baller, Corry, | 10,000(c...o..]oceees feennnn. 10, 000| Mar. 11 |....do..... 12
8 Joélli Picrce, Donver, | 14,000 -......|cccune. ceeee-.1 14,000 Mar. 14 [....d0..... 10
9 ENBHHodgo, Plymouth, |*20,000]-.--... vee-e..| 35,000 55,000 Mar. 12 |....do..... 18
9 DiizldMastermnn, Weld, |....... 73,000)...o|enennn. 78,000; Mar. 12 |....do .... 10
9 | F. Mathor, Cold Sﬁring 40,000 cneesfieenns]innnen. 40,000 Mar. 12 |....d0..... 43
10 Harbor, New Yo
0 A.J. Darling, Enfleld, Me.|.......| 48,000|.......|....... 48,000/ Mar. 11 |....do ..... 25
| E.A. l%drackott Winches |.oooenfemenn.s 35,000]....... 36, 000] Mar, 12 Excellont a2
288,
2o Y Dennen, Kineo, Mo .|....... 48,000 euvn |oeenee. 48,000{ Mar. 19 | Good ..... 55
5| E. G. Blackford, Fulton | 38,0000...-...|--....[.-0000 34,000 Mar. 18 |....do..... 7
15 Mmkot Now Yonkcity t
| hClm'k, Northville, | 20,000(.c.cc.]iaeceeeaannn. 20, 000| Mar. 19 | First-olass| 100
C.
15| Otto Gramm, Laramio, | 10,000 ceces.|ccnnesfeeennsn 10,000{cceeneeccc|eameeeaaifennns .
Wyo.
222, 000(180, oooius, 000{115, 000(841, 000

*
f 0 000 of theso waro for the State of Vermont, tho romainder for Now Hampshire,

XF

8 o,
to the
Orwarded to Cold

isll Culturo Ansociution South Xensington, England.

Spring Harbor, Now York.

I!ﬁs wore to bo reshipped, 20,000 to Horr Von Behr for the German Fischerel-Verein, and
ational I
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TABLE V.—Observations on temperature, §c., at Grand Lake Sircam, Maine, from Sep-
tember 2, 1885, to June 20, 1886.

Temperature at 7 a. m. Rain. . Snow.
‘Water. Em%ht
Date. Gennd | Hour | Inches| Hour | Inehos
1 At Lake. | When in when of
- | River | piver | West | South moaéa- rain- mﬁ- new
or aque- agque- ured. augeo.; M. . snow.
lake. honse. duct. | duct. gaug

20 428 leeerieaifene ioilicnncnaclioncsacilacanccnclacaccanelocnscverlocnconer
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TABLE V.—Observations on temperature, §c.—Continued.
Temperature at 7 a. m. Rain, Snow.

Alir,

dugt.

Water.
River . Wost | South
or iﬁ:“l:; aque- | aque-
lake. . duct.

Hour | Inches
when in

meas- | raine
ured. | gauge.

Hour | Inches
‘when [
meas- | new
ured. | snow.

J1raam,
g7 m
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TABLE V.—Observations on temperature, §0.—Continued.

[10]

Temperature at 7 8. m. Rain, Snow.
Wc;ter. Bol;f:bt
Date. Gend | Hour | Inches| Hour | Inches
Adr, Lake. | When in ‘when of
* | River | picer Woest | South mea.g- rain- moug- new
or ue- | aquo- ured. | gauge.{ ured. | snow.
lake. house. g%ct. d(llwt. gang
1886.

Feb.

Mar.

28......
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TaBLE V.—Observations on temperature, yo.—Continued.

————
Temperature at 7 a. m. Rain. Snow,
Helight
Date, Water. of
g Grand | Hour | Inches | Hour Inches
Alr, Lake., | When in when of
* | River | pivar West | South mbe‘ﬁ!- rain- m;a:;- new
or aque- | aquo- ured. | gauge. | ured. | snow.
lake. | 2OW8e. | guot. | duot.
1
Mar, 25. ;a N
2 36 363
28 36 37
% 80 37
3 86; 373
3 35 37
...... 85 363

Apr,

m 6 el =
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TABLE V.—Observations on temperature, §-0.—Continued.

Temperature at 7 'a. m. Rain, Snow.
Water. Helght
Date. Gr?md Hour | Inches| Hour | Inches
Alr Lake, | When in when of
* | River [ pyver | West | South meag- | rain- meg&- new
or aque- | aque- ured. | gange.| ur BDOW.
lake. house. duct. | duot.
(-] -]
443 45
45 45
451| 4
43.7 43.8
40 46
46 46
46 47
40 47
46 47
46 47;
46 47
46 47,
46 48
46 48
4 48
woi 4
404 4
47 50
4T 504
R 47.7 47. §

BUOKSPORT, ME., August 20, 1886.



XL—REPORT ON AN OYSTER INVESTIGATION IN NEW YORK
WITH THE STEAMER LOOKOUT.

By EuGENE Q. BLACKFORD.

The steamer Lookout was subject to my orders this season from the
18th to the 26th of August, 1885, inclusive, and during this time we were
able to visit seven different localities, making eight trips, as follows:

ontauk Point, Greenport, the Kills, Execution Light, Port Jetferson,
Prince’s: Bay, and two trips up the Hudson River.

MoNTAUK POINT AND GREENPORT.—The first trip was to the east-
ern end of Long Island, for which locality we started on the morning of
_Sa'turday, the 15th of August. The vessel reached Shelter Island late
' the evening and remained at anchor in Dering’s Harbor until Monday
lorning, the 17th of August, when a visit was made to the oyster re-
8ions in the neighborhood of Montauk Point. I'had been informed
that some of the ponds near the Point contained quantities of oysters
of fine quality, but while we found some oysters they were very few in
Qumber and quite flavorless. And we were not even able to find old
Shells to any extent, indicating that there ever had been oysters there
In any quantity. These ponds are, with hardly an exception, cut off
from the ocean, except during great storms, when the waves dash across
the intervenin g sand strips and now and then cut passage-ways throngh,
80 that, until these passage-ways close up again, there is communication

etween the waters of the ponds and those of the ocean. The waters of
F‘he ponds are thus at times quite salt and then again only slightly brack-
1sh, anq they are in this latter condition most of the time, dependin gfor
l_mil‘ supply of water upon the rain shed from the surrounding sand-

I8 or the water from the ocean percolating through the underlying
Strata. ‘There is consequently, in all probability, very little food in these
Ponds of a proper character to sustain any large number of oysters, and
that jy undoubtedly why we were able to obtain but few specimens.
What might be accomplished in the way of oyster culture, by opening
Permanent water-ways into these ponds, is of course a matter of mere con-
Jecture,

Early on Tuesday morning we took Mr. J. M. Monsell, of Greenport,
. 01 board as pilot, and proceeded to examine some of the planted beds

clonging to members of the Greenport Oyster Company. The land
] 157
'
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under water controlled by this company lies close along the shores of
the bay near the village of Greenport and where there is a fine tidal
current flowing most of the time; consequently the oysters get plenty
of food, and show this by an exceedingly fine growth. At least all of
those we examined showed a very great increase in size since they
were laid down in December, 1884, In many instances this increase
was from 2 to 23 inches in length, and proportionately in width. Tror
many years past the only oysters obtained from Peconic Bay and
vicinity were of the class known as single oysters, found scattered here
and there on the sand, and among the pebbles of various portions of
the bottom of the bay, and gathered principally by the clammers when
raking for clams, or by the scollopers when after scollops. But it was
known, by the greatbeds of old dead oyster-shells found here and thero
throughout the bay, that formerly the bay was well supplied with this
bivalve, and laws were passed by the legislature of the State in 1883
authorizing the towns located upon the bay to appoint commissioners
to survey such lands under water as were thought suitable for oyster
cultivation, and to deed such lands,in small allotments, to those de-
sirous of planting and cultivating oysters. Our pilot, Mr. Monsell, was
one of the commissioners thus appointed by the town of Southold, and
after the land had been surveyed in several localities, most of it was
taken up by those living in the immediate vicinity, and then, in order to
facilitate work, these parties formed themselves into oyster companies.
There are consequently four or five plots of land, of greater or less ex-
‘tent, now under cultivation in Peconic Bay, all of which have been
planted with a greater or less number of oysters within a year past,
and everywhere the growth has been all that could be desired; but it is
yet too early in the history of the enterprise to enable any one to tell
whether or not the oysters will fatten, and be well flavored as well as
grow fast.

While the outlook is thus very bright for the planters in the Peconi¢
Bay region, so far as the mere growth of the oysters is concerned, they
have one very serious evil against which to contend, and that is the
starfish. In certain sections we found these pests in immense num-
bers, and they undoubtedly are responsible for the dead shell-beds of
the bay and for the fact that so few oysters are found native in these
waters. Against these animals the planters will have to make war
incessantly or they will not have any oysters to need protection. But
if by concerted action the planters get rid of the major part of the star-
fish, and then by constant watching and working keep them in sub-
jection, it would seem as if Peconic Bay might become an exceedingly
rich oyster region, especially a8 the bottom is comparatively stable, and
there are thousands of acres where the soil is, for oyster culture, equal
to anything the most ardent oysterman could desire. Most of the oysters
employed for seed on the beds in the bay are brought from Connccticut
a few, however, are brought from other localities. Some of the planters
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are loading part of their beds with old shells for the purpose of catch-
g spat, and thus obviating the necessity of foreign importation. But
50 far there has been very little sot noticed.

) THE KmLLs.—Our trip to the Kills on the 19th was undertaken prin-
Clpally to obtain, if possible, evidence of the injury to the oysters in that
!Ocality from the pouring of sludge, acid, and oily refuse into the waters
10 the vicinity. A number of dredgings were made in Arthur’s Kill, as
far gouty as Northwest Reach, and in the Kill von Kull at the mouth of
Sewark Bay. One or two dredgings were also made a short distance up
It Newark Bay. At Northwest Reach the temperature of the water was
780 and the density, at half ebb, 1.014. Two hauls were made. In the
first the dred ge was down three minutes,and twenty-eight oysters were
0 .tained. There were some last year’s set, and the growth of all was

air. : We found no direct evidence of oil upon the water or of oily
Tetuse upon the bottom, but there were a large number of dead shells;

¢ inmates of which had evidently died only recently, and all the shells,
both living and dead, were covered with a green slime. The oysters
WVere algo very green and had a rank odor and an oily taste. In the

Pecond dredge there were a few oysters set on old bricks, stones, &c.
0 oysters were in the same condition as those in the first dredge, and
there Were many dead shells, the animals of which, as before, had been
Tecently killed. Three dredgings were then made along in front of Coe’s
Phosphage factory, and from these we obtained respectively one hun-
red, one hundred and eighty-six, and eighty-nine oysters. Most of the
?y Sters were well-shaped and of fair growth, and there was a small
Mount of get, There werea great many shells of recently killed oysters,
and al] the shells were very slimy. The oysters themselves were thin
of very green, From these dredgings we obtained a number of pieces
a brittle material, which is said to be the hardened refuse material

Tom the 0il-v5mrks, which after being cast into the water sinks to the

Otf’oﬂl, and in many cases covers up large numbers of oysters. None
of these pieces appeared, however, to be of recent origin. In the mouth

ewark Bay, where the temperature was 78° and the density 1.013,

Ve obtained in three dredgings the respective number of eighteen, six,
a4 four oysters. There were some shells, all of which, as well as the
;)y Sters, wero slimy, and the oysters were thin and green. Farther up
be bay we found the oysters to be of a similar character. We did not

d ag many shells here as in Arthur’s Kill, nor any oily rofuse. The
Oystormen claim, however, that' upon a great many days during the
Past season the water has been covered with acid and oil waste from

8 factories located along the shores, and it looks very decidedly as if
We must look to this cause for the destruction of the most of thosc oys-
ters whose empty shells we found 8o abundantly.

Exrourion LicaT-House RooK.—This locality was visited on the
?Othz the steamer reaching the bed about 11 o’clock a. m., and leav-
g it about 3 p. m. In the morning the tide was on the ebb, and
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we found the temperature of the water to be 74° and the density 1.0192.
In the afternoon the tide bad turned and the temperature rose to 76°
and the density was1.0186. A great many dredgings were made on dif-
ferent parts of the bed, but principally on the north side in from 6 to 8
fathoms of water. A goodly number of oysters were obtained at each
haul, but not near so many as we undoubtedly should have obtained
had our dredging apparatus been somewhat differently arranged and
more suitable for use in deep water and from a steamer. The oysters
were all in good condition for the time of year and depth of water, and
there were very few enemies found, only two starfish and a few drills.
A large number of spider-crabs were also taken. The amount of refuse
gathered was considerable, but nothing like in quality what we found
when we visited this bed last season, This is undoubtedly due to the
working of the oystermen upon the bed and to the unquestionable fact
that there has not been, for some reason, much dumping upon the bed
this year. Taken as a whole, the condition of the bed seems to be much
improved, although there was not much.young growth to be found
among the oysters taken.

Hupson RIvER.—The trips up the Hudson were wmade on the 21st
and the 25th of August, with Mr. Garrett Van Pelt as pilot. On the
first day the steamer went as far up the river as Spuyten Duyvil Creek
and then returned to New York Bay, where we examined the beds in
the immediate vicinity of Little and Bedloe’s Islands. The first dredg-
ing was made in Stryker’s Bay, the water being of a temperature of
76° and of a density, near the last of the ebb, of 1.0036. A great many
shells were obtained and from seventy-five to one hundred oysters, most
of them being of good size. The meats, however, were all thin and of
a green color. There were a good many pieces of wood taken from the
bed and various kinds of refuse. This bed cxtends from where the
water is about 4 fathoms deep to near the shore, where it is about G feet
in depth. At the sugar-house bed a few shells were obtained and two
live oysters. This has been a good bed, but has been overworked.
Some mud was found among the oysters and considerable refuse. Tho
meats were thin and green. The depth of water was about 24 fathoms.
‘At Fort Washington Point, in 17 feet of water, a few large oysters were
obtained, and a good many small ones of last year’s set. There were
also some dead shells and a good deal of refuse material. At Engle-
wood bed we made our last dredging in the river for the day. The
tempei'ature was 76° and the density 1.0024, The dredgings were made
in from 2 to 4 fathoms of water, and we obtained sixty-two oysters
of good size and in fair condition. There were a large number of
shells and some refusc material. Upon our return to the bay we found
the water s0 rough that only one dredging was made on each bed, the
first at Little Island, on tho east «ide, from which we obtained four
oysters, and tho sccond on the northeast side of Bedloce’s Island, from
which we obtained threo specimens, There were quite a nuwmber of
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shells taken at both places, and both oysters and shells were quite shimy
and of a bad odor. The meats were all thin and very grecn, The tem-
berature of the water was 76° and the density 1.0076., It was not long
after the beginuning of the flood, and the depth was about 3 futhoms
1 both places.
. On the 25th the first dredging was made on the Irvington bed
014 feet of water. Tho tide was hardly one-quarter ebb, and we
founq the density accordingly somewhat greater than on the first day
as Ellglewood, it being 1.0028 and the temperature 73°. We obtained
fitty-three oysters and some gshells. Most of the oysters showed traces
of green coloration; otherwise they were in fair condition. There was
0% much refuse material taken from this bed. This bed is next to the
a8t ope up the river; but the one near Nyack, while a very large and
Drolific hed, Jies in too shoal water to bo dredged from the steamer, so
Ve were obliged to pass it by or rather not go up toit. At Round Rock
¢l only seven oysters were obtained, together with some shells, but
‘{0 refuse. It is not a large bed, and, like all the Hudson River beds,
'8 close to the shore. The meats of the oysters obtained herc showed
ardly ay ¥ traces of green coloration. Density, 1.003 ; temperature 730,
o ¢ Doblys Ferry, close to the dock, in 2} fathoms of water, twenty-five
¢ ey Sters were obtained, with many shells and somo refuse. All the oys-
IS Were small and the meats slightly green. Density, 1.0031; tem-
gemture, 730, At Hastings the bed is long and narrow, skirting the
Ogom for some distance below the wharf: The water ou the outer edge
t A bed was only 9 feet deep, so we could not dredge it very satis-
"actol‘“y, aud obtained only twelve oysters. There were many shells
‘0 rocks and some refuse. The oysters appeared to be thrifty and in
800q condition, They showed little, if any, green color. Density, 1.0032;
‘fi;’;l)erature, 7 30.. Willow bed is also long and nurrow,'but; in deeper
o er.  'We made our dredgings in 2} fathoms, and obtained five 0ys-
a 8, SO}ne refuse, and a large number of she]ls. The meats were thin
" quite green. Deusity, 1.004; temperature, 73°.
’J.‘hOﬂ. Yonkers we obtained twenty oysters at n depth of 23 fathoms.
. ere were g good many shells, but little refuse. Most of the oysters
°re of fair size and in very good condition, with very little of the
8teen coloration. Density, 1.004; temperature, 73°.  The Lamo Man’s
rievd’ Which is next south of Willow bed, is one of the best beds in the
v erl, and great quantities of seed are obtained from it. Weo obtain.ed
ang undred and two oysters from it, all of whick were of good sizo
% 50 8hape. The meats, however, while being protty well filled, were of
Obtalinewham greenish tint, A good many clean -dead shells were also
bed I;)e(l, and five hard crabs. Density, 1.0045. At Mount St. Vmc(}nt
‘Vere'a Ol}t two-thirds of the take consisted of dead shells, most of which
e t(lﬂl.te c}ean. We obtained one hundred and fifty oysters, 't_he
ats being in fair condition, but with a faint tinge ot green. Density,

1. . .
&0 047- At Riverside bed we obtained moro oysters than from any other

8. Mis. 70——11
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place on the river. In the first dredge there were three hundred and
ten, in the second one hundred and forty, in the third two hundred and
forty, and in the fourth one hundred and seventy oysters, respectively.
There was very little refuse material, but a good muny dead shells, most
of whichr were pretty clean. The meats of the living oysters were in
fair condition with very little signs of green coloration. Deunsity, 1.005.
The last Led examined was a small one called the Fisherman’s bed.
We found very few oysters, getting only five specimens, but a consider-
able number of shells. The meats were poor and considerably colored.
Density, 1.005. All of the beds of the Hudson are worked for the pur-
pose of obtaining seed with which to plant other beds, as the oysters on
these beds do not fatten well until they are transplanted, although a
good mapy are used digectly from the beds, but such are alinost entirely
used for local consumption. The greater number of oystermen who
work these beds come from the neighborhood of Staten Island, although
some of the Kast River planters also obtain seed here. This is not as
common now, however, as it was some years ago.

PoRrT JEFFERSON HARBOR.—The visit to Port Jefferson Harbor was
made on Saturday, the 22d, and the Lookout lay at anchor in the harbor
over Sunday, the 23d. On Monday morning carly we started for the
beds with Mr. C. J. Robbins as pilot. Most of the bottom of the harbor
isleased by private parties and is planted, but year before last the trus-
tees of the town voted to grant no new leases and no rencewals of leases
for the present, and as some of the leases expired last season there are
certain grounds in the harbor that are now free to any who wish to work
upon them. Such grounds, hiowever, arc of comparatively small exteut
and of no practical value, as all oysters were taken from them before
the leases expired. Our work was accordingly on those grounds that
are still under lease, and we found most-of the beds to be well cared for
and in good condition, although the growth is not 80 great as in mauny
other localities along our coast. We made a large number of dredg:
ings, some being on oysters nearly ready for market, and others on
those ouly recently planted. The largest numnber taken at any oue haul
was one hundred and forty-two, on land Jeased and worked by the Port
Jefferson and Setauket Oyster Company, but the dredge was seldom
left upon the bottom for more than one or two minutes at a time, as we
were not after numbers so much as to ascertain the growth and quality
of those that had been planted. The growth, as already stated, we did
not find to be great, but the quality was excellent for the time of year
Wo found no starfish or winlles, and, what surprised us much more,
wo obtained only two or three drills in all of our dredgings in the har-
bor. Most of the sced in the harbor comes from the Connecticut beds,
but some is brought from Great South Bay, although it does not do
8o well as the Connecticut stock. The seed is generally from one to
three years old, and 300 or 400 bushels per acre arc used. The wate?
in the harbor over the heds is from 2 to 4 or i fathoms in dopth apd we
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found it to bo of un average temperature of 7339, and o density on the
young flood of 1.0196. OQutside-of the harbor wo found the temperature
to be 730 and the density 1.020. W dredged for somo time outside
the harbor in 5 to 6 fathoms of water on bottom which had been shelled
two years ago, but wo obtained only shells, the oysters having been
Cutirely destroyed by the stars, or at least tho starfish got the bene-
it of any doult there might have been in the matter.

.PRINCE’S BAY.—On the 26th we made o visit with Mr. Van DPelt as
Dilot to the beds along the Long Island shore of New York Bay, and to
those along the southeastern shore of Staten Island. On account of
the unfavorable weather wo did not make so many dredgings as we
Should have done had the weather been pleasant. Near OwlPs Head

anding, just off from Bay Ridge, Long Island, we found the tempera-
ture of t)0 water, at half ebb, to be 759, and of a density of 1.016. The
oysters obtained were of good size and in fair number, but they weroe all
thinanq green,and the shells were quite slimy. There weroe o good many
ola Shells, and somo oflast- season’s set. There was also somne refuse ma-
terial, but not of any account. The bed here was dredged in 23 fathoms
of Water, and used to be quite prolific. If properly cared for, it would
0w undoubtedly furnish a good many oysters' for planting. Intheedge
of the channel near the Narrows, known as the Swash Chanuel, in 2
fathoms of water, we obtained some good-sized oysters, but they were not
very abundant nor very thrifty. Like those at Owl’s Head they were
thin ang green, and the shells covered with a green slime. There was
also considemble refuse material, showing that there is more dumping

Cro than along certain portions of the Long Island shore. In Princ.e’s

4¥ the temperature of the water was found to be 759, and the density
on the 1atter portion of the ebb 1.017. A number of dredgings were
Wade on Qifferent planted beds, and the oysters were found to be gener-
allyin fajp condition, altllougl in many cases the flavor was not pleasant.

1 the region where dredging is being carried on to widen and deepen
the channel into Raritan Bay, wo found that o good deal of damage

ad been dono by the mud, which hiad been stirred up from the bottom,
Spreading out and settlin g over the planted oysters. In some instances,
at least, the dredgings, instead of being carried out to sea, as they
shoulq bé, have been dumped upon the planted territory, causing con-
siderab]e damage by burying and thus smothering the oysters. The
dredgo, when thrown down over these old beds, is soon filled with a
filthy mass of Llack mud, in many instances smelling quite strongly of
kerosene. The Leds in this neighborhood, wheu undisturbed by these
dred{-‘}ings, are well cared for and profitable ; but each season the flavor
of tho oysters is getting poorer on account of the increase of filth and
Wasto matters which are thrown into the bay.

NEW Yopx, N. Y., September 28, 1885.
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XIL—REPOKY OF OPERATIONS AT SAINT JEROME OYSTER-
BREEDING STATION DURING 1885.

By W. pEC. RAVENEL.

Bbf the first of June I had the ponds ready for the reception of spawn,
, Ut it was not until the 20th that ripe oysters were found in sufficient
'imbers to commence spawning regularly. From then until the end of
" Ugust oysters were opened every day, and when ripe oysters wero
ound the fertilized eggs were put in ponds 1, 2, 4, and 5. Although
Young oysters were found twenty-eight days after the introduction of
¢ first lot of spawn into the ponds, only about six or seven hundred
%FSters were on the collectors when they were taken up in October.
not be variation of density of the water in the ponds was very slight,
over .0003 ; and under ordinary conditions the variation between the
%Y and ponds averaged about .0004.
‘rom the results obtained I think it of the greatest importance that
faﬁ bouds used in artificial oyster culture should have the full rise and
of the tide, which is impossible when the water has to be filtered to
Prevent the escape of the artificial spawn and the introduction of nat-
Ural gpawn,
omponds 4 and 5, from which most of the spat was obtained, were ’_che
irg ones where any counsiderable change of water existed, pond 4 being
On((;tly connected with the bay, and the condition of the soil around
en 5 being such as to allow the water to pass through it freely. Lvi-
Spa.:,e }D support of this can be found in pond 3, where 20 b-ushels of
in anmng oysters were put, and where poorer results were obt.al'ned than
‘ ‘V&tey othfzr pond except No. 1, which had the least circulation of any,
T having to pass to it through ponds 2, 3, and 4.
; ay:(; sand filters attached to the flumes became so foul in two or threo
that tll;at Do water could pass through them, and wore so constructed
timeg dey' could not be cleaned; they were changed, however, several
uring the season, but soon became clogged again.
ce haa hoped from the improved condition of the ponds that the col-
eirrs WOEl].(l be free of sediment, but, with the exception of pond 5,
in - C(;nrdltlon was 'much the same as in the previous season. '1‘119se
anq tlllxt o We?e. perfectly elean, which was due to the free circulation
¢ condition of the soil.
(13 165
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The collectors upou which the best results were obtained were mortar-
coated slate, placed i wire trays, these trays resting on trestles 8 inchés
in height, the under surface of the slate being always clean. Another
excellent and cheap collector was made of plastering-laths nailed to-
gether, about twenty-four in a bandle; these were either allowed to float
around in the ponds or sunk by tying a weight of some kind to them.

Several times during the spawning season for four or five consecutive
days no ripe oysters could be found, after which time nearly all the
oysters taken from the same places would be perfectly ripe. Though it
s impossible to assert that oysters spawn more than once during the
scason, still it seems improbable, if there wero ripe oysters at the time
I refer to, that none could be found.

During the year the bar at the entrance of Saint Jerome Creek has
been removed, and a channel 140 feet wide and with a depth of 9 feet
at low water has been dredged to the mouth of the south prong under
the directions of Col. 8. T. Abert, United States engineer.

There no longer exists any reason why steamers plying between Balti-
more and Washington counld not stop in here, giving the station direct
communication with those cities; and I hope that every effort will be.
made to induce a steamer to stop at the wharf just built, where a land-
ing can be made under all conditions of the weather.

RipGge, Mb., May 17, 1886.



Zable of temperatures, weather, and density of tcater at Saint Jerome Slation from January 1, 1833, 1o June 30, 1835, inclusive.

NoTE.—Thermometer No. 5308 was in ase thronghount the year. Salinometor No. 5310 was in uso from January 1 to April 16, inclusive, except as indicated by the asterisk,
in which cases No. 5317 was used F¥rom April 16 to June 30, inclusive, Salinoweter No. 5317 was used exciusively.

! i | | i
i | :Tcm {\Vntcr at wharf, f Wnter ofzs)vsten Waterat canal. , Water at lowcr Wnt;)r at Deep I Wafer in the
i bay.

]

|

b | ! Direc- | pera- pond. i oint.

Date. | S‘&'lc of ! igmgf ! ion of | ture ] | : : :
! de. ©-wind. © of [Tem- : Tem-’ Tem~ i Te m.! i Tem-
| i ! . air, |pera- Deunsity. pera- Depsity. fpen« Density. | pem- Doasity. |pom- Density. ; pera- | Density.
H ; | j ture. .t ©. | | tore. | tare. ture. | | ture.
1863, [ ° l ° o ‘ o | °

SJanuary I, 8a.m ...l 1.0134 | 49 1.0124 ! 48 1.0124 § 46 1.0134 | 46 10134 | 44 1.0140
Janmary 1, 2p.m.... 1.0140 | 48 1.0134 1 4t 1.0134 | 4% 1.0140 . 44 1.0140 | 42 1. 0140
Jangary 2, 0a. m...... 1.0136 | 33 1.0130 | 30% 1.0140 | 32 1.0140 | 32 1.0140 | 32 1.0140
Januars 2, 3p.m.. 1.0136 | 386 10130 | 35 1.0124 § 36 1.0136 | 33 1.0130 1 38 1.0140
January 3, 10a. m . 1.0138 | 303 1.0134 | 303, 1.0140 802 +1.0140 | 30% 1.0142 1 303 1.0142
January 3,4p.m...... 1.0132 | 304 1.0134 | 30 1.0130 | 304 1.0134 | 303 1.0140 | 303 1. 0140
January 4, 1la.m.._.. 1.0134 | 32 1.0132 | 32 1.013¢ , 32 101341 32 1.0134 | 32 L0134
January 4,5p.m ........ 1.0134 | 33 1.0134 ! 33 1.0130 1 33 1.0138 © 32 1.0140 | 32 1. 0140
January 5, 12m.......... 1.013¢ | 36 1.6120 ; 3 1.0120 , 33 1.0134 | 36 16132 ( 36 1.0138
January 5, 5p.m........ 1.0134, 36 1L.o1d | 368 1.0150 ; 36 1.0138 | 3% 1.0138 | 36 1.0138
January G, 1230 p. m . ... 1.0114 | 42 1.0)12} 42 10112 | 43 10120 ; 42 | 1.0124 | 43 1. 0124
Jannary 6, 5.30p.m..... Loz ! 45 1.0100 | 45 1.0112 ¢ 43 1.0122 | 43 1.0128 | 45 1.0128
Japunary 7,6a.m ........ 1.0114 | 43 16114 | 43 1.0110 | 45 1,0120 0 45 1.0120 | 45 1.012¢4
Janoary 7, 1p.m...... 1.0122 | 45 1.0120 : 45 1.0114 1 45 1.0122 i 45 10130 | 45 1. 0130
January 8 6.30 2. m.... 1.0120 , 40 1.0110 | 38 1.0110 © 28 1.0142 t 38 1.0144 | 38 1.0144
Janoary 8, 1.30 p. m . 1.0124 | 43 1.0118 | 43 1.0120 | 45 101221 45 1.0130 | 47 1.0144
Jam\ar\“\ a.m. 1.0130 ; 38 1.0130 1 38 1.0130 ; 40 1.0138 : 40 1.0138 | 41 1. 0140
Januarv 9, 2p mM.evennn. 1. 013 l 48 1.6G126 | 46 1.024 : 46 S1.0130 ¢ 43 1.0132 | 48 1. 0136
January 10 730 .... 1.0136 ! 38 10130+ 38 10128 1 37 1.0138 | 30 1.0142 1 30 1. 0142
Japuary 10, 230 p.m . 1.0134 | 41 1.0130 l 40 1.0110 . 39 1. 0138 | 40 10136 | 40 1. 0140
January 11 830a.m..... 1.0138 | 42 10128 1 42 1.0128 ! 42 1.0142 0 42 1.0142 ! 42 1.0142
Jacwary 11,3 p.m....... 10138 ; 41 1.0134) 41 10132 - 42 1.0140 . 42 1.0140 | 42 1. 0142
January 12,930 aam..... 1.0182 1 48 1.0132 | 48 -1.0132 | 47 1.0132 | 47 1.0136 : 48 12,0136
Januarvll 330p.m.... 10130 : 51 1.0130 ; 49 1.0128 | 48 1.0132 ' 48 1,0134 | 48 1. 0134
Jnnnary 13,10a. na..... 10136 42 1.0134 ! 43 1.0134 1 42 1.0140 & 41 1.06138 | 43 1, 0140
January 13 4p.m..... 1. 0133 I 46 L0136 42 1.0134 ¢ 42 1.0142 ) 42 1,014 § 42 1. 0144
January 14, 10.20 2. m. 10138 ; 359 1.0142 ' 38 1.0142 ¢+ 3) 1.0142 | 38 1.0142 | a8 10144
January 14, 4.30 p.m. 1.01404 40 1.0140 ; 41 1.0440 ; 42 1.0142 ¢ 42 | 0142 42 1. 0144
Japuary 15, 1la. m. 1.6133 | 39 L0135 : 38 1.0¢36 + 33 LOWo 37 L0138 | 29 1. 0140
January 15, p.m . 1.0122 | 41 1.0130 : 41 1.0130 ° 40 10132, 3 | 1.0138| 39 1.0140
Jenuary 16, 12m..... 1. 0235 l 42 10124 0 42 1.0124 1 43 L0 | 44 ¢ 10136, 42 1, 0136
January 16, 6 p.in ... 1.0128 | 48 1.0128 ¢ 438 10123 - 47 10124 | 45 1.0132 ‘ 45 1. 0136
January 17, 630 a.m. .. L 10150 1 43 1.0131° 43 1034 43 LOIBB ¢ 42§ 1.01421 42 1.0142
Janunary 17, 12.30 p.m . 10134} 41 1.0134 44 1.0i34 42 1.0130 42 . 1.0140 ;42 1.0144
Japnary 18, 7.20 a. m. .. L0136, 35 1O 1 35 10110 - 7 1.0136 . 38 : .01 | 28 1.0138
January 18, 1.23p.m:............ 1.0136 ' 31 LOiID : O 10810 38 10136 37 & LO136: 2 1.0138
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Table of temperatures, weather, and density of watcr at Saint Jerome Station from January 1, 1285, to June 30, 18335, inolusive—Continued.
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Q%38

o
<

| ! .

! i 'Tem~ iWn.t er at wharf.. W'lterot('1 OFSter | ywator at canal. Waterox;t(,] lower th%roattDoep W“tﬁ; in tho

! ! Direc- !pera- pond. n ¥

Date | Stateof | Stateof : tion of ; ture I

| tide. | weather. : wind, of |Ten. R K Tem.| ] Tem. . | Tom- . Tem. - Tem. .

I : air. | pera-| Density. | pera.! Density. i pera- | Density. | pera- | Density. | pera. Density. | pera.{ Density.

{ ; ture. ! ture. | tare. ture. ture. ture.

i
] l N N
1883, | | o o l o | o ° o I o

Jannary 19, 8153 a. m.caeaea.. ... ¢ Clear..... H . . 30 30 10140, 30 ; 10138 30 1.0136 | 80 1.0142 | 30 10142 30 1. 0154
January 19, 2,17 p.m... . Hi . Clear..... 34 35 1.0136 | 35 1.0130 | 35 1.0130 | 36 1.0142 | 36 1.0144 | 35 1.0144
January ‘0 9.04 2. m... Clear..... 28 30 1.0138 | 30 1.0i134 | 30 1.0132 | 31 1.0136 ; 32 1.0138 | 32 1. 0140
January 20, 3.09 p. m. | Cloudy ... 35 35 10138 ; 33 1.0136 | 33 1.0136 | 34 1.0130 | 34 1.0130 | 33 1.0130
January 21, 10 a. m - . i Clear NE. 45 35 1.0138 ¢ 35 10136 | 35 1.0136 | 35 1.0138 | 35 1.0140 ; 35 1.0142
January ’l {p.ma..... .. igh .....  Clear.....! NE. 42 37 1. 0136 | 37 1.0124 | 37 1.0124 i 38 1.0140 | 38 1.0140 | 38 1.0142
January @ : . Clear..... 18 30 1.0140 ! 31 1.0136 | 31 1.0136 ; 31 1.0144 | 31 1.0142 ' 31 1. 0150
January Clear.. 20 30 1.0140 | 31 1.0130 | 31 1.0130 ; 31 1.0140 ; 31 1.0140 ' 31 1. 0144
Januau'y 23 Clear... 26 31 1.0146 I 31 1.0110 | 31 1.0110 | 31 1.0126 ; 31 1.0136 | 31 1. 0150
January 2'!, 530 p.m... Cloudy 30 31 1.0128 . 31 1.0100 | 31 1.0120 ; 31 1.0120 5 31 1.0124 . 31 1.0114
Jasuary 23, G.158. m... Rain...... 30 33 1.0090 © 33 *1.0114 | 33 1.0118 © 34 1.0120 ! 34 1.0062 | 34 1. €040
January 24,1245 p. .. Cloudy ... 40 35 *1.06040 . 35 *Lo112 | 35 *1.0122 7 34 1.0122 | 34 i 1. 0092 i 34 ! 1. 00E0
January Cloudy 48 37 *1.0080 - 37 *1. 0120 |37 *1.0122 ¢ 38 1,0122 1 37 , 10122, 37 1.0122
Januar | Cioudy ...! SW. 52 | 37 1.0114 . 38 1.0104 | 37 *1.0030 | 40 *1.0040 | 40 10124 1 40 1.0124
Janaary 2 Clear . : 2 | 34 L0116 34 + 10112 3¢ 1.0112 | 35 10122 | 35 1.0122 [ 35 1.012
January 36 33 *1.0110 ; 35 *1.0106 . 36 *1,0106 | 37 1.0114 | 38 1.0126 | 39 1.0126
Jx\nuar) 32 33 1.0118 ! 33 1.0116 - 33 1. 0116 : 33 1.0120 | 33 1. 0122 I 33 1. 012
January p. 36 37 1.0116 ' 38 : 1.0106 38 1.0118 : 36 LOM8 | 36 @ 1.0126| 36 1.0128
January "8 10.50 2. m. P32 35 1.0120 ¢ 35 1.0116 - 35 1. 0120 I 37 10122 | 37 I 1. 0122 l 36 1. 012:
January 28, 5p.m ..... a ., 3R 1.0118 31 1.0118 : 31 1.0112 ; 303 1. 0120 130 | 10124 l 30 1. 0124
January 29, 11.50 a. m. ... . ! . 18 30 1.0122 . 30 10112 30 1.0118 | 30 1.0118 ; 30 | 1. 0120 30 1.0122
Japunary 29, 6.15p.m ...... - 11D . 32 34 1.0122 3¢ 1.0120 & 35 Lol122 ;35 10122 35 ; 1.0122 35 | 1. 013
Japuary 30, 12.40 p.m.... i . . 44 - 35 ' 10126 37 10126 © 37 1.0126 ;: 36 1. 0122 .33 | 1.0126 } 35 1.0130
Januvary 30, Tp.m ..e.... e dy ... . 48 | 38 ; 10124 39 1.0160 , 38 | 1.0110. 35 101221 37 | Lo0124¢ 37 ! 1.01%
Japuary 31, Ta.m........ . L ceeeent Clear ’ . 38 ., 33 1.0122 : 34 L0116 : 33 | 1.0tG . 3¢ 10128 34 @ 1.0122 | 34 | 1. 012
Jannary 31, L13 p.m..... . High . i C ¥ . 48 : 39 1.0120 - 40 ; LOM2: 40 , 1.0124 40 1.0126 | 38 1. 0126 i a8 1.0126
Febroary 1, 8:1 m....... I ... Clear. AL 37 37 1.0120 38 Lou2 - 37 | 1.0114 ' 36 10122 1 35 ; 10122, 35 | 1.0:2:
February 1, 220 p.m i > 44 40 L0122 - 40 10120 . 40 100 ; 33 LOE2 D 37 ¢ 1.0124: 42 1. 0121
February 2 SoGn m. 25 o L0116 32 1.6110 31 + 106110 30 LO112: 30 & LOL2: 30 1.0116
February 2, P . . - 38, 33 1. 0122 33 1.0120 34 10120 - 35 . LOi24 i 33 ¢ 10126 35 , 1. 0130
February 3, 9. 40 am..... 8 . 20 .. SW. 45 - 33 1.012¢ 36 1.0122 | 3¢ 1.0122 - 33 1.0124 ' 33 i 1.012¢4 34 . 1, 0124
Feltuary 3,3.40p.m..... i i SE 44 38 1.0128 . 3 1.0826 ; 37 1.0126 37 ! 1.0128; 37 1.0126 : 38 | 1. 0126
February 4, 10.30a.m.... 42 | 37 1.0i24 37 1.0i24 5 36 1.0124 . 38 1.0t24 ] 3R 1.0126 . 38 | 1.012
February 4 440p.m..... 45 : 38 10128 39 | nLoI26! 38 . 1.0126 - 38 ; 1.0126| 38 1.0124 : 3R ! 1. 0124
February 5, 11. 202.m.... 42 : 42 L0122 40 1.0122: 42 ! 1.0l 40 bOLO0I2¢4 | 40 | 1.0126 ;40 1.0126
February 3, 5.20 © 40 44 1.012¢4 . 42 10126 ° 43 | 1.0126. 39 J.0126 | 30 1.01'29 . 40 1.0139
Feb:uary 6, 12 0]’) i 31 35 7 L0126 35 | 10126, 33 . LOI26 . %6 ! 10124 37 1.0125 36 . 1.0123
Fc\m\uyﬂ 5,55 p. m... - gh .. . 30 ¢ 34 1 L0126 31 . Lol2g: 33 % L0123 31, 1.012 i35 1.0126 . Z'ia : 1.0126
Tebtuwwy T, T ceaeaiiiiiiiiit fia B0 2 032 1 16123032 4 10120, 33 1 1012 R2 L 101261 33 : 1.0120° 34 1.0123
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February 7. L15p. m Clear . M O
February & 8am . Cloudy ...° SV
Febroary & 2.20p. m . Clear .. NE.
Februnary 9, 9a.m .... Cloudy E.
Fecbruary 9, 3.30p. m.. Cloudy ...: NE.

February 10, 10a.m ... Rain.... NW. .

February 10, 4.20p. m..... ..
February 11, 10402 m............ :

February 11, 5.25p. ...

February 12-23a. ...

Febroary 24, 9a.m .
February 24, 3p.m .. SE. |
February 25, 10 a.m . oN
Febroary 25, 4p.m .. .
February 26, 11a. m . ... High ..... Cloudy ... NE.
Febraary 26, 5 p.m -1 Snow ... NE.
February 27, 121n. . | Clear . .
Febmary 27, 6p.m .. Clear .
February 28, 7a.m ..oooooeaen... Low ...... Clear. .. SE.
February 28, 1 pm..oooiieeea... Hign ..... Clear ..... ¢ 8.
March1,8a.m ..oooveivnnaeenn.. Low ...... Cloudly ...i S\,
March 1, 2p.m.eeeennniiinaooo. igh .....] Rain...... I .

March 2, 9a.m ..
March2.3p.m....
March 3, 10a.m ...
March 3,4 p.m....
March 4, 11a.m ...
March4,5p.m ..
March 5, 12m..
March 5, 6 p.m
March 6, 7a.m ..
AMarch 6, 1p.m ..
March 7, 8a.m ..
March 7, 2.
March 8, 9 a.
March & 3 p.
1
4p.

March 9, 10 a
AMareh 9, 4 p.
March 10, 11 g
March 10,5 p.1a .
March 11, 12 m.

March 11, G p.
March 125
March 13, 7a.m ..
Aarch 13, 1.30 p.1n
March 14, 8.30 2. m
March 14, 2p.m..coeooo.. .
March 15, 9am ... ..........
March 13, 2.20 p.m
Alarch 16, 9.15a. m

m..
m..
m..
. I
m..
a.

;1012

4

i loiz2
| 1. 0124

1.0122

i 1.0122

1.0122
1.0122
1.0124
1, 0124

i
!
i

/ 33
36
42
37
37
36
37
303
304

1.0126

[
=3
It

2
=

34

1.0114
1.0116
1.0112
1.0116
*1, 0098
*1.0104
*1. 0026
*1. 0082
*1, 0050
“1. 0104
*1. 0100
*1. 0010
*1. 0076
*1. 0070

1.0120
1. 0122
1.0120
1.0122
1.0124

'

»

b
=
=]
ns
o

1.0122

44

| 1o12g 35
! o2z 35
{ Loizd i 40
i lo122 37
10122 1 37
10122 | 37
1.0120 | 38
102! 303
1.0128 , 304
Lo 31
Lonz! s2
10114 ¢ 32
10110 ¢ 32
“1.0100 | 32
*1.0102 | 31
*1.0008 | 33
*1,0108 | 31
*1.0080 | 35
*1.0070 | 37
*1.0068 | 36
1.0088 | 37
*1.0020 | 37
*1.0078 | 38
*1.0076 | 36
1.0110 | 39
1.0100 | 47
1.0106 | 43
1.0103 | 45
1.0100 | 40
1.0118 | 39
1.0116 | 50
*1.0080 ' 40
1.0114 , 42
10118 | 41
10112 43
1.0116 | 37
1.0112 . 41
1.0110 1 47
1.0120 | 40
10118 | 42
Loud 41
10120 | 32
1.0124 | 34
1.0122 . 38
1.0120 ; 39
1.0120| 42
102 47
10122 | 48

i

1.0126 / 34
L0122 [ 34
1.0126 | 40
1.0124 | 36
1.0124-| 36
1.0122 | 38
1.0122 | 33
1.0122 | 303
1.0128 | 30}

1

1.0120 | 33
10118 | 33
1.0118 | 32
1.0114 ! 32
1.0118 | 32
1.0116 | 32
1.0120 | 33
10112 ! 33
1.0126 | 33
1.0120 | 38

*1.0102 | 37
1.0116 | 37

*1.0040 | 36
1.0104 : 39

*1.0070 | 37
1.0100 | 39
1.0110 | 46
1.0120 | 42
1.0118 | 45
1.0122 | 39
1.0120 | 39
1.0114 | 50
10118 | 41
1.0116 ; 43
1.0120 | 41
1.0118 | 42
1.0120 | 37
1.0118 | 42
1.0120 | 46
1.0122 | 40
1.0122 | 44
1.0120 | 41
1.0120 | 32
1.0130 | 34
1.0124 | 37
1.0124 | 39
1.0120 | 42
1.0124 | 47
1.0126 | 46

@ The ponds and canal froze up, and the bay froze out 100 yards. No records were kept again until February 24, when it began to thaw.

1.0126 | 34
10122 35
1.0126 | 38 |
1.0122 | 37
1.0124 | 37
1.0122 | 38
1.0122 | 38 ’
1.0124 | 304 |
1.0128 l' 303 |

b No record kept.
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Table of temperatures, weather, and density of water at Saint Jerome Station from January 1, 1885, to June 30, 1835, inclusive—Continued.

\ :
i |

|
1
|
|

: Direc-
State of State of |-
Date. . T . tion of
. tide. i weather. | wind.
; 5 :
] . i
1885

Marcle 16,230 p.m.veeeaoonn.a. ..
Mareb 17, 930 a.m. .

Mareh 17,3 p.m ..
Mavch 18,930 a. 1 ..
March 1R, 3.20paa .
MMaich 19 0am.

March 19, 3.30 p. m Ll(vnd\ .
Morch 20. 10 a.m . i Clear .
Mareh 20, 340 poto.. i Clear .
March 21, 10.30 2. 0. oot eeenes . Qlear.
March 21, 4.310pm.......oies. Clear .
March 2 ” 1lam....ooooeene Snow .

March 22, 450p.ma.. Saow ...

Mareh 23, 12m Cloudy .
March 23, 5.50p.m.. . Clear .
March "4 1.15p.m . Clear .
March 24, 7.20 p.m....... Clear .
March 25, 8458 M. -en ... Clear .
March 25, 245p. m......o..... Clear .

March “(‘ OaO:Lm .

Clear
Clear ..
Clear ..

March 31,92.m .........
March3l,2p.m ..
Aprill, 10am..........
April), 3.30p.m........
April 2, 11 M. cunneeae
April2, 4.30p.m .......
April 3, 12m....... .
April3, 6p.m
April 4,12.30p.m
April 4, 630p.m..

i Cloudy ...

\ S\V
Clear . W.

|

- : Wntor of oyster W'lter atlower | Water at Dee \Wator in the

Tem. Waterat wharf.: 75500 (T2 Water at canal. | i pond. ' Potat. ¥ vay.

pera-, i i !

turo , : -
of 'Tem-! ‘Tem.* | Tem- Tem- i Tem-' {Tem.

air. pera-, Deusity. pera- Densiry. | pera.! Dcnstt) pcr‘l- Dcnslt) | pera-. Donsit_v. pera- i Density.

; tare.; ture. ! ' ture. - l i tare. ; ture.
i ! ' ! o i |

o i o | © o I voo ! l o i °
52 43 | 1.0122 | 44 ' 1.0122° 44 1.0124 | 45 | 10198 42 . 10132} 43 10132
28 32 i 1.0120]) 32 ¢ 10120, 32 1.0120 | 32 © 1.0122, 32 ; 1.0128| 32 1.0128
26 - 32 ¢ 1.0122 32 i 1.0122 1 32 1.0122 © 32 1.¢126 | 32 10128 | 32 1.0130
26 1 36 | L0124 ¢ 36 | 1.0126 ‘ 36 i 10126 37 1.0130 1 37 1.0130 1 37 1. 0130
32 1 38 ' Lo128: 39 ; 10128 37 I’ 1.0128 | 38 1.06132 | 37 . 1.0132: 37 1. 0132
2l 1 37 0 Le124, 37 1.0124 37 1.0124 ' 37 1. 0130 l 37T ¢ 1.0130 . 37 1. 0130
3L 36§ LOI2E. B 1.0124 i 35 1.0134 35 1.0128 | 35 : 1.0132 | 35 1.0132
30 | 30 | 1. 0124 | 30 1.0124 1 30 7| L0124 30 1.012¢ | 30 ¢ 1.0128: 30 1.0130
20 ' 30 ! 10124 30 11024 . 30 10122 | 30 ' 1.0128: 30 . 1.0132§ 31 1.0132
30 i 31 L0124 ‘ 3 | 1.0124 l 31 1.012¢ | 31 l 1.0128 { 31! 1130 31 1. 0132
30 1 32 l 1.0124 ! 32 ' L0124 32 1.0124 ; 32 1.0132 © 32 1.0130 | 32 1.0134
20 ' 310 10120 31 1 10018 | 3 1.0120 | 31 1.0128 | 31 | 1.0120: 31 1. 0122
2 131 10121 31 1.0120 ; 31 1.0118 | 31 1.0126 ) 31 : 1.0124 | 31 1.0128
24 31 1.0130 i 31 i 1.0120 - 31 1.0120 | 31 1.0130 | 3! . 10130 31 1.0134
22 0 @2 1.0130 1 31 | *1.0100: 31 *1.0100 ;i 31 1.0128 5 31 i 1.0128 | 31 1.0134
40 @ 34 1. 0130 ! 35 1.0100 | 36 1.0110| 36 1.0122 0 3G : 1.0130; 36 1.0130
3 36 | 1.0 36 1.0116 36 1.0118 | 33 1.0130 0 35 | 1,013¢ 33 1.0132
40 35 . 1.0126: 38 | 1.0122 | 38 1.0122 | 30 1.0134 - 37 1.0134 | 38 1.0134
5) | 42 - 1.0126. 43 i *1.0100 | 43 *1.0102 | 43 1.0130 : 42 1.0130 ' 42 1.0130
50 47 1 10128 ! 47 ' 1.0126° 47 1.0126 | 46 1.0130 | 45 . 1.0132: 50 1.0132
48 49 ! 1.0116 ' 47 1.0116 | 47 1.0114 | 48 1.0124 | 47 i 1.0128 © 49 1.0128
52 51 | 1.0128: 51 1.0126 : 51 1.0124 | 51 1.0126 7 52 | 1.0130 | 52 1.0124
56 52 | 10122 52 1.6122 ; 52 1,0122 [ 52 1.0126 | 52 1.0124 | 52 1,0124
&4 52 '- 1.0124 1 52 1.0124 , 52 1.0124 1 52 1.0126 ' 52 1.0128 | 52 1.0128
51 52 ¢+ 1.0126 | 54 1.0126 ; 54 1.0126 : 52 1.0126 52 1.0128 | 54 16124
31 38 -+ Lo0128!% 38 1.0128 | 38 1.0128 § 38 1.0128 . 38 1.0132 | 38 1. 0134
44 42 1 10130 : 42 1.0130 | 42 1.0130 ;: 43 1.0128 + 43 1.0132 | 42 1.0134
40 41 17 10128 ; 42 1.0130 | 42 1.0130 | 42 1.012¢4 42 ; 1.0132 | 42 1.0134
45 46 1.0128 | 46 1.0128 | 44 1.0126 | 44 1.0130 46 i 1.0136 | 45 1.0134,
50 50 1.0126 | 52 1.0126 | 52 1.0126 | 51 1.0126 = 50 1.0123 | 51 1. 0128
60 54 | 1,0122 | 55 1.0124 | 55 1.01247| 56 1.0126 | 5G 1.0128 ; 53 1.0128
60 58 ¢ 1.0128 | 57 1.0118 | 56 1.0118 | 56 1.0126 | 53 1.0120 : 57 1. 0150
64 58 ! 1.0128 | 57 1.0126 | 59 1.0126 | 59 1.0120 | 59 1. 0126 } 59 1.0128
65 57 ¢ 1.0126 | 58 1.0126 | 57 1.0126- 57 1.0128 | 57 1.0128 ; &7 1.0128
65 58 ¢ 1.0126) 58 1.0126 ¢ 57 1.0126 | 58 1.0130-, 58 1.0128 © 59 | 1. 0130
G3 60 ¢ 1.0126 | 58 101241 58 1.0124 | 59 1.0128 1+ 59 1.0128 ¢ 58 1.0128
62 58 . 101281 57 1,0126 | 57 1.0126 | 53 1.0128 . 57 1.0130 ; 58 1.0130
43 53 | 10128 54 1.0128 , 53 1.0128 \ 53 1. 0126 '| 54 1.0130 ; 5t 1.0130
52 ! To: 51| Towe:oso | onosl 5ol vo! 30 1 vowe: 50 | Lo
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Apnl.) FE Y - B
Aprit5,1p.m.
April 6, 7.45a.m.

(Jloud.y .
...... l Rain._....;

Apml 14,
April Lv.
April 1.),2 lap m
Aptil 16,9300 m .......
April 16,3 20p.m.......
April17,10am.........
April17,4p.m....... ..
April 18 11 a. m.
April 18,5p. m,
April 19,1140 a1 .. ...
April19,5.30p.m ...
April 20,1239 p.m
April 20, 6.15p.m...
April 2L, 745am .. ...
Apnl 21,130 p.m.......
April 2" U WS ] D
April 22 3p.m..
April 23 10a.m.........
Amil23,4p.m..........
April 24,1640 m
April ‘>4 430 p.m.......
April25,11.20a. m
Apnl2o 520 p.m.......
April 26,121 ..
April 26, Gp.m..
Apnl?:,lp.m —a.
Apnl &7, 7pm .......
April 28,8 m......
Amil 282 p.m......
Aprit29,92.m......
April 28,3p. m......
- April 80,9.45am... N
April 30,3.30 p. mee ol

1.0128 ! ¢4
10198 | 50
10130 | 54
10128 | 59
10126 | 55
10128 | 55
10120 | 59
10120 | 62
10130 | 49
10120 | 53
1.0124 | 45
10122 | 48
L0118 | 43
1.0120 | 47
10110 | 52
1otz | 54
16110 52
1.0110 | 5%
101G | 42
10112 | | 51
Lomo ! 48
1.0094 | 49
10008 | 30
10098 | 56
1.0100 | 50
1.0 54
19096 | 54
1.0096 | 54
10091 | 56
10004 | 58
1.0083 | 65
10088 | 05
1030 | 65
10084 | 65
1.0084 | 65
1.0080 | 72
1.0086 | 66
1.00%6 | 73
1.0088 : &6
1,008 | 68
10082 69
1.0084 | 8
1.0080 | 70
L8| 67
1.0000 | 67
10080 | 65
1.00%0 | G5
1.6030 , 66
1.01C0 | 55
10092 65
1.0008 © 59
1.0026 : 63

10128 !

*

'59

46 }

57

55
§5
58
62
48
59
46
46
43
47
53

54 .

52
53
42
52

G d

1.0128 |

1.0128
1. 0130
1. 0126
1.0128
1.0128
1. 0128
1. 0120
1. 0120
1. 0110
1. 0128
1.0130
1.0112
1.0120
1. 0110
1.0108

44
50

1.0130 ¢}
10130
10132
1.0128
1.0128
1 0128 |
0122 |
0124
0134
0130
0124
0124
0112
0120
0110
0112
0110
0114
.en8
-0100
.0004 !
-0082 ;
. 0093
-0094 |
-0100 ;
- 0096 ;
- 0096
-0098 |

* .

T 1 8t Uk B e b b et B otk Sk 1 B b Pt e e o 1tk et et b et Btk
=3
g85

1=
P~
@D
<

80

2282838383
88838888

6 /

2.0130 | 44
1.0130 | 55
o132 | 52
10123 | 60
10128 | 56
1.0128 | 56
10124 58
10124 | 62
10134, 48
101321 51
1.0120 | 45
L0128 ! 45
10114 | 44
1.0120 | 46
10114 | 54
10114 | 56
Lomo | 54
10110 . 52
ro1e ! 41
1.0110 | 54

*1.0003 | 48

*1.0002 | 49
10106 | 49
1.0008 . 58
1.0100 | 50
1,0006 | 52
10093 | 51
1.0096 | 56
10088 | 57
1.0003 | 59
10002 | 6t
10092, 65
1.0086 | 63
1.0080 | 65
1.0084 | 6t
10076 | 71
L0080 | 62
1.0076 | 74
1.0086 | 65
10083 | 67
1.0080 | 68
100821 67
1.0080 | 67
1.0080 | 68
1.0088 | 67
1.0088 | 65
1.0082 | 65
1.0000 | 65
1.0098 | 55
1.0100 { 60
1.0100 | 50
10100 62
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Table of temperatures, weather, and density of water at Saint Jerome Station from Jan uary 1, 1885, to June 30, 1885, inclusive—Continucd.

- | Diree- ! pera-
State of Statcof I,; :
Date. tide. . weather, | YR of : turo
+ wind. . of
air.

i Tem-

Y12, 6p.wm ...

May 13,1230 p.m .
May 13,630 p.m ..
May 14, 7.30 a. m.
May 14, 1.30 p.m
May 15, 8.45 a. m
May 15, 230 p.m ..
May 16, 10am ..
May 16, 4.30p. m.
May 17, 10.30 2o m .
Mav 17, 5p.m ...

Max 19, 6p.m .
May 20, 1p.m.
May 20, Tp.m.
May 2. 8a.m..

Clond v

.. Cloudy ..} SW.

[y
-3
. ' i | [\
: . Waterof oyster| Water at lower | Water at Deep | Water in tho
" | ) !
Waterat “lmrf.l pouds. e EWnler at canal. pond. ! Poiot. pl bay.
. _ . . =
Tem.| . Tem-; :Tem- Tcm-] ‘Tem- : Tem-' =3
pera- Density.  pera-, Deneity. | pera- | Density. | pera- | Density. pera- Donsit,y.ipera-‘Dcnsity. )
[ ture. | j tare. ture.| ture. '  ture. | tare. g
. ' ; ; =
! | o ! o l | o °
O TR S AR S e ... =
i : Gl 10083 | 59 | 100041 50 | 1. =
| ! 59 1.0099 | 59 1.0036 | 59 1. a
: G2 1.€002 ; G2 1.0095 , 62 1 o)
i 62 10094 63 . 1.0094 63 1 =
! 62 10094 | 63 | 1.0004:@ €2 1. o]
63 10694 : 62 : 1.0091 G2 1. =
63 10094 : Gf ! 10095 64 | 1. n
"6t 10094 0 63 ' 3.0096 63 . 1 @
65 1.0100; 65 ! 1.0096 63 ! 1. )
66 ' 1.0098; 66 . 1.0100 66 | 1. b
.66 1.c008! 66 ; 120006, 66 | 1. &
67 1.009¢ ~ G7 | 1.6095 ' 67 1 =
68 1.6094 0 08 i 1.0092° 63 i 1.
€8 1.0094 : 68 1.009G © 68 1. @)
T R P O 5]
1. 1 (] 1LGOO8 . G, 10160 G4 . 1.
1. 1.G Gt 10094, C4.' 10096 Gf | 1 2]
1. 1. 64 10100~ G4 10100 | 64 | 1 7]
1. 7 1. 67 1.0004 . 67 1.00M | 67 . 1. =
i 1.00¢ ; 1. Gi | 1.0098° G4 ' 10098, 64 ' 1
G+ @ 10100 64 1.01C0 G4 10190 64 | 1O0MCO| Gt f -
58 | 16036 ! 58 1.609G © 58 10100 ¢ 58 |, 1.0160; 36 i 1. 2,
8 | 1.0u0G ! 58 16095 58 1.009G : 56 | 1.0100 | 56 1. ]
G5 | 1.0094 | C7 1.0074 1 G7 i 1.CO84: 67 1.0094 | G5 1 -
G5 : 1.008G | G 30080 65 | 1.€030 . 65 1.0090 0 65 ! 1. -
63 ' 10096 . G 10096 63 | 10096 G5 i 1.0098: 63 : I 17}
67 i 1.e6%M 1 67 1.0096 67 10096 68 | 1Lcoos! 67 | 1 =
60 ! 1003, G5 10094 63 | 10090 65 | 10604 G5 1, =
63, 1.009¢1 4G 1.0094 GG Looso - 67 | 100021 63 ; 1. ==}
G) : 1.0086; 08 1608 63 | 10088 65 ; 1.0000; 63 | 1. =
65 | 1.009G | €5 10092 63 10927 65 . 1.0098| 65 i .0 =
64 1.0096 ;64 10992 61 o 10292 - 64 . 1.00.2 | 64 1. #
68 1.60%0 | €3 10092 63 i 1.0092° 68 | 1.0004! 68 1.
72 10uE2 T2 10082 72 | Luoko 72, 1.0082 | 72 1.
72 1.C086 = 72 1.0%se % L0082 74+ ' LO0RG | % 1.
T2 L3 T4 1.0082 73 LC0S2 T2 1 10084 | 72 1 —
7200 LG9S 71 1.6682 . 74 ! 1692 . T4 | 1.0082 54 . 1. o)
770 100761 3T 1.0080 ¢ 7 10080 ¢ 56 1 1.0USH 1 T4 ¢ 1 [t




May 21, 2p.m «ceceeeeceee.oo.... j Low ... s Rain..... SW, 72 75 ! 10080 74 | 1.0050 74 1.COSO | 74 [ 1.0082) 74 © 1.0082: 74 ! 10684 =
May 22 98 @ -.. L i Rain.. E. 72 [ 72 10060, 72 | 10050 7 1.0080 [ 72 | J.C0s2) 72 ¢ L0082 52 | 1002 &
May 2, 3p.m ... £ 7| dooe2i 71 | Looso 72 10080 | 72 | 1.0080 / 71 0 Loos2| 71 | 10082 b=
May 23 10a.m . 7 | 1. €080 poar 1.0080 77 1.0082 ! 76 1.0080 | 74 1.0080 ; V8 | 1. 0080
May 23, 4p.m.... 74 | 10080 74 @ 1.0030 74 1.0080 1 76 ©  1.0080 | 77 ¢ 1.00S0 ;T8 1. 0080
May 24, 10.30 a. m . 78 1 10088 | 78 ' 1.06088 68 10086 67 1 1.00¢6: €Y 1.0088 - 69 | 1.C0eR
May 24, 4.30p. m.. . l 69 1. 0086 i 69 i 1.008G - 69 1.0086 | 69 1 1.0086; 69 1.008S GO 1. €088
May 25, Ila.m........ E. 68 © 1.0088 : 68 1. 0088 , G8 1.0084 : €8 , 1.0088, 68 1.0084 : 68 | 1. 008
May 25, 5.1 c.ne...... SE. |63 1.0082 | 7 1.0084 1 73 1.0080 | 73 1.0030 ' 173 1.0064 © 73 - 1.008%
May 26, 11.40a.m......... . 195 | 1.0080 ! 5 1.0080 ' 75 1.00€0 ' 75 1.0080 | 95 10080, 75 | 1. 0080
May 26, 5.40p.m.......... . P96 1 1.0080 : 76 1.0080 ! % 1.0C80 ' %6 1 1.0020 ¢« 76 1 1.0080 76 1. 60RO @]
May 27, 1220 p.m..ce.. ... E. | 73 10084 %3 | 1.0084. 73 1.0084 | 93 | 100820 73 ! 10084 73 10088
May 27,6.20p.m ......... }'J o2 P73 1.0084: 7 | 1.0082 : 73 1. 0082 | 3 1.0082 1 % 1.0084 | 73 1. 0084 =
May22 1p.m............ N p | s | 73 . ).0080 T2 | 1.0080: 72 1.0080 @ 72 1.0082 1 72 1.0082 - 72 1. 0082 =
May 23 7p.m.. E .72 12 | 1.6080 | 73 | 10080 - 73 1.0080 © 73 © 1.0080 © %3 © 1.0080 , %3 1  1.0080 =
May 29, 7.49a. m E. : 6 ! 66 | 1.0052 I €6 1.0084 ° 66 1.0084 | 66 | 1.0084; 66 | 1.0084 ] 1. 0084 =
May 29, 1.40p.m........ E. | 65 | G> : 10082, 65 i 1.0082° G5 1. 0082 | 63 ¢ 10084 65 1.0084 ! G5 | 1. 0084 5
May 30, 830 a.m........ E. | 74 0 %0 10082 50 ! 10082 70 1.C080 ! 70 1. 0050 } T 1.0082 ; 0 1. 0084 o
May 30,230 p.m . E. T2 0, 10082 90 ! 10082 70 100841 0 . 1.0082| 70 ., 10062 77 1. 0084 (,3
May 31, 9.20 a'm.. E. "9 6 ¢ 10070 © 9% ¢ 10070 - 7 1.0070 © %7 | 1.0066 | 79 | 1.0070 77 | 1. 0070
May 31,3.20p. m........ E. .7 77 L007C ;7T 1.0070 - 78 1.0070 : 59 ; 1.0070, 9 ; 1.0070 . 79 | 1. 0072 S
Junel, 10am........ NWwW. 76 6 ¢ 1.0080 - 76 | 1.0080 78 1.0082 1 %6 ! 1.0074 76 i 10074 7 ! 1. 0074 -
Junel. dp.m......... . 7 % L 0080 77 1.0080 | 78 1.0060 . 57 * 1.0080, 78 1. 0080
June 2b ....... b e e et e e eeat e et amaeee seeaecaecae hemeeen iaeaie venas ceamemeent beeenn U PR T O U o0
June 3, 1030 a.m . _..... . . 007 9 0 1007 1.0070 1 77 1.0070 @ 79 1.6070 79 1.0072 ot
June 3,430 p.m........ Sw. . 77 0 10070 1.0070 ¢ 76 1.0070 75 | 1.0074 ' 75 1. 0074 E
Junc4, ll45am..... . . . 78 ¢ 1.0068 1.0068 ; 80 1.0066,, €0 1.0068 77 1. 0070 =
Junoc4, 545p.m...... Iigh . Clear.....| SW. ; &0 | 8 1.0060 ' 82 i 1.0004 ! ‘1.0064 | 82 1.0064 ;: &3 1.0060 : 83 1. 0066 -
Juno b, 1 p.m......... , Clear..... SW. - 80 | 82 : 10064 82 i 1.0064 i 1.0062 i 81 1.06070 - 80 i 10066 77 ! 1. 0074 I
Juue b, 6.30p.m ...... . Stormy ...l SW. . 70 €2 . 1.006t ' € | 1.0064 | 1. 0064 | 81 1.0070 ; &0 ' 1.0070 . 77 ; 1.0074 =
June 6, 1.45p.m .. | Clear . ... E. 6 68 1 1.0080 : GG 1.0086 | 1. 0086 | 67 100881 67 ; 1.0092  €G 1. 0092 =
Jane G, 7.15 p. m ! Clear..... SW. | 68 80 1.0066 © 80 | 1.0070 ' 1.0070 ; 80 1.0070 | 80 1.0070 ; &0 1. 0076 )
Junoc7,8a.m..... * Clear ..... SWw. 7 T4 1.0080 . 74 | 1.0080 1.O0BO ; 73 | 1.00821 73 1.0086 ; 93 1. 0086 =
June7,2pm......... 1 Clear. .. | SW, 78 It 10074+ 78 | 1.0074 1.0074 77 1.0074 | 77 1.0074 & 97 1. 0082 '*
Junc g 9am......... .1 Clear.....| SW. 74 76 . 1.0080 © T | 1. 6080 | 1.0074 96 1.0080 | 76 1.0084 ° 76 1. 00¢8 ‘
Jupe 8,3p.m......... ' Rain..... SW, 72 75 . L0074 . 75 1 1.0074 ! 1.0070 | 77 1.0078 | 7 1.0080 7 1. 0082
June 9, 10am...... Clear.... | NW. 68 70 i 1.0088 1 70 1. 0084 : 1.0034 i 71 1.0086 , 71 1.0092 + 71 1. 0042 -
June 9,4 p.m....... NE. 2 7 i L0076 77 ' 1.0076 1.0044 1+ 97 1.0076 . 76 1.0080 = 7 1. G080 S
June 10, 1l1a.m..... SV, 70 73 . L0090 . T2 . 1.0090 1.0076 : 72 1.0090 | 72 1.0000 : 74 1. 0068 -
June 10, 5p.m...... SwW, 70 i | 10084 74 i 1.0084 1.0086 73 1.00%6 . 71 1.0030 @ 71 1. 0080 —
Jupne1l,12m..... SE. 70 77 1.0082 77 1 1.0082 1.0082 ; 75 1,608+ 74 © LOOSG! 5 1. €088 Q
June 11,6 p.m. SE. 72 78 : 10082 7 . 1.€080 1.0080 © 74 1.0086 . 76 | 1.0082° 7§ 1. 0024 Z
June 12,1 p.m. SE. 7 79 © 10080 79 1. 0080 : 1. 0072 | 9 1.0084 ; %3 . 1.0082 (L 1. 0084
Jase 12, 7p.m.... . SE. 70 78 | 1.0080 7 1.0080 1.0080 | 71 10084 ;i 7 1. 0084 75 1. 0084
June 13, 8.15a.m . . E. 74 74 1 1.0088 T4 1.0082 ! 1.0082 : 73 1.0086 | 74 ° 1.00€3 73 1. 0090
June 13,230 p.m. SE. 7 &80 : 1.0080 T 1.0080 ; 79 i 1.0080 ; 79 1.0082 | 79 . Loos! 7O 1. 0082
Juue14,9.15am .cveveinnnnnnnn.. SE. 80 -£0 1.0u82 . 80 1.0080 . 84 I 1.6070 | 80 1.0086 | € : 1.00738 g . 1. 0099,
June14,330p.m......o..oeueae. Sw. 87 8 1.0082: 39 ; 1.6080 | 79 1.0080 | 76 1.0086 | 80 | 1.0073: 78 | 1. 0080
a This column represents the four ponds near the cottage. Tho density and temperature of the water in Pond 5 is found to be identical with those of the mouth of the Pt
lower large pond. a]_.,

b No record kept.



Table of temperatures, weather, and density of water at Saint Jerome Station from January 1, 1885, to Juné 30, 1885, tnclusive—Continued.

! i | -
Tem.| Water at wharf.. Wnt;):; xt])ttl‘ :?ter Waterat canal. Wate;ox:’td lower i Wat;):; ?I:,tDeep Watﬁ; ;_n the
: Stateof | Stateof |Direc. pera- . .
Date. tide. weather, | 40D of ! ture : n -
" * | wind. | of !Tem- . | Tem-; Tem- Tem-! Tem-! - | Tem-
air. | pera- | Density. ' pera- Density. | pera- | Density. | pera- | Density. : pera-! Density. | pera- Density.
taro. i tare. | ture. taro. j ture. : i tare.
|
1885. .0 ° o I o | [ I Yo I °
Juno15,10.168.m...evnvnena..... 0 . 83 86 1.€076 86 : 1 0026 88 | 3.0076 | &7 | 10076 , 8 | 1.0072 | 86 1. 00£0
Juno15,430p.m ........ . . , 86 85 10076 ; 85 © 10078 85 1.0078 : 85 | 1.0084° 81 | 1.0082: & 10052
June 16, 11 a.m. ;89 8§ 1.0060 | 89 1. 0062 | 89 l 1.0072 ! 89 © 1.0072! 89 ! 1.0076 ; 89 1. 0072
June 16, 5.15 p.m . X - . 86 - 85 1.0080 | 89 1 00(_30 87 1.0072 | 8% : 1.0084 : 84 1.008G ; &6 1. 0084
Juone17,12m.......... Lo . N. ’_7:_) L T2 10094 : 72 | 10076 | 71 1.0092, 74 | 10096 74 | L.00GE| 0 1.0104
Juno 17, 9 p.-m. . ) . . . 5 9T 1.0088 . 79 1.0084 1 79 L0084 | 75 - 1.0094:! 75 | L0094 ' 75 | 1. 0094
Junel8, 7Ta.m......... . caes . 70 K0 1.0102 - 79 1.0080 | 70 1.0102 ) 71 LO01¢0 70 ¢ 1.0102| 70 | 1. 0100
Junc18,1p.m....... O ceen . z;_; , 79 1.0102 : 20 1.0102 | % 1.0102 : 70 1.0162: 70 . 10102 | % 1.0102
Juno 19, 8a.m....... . g . ceen. . i D, 75 1.0094 ¢ 74 1.0094 1 75 1.€094 : 96 10092 78 @' 1.0090. 76 1. 0094
Juno 19, 2p.m....... . 0 ceee . S(_) 82 1.0082 ; &2 1.6082 | 82 . .1.0082| 81 & 1.0084; 81 1. 008 i 86 1. 0080
June 20,830 am........ . ceee .70 7 1. 0094 i 8 1.0090 [ 78 | 1.0000 I i 10094 | %8 | 1.00921! 78 1. 0090
June 20, 2.30 p.m ........ . OW . . .o 82 1 % 1 00%0 ; 79 L0000 | 79 ! .1.0090 | &0 | 10098 | 77 | 1.0092 ' 77 1.€094
June 21, 9.10am..... . . T S £11 10004 ' 55 i 1.0092 | 5 10092 %6 . 1.0092 ' 76 10090 0 74 1. 0094
June 21,3 p.m... e | 8 1.0086: & | 1.007 80 *+ 1.0036, &3 . 1.0084 | &2 1.0086 , &2 1. 0086
June 22, 10 a.m . P T 1 OOQ’.’ T 1.0090 | 77 10090 | 77 1. 0080 | 7 1.0094 © 77 1.0094
June 2?, 3.45p.m 82 - 83 1.0086 33 1.0086 | 83 1.0086 : 82 10088 | 80 1.0U88 : 79 1.0090
June 23, 11a.1mn.. 1 65 ¢ 68 1004 70 1.0088 ; 73 16068 ' Tt 1.010¢4 : 74 1.01C0 71 1.0104
Juno23, 5 p.m.. 65 % 1.0100 - 77 1.0098 ; 76 1.0098 70 1.0160 ; 3 1.0100 935 1.0100
Juno 24, 12m... .70 70 1.010G : 70 1.0081 ' 70 1.010¢4 ; 74 1.0100 ¢ 74 | 1.,0008 78 1. 0004
Junoc 24, 6p.m.. 0 T2 1.0104 95 1.0086 : 74 10102 . 72 L0106 - T2 1.0106 © 7% 1.0104
June 25, 1 p.m.. 70 72 1.0998 74 1.0068 74 1.0058 + 72 & 1.0100 73 ' 1.0100: 73 1. 0098
June 25, 7p.m.. 1 70 10100 W2 1.0072 73 10100 . 70 1 1.0W0, 67 ! 10102 72 1. 0102
June 26, §a.m.. 70 4 1.0100  71I 1.0084 = 74 1.0090 : %2 1.0102 ° 74 ¢ 10094 - 75 1. 0094
Jone 26, 2 p.m.. 77 . 76 1.0094 73 1.€080 | 76 1. 0094 i 78 1.0004 . 77 1.0092 | g0 1.0004
June 27, &30 a.m 78 73 LCO%4 77 10084 77 10094 . %6 | 1.0098 76 1.0098 * 78 } 1. 0094
June 27, 2.30 p.m 80 ; 78 1.6086 79 1.0090 73 1.0096 : 78 : 1.0098, 7 1.0100 78 1.0100
Juno 28, 9am.. L E0 1 8L 10088 1 &4 10070 ; €1 .06 | 8t ; "Lcos6: 8L - 1.0086 8L i  1.0083
Junoe 28, 3 p.m 80, 82 1.6086 78 1. 0080 © &2 1.0080 : &1 ; 1.0088 i g1 1.00S8 81 ; 1. 0088
June 29, 9.30 a. 78 70 1.0694 &2 1.0680 © 80 ©1.06088 : Y& . 1.0004 . 77 1.0094 80 1.0094
June 29, 3.30 p.m 82 74 1002, 79 1.0074 . 73 3.0005 0 96 [ 1.0096 . 7T 1.0094 76 1. 0098
June 30, 10a. m. . . [ 157 ki 1.0602 0 95 1.0082 74 1.0160 0 74 1+ 10100 T4 1000 74 | 1.0100
Juno 30,4 P.m.coieiiiiniaaan... . Hig .2 72 1.0092 . 72 1.0032: 73 1.0092 ° 72 | L0092 - 92 1.0092 72 ' 1. 0092

e This column represents the four ponds near the cottage. The density and temperature of the water in Pound 5 is found to be identical with those of tho mouth of the
lower large pond. -
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Table of temperatures, weather, and density of water at Saint Jerome Station Srom July 1, 1885, to Cclober 51, 1335, inclusive.

NoTe.—From July 1 to September 10, inclusivo, Salinometer No. £317 was ased except as_indicated Ly the asterisk, when No. 5319 was nsed. From September 11 to

October 31, inclusive, Salinometer No. 5319 was used oxcept as indicuted by the asterisk, when No. 5317 was used.

1 ; T - f { ,- : ,
: : i Xvas Water at_oyster Water at ovster | Water at lower | Water at Deop | Water in tho
ll _ j | Dircc. | g:rtg-,‘“‘“ atwharfi ,onds L ILTIE. . pond IV, ! Wateratesnal.| poud. L Point, ¥ ! by
P8 - - . - : : !
Date. | ng:}%of i “V:f,";igf | tion of | ture | — , - . \ :
! - TOHRER wind, | of | Tem- Tem- | { Tem- | Tem.! [Ter. | Tem- [Tem.’
| i I air. ‘pera-; Density. | pera- | Density. | pera-! Density. pera. | Density. | pera- - Density. | pora-’ Density. | pera- . Density.
i ! : tare. , ture. ! | ture. i jtave. | { ture. ; " tare. | ture. X
i | T e T
! o ! [ HEY S0 ! ° | o (
| 10100| 70 | 1.0100| 74 L.008k! 70 . 1.0100 | 0 1 1.01C0 g0 10100 . 70 ; 1. 0100
1.0100 | 72 | 1,0004 | 73 - 1.0085 § 32 10098 ° 72 : 1.00081 72 1. 0098 | 72 1.0:00
1.0100 | 75 @ 1,0094! 75 1.0084 : 77 . 1 2T I 1.0Ico: 95 1.0i00: 75 | 1. 0094
;o LOI0${ 73 ¢ 1.0094 T4 1.0088 ¢ 74 1 bT4 1.0008 1 72 1.0098 = 74 1.0104
. i 1L0L02| 1§ 1.0034| 70 1088 : 72 1 P72 10102 | 72 10102 51 ,, 1.0104
i | 1.0086| 78 | 1,0092( 75 1.0088 ; 73 1 T |' 1.0100 1 77 1.0094 ! 78 | 1. 0096
: | iOL0104 | 75 1 1.010¢: 95 1.0088 : 5 1 0 1 10104 | 5 10106 : 75 1. 0104
P : t1.0090) 80 : 10090 8 | 1.0078 . 84 1 © 1,005 [ 80 10090 | 8 1. 0090
High ...: Cloudy .. 8W. . 73 ' 990 . 1.009 | 79 + o 1.0092 | 7! 1.0086 . 78 ' ) i 1.009G; 78 1. 0093 ! 79 | 1. 6098
Low .... j 78 , 8 | 1.0088) 8 i 1.0082: 8 1.0070 + 83 1 i 100G . £3 1.0088 . 85 ! 1. 0088
CI8 : 80 T 100994 79 ¢ 1.0094 81 1.0082 - 80 1 i 1.0090 i &0 1.00%0 | 83 1. 0092
© 80 ;80 ! Lo , & 01,0082 83 1.0050 ° 83 1 1.0086 ' 83 1. 0086 Il 83 i 1.0088
80 °© 81 . 1.0000. 82 1,0084 ¢ 82 1.06030 ° 82 1 1.0090 81 1.0088 , 82 1, 0090
'8 82 1.0090 - 81 1.0090 + 82 ;1 1,000 : 84 1 1.0090 . &5 1. 0086 © 82 1. 0090
82 83 i LO0YTI 84 . 1.0080 & | 1.0078° 83 1 3.0030 . 83 1.0092 . 81 1. 0696
8 ! 8 ! 1.0054 . 86 1.0082 ; &6 1.0082 &4 ] 1.0088 &3 1.0088 . 80 . 1.0082
90 - &3 1. 0083 | &G 0024 | 87 1.0070 ¢ 83 1 1.0086 &G 1.0086 84 . 1. 6086
i 92 . 88 1.0081 ' 86 10032 €6 1.€00 * €6 ] 10083 84 1.0088 | 81 1.0090
i 9 . 8 1.0090 85 | 10082 . 84 1.0072 - 86 4 ) LO0fO T 83 ' 1.0092: 83 . 1. 0090
| 8 ' €6 1.0092 84 10088 | 82 1.0073 . 84 1 1.0092 83 1.609: €3 1. 0092
KERET ] 10100 : 7 10008 78 1.0090 7 1 L0132 ¢ 75 1oz 74 1. 0102
80 ' 80 . 101007 73 | 1.COO¢ . T3 1.0090 7 1 1.0096 73 10096 78 - 1.0102
SE 5 78 . L00US 78 ! 1,0c99, 73 @ 1.0088 . 73 1 1.0100 8 1.0102 . 78 | 1.0102
Clear.... SE. | 8 ' 78 : 1.0096: 7 10020 - % L.ovgs 79 1.0100 73 1.0102: 98 - 1.01C2
. Clondy | E. ' 7 500 LOM6T 75 1 L1000 . 73 10095+ 75 1 1 1.0166 . 75 10100, 76 1.0104
Cloudy .« E. ! % 6, LO01¢4: 76 1 1.0008; 76 1.6096 77 1 . L0102 76 1.0i04 ¢ 76 1.0104
. Clear...: W 9 78 LC690 0 8) ¢ 1.GCEB 8) ! 1.0084 B ! 1 i 10160 7 1.0100 @ &0 1.010¢
Clear...: W. -+ 73 | 8 . ).0092' 8 ° 10092 81 1.0086 1 82 1 1009y . 81 1.0090 ° 80 1.0094
....'Clear...; E. €4 . 83 ! 10091 83 ° 1009 83 1.00”R8 83 1 1.0096 ~ 83 1.009G : 83 | 1. (096
High ...; Clear...] E. @ 80 | 8 10092, ¥3 | 1.0086 4 84 J1.0086 | 82 1 10004 80 10094 F4 . 10083
July 16,11.45a.m _..° Low .. ' Clear...! &, 8 . 83 LC0O) ; 82 * 11,0092 €3 1.{038 ; 83 1 1.0095 ; 83 1. 0006 .8 1. 0096
-July 16,530 p.m ....i High ...' Clear.... § © Bt . 85, 100881 87 | 1.0082 Logy 1.00~2 . 86 , 1 1.0088 . &5 10788 ' 88 | 1. 008G
July 17,1230 p.m....- Low ..... Clear ...; SW. 96 85 1.00¢6 ~ 87 , 1.0090 : 1! 1,008 | 86 @ 1 1.000§ : &5 1.0092 83 1.0092
July 17,630 p. m ... Oigh... Clear...| SW. | 8 83 ; 10092 83 . 1.0088' §3 1.0083 ¢ 82 ) i 1.0096 . 82 1.0096 - 84 1.00¢
July 18,7.20a.m ..,.. Hish ... Clear...! 8. €3 : 83 . 1.0092 ! 83 | 10088, 83 1.0988 82 1 v 10070 | 82 1.0094 : 92 | 1.0094
~Tuly 18, 1.30 p. m..... "Low....iClear...i SE. ; 9% | 92 | 1..0070: 87 | 1.0084: 92 , 1.0776 P88 1 I 1.0U82, €8 ! 1.C082, 905 1.0076
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Table of temperatures, weather, and density of waler at Saint Jeronie Station from July 1, 1885, to October 31, 1835, inclusive—Continued.

[ | ‘ !
i Waterato «ter Waterat ovster Water at lower; Water atDee + Water in the
!
‘ ' Dicee *Teu{:-'wntﬂ at wharf. lponds 11T, pond IV. | Waterat canal. Dond. | P ok
irec- | peora-! ~ '
Date. S%&z“ Et\gt&:s tion of | ture | ! l !
. wind. ‘ of |Tem- - |Tem Temn- . |Tem- . |Tem- . |Tem- |’l‘om- .
; air. | pera-| Density. lpera-. Density. | pera- | Density. | pera-; Density. | pera-| Density. | pera- | Density. | pera-| Density.
! i i ; tare. it | ture, taro. tare. tare. | tare.
! | i ] 1 1
1885. 1 ‘o i o I ° ° o i o | ‘ o
July 19,8.30 a. - ! 88 1,0088 § €9 1.0082 | 89 1.0082 1 87 1. 0090 7 1.0090 | 87 | 1.0090 ; 87 1. 0090
July 19, ) 2.30 p i &7 1.0090 | 89 1.0082 | 87 1.0082 | 89 1.0000 | &7 1.0000 : &7 1. 0090 | 87 1. 0090
July "0 9.15 a. . 87 10100 | 8 ' 1.0090 [ 82 i 10090 § 85 1.0094 | 83 1.0098 : 81 1.0096 | 83 1. 0096
July "0 3.15 p . &6 1.0090 | 87 i 1.0086 1 87 | 1.0080| ‘86 1.0092 | 87 1.0086 | 87 1. 0090 | 87 1. 0092
July 21,10 . 88 1,0090 ! 87 | 1.0088 | 87 | 1.0084 | &6 1.0086 | &7 1.0086 | 87 1.0090 ! &7 1. 0088
Julv?l 4 p m | &7 1.0070 : 91 | 1.0082| 90 | 1.0076 | 89 1.0000 | &9 1.0090 " 89 1.0090 ' €9 1. 0090
Jaly ‘22, Na.m.. | 90 10082 ¢ 93 | 1.0074 . 93 . 10072 89 1.0085 | 90 1.0083 | 90 1.0084 | 93 1. 0080
July 22,4.45 p.m . | 90 10080 © 90 ! 1.0080) 91 | 1.0072| &8 1.0000 | 8 ; 1.0090! 86 1.0092 . &9 1. 0084
July "3 2m... . | 86 1.0000 86 ! 1.0036| 8 ° 1.007G| 83 1.00821 85 * 1.0092 | &5 1.0092 | 86 1. 0096
July 23, 5. 45p.m..... 8 | 8 10100 € | 1.0092! 85 ' 1.0090; 84 1.0100 | 84 , 1.0098 | 83 1.0098 : 86 1.0104
July 21,1245 p.m.... 87 | 87 1.0090 : 8 ! 1.0090: 83 1.0086 : 85 1.0096 | 8 ; 1.0096, 85 1.0096 © 88 1. 0090
July .’4 645p. m ... SE. , 8 | 89 1.0090 . 8 | 1.0098 : 88 1,0002 ' 86 1.0094 | 87 1.0092 : &9 1.0002 &7 1. 0094
July 25, 7.453. m..... .. 81 8 1.0004 | 86 1.0092 i 85 1.00%0 85 1.0096 ; 87 1.0094 | 81 1.0096 ; 86 1.0095
Jul\ 2') 1.45p. m R Cloudv I .o | o8 1.0038 . 89 1.0088 + 91 1.0080 . 89 1.0083 : 89 1.0088 | 83 | 1.0090 ! 90 1. 0090
July “G 8.45a. m.. Cloudy .! SW. | 90 85 1.0084 | 85 1.0092 | €6 1.0090 | &5 1.0006 : 86 1.0094 | 87 | 1.0096 i 88 1, 0096
July r’G 230 p.m Rain..... SW. | 90 | 92 1.0084 | 92 : 1.0082 { 93 1.0062 | 91 1.0090 | 93 1.6082 | 83 1.0082 | 91 1, 0084
July 27,9.30 3. .. ¢ SE. 1 78 | 8 1.0084 | 8¢ ! 1.0082; 83 1.0082 | -84 1.0080 | 83 1.0082 | 83 | 1.0082 | 2 E 1.0092
July "7 330p.m ... . 80 | 83 1.0092 ! 83 1.0000 | &3 i L 0086 | 82 1,0090 | 83 1.0094 | 8% | 1.0096 | 83 1.0098
July 28,10.15a. m... | L . BE 1 82 1.0094 ¢ 8¢ : 1.0094 ] 62 : 1.0094 | &4 1.0094 | 83 1.0004§ 8 . 1.0094. 83 1. 0092
July 28,4.15p. m . ; 8 ;8 1.0090 | 86 1.0092 | 86 1.00%0 | 84 1.0094 | 83 1.0094 | 83 ! 1.009¢4 83 H 1. 0094
July 29 Jla.m . ¢ 84, 18 1.0100 | 7 | 1.0100 | 7 1.0084 | 89 1.009G | 7 10100 | 78 ' 1.0098 | 78 | 1. 0100
July "0 S5p.m. | 84 1 84 1.0094 | 83 , 1.0092 | 84 1.0004 | 83 1.0100 | 83 1.0100 | 82 1.0102 | 8¢ 1. 0100
July 30 12m. | 8 . 87 1.0092 | 85 . 1.0094| 84 1.0094 | 85 1.0094 ; 85 1. 0091 5 ¢ 1.0094: 87 | 1. 0092
July 30 Gp.m... | 8t . 84 1.0094 | & °  1.0006 | 8i 1.0094 ; 85 1.0092 ; 83 1.0004 ! 83 | 1.0096"' 83 1. 0096
July 31 12.30 p. m... '8 ;&3 1.0096 | & - 1.0094 | £5 1.0092 1 &3 1.0006 | 88 : 1.,0092: 87 | 1.0090 K 89 1. 0082
July 31,6.30 p-m . ] | &7 1.0088 | &7 1.0092 1 87 !o10092! 85 1.00904 ! 8G ! 1.0090 | & ! 1.0090 . & 1.0096
Au"ust,] lp.m. i 7.| 8 1.0092 | 87 1.00%0 , 88 : 1.0092) &6 1,0092 | 8 . 1.0092| 8 ' 1.0092 i €9 i 1. 0090
Avgust ], ; 8 85 L0094t 87 i 10096 ; 86 | 1.0092 i 84 1.0092 ; &1 1.0090 | €3 | 1.0093; &G i 1. 0030
An"uxt 2,7. . 83 ' & 1.0090 | 86 1.0094¢ . 86 i 1.0092 &7 1.0094 | 84 1.0090 ; 8 | 1.0094 : &7 1.0004
August 2, : 85 : 85 1.0094: 8 i 10096 8G ! 1.00921 &F 1.0092 | 87 1. 0090 | 85 | 1.0004 T 1.0094
August 3, | 82 : 8 1.0100 ; 85 1.0100 : 86 1.0102 : &6 1.0100 ; 8%