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REPORT

UNITED STATES COMMISSIONER OF FISH AND FISHERIES
OoR TIE

FISCAL YEAR ENDING JUNE 30, 1896.

I have the honor to submit an outline of the operations of the United
States Commission of IMish and Fisheries during the year ending June
30, 1896, together with the detailed reports of the work of its different
divisions, and appendices embracing the reports of the exhibit at the
Atlanta Exposition and of special investigations. After the death of
the late Commissioner, Marshall MeDonald, which occurred September
1, 1896, the affuirs of the Commission were directed Ly the chief clerk,
Herbert A. Gill, as acting Comunissioner, until March 30, 1896, when
John J. Brice was appointed to fill the vacancy.

When the present Commissioner assumed charge ‘special attention
was at once directed to increasing the supply of the commercial fishes
of the ocean and inland waters, and the propagation and rearing of

certain coarser species was discontinued in order to increase the output
of the more important ones. The principal fish-cultural work in hand
was the propagation of shad, and the available force was concentrated at
the shad-hatching stations at Bryan Point on the Potomae River and
Battery Island on the Susquehanna. Work on the New Iingland coast
followed, and besides the usual provisions at Woods Hole and Glou-
cester, Mass., for collecting lobster eggs the force was increased by the
detail of men from other stations. In addition to the lobster work the
propagation of tautog was undertaken at Woods Hole. ’l‘he steamer
Fish Uawk was also engaged in shad hatching on the Delaware, and
afterwards in collecting lobster and mackerel oggs on the Maine coast,
where she was assisted by the schooner Grampus. The results, as com-
pared with the previous year, were very satisfactory, 148,000,000 shad,
105,000,000 lobster, and 31,000,000 tautog eggs Leing secured. The
number of fry successfully hatched from these eggs and planted is
shown hereafter,

The scarcity of mackerel made it desirable that the Government
should endeavor to increase the supply of this valuable fish, and steps
were taken early in April to engage in the propagation of the species at
various points on the New England coast. The work was in a manner
experimental, and the experience gained warrants the expectation of
good results for the future. About 24,000,000 eggs were obtained.

F. R, 96——1 1



2 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Plans were considered to materially increase the output of shad and
salmon by the establishment of auxiliary stations at favorable places
on the Atlantic and Pacific coasts, respectively. The fisheries for these
important species, representing more than one-tenth of the yield of the
fishing industry of the coastal States, are known to depend largely on
artificial propagation, and their yearly increase in extent, resulting in a
corresponding diminution in natural reproduction, makes it advisable
that active artificial measures be taken for their preservation. Com-
paratively small sums expended in maintaining fish life in important
streams before they become depleted will accomplish more than years
of expensive effort after the supply is limited or exhausted. Wit this
in view, the Commissioner went to the west coast to personally examine
the ficld, select suitable sites for salmon hatcheries, and make arrange-
ments for the collection of eggs when the season should open.

Details of the fish-cultural work of the year and distributions of
fish and eggs are shown in the reports of the various hatcheries and
stations which are given hereafter.

While the collections of eggs have been satisfactory, the number of
fry hatched and reared has at some stations been less than should be
expected, because of an inadequate or impure water supply or of water
not of a proper temperature. Steps have been taken to rectify this,
and it is expected that a better output will result in the future.

The following stations were operated during the year:

Craig Brook, Me. Battery Island, Md. Alpona, Mich.
Green Lake, Me. Bryan Point, Md. Duluth, Minn,
St. Johnsbury, Vt. Central Station, Washington, Quincy, Il
Gloucester, Mass. .C. Neosho, Mo.
Woods Hole, Mass. I"ish Ponds, Washington, D. C.  Leadville, Colo.
Cape Vincent, N. Y. Wytheville, Va. Baird, Cal.
Delaware River (steamer  Put-in Bay, Ohio. Fort Gaston, Cal.
Figh Hawk). Northville, Mich. Clackamas, Oreg.

There have been distributed in suitable public and private waters,
by means of the cars and messengers of the Commission, 498,488,268
egps, fry, yearlings, and adults of various fishes. The output of some
of the more important species, which is markedly in excess of the pre-
vious year, is as follows:

5] 11 93, 481, 500
Salmom ....oooemelo.. .. 10,845, 852
Lake trout........... e .. 8,996,618
Whitefish. .. Ceeen 189, 740, 000
Cod ...o.... 66, 212, 000
Flatfish. ..o oo . e 8,472,000
Lobster. ..o .o .. 97, 079, 000

Plants were made in all the States and Territories, and eggs of
various species were sent to representatives of foreign governments
and fish-cultural societies in return for similar courtesies received from
them, as follows:

Quinnat 8almon ... veeenn i iiii ittt iiaae e, 95, 000
Bteclhead trout . oooo eoee e i 75, 000
Rainbow trount................ R 125, 000
Lake trout ......cooiommeiiiiiii il 50, 060
Whitelish. cenn e iiieieeee i i e 50, 000

7 395, 000
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Another attempt was made to acclimatize quinnat salmon in east-
coast waters by the transfer of 10,000 eggs to Craig Brook, Maine, where
they were hatched and retained for distribution in the fall. Large con-
signmeunts of steelheads were also brought east to be introduced inte
the coastal waters of New England, and besides the usual plants of
salmon fry in the Columbia and Sacramento rivers, over 750,000 finger-
ling salmon were liberated in the Clackamas and McCloud rivers, which
should produce valuable results.

Further experiments have been made in using artificial nests for

~spawning black bass at Wytheville, the fish ponds at Washington, and
at Putin Bay. From the results secured at the former station, it i
believed that artificial nests may be successfully used and the problem
of raisiug this species simplified. Efforts were again made to artificially
fertilize the eggs of black bass; and though in one or two instances
the eggs were fertilized, as yet the experiments have not disclosed a
method of conducting the work on & large scale; first, because of the
difficulty of securing ripe fish, and second, of expressing the milt and
eggs. ,

In accordance with previous custom, the use of the laboratory at
Woods Hole was granted to the representatives of various colleges
for biological study, in order that the Commission might be benefited
by the results of their researches. This station, equipped as it is with
extensive buildings and costly appliances, and situated on a bay which
is a natural spawning-ground for the more important marine fishes, is ¢
valuable property to the Government, and it is designed to 80 extend
the work of the station that,it shall be a hatchery and biological
station secound to none.

The canvass of the fishing industries of the interior waters of the
United States, begun in the winter of 1895, was resumed and actively
pushed during the entire year, and is now complete. Theinquiry did
not cover the Great Lakes, which were canvassed the previous year,
but included all those interior States in which the industry was carried
on to any great extent. These fisheries are of considerable economical
importance; in 1894 they employed 11,282 persons, represented & total
capital invested of $722,328, and yielded to fishermen a product valued
at $1,791,145. While many varieties of fresh-water fishes are repre-
sented in the cateh, the most promineut and those of most pecuniary
importance are sheepshead, black bass, crappie, whitefish, sturgeon,
sunfish, buffalo-fish, catfish, and yellow perch.

From February to April, 1896, a canvass was made of the contiguous
waters of Maine and New Brunswick to obtain certain data regarding
the commercial aspects of the herring and sardine industries for the
use of the International Fisheries Commission, and at the same time
much valuable statistical information was collected regarding the her-
ring fisheries and their related branches, which will be embodied in &
report to be issued later. There was also obtained for the International

Fisheries Commission desired information relative to the mackerel.
fisheries of New England.
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In May, 1896, a general canvass of the shad, alewife, and salmon
fisheries of the Atlantic coast was begun, to determine their present
commercial value, the number of persons employed, the value and kind
of apparatus used, with other important statistical details. At the same
time a similar investigation of the general fishery industries of the
Pacific coast was begun, particularly as to the development of the Cali-
fornia sardine industries and the condition of the shad and striped-bass
fisheries, to determine the advisability of establishing hatcheries for
these species. An examination of the resnlts of the former plants of
eastern lobsters in California waters was also made to obtain data for
further experiments. At the close of the fiscal year these inquiries
were satisfactorily progressing.

The inquiries conducted by local agcnts at Gloucester and Boston, .
covering a large part of the offshore vessel fishing of New lingland,
serve the purpose of keeping the Commission well informed regarding
the condition of the great fishing banks oft the coasts of New England,
Nova Scotia, and Newfoundland. The statistical tables published
. bereafter (pages 132-135) show the extent of the fisheries centering
at these important fishing centers during the calendar year 1895. At
Gloucester there were discharged by American fishing vessels about
76,651,000 pounds of fish and salt fish, valued at $2,205,600; at Boston
the quantity of fish landed aggregated 73,808,000 pounds, having a value
of $1,346,000. The combined receipts were thus 150,439,000 pounds,
valued at $3,551,600. As compared with the previous year there was
a net decrease in the quantity of fish landed at Gloucester amounting
to about 3,000,000 pounds, the falling off being principally in mackerel,
halibut, cusk, and hake, while the receipts of cod exceeded those of 1894
by 5,430,000 pounds, and of 1893 by 8,781,000 pounds. The fish brought
into Boston in 1895 weighed 13,657,000 pounds less than in the previous
year, nearly all of the important specics showing a decrease.

In the spring of 1896 the investigations of the salmon streams of
the Pacific ecoast were planned, with a view to select suitable sites for
hatcheries, as well as to continue the natural-history studies carried on
in former years. Examinations of Lakes Washington, Pend d’Oreille,
Ceeur d’Alene, Crater, and Klamath were also to be made by the same
field parties, chiefly with a view to determine the outcome of plants of
whitefish made in them in previous years and the advisability of intro-
ducing other new species. At the close of the fiscal year this work had
been begun and was being actively carried on.

In addition to the regular annual investigation of the fur-seal rook-
eries required of the Fish Commission by act of Congress, arrangements
were made for special studies during the summer of 1895 of the natural
history of the herds on the Pribilof and Commander islands, for purposes
of comparison with their condition in former years, and with reference
to the means necessary for their protection, as well as a comparison of
conditions on the Asiatic and American coasts. The investigations
on the Commander Islands were made possible through the courtesy
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of the Russian Government and were conducted by Mr. Leonhard
Stejneger, while tho work on the Pribilofs was carried on by Mr. I, W.
True; both of these gentlemen, who are connected with the National
Museum, were temporarily employed by the Fish Commission for this
purpose. Other agents of the Commission conducted the usual inves-
tigations our the islands, besides which observations were made on board
a vessel of the sealing flcet and with the Fish Commission steamer
Albatross at sea. These inquiries confirm the conclusions reached in
former years, that the fur-seal herds are steadily diminishing and

that their depletion is caused by pelagic sealing. The investigations

are described in detail in the exhaustive report of Mr. Stejneger,
published in the Bulletin of this Commission for 1896, and in Senate
Document 137, Tifty-fourth Congress, first session.

The fur-seal investigations for 1896 were planned in ﬂ,(-cordance with
a joint resolution of Congress, approved Juue 8, which provided for a
scientific investigation into the present condition of the fur-seal herds
on the Prlbl]of Commander, and Kuril islands, to be conducted under
the divection of the Sceretary of the Treasury by persons employed for
the purpose or detailed from the Government service. Dr. David 8.
Jordan, of Leland Stanford Junior U niversity, was selected to take
charge of the party, assisted by Mr. Leonhard Stejneger and Mr. F., A,
Lucas, of the United States National Muscum; Lieut. Commander
Jeff, I'. Moser, U. 8. N., commander of the steamer Albatross, and Mr,
C. H. 'lownsend natumh% Col. Joseph Murray, special agent of the
Treasury Depa»rtment, and Ml‘. G. A. Clark, secretary. The Albatross
was detailed by the President to convey the party to Bering Sea, and
sailed from Seattle June 24 with the investigators on board, A similar
commission was appointed by the British Government, and though there
was no provision for the coiperation of the two parties, transportatlon
was afforded to Prof. 1’Arey W. Thompson, of University College,
Duundee, Seotland; Mr. James M. Macoun, of the geological survey of
Canada, and Mr, A. Marett, photographer, representing Great Britain.

During the season of 1895 the Albatross was not attached to the patrol
fleet in Bering Sea, as in previous years, though she was authorized to
board and inspect sealing vessels. Having landed on the Seal Islands

.the naturalists detailed to study seal life during the season, tho vessel

remained at the Pribilofs during the remainder of July assisting in the
wor k at those islands, and during August was engaged at sea in making
investigations of the labits and movements of seals while in scarch
of food. Observations of the water temperatures and densities were
made, soundings were taken, and much progress was made in collecting
information as to seal life,. The Albatross left Unalaska August 30 for
the waters of the Puget Sound region, going via Sitka and the inland
bassages, and from September 22 to Qctober 16 was engaged in collect-

ing data concerning the salmon industry, when she proceeded to the

havy-yard, Mare Island, Cal., to undergo necessary repairs. .On January
28, 1896, the steamer s'uled fox the waters of southern California, where .
lnvestlgatnous were carried on in the vicinity of San Diego, aud of
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Cortez and Tanner banks. She returned to San Francisco April 28,
and from May 7 to 17 was used by the Navy Department in connection
with the speed trials of the Oregon. On completing this duty a series of
observations and dredgings was carried on in San Francisco Bay, in
connection with an investigation of its waters with reference to the
cultivation of oysters. Tables showing resnlts of the work of the vessel
for the year are published as an appendix to this report.

In the spring of 1896 arrangements were made for a survey of the
fishery resources of southeastern Alaska, by the Albatross, in addition
to the regular sealing work, but the detail of the vessel for the use of
fur-seal investigators necessitated the postponement of these plans.

May 19, Lieut. Commander F. J. Drake, U. S. N., was detached from
the command of the Albatross, and Lient. Commander Jeff. I'. Moser,
U.S. N., assumed command, in obedience to orders from the Secretary
of the Navy.

The usual studies of the mackerel fisherics were made by agents of
the Commission, along the Atlantic coast and on board the schooner
Grampus, which accompanied the mackerel fishermen during the sum-
mer of 1895, particular attention being given to the offshore waters of
New Iingland and the conditions in the Gulf of St. Lawrence.

A resolution was adopted by the Senate February 15, 1895, calling
for information as to the condition of the oyster fisheries on the coast
of Florida, and investigations were begun November 12 in Apalachi-
cola Bay by Lieut. Franklin Swift, U. S. N,, with the steamer Fish
Hawk. The survey covered not only arcas where oysters are now
found, but an examination of the bottom to determine its suitability for
oyster-planting, and necessarily included a hydrographic survey and
the taking of densities and temperatures. Valuable information was
collected, as shown in the report of Lieutenant Swift, published as an
appendix to this report (pp. 187-221),

Various areas of the bay were found favorable for the cultivation of
oysters of an excellent quality, and if the protective laws of the State
could be enforu. . . yster-culture could be made an important industry.

In accordance with an itemn in the sundry civil act approved March
2, 1895, calling on the Commissioner of Tishcries to make a special
investigation as to the extermination of wigratory fishes in the Indian
River, Florida, an investigation, designed to embrace both the natural-
history and comipercial aspects of the subject, was made in January
and February, 1896, under the direction of Messrs. 3. W, Iivermann
and W. A, Wilcox. The fishing industry of this arm of the Atlantic
is of recent growth, its commencement dating from 1878, though the
business of taking green turtles was engaged in before the civil war.
Since the building of railroads, affording easy communication, the
industry has grown, and in 1895 represented an investment of $41,512,
and yiclded products valued at $37,657. The investigation showed
that while the fishing resources of this region are great, many valuable
species Deimg found in the river, the present tendency to overfishing
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will result in the ultimate destruction of the business unless proper
restrictive laws are enforced. The report upon this investigation was
printed as Senate Document 46, Fifty-fourth Congress, second session,
and will also be found as an appendix to this volume, pp. 223-262.

The sundry civil act of 1895 appropriated $500 for an investigation
and reportas to the advisability of establishing a fish-hatchery at some
suitable pointin the State of New Hampshire, and accordingly arrange-
ments were made for an inspection of the conditions on the Merrimac
River for the collection of Atlantic salmon eggs and the operation of a
hatchery with o view to restocking the rivers of the State with that
important commercial fish. A careful examination was made in July
and August, 1895, of the Soucook River, the dams and fishways on the
Merrimace at Livermore IFalls, Sewall Falls, Gavins Falls, Amoskeag
Falls, Lowell, and Lawrence. The results of this examination show that
while there may be such a revival in the run of salmon as to insure
the successful operation of a salmon hatchery at some point on the
Merrimac River or its tributaries, neither the present conditions nor
the immediate prospects warrant the expenditure of money and effort
in the attempt. Further investigations will be made to decide as to
the desirability of establishing a hatchery for the propagation of other
species of fish of commercial value, '

The exhibit of the Commission, under the direction of Mr., W. deC.
Ravenel, at the Cotton States and International Exposition, held
in Atlanta from September 18 to December 31, 1895, was considered
one of the most attractive and popular features of the exposition,
particularly the aquarium. The operations of the Commission were
shown by models of hatcheiies and apparatus used in the collection,
hatching, and transportation of fish and fish cges, and of vessels and
appliances employed in scientific investigations and in the fisheries.
There were also exhibited photographs of hatcherics, casts of fishes,
specimens of marine life, statistical and other charts, and pictures
illustrating fishery methods. Especially interesting to visitors was
the practical illustration of fish-culture. Two hatching troughs and
a hatching table were fitted up, and in December, when the water
became sufticiently cool, lake-trout and quinnat-salmon eggs were
hatched, and the fry planted in a pond vear Atlanta and a lake in the
" Exposition grounds.

The aquarium, intended to be a model of its kind both architecturally
and in its arrangement of tauks and apparatus, was designed and con-
structed with great care. It contained seventy-six species, mainly
showing the commercial fishes of the South, though other food and
ornamental fishes and curious specimens of aquatic life were included.

.The exhibit received the award of a grand prize, a diploma of recog- .
n.ltion, and two gold medals. At the close of the exposition the aqua-
Tia, ?anks, pumps, piping, ete., were turned over to the Smithsonian
Lustitution for the use of the National Zoological Park. A detailed

account of the exhibit will be found as an appendix to this volume,I
Pp. 147-167. - '
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In addition to the work of repairs and improvements at the various
fish-cultural stations, under the direction of the architect and engineer
of the Commission, the work of constructing the new stations at San
Marcos, Tex., Bozeman, Mont., and Manchester, Iowa, was continued.

The artesian well at San Marcos has been completed, and furnishes
an ample supply of water, the volume of flow being about 1,000 gallons
per minate. Ixcavations for ponds were continued and preparations
made for erecting the hatchery buildings early in the new fiscal year.

At Bozeman the hatchery buildings and the greater portion of work
on the water supply and ponds were finished late in the summer of 1895,
when the available funds were exhausted. A further appropriation
was granted June 8, 1896, aud steps were at once takeu to complete
the station. .

Plans and specifications for the proposed Manchester station were
prepared, but actual work was not begun, as the examination of the
title to the land had not been completed by July 1, 1896,

The work of repairing the damage caused by the storin of J anuary,
1895, to the breakwater at Woods Hole was continued by the IIngineer
Corps of the Army until August 21, when the available funds were
oxhausted, leaving the repairs still incomplete.

The naval engincer has supervised such repairs, alterations, and
additions to the machinery at the various stations and upon the steam
launches of the Commission as were necessary for their economical and
efficient operation, and plans were prepared for such changes in the
pumping apparatus at certain of the stations as would provide for an
increase in the output of fry.

Passed Assistant Engineer C. W. Dyson, U. 8. N,, was detailed by the
Secretary of the Navy as consulting and mechanical engineer for the
Commission October 21, 1895, relieving Passed Assistant Ilugineer I.
S. K. Reeves, U. S. N.

The value of the vessels belonging to the Commission, consisting of
two sea-going steamers, the Albatross and I'ish Iawk, and the schooner
Grampus, besides several smaller steamers, and the amount of the
expenditures necessary for their maintenance, made it desirable, in the
interest of economy, to organize an office of vessels under a competent
and experienced head, who should have general charge of their main-
tenance, repairs, and equipment. At the request of the Commissioner
Lieut. C. M. McCormick, U. 8. N., was detailed by the Navy Department
for this duty, and was placed in charge of this office June 29.

The Commission has continued the practice of turning over to the
National Museum collections made by its agents and vessels. October
19, 1895, there were presented to the United States National Museum
ten sets of specimens of fishes, one set being intended for the series of
the National Museum, and the others for distribution to the following
institutions: Stanford University, Museam of Comparative Zoology,
Indiana University, Iowa University, Nebraska University, Arkansas
University, Duluth (Minn.) High School, Mankato (Minn.) State Nor-
mial School, and Oberlin College.
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Much public interest has been shown in the work of the Commission,
during the year and valuable assistance has been given its agents.
Many railroads have furnished free transportation to the cars and mes-
sengers engaged in trapsporting fish, by which the distributions have
been greatly facilitated. A list of these follows:

Sunamary showing total number of miles of free {ransportation Jurnished United §lalca
Itigh Commission cars and messengers during the fiscal year ending June 30, 1896,

Name of railroad. i Cars. Meason- Name of railroad. Cars. “ng;u
l gers.
Ann Harbor R. R...eeou.nee..s 230 | ........... | Gulf, Colorado and Sauta Fe
Atchison, Topeka a | Rwy.coveaneenananno teeees 538 iie..ii..n

Fo Rwy ....... 4,707 | 011 || Intornational and Great .
Atlanticand Pacilic R R..c.o.|.oneen.. ' 202 Northern R. R...ceael...l 142 201
Burlington and Missouri River l Jacksonville, Tampu and Key .

R.R.in Nebraska........... 840 1......L.. West Rwy........coooeaonne ' LUV IS PR
Burlington, Cedar Rapids and Kansas City, Fort Scott and i

Northern Rwy.iooaiinian, 1,374 588 © Memphis R. R.......coo.... 432 [l
Boston and Maino R. R. 1,507 1,732 J Kansas City, Pittsburg and .

Central Vermont R. R..... ] P, 870 GulfR.R.......... e “e- 426 660
Clesapoakeand Ohio Rwy..... 2,234 |.oeennnn.. Louisvilleand Nashville R. R. 1,704 [.oeoa.o..
Chicago, Burlington and Quin- Maine Central R.R........... 2,730 20

CY R R iiiaeaaaanans 2,550 | 1,863 || Minneapolis, St. Paul and N
Chicago and Northweatern. ... 1,082 f.......... Sault Ste. Marie Rwy....... 252
C'}"t“l] of Georgia Rwy........ 420 "eeennn... Michigan Central R, R .. 4,639 |...
Cincinnati. Portsmouth and i Montana Union Rwy.......... 44

Virginia R.R...ooouuvoneaneoceiiie. | 142 || New York, New Haven and
Chicago and Wost Michigan : Hartford R.R........oaoo... 402 ..ol

RWY . i 420 i.ieennann Nashville, Chattanooga and !
Clevelana, Cincinpati, Chicago St. Louis Rwy.............. ) B

and St. Louis Rwy.......... 4,284 |.......... Northern Pacific R.R.........1 5,425 | 991
Cooperstown  and Charlotte Oregon Railway and Naviga- ;

Valley R.R......... oo oo .. 16 tionCo.....oovvveiieaaai.., 404 Lol
Colorado Midland R. R........[........ 142 | Pennsylvania R. R.. .. L1 I
Delaware and Hudson R. I3.... 402 *| Pocos Vulloy RWYy.ooviaoinas v, 178
Donver, Leadville and Gunni- 514 -| Philadelphia, Reading and ;

CBONRWY.oooa L. New England R. R......... .. ... 110
Denverand Rio Grande R. R... Plant Syatem........... - .
Detroit, Lansingand Northorn Rio Grande Western Rwy

RR. i iiiaiamiannnnnnnnnn. .| Stoux City and Northern R

Detroit and Mackinac Rwy .|| Southern Rwy........

Duluthand Iron Range R.'R... St.Johnsburyand I

Duluth, South Shore end At. | . | plainR, R...... ..ol 23
lantic Rwy ....... ... ... Texasand Pacifio 1,122 1,089
Fitchburg R.R................ Union PacifloRwy 6,330 |..........

Florida and East Const Rwy... ........ 326 | Toledo, St. Louisa

Florida Central aad Peninsula 002

RoReeeeiiiii i, ) 1D 2 O
Tlintand Pere Marquette R. R.| 1,850 |...... .. 170
Frowont, Elkhorn and . Mis- ! 1,989

_souri Valley R. R............ 1,087 |eeeuenn... : y
Fort Worth and Denver City | and Atlanta and West Point
. RWY ................................. 806 VR 700 [..ooel..
(:?:nit Rapids and Indiana Wisconsin Central Lines..... 1, 334 04
CReaiall, reeereaean 221 |o.oenn.... .
Great Northern Rwy........... 659 877 Total ...... mere e 61, 654 18,018

' The following extracts from the Bulletins and Reports have been
1ssued in pamphlet form during the year, besides the bound Bulletin
of the Commission for the year 1895:

Report_proper of the Commissioner for the year euding June 30, 1893, Marshall
. L‘{cDox.mld, Commissioner, pp. 1-138.
:I‘ho hsher.xes of the Pacific Coast, by W.A. Wilcox. (Report for 1893, pp. 139-304.)
The American lobster, by Irancis H. Herrick. (Bulletin 1895, pp.1-252.) - .
Sulﬂ;ml 21%V3%§lg)ations in ldaho in 1894, by B. W. Evermann. (Bulletin 1895,
wp. -284.
Iuve;ltlg)%tioslbgt; the menhaden fishery in 1894, by Hugh M. Smith. (Bulletin 1895,
. 285-302,
1"1shes of tho Neuse River basin, by B. W. livermann. (Bulletin 1895, pp. 803-310.)
Notes on fish-culture in Germany. (4 articles.) (Bulletin 1895, pp. 311-324.)
eport of & reconnaissance of the oyster beds of Mobile Bay and Mississippi Sound,
Ala,, by H. P, Ritter. (Bulletin. 1893, pp. 325-339.) . :
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A list of fishes and mollusks collected in Arkansas and Indian Territory in 1894, by
8. . Meek. (Bulletin 1895, pp. 341-349.)

The sources of marine food, by James I. Peck. (Bullotin 1895, pp. 351-368.)

Contributions toward the improvement of the culture of salinonoids and crawfish in
small water-courses, by Karl Wozelka-Iglau. (Bulletin 1895, pp. 369-378.)

A roview of the history and results of the attempts to acclimatize fish and otheor
g\,vrzétt;g ):n)xiumls in the Pacific States, by Hugh M. Smith. (Bulletin 1895, pp.

Report upon the work of the U. S. Fish Commission steamer 4lbatross for the year
ending Juno 30, 1893, by %. L. Tanner. (Report 1893, pp. 305-341.)

Report upon ichthyological investigations in western Minnesota and eastern North
Dakota, by Albert J. Woolman. (Report 1893, pp. 343-373.)

‘The food of the oyster, clam, and ribbed mussel, by John P. Lotsy. (Report for

1893, pp. 375-386.) . .
Istablishinent of stations for the propagation of salmon on the Pacific Coast, by
John J. Brice. (Report for 1893, pp. 387-392.)

The Museum of Comparative Zoology, of Cambridge, Mass., has
continued the publication of papers rélating to investigations made
under the direction of Professor Agassiz during the cruise of the Fish
Commission steamer Albatross, referred to in the report for 1891, and
has issued the following papers since the last report:

Birds from Cocos and Malpelo islands, with notes on Petrels obtained at sea; by
C. 11. Townsend. Bulletin of the Museum of Comparative Zoology, vol. XXVII,
No. 3-xVIL

Die Comatuliden; by C. Hartlaub. Balletin, vol. xxvii, No. 4-XVIII.

Die Ostracoden; by G. W. Muller. Bulletin, vol. xxvI1, No. 5-XIX.

The Foraminifera; by Axel Goés. Bulletin, vol. xxIx, No. 1-xx.

The United States National Museum published the following report,
the thirty-fourth in the series of papers relating to the scientific results
of the explorations of the Albatross®

Report on Mollusca and Brachiopoda dredged in deep water, chiefly near the
Hawaiian Islands, with illustrations of hitherto unfigured species frowmn north-
west America; by William Healey Dall. Proceedings U. 8. National Museum,
vol. xv1I, pages 675-733, No. XXXIV.

There have been distributed 6,904 pamphlet and 2,958 bound copies
of publications, the greater portion to educational institutions, societies,
and persons interested in fish-cultural subjects. _

During the fiscal year ending June 30, 1896, the appropriations made
by Congress for the operations of the Commission were as follows:

[T P19 o U1 Py LR R TR R PR P PR PP e $180, 440
Miscellaneous expenses:
AdminiBtration ..o .. .ieiiiiiaiiiaiiiccsiisaii et testat it 9, 000
Propagation of food-fiBhes. ..o ..veremnioii e i 105, 000
Maintonance of vessels...... ... .corit it iieret ettt 30, 500
Inquiry respecting f00d-fiBhe8......c.cutiemennreneinoer i iiaiaaanes 10, 800
Statistical inquiry ... oo . iiiiiiiiiicaenaenaan venane- 5, 000

For conspruction and repairs of fish-cultural stations located at—
Put-in- Bay, Ohio; Duluth, Minn.; Green Lake, Me.; Craig Brook, Me.;

and Noosilo, B (XA 8,450
Northville, Mich ... et iicaecccascnsecenenneeans 13, 000
For purchase and development of fish-cultural station at Wytheville, Va.. .. 10,000

IFor completion of fish-cultural stations now in course of construction at—

Cape Vincent, N. Y 2, 500
Manchester, JoWa . oo ottt iieiiiaacesr ettt 8,
Bozeman, Mont ........... 12, 000
San Marcos, Tex ........_ . . 18, 000
St..Johnsbury, Vt ,
For the establishment of a fish-cultural station in South Dakota 19, 000

A report showing the details of expenditures from these appropria-
tious was submitted to Congress December 7, 189G.
JOHN J. BRICE, Commissioner.
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REPORT ON THE PROPAGATION AND DISTRIBUTION OF
FOOD-FISHES.

By W. prC. RAVENEL, dssislant in Charge.

INTRODUCTION.

The work of the Division of Ifish Culture was.prosecuted on the
same general lines as in past years, and its important features are
shown in the following abstracts of the annual reports submitted by
the superintendents of the various stations. The propagation and
distribution of carp and tench were discoutinued, the hatching of pike
perch at the stations on Lakes Superior, Erie, and Ontario was sus-
pended, and the collection and distribution of pike, catfish, yellow
perch, and other coarse fishes from the overflowsof the Mississippi and
Illinois rivers were given up. '

Recognizing the necessity of wmaintaining the supply of mackerel
and lobsters, two of the most important fisheries of New Iingland,
the steamer Fish Huwlk and the schooner Grampus were detailed by the
Commissioner during the spring to collect eggs of thesc species. They
were stationed in Casco Bay, Maine, where the eggs collected wero
hatched and the fry liberated. At Woods Hole and Gloucester sta-
- tions the lobster work was increased and the propagation of mackerel
was undertaken. While the results attained with the mackerel were
not as large as anticipated, it is hoped, with the experience gained this
year, that important work may be donein the future. At Woods Hole
Station the propagation of tautog was also taken up, and the results
were encouraging.

.(,)n the Pacific Coast a field station was established on the Snake
River, near Weiser, Idaho, with the view to increasing tho plants of
salmon in the Columbia River Basin, and in addition to the usual plants
of salmon fry in the Columbia and Sacramento rivers over 500,000
fingerling salmon, measuring from 24 to 3 inches, wero liberated in
‘Jl.:u:k:unas River and 250,000 in the McCloud during May, from which
itis belioved important results will follow. Large deposits of steelhead
fl‘)_’ were again made this year in the tributaries of Lakes Superior,
Michigan, Huron, and Ontario, also in the Hudson River under the

d)lrection of the New York Fish Commission, and in the tributaries of
Penobscot River, Maine, . |
11
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In addition to his regular work the writer acted as representative of
the United States Fish Commission on the Government board of man-
agement at the Cotton States and International Exposition, held at
Atlanta, Ga., from September 18 Lo December 31. His presence was
required in Atlanta during the month of September to superintend the
installation of the exhibit, which embraced a display of the apparatus
used in fish-cultural work and scientific investigations and fisheries of
Ameriea, also a hatechery where practical fish-cultural work was con-
ducted and a large aquarium where the important food-fishes of the
South Atlantic, Gulf, and Middle States were displayed. While the
writer was absent from Washington the work of the division was
directed by J. I'. Eillis, superintendent of the car and messenger service.

INSPECTION OF STATIONS.

The assistant inspected the fish-cultural stations at St. Johnsbury,
Vt., Woods Hole and Gloucester, Mass., Wytheville, Va., Northville,
Mich., and Put-in Bay, Ohio, during the year and submitted reports
covering recommendations for improvements, ete.

STATION OPERATIONS.

The stations operated during the year and the number of fish and
eggs furnished for distribution by each are shown in the following
tables, also a summary of the fish distributed, including 32 species and 1
crustacean, the lobster. A comparison of this season’s work with the
previous one shows a large increase in the output of fry of most of the
important commereial species propagated—such as the shad, salmon,
lake trout, whitefish, cod, flatfish, and lobster.

Statement of fish and fish eggs furnished for distribution by the slations of the Uniled
States Commission of Fish and Fisheries during the fiscal year 1895-96.

; Fry and fin- | Adults and

|
Source of supply. i , Species. Eggs. | gerlings, yearlings.
Green Lake, Mo ..ooooonnn... | Landlocked salmon ............. 4,000 67,621 . 37,382
- BBroOK 100Ut . «oeeeennno oo nn 65, 000 41,549 | 10,896
Yon Behr trout 35, 000 19,305 |
Lako trout. O P '
Golden trout....................|............
Craig Brook, Me............. Atlantiosalmon ................ 270,000 |......... ...,
Landlocked salmo: :
Brook trout.......
Rainbow trout....
Scotehseatront............ .. 5100 Ll
Steelliead trout .. 60,086 -
St.Johnsbury, Vt........ ... Atlantic salmon .. 19, 000
Steelhead trout 4, 000
Brook trout........_. 5, 000
Rainbow (rout. . 26,600 ...
Laketrout...... .. 64,174 |..
Gloucester, Mass ............ | Lobster................. . .. .+ 13,050,000 1..
1 Cod. oo .| 24,859,000 1.,
.......... - , 000 ..
Woods HHolo, Mass...........| Lobster.............. . .00 83,707,000 |..
e eetee e, 40, 507, 000
17,575, 000 .
8,472,000 ;.
. Mackerel . 831, 000
Cape Vincent, N.Y .......... Lake trout 1, 650, 000
Brook trout..... 22,100
] Rainbow trout...... 8, 600
| Whitefish vesseeceen.. 20, 000, 000 |..
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Statement of fish and fish cggs furnished for disivibution by the stations of the United
States Commission of Iish and Iisherics during the fiscal year 1895-96—Continued.

Source of supply.

Del‘x.\wm"o River (stecamer

Fish Hawk).

B‘I.Illl)l‘\’ Island, Md...:......

I'ish Ponds, District of Co-
lumbia.

Central Station, District of
Columbia,

Bryan Point, Md.............
Wytheville, Va..............

Put.in Bay, Ohio

Northville, Mich

Alpena, Mich
Duluth, Minn

Quincy, Ill

Neosho, Mo

Clackamas, Oreg

Species.

1) 1YV
Lobater....
Mackerel ..

Black bass (Jargemouth). .
Black bass (small mouth).
Tench
Golden ten
Golden ido.
Shad
Lake trout...

Rainbow trout
Von Belir trout..
Yellow perch..
Shad.........
Shad.........
Rainbow trout..........
Blaclk-spotted trout.....
Black bass...cc.vooanat.
Rock bass .
Carp.........
Goldfish...
Whitefish. .
Lake trout...
Lako herring.
Laketrout...

Steelhoad trout.
Whiteflsh...
Whitefish .
Lake trout......

Steelhead trout.....
Rainbow trout..
Brook trout..
Black bass...
Ring perch ..
Pickerol
‘Warmouth bass.

Black bass.
Rock bLass .
Tench

Brook trout..
Rainbow trout........
Yellow-finned tront...
Black-apotted trout...
Loch Leven trout.....
Quinnat salmon.......
Von Behr trout.......
Rainbow trout........
Steeolhead trout -......
8uinnnt salmon.......

uinnat salmon...c..ooo.o.....

" 44,174,000

40, 000 210, 000

........ 30 000

20, 000 17,000

............ : 21, 000
........ : 55, 000 |.
50,000 ; 35,850,000 |.

Eggs.

........ 1 322,000 |.
........ I 213, 500 |.

955, 000

........ t 10,000,000 |.

| Fry and fin- | Adults and
. gorlings. | yearlings.

22, 056, 000

36,117,000 |....

, 047
12,540
8,422 1.
812,000 ..
36, 529, 000 !

185, 000 | 74,243
...................... (adult) 17
...... . 460
...... 12, 045
...... %
...... 30

122, 890, 000
085, 400 |.
696, 000 :

1,295, 000 :

107, 808
65, 700
2,832,150

557, 150
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Summary of distribution.

Adults und: Total.

Species. | Eggs. Fry. yoarlings. |
78 1 R ! I 87, 204 87,203
Tench ....... . .. 44, 149 44, 149
doldfish . .oooiiaaa it . 2,875 2,875
Golden ide... . . 8- 8
Golden teuch 45 45

Shad........... 2, 228, 000 90,253,500 | 1,000,000 ; 03,481, 500

winnatsalmon. .coooo oo iiiiiaeieeaan 16, 170, 800 3,207, 850 807,150 | 10,275, 800
tlantic salmon . .. b 279,000 19, 000 161, 676 449, 676
Landlocked salmon. 4,000 67, 525 48, 851 120, 370
Steclhead trout.. 175, 000 345,715 1,035 521,750
Loch Leven trout 50, 000 17,000 |covennnnnn 67, 000
Rainbow trout. .. l 437, 694 237, 248 145, 934 820, 870
Von Bebr trout... 45, 000 57,717 . 1,000 103, 717
Black-spotted trout. | 35, 000 11, 600 17 46, 617
Brook trout...... I . 130,000 G01, 880 82,179 814, 059
Lako trout....... i 1, 005, 000 7, 989, 618 2, 000 8, 9906, 618
Yollow-fin trout ......coo--- reeceenaa. 7,700 |ieeenennnnn. 7,700
GOlen tront. coeeneecomremenccaacacaoncn eeieeearaaas 21, 700 10 21,710
Scotchscatrout o.ooooaee-ne . . 5,100 [.oooeeooo.... 1,376 6,476
Whitefish ....ceeeneer-vnnen .o o 50,000 | 189,690,000 [............ 189, 740, 000
Yeollow poreld voeeeaceceenanen 812, 000 5 814, 235
Pickerel .. ooieeneriimnniineiaiiiaaaaa. 1,400
Lake Lerring - cccevvveeccericcccceecenn. . 690, 0V0
Black bass (Iargomouth) .......ooooo o0 . 33,797
Black bass (small mouth) ..o o, . 5 915
Roclk bass .coveeven eeecemen i 34,701
Sunfisl.coveeeeeiiiiiiiiniiiiaaaan, | 35
\White bass .. Y P 19,500 ' 19, 500
Cod. - G5, 366, 000 . 66, 212, 000
I T 8,472, 000 . 8,472, 000
Lohstor. .1 97,079,000 ;. 97, 079, 000
Tantog .... 17,575,000 |. 17,575, 000
Mackerel ...... s 1, 941, 500 |. 1, 941, 500
L4 17] 7Y RPN P } 11,460,594 | 484, 679, 0653 i 2,448, 621 | 498, 488, 268

NoTIt.—2,333,000 shad fry were doposited for rearing in the Fish Pouds, Washington, D. C., but theso
figures are not included in the summations.

In addition to the foregoing there woro furnished for distribution, but lost in transit, 10,985 carp,
6,263 tench, 286 goldtish, 79 golden ide, 756 landlocked salmon, 31,772 rainbow trout, 1,188 Von Bolr
trout, 5,180 brook trout, 175 lake trout, 865 yollow porch, 150 pickerel, 1,657 black bass (large mouth),
293 blnck bass (small mouth), 3,602 rock bass (yoarlings and adults). The following lossos occurred
in fry and fingerlings: 4,448,600 shad, 50,000 whitefish, 500 white bass, 103,903 lake trout.

GrEEN Lakk StatioN, MAINE (E. E. RACE, SUPERINTENDENT).

At the beginning of the year the stock of fish on hand was as follows:

Calendar yoar in which hatched.

Spocies.
1805, | 1803, | 1892. 1801,
t
Landlocked BaIMON ... oiviiiicniiniriineniniceemeenenaaa. 54, 050 3| 3, (00
Brouok trout...... - 13, 350 138 | ......
Golden trout. .. 0 . .. ..

Lake trout.....
Von Behr trout .. D
RaiBDOW trOUb e eeeiiieneiiiieeiaenaeaans . |

Y s | 136,319 usi 1,150 3,000

Owing to the small amount of water available for the fearing-troughs
and tubs at the temporary nursery east of the spawning-house, it became
necessary to remove the brook and golden trout to the hatchery and the
lake trout to the spring on the Government property near the main flume,
between the hatchery and Rocky Pond.



Tl

\ ) -

nnd

AND PENS FOR CAPTURING AND HOLDING SALMON AND TROUT AT GREAT

BROOK, WHERE IT ENTERS GREEN LAKE. SPAWNING HOUSE TO THE RIGHT.

‘9681 'O "4 'S "N Hodey

(‘G| @3ed aoej 0])

g 3Lvid



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 15

Heavy losses of salmon and lake-trout fry were sustained during
July and August, due to the high temperature of the water. In Sep-
tember the stock remaining at the station was distributed, counsisting of
37,382 landlocked salmon, 10,896 brook trout, 2,175 lake trout, 22,834
brook trout, and 9,208 rainbow trout, which had been transferred from
Craig Brook Station. : '

The usual arrangements were made for collecting eggs from wild fish
taken in Green Lake, Flood Pond, Patton Pond, and Winkempaugh
Brook. In Green Lake a V-shaped trap was built at the entrance of
Great Brook, and seven pens, varying in length from 30 to 50 feet, were
constructed for holding the brood fish. Similar pens were constructed
in Winkempaugh Brook, Patton ’ond, and Flood Pond, and a pound
net was set in Mann Brook, the crib being located in water 10 feet
deep. The first landlocked salmon was caught in Green Lake on Sep-
tember 18 and the last on November 28. The first eggs were taken on
November 3 and the last on November 27. The spawning season of
the brook trout commenced October 19 and ended November 27.

The following table shows the number of brook trout and landlocked
salmon taken from the various traps and the number of eggs obtained.
At the close of the season the adult fish were returned without loss to
the Wwaters from which they had been taken.

Lnn{]lock'od ‘ s+ DBrouk trout. Golden trout.
Body of wator. sgalmon. o |
Fish. | Eggs. I Fish. | Eggs. | Fish. | Tugs.
. ~ T - ——_—|-—_
Greon Lako . .ceeesveeeeneenneeonnannnnennnene 641 73,000 14 90,000 ... SO
Flood Pond . 4 11, 000 110 | 46,000 6o 34, 000
Patton Pond 15 2,600 136 ;. 60,000 |...... . ceieiiaann
‘Winkeripaugh Brook 6 9,400 232 | 108,000 |........ leeenmanns
Total T _

........................ eeeeeenend| (BB 95,900'1 501 - 943,900 | 6| 34,00

The small collections of landlocked salmon eggs were very discourag-
ing, as every effort had been made to increase the output of that species.
The poor results were undoubtedly due to the fact that the water in
Green Lake and its tributaries was so low that the salmon could not
ascend to their usual spawning-grounds. Throughout the entire sumnmer
the water in the lake was lower than had been known for years, and
the steamer Senator was unable to land at the station wharf for several
weeks. ' -

In addition to the collections secured from wild fish, 14,30Q brook-
trout eggs, 190,600 Von Behr, and 700 hybrid Von Behr and brook-trout
eggs were taken from the brood stock at the station. Seventy-six
domesticated Jandlocked salmon, which had been reared in the Teservoir,
were stripped during December, but most of the eggs secured from them
were worthless. A lot of 4,600 was placed in the hatching-troughs, but
no fry were hatched from them. The eggs from these fish were smaller
a'l.ld.'the color darker than those taken from the wild fish. The fish also
differed materially in shape and color, those reared in the reservoir being
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darker and having long, slender bodies interspersed with black spots,
whereas the wild fish in Green Lake are almost similar in color to the
sea salmon.

On December 1 the total number of eggs on hand was as follows:
Landlocked salmon, 90,400; brook trout, 407,700; Von Behr trout,
149,000; golden trout, 34,000.

During the fall shipments of eggs were made as follows:

: Numb
Applicant. ‘ Spocies. | furllllli':ahgrl.

Maine Fish Commission, Enfleld, Me 40, 000
YVermont Fish Commission, Roxbury, Vt - .- 10, 000
Contral Station, Washington, D.C..... R 1 ... 10, 000
C. W. Willard, Westerly, R. L....... U

Jno. W. Forbes, Bedford, Ohio. . ... 15, 000
E. (*. Kent, Tuxedo Park, N. ¥.._........... 2 000
Edward Layton, Branchville, N.d........... 2. 000

11 1) L e R 89, 000

Large losses of fry occurred in the early part of May, when the air
temperature reached a height unprecedented at that season for many
years. On May 10 the temperature in the hatchery from 10 a. m. to 5
p. m. ranged from 90° to 92°, and the water temperature rose from 54°
to 624°. The principal losses occurred among the landlocked salmon,
being: especially heavy among those which had not absorbed the sac.
The brook-trout eggs commenced hatching on March 15 and finished
on April 1. The balance of the cggs hatched during April, the last of
the landlocked salmon and Von Behrs hatching on the 29th.

The losses of Lrook-trout eggs during the winter were very heavy,
due, probably, to imperfect fertilization and to injuries received in
transportation to the hatchery. In May, when the frry were all trans-
ferred to the troughs outside the hatchery, there remained on hand
85,307 landlocked salmon, 114,174 brook trout, 37,732 Von Behr, and
29,983 golden trout.

In May the architect of the Commission visited the station, and
after consultation with the superintendent prepared the necessary
plans for improving and increasing the water supply for the hatchery;
he also arranged for the acquirement of additional spring water, for the
construction of new ponds, and -for repairs to Mountainy Pond Dam,
These recommendations having been approved, it became necessary to
cut off the water supply from the hatchery and ponds and to distribute
all of the fry on hand before undertaking the improvements. During
the latter part of June 67,817 landlocked salmon, 41,215 brook trout,
19,305 Von Behr trout, and 21,710 golden trout were distributed to
applicants in Maine, Vermont, New Hampshire, and Massachusetts.
The improvements were then commmenced uunder the direction of the
superintendent.
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CRAIG BROOX STATION, MAINE (C. G. ATKINS, SUPERINTENDENT).

During the year ten species of fish were handled at the station. The
stock on hand July 1, 1895, was as follows:

Calendar yoar in which hatclhed.
Species. Ty | 1801 or
1895. 1894. 1883. i 1892, earlior.
- ! —
ANBILIC BALOD. ...y 176, 954
- antic salmon, domesticated .o...nen..- O PO
Landlocked salmon. .. ...........comenensenns | 12,6080 |.
rook trout....,. [T1ITTTTITIITITI 1 oselam
Sainbow trout . | 11506 |-
Scotch gen trout.. 3,813
wiss lake trout. . i 20 .
Totale o e aaae 243, 714 840 | 1,087 I 50 28

These fish were cared for during the summer in the usual manner, in
troughs and ponds, being fed on chopped beef, butchers’ offal, and
maggots, TIn the fall the Atlantic salmon were liberated in adjacent
waters tributary to the Penobscot, and the landlocked salmon, brook
and rainbow trout were shipped to Green Lake for distribution from
that point to applicants in Maine and neighboring States.

The total distribution of yearling fish from the station consisted of
151,676 Atlantic salmon, 12,225 landlocked salmon, 27,763 brook trout,
10,000 rainbow trout, and 1,376 Scotch sea tropt.

The following table shows the number of eggs from which the fish
distributed in the fall were reared, also the percentage of fish distributed
a8 compared with the number of eggs, the fry hatched, and number on
hand June 1, when they were placed in the rearing-ponds:

I Romuining at fall

. . Number | On hand count.
Species. 1‘:‘“3222? of fry | Junel, oun [P,
hatched. ‘ 1805 " }umber. Per cont.

Atlantic 8almon.........oeceeiain.. .. E 206, 350 | 206,109

%;?Ll(()\]io:keut salmon 14,867 | 14,670 | . 13,187 ' 12,228 83 83| 93
Scoteh ;g“t o .61 841 61, 145 45, 959 27,777 1 45 1 46| O1
Rainbow tront ] osoo| 8150 o207| ‘58843636 65
Rainbow rout. ... 20,061 | 20,260 | 12,200 | 10,580 | 51 | 52 | 86
wiss lake trout.............. ... Lllll 2,234 641 57 391 21 7| 69

I'_.
..................................... 315, 062 | 310,875 277,569 i 205,779 ' 65
] ’ i

| i
199,779 | 151,961 74! 74| 70

A_S in previous years, the United States Commission and the State of
Maine operated conjointly in the collection and maintenance of brood
Sul‘mon from the Penobscot and in the incubation up to the point of
shipment of such eggs as were removed to other stations for hatching,
and also of those falling to the share of the State. The salmon were
cpnﬁned in an inclosure at Dead Brook, less than 2 miles from the sta-
tion, and there the spawning operations took place, the impregnated
€ggs being removed immediately to Craig Brook hatchery. The collec-
zlf?ltlh()f salmpn for the season of 1895 was made during May and June

© previous fiscal year. Arrangements were made as usual for a

humnber of weirs about the mouth of the Penobscot to furnish live fish.
F. R. 00 2
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The method of collection was as follows: The fishermen agrecing to
furnish live salmon were supplied in advance with large, fine-nieshed
dip nets, lined with flannel to prevent the chafing of the fish; a car was
stationed in every neighborhood, and each fishermman whose weirs were
so far from the moorings of the car as to forbid their being brought
alongside for the direct receipt of captured fish was provided with a
large box in which to transport them short distances. As low water
approached and before it became low enough to leave the fish stranded
on the floor of the box, the salmon were carefully dipped out and placed
in the ears. Once a day the collecting steamer made a tour of the dis-
trict, taking in tow the cars containing salmon and leaving empty ones
in their places. The cars were then towed as far as Orland, arriving
there a short time before high water. - A dam and lock at this point
making it impossible for the steamer to ascend farther, the cars were
here taken in tow by oarsmen and carried on nearly 2 miles farther to
Dead Brook, where the fish were released in an inclosure of about a
third of a mile up and down a sluggish stream, averaging 3 or 4 yards
in width and having an extreme depth of about 6 feet.

The first lot was received June 1, and the work proceeded without
incident from that time until the 10th. On that date 43 salmon were
brought in, but owing to excessive heat 15 of them died in the cars
before reaching the inclosure. The following days were also very liot,
making the losses so heavy that it was found necessary to suspend
operations on the 14th. Work was resumed on the 17th and, with the
aid of ice, was continued without interruption until the 26th, when
operations ceased. Of 390 salnon purchased, 109 were lost en route.
- During the season persistent efforts were made to keep the temperature
down in the cars by means of ice, and positively favorable results were
at last attained by arranging their interiors so that the water, admitted
in a greatly reduced volume, should pass through a cooling compart-
ment before reaching the fish. In the application of this method it was
necessary to have a separate boat containing a considerable quantity
of ice to accompany the flect.

Notwithstanding the fact that every effort was made to protect the
salinon from injury in handling, a great many died in a short time from
the effects of bruises and chafing. Thirty per cent may be given as the
ordinary ratio of loss out of thouse liberated in the inclosure, but the loss
this year was 6 per cent greater, the munber of salmon found in the
inclosure in the fall being 179, of which 68 were males and 111 females,

Egg collections commenced October 26 and closed November 7. The
total yield was estimatead at 992,000, but a later cemputation based on
careful measurement showed a take of 1,027,353. Of these, 106,653
were Jost. The United States received as its portion 602,700 and the
State of Maine 318,000. Of those belonging to the station, 329,000
were distributed as shown in the accompanying table,and the remainder
were reserved for hatcliing and rearing. Of the 274,158 fry produced
from theu, 244,405 survived to the close of the year.
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Atlantic salmon eggs shipped during the year ending June 30, 1856.

Applicant. Number. : Applicant. Number.

e e ————— e c—— - — e [R— ..I_ . i .

IL. C. Ford, Philadelphia, Pa............ 100, 000 [ W. S, Hadaway, Plymouth, Mass...... | 25,000

Jas. A Bill, “ill‘;'lglllr,l(!;(ﬁ’lu.l ............. 50, 000 |' New Hmmupshive Fish Commission. .. .. | 50,000

Now York Iish Commission............ 50,000 1 J. R. Neal & Co., Buston, Mass.........! 4, 000
United Statos Pish Conmission. . .. ..... 50, 000 ' i

e ! —— -

The collection of brood salmon for the fall of 1896 was made on the
samme basis as in 1895, Profiting by the experience of the previous
season, a large stock of ice was also provided for use, and the cars
were fitted with cooling compartments and cloth partitions. The col-
lections commenced on May 21 and by the 17th of June 678 salmon had
been purchased, 677 of which were released alive in the inclosure.
The loss on these to the end of June was 87, or less than 13 per cent,
and as the great majority of deaths in the inclosure usually occar in
June there is every reason to expect that the additional loss before the
opening of the spawning season will be very small,

Domesticated sabmon.—Of the descendants of salmon that have been
retained in the ponds from infancy, and have therefore never visited
the sea, there is now a small lot of 55 on hand, reduced from 775 at the
beginuing of* the year by the ravages of mink. These fish were hatched
in 1892 and 1893 and produced eggs in October and November of 189G,
They were of poor quality, however, and none of them survived the
month of January. The fish were recently removed to a larger pond,
where it ig expected they will be freer from the attacks of-enemies.
There are also on hand two small lots of salmon hatched in 1893 and
1804, and these will serve to continue the interesting experiment of
art-iﬁcinl]y landlocKing tlie Atlantic salmon,

Landlocked salmon.—Owing to lack of funds no efforts were made to
collect eggs of landlocked salmou this season, except frour a few spawn-
ing fish which were brought to the station from Toddy I’oud by interested
citizens. These yielded 19,000 eggs, from which 14,670 fry were hatched.
Both the eggs and fry appeared to be healthy, but an unusually large
percentage of them have died, and only 12,590 of the fish remain at the
close of the year. Of the 5 landlocked salmon 18ft on hand at the
. opeuing of the year from the hateh of 1888 and 1889, only one survives.
These fish wero appareutly healthy, but no spawn was ever obtained
from them.

Secoteh scu trout.—liggs were collected during the fall from the 22
brood fish remaining from the hateh of 1891, but they were of inferior
quality, and all the good ones, amounting to 5,100, were furnished to
the New York Fish Commission in February. In addition to the 22 fish
Inentioned there ave now on hand 1,337 of the hatch of 1894.

Brook trout.—No attempt was made to collect eggs of this spocies
éxcept from the few fish held at the station, and but 6,364 fry were
hatched from these, They proved of very poor quality, however, and
ouly 2,668 survived to the end of the year. - '
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Rainbow trout.—Irom the fish hatched in 1895, 10,000 were distrib-
uted in the fall, and 575 of the 590 retained for rearing purposes
remained on hand at the close of the year. In December an invoice of
25,000 eggs was received from Wytheville Station. The fry produced
from them suffered heavy losses during the sac stage, and only 12,778
survived to the close of the year.

Quinnat salmon.—A case containing 10,000 eggs of this species
arrived from Baird, Cal., on December 26, 1895, in fine condition. Of
the ‘8,248 healthy fxy lmtched from them, 7, 796 remained in stock at
the end of the year.

Lake trout.—From 50,000 eggs received from Northville, 42,906 fry
were hatched, but by June 30 the number had been reduced to 38,965,

Swiss lake trout.—Another consignument of eggs of this species was
shipped from Switzerland in February, and arrived in excellent condi-
tion. TFrom the 56,000 received, 51,294 fry were hatched, 46,796 of
them surviving to the close of the year. There are also in stock 27
yearlings, left from the 80,000 eggs shipped to the station in 1895,

Von Behr trout.—A shipment of 25,000 eggs of this species sent from
Belgium arrived in January in such poor condition that only 9,000 were
estimated to be alive, and only 487 of the 6,652 fry hatched from them
were alive on June 30.

Steelhead trout.—Three invoices of eggs, amounting in all to 210 000
were received from Fort Gaston station during April and May. meg
to high temperature at the time of shipment and the length of time they
were en route, the second and third consignments were in very poor
condition when received. The threc lots produced 115,537 fry, but there
was a heavy loss during the sac stage, so that the net result was but
50,104 distributed and 12,511 remaining at the station on June 30.

The stock on hand at the close of the year is shown by the accom.
panying table:

Calondar yoar in which ﬂsh were lmwhod

Species. |
1802 or
1808. 1805. | 1804. 1893. bofore,

Atlantic salmon, domesticated
Landlocked salmon
guinnat salmon ............
rook trout........
Rainbow trout ..
Scotch sea trout.
Lake trout ......
Swiss lako trout. ceee
Von BOIr trout o ceve i et iiiiiie e eaeeaeeaans
Steelhead trout. ...oovviii i io e :

TOAL. e eeeeeen et e et Il 377,439| 1,938 |

ALIANIC BAIMON e veneeneennnnenenevmnrannanesaaneecannnnn 244,405 1........ ‘ 461 254

During the year 21,610 pounds of butchers’ offal, blood, beef, and
horse carcasses were used as food, the original cosb of which was
$282.79. The additional expenses ot freight and drayage makes the
total cost of fish food at the station for the year $513,88.
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Following is a record of the meteorological observations made at the
Station during the year:

Moan temperaturces. . l |

Water, i
. L e e — - = Raine g
Month. Air. Hatelory, west!  Hend of feed full, | SUOW
side. trough,north stand.
7nm.! 2p.m., Ta.m. : 2p.m.| Tam 2p.m. :
Tuly : 1895. ; " Inches. | Inches.
) e I 61,73 72,74 67.71 70.84 G2. 90 G7.42 3.45
Q““““ 62.32 | 71.821! 68.11! 71.18 65.98 68.27| 1
Oemombor 65.55 | 67.88, 62.90 | 0. 65 G0, 10 04. 82 I 1.1
Reteber. .. 30,18 | 51481 50.98' 54.05| 5.02| 5492 105[ ......
D"Vembor .. 12,05 ; 43,13 ; 43.87  45.57 44.85 47.65 6. 75 1
ecembor 32,18 36.03 ‘ 37.43 | 29,93 | 4L10| 315] I
'{,.‘“ﬁ““ry ............. teseaennn. 10.30 | 23.71° 33.34 34.34 36, 58 38  feee..... 7
Iraary 13.19 | 27.81  32.84 | 3.8 | 35.45| 8710 2.8 13.5
Anrch... 1072 | 33,02 3u.81| 8571 | ¥5.27) 88.34| p15| .S
pril ... 3502 | 52.07 | 38.05| 43.57 | 80.92 | 4G.45| .25 4
J ay . caeenan $50.10 | 65. 37 51.92 66. 73 49, 47 65, 42 2.75 [ceeneann
UD8. .t i vieraaanans 55. 55 [ 72,48 | 01.03 [ 46.05 50,77 01.72 3.5 |oeeenn.
General means. . ......... 38.33 ' 51.18 | 48.45 : 51,25 | 50.19 \ 51.80 | .30.95 [1X]
- ; !

ST. JOUNSBURY STATION, VERMONT (J. W. TITCOMB, SUPERINTENDENT).

At the beginning of the fiscal year the stock of fish on hand at the
station consisted of 6,673 steelhead trout and 22,875 lake trout. The
water supply to the hatchery at this time was taken from a small brook
on the station property, supplied by springs, and varying in-volume
from 8 galiouns of pure water to 100 of surface water. As it was con-
ducted to the hatchery in an open ditch, it was subject to changes in
tempgratur.e, and was therefore about the same as the temperature of
the water in Sleeper River, from which the supply was taken later in
the summer. 1In July all of the lake trout died, owing to the high tem-
berature, which also caused a heavy mortality among the steelheads.
During July and November plants of steelhead trout amounting to
4,~774 were made in the tributaries of Lake Champlain, and on May b
258 were'deposited in the Merrimac River at Concord, At the close of
of the year 90 yearlings were left on hand.

' During the summer preparations were made to obtain spawn of the
native brook trout from streams and ponds in various parts of the State,
and ‘the following collections were made at the six points selected:
Darling Pond, Grobon, 106,965; Pico Pond, Shrewsbury, 20,000; Caspian
L@ke, Greensboro, 602,990; Lakota Lake, Woodstock, 91,100; Lake
Mitehell, Norwich, 111,281; Fairbanks Pond, St. Johnsbury, 35,000;
total, 967,336, '

NThe first eggs were taken on October 1 at Pico and the last on
illov'ember 26.at Fairbanks. Owing to the different conditions exist-
tuﬁixlln~télhe various lnke§, different methods had to be adopted in cap-
fia] & the fish. At Pico, Sherburne, and Darling ponds, where the

1 enter sinall tributary streams to spawn, V.-shaped slat traps were .
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coustrueted in the brooks near their outlets, and the fish captured
were held in slat pens in the streams above the traps until ripe. At
Lakota the feeding streams were so small that the trout could only
enter them during a heavy fall of rain. A pound net was placed in
the pond near the outlet of the small stream, but the water was so
shallow that very few fish were caught. At Lake Mitchell tho trap
was washed out by a heavy freshet, which undoubtedly reduced the
output of that lake. At Fairbanks Pond and Caspian Lake the trout
were taken by means of scines, and good results were also obtained at
the latter point with dip nets, the spawning-grounds being first sur-
rounded by a fine-meshed gill net. The work of collecting spawn was
conducted both by day and by night, the fishermen being guided at
night by the use of jack lights attached to the bows of the boats.
The largest trout captured was 26 inches long. Those captured at
Caspian Lake were larger than the ones taken at the other points, and
averaged from 13 to 2 pounds in weight.

In this lake they locate their spawning-beds in water from 1 to 6 feet
deep, and it is not uncommon to see them working on them in water so
shallow that their fins and tails are above its surface. Such beds .
become quickly covered with sediment after a storm, aud as they are
covered with ice in winter, much of the spawn must be destroyed.
The lake is also full of suckers and minnows of large size, which prey
upon the spawn and are often taken in the seines with the trout.

The first eggs takey were transferred on canton-flannel {rays packed
in moss, but later on, for convenience in handling, and in the belief
that better results could be obtained, they were placed in tin lard-pails
with perforated covers, and these packed in large wooden pails with
moss all around them. The latter method is inexpensive, and it does
not injure the eggs, as in traveling over rough roads the pails can be
held by the messengers, thus breaking the jar of the wagon. 1t is
proposed to try still another method next season, and that is to place
the eggs on the wire trays on which they are to be hatched, packing
them in light, portable cases with moss.

Of the eggs collected, 25,000 were shipped to A. M, B1g010\v, Branch-
ville, N. J., and the balance of the stock and an additional assignment
of 20,000 received from Northville, Mich., were retained for hatching.
Owing to the very unsatisfactory condition of the water supply, only
13,748 fry were available for distribution, 5,000 of which were shipped
to Sherburne, Vt., for deposit in P’ico Pond. The heavy loss of eggs
and fry is attributed to the muddy condition of the water and to its
very low temperature, which averaged 324° from the middle of Novem-
ber to the middle of April. The water in the troughs would oceasion-
ally freeze over and ice form on the bottoms and sides. Tho eggs
during this period developed very slowly, and the time of incubation
varied from 176 to 198 days, very few hatehing in less than 190 days.
Both before and after the eggs were eyed and up to the time of hateh-
ing it was necessary to handle themn almost daily to free them from
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nud and sediment, as in some instances enough would collect il‘l one
night to eutirely bury eggs and trays. It appears from experience
gained during the past scason that, although eggs may be successfully
hatched in pure water of a temperature as low as that recorde_d at the
Station, in all instances the eggs should be eyed before subjecting them
to it. The loss on the first lots taken was much less than on those
which were not eyed at the time the temperature became so low. In
addition to collections made in the vicinity of the station, consignments
of Atlantic salmon and rainbow aud lake trout were received from other
stations,

Atlantic salmon.—In J anuary 25,000 of these eggs were shipped from
Craig Brook Station. They hatched about three months a.ft‘er\\-'ardf,
the loss on them being 2,405. Of the fry, 19,000 were pluuted%ln Merri-
mae River at Concord and the balance were retained for rearing.

Ig?ainbow trout.—Thrce consignments of rainbow-trout eggs, aggre-
gating 75,000, were received from Wytheville Station. Though tln? i.irst
package was overheated, the eggs. appeared to be in good condition;
the second box had apparently been overturned, but the thi;‘d showed
no signs of rough handling. A very few days after the eggs were
received white spots appeared on nearly all of them. The water at
Wytheville was about 22° warmer than that at St..J olnsbury,and as the
sanio trouble has been experienced at the Duluth Station under similar
conditions of temperature it is inferred that the spots originate from
the great difference in the temperature of the water. Of the 75,000
cggs received, there.was a loss of only 3,341 after thoy were laid down
in the troughs, but the fry were weak and only 26,700 were saved. These
were planted at the following points: 10,000 to East Creek, Rutland
County, Vt.; 8,000 to Isinglass River, Strafford County, N. H.; 8,000 to
Great Brook, Rockingham County, N, 11.; 700 retained at the hatchery.

Lake trout.—From eggs received from Northville, 93,698 fry were
produced, most of them hatching during a period of freshets, when the
water suddenly became warmer and was so muddy that the fry could
not be seen in it for several days. The loss amounted to 39,524, and the
remaining 54,174 were distributed to applicants in Massachusetts and
Vermont, N .

_During the winter the superintendent made a careful examination of
the springs in the vicinity of the station with the view to increasing
the water supply. Options were secured on a number of them, but the
amount of water they were capable of furnishing was too small as
compared with the expense that would have been incurred in their
Prrchase and the piping of the water to the hatchery. The total sup-
ply from all the springs in the vicinity, 12 in number, would not have
amounted to more than 125 gallons per minute, and even this amount
Was uncertain, as the investigation was made when the ground was
¢overed several feet deep with snow. An appropriation was secured
for the development of the spring water oun the station property, and
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also for the construction of a large settling reservoir and filter to be
used in connection with the water taken from Sleepers River. During
June plans were prepared with the view to carrying out this work.

The following table shows the stock of fish on hand at the close of
the year:

Species. Fry. |Yoarlings.

Brook trout
Rainbow trout..
Atlantic salimon.
Steelbead trout coveceeeeaceiaaninn.

Lako tront ... ottt it et ittt tiicecen e taraateteerenctensnassnsons]|eacerans

GLOUCESTER STATION, MassaciuserTs (E. F. LOCKE IN CHARGE).

Upon the resignation of Capt. A. C. Adams, E, F, Locke was appointed
fish-culturist of the station and took charge on July 1. During the
sumimer necessary repairs were made to the wharf and the steam and
water plant, and the hatchery was immproved by the addition of four
new windows. In July the assistant in charge and I. S. K. Reeves,
consulting engineer, visited the station with the view to determining
what improvements could be made in the method of hatching cod
eggs.

The small output of the previous year, which was less than 13,000,000
fry, or about 16 per cent of the number of eggs collected, was attributed
by Captain Adams chiefly to the condition of the water in Gloucester
Harbor, which is highly charged with sediment. This attaches itself
to the eggs, increasing their specific gravity and causing them to sink
to the bottom of the box, where they die. The presence of crusta-
ceans, jelly-fishes, and other animals in the water seriously interteres
also with the working of the hatching apparatus. An examination of
the harbor failed to show that these conditions could be bettered, and
after careful consideration it was decided to continue the work on the
same lines as heretofore, and to attempt, in addition, the hatching of
cod eggs by means of air circulation, as tried at Central Station during
the winter of 1893, and also with closed circulation of water. It had
been demonstrated at Chicago that sea water could be kept indefinitely
in a practically pure state with large numbers of fish or other animals
living in it by means of aeration and circulation, and there appeared
to be no reason why cod eggs could not be hatched under similar
conditions.

The collection of eggs was directed by Capt. E. E, Hahn, who was
stationed at Kittery Point, Maine, with a portion of the crew of the
Grampus. The season lasted from November 29 to March 23, during
which time 70,901,000 eggs were delivered at the station, Irom these,
24,859,000 fry were produced and liberated in waters in the immediate
vicinity. All of the eggs, except those retained for hatching by
meauns of aeration and closed circulation of water, were placed in the
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McDonald tidal boxes. Those received previous to December 21 w'ere
of excellent quality and yielded fair results, but the shipme}lts coming
in after that date wers very poor and were apparently imperfectly
fertilized.

At the opening of the seasoun the temperature of the water Wa.s 440,
but by December 12 it had dropped to 34°, and by January 6 it reg-
Istered 310, As this was too cold for batching with good results, the
water was heated artificially, and during the remainder of the season
it was kept at from 35° to 37°.

Air circulation.—On the 16th of December 220,000 eggs were pla‘ced
in two McDonald jars at midnight, the water temperature at the time
being 35°; by the morning of the 17th it had risen to 51°, and, althou'gh
changed frequently, it remained stationary until the 19th, by \Vll;lch
time all of the eggs had died. The experiments were continued from time
to time, with the view to keeping down the temperature of -the wa‘ter,
but without suceess until the jars had been partially submerged in a
Packing of crushed ice and salt. On the 31st of January 350,000 cod
eggs were placed in two jars and the temperature kept at 400, On the
fitth day it was noticed that minute bubbles had collected on the cggs
in sufficient quantity to raise the top layer partly out of the water,
where they remained without change. The water also commenced to
emit a very offensive odor, notwithstanding tlte fact that it had been
changed every 12 hours. Later on it was changed every 4 hours, but
still continued to Le offensive. The eggs commenced hatching on the
fourteenth day, but the fry were crooked and wealk, and of the 25,000
hatched only about 2,000 survived. On February 18 another experi-
wment was tried with 580,000, the water temperature during the cntire
period of incubation being kept at 40°. The eggs commenced hatching
on February 29, and about 10,000 fry were liberated from this lot.
Further experiments were tried in Mareh, but the results were practi-
cally the same, .

Closed circulation.—To test this method of hatching, a cedar tank of
15,000 gallons capacity was placed at the northwest corner of the hatch-
ery, so arranged that the water from the hatching-Boxes could flow into

it by gravity and from there be pumped to the pressure tank, located
" at the southwest corner. An air-pump was provided for aerating the
water, and sand and gravel filters were placed between tbe hatching-
boxes and the receiving reservoir, through which the water could be
filtered each time it was used. It was intended to fill the taunk with
water comparatively frec from sediment and to hold it for use when the
water in the harbor became roily, using the reserve supply over and
over until the harbor water became clear again. The stormy weather
caused numerous delays in settin g up the tank and it was not in
working order until February 4. A test of this niethod was at once
“lldertaken, but the experiment had to be discontinued on the 17th,owing
to the bursting of some of the pipes Ly frost.
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Another experiment was commenced on the 20th and continued until
the 24th, when the fry began to die, owing to the fact that the water
was becoming impure. A third attempt was made between Iebruary
25 and March 2, but no results were obtained. The experiments were
then discontinued.

It would appear that this system can not Le used longer than three
days at a time with the apparatus now in use,

It is a question whether cither of these methods has had a fair trial,
as they were not undertaken until late in the season, when not only the
quality of the eggs was poor, but the water in the harbor was at its
most impure stage, owing to frequent storms. IFurther efforts in this
line will be made next season. .

Lobster.—Immediately after the close of the cod season on April 14
arrangements were made for the collection of lobster eggs from points
between Boston and York, Me., the commissioners of the States of
Massachusetts, Maine, and New Hampshire baving granted permission
to collect and pen egg-bearing lobsters. An agent was stationed at
Kittery I’oint, Me., for the purpose of collecting eggs from lobsters
caught by the fishermen between Rye, N. H., and York Harbor, Me.;
he obtained, in addition, a number of egg-bearing lobsters which had
been canght at the Isle of Shoals and shipped to Portsmouth, N. I,
A small steamer was also chartered for the work and used for a month
in visiting the lobstermen between Gloucester and Boston. The first
eggs were received on April 22 and the last on July 13, when operations
were discontinued. The 14,534,000 eggs obtained were hatched as
usual in the Me¢Donald universal hatching jar, and 13,050,000 fry were
produced from them. Several shipments were sent to York Harbor,
Me., Kittery Point, Me., and Newcastle, N. II., but the bulk of the
stock was liberated between Marblehead and Gloucester. The poor
results attained with this species were due to the fact that most of the
territory was new, and the season was almost over before the fishermen
became sufficiently interested in the work to save their egg-bearing
lobsters for the Commission. The stormy weather prevailing during
the early part of the season also tended to reduce the catch very
materially,

Mackerel.—Arrangements were made during the latter part of April
to collect eggs of this species from the traps fishing within 15 or 20
miles of Gloucester, also from the drag or drift nets; but the catch
proved to be very light, 400 fish being the largest take. The first eggs
were collected on June 27, and between that time and July 17, the close
of the season, the total number taken was 1,720,000. The eggs were
hatched in the Mc¢Donald tidal box, and the 897,000 fry produced from
them were liberated in the harbor outside of Kastern Poiut. The
results attained in this branch of the work were very discouraging, as
operations were pushed energetically and visits were made to the traps
in the harbor and to Magnolia and Manchester every morning between
June 23 and July 17, when the weather permitted.
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Woons HoLr STATION, MABSACHUSETTS (JOIIN MAXWELL AND ALEX. JONES,
SUPERINTENDENTS).

The work was under the direction of John Maxwell until June 8,
when he was relieved by Alex. Jones, fish-culturist, who acted as super-
intendent to the close of the year. During the summer the usual
repairs were nade to the launches, machinery, hatching apparatus,
cte., and the pier wall and wharves were repaired under the Qir(‘zctiml
of the Engineer Corps, United States Army, a specific approprla‘tl()n of
85,000 having been made by Congress for this purpose. The basin used
for housing the breeding codfish in winter was repaired and impro\.red
80 as to protect the cars from being damaged by severe storms during
the winter. )

The following statement shows the kinds of fish propagated, number
of eggs collected, and fry hatched and distributed:

T
Kind. : Egga. i Iry.

—_— - [ L —

Godo.oo e . 70,844,000 | 41,353,000
Tabsters... I 2| o0v000,000 | 83707000
Mlatfsh. [0 - C1 110008000 | 8 472000
Lautog .. J210T B | saatono | 17,575,000
Mackerol 10, 870, 000 831, 000
TObileceee e e 214, 153.000{ 151, 938, 000

e e — I WU, D T

Efforts were made at the beginning of the season to increase the pro-
duction of cod; and with this object in view a larger number of brood
fish than usual were obtained and placed in live.cars. Of the total
number delivered at the station, 1,350 wero collected by the schooner
Grampus, under the direction of Captain Hahn; the balance, 2,486, were
purchased from fishermen. The egg-collecting season commenced
November 15 and continued until February 19, 415 brood- fish yielding
the entire supply. More females wero secured, but many of them
proved to be barren. The average yield per fish was 170,000, the largest
in the history of the station. The number of eggs secured was dis-
appointing in view of the fact that the number of brood fish carried
was larger than in past years, but the small take was partly offsct
by the excellent guality of the eggs and fry, and by the nnusual per-

“centage of fry hatched. The apparatus used was the MeDounald tidal
box, as observations covering a number of years showed its effective-
ness over the Chester jar. The fry were planted in the immediate
vicinity.

During the time the brood fish were held in confinement an nunusually
large number of them were lost from disease. The weather at the fime
they were collected was rough and blustery, consequently those in the
‘ye]ls of the smacks necessarily experienced severe concussion by being
forced against tho sides of the well. Beyond the removal of the muecous
fovering, the bad results were not apparent immediately upon their
delivery at the station, but subsequent losses showed the effects of such-

hm’dli“g- The fish appeared to do well for a time, but many of them
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developed soves, which apparently resulted from bruises on differ-
eut parts of the head and body. This was not considered of much
importance at the time, as the same thing had oceurred before, but
these on close examination proved to be of a gangrenons character, and
by November 25 an unusual number hiad died. Even fish that had been
hooked in the lip were affected in this way, and many were lost before
their eggs could be collected. The water during the time was full of
ctenopliores, which may have prevented the healing of the affected
parts by irritating and inflaming the exposed flesh, thus encouraging
the growth of fungus and the formation of ulcers. In many instances
on opening the dead fish the air bladder was found to be partially or
entirely destroyed by ulcer, which gave off an offensive odor. Some
were found with ruptured egg sac, whieh allowed the eggs to escape
from the ovaries into the abdomen, and in other cases internal hemor-
rhage appeared to be the cause of death,

The quantity and quality of eggs that can be taken at a.station of
this character depends on the size of the parent fish, the number pro-
ducing eggs, and the state of the weather. Some seasons there is a
searcity of males and at other times egg-producing females are in the
minority, but it is difficult to avoid this, owing to the fact that when
the fish are received it is impossible to tell from their condition whether
or not they will produce eggs. No fish are received at the station
which weigh less than 5 pounds.

The following table shows the number of brood fish from which eggs
were collected, the number of ripe fish used, and the yield per fish for
a series of years from 1889 to 1896:

Brood °© Tggs | "Eggs por
Your. l fish. | tu)in“fn. |Ripo ""h'| gﬂsh.
TBBY=00. e s eeuriettiiateoneaernastnanesoasaaaneaeaioaeisons } 349 | 8,500,000 l 91 l 93, 000
1800-01..cooiniiiiiiiiieans s 3,000 67, 600, 000 ¢ 587 - 115,000
1801-92.. .e- 1,620 | 48, 600, 000 444 1 102,000
D E L L LR R TR Y | 3,320 : 85,500, 000 1,107 71,000
1805-00. i ittt it it et eicee e aacens

3,836 | 70, 800, 000 | 415 l 170, 000

Flatfish (winter flounder).—The spawning season of this species
varies according to the temperature of the water and the prevailing
state of the weather, from February 10 to about the middle of April.
This year the first eggs were taken on February 24, and the last on April
18. The fish were obtained from fyke nets set in Great Harbor and
Waquoit Bay, and thoe 44 females stripped yielded 11,008,000 eggs, from
which 8,472,000 fry were hatched and planted. The eggs of this species
measurce 30 to the linear inclh, and are very glutinous. Heretofore it
has Leen difficult to separate them, and it was only accomplished by
thoroughly washing and stirring for some time, but this season starch
was very effectively used in the same manner that it is employed in the
fertilization of pike-perch eggs on the Great Lakes. It dissolved
guickly and mixed readily with the salt water, coating the eggs and
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preventing them from sticking together. The hatching was done in
the modified McDonald tidal box. ]

Lobster.—The collection of egg lobsters commenced in the immediate
vicinity of Woods Hole about April 10. As the season advanced the
territory was extended, and the services of two fishing smacks were
utilized, in addition to the launch Cygnet. Messengers were also sent
to New Bedford, New London, Noank, and other points, where lf)l?sters
were held in live-cars by the fishermen. The collections at different
Doints vary from year to year. The grounds on which the best collec-
tions were made four years ago yielded less this year than any of the
others. The collecting season was continued to July 13, and resulted
in a total take of 5,909 lobsters, which yielded 90,000,000 eggs. From
these 83,707,000 fry were hatched and planted in the vicinity of New
London, Noank, and Nantucket, also in Buzzards Bay, Vineyard Sound,
and Great Harbor. The greater part of the lobsters gecured after July
1 were from New London aud Noank. It is recommended that regular
collections be made next year at these two points, also at Waestport,
R. I, Nantucket, Block Island, and Plymouth. This would enlarge
very materially the field of collection, and would probably result in
doubling the output of the station. :

Early in the season the eggs of the lobsters are hard and stand
transportation well, but in advanced stages they are delicate and
quickly affected by rough handling or sudden changes in temperature.
Experiments were . conducted in order to determine how soon atter
the new eggs are laid they can be taken from the parent lobster and
hatched artificially. Q'he observations were continued from the first
appearance of the eggs in July until spring, and it was found that
those removed before the latter part of October would not live. In
November 15,000,000 were placed in jars and carried through the win-
ter, and notwithstanding the many difficulties e
of them hatched.

Tautog.—The first eggs were taken on June 8, and by the close of
the season (July 1) 31,431,000 had been secured. They were hatched
in the MeDonald hatehing-box, and yielded 17,575,000 fry, which were
liberated in Vineyard Sound and Great Harbor one or two days after
~ hatching. The eggs of these fish measure 26 to the linear inch, and
the average yield is about 150,000, though one specimen, weighing 93
pounds, yielded 1,142,624, and an examination of the fish after death
showed this to be only about one-half of what were contained in the
ovaries. The eggs develop quickly and hatch in from two to threo
days in a temperature of about 69°. When the fish are first caught
they will not give down their eggs, and experiments were tried in
retaining them in the cars for a time. The best results were obtained
with eggs taken from two to six hours after capturing. The eggs
from fish held longer than that were very hard to fertilize, and thase
taken from fish held over night proved to be entirely worthless.

xperienced, b0 per cent
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Mackerel.—With the view to collecting large numbers of mackercl
eggs the schooner Grampus was detailed to assist in the work, and
reported at Woods Ilole carly in May. Small numbers of eggs had
been collected and hatched at the Gloucester and Woods Hole stations
in past years, but the handling of them in quantity was a new depar-
ture. Arrangements were made for collecting eggs from the traps
and pounds south of the cape, and between May 24 and June 19 there
were secured 10,870,000, from which 861,000 {ry were produced.

The first eggs were reccived from the Grampus on May 24, They
were placed in the McDonald hatching-box on the same day, and
development progressed until the forming of the embryo, 5 days after
fertilization. The following night a heavy thunderstorm oceurred, and
immediately afterward all the eggs in the house began to assume a
sickly appearance, and in 48 hours all were dead. Whether or not
this was due to the thunderstorm can not be definitely deterwined,
but it is well known that eggs of other animals have been killed in
this way.

From the 9,936,000 collected by the Grampus, which was stationed
off Chatham, Mass., only 210,000 fry were produced. The halance of
the output was hatched from a lot of 828,000 eggs taken from a trap
at Squipnocket on June 3.

During the season various forms of apparatus were tried in hatching
eggs, but they failed to produce any better results than the McDonald
tidal box. At first it was thought that the poor percentage of fry
hatched was due to imperfect fertilization, as the wet method was
used, but as the season advanced it became evident that the failure was
due not so much to the methods employed, but to the fact that the eggs
were not healthy when taken, the parent fish having been held in the
pets too long. The pound nets are the only apparatus in the vicinity
from which spawning fish can be secured, and it is customary to over-
haul these only once in 24 hours. The 828,000 eggs referred to above
were transported over 14 miles of rough road, being over 4 hours en
route, but, notwithstanding this, 75 per cent of them hatched.

Though the dry method of fertilization was used on them, the good
results are attributed to the fact that the fish had been in the nets only a
few hours. The eggs of the mackerel are very small and measure 24 to
the lincar inch. They are kept afloat by a large oil globule for the firsg
24 hours. After that they leave the top and remain in suspeusion for
a short time, when they sink to the bottom, remaining there until they
hatch or die. ,

Scup and sca bass.—Arrangements were made for collecting scup and
sea-bass eggs at Hyannis and other points, but none were secured,
owing to the total failure of the fishery on the coast this gpring.

The station was visited several times during the spring by Comnmis-
sioner Brice, who personally directed the lobster and mackerel work
and arranged for the collection of scup, sea bass, and tautog eggs.
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The followin g table shows the temperature and density of the water
at the station frow November 1 to June 30:

Temperature and density of water at Woods Hole Station, 1895-96.

\'ovmnhor ) I)v(-mnl)er ‘ January. | IF'ehroary.

D““HI lllll]l

D( nmt\ lup | Dunut) ' Date., Lemp.: Densit El)ntu. Temp  Density.
3,62 17 47 | 4 1| 38 Lo25.8 - 1| 32
280 2 47 ! .4 2| 8 1.824_,.2 | 2 fif
a2 3046 4 3| a8 1,008, o 42 8
g0y 4 45 | 4 1| a8 1.02.2 B -8
ol 5 42 .4 5| 45 1, 020. 3| 3 8
LR ¢ 42 | .4 6| 34 1,026.4 6|3 -4
g o 7| 42 61 7| 32 Lo2.4| 7| 3 2
8161 5| 42 8 8| 3 Loed 8| -8
W 2 9| 42 | 8| of @ Lod ) 90, 31 8
TR+ W[ 41 6l 10| B2 Lo2d | 10 81, -8
1|2 | 4 i 0 1| 2 vogd 11l .
1"; 5 12 38 -6 ]:) e 1'0-20‘:4 13 ';;
e 13| 87 5.0| 13| a2 Lox.2 | 1382 .
1 14| 87 .61 14} 82 1,026, 2 spee 8
o140y 1,005.4 15036 4! 15| B2 1,026,215 32 | -8
16140 1 3 g5y 161 a6 | 54| 16 81 1,026.21 16| 82 .
17740 1 100954 1746 | 5.4 17
a0 nosg | o180 w1, 4l 18
o160 1§ 109500 19- 38 4l 19
20150 7095 20, 88 | 6 20
2140 1 1oes2 21 | ag 25,01 21
s2 408 1,025, 4 22 . 87 6| 22
S3 4R 1,025, 23 38 6| 23
;ﬁ 48 1 1,025.4 24, 39 5.6 | 24
D147 4 1,025.4 | 950 3o .6 25
20148 1 1,0u08 | 26 49 8. 20
27 | 48 L0254 | 97| 39 8 27
28148 1,025.4 | 28 38 .8 28
20 | 47 1,025, 4 20 48 6 29
SO 47 1,025.4 30 38 6| 80
- Poas 6| 31
89,7 i .5 AR 32.8 i 1,026.1 ... 32,3 | 1.925.0
April [ Mny Jmm.
Dato. unp | ])(-nmt) | Dme Tomp | Density. |Dato. ’.l‘mnp I)me(\ ])nto.i'l‘ump.| Deunsity.
) 1,026 1,025.8 1 46 1,025 160 § 10245
e 1,020 1,025.8 2 46 1,025 2160 0 1,025
e 118-;3 1,025.8 | $47 1,025 3 61 1,024.5
: o },8;;.:, 2 48 1,026 4| 62 1,024.5
: 1 026 , 025, 5, 49 1,02 5| 6 1.024.5
¢ 1,026 1,025, 6 6 | 49 1,025 o) 63 1,024.5
; 1,020 1,025.6 7 50 1,025 762 1,024.5
2 ;8':'6 1,025.0 8 50 1,025 ; i gz’ 182’12
bt » 02 1,025.6 9; 50 1,025 T , 024,
10 1,026 1,025.6 | 10} a1 1,025 10! 62 1,024.3
1 1,026 1,025.8 | 11} b2 1, 0252
1 1,020 1o25.6 | 121 53 1,025.2
13 1,026 L,025.6] 13 63 1,025.2 :
[ 1,026 1,095.6 | 14¢ 63 1,025
15 1,026 1,025.6 | 15 54 1,024. 6
16 | 1,026 1,025.61 16 65 1,024. 4
7 1,026 1,025.6 75 56 1,024.4
L S W 1,025.8 | 18] 57 1,024.2
moa2 T 102 1.025.8] 19| 57 1,024.8
S0a T 1026 1,025.8 | 20 57 1,024.8
2Li32 0 1,0% 1,058 210 56 1,034 8
208 1,020 1,026 22 | 54 1,024.8
2843 1,026 1,026 23| 55 1,024 8
50l u8 Lo | 1,026 24| 56 1,024.8
2633 1,020 1,02.8 | 25| 55 1,024 6
W 1,026 | Lox.g | 20| 5 1,024.6
2T W 1,028 1,025.0 | 27| 55 1.024.5
8 -84 1,026 2 ¢ 1,025,628 56 1,024.0
20| ud LR 30 45 | 1lows4| 29| 58 1,024, 6
4| o 1,026.8 30 46 . 12,0252 B0 50 1,024, 8.
I Lo PPN SRR 31, 50 1,024.5
...... 32,5 L0226 ... 40.5 1,025.7 |\ 53.3 I 1,024.8 |....... 0331 1,024
e i | 1
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Carr VINCENT STATION, NEW York (H. D. DEAN, SUPERINTENDENT).

H. D. Dean was appointed superintendent of this station on July 1
and shortly afterwards the work of remodeling the old planing-mill and
fitting it up as a hatchery was commenced, under the general direction
of 1. 8. K. Recves, consulting engincer of the Commission, and G. L.
David, who direeted the installation of the machinery and the carpen-
ter’s work. By the latter part of October the hatchery, though not
entirely completed, was in readiness to receive whitefish and lake-trout
eggs, being equipped as follows: The basement of the building was
fitted with 36 troughs for hatching brook trout and salmon, giving a
capacity for about 4,000,000 eggs, A battery of G600 jars for hatching
whitefish and pike-perch eggs was erected on the second floor, and the
third floor was fitted up as offices for the superintendent and bedrooms
for the employes. ,

The question of procuring an adequate supply of eggs for this station
is a serious problem, as the laws of the State of New York prohibit
fishing with nets within 1 mile of the shores, which practically includes
all of the spawning-grounds except Chaumont Bay, where net fishing is
allowed all the year round, but where few spawning whitefish or lake
trout are ever found. As large numbers of both species are caught in
Canadian waters during the close seasoun, it was intended to make an
effort to cooperate with the fishermen, but before arrangements could
be completed the project was abandoned, as it was intimated that the
Canadian authorities would object. Arrangements were then made
with the Lake Ontario Fish Company to operate two pound nets by
permission of the State Fish Commission on the spawning-grounds
between the St. Lawrence and Stony Point, which is within the mile
limit. It was proposed to cateh the fish in October and November and
hold thewn in pounds until they matured, the Commission furnishing the
apparatus and receiving all the ripe fish, while the company was to set
the pounds and operate them, receiving as compensation all fish caught
after the Commission had stripped them. Owing to delays in securing
the necessary apparatus, however, and the difficulty in obtaining a per-
mit to use the company’s steamer in Awmerican waters, on account of its
being a Canadian bottom, this plan also had to be abandoned.

Lake trout.—During the early fall the superintendent visited the
fishermen at various points in Lake Ontario on the American and
Canadian sides, and arranged for the collection of oggs on Charity
Shoals and Pigeon Island, but owing to the very rough weather pre-
vailing during the spawning season, which lasts but a short time in
this vieinity, only 54,000 eggs were secured. These were taken during
the latter part of October. In November two consignments, aggregat-
ing 3,600,000, were transferred from the Northville station. The first
arrived in good condition and yielded excellent results, but the last,
numbering about 2,600,000, received November 26, were very poor and
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only about 30 per cent of them hatched. This was probab.ly (?ue :0 tl’lgc
fact that the eggs had been held longer than usual on the shipping m)d,
and also because they were shipped before the eye-spot§s~ app()e‘neoi‘
The total output of lake trout fry during the season was 1,650,004 - O
these, 53,000 were furnished to applicants in New York and the balance
were planted in Lake Ontario and its tributaries. .

W hitqﬁsh.—Ari“angements were made to colleet cggs at (J]m.un_mnt
Bay, but the cateh of fish at that point was so small that 1(.).551 than
1,000,000 eggs were secured. During the month of November 265,500,000
€ges were sent from the Tut-in Bay Station; they arrived in exce]‘leut
condition, especially one lot of 5,000,000, which had been‘ sln].)ped"h'(?nl.
Toledo by messenger. The loss on these shipments (1.111'111;7;. th'e \\.1}1.101
amounted to 25 per cent, and in April the 20,000,000 {ry vesulting ?10‘111
them wero deposited in the St. Lawrenco River and Lake Ontarvio in
the vicinity of Grenadier Island and Tibbits Point. i .

Rainbow trout.—Thoe rainbow-trout cggs received from W ythe\'}lle
arrived in good coundition, appavently, but they soon (:om.mgu‘ced dym.g"
and only 6,600 fry were produced from them for distn‘butlon. 1t is
Probable that the change in temperature proved injurious to them,
as the water from which they were taken averaged 549, wh(‘érea-s tjhe
temperature at this station was scarcely above the {reezing-point
thronghout the winter. : '

Brook trout.—From the 25,000 eggs received from Northville, 22,100
fry were hatehed and distributed to applicants in New York. - _

Atlantic salmon.—The Atlantic salmon eggs roeceived from Cr_alg
Brook Station on January 80 wero hatched with slight loss, but owing
to an accident, whereby the water was turned off the troughs for 12
hours, they were all lost on May 24. During the winter considerable
difficulty was experienced with roily water, and at times slush ice was
forced around the suction pipe so that no water could be pumped. It
is recommended that this pipe be protected by erib-work before next
season opens. Owing to the difficultics encountered in procuring an
adequate supply of suitable water, it i8 urged that arrangements be

made with the Cape Vincent Waterworks Companyto supply the station
from the city works.

STEAMER 1'rsit HAWK (L1BEUT. FRANKLIN SWIFT IN CIHARGY).

The steamer Fish Hawl left Washington on April 28, arriving at
Gloucester, X, J., on the 30th, where a steam launch, spawning boats,
and hatching apparatus, which had been shipped from Woods Hole,
Mass., were taken on, Permission having been obtained from Capt.
N. H. Farquhar, U, S. N., the vessel then proceeded to League Islanflv
havy.yard and moored alongside the wharf in an advantageous DOS‘I-
tion for receiving a good supply of water for hatching purposes. This
Doint was selected as headquarters, as it was believed that tlhe water
there wag a8 good if not Letter than that at (Gloucester, where oper:

ations haq Previously been conducted, and because it was nearer to
F.R.96—3
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the collecting field. The facilities for shipping the fry were also much
better. In addition to the regular crew of the vessel, a numnber of
spawn-takers were transferred from other stations to assist in the work.
The hatching apparatus was arranged as usual on the main deck,
Mate James A. Smith baving charge of it. The collection commenced
on May 4th, 697,000 shad eggs being sccured on that date from the
seine at Howell Cove and from gillers in the vieinity. The work wis
prosecuted successfully from that time until May 21, by which time
20,930,000 eggs had been collected.

Shortly after the eggs were placed in the jars there appeared.to be
an undue percentage of loss, and many of the fry in the aquaria settled
to the bottom, apparently not having enough vitality to sustain them-
selves, Since the hatching apparatus was identically the same as in
former years, it became cvident that the cause of loss must be looked
for in the water supply. It was apparently much freer from sediment
than that at Gloucester, yet it was suspected to contain oily residue
from the petroleum refineries at PPoint Breeze on the Schuylkill and
sulphurous or ammeoniacal solution from the gas works on the river.
It is also possible that an abnormal condition of the water might have
been produced by the stirring of mud by the dredge operating along
the water front of a portion of the yard. It was thought advisable to
transfer the vessel to Gloucester, and the change was made on May 21,
TProm this point the work of collection was resumed and continned until
June 16, resulting in a total collection of 37,874,000 eggs, which pro-
duced 22,056,000 fry. In addition to this, 1,183,000 eggs were furnished
to car No. 2 for hatching and liberating at Sanford, IMla.

Of the eggs collected, 12,134,000 were obtained from gillers, 530,000
from Gloucester Ioint, 6,500,000 from the seine at Benpett’s shore, and
18,660,000 from the Howell Cove seine. It was impracticable to attend
the seines above Philadelphia, owing to their distance from the vessel,
and it i8 recommended than an additional launch be provided next sca-
son for the purpose of attending the fishing shores above that city, as
many million eggs might be obtained there. The method of collecting
was the same as in former years, the steam launch leaving the vessel
cach afternoon with five spawn-takers and returning during the night
or early next morning.

It is recommended that the vessel make its headquarters in Mowell
Cove, at Washington Point, next season, as it is the center of the
spawning-grounds below Gloucester, and more than half the eggs
secured this year were collected in its immediate vicinity, In addition
to this, the water there is more suitable for hatching purposes than at
Gloucester or League Island, as two large fresh-water streans flow into
it above and below. 1t also possesses good railroad facilities and has
excellent means of communication with Philadelphia.

During the season 12 Atlantic salmon were taken by the secine at
Howell Cove, and the capture of a large number was reported from
seines above Philadelphia.
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The following table shows the number of shad eggs collected, fry
hatched and planted, and temperature of the water:

Shad. , Tempeorature.

Date, B _b _"'f?_ X Numbor of ‘ 1):110. * Number | ! o
Males. | Fomales. cggs. . of hatehing. hatchod. ! Air. | Wator.
Muy 17 17 097, 000 68 62
50 : 50 | 1, 876, 000 |. 68 3
4 34l 1,606,000 | 70 63
46 46 1 2, 122, 000 60 63
30! 80 1, 340, 000 |. 78 G4
51 ¢ G4 2,302,000 |..... .. .. 78 66
38 a8 1, 612, 000 2, 279, 000 80 68
14 14 | 622,000 |....0...... .. 67 68
a7 37 1,575,000 [....... ceee 70 69
49, 49 5 2,086,000 . .......... I 7 70
7 7 239, 000 .. 74 71
07 | 67 2,684,000 |....o i 76 72
22 22 861,000 |....... 73 72
26 26 1,468, 000 |..... 59 70
3 30 1,427,000 o ountiereeaieeeiaeeaaeeanenas o1 - 70
49 39 1, 730, 0U0 48 70
42 42 2,048, 000 |. (I 69
i 35 1, 675, 000 |. 72 69
34 34 1,848, 000 |: 71 70
5 8 8 286, 0100 |. 69 K
June I 24 1,235, 000 i 70
o’ {2 42 1,970, 000 66 70
I 3 W1 1,40, 000 68! T
i 1 14 571, 000 | 6o | 70
- 10 19 966, 000 67 70
. 16 10 649, 000 | 74! 738
1. 1L, 11 204, ] 74
i+ 13 | 13 550, 000 | ) 74
15" 81 8 387, 000 69 kit
: - 2 79,000 | Juno 9-15 63 72

i 850 | 37,874,000 ..o ’ 22,056,000 ... e

) At the close of the fishing season on the Delaware the vessel was
structed to proceed as soon as possible to Casco Bay via Woods Hole

to take up the mackerel and lobster work. It left Philadelphia 01;
June 18, and arrived at Woods Tole on the afternoon of the 20th

where it remained long enough to take on the apparatﬁs necessary t<;
conduet operations with those species,  Orr Island, in Casco Bay, was
selected as headquarters, as it is in easy communication with Port,;land
and Boothbay. 1t was also the headquarters of a large number of the
mackerel drag-net fishermen, Operations were commenced at once,
the regular crew being detailed as spawn-takers to go out with the
d}'u-g-ugt; boats aud to attend the traps in the vicinity. The schooner
({7‘00)1])118, which had been detailed to assist in the work, was sta-
tioned at ‘Small Point, Me., for the purpose of attending the traps in
';?:z‘lzowllty, the steam launch transferring the eggs daily to the Fish
o I])fll‘l‘l'l‘:‘:rsg?'l found that while the traps about Cape Small took quite
took scarce] Spawning mackerel, those in the central part of the bay
on thé (im (; i at-gy, m_ld it becm'x}e necessary 'f01: the crew to rely entirely
takey, in‘t’(i ctters 101-' eggs. ‘ The great majority of spawning mackerel
Which wera Obevllets died befor(? the eges could be secured, and those
patt of g '1 1ve produced but 1ew,. having no doubt emitted the greater
same wag . '1pe ones on account of worry consequent on capture. -The

S 1ound to be true of the fish taken in the traps.
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Although the season was quite far advanced when the work was
undertaken, it is doubtful whether any better results could have been
attained had operations been commenced earlier, as the small number
of eggs was not due to the fact that the fish had spawned at an earlier
date, but that the fish died before they could be handled by the spawn-
takers. As this work was in the nature of an experiment, three forms
of apparatus were used in hatching—the McDonald jar, with bottom
feed and overflow through cheese-cloth at the top; the McDonald tidal
box, and the Chester cod box. The MeDonald box gave the best results.
The first eggs were taken on June 24, and by the end of the month
6,935,000 had been secured. A few additional collections were made
early in July, and operations were discontinned on the 13th, the total
number of {ry hatehed and liberated being only 213,000. At the begin-
ning of the season the eggs were fertilized by the wet method, and as
it was thought that the lack of success might be due to this fact, care-
ful experiments were conducted with both the wet and the dry methods,
but without affecting the result. Later in the season the dry method
was adopted for general use.

As already stated, it seems probable that the poor results were due
more to the conditions under which the eggs were collected than to the
methods employed in hatching them. When received at the vessel
they were apparently all impregnated, and development proceeded
normally for two or three days, by which time the embryo would be
perfectly formed. In some cases a small proportion of the fish would
hateh and live from 6 to 8 hiours, but the rate of development was usually
as follows: The embryo was first noticeable 48 hours after placing in
the jars; after G0 hours it would be well formed, and at the end of 72
hours development stopped, the eggs dying by the end of the 84th
hour. In cases where they hatched, the length of time required was
5 days, in an average temperature of 582, It soon becume evident that
the fry hatched could not be retained, and they were liberated at once
in Merryconeag Sound.

The nets producing the fish from which most of the eggs were secured
were set from 5 to 10 miles offshore. They were examined regularly
at sunset and again the next morning, the best eggs being obtained
from the fish taken at sunset.

1t is recommended that the work be undertaken earlier next season,
and that Casco Bay be made the headquarters for mackerel operations,
as large numbers of pounds and traps ave fished there, and because of
its facilities for communication with other parts of the State.

Lobster.—Permission having been granted by the Maine Commission
of Sea and Shore Fisheries to collect and hold egg-bearing lobsters,
Mr. M. B. Spinney, of Small I>0int, Me., was engaged during the mack-
crel season to interview the lobster men operating between Portland
and Boothbay with the view to arranging for the collection of seed
lobsters, he having been in the business for a number of years and.
being well acquainted along the coast. By the 30th of June 100,000
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€8s had been collected at Orr Island. At the close of the mackerel
Season the vessel left Casco Bay and established headquarters at
Bomhbﬂ'Y, the Grampus being stationed at Rockland, in the vicinity of
the large lobster pounds. By this arrangement it was expected to
cover the entire coast, of Maine. The owners of the large pounds in the
.Vi('i“ity of Vinal Flaven, Westport, and Boothbay, and also the dea.lers
m Pox‘tland, ngreed. to notify Lieuatenant Swift whenever they received
seed lobsters, and permission was obtained to overhaul the lobsters
already impounded. Large numbers were examined daily, but only one
OFtwo out of  thousand were found with ripe eggs, and it appeared
that operations were commenced too late and that the spawning season
of the lobster on the Maine coast occurs about the same time as on tl.ne
Ma-ssa.chusetts coast. Large numbers were brought from Nova Scotia
to the varioug pounds, but no ripe ones were secured, though many of
them hag young eggs. ‘

Operations were continucd till August 3, the season’s work resulting
in the collection of 654,655 eggs, from which 322,000 fry were hatched.
These were liberated in the immediate vicinity of' the vessel as soon as
hatched. Though the results were poor, it is thought that the work
can be made sucecessful next year Ly establishing the headquarters of
the vessel at cither Boothbay or Orr Island. The lobster men have
been initiated and thoroughly understand the work, and are willing to
cooperate with aud assist the Commission in its future efforts. Itis
recommended that arrangements be made next year as early as March
or April, and that men be employed to commence the collection of seed
lobsters and hold them in suitable pounds along the coast. Large
numbers could undoubtedly be obtained from the large pound-owners,
who sometimes have from 60,000, to 150,000 on hand.

On August 3 the Fish Hawk returned to Woods Hole and tho Grampus
to Gloucester.

BarTrery STATION, MARYLAND (W. . SavEruory In CITARGE).

The station was closed and under the charge of the custodian, Mr.

Charles Healey, from J uly 11 to March 23, when J. J. Glennan reported
and commenced repairing and fitting up the lannches and machinery.
On March 31 W.P.Sauerhoff arrived and began fitting up the hatchery
and getting the necessary collecting and hatching apparatus in order
for the season’s work, By April17 the station was thoroughly equipped
and operations were commenced with a force of 36 men. The collection
of eggs was continued to June 4, the total receipts for the season being
45,893,000. From these, 36,117,000 fry were hatehed and planted and
1,163,000 eyed eggs were shipped. Arrangements were made to collect
©ggs at all of the floats and shores, but, with the exception of the seine
at Carpenter Point, none were received from that source, although
SPawn-takers attended the haulings regularly from the beginning of the
Reason to the 10ty of May. The gillers took more interest than éver
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before in the work of the Commission and furnished one-fifth of the
season’s take, for which they were paid at the rate of $20 per 1,000,000,

The following table shows in detail the number of eggs taken and
fry hatched and distributed during the season:

Summary of shad egys taken, fry hafched, and fry and eygs distributed during the season
of 1896 at Battery Station, Maryland.

| Eggs Tost
Date. - Tggs taken. during
| i hatching.

Fry distrib-

figis
uted.

whipped. Fry hatehed.

|
1896. '
|
|

1
78 T O I B A 60, 000 : 40, 000
[T SO 755, 000 392,000
........ 1, 055, 000 400, 000
........ 300, 000 22, 000
........ 210, 000 115, 000
........ 503, 000 106, 000
........ 428, 000 103, 000
...... 570, 000 98, 000
...... 440, 000 37, 000
...... 2,195, 000 327, 000 1,
........ 4, 390, 000 G52, 000 3, .
...... 2, 140, 000 315, 000 1,825,000 200, 000
...... 2, 483, 000 472, 000 2,011, 000 | 818, 000
Mool 3. 350, 000 508, 000 2,782,000 | . ooeoaol
May 3, 200, 000 G44, 000 2,646, 000 . oeieeioan..
’ 1, 800, 000 160, 000 1, 640, 000 | 823, 000
1, 130, 000 125,000 | G855, (00 320,000 1. .iiieeeno...
444, 000 129, 000 ‘ B15,000 foLieiiiiin.. | 902, 000
1, 130, 000 134, 000 165, 000 ; 831, 000 450, 000
1,945, 000 219000 eeninennnnnn | 1,746, 000 | 450, 000
2, 298, 000 223, W0 2, 075, 000 3, 00O, U
.............. 1, 060, 000 953, 000 2, 500, 10
.............. 970. 000 722,000 | 90, 000
.................. 2,138, 000 © 1,668,000 | 3, 000, 000
.................. 1,224, 060 | 301,000 ..., | 923, 600 | 4,159, 000
.................. 835, 000 317,000 1. ...l 518, 000 | 450, 000
.................... 690,000 | * 138,000 ‘ 552, 000 2,759, (00
.................... 805, 000 177, 000 ‘ . 628, 000 1,827,000
................ . 452, 000 122,000 1ooeeieeaeao: 3130, 000 1, 000, V0O
.............. 170, 000 30,000 ‘0eeeeacnnann! 140, 000 2, 900, 000
.............. 820, 0VV B00, 000 [eecenveennnansi 520, 000 1, 668, 000
.............. 670, 000 955 000 | eeeeeeeaann 417, 000 450, 000
403, 000 92, 000 |- 311, 000 991, 000
.................. 55, 000 7,000 |. 48,000 \..ieeiannnnt
................ 200, 000 23, 000 277, 000 ! 730, 000
.................. 567, 000 80, 000 478, 000 . 450, 000
................ 690, 000 133,000 |. 557,000 ; 450, 000
.............. 523, 000 112,000 '. 411,000 |..veeneneenne.
............ 675, 000 80,000 . 595, 000 | 450, 000
............ 630, 000 116, 000 |. | 514, 000 500, 000
............ 580, 000 80,000 |. .. 500, 000 ! 540, 000
............ 115, 000 15,000 |. . 100,000 1. .oiiennnennn
............ 20, 000 2,000 |- ‘ 18, 000 |
.............................. 750, 000
Bleeieriannn- ; 230, 600 65,000 1. 165,000 GR8, 000
Juno 1.......... 135, 000 10,000 '. : 125, 000 | 706, 000
Deaaaeenn . 25, 000 5,000 |.. 20, 000 1,014, 000
........ 45, 000 5,000 40,000 118, 000
........ 148, 000 33,000 |. 115, 000
Diessae R R B R -
: : :
- rosrneese [ LI
Totals. .ovenrcieaeaeneans | 45,803,000 . 8,611,000 l 1,105,000 | 86,117,000 | 36,117,000
| i :

The indications at the opening of the season seemed favorable for :
large collection, and the eggs taken up to May 8 were ‘exceptionally
good, very small losses occurring. This was probably due to the low
and uniform temperature of the water, which ranged from 58 to 63
degrees from April 22 to May 9, also to the absence of sediment, the
water being discolored only once or twice, and then but slightly. The
eatel fell off greatly about May 11, however, and, though the station
was kept in operation until June 4, only twico did the night’s collections
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exceed 800,000. The weather as a rule was unfzn"orable, e:mstfsrl_){
winds prevailing most of the time, and, althongh no freshets ocqulre(
during the season, frequent and violent thunderstorms at S“wat (‘)ftﬁu
prevented the gillers from fishing., Ou May 31.. all buF six of t‘ e
Sbawn-takers were discharged. These were retained until June 6 ‘101‘
the purpose of deciding whether it was advisable to keep the station
oben after the end of May. TFor many years past, after the St:Ltl?l} had
been closed, rumors became current regarding the large q.uantltles .of
shad cggs which might have been secured had the station Deen in
oberation.  The experience gained this year, however, shf)wed tha.?,
few gillers fish after that time and that the supply of eggs 1s not suf-
ficiently large to warrant the expense of keeping the st:atlon open.

During the season an effort was made to obtain strlped—b&-ss' eges,
but without success. TFew striped bass were caught in the vicinity
during the spring, and it is doubtful if any cggs could have been
Secured from those taken in trammel nets, as the nets are anchored out
during the night and when taken up the next day most of the fish are
dead. .

During the yun of herring in April 10 cases, containing twenty-tour
2-pound cans cach of roe, were put up and shipped to Craig Brook and
Wytheville stations, to be used as trout food.

CENTRAL STATION, WaAsHINGTON, D. C. (S. G.~Wnn‘ru, SUPERINTENDENT).

The fish-cultural operations included, as in former years, the distri-
bution of the year’s production of the fish ponds in Washington and
the hatching of shad eggs collected on the Potomac River. In addi-
tion to this, 812,000 yellow-perch fry wero produced and distributed,

and three consignments of trout eggs (lake, rainbow, and Von Behr)

b
transferred from Northville

» Wytheville, and Green Lake stations, were
hatched and planted. The following table shows the number of egys
hatched at the station and the number of fish distributed:

Spoci Number Numbor Number
Ppecies. || received. || hatohed. distributed.
~
Shad oo 44,174, 000 386, 5290, 000 36, 520, 000
Yellow perch...... ... 0000 Tl 812, 000 812, 000 812, 000
Lako trout. ... e 10, 000 ! 8, 947 8,047
Rainbow trout ... 00T e e 16, 000 12, 640 12,540
Von Bobr trout. .

.................... | 10, 0u0 B, 422 8,422

Yellow perch.—In March 600 adult yellow perch, collected in the Yoto-
mace River by Mr, L. (3. Harron, were placed in the aquarium and held
-until the middle of April, when they yielded 812,000 eggs, which were
hatchied in the McDonald jars without loss. The results attained were
disuppointing, as the fish handled at the station in 1889 produced a
much larger number of eggs. This was probably due to the fact that
this season’s fish were smaller than those. ‘

A?’La-d-—-()onssignmentss of shad eggs from Bryan Point were received
daily from April 22 to June 17, with the exception of May 17 and 80



40 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

and Jupe 7 and 14. During this period 44,174,000 eggs were handled,
from which 36,520,000 {ry were hatched and distributed. Though the
output was in excess of any previous year’s production excepting
those of 1887, 1888, and 1895, the results were disappointing, inasmuch
as the collections on the Potomac amounted to more than 64,000,000
eges.

The large loss in hatching, amounting to 17 per cent, was due not onty
to the poor quality of the eggs when received, but also to the stoppage
of the water supply for twelve hours, which caused a loss of about
3,000,000 cggs and fry. Phis oceurred when the station was in full
operation. It was apparently caused by a large quantity of material
in the water, resembling rotten wood, bark, and leaves, and as the water
was received and discharged through closed piping it was impossible
to tilter it.

Repairs and improvements.—The interior of the station was painted
during the sunmer, and the equipment was enlarged by the addition
of a can-cleaning apparatus and a steam air-pump. The can-cleaner
consists of a flexible shafting, encased in leather and geared to the
machine-shop shafting by belting. A brush attached to the free end
revolves rapidly, cleaning and polishing the tin. 1t fails to remove
rust, however, even with the aid of pumice stone. The pump was puar-
chased to provide against losses of fish held at the station in case of
stoppage of the water sapply, as occurred on December 9, when, by
order of the District authorities, the supply was diverted from the
building on account of street improvewments. The fish were saved on
that occasion by using ice and aerating the water by hand.

AQUARIUM, CENTRAL STATION (Lt (i. HAKRON IN CIIARGE).

From August 1, 1895, to Jauuary 4, 1890, the superintendent was
stationed at Atlanta, Ga., having been detailed for duty in connection
with the Cotton States and International Exposition. Tle was again
detached from the aquarium on April 1, and assigned to duty in con-
nection with shad propagation on the otomac River at Bryan I’oint,
Maryland, where he remained until the middle of June.

During the summer the grotto was closed on acecount of the high
temperature and the consequent difficulty of maintaining the supply of
fishes. In October collections of marine specimens were transferred to
Washington from Old Point, Virgiuia, and from time to time consign-
ments of sea-anemone, startish, and lobsters were sent from Woods Hole
and Gloucester stations by express.

In addition to these collections, 160 marine specimens that had been
exhibited in the Atlanta Aquarium were transferred to Central Station
aquarium on January 5. A few of these survived to the close of the
year, but the majority died during the spring, owing to high tempera-
ture of the water. The salt water for the marine species is about half
natural aud half artificial, the supply being kept up by shipments
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from the Chesapeake Bay and by the use of Turks Island salt and
fresh water.

Most of the fresh-water fishes exhibited during the year were collected
at various points on the Potomac, though several con.mguments were
received from the stations in Washington and Wythevﬂ.le, Va. .

The only inarine fish observed to spawn in the aquarium dum}g the
year was o flounder. This occurred on April 28. The eges were placed
in a smal] aquarium fitted with air circulation, but they failed to batch,
brobably on account of imperfect fertilization.

The only fresh-water species that spawned Wf:l‘e two small yel.low
berch—on April 1 and 2. The eggs were placed in the McDo'nuld jars
and hatched without difficulty. ' .

It is deemed worthy of mention that so few fresh'-watel.‘ fishes have
ever spawned in the aquarium., The reason for this is attributed to the
use of alum in filtering the water, since the fishes that have spawned
had been held in the water only a few months, and though some of
them lived for three years afterwards, they never spawn.ed a sef:ond
time. Apparently there is no filter in the market that will provide a
suficient amount of water for the aquarium except those requiring the
use of alum as a coagulator. If a sufficient supply of cool water could
be obtained from o well, thus obviating the necessity for a filter, there
would be no difficulty in maintaining an excellent exhibit throughout

the year. With the present equipment the fishes can be held only from
October to the end of June.

Following is a list of marine and fresh-water fishes shown during the
year:

List of specics of fishes, cruslaceans, ete., exhibited at Central Station aquaria during the
Jiacal year ending June 30, 1895,

1 T f
Species, No. !I Species. No. | Species. No.
e
Salt.water: i Salt-water—Continued. | TFresh-water—Continuod.
Pinfish......... . 341 SeATAVEN .............. 2 . Mirror carp (adult)..... 4
Pigtish..... 48 || Searobin............... 1| Golden ide (adult)...... 4
Croaker.... 30 Soa trout....... ..| 11°  Golden tench (adult) ... 8
Sen bass...... 46 Mummichog . ..l 30,) Cemmon tench (adult)..| 12
Red drum.... 7 Sea anemone 100 i Yellow perch (adult)...| 30
Burfish ...... 25 .. Scup..... 4 |i White perch (aduit) 12
Spots ........ 31 ! King erab 4. Sunfish ........ 50
Sheepshead .... 20 . Blueorab. --| 80 Rock hass (adult) 10
Striped mullet. . 13 !| Spidor erab..ceoeeo.....| 10 |I Rock bass (yearling)...| 30
Black grouper.... 4'  Lobstors ........ee..... 6 ;' Mill roach (adult)...... 20
Red grouper. ..... 2 || Fresh-water: i+ Y¥reshwater smolt
Red snapper...... 74  TRainbow trout (adult)..| 14 ; (ndult) ...l 30
Filofish .......... 6 Rainbow trout (year- i+ Chub sucker (adult).... [}
Black drum ........ 1 ‘l HDE) ceeeeeenencennnns 40 |  Yellow catfish (ndult)..| 10
Tautog. .. 28 | Brooﬁtrout (yearling)..| 120 1| Channelcatfish......... }8
Swolltish . 3 l Von Bobr trout (year- | Goldfish.......... .. 50
Toadfish . 12 HDE) ceeennncnna.... 79 Lace-fin daco..... ]
Rockfish . 3 Bln.cfz bass (L. M.adult)| 19 Crappio «.cc...- e 3
Flounder. 6. Black bass (S. M. year- Paradise fish ... 20
Pompano..... 4 ing) 100 || Dogtigh ........ 13
Hog-choker . ... 20 BlncE bass (L Cominon oel ...... 20
Stingray .._..0.00] 2 | ling) ..--..... 100 ii  Fresh-water terray ¢
Yellow-tail ... . 0000 | 20 Lcntﬁer carp (nd 6 Snapping turtle...... 4
oung ghad.............! 300 I Scale carp (adult) .. 4 |
|
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Canr Poxps, Wasiminagrox, D, C. (Revoren HEssuL, SUPERINTENDENT).

Following is a summary of the kinds and number of fish furnished by
this station for distribution during the year: Carp, 91,105; goldfish,
2,137; black bass (large-mouth), 5,959 ; Llack bass (small-mouth), 1,208;
tench, 50,363; golden tench, 44; golden ide, 87; shad, 1,000,000,

The carp furnished were of three varieties, leather, scale, and blue.
The Commissioner having decided to discontinue the distribution of this
fish, arrangements were made during the spring of 1896 to hateh and
rear large numbers of them for fuod for the young bass, and it is esti-
mated that about 600,000 were used for this purpose during the months of
May and June, the ponds west of Seventcenth street producing 300,000,
and the tanks 300,000, They were fed to the bass as soon as they had
attained a length of from one-fourth to 1 inch.

The distribution of tench and goldfish having been discontinued,
efforts were made to rear only a sufficient number for stocking the ponds
and fountains in the public parks of Washington.

Rock bass.—The 39 brood fish from Wytheville, which had failed to
spawn during the season of 1895, were placed in the new poud between
the Monument and west pond carly in April, 1806, They spawned in
May, and while it is impossible to give the exact number of young fish
on hand at the close of the year, it is estimated that there are several
thousand in the pond, varying in length from one-half to three-fourths
inches.

Large-mouthed black bass.—The north pond, having an arca of 43
acres, was devoted to the rearing of this species, When drawn down
in November, 1893, it was found to contain 6,000 fish from 3 to 6 inches
long. These were transferred to Central Station for distribution tuv
applicants in the Last, and the pond was laid bare for the winter and
an effort made to remove the poisonous grasses and insects by scrapiug
the bottom. Iarly in April, 1896, 23 spawners were placed in the main
body of the large pond and 17 in a small portion partitioned off’ at its
southwestern end. Ponds 5 and 6 were were also stocked with 12
spawners each at about the same time. On April 25 the bass were
observed preparing nests, and by the 26th a few were completed. These
continued to increase in numbers, and the first eggs were discovered on
the 28th.

In order to simplify the handling of the young fish 24 artificial nests
were constructed and placed in the ponds. They were circular in form,
9 feet in diameter and 3 inches deep, made of cement, and covered
while fresh with a layer of fine gravel. Although they rescmbled the
natural nests very closely and were placed in favorable locations, no
results were obtained from them. The experiment will be tried again
next year, however, as the failure is thought to have been due to the
fact that they were placed in the ponds late in the scason. As the bass
spawn late in the afternoon or very carly in the morning, the process
was observed only once.



REPORT OF COMMISSIONER OF FISII AND FISHERIES. 43

On May 12, the first young fish wero noticed, and from that tinlle the
number increased daily. Up to the ageof eight days the ponds afforded
them an abundance of natural food, consisting principally of species of
ROlator-ia, Hydatina, and Euchlanis. These constituted the first food
of the young fish, as disclosed by microscopic examination of the con-
tents of the enlarged pharynx. After the eighth day that class of food
apparently proved to be insuflicient, as they appeared to be looking for
more substantial matter. At the age of two weeks carp, from 8 to 11
days old, were supplied and were eagerly eaten by the young bass.
The carp were fed them until some time in June, when finely chopped
fish were substituted. :

Owing to the fact that the young fish attain different sizes and prey
upon each other, the ontput from the ponds herctofore has been very
small, and it was determined this season to attempt the rearing of them
In small ponds and tanks located on the terrace in front of the cottage.
Between the 1st and 12th of June 5,000 were transferred to the tanks
and held for a fow days, when they were ifssorted according to size and
placed In small rectangnlar ponds. They were fed regularly on chopped
fish, and as the ponds were well stocked with plants they also obtained
a certain amonnt of natural food.

During the first two weeks the losses in the tanks were heavy, but
t.lliS was acconnted for by the high water-temperature, which ranged
from 920 to 959, and by its muddy condition. The sudden change from
f,he comparatively clear water of the ponds to the hydrant water greatly
impaired the health of the young fish, as the organs of respiration were
v_isibly affected, even after a very short stay in the tanks, The epithe-
lium of the lamellw of the gills would become covered with a slimy,
veil-like scum, and those so affected usually died during the second or
t‘hu'd night. As many as 30 or 40 dead ones were frequently taken
from tanks containing 500, and at one time the death rate reached
110:1}']y 60 per cent. ‘Thus from lots of 500 each from 150 to 200 or moro
perished in a few days after being transferred from the ponds, and the
total loss amounted to about 2,000. The transfer of the second lot was
made under more favorable conditions, the temperaturé being lower
and the hydrant water clearer. Only about 12 per vent of this lot were
lost, and the loss on the third lot amounted to only 3 per cent. At
" the close of the year 12,270 had been transferred from the north pond
to the tanks and small ponds, and indications point to successiul
results.  No difliculty was experienced in keeping from 2,000 to 3,000
m ponds varying from 2,000 to 3,000 square feet jin area. They soon
learned to take the chopped fish from the feeding boards, and appar-
ently thrived on the food. Tt is difticult to give even an idea of the

nmnber.ol young bass left in the north pond, on account of the dense
vegetation,

s“iﬁf’li]’v-m(t)lnthcd black bass.—When _the s01.1t1x poud, cogtaining the
1,200 ve(f)llll‘l‘ 1ed bass, was drawn df)wx} it was found to con?u;n only about
of Doues ng fish, which were distributed as usual during the montl

ccember., At the same tiwe the large-mouthed bass were placed
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in the north pond 30 breeders were put in a small section of the south
pond, which had been partitioned off as a spawning-bed. They com-
menced building nests on April 25, and young bass were noticed on
May 13. Although every effort was made to secure good results from’
this species, the indications are that the total output will not exceed
two or three thousand. Attempts were made to remove the young fish
from the ponds by the same method employed with the large-mouthed
species, that is, with {ine-meshed seines, but up to the close of the year
only a few specimens had been caught. It is thought that the poor
success with this species was due to the high temperature of the wates.
They were fed on the same material as the large-mouthed bass, namely,
natural food in the ponds during the first stages, then young carp, and
afterwards finely chopped fish.

Shad.—During the latter part of October the shad fry whieh had
Deen placed in the west pond in April, 1895, were liberated. It is
impracticable to count these fish, but the number liberated was esti-
mated at 1,000,000, They hall attained a length of from 3 to 5 inches
and were apparently strong, healthy fish, baving had an abundance of
food throughout the summer. In liberating them in the otomac they
were permitted to pass out the gates gradually at night, as it is believed
that they would be destroyed by the immense schools of white and
yellow perch lying outside the gate if liberated during the day. The
pound was left bare during the winter in order to destroy noxious weeds
and plants.

Between April 25 and 28, 1896, 2,333,000 fry were introduced into the
pond. At thecl se of the year large numbers could be seen, though
they had not attained as large size as in past seasons.

BRYAN POINT STATION, MARYLAND (8. G. WorTH, SUPERINTENDENT).

With the view to increasing the output of shad iry, the allotment for*
the propagation of that species on the Potomac was increased from
$4,000 to $6,000, and arrangements were made to push the work to its
utmost capacity. L. G. Harron, superintendent of the aquarium, was
detailed to assist in the work, and reported for duty on April 1.

In addition to the launch Petrel, which.was utilized between Bryan
Point and Alexandria, a steam tug was chartered, which, with a large
force of spawn-takers, attended the gillers and seines between Gunston
and Treestone Point, commencing April 20, and covering daily about
15 miles, until May 23, when the vessel was rcleased and the spawn-
takers attached to it discharged.

The returns from this section of the river were disappointing in view
of the fact that more thau a third of the funds available were expended
here, while the collections amounted to only 153 per ceunt of the total
take. A like result may be experienced any season, however, as the
spawning-grounds of*the shad vary with the condition of the river and
the lateness of the season. This year, owing to absence of rain, the
fresh water diminished and the salt water backed far up the river.
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The collection of eggs commenced in April and ended on June 17,
resulting in the procurement of 64,362,000, This exceeded the tak.e of
any previous year excepting 1888 and 1895, when the C(’“e(ftlons
amounted to 81,179,000 and 66,035,000, respectively. The quahty‘ of
-the egs was exceedin gly poor, however, probably because of the high
temperature of the water which prevailed throughout the season. They
were derived from 5 haul seines and 121 gill nets, the seines producing
8,477,000. Of eggs collected from shad caught in gill nets, 33,234,000
were taken by 8 gillers, an average of 4,154,000 to each man. The other
gillers employed averaged only about 204,000, These men operated
Within sight of the station and within a radius of 2 miles.

The eggs were held at Bryan Point from 12 to 36 hours and then
backed on wire trays overlaid with wet cloths and shipped to Central
Station by the Washington and Mount Vernon boat. Transfers were
wade daily from April 22 to Juno 17, except on May 17 and 30 and
June 7 and 14, The shipments in April amounted to 19,817,000; in
May 31,572,000, and in June 13,399,000, an average of 2,202,000 per
day in April, 1,018,000 in May, and 788,000 in June. :

'The force was reduced on May 23, when the services of the tug wore
(llscoutiuued, and again on the 29th, only a sufficient number of meu
being retained to store the property and attend the gillers operating
within easy distance of the station; that is, between Mount Vernon
Pier and River View,

The cost of making collections this season amounted to only $47 per
1,000,000, whereas the average cost in previous seasons has been about
280 per 1,000,000, '

The cggs during the entire season were poor in quality, and were
inferior to any taken in previous years. Ounly 44,000,000 of those col-
lected were delivered at Central Station, and the total loss, amounting
to 43 per cent, was increased by the accidental destruction of 3,000,000
eggs and fry in Central Station. From 1885 to 1892 the difference
between the eggs collected and the output from Central Station ranged
fro'm 1144 to 41 per cent, the average loss being 25.47 per cent. Of
this, 14.94 per cent represented the loss from time of collection to
delivery at Central Station, and 10.53 per cent the subsequent loss in
. !):Ltchiug. The bulk of the run of shad appeared on a rapidly ascend-
Ing temperature, and it is probable that the eggs were of poor vitality
when taken, as the rise in temperature was greater than had been
TCC()}‘(IGLI in 11 years preceding. The temperature of the water at the
station registered 46° on April 10, 48° on the 12th, and on the 21st,
when large collections were being made, it reached 719, a rise of 25° in
ten (}ays. Though the catcl of shad was enormous up to and including
April 21, after which it commenced falling off, the total catch probably
fell short 50 per cent, the season being one of the most unprofitable

iygr known on the upper river to the fishermen. Seines which took
90,000 shad in 1895 took only 30,000 in 1896.
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During the season an examination was made for a new site for a
shad station, but no place was found to possess superior advantages
over Bryau Point.

Tor the successful operation of this station in future it is recom-
mended that two suitable lnunches be provided in order that all of the-
seines and gill nets fishing between Alexandria and I'reestone Point
may be attended; also that the daily shipments of eggs to Washington
be made by launch instead of by steamboat, as heretofore.

IFollowing is a record of the air and water temperatures at Bryan
Point during the months of April, May, and June:

Record of air and water temperatures at Bryan Point.

Adr. i Water.

Dato.

Noon. 6p.m. Mean. 6Ga. m. | Noon. ! 6 poan.” Meun.
i ! -

G,

April 55 58 48 46 A4 16 46
16 51 45 : 46 47 47
33 41 39 37 16 46 16
48 | 45 - 40 41 45, 15 45
37 : 50 - 46 41 4 45 45
42 56 46 48 45 46 46
35 15 39 59y 46 46 45"
34 49 .42 41 46 46 47
31, 50 48 44 46 16 47 .
PR 45 45 44 46 46 46 ©
45 50 50 48 . 16 16 47
45 62 7 68 47 48 49
5 86 72 o 18 50 2
62 82 79 74 51 54 55
G0 82 80 74 52 55 56
50 81 82 T . 55 57 o8
63 . 83 . 85 77 59 U} G4
62 85 ®5 77 62 . G i .
69 91 81 80 64 | 68 08 -
GR 81 - 81 7 66 | 68 63
71 70 7 75 68 71 i
54 70 66 63 66 . 63 [t
45 61 60 55 - a6 - 68 6o !
56 63 61 60 67 69 09 1
56 58 58 563 66 66 : 67!
52 58 60 b6y - [ Gt [Ha
46 68 G2 ORE Gl 65 66
55 69 71 (10 64 [ Gt
o8 70 T4 67 G4 07 67
61 ) 66 56 [ o4 | 67 67
. May 57: 58, 58 577 63 64 6t |
(i3] 08 67! Go 63 G4 G5 |
61 72 68 68 G4 6hH 66 |
63 i a! kil 69 i 04 [E1] 7
63 88 . 78 76 64 68 3
ezl 1t 0 By, 04 o8 68
55 67 G2 68 G4 06 66
45 63 G4 57 63 G 66
56 ; 72 87 I H 67 68 G9
G4 ; 80 8 M 68 i%] 710 60y
641 87 80 79 69 71 720703
67 | 86 77 763 69 73 721 71
6| 86 8 77 70 7 71| 72
08 80 %, 75 7l 73 Ty
72 80 50 17 72 74 4 T334
55 74 80 603 i 72 74 75 73%
68 ! 89 86 51 74 75 PO
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Liceord of air and wuler temperatures at Bryan Point—Continued.
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WYTHEVILLG 87aTioN, VIRGINIA (GEORGE A. SKAGLE, SUPERINTENDENT).

The following table shows the number of fishes of various spe’cies on
hand at the beginning of the fiseal year:

i Calendar year in which hatched.
Species. oo

I 1894, | 183, | 18ue. ;1801

tainbow trout............... 700 800 | 1,965 ; 600
Blackeapotted tront .o T BT 120 ...
Carp ..o ;
Goldfish
Teneh...oooo....
Black Luss
Rock bass

The workof distributing the year’s production of fish was commenced
October 9 and continued nutil December 28, the total output consisting
of 74,695 rainbow trout, 13,205 rock bass, and 1,460 large-mouthed
black bass,

Ruinboiw trout.—The rainbow trout were held in troughs and in the
five rearing-ponds below the hatchery until fall, being fed as usual on
mush and liver, The season’s supply of eggs, amounting to 980,700,
were obtained from 1,156 females, 660 male fish being used to fertilize
them. The trout commenced spawning on November 10, and eggs were
obtained from that time to the end of TFebruary, the collections by
months being as follows: November, 67,000; December, 647,600; Jan-
uwy, 246,500 TFebruary, 19,700, The increased number and . the
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unusually fine quality of eggs obtained this season were attributed
to the changes made in the spawning-pouds. Of the 980,000 collected,
380,000 were retained at the station and produced strong healthy fry,
but owing to the muddy condition of the water in March, when the fish
were very small, the losses were lheavy, amounting in all to about
75,000. As the facilities at the station were inadequate for carrying
over 125,000 to the yearling stage, 112,000 were distributed as fingerlings
during the month of April to applicants in Virginia and Tennessee,
and at the close of the year there remained on hand 117,300.

The following table shows the shipments of eggs made to other sta-
tions of the Commission, State fish commissions, and foreign applicants:

Applicant. Number. | Applicant. ! Number.
Dr. E. G. Shortlidge, Wilmington, Del...1 10,000 17,1, Newton, New Haven, Conn....... | 25, 000
U. . . C. Station, iast Orland, Mo ... 23,000 | U.S.¥.C.Station, Capo Vincent, N.Y | 25, 000
Société Nat. d'Acclimatation, Paris, | U.S. F. C. Station, Washington, D. Cc...! 15, 000

TPANCO. cveeeanrnnmocs msesvanzsoascnc 50, 000 | New Hampshire Fish Commission,

Mnj.J. W. Turner, Bertrix, Belgium....| 60,000 Manchester, N.H .. cooeiaieiianann. ‘ 25, 000
M. Raverct- Wattel, Focamp, Franco ....| 25,000 ' 7. 8. F. C. Station, Northville, Mich. ...} 25, 000
U.S.F. C. Station, St. Johnsbury, Vt....| 75,000 | |

Black bass and rock bass.—Early in the spring the adult bass were
placed in the breeding-ponds and artificial nests were introduced.
These consisted of wooden boxes, 20 inches square by 2 inches deep,
with flaring sides, filled with gravel. Chestnut was seiected for the
boxes, as that wood quickly changes when wet to a color which closely
resembles the bottom of the pond. The nests were marked by stakes
extending a foot or more above the surface of the water, and with the
object of protecting the parent fish from the sun and also from encmies,
a wooden hood, 15 inches by 20 inches, was attached to each of these
stakes below the water surface. The nests were examined once a week
and those containing eggs were transferred to tlie rearing-ponds.
Very satisfactory results were attained with the rock bass, but they
were only partially successful with the black bass. The nests for the
rock bass were the same as those for the black bass except that they
were 15 inches by 15 inches in size.

With suitable ponds and with the experience gained this season in
making these nests, there is little doubt but that they ean be success-
fully used with the black bass next year. Af the close of the year
indications point to a large crop of rock bass and a fairly good output
of black bass, though it is doubtful whether the final results will be
any better than in past years, owing to the condition of the ponds,
which leak so badly that it is difficalt to keep them even half filled
with water.

Black-spotted trout.—As these fish bad been held at the station for
a pumber of years without producing eggs, they were traunsferred to
Atlanta in December for exposition purposes.

Other fishes—The propagation of carp, goldfish, and tench for distri-
bution having been discontinued, the ponds heretofore devoted to that
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purpose will be repaired and utilized in future for rearing the basses.
Most of the young goldfish and tench and a number of the carp on
hand at the beginning of the year were transferred to Atlanta for
exposition purposes. The adult goldfish were liberated in Tate Rumn,
and the brood carp and tench were retained at the station.

During the year the commissioners of the State of Virginia expended,
under the direction of the superintendent, $250 of the rent paid by the
Government for this station in making the most necessary repairs.

PuT-I1N BaY STATION, OBIO (J. J. STRANAHAY, SUPERINTENDENT).

During the summer hatching batteries similar to those in use at the
Duluth and Detroit stations were installed, thereby increasing the
Cap'acity of the hatchery from 700 to 1,000 jars. By this system of bat-
teries the water is used over eight times, which results in the saving of
about one-half in the amount of coal consumed, as it-requires otily 300
gallons of water per minute for 1,000 jars, whereas under the old system
800 gallons per minute were required for 700 jars. :

Whitefish.—The usual arrangements were made during the month of
(?cteber for the collection of eggs from all of the pound and gill net
fishermen at the western end of Lake Tirie. The first cggs were taken
on November 4, one day earlier thau ever before at this station, and by
ﬂl(? 25th of November 188,163,000 had been socured from the following
points: Port Clinton, Ohio, 92,403,000; Toledo, Ohio, 25,029,000; Put-
in Bay Island, 15,615,000; North Bass Island, 27,540,000; Middle Bass
Island, 13,284,000, Kelley Island, 9,441,000, Catawba Island, 4,104,000;
West Sister Island, 333,000; other sources, 414,000,

The usual system was employed in making the collections. The
sl')awu-ta,kers stationed at the different points visited the pound and
gill nets of the fishermen every day when fished and the eggs obtained
were brought to the station in wooden kegs or transportation cans by
the steamer Shearicater. Bggs collected at Toledo and other distant
points were packed on eanton-flannel trays, inclosed in wooden boxes,
and shipped to Port Clinton by rail, thence by the Shearwater to the
station. These boxes are provided with hinged, doors, and cach of
them is capable of carrying about 750,000 eggs.

The take this season was not only the largest ever secured, but the
eggs were of excellent quality. This was partly due to the fine weather
prevailing during November, but the good results are to be mainly
attributed to the fact that trained spawn-takers were hired, whereas
in past years the fishermen collected most of the eggs. :

Shipments of eggs were made during the months of November and
December as follows: Cape Vincent, N. Y., 26,540,000; Duluth, Mipn,,
10,000,000; Alpena, Mich., 5,000,000. .

Car No. 3 also transported 3,000,000 to Bear Lake, Idaho, where

2,940,000 fry were hatched from them and liberated in the lake.
F. R, 96——4
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The eggs vetained at the station commeuced hatching early in
April, and 120,950,000 fry, produced from them, were liberated at the
following points:

Toint of deposit. Number. “ Point of deposit. ‘ Number.

Peach Point Reeof, Ohio..ccoveaceeeenn 1,400,000 ;| Middlc Bass Island, Ohio | 5, 670, 000
Rattiesuako Islamd Reef, Ohio.. ..| 22,620,000 i Niagara Reef, Ohio.... .- 11, 080, 000
BRallast Island Reef, Ohio.... 7,300,000 ' Buckeye Island.... 5, 070, 000
North Bass Island Reef, Ohio 23, 460, 000 | West Sister Island .. ..oooieeaaonen 4, 200, 000
(ireen Island Reef, Ohio... G, 400, 000 || Toledo Field, Ohio. e oviiiaae-en 3, 300, 000
Starve Island Reet, Ohio... 5,600,000 ;! Monroe I'ield, Mich............coeeen 3, 300, 000
Port Clinton Field, Ohio. ..113,280,000 ; Turkey Lake, Syracuse, Ind......... 2, 000, VU0
Kelley Island, Ohio..cccvuennen ..| 5,670,000 |

During the period of incubation the water in the lake became so low,
on account of a southwest gale, that the suction pipe was above the
surface of the water,and the supply to the hatchery was cut off for six
hours. The closed circulation was used without apparent detriment to
the eggs during this period.

The use of air jets in keeping the scereens in the fry tanks clean and
freo from shells has proved a success. The screens now require little or
no attention, whercas, under the old plan, it took the services of sev-
eral men to keep them clear when the fry were coming out rapidly. It
is also believed that under the old system the fry suffered more or less
from coming in contact with the screens. As now arranged, the jets
coming up from the bottom on the inside produce active currents of
water, which prevent the fry and shells from touching the sereens.
The fry are also kept from collecting in large numbers at the bottom
and smotherfng, and they arc undoubtedly made active and healthy by
the thorough aeration of the water.

Lake herring.—The collection of eggs of this species, although pushed
earnestly, was almost a complete failure, as very few herring were cap-
tured this season. From the 1,200,000 eggs secured, 696,000 fry were
hatched and liberated at North Bass Island Reef.

Lake trout.—During December 1,000,000 lake-trout eggs were received
from Northville, from which 685,400 fry werc hatched and planted on
Rattlesnake and Ballast Island reefs.

Bluaek bass.—During the spring attempts were made to hatch the
eggs of the small-mouthed black bass by artificial fertilization. Male
and female fishes, apparently in the act of spawning, were taken from
their beds, but in only one instance were fry hatched from eggs col-
lected in this way. The eggs were forced from the female with great
difficulty, and in no instance could milt be obtained from the male;
hence it became necessary to open the fish and remove the spermaries,
whiel were then cut up and mixed with the eggs, a little corn starch
being added to prevent adhesion. The eggs wero then placed in the
McDonald jar and worked as usual. They showed little tendency to
adlere to eacl other or to the jar any more than is usual with white-
fish or pike-perch eggs. On the following day they were taken from the
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jar, counted, and examined under the microseope, when it was found
that 83 per cent of them were impregnated, the form of the embryo
showing plainly. The water temperature at the time was 63°, and the
eggs developed rapidly, hatching on the 12th, four days after being
takeu. A dram of the cggs were counted and they were found to meas-
ure 100,096 to the fluid quart. The ovaries of onc female, weighing
14 pounds, were removed and found to contain 4,011 ncarly mature
eggs, or 2,674 to a pound of fish, Bggs collected from fish caught at
the Put-in Bay dock and at North Bass Island were impregnated as
described above. Apparently these were as good as the first ones
taken, but fuugus set in within twenty-four hours and all of them died,
hotwithstanding they had received careful handling.

As it is believed that a large proportion of bass cggs are destroyed
by storms, it was determined to experiment with artificial nests, the

_ Object being to remove the oggs to the station as soon as practicable
after the fish deposited them. Two hundred nests were made of Port-
land cement and sand, 14 inches across the faco, one-half inch thick,
and slightly dished in the center. While the cement was still plastic
small-sized gravel was imbedded therein so that it would resemble the
hatural nests.  About half the nests were placed in depressions in the
gravel and rock in the bay adjacent to the station and the rest of them
on mud and sand bottom, being slightly sunk below the natural surface
and covered about an inch deep with selected gravel of the size of
chestnuts. On the morning of the 7th many bass were observed on
the natural nests, but only one of the artificial nests was occupied. In
many instavces the bass first selectéd the artificial ones, but after fan-
ning them off with their tails, according to their habit, they deposited
the spawn on larger gravel in the immediate vicinity. As soon as this
was noticed the nests were covered with gravel as large as hens’ eggs
and more or less angular in shape. This remedied the difficulty, and
a.lthongh most of them had already selected their beds, thirteen estab-
]1she(.1 themselves on the artificial nests. Four of the nests left in the
lulke in front of the hatchery after the black-bass season closed were
afterwards found to Le occupied by rock bass.

Owing to the hi gh temperature prevailing the experiments were unsuc-
tessful. On May 10 the water temperature rose from 64° to 69°, and
on the morning of the 12th it was found that every nest in the bay,
both natural and artificial, contained fungussed eggs. The artificial
nests containing eggs were at once removed to the fry tanks at the
station, running water turned on, and the temperature was lowered
gradually to 65° by means of ice. This stopped the death rate and a
few hundred fry were hatched; they were very weak, however, and
survived only a few days. It is belicved that very successful work can
be done with artificial nests in future, and it is recommended that
arrangements be made with this object in view.
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NORTHVILLE STATION, MIcHIGAN (I N. CLARK, SUPERINTENDENT).

As in past years, the fish-cultural work at the Michigan stations was
directed by Mr. F. N. Clark, the Northville Station being utilized for
hatching trout eggs and Alpena for whitefish. In August the superin-
tendent, accompaunied by the foreman at Alpena, visited the important
fisheries on Lakes Huron and Michigan and arranged for collecting
lake-trout and whitefish eggs. He also made preparations to establish
a field station for collecting brook trout on Au Sable River at Stephan
Point, about 8 miles from Grayling.

During the months of July and August the station force was employed
as usual in repairing the pouds, improving the grounds, and overhauling
and repairing the hatching apparatus. The spring {urnishing the main
portion of the water for hatching operations has been failing for two
years, and owing to protracted drought the water was lower this sum-
mer than ever known before. As a result of this the losses of fish held
at the station were very heavy, the wild trout collected from the Au
Sable suffering most severely.

Lake trout.—The first consignment of lake-trout eggs was received
from Alpena on October 27 and the last on December 5, the total col-
lections amounting to 11,122,000, over 3,000,000 in excess of any previous
year's take. Owing to the limited capacity of the hatching-house it
became necessary to ship 5,750,000 of them, and they were consigned as
follows:

Consignce. Number. || Consigneo. Number.
| E— . .
U.S.T. C. Exhibit, Atlanta, Ga....... 35, 000 i LEd.Jefferson, Mammoth Springs, Ark. 5,000
g. S. }: C. Station, Cape Vincent, N. Y.| 3, ﬁgg, 000 ‘l Sw;;iss De a;‘tme’nt 3f Agriculture, 000
. ! erue, Switzerland ........coeeaaas 50,
U. 8 l.(l)gg: 800 | E%}u;} Studor, White Lake Corners,
U. , 000 ¢ "2 T L 200, 000
. 50, 000 |= Nebraska Fish Commission, Soanth
(1 Bend, Nebre.eeeeeeioeeeiinnnnennn. 200, 000
200, 000 || Vermont IFish Commission .......... 300, 000

Of these eggs, 4,600,000 were shipped in the green stage and 1,150,000
after the eye-spots appeared. Irom those remaining at the station,
1,295,000 fry were hatched and distributed during the months of April
and May, plants amounting to 400,000 being made in Lake Huron,
750,000 in Lake Michigan, and 100,000 in the Straits of Mackinac. The
remaining 45,000 were distributed to private individuals for stocking
inland lakes.

Brook trout.—Arrangements having been made with Mr. H. Stephan
for the lease of 4 acres of land on a brook flowing into the Au Sable, a
field station was established and the collection of fish commenced on
August 26. Operations were continued until November 10, during
whiclh time 6,453 trout were caught and confined in a -pond prepared
for them. During the early part of the season the collections were
made with rod and line, but after October 1 a seine was used with
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excellent, results, a 20-foot minnow net bringing in at each haul from 5
to 75 trout. The largest catch in any one day was over G00. The
first ripe fish were found on October 3, and by the close of the season
386,807 eggs had been secured. From the experience gained this
year, there is no doubt that much better results can be secured, and at
reduced cost,‘ as it is unnecessary to establish the station before the end
of September, '

A number of experients were made during the season in transferring
egas before they were eyed from the field stations to Northville. Four-
teen shipments of eggs were made, varying in age from 1 to 22 days,
and it was found that they could be moved successfully up to and
including the eighth day; between the eighth and the eighteel'nth days
thelosses were much heavier, in some cases being as high as 50 per cent.

The mortality among the wild brook trout taken from the Au Sable
early in the summer was very Lieavy, und only 233,928 eggs were secured
- from them. TFrom the domesticated stock 46,710 eggs were taken from
78 spawners. Of 667,445 brook-trout eggs obtained from all sources
during the season, 75,000 were transferred to the U. 8. Fish Commission
statious at St J ohmnsbury, Cape Vincent, and Duluth; 20,000 were
furnished to the Minnesota Fish Commission, and 20,000 to applicants
in Olio. From the remaining stock, 210,000 fry were hatched and fur-
nished in March and May to applicants in Michigan. Iowa, Wisconsin,
and Ohio, for planting in public waters.

Von Bekr trout.—Of the Lrood stock on hand, 132 females spawned
during the season, p‘roducing 60,400 eggs. The first were taken on
November 6 and the last on January 7. They commenced hatching in
February and the 30,000 fry resulting from them were distributed with
the brook and lake trout during the month of May.

Loch Leven trout.—Most of the eggs secured from this species were
taken from 3-year-old fish, as only 23 females of the older brood stock
spawned. The total number of ripe fish used was 262, and the nawber
of eggs obtained from them waus 132,000. Of these, 20,000 were assigned
to the Nebraska and Minnesota Fish Commissions, and 17,000 fry were
hatched from the balance and distributed to applicants in Michigan
and Indiana.

~ Steelhead and rainbow trout.—On April 5 a consignment of 75,352
steelhead trout eggs was received from Fort Gaston Station. The eggs
were eu route twelve days and only 3,363 dead ones were picked out
on arrival. The 55,000 fry resulting from them were planted carly in
May, deposits being made in Tawas and Pine rivers, emptying into Lake
Huron, and Maple River, Straits of Mackinac. From a consignment of
25,000 rainbow trout eggs shipped from Wytheville Station, 20,000
fry were hatclied and distributed during the spring, '

Black buss—The small-mouthed black bass transferred from Put-in
Bay showed no inclination to spawn this season. This was proba:_bbl.y
due to the fact that they were confined in small shallow pouds, and it is
recommended that a pond at least an acre in area, with the necessary
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spawning-beds, be built south of the reservoir. With the view to
inereasing the supply of water for the hatchery a 3-inch artesian well
was sunk during the month of April. At a depth of 964 feet a flow of
14 gallons per minute was obtained, the temperature being 50°. There
has been no opportunity to test the value of this water for hatching
purposes, but it was tried on a trough containing 23 brook trout for
one week. During this time the fish did not thrive. Their gills became
affected and they refused to take food. Whether this was due to the
fact that the temperature of the water was much lower than that of
the spring water, or to the presence of injurious foreign matter, can
not be determined. The water had a slight taste of iron, but a chemical
analysis developed the fact that it was not in sufficient quantities to
prove injurious. By mingling it with spring or creek water good
results were secured.

An appropriation of $13,000 having been made by Congress for the
construction of a mnew hatchery, a dwelling for the superintendent,
and the increase of the spring-water supply, the superintendent was
instructed in June to submit the necessary plans and specifications.

At the close of the year the stock of fish on hand was as follows:

Calendar year in which hatched.

Spocies.

| 1896. | 1805 ' 1894, , 1803, | 1802

TFOOK ATOUE <o ceeeecannnsmrmassenmrssnmasesmemassrcossmsnies
Wild brook trout
Von Behrtrout.....cceeens
Loch Levon trout
Black bass....ccoiuerceene

TOUAL oo s eemee aameeraam e e e e mema s naeaaas ;

ALPENA StATION, MIcniGaN (F. N. CLARK, SUPERINTENDENT).

The foreman of the station, Mr. H. D. Dean, having been appointed
saperintendent of the station at Cape Vincent, N. Y., the position
thus made vacant was filled by the promotion of 8. W. Downing, fish-
culturist. Arrangements were perfected during the month of August
for the collection of lake-trout and whitefish eggs, and in October a
large foree of spawn-takers was employed and stationed at all of the
important fishing-grounds in the upper waters of lakes Huron and
Michigan.

Lalke trout—TFavorable weather and an unusually large run of trout
permitted the collection of over 7,000,000 cggs at Charlevoix and
Beaver Island, an excess of 4,000,000 over the previous year’s take at
these points. On account of the frequent storms prevailing at the
Caribou Islands and Detour, where collections in the past have usually
been large, the nets could not be lifted regularly, consequently most of
the fish taken from them were unfit for use. The eggs secured from
the fish canght in Lake Michigan were forwarded to the field foreman
at Charlevoix, and from there they were shipped by rail to Northville.



ProTo ENG, Lo MY,

SELECTING AND STRIPPING RIPE TROUT, NORTHVILLE, MICH.

‘9681 'O "4 S 'n Hoday

("g a3ed aoej 0)

‘8 31vid



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 55

They were tiansported as usual on canton-flannel trays packed in
boxes, and the majority of them arrived in excellent condition. 'The
season closed on December 5 with a total collection of 11,122,000 from
the following points: Caribou Islands, Lake Superior, 450,000; Manis-
tique, Lake Michigan, 1,500,000; Beaver Islands, Lake Michigan,
4,634,000 Charlevoix, Lake Michigan, 2,552,000; Detour, Lake 1luron,
468,000; Alpena, Lake Huron, 1,518,000.

Whitefish.—The collection of whitefish eggs commenced November 2
and continued until December 17, during which time 44,420,000 were
secured from the following points:

Lake Hurou: Alpena, Mich., 15,070,000; Hammond Bay, 5,000,000
Oscoda, Mich., 1,200,000,

Lake Michigan: Manistique, Mich., 14,500,000; Beaver Island,
4,500,000; Naubinway, Mich., 2,500,000 ; Warehouse Point, Michigan,
1,200,000; Epoufette, Mich., 450,000, .

In addition to these, a consignment of 5,000,000 was transtferred
from Put-in Bay hatchery. Two lots of eggs were shipped, one con-
signment of 50,000 being sent to the Japanese Imperial Government,
and another of 800,000 to Atlanta for exhibition parposes; the balance
were retained for hatching and 35,850,000 iry were produced from
them. The percentage of fry hatched this year was much better than
that ot the previous year, owing to the fact that most of the eggs were
obtained from fish captured in pound nets. The experiment of penning
whitefish was made at North Poiut, near Alpena, and although it was
not so successful as anticipated, 4,000,000 egus were secured from the
500 fish confined, and it is believed that from 20,000,000 to 25,000,000
can bo secured next season in this manner, at an expense of $1,000,
The fish werc transferred from the pounds to the live-cars and thence
to the crates without injury, though a few of them hardened afterwards
and produced no eggs. This was attributed to the fact that the crates
were located in very shallow water, the most difficult part of the under-
taking being to find a place where they could be anchored securely in
deep water.

DrLuti SraTioN, MINNESOTA (8. P, WIRES, SUPERINTENDENT).

During the summer tho force of the station was employed in repairing
the hatehing apparatus and painting the buildings. The main Hume
which supplies the batchery with water was repaired and painted and
the boiler and pump overhauled, preparatory to the opening of the
spawning season.

Lake trout.—Early in September arrangements were made with the
fishermen on Lake Superior for collecting lake-trout eggs. The season
opened September 18 and continued to November 5, eggs being obtained
atthe following points: Port Arthur, Ontario, 1,675,000 ; Grand Portage,
Minnesota, 250,000; Bayficld, Wisconsin, 1,998,000; Isle Royale, Mich-
igan, 1,392,000; total, 5,315,000,
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The eggs were forwarded to Duluth by steamer and arrived in excel-
lent condition, considering the fact that it was frequently necessary to
hold them on trays in the transportation boxes from 10 to 12 days before
shipping, and in one instance they were held as long as 30 days, though
it is not usunally considered safe to hold them longer than 20 days. The
fish from which these eggs were collected were caught in small gill
nets set in shallow water on reefs near the shore.

As soon as the eggs were fertilized they were placed on canton-flannel
trays 18 inches square, about three layers deep, and then packed in
cases holding 20 trays each. Early in the season, when the weather
was warm, the bottoms of the cases were covered with wet moss and
crushed ice, and a tray filled with wet moss was placed on top of that.
The trays containing eggs were then packed one above the other, and
at the top was placed another tray filled with wet moss and crushed
ice. As the weather became colder the ice was omitted. The eggs
were removed from the cases every 24 hours, thoroughly sprinkled with
cold water by meauns of a sprinkling pot or whisk broom, and after being
well drained were returned to the cases. A consignment of 50,000 was
shipped to Mr. G. I. Mills for the Nevada Fish Commission. From the
balance, 4,400,000 fry were hatched and distributed during May and
June, 130,000 being furnished to applicants in the States of Minnesota
and North Dakota. The remainder were deposited in the vicinity of
the fishing-grounds from which the eggs were obtained. The total loss
of eggs and fry amounted to 867,000.

Whitefish.—The fishing operations at Basswood Lake, Minn., and
Whitefish Lake, Ontario, were seriously interfered with by severe
storms and cold weather early in the season; hence the collections at
those two points amounted to only 7,000,000. As this number was
inadequate for stocking public waters, a consignment of 10,000,000 was
transferred to Duluth from Put-in Bay Station. The eggs commenced
hatching about the middle of April and fry resulting from them were
liberated in Lake Superior between April 20 and May 8 at the following
points: Iron River, Wis., Isle Royale, Mich., Bayfield and Raspberry,
Wis. The loss of eggs and fry to the time of planting amounted to
7,000,000,

Steelhead trout.—In order to test the adaptability of steelhead trout
to the waters of the Great Lakes, a consignment of 150,000 eggs was
forwarded from the Fort Gaston, Cal., station during the month of
April, and the 135,000 fry resulting from them were planted, between
June 4 and 15, at the following points: Washington River, Isle Royale,
Mich., 30,000; French River, Minu., 20,000; Brule River, Wis., 20,000;
Split Rock River, Minn., 20,000; Poplar River, Minn,, 20,000; Baptism
River, Minn., 10,000; Sucker River, Minn., 15,000.

Consignments of brook and rainbow trout were also received from
Neosho and Northville statious, from which 16,000 rainbow trout and
3,200 brook trout were hatched and distributed to applicants in Min-
nesota and North Dakota during the month of May.
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QUINCY STATION, ILLINOIS (8. P. BARTLETT, SUPERINTENDENT).

At the beginning of the year the prospects for a good season’s work
were poor, as the lakes and sloughs from which supplies of fish were
ordinarily secured dried up during the preceding year and the u§ual
spring rise occurred too late to permit of their being used for spawning-
grounds. The station was thus left dependent on a few large flat la]fes
connected with the river, which had become thoroughly stocked with
bass. From these a number of young fish were collected for immediate
distribution, and 50,000 additional were transferred to a pond near
Meredosia, leased from Mr. F. H. Ray, who had constructed it for the
purpose of storing temporarily the fish caught for market by his mwen.
A number of breeding bass had also been introduced into this pond,
and the number of fry resulting from them was estimated to be about
50,000. '

The distribution made carly in the year was fair, but about the end of
July a series of unprecedented storms occurred. A cloud-burst caused
the river to rise 6 feet in a few hours, overflowing the dam and permit-
ting the escape of all but 2,000 of the 100,000 fish in the pond. About
26,000 young bass were gathered from overflowed points near Quincy,
and as it was thought to be unsafe to keep them in live-boxes, arrange-
ments were made with the city authorities for the use of a fountain
basin, 50 feet in diameter and 3% feet deep, supplied with water from
the city reservoir. The fish were held for six weeks, during which time
a quantity of ground liver and 300,000 river minnows were fed them,
but notwithstanding the efforts made to feed them to their fullest capac-
ity, the larger fish devoured the smaller ones to such an extent that
when the basin was drawn down only 2,482 were found.

Late in August collections were again undertaken, and, although
wany fish were secured, the greatest difficulty was experienced in
transporting them from the places of collection to the live-boxes at
Meredosia and Quincy. They seemed to be in a diseased condition when
taken, and frequently the entire catch was lost en route. All along the
Mississippi and Illinois rivers the fish died by thousands, and even in
the deeper, larger lakes, where they live in an ordinary season until
there is scarcely enough water left to cover them, the bottoms were
covered with dead omes. In Spring Lake, which covers several
thousand acres and is fed mostly by springs, fish of all kinds and sizes
floated dead on the surface several times during the season. Various
theories were advanced to account for this unusual occurrence, the
most probable one attributing it to the poisoning of the waters by
decayed vegetation, which had sprung up during the preceding season,
when the lakes were dry, or partially so. The refuse from the cities
above also polluted the waters greatly, Taken altogether, the season
was without a precedent. Squatters planted turnip patches in many
places where carloads of fish had been taken without- difficulty two
seasons before, and in several of the large flat lakes good erops of corn
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were raised and harvested. In September a carload of bass, crappie,
and other tishes indigenous to the Mississippi River were collected and
shipped to Atlanta for exhibition in the United States Fish Commission
aquarium. The other cars engaged in the distribution from Quincy
were ordered to Neosho and Leadville, and the work of collection was
discontinued until the following spring.

During the month of June, 1896, 7,750 black bass were collected and
distributed to applicants in Wisconsin and Michigan. During tho
fiscal year the station furnished for distribution the following:

Spocics. Fry. : Yearlings.
BlaCK DRBB. . seeeiceiiiieeeancrecctacscareraaraaosacccacaccsosssosscnsssssccesesses|onceaaanas ! 18, 637
Crappie........ H 128
Warmouth bass 200
White DABA . cove i iimeer e aeiece i ceca e iieiiaeanriecncraceontonseanenneneneeas| 20,000 ....oooo..
Yeollow perch ... 3,100
Tiokerel .. .cooei e : 1, 550
[ 613 T ETTTT T PP I, ' 7,008

T DR I 20,000, 30,540

In addition to these, large numbers of carp, buffalo, sunfish, perch,
etc., were taken from the drying pouds and liberated in the river near
the points where the men were working. During the very hot weather,
when it was impracticable to carry the bass to the live-boxes, entire
days were devoted to the saving of these coarser fishes.

From experience gained in past years it has been demonstrated that
to conduct work sucecessfully at this station it is necessary to provide a
number of ponds not liable to overflow, in order that collections of bass
and crappic may be made early in the spring, as soon as the water
begins to recede, and held thercin for distribution during the summer
and fall, The fish, particularly the bass, should be carefully assorted
as to size, as the sizes vary greatly, and when kept together in a limited
space the smaller ones invariably fall a prey to the larger ones,

In August the superintendent was authorized to construet five ponds
at Meredosia, on land leased from Mr. Ray. The site selected was on
a hill about 40 fect above the level of the river, its base being 500 feet
distant from Meredosia Bay. The excavations were made 2 feet greater
than the dimensions of the finished ponds, which were 20 by 8 by 6
feet deep. The sides were lined with well-dressed cypress 2 iuches
thick, and filled in with black dirt from an Indian mound near by. The
dirt was deposited in layers 4 inches thick, being well puddled and
tamped; the bottom was treated in the same manner to a depth of 8
inches, and on this 2 inches of clear sand and 6 inchées of screened
gravel were spread. The sides and ends of the lining were securely
fastened to posts which had been coated with coal tar. Evidently
the dirt from the mound had originally been taken from the lake, as it
resembled cement in its action, becoming so hard when wet and tamped
that it was difficult to cut. The water for the ponds was obtained at
a depth of 35 feet in pure sand, being forced into the tanks 8 feet above
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PUMPING STATION, UNITED STATES FISH COMMISSION, MEREDOSIA, ILL.

The fall from pond 1to 2 is 18 inches, and about the same from 2 to 3 ; from 3to 4 the fall is

about 14 inches, and from 4 to 5 it is 18 inches.
ponds 2 and 3 and also between ponds 4 and 5.

These are about 2 feet of earth between
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the ground Ly means of a pump driven in a well 16 feet deep. Con-
nected with the pumpis a 10-horsepowerboiler, which is covered, together
with the well, by a neat shed. A small shed was also erected an.d a
number of troughs constructed for holding bass intended for immediate
shipment and for assorting bass before putting them in the ponds. The
puwping plant is so arranged that the water can be forced into the
bonds direct, or into the tanks, the ponds being supplied by gravity, or
it can be introduced into the ponds and tanks at the same time. The
Pumping apparatus and the buildings were erected during May.

With the present facilities the chief difficulty in holding fish for dis-
tribution is eliminated, as thero is little danger of their dying from
fungus with the new water supply, it being as clear as spring water
and almost chemically pure. If the fish reach the station in good con-
dition, the percentage of loss from any cause will be slight. As already
stated, they are first carefully assorted as to size, and thosg showing
any injury are placed by themselves; twenty-four hours determines
which ones are unfit for transportation, and these are returned to the

river.  The fish seem to harden by keeping, and when taken from warm
water their color becomes much darker in a fow days. In past seasons
the gre

atest losses occurred in the live-boxes, where the temperature
of the water frequently ranged from 90° to 100, but since completing
the ponds and obtaining the new water supply the loss in holding has
decreased perceptibly.

The cost of constructing the ponds, including the purchase of the
pumping plant and erection of sheds and troughs, was less than $700,

exclusive of services of regular employees, who were utilized in this
work when not otherwise engaged.

NEOSIIO STATION, MIssount (W, 17, PAGE, SUPERINTENDENT).

During the year considerable work was done at the station in the
way of painting and repairs to buildings and fences; various improve-
ments were also made to the ponds and the conduits; outlets and inlets
of the-trout pools, originally made of oak, were replaced by terra-cotta
gutter pipe.

The following tables show the total precipitation during the year
and the wmaximum, minimum, and mean air temperatures by months:

H H 1 DProaging. \
Mouth. Mecean, Mnximum.; Minimum. \ 1::2?3:’. Snow.
i

JRO5 - July oot L 82.1 104 59 7.1

Auwgust ... oL 82.3 104 62 4.

September ............ . 76.4 05 32 11

October ............... el 64.3 81 20 .

November............. 44. 4 75 11 4.

Decomber............... 38.3 66 2] all
1896—January........... ... 36 64 3 1

Februar 8.7 . 73 10 L.

March 43.5 81 10 2 ]

April. 64.8 91 20 3. Gl

May.. 69 06 32 ; 11,

June... 73.5 96 48 | 7.

68.7 i 13. 26.

.
.
=
&
e
2

a Rain gaugo overran in the storm of December, and 1hio amount was enlenlatod from other data.
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The year was marked by four unusually severe storms, occurring on
July 7, September 8, December 17, and May 30, all of which did much
damage to the station. The storms of December and May washed over
thenorthend of grounds, damaging walks, fences, roads, and pond banks.

The theory set forth in a previous report that crawfish would not
enter or live in a pond the banks of which were planted with mint, was
proved this year to be untrue, as the experiment was tried and it was
found that the crawfish were not affected by the mint.

The following list shows the number of enemies of fish killed during
the year: Kingfishers,19; ducks, 25; grebes, 2; water hens, 10; bitterns,
18; fishhawks, 4; herons, 2; terns, 12; owls, 4; turtles, 20; snakes, 22;
frogs, 3; muskrats, 20; water rats, 6; ¢rawfish (pounds), 1,385.

Black bass.—The output of black bass for the year was 9,338, which
was 50 per cent in excess of the number distributed in any previous
year. Asin preceding seasons, the ponds were drawn frequently and
the fish carefully assorted according to size. The increased output is
attributed in a large measure to the fact that most of the fry were
transferred to hatching-troughs during the summer and fed on grated
crawfish, it having been found after a few days’ trial that young bass
could Le taught to take this food readily.

In the spring of 1896 pouds Nos. 10 and 11 were, as usual, selected
as breeding-ponds, 15 brood fish being put in No. 10 and 29 in No. 11
on April 3. On April 16 the first nest was observed, and the first
young fish were noted on the 25th. Several thousand of them were at
once transferred to the troughs and an effort made to raise them, but
it resulted in failure. About the middle of May 12,000 fry wero taken
out of pond No. 11 to troughs in the hatching-house, and no difficulty
was experienced in training them to take artificial food. About the
middle of June both ponds were drawn down and the remainder of the
crop, amounting to 9,761, transferred to the troughs. At the close
of the year the average loss of fry from the time of their transfer to
troughs was about 2 per cent a month. At this rate the total loss to
the time of general distribution will be 10 per cent. Under the old
system of rearing in ponds the total loss frequently ran as high as 50
per cent, and sometimes higher. It appears from this season’s expe-
rience that the fry of the black bass should not be transferred to the
troughs until two or three weeks old. '

An effort was made this season to artificially spawn the black bass,
and with this object in view a number of wild adults were taken from
Shoal Creek in April and confined in the east pool. They were held
until the close of the season, but failed to produce any eggs. This can
only bo accounted for on the supposition that the water in the pond
selected was too cold. Its temperature averaged 57°, 3° lower than that
in which the regular brood stock spawned. Efforts were also made to
collect young bass from the natural nests in Shoal and Hickory creeks,
but the roiling of the streams from excessive rains made the experi-
ment unsuecessful.
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Strawberry bass.—On December 1, 1895, 51 strawberry bass (Pomozis
sparoides) were received from Quincy station. These were wintered with
a loss of only 5, and early in the spring were transferred to one of the
breeding-ponds. Although no nests or spawning were observed at any
time, & number of fry have been seen in the pond. A number of them
accidentally 'caught in the net early in June died before they could
be removed. It seems doubtful if the young of this species can be
handled in midsummer like the rock bass and black bass.

Rock bass,—The total output of yearling rock bass, amounting to
25,248, was less than half the output of the previous year. The cause
of this decrease is unknown. It was found to be an easy matter to
carry the fry in troughs for several weeks by feeding on coriza and
grated crawfish, In the spring the usual arrangements were made for
breeding and rearing the new crop, and judging from indications at
theclose of the fiscal year the output will be very fair. ,

ljench.—’l‘he work with this species was a failure, owing partly to the
aceidental introduction of black bass into the pond, and partly to
the fact that the ponds containing the fry were flooded on May 30.
After the water subsided it was obgerved that nearly all of these fish
had escapeq,

Goldfish.—The total distribution of goldfish during the year was 994.

uring the winter the Commissioner decided ta discontinue the propa-
gation of this species, and the brood stock on hand were liberated in
Hickory Creelk, .

Rainbow trout.—During the fall 81,507 yearlings were distributed
from eggs taken at the station and 7,426 yearlings from eggs shipped
from California. In July and August two severe epidemics prevailed
among the 16-months red-banded rainbows. When the first one
appeared it was thought to be due to the feed water being overtaxed
by passing over 21,000 rock bass in the hatching-house and 32,000
trout in the east pool, but at the time of the August epidemic these
conditions did not exist. The fish remaining after the second loss
were placed in the pond with the old brood stock, and at the close of
the year only 487 survived of the 1,450 on hand at the beginning of the
season.

The spawning season commenced December 17 and lasted until Feb-
ruary 20, during which time 614,887 eggs were collected; 74 per cent,
or 456,110, proved to be impregnated. Shipments amounting to 313,851
were made during the fall to other hatcheries, 12,732 of the balance
died in incubation, and 11,139 fry were lost in the troughs, leaving on
hand 118,388 fry. Of this number, 30,940 were distributed and 87,448
were retained for rearing to the yearling stage. The eggs shipped from .
the station this year were packed in sphagnum moss collected in
Maine, and the results so far reported are more satisfactory than in
any previous season. ‘

The early distribution of the trout in the fall of 1895 made it possi-.
ble to use the old series of trout pools for holding brood stock during
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the spawning period. By this arrangement it became much easier to
handle the fish and to segregate the sexes and the spent from the
unripe fish.

The following tables show the loss of eggs and fry in the hatchery,
the percentage of fry transferred to the rearing-ponds, and the maxi-
mumn and miniraum temperatures of water to which the various species

were subjected during the year:

I\mnbor of | Eggs lost . tFr ¥ count. ! -
ogEs l in incu- Irgo}??l‘ism i ed out, Po'i:)’::t of
retumed " bation. K into pools. 88.
13,129 1,450 1,574 10, 105 23
8, 016 810 76 . G, 430 19
6, 802 565 422 6, 325 15
11, 044 915 760 9, 360 15
. 14, 021 1, 380 746 11, 946 14
Y 13,208 1,280 1,124 10, 804 18
W 13, 147 1,828 595 10, 724 18
WV ¢4 9. 602 824 718 8, 060 16
Yoo 16, 560 1,360 815 14, 385 13
RS B 15, 695 1,245 1,240 13,210 18
o J’ 21, 445 1,135 2,370 17, 940 i6
- ]
A 142, 250 12,732 l 11,130 | 118,388 | 16
1 !
Swmmary of temperatures to which the various specics were subjected.
Species, anximum. Minimum.
Trout, rainbows, fry to 6 yonrs old...... 67 ; 48
Black bass, fry to 6 years. 70 : 33
Rock bass, fry (o 6 years . 6 36
btrawberry bass, fry to adt 67 ‘ 39
Tench, fry to 6 years . 77 | 34
Goldﬂsh. fry to adults . 75 47

In view of the success attained in the rearing of black bass and rock
bass in the troughs and hatching-house, it is recommended that the
hatching facilities be doubled. At present there are only eleven troughs,
which are entirely inadequate for the needs of the station.

LEADVILLE STATION, COLORADO (1. A, TULIAN, SUPERINTENDENT).

The Government having acquired the right to use the water of Rock
Creek and Evergreen Lalkes, operations were commenced in June, 1895,
with the view to increasing the water supply to the hatchery. A
solid riprap dam was built in Rock Creek above the head of Ivergreen
Lakes ditch, and a wooden pipe was laid at an elevation of 9,918.66
feet, to connect the intake crib with an intermediate crib 1,644 feet
dlstant The intermediate crib was connected with Iwex‘green Lakes
by a 16-inch overflow flume, and an 8- inch outlet pipe was laid to a lower
crib, 2,258 feet distant. This lower crib was provided with an 8-inch
outlet pipe and an overflow flume 10 by 16 inches, the elevation at the
overflow being 9,706.85 feet, The 8-inch pipe conveys the water to
the hatchery reservoir, 451 feet distant; it also supplies the house and
gtables, and has hydrant connections at other points.

On August 9 the water was turned into the pipe, and the flow into
tho intermediate crib was found to be 2,350 gallons per minute, and
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1,500 per minute into the hatchery rescrvoir. Of this amount 500
gallons are required for the hatchery, and the balance is fed into the
ponds. The temperature of the new water supply is 10° colder in mid-
Summer and 1° warmer in winter than that which flows through the
lakes to the hatchery. :

Brook trout.—At the beginning of the year 112,000 were reported to
be on hzmd, but this estimate proved erroneous, as the total output in
the fall numbered 47,800, and the losses to the time of distribution
i%lllounted to only 16,000. Arrangements were made to collect eggs
from various points in the vicinity of Leadville, and at the close of the
8eason 360,900 had been secured at Wellington Lake, 179,900 at Uneva,
43,100 at Gales, 65,200 at Nasts, 47,000 at Twin Lakes, and 404,800
from brood stock at the station and in Evergreen Lakes, making a total
of 1,100,900, :

With the view to simplifying the work of capturing ripe fish in

vergreen Lakes, a spawning-race, 100 feet long, 4 feet wide, and 3
feet deep, was placed at the head of the lake early in the season, and
a flow of water 2 feet deep turned through it. The result was disap-
POinting, as very few fislt were captured by means of it. This may
have been because the flume was new, but it has since been observed
that very few brook trout enter the cold mountain streams emptying
into lakes in Colorado for the purpose of spawning.

The work at Wellington Lake extended from November 12 to Decom-
ber 14, being conducted under very unfavorable circumstances, owing
to severe weather and lack of suitable facilities for capturing fish and
taking spawn. The lake was frozen over solid, and as the fish entered
the inlets in very small numbers, it became necessary to catch them by
8eines fished through holes in the ice. This work, ordinarily tedious,
was rendered more 50 from the fact that the thermometer ranged from
zero to 100 below every night, making it necessary to cut the ice out
each day. The fish bad to be stripped in the open air, and several lots
of eggs were taken with the temperature ranging from zero to 16°
above. As a result of the severe weather 160,000 of the 360,900 died
in incubation. That the mortality was due to the intense cold is made
evident by the fact that the loss on eggs taken when the temperature
‘was above 320 ranged from 9 per cent to 16 per cent; of those taken
in a temperature of 15° to 20° below freeziug point, about 42 per cent
succumbed, and on two lots taken at a temperature of zero over 80 per
cent died, notwithstanding the fact that the fish from which they were
taken were in better condition than those on which the smaller losses
occurred. Arrangements have been made to erect a spawning-house
at this point before the next season opens.

The Uneva Lake collections were not as large as anticipated, and
owing to scarcity of male fish the loss of eggs from imperfect fertiliza-
tion was considerable. The scason lasted from October 29 to December
2, and on May 1 there were 143,740 fry on hand as a result of th_e col-
lections made at that point. The collections at Gale’s Pond were also
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very poor, owing to the fact that the fish were too fat. Several of them
were opened and the vent was found to be so nearly closed that the
eggs could not be forced out. Operations were discontinued on
January 17, although there were on hand 80 large ripe females. The
work at Nast’s Lake, though small, was satisfactory. Half of the eggs
collected at that point were turned over to the owner of the lake, and
from the balance 26,000 healthy fry were produced, the loss in incuba-
tion being a little over 20 per cent. The result at Twin Lakes was dis-
couraging, as it was not only an expensive field to operate, but 27,000
of the eggs secured were lost, owing to low temperature and rough
handling in transportation. »

The brood stock commenced spawning on October 5, the collections
continuing until January 3. These eggs were of excellent quality, the
loss in hatching being only 22 per cent, and in May, when the distribu-
tion of fry was undertaken, there were 314,000 in stock.

The first fry were hatched on January 5, 91 days after the spawn-
ing season commenced, and began taking food on February 20, at the
ago of 47 days. In May 332,000 of the fry on hand were distributed to
applicants in Colorado, Wyoming, and South Dakota, and 170,520
were turned over to the owners of Wellington and Uneva lakes and
Gale’s Pond; the balance were retained to be reared and distributed
as yearlings. .

Loch Leven trout.—The first eggs of this species were obtained on
October 24, and by January 18, the close of the season, 81,260 had been
secured from brood stock at the station and wild fish in Uneva and
Twin lakes. Three consignments of 10,000 each were shipped to Hon.
G. Schnitger, fish commissioner of Wyoming, Hon. Lewis Miller,
Laramie, Wyo., and Austin C. Tubbs, of California. Irom the balance
23,000 fry were hatched, 11,780 of which were on hand at the close of
the year.

Rainbow trout.—As a result of eggs collected the preceding spring,
there were 4,260 rainbow trout available for distribution in October.
Of these, 900 were deposited in Evergreen Lakes and the balance were
liberated in other waters. In February, 55,000 eggs were received
from the Neosho, Mo., Station, and later in the spring collections aggre-
gating 85,500 were secured at Uneva and Twin lakes. The oggs
received from Neosho commenced hatching February 20 and finished
March 16, yielding 52,800 fry. Of these, 32,300 were lost; the balance
were distributed in May. From the collections made in the vicinity of
the station there remained on hand at the close of the year 24,5600 fry
and 44,900 eggs. :

Native trout.—From the 11,300 eggs of the yellow-finned trout on
hand at the beginning of the fiscal year, 7,700 fingerlings were planted
in Evergreen and Twin lakes in October. The following spring the first
eggs were taken on May 12, at Twin Lakes, and the collection for the
geason amounted to 21,200. The loss to July 1 was 6,100, about 29 per
cent.
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The collection of black-spotted trout eggs commenced at Twin Lakes
on May 14 and continued until Juune 24, the total number secured being
only 207,000. The results were very discouragiug, as operations had
been conducted not only with the Government trap constructed the
Previous year, but the State trap and hatchery, which had been turned
over to the Commission, were also used. It is believed that the presence
of large numbers of suckers was the main cause of failure. They
entered Lake Creek in such numbers that they crowded each other partly
out of the water, and each morning from 500 to 1,000 pounds of dead
oues were taken from the Government trap, and a ton or more of live
fish were turned loose. But few suckers were caught at the State trap,
and the results there would undoubtedly have been much better, but
the trap was destroyed on the night of Mfty 27 by persons in the neigh-
bml)ood who objected to its being operated, as it prevented the trout
from running out of the lower lake into Lake Creek and thence into
the Arkatsas River.

At the time the trap was destroved 600 native trout had been taken
and the spawning season had not commenced. IFrom the eggs obtained
25,000 were shipped to the Michigan Fish Commission; the balance
were hatehed at the station and at the close of the year there remained
on hand 44,900. The large loss in incubation was no doubt due to the
Door quality of the males used. !

Under ordinary conditions the eye-spots appeared in the rainbow,
Yellow-finned, and black-spotted trout eggs collected during the spring
in about 20 days, and the eggs commenced hatching in 45 days, though
the last ones taken frequently hatched in 30 days or less, according to
the temperature of the water, Feeding commenced after the absorption
of the sac¢, which required from 20 to 30 days.

At the beginning of the fiscal year there were on hand 36,680 black-
8potted trout eggs; 10,000 of these were shipped to the Ml(,lugan Com-
mission and arrived in excellent condition, notwithstanding the fact
that the temperature was over 100° in the shade during the four days
the consignment was on route. TFrom the balance, 6,000 yearlings
were reared and distributed in the month of October to applicauts in
Colorado and Wyoming, and 5,600 were deposited in Evergreen and
Twin Lakes.

The stock of fish remaining on hand at the close ot the season was
as follows:

 Calondar year in I
which fish wore
Spocies. ! Latched.

Egga.

Brook trout

Loch Loven trout .
Rainbow trout .......
Black-apotted trout
Yollow-ttuned trout

F. R. 96——5
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BAIrD STATION, CALIFORNIA (LIVINGSTON STONE, SUPERINTENDENT).

At the beginning of the year a rack was constructed across McCloud
River to prevent the ascent of salmon. Several additional piers were
rendered necessary by the constant widening of the river. After the
completion of this work the old wornout flatboats supporting the cur-
rent wheel were removed, and two substantial piers were erected in
place of them. Seining operatious for the summer run of salmon were
commenced August 26, and the first eggs were collected the following
day. The season lasted a month, and the results attained were unusu-
ally large, the yicld of eggs amounting to 7,747,600. Operations were
resumed on October 30, when tho fall run of salmon appeared, but
owing to low water in the river very few fish were captured, and only
1,915,400 eggs were secured, making a total ot 9,663,000 for the scason,

As in past years the bulk of the season’s collection was transferred
to the California State Tish Commission, to be hatched at the Sisson
Hatchery and planted in the public waters of the State. Of the stock
remaining 2,674,000 were transferred to Clackamas Station; 10,000 were
gent to Craig Brook Station, and 40,000 to Atlanta for hatehing in the
United States Fish Commission exhibit. Inaddition to these shipments
the following assignments were sent to applicants in foreign countries:

Number

Consigneo. assiguod.

8. Jaffé, Sandfort, Osnabruok‘ Germany 25, 000
Gen. Reuben Alonzo, Leon, Nicaragua..ccccveeececccaccecccees 20, 000
R. L. Moore, Belleek, Ireland.....ccccu--n L T R EARERTTRITLLL 50, 000

The balance of the eggs, amounting to 768,200, were retained at the
station, and of the 650,000 fry resulting from them 400,000 were deposited
in McCloud River in February and March. The remaining 250,000 were
kept in troughs at the hatchery, being fed on chopped liver, venison,
and such other fresh meat as could be secured. When they were liber-
ated in the Sacramento River, on May 12, they were strong, healthy fish,
ranging in length from 14 to 24 inches. These fish were kept during the
winter without expense, except the cost of the food, as the water used
was supplied by gravity through the aqueduct from Wiley Creek, which
was completed during the summer. The hatching apparatus used was
the Williamson trough and the Stone salmon basket, a full description
of which is given in the report for 1895.

During the year the superintendent visited Battle Creek and made
a report on the advisability of either acquiring the salmon-hatching
station recently established there by the California Fish Commission,
or opening an auxiliary station in connection with Baird, since the con-
ditions existing on the creck indicated that immense numnbers of eggs
could be collected annually, the California Commission having taken
over 10,000,000 during a period of less than one month.
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Table of temperatures at Baird Station.

—_—_—
Adr, ‘ Water. Afr. Water.
Month. e v (NS
Min~|.\(ax.‘Mean.|Min lMux. Mean. Max. Menn.Min.:Max. Moun.
_— . _ ) |
5 72 661 42| 49 46
Bl ®l = AR IR 10
40 57 51 78 70 41 b2 48
49 54 52 72 -56 45 52 49
4| 50| 92| 07| 48| o6 51
3| 47| o 92| 82| 62| 58 56
Table showing the catch of salmon and number of eggs colleoted at Baird Station,
Salmon caught, ; Salmon caught. | _,
Date. & Lggs col. . Dato. Lﬁ,%:o%o'l.
Mule. | Femn. | Ripe. lected. : Male. | Fem. | Ripe.
—_ e’ )
Aug. 26 343 1m 19 13 13 9
2 619 288 10 8 4 4
303 270 16 7 2 2
201 | 151 12 23 31 18
3 283 171 21 35 24 3¢
Sept 310 139 28 16 9 7
bt. 07 53 15 a3 27 10
433 240 50 1 Nov. 1200000 33 20 11
308 181 56 : 2...... 2 39 21
403 178 66 Buenn. 29 31 12
270 143 50 decanen 27 20 12
380 153 47 8...... , 22 14 10
368 108 82 Teeennn 25 27 15
320 160 63 9., [ [ 3
357 164 84 .00 46 87 14
605 357 118 12...... 3 41 28
505 864 86 18....00 22 25 19
279 122 a3 16...... 14 21 10
362 311 [ 16...... 12 22 12
407 243 37 1 DS (U U AT
395 183 116 b) SO SRS IO IR
188 105 25...... 2 5 5
89 45 26 20...... 2 3 2
15 87 57 27...... 7 5 4
157 105 79 29...000 38 39 28
56 46 22 30...... 8 9 [}
44 29 23 Deo. -2...... 8 19 12
46 57 47 3eenno. 3 [} 4
2% 44 36 s 3 R
15 30 28 6...... 6 5 5
77 24 20 200, 000 6...... 16 8 7
: j i i 2 7.. 4 4 4
: 2 11. 7S S P
Oct. ni 1 19. Mo e
17 4| s
13 1y 9 Total..[ 9,320 | 6,512 | 1,951
]

TFort GastoN anp SUBSTATIONS (CArT. W. E. DOUGHIERTY IN CHARGE).

The allotment for the fiscal year being only $1,000 it was decided to
0se the substation at Korbel and confine operations to the collection
of steelhead-trout and quinnat-salmon eggs at the substation on Red-
wood Creek, and of Von Belr and rainbow trout eggs at Fort Gaston,
The difficulty experienced heretofore in constructing a rack that would
withstand the force of the water during a {reshet was overcome this
year by a plan devised by Mr. Dayton Barnhardt. - The bed of the
river, 135 feet wide, was paved with heavy timbers 30 feet long. Timber
piers were then constructed 30 feet apart, which extended up through

cl
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the platform to high water, and the rack was built across the river 5
feet Ligh, so as to permit the water at its highest stages to pass over
the top.

During the months of December and January 73,000 quinnat-salmon
eggs were taken from the 49 females captured. These eggs were
hatched at the station and the 65,700 fry resulting from them were
liberated in adjacent streams. Only about 50 per cent of the steelhead
trout below the rack were used, as the means for impounding them
were inadequate, but 795,000 eggs were secured from the 257 females
stripped. The bulk of these eggs were shipped, as shown by the
accompanying table, but from those retained at the station 107,808 fry
were deposited in waters in the immediate vicinity.

Shipments of stecelhead-trout eggs.

Consignoe. Nuwber.

Neow York Fish Commission, Caledonia, N, ¥ .. ceuiiiieitiireiiiiiionnecnecncecescecanennn. 75, 000
U. S. F. C. Station, Northville, Mich................ 100, 000
U. 8. F. C. Station, Daluth, Minn................ 150, 000
U. S. F. C. Station, Cape Vincent, N. Y 50, 000
U. 8.1, C. Station, East Orland, Mo ....coeviinineer viaiacanieanenn 160, 000
Japaneso Minister of Agriculture and Commerco, Nii?ta Xen, Japan 75, 000
Now York Fish Commissfon, Cold Spring Harbor, N. ¥..vuiiitiiiriiniiieniiiaieieiinnns. 25, 000
TOtBl . ceeeeiececesecnoesarcceosacacccacsscccssoccesossososserssccacassnsancenenssascnsnns 035, 000

From brood fish at Fort Gaston 17,000 Von Behr and 87,000 rainbow-
trout eggs were taken; 10,000 Von Behr eggs were consigned to the
California Fish Commission and 30,000 of the rainbows to the Country
Club, Marin County, Cal. The balance were hatched at the station. At
tho close of the fiscal year the stock on hand was as follows:

Calendar year in which
hatohed
Species.

1896. | 1805, I 1804,
Rainhow trott. « ccevvrieionieiirerenaranerenccsacesentasssesorrosssasscssans 40,000 | 3,000 100
Von Behr trout. 1, 500 200 [v.oonennn
Brook trout ...uoceeeeeeaceercioeectorencacaeemcrotractcetcctiecetiiaaaaaaa. [EER T 200 |........

A

In view of the increased run of salmon in Redwood Creek and Mad
River, due to plants made in previous years, it is recommended by the
superintendent that both of the substations be operated to their fullest
capacity during the next fiscal year. The hatchery at Redwood is
located in a building 18 by 42 feet, and is equipped with. 14 troughs,
fitted with trays and salmon baskets. The water supply is taken from
Minor Creek, 650 feet distant, and is conducted to the hatchery through
an open ditch and flume. The Fort Gaston hatchery is 30 by 38 feet,
and is equipped with 36 troughs 12 feet long, 12 inches wide, and 5 inches
deep, fitted with trays 10 by 22 inches. The water for the hatchery is
obtained from two sources, Supply Creek and Hospital Creek.
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CLACKAMAS.

Acting on information contained in the report of Prof. Ba-rton.W.
Evermann, on his investigation of the headwaters of Columbia River
Basin, the Superintendent was instructed not to attempt collect:ions'on
the Clackamas River, but to arrange for the operation of a field station
at some point on Snake River in Idaho. Accordin gly, a survey of the
8rounds was made during the early swnmer, and it was decided to
locate the station near Weiser, as a larger number of fishermen oper-
ated in that vicinity than at any other point on the river. On August
12 the superintendent transferred the regular force from Clackamas,
together with the Decessary supplies and apparatus, aud arranged for
Sstablishing the station on an island in the river 7 miles below Weiser.
This island was owned by Mr. T. L. Westlake, who permitted the use

of the land without charge. A small channel which divided the island
was inclosed in wire netting for the purpose of penning the fish taken,
and

& current wheel was erected in order to supply water for hatching
Operations. (onsiderable difficulty was experienced in procuring the
necessary lumber and other material for erecting tho wheel and troughs,
OWing to the isolated situation of theisland, but by August 28 ten troughs
12 feet long had been constructed and a flume provided for conducting
the water furnished by the wheel. It was the griginal intention to use
the wheel simply as motive power for operating a Chinese pump, but, as
this plan proved to be impracticable, the pump was discarded and the

water was raised from the river by buckets attached to the paddles of
the wheel. :

Arrangements were made with the fish
chase all of the female salmoun an
cents each, the fish to he delivered
catch of the previous year it w.

ermen in the vicinity to pur-
d an equal number of males at 40
at the station. Trom the reported
as thought that no difliculty would be
experienced in obtaining all of the brood fish desired, but as the season
advaneed it became apparent that, owing to low water in the river, very
few fish would be caught. Mr. William O’Brien, whose fishery is on
the Oregon side about 23 miles above the station, and who expected to
furnish at least 2,000, delivered by September 12 only 50, These were
transported to the station in live-boxes, and though in good condition
apparently when received, they soon developed sores and fungus, and
wany of them becane blind. They commenced dying shortly after-
wards, and by October 1 forty-one of them had been lost. The water in
the river at this time was very warm, its temperature at noon ranging
from 70° to 80° Tt was then arranged with Mr. O’Brien to pen the fish
at his ﬁshery, and although they did better at first than those trans-
ferred to the station, they also became fungussed in a short time and
many died. Most of the quinnat salmon were taken during September,
the cateh being at its best about the middle of the month. The total
number furnished by Mr. O'Brien was 161, and the majority of them
were males. During the month of Ootober 64,000 eggs were secured
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from the fish surviving at the pound and those at the (O’Brien fishery,
the last lot being taken on the 1st of November. After that date
arrangements were made to close the field station, and the eggs were
packed in moss and ice and shipped by express to Clackamas.

As only a few of the eggs were eyed at the time of shipment, a large
number were lost in transit, and but 19,000 fry were hatched from them,
17,000 of which survived and were liberated in Clear Creek on February
14. On October 16 a shipment of 1,534,000 quinnat salmou eggs was
received from Baird Station. -The fry resulting from them were held
until the sac was absorbed, when plants aggregating 1,236,072 were
made in Clackamas River and Clear Creek. The balance of the fry
hatched from the consignment, amounting to 79,746, were retained in
the troughs and fed until May 21. These fish when liberated averaged
2§ inches in length, and the loss amounted to only 2,147. The adipose
fins of 5,000 of them were cut off before planting, with the view to
identifying them later on if practicable. On December 18 another
shipment of 1,000,000 eggs arrived from Battle Creek, Cal., and a tbird
consignment of 1,140,000, transferred from Baird Station, was received
January 22, making a total of 3,674,000 transferred to Clackamas from
California stations. The loss on these shipments was very small, and
the fry resulting from them were also liberated in Clackamas River
and Clear Creek as soon as the sac was absorbed, with the exception
of 481,635, which were retained in the hatchery until May 21.

The following table shows the number of fry liberated at the various
points, and dates of deposit:

X Dato of | Number

Waters stocked. deposit. | deposited.
1895.

Clackamas River, 2t Clackamng, OTeg...cceuueeetiiieicareneranennoonmesecness Dec. 10 239, 240
DO - venceercaseanacsnsnsnamsecorssssmsmancatacacosocs et s aascoor s Dec. 20 230, 240
PO eeenrarcscacacssansoaonssasscsacacs ...t Dee. 20 239, 240
Clear Creek, at Clackamas, OTeg. ...coeeeaanneaaeiemteromtemmnmrramaaocoencens Dec. 28 358, 860
Clackamas River, at Clackamas ... oooiuaeriomceeeerioniroiiiaoccreecieceens - 159, 402
Clear Crook, CIaCKAMAS. . oooeeuriesarranonnecsmeomncocees . 17, 000
Clackamds River and Clear Creek, Cluckamas. . ... 600, 000
Cloar Creek, CIACKAMAS .....o.iiiieiiiearacenn 879, 078
Clackamns River and Clear Creek, Clackamas.. 400, 000
DO. . ciiveeeeccaccsncecsscarescacsssacoconccse 200, 000
Clear Creek, Clackamas .. c..oeveenenninearacenenn y 278,575
D)0 . e veeecasoesenaseeriesssantssssssasssrasnnacrsosersosessctitotsrserrsones 278, 576
TOLAL .o e e eeeeeeerecessasscaccacssomnaoascasanssossssscacseceocoocsccaccces]occncrcens 3, 389, 300

Repairs and improvements,—During the year a new barn, 34 by 30,
was constructed by station employees, and a new suction pipe was laid
to Clear Creek. A flume was constructed to convey water by gravity
from a small brook, 80 rods distant, to the batchery, thus making it
unnecessary to operate the pump during the winter months. The
hatchery was supplied with water from Clear Creek until December 6,
when the gravity supply was utilized to the end of the season. The
gravity supply is available only during the winter and spring months,
as the brook dries up in summer.
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DISTRIBUTION.

During the year the cars were occupied as usual in making the dis-
tribution of trout, salmon, whitefish, shad, black bass, rock bass, carp,
and tench, traveling 93,436 miles. In addition to this, 93,591 miles were
traveled by detached messengers. The total number of fish handled

by the cars and messengers was as follows:

Fingor}fngs
i Fry. an
Spocies. v yearlings.
Loonteie 1, 864, 000 819, 33¢
ondied v 67, 000 97,382
39, 000, ggg ............
2000,000 | oeuennnn..
78 ......... 36, 031
............. 86, 681
ORI 181,162
118, 931, 000 559, 380
_— T

Two distributions of trout were made during the year, one in the fall
when the yearling fish—that is, fish resultin g from the previous year’s
product—were distributed, and again in the spring, when the lake-trout
fry were planted, and part of the brook and rainbow trout fry from
Some of the stations where the stock was too large to be carried through
the summer, )

The distribution of yearlings commenced in September and con-
tinued until December 15, and, with the exception of the logs of two
carloads of yearling rainbow trout from Neosho Station,

successfully accomplished. The losses referred to occu
the month of September,

it was very
rred during
when the temperature of the air inside the
car registered 101° and 106° F., respectively. Lfforts were made to
keep the water temperature down to 500 by the liberal use of ice, but
this did not apparently reduce the death rate. Large losses have
occurred heretofore under Somewhat similar conditions, but it was
thought they killed themseclyes by jumping, attributed to fright. In
this instance they did not jump. RN '

The landlocked salmon at Green Lake, Maine, were distributed with
the trout in September and October, and in June.

Tho water used in the transportation of salmon and trout varied in
temperature from 340 to 0690, its average being 43°. They were carried
I square galvanized iron tanks of 50 gallons capacity, and in the reg-
ular round-shouldered cans of 10 gallons, both air and water circula-
tion being used, except in the case of car No. 4, which had been fitted
for the transportation of marine fishes, with air circulation alone,
Most successful results were attained in carrying rainbow trout on
this car, the fish being transported in round-shouldered cans, which
were connected with the air pump by means of half-inch rubber tubing.

The .air passed into the cans through air-liberators attachied to this
tubing, :



72 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

In March 3,000,000 whitefish eggs were shipped from Put-in Bay
Station on car No. 3 to Bear Lake, Idaho, where they were hatched and
liberated ; 34,000,000 fry were also deposited in Lakes Huron, Superior,
Michigan, and in Turkey Lake, Indiana, during the months of April
and May, with a loss of only 50,000. The average temperature of the
water in which they were transported was 37°. Air circulation was
used in the distribution of whitefish and resulted in doubling the
capacity of the cars, over 4,000,000 being taken on some trips.

The black bass and rock bass produced at Neosho and Wytheville
and the Washington Fish Ponds were distributed at the same time as
the yearling rainbow trout. The distribution from Quincy was made
during summer. Little difficulty was -experienced in transporting
these species (the losses not exceeding 6 per cent); they were carried
as usual in square galvanized-iron tanks with a temperature ranging
from 55¢ to 600, Large numbers of rock bass were shipped with
satisfactory results in carp pails, about 30 to each pail, on trips not
requiring more than 24 hours’ time. This method of shipment reduced
very materially the expense of distribution and also saved much time.
It was tried with the black bass for short shipments, but with only
moderate success,

During the fall carp and tench numbering 131,152 were distributed,
tho cars engaged in the work traveling 9,836 miles, with a loss of only
8,459 fish. In the spring two of the cars, with the aid of three addi-
tional messengers, planted 78,000,000 shad fry in rivers along the
Atlantic coast from Floridato Massachusetts. They were transported -
in the regulation round-shouldered cans, in water of a temperature
ranging from 62° to 68°.

In addition to the regular work the car and messenger service was
called upon to transport the fish exhibited by the Commisgion at the
Ootton States and International Exposition, Atlanta, Ga. Car No. 4
was specially fitted for the transportation of marine fishes with an air-
circulating plant similar to that used in transporting salt-water fishes
to Chicago for the World’s Columbian Exposition, rectangular tanks
with submerged covers being used instead of the circular ones, as it
was found that the fish carried much better in them. :

As many of the railroads refused to haul the cars unless fitted with
quick-action air brakes, Nos. 1 and 2 were equipped during the year as
required, but, owing to its construction, No. 3 could not be equipped in
this manner.

In January when No. 2 was sent to the railroad shops at Altoona, to
have the quick-action air brake put on, it was discovered that the main
timbers were much decayed, and further examination showed the car to
be so unsafe that arrangements were at once made to rebuild it, using
as much of the old material as practicable. Tt was completed in March,
at an expense of about $4,000, and was then taken to Central Station,
where the boilers, pumps, hatching apparatus and circulating pipes
were replaced by the engineer force of the Commission.
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Révumeé by

3

States and Territorics of the distribution and assignment of fish and cggs.

Stato or Territory,

e §

Alabama

California

Colorudo

Florida

Georgia

Idaho

Ilinory

Indiaua

Adultsand
Specios. Eggs. Fry. yearlings.
| 500
Carp. e . . 5
Tench .. B‘]’;
Golddsh ..

Tench ..
Rainbow .
Von Behr trout
DBrook trout.
Lake trout..
Black basgs (
Rock bass
Quinnat salmon.
Steelhead trout...
Loch Leven trout
Rainbow trout..
Von Behr trout.
Rainbow trout.
Black-spotted tro
Yellow-finned trout
Brook treut.

Atlautio
Rainbow trout
Brook trout.

Golden tench
Golden ide....

Landlocked salmon
Rainbow trout......... . .0 700
Black-spotted trout........ ... ..
Brook trout............
Lakotrout..eeeeeeinnennnnnon. ..
Yellow perch.......ccoo.nn.nnn.
Black bass (large mouth)
Black baas (small mouth)
Sunfish

Goldfieh .............. eee
Black bass (large mouth)
Rock baes ............

BTD.vcvenneennesectacasacnncens
Tench ...... tereeravarecnas
Loch Leven trout..........
Rainbow trout.............
Brook trout........... cevenereas
Whitefish .
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Résumé of the distribution and assignment of fish and eggs—Continued.

Stato or Lerritory.

Tudian Tercitory.............

Kausas ...oivveceencnaenaae,

Kentucky

Louisltnm cceoerenreanniacnes

Maryland

Massachusotts

Michigan....ccoeeeeaaaaa.o..

Minnesota .. ...ocaeaaiilL

Mississippi.ccoocienaeeaaan,

Eggs.

Fry.

Adults and
yearlings.

CPAUtOR o eee

Species.
Car|
Cnrp......:::”
Tench.........
Rainbow trout.
Brook trout...............
Yollow perch...............
Pickerel ool

Black bass (large mouth) ...
Whitobass.........oooaa.l.

Rainbow trout.
Black bass (larg
Ro('k Y
Carp.........
'l‘en( h.......
Goldfish .......
Rainbow trout............
Black bass (large mouth) ..
Rock bass
Carpec.eeene ..
Atlantic sulmon .-.....
Landlocked salmon .......
Steelbend trout...........
Rainbow trout.

Goldon trout. ..
Scotch sea trout .

Rainbow trout.
Vou Bohr trout.. PN
Yellow porch...............
Black bass (large mouth).
Black bass (small mouth)...
TRock bass

Brook trout.... .
Laketrout...ooo.ooona....
Black bass (large mouth).

Mackerel ...

Steellead trout .

Loch Leven trout.
Rainbow trout.. .
Von Behr trout.........
Black-spotted trout.....
Brook trout.......cc.vcunnt
Laketrout...
Whiteflsh
Black bass (large mouth).

Car

Steolhend trout .
Loch Leven trout.
Ralnbow trout...
Brook trout....
Lake trout...
Whitefish
Black bass (Iarge month) .
Carp

Tench .......
Goldfish

59, 525
43,007

14 600

65, 306, 000 |.

8, 472,000 |.
86, 032, 000 |..
17,575,000 |..

1,728, 000

168000
2, 490, 000
43,100, 000

2, 650
8,100
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5

Résumeé of the distribution and assignment of fish and eggs—Continued.

—_—_—

Stato or Torritory,

- —_—
Mississippi

Missouri

New Meoxico

New York

North Caroling

North Dukota

Oklahoma

Spoocies.

Adults and

Fry. yourlings.

Rainbow trout
Black bass (large mouth)
Rock bass

Car

Loch Loven trout
Rainbow trout ...
Brook trout.....
Lako trout....
Rock bass ..
Rainbow trout
Lake trout......

Steelliead trout...
Rainbow trout..

Carp....
Goldfish
Shad

Atlantio salimon ..
Landlocked salmon.
Steelhend trout ...

Rainbow trout. .
Von Behr trout .
Brook trout. ..
Lako trout.... ..
Scotch son trout
Whitefish..... 070000
Black bass (largoe mouth). .
Black bass (smail mwouth)..
gock bass

Rainbow trout. ...

Black bass (largo mouth)
Rock bass

Brook trout. ..
Lake tront. ...
Yellow perch

Goldfish ........
Rainbow trout..
Von Behr trout.
Brook tront.....
Lake trout....
Whiteflsh ....
Lake herring
Black bass (I
Rock bass

arge mouth). .

10, 000 |.
740 -

60, 000
50,060 ;

1,250
' 1, 160
179

085,400 |-
116, 650, 000 |. .
096, 000




76 REPORT OF COMMISSIONER OF FISH AND FISHERIES,

Résumé of the distribution and assignment of fish and cggs—Continued.

}
State or Territory. Speoies. Eggs. Fry. %g;l:]tfnt’gfi

Oregon ......oeveevivennannn. [0 + T i G0
€ Tench ..... 50

uinnat salmon..........

lack bass (lar
Pennsylvani@..eeoeeaaioe.to Carp....
Tench ..
Goldfish
Shad......
Atlantio s
Rainbow treut..
Lako trout...............
Black bass (large mouth).
Rhode Island .....cvevenenn-nn Von Behrtrout..........
Brook trout............
Landlocked salmon....

South Carolina

Blnck bass (large mouth)
Black bass (small mouth)
Rock bLass .
South Dakota...c.ceeveenn..

Tenncsseo ..... ceeaceinananas C

Black bass (large mouth).
RockDABE coevvemnninnnennnnnnn
TOXHB. «.vveeccecacennncccanen (6711 <+ P,
Tench . coiviernniniiieianennnnn.
Goldfish ..oereviriniininiaaaa ..
Rainbow trout..................
Black bass (large moutl)
Rock Dass .....veneverennnenennns
Utab.ccoiieiaiaaia i, (073 o O T
Tonch «.cvvvviieeienaaneenannns
Rainbow trout........coemeeeens
Brook trout..

Rock bass ....
Vermont.o.ooooovveannnaan.. Steelhead trout
Rainbow trout.......coveeeannns
Von Behrtrout....ee.eeeeennnn.
Brook trottt.e.ceee.iieeernancnn
Lake trout....cceveeeivencnennns
Virginia coeveeeeeneninnnnnnnn [0 o 1

Black lhass (large mouth) B ceereentanaas
Rock bass ...... e e S P, 2, 600
Washington ..oceeeceeencnne. ) T T P P PN 850
Yellowperch ccovevieniinemnnecalonennnnannealennaiiiii, 450
Black bass (largemouth) ...ceoifieceieneaealoaane., PO 025
West Virginia..........c.... {71+ PPN S PN © 240

Rainhow trout . c.oocveiennviennc|oareannecaa]onacaaanns. 2,670
ROCK DASB ¢ ovvvvveeccneinencen]oeeienennncfieeenaiannns 200
Wisconsin ...oooeveniennnna. Carp
TONOH veeceenanrersesooceesoonasfocneananns [ P T
Stoelhiead trout coocevveenenet]iennsnaann . 20,000 [ceoeennnnn..
Brook trout........... vesreecens|icterannnann 12, [111]1 2 RN
Lakeo trout.
Whitefish .
Pickerol .....oveevecnnncanss .
Black bass (large mouth)....... e e Ceeemeeeaes 8,685
Wyoming...coooiveeivniaannn Ca 400
Loch Leven trout
Rainbow trout...

Black basgs (large month)
Foreign countries............ uinnat salmon....
teelbead trout..
Rainbow trout.......
Lske trount........
‘Whitefish. ........

Totals ....ccoveevenenanns-| 11,460,804 | 484,579, 058 2, 448, 621
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Details of distribution.

Specics and disposition.

Fry and

Adults and

fingerlings.| yearlings.
- T
Carp :
Applicints in Alabama. ... L N (R ggg
Arkansas... ... 0 00Tl 1. 000
I))ulmvzlre'state ¥ish Cormmissfon..... . 21001100000 ' 500
Ponds in Zoological Park, District of Columbin....ooooeeiiiiidiiiianinn. 4 090
otomao River near Washington, D, C....... 000000 T "156
Applicants in District of Columbia....ooeuaoiiiiii il i 2 099
I(;loriu [ 1 274
eorgin...................... !
Etowah River nom'g(.}a.nton, [ ] S ;' 838
“int River near La Grange, Ga............ 5. 830
Savannah River noar Augusta, Ga. . ' 000
Satilla River near W, ' 496
Applicauts in Idaho.” [ T 50
Illinols 90
Indiana 760
India 371
N owa 2, 000
Towa State Fish Commission. 2 200
Applicants in Kangns.... .. 360
Kentucky . 161
Louisiana . 30
aine...... 5210
Marvland ....... .. 2 000
Maryland State Fish Commission........... - 1 000
Susquehanng River near Havre do Grace, Md.. 2' 000
. Perryvillo, Md ....... " 671
Applicants in Massnchusetts.”........... 420
ichigan.... 100
Minnesota . ...... 3. 000
Minncsota State Fish Commission bl 145
Applicants in Mississi pi...... 57
Mlssourr. eeee 122
Uickory Creek near Neosho, Mo 5
Applicants in Montana. .. 701
Nebraska . . 54
New Jersey...... ... 000" 60
Musconetcong River noar Rahway, N.J.... 00
Applicants it New Moxico ... ... ovrroor oot 900
Now York . .. 050
. North Carolina. 1,405
) North Dakota 610
Ohio........ 60
Applicants in Oklahoma 2,744
Oregon..... 60
Pennsylvania . 380
‘South Carolina..... . 0. 07000 1,872
Cape Fenr River near Fayettoville, S.C...... ... 3, 000
Peo Deo River near Peo Deo, 8. C.......... ... 3, 000
Edisto River near Pon Pon, 8. C .onvoron 3,000
Ashepo River near Ashepo, S. C . 2,000
Applicants in South Dakota. .. .. 1,078
Tonnessoo River noar Loudon, Tonn.nrrrroro 000 2,500
. Knoxville, Tenu.........00 0000000 300
East and west fork of Stono River near Murfreeshoro, Tenn 500
Boonr} and Cherokee crecks near J onesboro, Tenn............. 3,000
Applicants in ‘l'ennessee . 230
1,718
Ttah .. 90
h ...
Virginia 1,852
Cripple Creek near Ivan \ 100
ppahannock River near Elkwood, Va.......... 500
Jamos River near Richmond, Va.. . . [[.1077000 2,000
Tate Run near Wythovillo, Va.. .. 100000000 0(2)
Applicants in Wegt Virginia ... 0000 .2;0
Wiaconain. ....... ... llll1T0 ‘300
Wisconsin State Fish Commission ............... 1012 0
Applicants in Wyoming ......... e eeetiitctteeetearenena. 40
Tench: 554
Applicants in Alabama,. ...... Ceereeritecenann eeemeerereseaenaan 055
Tizonn...... .ol
Arkanens.......ceoeveenoooLL. 022
Delaware ........................ 200
Appoquinnick Rivor near Middletown, Dol.... 500
Pond {n Zoological Park, District of Columbia.. 1,024
Potomac River, Washington, D.C............ . " 505
Applicants in Florida .........o.ovmeeonomren, . 1. 000
LEtownh River near JASDer, G.ueeenvennnnnn.... -1 000
Long Swamp Cresk near J asper, Ga............ 1' 000
Tate Pond near Ja8per, Ga....coeeeenneennnn.., 4 000
Jlint River near La Grange, Ga. ............. ' 780
Bavannah River noat AUguata, Gi..e.on.esoon e onson
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Details of distribution—Continued.

X (a3 er Try and | Adults and
Species and disposition. Egps. fingerlings.| yearlings.
Tench—Continued.

Applicants in GOOrgif.cee ee iaeiieiiaiaen i iiiiiiiiiaet it ieeiecfeteaeianen. 4,360
Diamond Lake near Newport, Idaho. O O P 6500
ApplicantB in Tdaho. oo n et el 268
Des Plains River near Des Pladns, IH .. oo, 500
Applicantsin JIHNofs. oo o oiie i e e 180
Indiana....ccoooiocoieeionananes N 183
Upper Towa River near Chester, ToWn. . caae.iiiiiiiiiaiiiniiiiiiiind]oeniies 500
Brickner River noar Jetmore, KAns «coeeeevniiieniieaieadiiiiiiiiiai]eraenaanan. 100
Applicants inKansas. .....cc....... . S 2,221
Xontucky . e 360
Louisiana e 30
Youghiogheny River ncar Oakland, Md.......ocveeeieenineendieieannanafoaianiaaa., 150
Applicants in Maryland....... e 362
Massachusetts . 115
Mississippi. - . 235
Flat Creok near Verona, Mo..... 200
Hickory Creek near Neoslko ....... ... ceiiiniiiiaaniiian, 04
Applicants in Missotri..ccoonoeeamn it . 940
Nobraska. oo oo iiraiiiioiiiiiiiiierieceaeeaeanans P 100
Nobraska State Fish Commission. . e P 1, 000
Avplicants in Now Mexico .. onivniennrimiiniiiiiiiaiea e [ P, 1,040
North Carolina ... e eraaee——anas R PO 1,178
[8) 13 PPN RPN (PR, 692
Tinker Creek near Bedford,Obio....coovuieeeeineiiiarnnnnnann S 200
Lastern Branch of Xingfisher Creck near El Rono, Okla....... O 100
Applicants InOklahoma. cov vt iiii i iieea e eeenree e el 2,207
Amon Springs near Laurel, Oreg. ... N 50
Brandywine Stream near Reading, Pa.ccoevececeenaiieiiiii]ommmnniifienieai. 3, 000
Jacobs Creck near Mount Pleasant, Pa. O 150
Mendenball Lake near Mendeuhall, Pa......... P U . 30
Conodornuinnette Creek near Carlisle, Pa..co.ooveeeieiiiiiniiiifieeienniilonieiniiae, 150
Tributary of Susquehanna River near Selinsgrove, Po...o..oioeiieniiiiiiiian e 200
Applicants in Ponnsylvania......... eeteriaeeiiereeeaaeaaa, et 150
Broad River near Blacksburg, 5.C.. 500
Applicants in South Carolina............... 1,200

Cove, Hickory, Dairs, and Indian croeks in
B 013 T T R D 300
Tennesseo River ncar Loudon, Tenn.. 300
Knoxville, Tenn . 200
Lamberton and Cherokoe creeks ncar Joneaboro, Tenn. JR DO PR 300
East and West FFork of Stone River near Murfreesboro, e 200
Harpeth River near Nowsom, Teun.. . .......c.ooieeiaian.s, Y [ 200
North Fork of Forked Deer River near ‘Trenton, Tenn........|ceeeeeiiiiii]ieeieannnn, 800
Jellico Creek noar Gumfork, Tenn c.cveveeenennennneneieaeana. . .. 300
Applicants in LonnesBeo. . coieeeer viireeeererianiricianoennns .. 723
Palestine Fishing Club Lake near Palestine, Lex.............. 1, 800
Trinity River near Fort Worth, Tex......c..cooeiiiiiiiiioan, . . 1, 800
Applicants in ToXa8 . .eoiecimerrniniiimiiii e 2,588
Ttah... T P 00
Crab Creck near Wythoville, Vao. iiieiiinnnan . P P 150
Applicants in Virginia........ . N 420
Washingto . 150
Fourth of July Lake near Sprague, 200
Applicants in West Virginia.... . 123
WHSCONBIM. e v rererrvommnanerianccococereamonnans R 20

Goldfish.

Applicants in Alabama..cceeeiemereroiirieiiiiiieeiiiiiiiiiieeteaetn B 12
ATKADBUB. .cvvveenenriieicriorieeciinnieniiannoieneaiaiani]ieeniiaae, 10
Connecticut Ceeeeeeeeneriaaaas R P 24
Ponds in Zoological Park, D.C..vovevnvenrnaiiiiiiiiiiiiionieneii]oeieeeanaae. 56
Fountain in front of Treasury Dopartment, D. C.oooonnnii . PN PO 25
Applicants in District of Columbia. . ...ooeneemniriiiiifiaaiieiiaii ] iaeinaaaas 82
GOOTrgifh. .ovmveeemueens D 330
TIHBOIB ceevvvemmeeceneimma et [, 20
Kaneas .. L R e 20
Loulsiana. ... covrermenoacrirmoma e [ ] PO 112
Fountains in cit_r ?nrks, New Orl P R R LR T PP TP PP F O [N 615
Applicants in Michigan ...covveeriieaimneonececirenneana., . 12
Minsissippi..ooeniiimaeeeeieiiiiiiaeiieitioat. 12
Hickory Creek, near Neosho, Mo................ . 8
Lakes in Forest Hill Cometory, Kansas City, MO...ooeooovvneaiiiiiiiibiiiiiaai, 060
Applicants in NebraBKa. ..o veeeeeeceeisranosacsaccrassrancnsloneeraenaaliieieaiiiaa, 12
Nebraska State Fish Commission, South Bend, Nebr........... T IR 300
Pond in City Park, Paterson, N. .‘l’ .............................. 12
Applicants in Obio. ......... SRR MO IR . 20
TUniversity Lake, Columbus, Ohfo. ...ceceeneracerracrenaacaensn 50
Applicants ip OKIRhOma . ..couuiineeniiiiieiiirerccsemcncecentfemcaiisenesfocnacancnnss 16
Pennsylvanin. ..cocveieeniiniiiniiiiiiieaaiiene. . ceesen 121
South Caroling ..o.veivnivmmirieiiienreenescrenfocencarenaccfonecennaanns 42
TONNeBBO0 - «veetiecieineniccuicraracensocarecas cececcrscarelonceccancens 30
Texas ,,, L 24
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Details of distribution—Continued.

- e mm
- Fry and | Adults and
Species and disnosition. Eggs. ﬁngg;‘ungs, yearlings.
———
G%dfn tench : : ' 12
claware State Fial Commission ..................oceioen....
Applicants in gintrict of Columbia . 2(4)
Go{dc1; ide: OOTGin .o L
Shl;?il}?mi" in front of Troasury Department, ID. ¢ 8
Conncetient State Fish Comumi i Joshuatown, Conn.|....-....... | 6,362,000 |............
Deluwnro Stato Wish Gomamiseing 0" 7o7d%: Joshnatown, Conn. 17105,000 1. es oo ..
Mispillion River noar Milford, D .. S EERERERTEE 025,000 1.
myrna River near Smyrna, Del . N D, 675, 000 |..
Jounes Creek noar Dover, Del. .. B R 576, 000 |..
Turderkill Creok noar l"olton, .. B 625, 000 | ..
anticoke River near Seaford, Del...__ " B T 375,000 ...
Leipsic Rivor near Leipsic, Del. . . . . P . 250, 0600
Broadkiln River noar Milton, Del..... [ 1 11l 100,000 1.
Indian River near Millsboro, Del ... .. eeaeeea 760,000 ............
Potomac River near Washington, D. C...... 000000 B ARt 5,027,000,
“astorn Branch of Potomao f{lvor nearBenning, . C.......... ...l 4,303,000 ..oooennnn.
St.Jobns River near Sanford, ¥la.. ... .. 00000 7 4,224, 000
Crane Creck, tributary of St. Lucie iver, ncar Stuarct, Fla.. ...l 450,000 |..
Savannah River near Auguste, Ga...... ... .. 0TI 1,703,000 |.
Ogeecheo River neyr Midville, Gauuunn.. Lo ol 00000 400, 000
Cinulgeo River near Macon,Ga......o.ooo. il 400,000 :..
Al‘g&mullg River near Doctortown, Ga......... .00 000 645,000 j............
Sutilla River near Wayoross,Ga........... ... 0000 646,000 L............
Wit.hlncooc}nee River near Quitman, Ga..... ... Ll 500,000 |............
llapaha River near Stockton, Ga........o. 0 11T 500,000 |............
hesapeake Bay near Battery kslnnd, Md.. A 15, 142, 000 lomeennenron
Patapsco Rivernonr Rolay Station, Md.. et 894,000 L............
Patuxent River nenr Laurol, Md........ . [ P 1,281,000 i............
Bush River near Bush Rivor Station, Md. 1 .. 1110 2,250, 000 |.
(-,nnpowdor Rivor near Gunpowdor tation, Md............ .|, 0o 2, 250, 000 |
Potomao River near Poiut of Rocks, Md........ [ 11 7 7 mr|e e 2, 852,000 |.
Tucknhoe River near Queen Aune, Md........ . LIl ll I 875,000 |..
Chester River near Chestertown, Md........ . 375, 000 '
Monocacy River noar Dickerson Station, Md. . . 759,000 '............
icomico River near Salishury, Md......... 375,000 ;............
Wankinquoi River pear Wareham, Mass. . . 200, 000 |
Connecticut Rivor noay Springfield, Mass. 1,290, 000 |.
Delaware River nenr Woodbury, N. J..,.. 50, 000
Milfora, .95 20 R 1,350, 000 |
Iéllzmbnrtviugj_N. p . 5, gl,}. 000
ouce; R R T PN DU 47, 000 :
Timbor Creck near Woodbury sy o " " | 440,000
Littlo Ezg Harbor near E, Il’nrbor. N.J..... .. .. 450, 000
Dividing Creek near Dividing Creek Station, N 450; 000 |..
Hudson River near Newbur G N Y 2,167, 500 '
Albany, Ny o000 427,500 |
Delaware River near Callicoon, N, Y. ... -’ 50, 000
Port Jervis, N. Y. 450,000 1............
Now York State Fish Commission. ... 2,000,000 '............
Yadkin River near Salisbury, N, ¢, 0007000 400,000 ............
Pasquotank River near Elizpboth City, N.C.. . e, 438,500 '............
Rocktsh River near Wallaco, N.C...00 7 . . 452,000 '............
Neuso River near Goldshoro, N, .. . 11777 .. 454,000 .. ...
Susquehanna River rear Peach Bottom, Pa. 1,725, 000 i
Fitos Eddy, I’a.... 1, 800, 000
Columbin, Pa.. .. .. 450, 000
. Delaware River near Delawnre Water Gap, Pa....oooio il 2,700, 000
Lackawaxen, Pa.... . [l 1T 450, 000 .
Catawba River noar Catawba, 8. C.... .00 . . 400, 000 :
Mattaponi River near Milford, Va. .. ... el WL 857, 000 :.
bappawansie River near ?unntlco Va..... ... . 807,000 :............
ppahannock River nenr "roderickslmrg, Va s 911,000 ... ........
Rockfish Rivor near Rockfish Station, V... .. 804,000 ............
Little River near Tagloraville, Va ..., 000 00 il e 1,000,000 :............
Cedar Run near Catlotts, V.. 11111T1IIT T e 898, 000
Meherrin Rivor near Belfleld, Va...... 00000 0l 457,000 |
Rapidan River near Rnpidnn, VR e ] S P 450, 000 |.
Occoquan River nonr W 00dbrldgo, Va ... ..o Ll 012, 000 |.
Otter River near Lvington, Voo .. JI011ITIIT I e 446,000 |.
Tye River near Tyo Rfver Station, Va .. F 450. 000 |.
unsemond River noar Suflolk, Vo ....... feereeceaces 445,000 |.
Potomac River near Widewater, Va...... ... 000 el 612,000 |.
X Roslyn, Va........ooi 0 B PO 540, 000
Dan Rivor near Danville, V... 00 110/ 1,000,000 |..c...oopaaien
Quinnat salmon:
McCloud River near Baird, Cal........ooooii o 400, 000 260, 600

* 2,333,000 fry wore released for rearing in fish ponds, Washington, D. C., but thosc figurcs aro not
to be included in the summations. .
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Details of distribution—Continued.

Fry and ; Adults and

Species and disposition. Eggs. Iﬂngorlings. yearlings.

Quinnat salmon—Continued.
Bair Ranch Creek, tributary to Redwood Creek in Humboldt
County, Cal...oo. oo i ittt iiieereieinareeaenceaee]oaaeaannnns
Clackamas Rivor nenar Cluckumas, OTO. .o, eevenreiveeneeonene|oonneennnnnn
Cl(t_\)nr Creek, tributary to Clackamas River, nonr Clackamas,
PO it et ieieneieeitotaseesiacasenetesessssceccccsaaanannas

Connccticut State Fish Commission .............ccoovueveenn....
W. L. Hndnwaly. Chiltonville, Mass . .
Joseph R. Neal, Boston, Mass. .....
New Hampshire Fish Commiasion.
Now York I'ish Commission......
Ponnsylvaria Fish Commission. ..
Merrimaoc River near Concord, N, 1i..
Toddy Pond near Orland, Me.......
Alamoosook Lake near Orland, Mo.
Heart I'ond near Orland, Mo .......
Little Tunk Pond near ér]and, B (N
Landlocked salmon :
E. M. Robinson, Bevans, N. J...coeuuiiniiviienninnnaannnnnnn.
Tuxcdo Club, Tuxedo Park, N. Y.. Ceececacancanas
George Pond near Liberty, Me.......ocoouiiinemninrnnnnnnnan
Donnells Pond near Franklin, Mo...oouuneeroneennnnonnnnnnnnnn
Lake Gcorge near Skowhegnn, Mo
Long, Flunders, and Little Tunk Pond noar Sorrento, Me .
Moose Pond near Hartland, MO.........c..oiiiereenenannnnn... .
Grost Embden Pond nenr North Anson, Mo..
Swan Lake near Bolfast, Me....oooouieeineiiiiaiiierinnennn.
Clearwater and Varnum Pond near I'armington, Me. . .........
Great Brook near Green Lako, Me.......o.ceueeneanannnnnn...
Webb Pond near Tllaworth, Me.......cccoevveienneanoon.. ..
Patten Pond near Ellswortl, Me ..ooeeriveriinieiinrnnnn ..
Groat Brook near Otis, Mo.....veervriieienennnioanennenannn.
Branch Pond near Dedham, Mo.......... .
Floods Pond near Otis, Mo..................
Cathanco Lake and Dennys River near Culais, Mo.
Green Lake near Green Lako, Me................
Long T’ond near Bar Harbor Me..............
Ponacock X.ake near Concord, N.H...........
Lako in Tuxedo Park, N, Y....... treereearias
Applicants in Rhode Telond . Jl02000000000000
Applicants in Georgla. ... ..cc.veuiveunoneen....
Embden Pond near North Anson, Me.............
Swan Lake nearBelfast, Me.........ccvvveeeen.....
Woods Pond near Blne ﬁm, Me...oovviiicnannnn..
China Lake near East Vassalboro, Me..............
Hadlock Pond near North East Harbor, Mo..........
Waterworks Pond near Brlfast, Mo
Moose Pond near Hartland, Me. .. ...cveeuerunrnnennnnennn ool
Varnum Pond near Farmington, Mo.......covemuivieneennnannnn|onnenn.

Clearwater Pond near Farmington, Mo.eeeeeceees veveennneenlonmnnonnoon, .

Whites Ponrd near Penobscot, MO, eeeeeeeeeeennninnnarnnnnnennidooeeooii .
Green Lake near Dedham, Me. ... .occveeemnenaiannnennnnnnnnns|oeuannniill

Duck Lako near Winn, Me....ocoovunnnnnniiaaniiiinnmannanaddoooo 10

Junior Lake neat Winn, Mo....cvoieeeeeeeeeeennnennnnnnnnn...
Toddy Pond near Orland, Me.....cccceveiieeieiineeenrannnnnn..
Green Lakonear Green Lake, Mo. . ..
Lake Ozonia near St. Regis Falls, N. Y. oeeeiiinnninnneienan...
Owasco Lake near Union SJ)rings, D . P
Lakes in Tuxedo Park,N.Y.........

Lako Georgo near Caldwoll, N. Y...oooenueeeenieeeenann..,.
Polferghire  Brook, tributary Lake Champlain, near Port

x

Honry, N Y e e e e et eeaaaannan cerrereneaad]

Sell‘}telgn Brook, tributary Lake Chawmplain, near Port Henry, |

Mix\'ll%l Brook, tributary Lake Champlain

Grovoe Brook, tributary Lake Cham lain, near Port Henry, N. Y.
Steelhead trout: Y - r ¥

Bair Ranch Creck near Bair Ranch, Cal.....

Pleasant River near Brownaville, Me........

Todd Bruok near Brownsville, Mo...........

Salmon Brook near Sebec, Me. ..

Baher Brook near Milford, Me. ..

Brick Stroam near Milford, Me. ... . 707"

Sunkhazo Stream near Greonfleld, Me. ............

Burnt Bridge Brook near Enfleld, Mo............... -

Darling Pond near Enfleld, M6...coveunnnnuennnronnnnnssvnnnns ceervetacone

65,700 {............

107, 808
6,433
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: | Fry and | Adults and
Species and dieposition. ‘ Eggs. 8 yearlings.

Ateelhead trout—Continged.

Webb Brook near Lowe)
Mooseliorn Stream near

Smith Brook in Hauoock -

n, Hancock County, Me.......ooomnnenne
likeng Rivers near Caribou, Mo
t Tawas, Mich
€ ‘Tawas, Micls. ...
Boardman River near Mayfiold, Mich .

) ston, Mich........ o . 0llTlIIIIIll
ashington River, off Wygh &ton Harbor, Mich.............
French River near Duluth, Miny

Brool near Neow Bostao,
Comstock and Medux:
Silver Creek near Kag

aple Rivor near Pell

Sucker River in S, Louis Counte Mire " 777000
Split Rock River near Two I,

*oplar River near Gran

Baptism River near Gran

Merrimac River near
oW York Fish Com

inister of Agriculture
och Leven trout -

Country Club, San Franoisco, Cnl

ylvan Lake noar
ianborn Croek oar Baldwin, Mich

Tributarics of S,

ittle Rocky Run near
inneaots, Iig}

Wyomin

ainbo1w trout :
Dog Rivor and tributari

Attlo Cahawba River near Brierfield, Ala. ..
Lookout Pond nonr Gadsden, Ala

Mammoth §

lint Creek near Gentr

APplicnnts in Arkonsas
Flj

nt Creek, near Silonm Springs, Ark

Applicants in Arkansas
ountry Club, San Fran

aglo River and tributaries near Borry Station, Colo. .
iddle Evergreon Lako near Leadville, Colo

Applicants in Colorade.

Applicants in Colorado.
¥l

hitlock Branch, Norw.

ockwood Branch, N orwalk, Conn .
ewton, New Haven, Conn..
Delaware State Figh Commission..
Applicants in District of Columbia,
'accoa River noar Mineral Bluff, Georgia.....
Tallulah River noar Tallulah Falls, Georgia.
Cartocny Croek near Elljjay, Ga

J.T. N

Applicants in Georgin

Am]ﬂicnm.s in Indiana
Bal

Applicants in Towa

Smoky River noar
Appl{cants in Kans,

Concord, N, 11
migsion .
rowns River near Jericko and Ensox, Tbooooeeni
Pond Brook near Walcott, Vt,

80 River, near J ericho, Vi
Lake Champlain off Burlin
Rule River near Rule, Wig

Marcellus, Mich ..
t Commission
ebragka State Tish Commission

8tate Fish Commission
Louis Miller, Laramie, Wyo......

rings, Mammoth Springs, Ark.....

?ulplmr S )rings Lake neaz Sll(xlphur Bprings, Ark.
71§ Y, Ark.. o . o i,

llinois Rtiver near Siloam Springs, Ark

Barron Fork Creck near Siloam Izrings, Ark...
pavinaw River near Gravett, Ark..

Rock Creok near Glenwood Springs, Colo

o0ws Brook near South Norwalk, C(:nn
vorwalk River nonr South Norwalk, Conn

Spring Brook near La Porto, Ind
Allison Creek near La Yorto, Ind..
'pper Lost River near Orleans, Ind..
qulionnte in Indiana... .
Johnson Cresk near Westville, Ind
Lake Itenner near Renner, Ind. ..
allard Creek near Stilwell, Ind. To
Applicents in Indian ’I‘erritoxl?'. .
Spitznoggle Lako near Wapello
Turkey Pond near Baxter, Iows. .
‘Walnut Creek near Great Bend,

i
ity, Minn..
Arbors, Minn......cceeveernnnnn..
d Marais, Minn. ..
d Marnis, Ming .

y Japan ......

68 near Venitin, Ala.............

cisco, Cal

26,000 '.....
10,000 i.....
3, 500 I .

ngerlings.
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Fry and | Adults and

Species and disposition. Eggs. fingerlings.| ‘yearlings.

Rainbow trout—Continued.
Applicants in Louisiana .........
Great Brook near Green Lake, M.
‘Western Run pear Glyndon, Md ..
Hamilton and"Bellovue Brooks nea
Spring Iranch noar Reisteratown, Md
Streams near Finksburg, Md......
Indian Springs near Frederick,
A?plicnuts in Maryland.............
Michaels Pond near Barnstable, Mass.
Sturgeon River near Gaylord, Mich ...
Sturgeon River near Vanderbilt, Mich
Wiscoi Creek near Winona, Minn.......
Spring Creek near Northfleld, Minn...
APpllcnnts in Minnesota..............
Five Mile Creok near Hornet, Mo.......

Crane Creeck near Crane, MO ................
Tlat Creek near MoDowell, Mo..............
Applicants in Missourf.....c...o...ocoilL..L
Zoo Park Lake, Springfield, Mo...............
Mahaska Creek near Bourbon, Mo ..............
Spring River near Aurora, Mo..............._..
Yerong, Mo ..coevi.il..,
Grovo Creek near Webb City, Mo.................
Indian Creek noar Lunagan, Mo...................
Elk (or Cowskin) River near Noel, Mo.............
James River near Turner, Mo.....................
Piney Creck near Cabool, Mo..
Potter Creek mear Cabool, Mo..........................
Jacks Fork of Current River near Mountain View, Mo.
Grove Creek, Jasper County, Mo ..coooeee. ... ...
Barbers Lake near Ritchie, Mo..........................
Applicants in Missouri........ceooiiiiiiiiiiiiilo..t
State Fish Commission, Missourl........................
Applicants in Missourf........ ... ... ...l
Nebraska State Fish Commission ....o................_...
‘White Clay Creek near Rushville, Nebr........c.ccoouveoaiae....
Spring Brook Ponds near Omalia, Nobr
I‘&v a State Fish Commission ..........cooiviienncieaianann..,
Now Hampshiro State Fish Commission ........co.ocoeol....
Great Brook noar Greenland, N. H......cooivvienrarennnnnnn..,
Isinglass River near Dover, N. H........o...coiiiiiiiiiaai...
Green Hill Brook near Dover, N. H.......coooiiiiinnnnnna....
Isinglass River near Dover, N. H
Muoaconetcong River near Wnshington, NoJooeiiiiiieie,
Paulins Xill River near Blairstown, N.J........oooveeieoaa....
nguoat Creek near Belvidere, NoJ ... veveiieeeinniieinnnnnn.
Cedar Lake near Blairatown, N. J...ooveiiiiniviiieann.... .
Applicants In New Jersey.cceeecee oo eeniiinaeniennenannnn...
Eaglo Creek near White Oaks, N, Mex. ....
Bluewater Croek near Fort Wingate, N. Mex.
Applicants in New Mexico.......... [
Black River reservoir noar Honnedagn, N. Y.
Applicants in New York.................
Page Brook noar Chenango Forks, N. Y ..
Cullowhee Creek near Hillsboro, N.C....
Linville River near Linville, N.C......
Big Buck Creek near Marion, N. C.. .
Little Buck Creok near Marion,N.C......
Licklog Creek near Marion, N. C..........
Mill Creck near Marion, N.C...oconennn...
Little River near Brovard, N. C.cooiiimeiiineireeeneianrannn. .. 765
North Fork of Swanunnoa River near Black Mountain, N. C. . 850
Applicants in North Carolina . e 2,013
Forest Rivernear Inkster, N, Dak.......... .
Blue Ditch near Richmond, Ohio.-.........
Applicants in Ohjo.......ccovmiiieuiiennnnn..
Apf{licnnta in Oklahowa........ eeiereianaaan
Hulf Mile Run near Gaijnes, Pa......cceeeee..
Letort Strenm noar Carlisle, Pa....coeeeeeerca-n
Big Wapwallopen Creek near Nanticoke, Pa ...
Bengnlly Runnear Gaines, Pa.c...oveenennenn .
Gall Run near Gaines, Pa.......coeeneeneneennnn
Lamb Creok near Mansfield, Pa.
Piney Creck noar Altoona, Pa,..
Middle Branch near Nant{coke,
Cotter Creek near Nicholson, Pa
Benscoter Ron near Nantjcoke,
Mill Run near Gaines, Pa....
Roaring Brook near Nanti
Blue Run near Gnines, Pa...
Calin Run near Mnnsﬁold, L N .




REPORT oOF COMMISSIONER OF FISH AND FISHERIES.

Species and disposition.

Rainbow tr,

out—Continuned.
Codar R oo

un

Creeks near Cr
Stevens Run n
Tunkh

ossronds, Pa
oar Nicholsol
anuock Creck near
Applicants in Pounsylvania
saurel Run near Nicholson,
Trout Run near Tohyhamm,
Tobyhannsg Creek n
Middle Croek near Hawl
Two Mile Run near W
Tributary of
Delawan
.:&‘Inplecr

11,

na Lake near
aft Run near
obyhanna Creek ne.
Clover Creck near Williama
Mont, omery Creek near I
French Cresk near Kimber
Roaring Springs near Alto
Painter
Elk Run y
Hiokson

Charle
ar Tol

1ear Mausfleld, Pn
Run near Mansfie)
Mountain Run near Nantic

12088 Creck negy
Little San
Muddy Run n
Toms River n
Sugar R
Cedar R
Plum Run near Lockhaven,
Chatham Run near Lockhav,
Sugar Creck near Tro , Pa
Leonard Creek near ro;
Spring Brook near Pitts
Tributaries to I’
Roaring Creek
Eagle Ru
Brush V.

Carlislo, P

near Sha,
0 near Shamok.
alley Creek nea:
Taylor Run near Nicho
Applicants in Pennayl
Streams o

r Sh
lson,
vania
1 Indian roservat
Spring Creek near Whitew
Applicants in South Dakot,
Duck River near N
Tellico River near Athens,
Flint River near Favettev
East Fork of Stone Riv
Smith Fork near Brush
Conasauga River near Cleve
fossy Crock near Moasy
Applicants in Tonnesseo
ane Creek near Holonw
Big Creek and ¥
Big Pigeon Rivo
Roaring Creck a:
Clark Crock neq,
Jack River near
Horsey Creok near Hickory
Pigeon River nea
Ellejoy Creek near Maryvill
White Oak Creek near
Lako Walansee ne
"Tellico River near Moant Vv
Applicants in Tennessee
Amarillo Creek near Am
Paluxy Creek near Glen
Applicants in Texns.
Ttah.
East Creek near Rut. d,
Onpompanoosue Rivor near
Applicants in Vermont
Robinson River near S
North Fork of Shenan
Calvin Run near Hun
Mud Run near Hot §
Cowardin Run near
Rubins Healing Strea:

a

T near New),
nd Hamptoy
r Jonesboro,

arjl
roge,

doah
tors M
rings,
ot
1 nea;

Nie

ear Tobyhanua, Pa.
oy, ¥
etmore, Pa
Tobyhanna Cree
Thornhurst, I’a

b

earfield, Pa.
ton, Pa
ona, Pa
Un near Gaines, Pa

d, Pa
oke, Pa.
dy Creek near Punx
eAr Greencastle,
ear Looklavon, Py, .

un near Lockhaven, Pa
un near Lockhaven, Pa

0.
on, Pa
ioga River near T
mokin, Pg
in, Pa

0
ood, §. Dak

ormandy, 'eun
Tenn

or near Mur,
creck, Tenn

oroek, Tonn

all, Tenn
rench Broad River ne.

Cloveland, Tenn.
r Sevierville,

unbright, Tenn
ar Johuson

Vi,

oreract, Va

prings, Va

Details of disiribution—Continued.
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Fry and

Eggs. fingerlings.

Adults and
yearlings.,

, Pa

hol.six.n.,'i’.n .
Pan
Pa

Pa

k noar Tobyhaona, Pa. -

stown, Pa ...
hanna, Pa. ..
urg, Pa

a

sutawnoy,
Pa

Pa........
en, Pa

armington, Pa

amokin, Ta ..
Pa

n, [’ine

freesboro,

land, l'enn. ..

port, Tenn
1 Creek near Elizabethton,
Tenn.

e, Toun . .
onn
o, Tenn

Rid .

Jity, Teni
erd, Tenn
lo, Tox..
, Tox ..

Ely, V..

noar Staunton, Va. ...,
Vea....

River
ills,
Va

T




84 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Details

of distribution—Continued.

Species and disposition. Eggs.

Fry and |Adults and
fingerlings.| yearlings.

Rainbow trout—Continued.
Reed Croek noar Wytheville, Va....
Travis Mill Pond near Now London,

....................................... 5,000 |oocvennen...
R T P SRR 500

South Fork of Powell River near Big Stonegap, Va............{...... 1,275
Dry River near Mount Clinton, Va.. ... feeen. 850
Broad Run near Thoroughfare, Va......cooooooomaanianaa o |, 940
St. Clair Creck near St. Clair Bottom, Va.........o...........|...... 500
North Fork of 1lolaton River near Ceres, Va....... 200
Big Cedar Creok near Ilonaker, Va 850
St. Clair Croek near Grosses, Va...... 500
Buck Creok near SY‘rin wood, Va. 500
Tate Run near Wytheville, V.o, 787
Criprlo Croek above Pierce's m 370
‘Applicants in Virginin...........o.oo.oiiilil L A . 1,805
Lake Terra Alta noar Terra Alta, W.Va.....ocuvveveecnenniedeaenn o 00" 426
Cold Run nenr Berkeloy Springs, W. Va.. ........._.......... .| oo o o) . 425

Willow Springs near Shenandoah Junction, W. Va.............|....o. 0 000"

1
Cat-tail Run near Millville, W.Va
Applicants in West Virginia.......
Wyoming State Fish Gommission...

Do Lucey Lake noar Mammoth Hot Springs, Wyo
Société d’Acclimatation, Paris, France

M. Raveret-Wattel, Fécamp, France
Major W. Turner, Bertrix, Belgium.
Von Behr trout:

Mammoth Sprini:‘s noar Mammoth Springs, Ark...............

California State I'ish Commission

Streams near Brooklandville, Md.....

Tine River near West Harrisonville,
South Branch of Tobacco River near

Suanborn Creek ncar Nirvana, Mich...............

Lllorslie Lake near Rhineclift, N. Y
King Creok near Xing Creek, Ohio.
Cedar Run near Bowlusville, Ohio..
Taylor Run near Bowlusville, Ohfo.
Applicants at Boedtord, Ohio.........

Mich......
Farwell, M

ueen and Beaver rivers near Usquepaugh, R.X.......... ... |............

Rhode Tsland State Fish Commission.............

Beavor Pond near Proctor, Vt......... .. DN TR

Big Fish Pond noar St. Johnsbury, Vt..

Haystack Pond near Wilmington, Vt.. . RN

Vermont Stato Fish Commission.......ccoeeeemuniereeennnn....

Black-spotted trout:

Twin Lakos in Lako County, Colo. .. c.ueeeiereeneneeiireeoaedveneaanna...

Middlo Evergreen Lake in Lako County, Colo.
Ax)plicnnu; in Georgia ..o liillll

M

chigan State Fish Commisgion

Spring Creek near Laramie, Wyo....

Sweotwater Croock near Newcastle, Wy0....ou.uoveeeneeen . o 00

Yellow-fin trout :

Twin Lakes near Twin Lnkesi(,‘olo ............................ foramennranns

Middle Evergreen Lake noar
Brook trout:

oadville, Colo......oooovviai|aaenanann...

Mammoth Springs ncar Mammoth Springs, Ark_..........................

Spring Brook near TJowa Guleh, Colo. ... ... .........
N%rt,h Branch of St. Vrain River near Lyons, Colo

Eagle River near Wolcott, Colo.......... ... .cii. ...
Tributary of Black Squirrel Creok noar Eastonville, Colo.
Upper Evergrecn Lakes in Lake County, Colo............
Applicants in Colorado........ccoovveiinnnn...

Twin Lakoes in Lake County, Colo.
Box Creek near Leadvillo, Colo...

Eagle River moar Minturn, Colo......
Headwaters of Arkansas River in Lako County, Colo .........
Mountain Lake near Granite, Colo...
North Fork of South Platte River near Estabrook, Colo.

Brush Creek near Eagle, Colo

Naylor Lake near Georgetown, Colo....oc.coceeen.. N P
Frying Pan River between Novice aud Castle, Colo............0.. .0
North Fork of South Platte River near Chaseville, Colo........|.... .

Chalk Creek ncar Northrop, Colo ....
Silver Creck near Shirley, Colo.......

Last River near Crosted Butte, Colo..

Elk River near Cebolla, Colo.........
Soap Creek near Sapinero, Colo.

Alder Creek near Alder, Colo.......
Goose Creck near Wagonwheel Gap, Colo.

Eaglo River near Mitchell, Colo......

Slaghts, Colo... N PP
Bailey, Colo............[.... ...
Pine Grove, Colo . .
Dawson, Colo..
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Details of distribution—Continued,
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Brook trout—Continued,
Jennie Creek
Mammoth Creek ne
North Voulder Cre

Tributarioes ot Tw
Applicants in Col

Fry nnd | Adults and
Species and disposition. Eggs. fingerlings.| yearlings.
0 .
near Contral City, Colo...ivrrenreerscseorerannnfooennnannnns 5, ogg
ar Central City, Colo 10, 900
ek negr Central City, Colo. 10,000 "
South Boulder Creok near Central City, Colo........... 25 000
in Lakes in Luke County, Colo...... oo
orado........... e AR LR d

Duchess Brook noar Pomfret, Conn
Lustorn Branch of Far
Lawson Brook near W
West, Norwalk Stroam
Blackberry River near
Comstack Brook near
Ponnel Stroam near N
Five Mile Rivor near

ilton, Conn.......
Cnanaan, Conn
‘Wilton, Coun

orwalk, Conn

heeler Stream noar South Norw

Mil River no
Barnum Broo
Stony Brovk

ar Southport, Coun........
k near Norwalk, Conn. ..
near Norwalk, Conn.....
Guthrie Brook noar Norwalk Conn. ..
Whitlock Brook near Norwalk, -
Norwalk River near Norwalk, Conn...
Comstock Hill Brook near Norwalk, C
Fivo Mile River nour Norwalk, Conn.. ..
West Branch of Norwalk River near N«
Gregory Brook near Norwalk, Conn...
Silver River noar Norwalk, Conn....
Bnrrqtt Brook near ‘Wilton, Conn ...
Applicants in Connescticut .
Georgia
Sprivg Croek near

Aps)licunts In Indiann.. .. ... .00 L
Spriug Creek near Qsage, Iowa .....
Ricoville, Jowa ..
. Canoo Creek near Decorah, fown....
Megunticook Lake near Camden, Me. .
Long Pond near Sorrento, Mo.........
Littlo Tunk Pond near Sorrento, Mo
Flanders Pond near Sorrento, Ms .....
Anvasagunticook Luke near Canton, Me

Cathauo Stream near Tolﬁha.m,Mo .
Swan Lako near Belfast, Mo .

Reservoir at Belfast, Me
Great Brook at Greon Lako, Mo
Wobb Pond near Ellsworth Fal
Green Lake at Dedham, Mo
Applicants in Maine............
Maino Stato Fish Commission. ..
Swan Lake near Swanville, Mo. . .
Studly Pond near Waldoboro, Mo. .
gonse River near Waldoboro, Mc
Cloarwator Pond near Farmington, Mo
Varmin Pond near ¥armin ton, Mo .
Jordan Pond near Bar Hnr%or. Me
Moose Lake near Hartland, Me. ..
Craig Pond near Orland, Mo.....
Eagle Lnke near Bar Harbor, Me
Lake Learl and Archer Pond noar
Baker Brook noar Pombroke, Mass
Spring Brook near Marion, Mass. ... .
Rehoboth Creok noar Attleboro, Mass
Cobb Brook near Princeton, Mass
Brook near Lowell, Mass ......
Applicants in Michigan..... .
kl rianry of Traverae Bny near
Au Sable River near Grayling,
Schimnemous Creek near Coﬁi
West Branch of Bj
Bruco Brook near $t. J. ohns, Mich... ...
Swan Creek near Coldwnter, Mich. .
Boitner Creek near Beitner, Mich
Dodd, Clifford, and Shorwood cro
Norris Cree

l.s., Wa

Mich

k noar Cloverville, Mich
Paint Creck near Ypsilanti, Mich
Littlo South Branch of Baldwin

Cedar River near Harrison, Mich.......
Minnesota State I*ish Commission .
Pickwick Croek near Winona, Minn
Burnside Lake near Ely, Minn

nington River near Now 'ﬂ;fr.f:t‘b.r'd'. Conn

near South Norwalk, Conn

South Norwalk, Coun.

alk, Coun..
Poorhousoe Brook near New Canaan, Coun .

s) eaver Canyon, Idaho . .
Little Kankakee Creek noar Laporte, Ind

olfnst Waterworks Pond near Belfust, Mo

ravoerse, Mich

water, Mich.
Creek noar Grayling, Mic

q'k.!; hour Allogan, Mich
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Details of distribution—Continued.

Species and disposition. Eeges.

[

Fry and |Adults and
fingerlings.| yearlings.

DBrook trout—Continued.
Box-elder Creek near Havre, Mont...cceseececcane. teseecsases P PP
Sullivan Creek ncar Cascade, Mont........
Rock Creek l.ake near Deer Lodge, Mont..
Spring Brook Ponds near Omaha, Nebr ..

ew Hampshire State Fish Commission
Streams near Gratton, N. I.coooeaieannns
Concord, N.H.............
Ammonoosuc River near ¥aybans, N. H
Bicknell Brook near Enfield, N.H....
Maacoma River near Lebanon, N. H.
Crystal Lake near East Enfleld, N.H..............oo.oo.
Hurricane Brook near Harrisonvillo, N.H..........o..o.
Applicants in New Jersey .
Godfrey Run near De Ruyter, N. ¥.........cceunnnes
Page Brook necar Chonango Forks, N. Y ..oiaiiinnnnnen
Oriskany Creek near Utica, N. Y ..
Moyer Creek near Frankfort, N. Y ..
Oquaga Creek near Deposit, NY..
Poterakill Creek near St. Josen, N. Y ..
Tioughnioga River near Do Ruyter, N. Y. . ......oeennenin
Otego and Charlotte oreeks near Oneconta, N. Y..........
Perkinsville Creek near Perkinsville, N. Y ..............
Hansomo Brook near Sherburne, N. Y........ .. ... ...
Madison Square Garden Aquarinm, New York...........
Applicants in New York....cc.ooieeiiieniniiianann.en
Turtle Lako near Bismarck, N, Dak............. PO
Cold Creek near Castalia, Ohlo..oooeeinianeieainiiais,
Applicants in Castalin, Ohjo.......coooveiiiiiiaan.
Rhodn Island............ teeeeeccraceeenaeann
‘North Branch of Little Rapid Creek near Deadwood, S. Dak.
Medary Creck near Brookiugs, S.Dak.........cooooiiioaies
Little Bpearfish Creek near Spearfish, 8. Dak ..........
Applicants in South Dakota............ fereeneeseaaaas
Rapid Creek near Rapid City, 8. Dak...oooooooeent
Evans Lake near Hot Springs, S.Dak................
False Bottom Creek necar St. Onge, 8. Dak ...........
Applicants in South Dakota.......ocoviieniinanennnnn
B8 5 2 £
Ice Pond near Pleasant Valloy, Ttah..coceieeenn et
(Ogden River near Ogden, Utah............ . .
Big Cottonwood Creek near Salt Lako City, Utah
Torest and Stream Club Pond near Wilmington, Vit
Caspian Lake near Greensboro, Vt
Beaner ’ond near Proctor, Vt
Pico Pond near Proctor, Vi..
Lake Pico near Sherburne, Vt.
Wausaukee River near Amberg,
Lake Junjor noar Necedah, Wia.
Labonte Creek near Douglass, Wy
$pring Creek near Laramie, Wyo
Dome Lako near Shoridan, Wyo
Beaver Creck near Newcastle, W
Lake trout:
Troutdalo Fish Farm, Mammoth Springs, Ark.
Applicants in Goorgia...........cocoeeiieens
Sweots Pond near Farmington, Mo..
Mashpee Lako near Mashpoe, Mass
Applicanta in Massachusetts...........
Kilpatrick Lake near Woodland, Mich.
Ponnﬁa Lake near Grayling, Mich.....
Lake Michigan nesr Charlevoix, Mich..
Manistique, Mich...
Lake Huron near East Tawas, Mich........
Cheboygan, Mich .c...ceueeee
A}pena. B 10) . Y
Lako Superior near Isle Royal, Mich.....c..o0c.0.c
Duncan Ba{. Isle Royale, Mich....
Fish Ieland, Isle Royale, Mich...
Rock Harbor, Isle Koyale, Mich .
Tobin Bay, Isle Royale, Mich
Fishermans Home, Isle Royale, Mich. .
Todd Harbor, Isle Royale, Mich ...

Lake Lizzie near Pelican Rapids, Minn...... veceven

Eagle Nest Lake near Ely, Minn............ ceses

Burnside Lake neat Ely, Minn..... P veees

Lake Superior near French River, Minn.......... B P
Two Harbors, Minn.......... N RO
Beayer Bay, Minn ...... PR
Poplar River, Minn ..... veseeen

Duluth, Minn evenerne o nnnn.. JOSRRS RON .

50,000 |omunennnns
120,000 Ioeeenonnnne.
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Details of distribution—Continued.

Fry and [Adults and

Species and disposition. Eggs. fingerlings.| yoarlings.

Lake trout—Continued. . 430,000 |.oceeennnnn
Lake Superior near Grand Marais, Minn .o.coeoeeeeiinennn (X EEERRTREERER g
Chicago Bay, Minn....... °
. St. Louis County, Minn..
Neobraska State Fish Comimission, Nebr. ...
Nevadn State Fish Conunission ........
New York State Fish Commission .....
S)tsogo Lako near Cooperstown, N. Y ...
Trout Lake near St. Rogis Falls, N.Y..
Lake Ontario off Stony %slxzml. NY....
Grenadior 1aland, N. Y.
Pillar Point, N. Y.. ...
Tibbetts Point, N. Y
. Cape Vincent, N. Y.
Devil Lake near Devil Lake, N. Dak...
Lake Erio off Rattlesnake Island Rouf, Ohio
Hoodley Lake near Waymart, Pa
Lake Minola near Scranton, Ba. | .
Mountein Lake noar Troy, Pa.............oilii..
Yormont State Fish CommiBAION .......ocvenereaaaninnnnnnnnns
Ldko Cbumplain near Isle La Motto, Vt.
\Villqughbv Lako noar Westmore, Vt.
Caspian Leko near Greensboro, Vt............. eideees
Fountain an

1d ather brooks noar Now Lisbon, Wis.......
Luke Superior near Baytield, Wiy .

Qak Island near Baytield, Wis..........
Rice Yelend near Bayfleld, Wis.......
Cranborry, Wis. ... ooot i
Lake Mary near Genon, unction, Wis..c.o.oveiunn ..
L:]nku Michigan near Sheboygan, Wis......cev.....
}\ {mumg Btato Fish Commiseion .. ...............

6 Superior off Port Arthur, Canada............
Department of Agrioulture, Borne, Switzorland
Seotch seq trout:
Craig Poud near Orland, Mo . .en.oo.oneoeee e eeaeeenenannnn,
New York State Fisl, Commission, Caledonia, N. Y
Golden trowut.:
Green Lake nt Ellsworth, Mo
Flood Pond near Otis, Mo. .+........ ...
Great Brook nenr Green Lake, Me
Yellow T)erch :
Applicants in Goorgia. .... .
Ideho.......o.ooiiveiien,
Newman Lake near Hauser, Idaho........
Cedar River near Cedar Rapida, Iowa
Storm Lake near Storm Lake, lowa
Applicantsin Towa ......... ... ...
Toms Creek noar Emmittaburg, Md
Deep Creok near Great Fails, Mout
Applicants iuv Montana

North Dakota ............
Sfoux River near Sioux Falls, 8. Dak ...
South Palouso River near Guy, Wash...
Loon Lake near Tacoma, Wush.... ...
Luke St. Clsir near Tacoma, Wash. .

Silver Lako near Castlerock, Wasl ...oooveiiiunnnnenonnnnn..

Pickerel: C 50
Cedar River near Cedar Rapids, Town.......... feeeeeieeeieeas 700
Phantom Lake near Mukwonago. Wis .. 050
Codar Lake near Schloisingerville, Wis

‘Whitefish:

GOVOrument of JADMN . ..vueivenoennens e oL 50,000 |...... e

Bear Lake near Fishhaven, IAalo . .. oo oonoroenseormesoeonnoeo o, 2,04 00

Turkey Lake near Syracuse, Ind............ ... 0 000000 2, 000, o0

Luke Huron near East Tawas, Mich. . .....ooooremenonos om0 2, 000, o

Oscoda, Mich ... ccvveeiivmannnnnnia 000 4, 000, %0

North Point, Mich......ccooeeeeooo.. 5, oog, S0

Alpena, Mich......ocoveeviiienonnann.. %. 8500. g0

Stargeon Point, Mich.........c........ s

Searecrow Island, Mich.......ceee.... 3, o, 900

Lake Michigan near Frankfort, Mioh .............. 2, 000, o0

Epoufstte, Mich......... 2, 000, o

aubinway, Mich... 2, gggy et

Manistiquo, Mioh. 23' oo o0

Lako Frie near Monroe, Mich. . ......... 3 000 000

Lake Superior near Washington Harbor, ER A

Islo Royale, Mich........ 2 00
Dotour Passage near Detour, Mich. .. .......... 2 000l 000 I
Straits of Mackinao near Maokinaw Cluy, Miok L
Whitefish Lake near Corinne, Mich. ... 1on0 oo |
Lanke Superior near Duluth, Minn........ 500 000 |

St. Lawrence River near Cape Vincent, N. S d
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Whitefish—Continnod.
Lake Ontario off Grenadier Island, N. Y..........o.............

Lake Erie off Rattlesnake Island Reef, Ohio.

Lake Superior ncar Bayfleld, Wis..uveue oeeooonenrerannnannna.,

Lake herring:

Lake Erie noar Put-in Bay, Ohio. ....ooiiioiiiiiiiivennannnn...
Large-mouthed black bass :
McCuallough Creek near Venitia Station, Ala.....co...........
Black Creek near Gadsden, Als.......... pecronane
Applicants in Alabama ......
Clear Creek noar Alma, ArK...oooooaveinneeennn...
Spndra Creek, near Clarksville, Ark................
Applicants in Arkaneas......_....

Iorseneck Brook near Greenwich, Conn ............
Applicants in District of Columbia
East Lako near Atlanta, Ga..........
Lako Demorest near Demorest, Gov .. ..oovviiiiieniirieinaaa..
Talking Rock River near Talking Rock, Gfv.oevnvevannnnano....
Applicants in Georgin.......c..ooooeialn
Newman Lake near Hauser, Idako.
Applicants in Idaho.....ceeuun...
Paris Reservoir, Paris, Ill......
Bangs Lako near Wauconda, Ill..
icants in Illinois............
Twin Lake near Limag, Ind.........
Still L.ake near New Carlisle, Ind..
Upper Long Lake near Albion, Ind..
Bass Lako near Bass Lake, In
‘White River near Richmond, Ind....
Lake Kurtz near Riley, Ind
Clear Lako near Westville, Ind ..........
Muscatatuck River, North Vornon, Ind..
Yollow Lake near Cloverland, Ind .........
Hilladalo Park Lake near Newcastle, Ind..
Hunt Lake near Laporte, Ind
Applicants in Indiana...cccoceeeecerennens

Ap

Storm Lake noar Storm Lako, Iowa.c........
Upper Iowa River near Chester, Iowa .......
‘Curkey River near West Union, Iowa ...cocevuunnnnn...
Dos Moines River (above the dam) near Des Moines, Iowa
Des Moines River near Fort Dodge, Iowa..............
Towa State Fish Commission.....ccceaamenuena.
Cedar River near Cedar Rapids, Jowa.....covvvaieiio.

A, T.&S. F.R. R. Co., Hospital Pond near Fort Madison, Io
Applicants in Jowa ...... resecsiarennes rererreceeeaaias
Slate Creck near Wellington, Kan

Strawberry Lake near
Lako View at Lake View, Kans
Applicants in Kansas.......
Green River nenr Moreland,
Fork Creck noar Louisville,
Salt River near Harrodsburg, Ky. ..
Eagle Creck near Williamston, Ky.
Kentucky River near Winchester, Ky.
Dix River near Danville, K;
Licking River near Mount Sterling, Ky
Kentucky River ncar Irvine, Ky......
Lake Ellerslie near Lexington, Ky..
Ludlow Lagoon near Ludlow, ky.
Ag)plicnnts in Kentuck .
Choplins Dam near Nagchitochos, La .
Applicants in Loulsiana...............
Patapsco River near Weodstock, Md......
Potomaoc River near Cabin John Bridge, Md
Applicants in Maryland...................
Lake Gardner near Amesbury, Mass..........

TFallin,

Species and disposition.

Eggs.

Fry and

fingerlings.

Adults and
yoarlings.

‘Tibbetts Point, N. Y.._.....

North Basa Island Reef, Ohio.
Ballast Island Reef, Obio. ...
Port Clinton, Ohio.........
Kelloy Island Reef, Ohio......
Middlo Bass Island Reef, Ohio..
Tolodo Field, Ohio....c.eu... .
Woeat Sister Island Reef, Ohfo.
Starve Island Reef, Objo......
Niagara Reef, Qhio............
Buckeye Island Reef, Ohio......

Green Tsland Reef, Ohio...... P
Teach Point Reef. Ohjo............

Colorado.....
Connecticut

Indian Territor:

ort Scott, Kans
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Details of distribution—Countinued.

" Fry and |Adults and
Species and disposition. Eggs. lﬁugg;uuga. yearlings.
Large-mouthed black bass—Continued, 100
surtis Lake near North Dunn, Mass..oveiecvreieieiiiiennnnn, ' 133
A‘pplicnnts in Mussuchusetts. ... ... .00 0TI . 210
Little Brooks Lakenoar Newaygo, Mioh..ooooooiiiieiiniaannn. 240
Big Brooks Lake near Nowu)' o, Mich oo 145
ersy Lnke near Lawton, Mncﬁ .................... . 180
Little Brown Lake near Rockford, Mich.....oceeeeeeneunnnenn. . e 60
Carp Lake near Traverse, Mich....... .. ..., 00 0 1000000 . - 100
Clear Leke near Sidnaw, Mich...... .. . e ceees 100
Mill Luke near Wingleton, Mich, ... 0 00000100 . - 120
Kalamazoo River nesr Marshall, Mich............ eeeneennnnnns . 120
Duck Lako near Springport, Mich .. [EEER . 240
Fish Loke noar Woxford, Mich... .. [l i it 120
Donaldson Lake near Kendull, Mich. ... ooneonnrnrvnannnns 120
Cloar Lake near Beaver Lake, Micl. .. .. . ...l il . 120
rab Lako noar Traverse, Mich..............c.. T 60
Rust Dawm near Alger, Mich. ., . Il e 300
Stru\vberr&v Lake near Evart, Mioh........ ..o 120
Frains an Murray lakos near Ypsilauti, Micl........ veenn 205
Yellow Lake near Buchunen, Mich..,.. ... 10000 ; 200
Eagle Nest, Lake noar ‘Tower, Minn. .00 10700 100
Estelle Lake noar Poun, Miga, . 00T 100
Horticultural Pond near Oktibbela, Miss...................... 00
Spring Lake near Canton, Migs,._ . .. 0l 7oinre :
Round Luko near Canton, Migg .. 07 77 it 200
As)pllcants in Mississipp[ ....................... 70
Missouri State Iialy Commission. .. [ 1111TTIIIITIIIIIIII wg
Morcan Creck noar J offerson City, Mo .on oo’ lg
Williams Lake near Webl City, Mo.....llllllllll . ()g
A PPlicants in Missouri....,_, .o~ 0 177017000 io i 275
Missouri River near Grent Fallg, Mont...o.n..uneomsnnrenoens 75
Lake Hagan near Butte, Mont... ... .. 0o LTl : 7%
;I‘ohnaou ako near Elliston, Mont.... ... ... ... ... 100
Tributary of Missouri River near Townsend, Mont... ......... | 325
APDPHEANtS in MONEANA . ... .oos e oot Yoo
New Hamprhiro. . 200
Ramapo River near Mahwal, N. J.. 185
Pohatcong Lake near Tuckerton, N.J. 50
Stafford Lake near Mnnaghawkin, N.J. 250
Applicants in Now Jorsey.............. 200
Laguna Grande near Las Vegas, N. Mox. 20
Reservoir, Springer, N. Mex.......... 550
Lako McMilian near Eddy, N. Mox .......... o
Susquobaunna River near Binghamton, N, Y . %
Hurlbut, pond near Clymer, N, ¥ 10
Damon Pond near Clymer, N. Y..... 10
Schoharie Creok near Central Bridgoe, N. Y.
Ararat River near Mount Afry, N.C... 150
Yadkin River near Wilkesboro, N. C.. 100
Applicants in North Caroling.....o. . oovveveiiieunennnnnnn. . ! 109
Spirit Wood Lako near Jamestown, N. Dak.......... 225
8h Lako near Jamestown, N. Dak........ l'(l)g
Applicants in North Dakota. ... 10
Scioto River near Delaware, Ohio. o
Prospect, Ohio ... eeeneenneoiiaanaaeaoaannai it 40
Indian River near Portsmouth, Obio............0 .01 00Tl £
Tinker Creok near Bedford, Ohio .......... ... .. 11 1 . 222
Branch of Mahoning River near Nowton Falls, Ohio......o.o oo, . 3
Grand Rescrvoir near Coling, Ohfo. ... ..oonsoeueenoomonooailnnnnn " . 2
Little Minmi River noar Xenda, Ohio ... 010 1010000l 100
Olentangy River near Waldo, OBi0..oeereieeinens 40
Sciota River near Batavia Junction, Ohio. . ..omonn.os oo, 100
‘West Iork of Beaver River near Enat Liverpool, Obio... 50
Gruand River near Eagloville, OMio. ... - v.vnerneeneen... 100
Horreshoo Lake near Kenton, Ohio c.ccoiienvinnnnnn.. . 50
Applicants in Ohio........... ... ool 0T . 650
Hog Creek near Guthbrie, Okla............. o 000 }00
Applicaits in Oklabhoma . ............... .. 000000 ZOg
Dover Lako near Salem, Oreg... .. /1111111111 1
Mill Creok noar Salem, Orog .. . %
Big Creok near Waldport, 5:‘0 .......... e 75
Wost Branch of Perkman Crmﬁt near Colobrookdale, I 100
guittnpnhilln Creok near Annvillo, Pa 250
reiders Dam noar Annville, Pa. ... 148
French Creok near St, Poters, 'a 100
Sherman Creek near Carlislo, Pa 105
Branch of Juniata River near Bod 1?,0
Washington Lake near Schohala, Pa. 286
Applicants in Pennsylvanin, ....... 188
Goose Croek near Otranto, 8, G 180
Applicants in South Caroling . PN Pr "
Cascade Creek near Cascade, 8. Dak «..o..ouuiuo .o 00000 PR
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Details of distribution—Continued.

Species and disposition.

Larye-mouthed black bass—Continued.
Lako Creek near Pine Ridge Agency, S.Dak...........caiaann.
Canyon Lake near Rapid City, 3. Dak........ .
Lako Edgomont near dgewont, 8. Dak. ... ..
Wall Lako noar Sioux Falls, 8. Dak.......coooiiiiate
Stoux River near Sioux Falls, S. Dak....... .
Applicants in South Dakota ..
Forked Deor River near Trent
Hiawassee River near Higdon, Tenn
Cano Creck near Hohenwald, Tonn ...
Tollico River near Mount Verd, Tenn......
Duck River near 8helbyville, Tenn....
Elk River near Estill Springs, Tenn..........
Nolnchucky River near Chucky Valloy, Tenn..
Hole Creek near Chickamauga, Teun.........
North White Creck near Glenmary, T'onn
Doe River near Elizabethton, Tenn........
Chickamauga Lake noar Chickamauga, Tenn.. .
Applicants In ToNDO8BEO. e e vemaereerennaraeeecnrioons
Palestine Lake near Palestine, Tox ........
Lake McDonald near Austin, Tex..... ....
Graham Creek near Mobeetio, Tex.........
Choyenne Creck near Channing, Tex.......
Hurst Lakoe noear Fort Worth, Tex .........
Lake Hunter noar Thurbor, Tex..
Applicants in Texas ...........
Snuth River near Martinsville, Va.........
Forest Hill Park Lakenear Richmond, Va.
Ilobinson River near Somersot, Va.........
TFalling River near Appomattox, Va.......
Rapidan River near Rapidan, Va...............
Occoquan Creck near bridge over Bull Run, Va.
South Anna River near Ashland, Va..........
Applicants in Virginia ..o . cceoaiiiiiiiiiiiiiiiian,
Lover Lako near Tacowna, Wash.....o.cooiiaiiiiiaa.
Lake Cavanaugh near Secattle, Wash....................
Silver Lake near Castlerock, Wash................ ...
Welty Lake near Northport, Wash......o.ooviiiiiann
Lake St. Clair near Tacoma, Wash........ .
Clear Lake near Bucoda, Wash.............
Applicants in Washington.................
Rock River near Mayville, Wis. .
Pine Luke noar Jeflries, Wis.... ..
Phantom Lake ncar Mukwonago, Wis.
Lemonweir River near Mauston, Wis. ..
Cedar Lake near Schleisingerville, Wis
Elbow Lake near Amburg, Wis............
Lake Como near Lake Geneva, Wis
Applicants in Wisconsin................... ... .
Lakes in Yellowstone National Park, Wyoming........cc......
Small-mouthed black bass :
Swift Creek near Hi?gswn. 2
Applicants in Georgia........ooveiiiaeiiiiai.
Headwaters of Quantico Creck near Hebron, Md
Potomac River near Littleo Falls, Md...........
Groat Falls, Md .......
Avpplicants in Maryland.........cccocoveen
Morriwold Lake near Gilman, N. Y ........
Kinderhook Lake near Niverville, N. Y....
Lake Huntingdon near Coshocton, N. Y ....
Applicants in New York.......coemivrnnnnn .
Goose Creck near Otrunto, S, C..oveerivennencnniininaniaae,
Sunfish :
Applicants in Georgia. . ...coeverriniiiiii e
Rock bass: .
McCullough Creek near Venitia Station, Ala............
Fonsil Pond near Hillnan, Ala .. .
Applicants in Alabama .........
Arizona ...c......
Clear Lake near Mayflower, Ark
Applicants in Arkansas.........
Colorado..cveeenuiieneiannnass
Crawfish Spring Lake near Chickamauga, Ga..
Tate Pond near Jasper, Ga....coceeevneennnee
Atherton Pond near Jasper, Ga.
Applicants in Georgin...........
Ilinois ............
Yellow Lake near Cloverland, Ind ..
Cypress Bend near Booneville, Ind..
Bear Lake noar Albion, Ind.......
Applicants in Indiana..... [
Osceola Lako near Bluejacket, Ind,

Try and
fingerlings.

Adults and
yearlings.
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Details of distribution—Continued.

Fry and | Adults and
Spocies and disposition. ﬂnggrlingg. yearlings.
Rock bags—Continned. : 200
Codm;I{xvernenrCednrRupids. TOWhteeeseseiroeirnniioennanas Cerreeeeaaes o
AI){shcunts inTowa ..., o.o0 0l I 250
Mulberry Creek near Ford, Kans. .. .o.ooociiiiiiiiee i iiendfioiiieeiia oo, 200
Crystal Lake near Dodge City, Kans......... e
Sappa Croek near Colby, Kana . ...\ ooonin 4 300
Applicants in Kanaaa ... .. . e teeeeteananaas "500
Rentucky River near Winghester, Ky........ 300
Clear Creok noar Shelbyvillo, i S SRS IR IO 300
Lako Reba near Richmond, Ky. . ....o...oooooiiiiiiiiiiiadieninceeeiionenns 300
Sounth Licking River nenr Cynthisnn, Ky «oooiiiiiiiiiiiiiiiiiieennnaieec]aeenns 100
alt River near Tayloraville, Ky «.cueeeloiriniieiiineeniriiee|eceeraaaccnsliieas "
Valley Creck noar Blizabethtown, Ky....ooooooooiiiiiiiviiiiviiiianncfeeenns 100
Applicants in Kentucky ... e o3
LouiiRnn. .. .voeei i ii e e e e eeeeaseneen 600
X Maryland.. 200
Yaz00 River noar az00 City, Mias ........ 050
Applicants in Mississippl............. . 200
Zoo Park Lake noar Spr vgiield, Mo........ ) 400
oreau Crock near Joifterson City, Mo...... 800
A'plphcnnts in Missouri..........0........... 300
Nebraska State ¥ish Commission .......... 190
Cryatal Lake noar Alliance, Nobr......... 100
Applicants in Nebraska.......... s 400
Now Jersey........ heeienen 300
Lake MeMillan near Eddy, N. Mex ... .... 100
Applicants in New Mexico...........-..... 150
Luscarora Creek near Addison, N.Y....... 200
ork Lake, Sullivan County, N. Y........ 200
Applicants'in Now YOrk................. 150
>ane Croek near Meobano, N.Coonooononerns 150
Maple Croek near Shelby, N.C....... .. 10
Waterworka Lake at Henderson, N. C. 1,120
,Aml)ltcantr; in Nortlh Carolina.......... '270
Bull Creek near New Waterford, Ohio.. 100
Brush Creek near Hillsboro, Ohio........ 880
A{)p]icnnts fnObio.......oooiaeiia . ... 150.
Kingfishoer Creek noar Kingﬂs)wr. Okla. . 180
Skelton Creek near South Enid, Okla.. ... oooeeeeonnennos.. 1. 200
Applicants in OKIANOMN . o .o onennon e "%lo
Applicants in South Carolinq............ 200
Little River near Maryville, Tenn. .. ... 200
Mossy Crook near Mossy Creok, Tenn. . 150
Big Lake near Kenton, Tonn............ SERTITIRy 130
Barren York of Collins River near McMinuvillo, T i
Pigeon River near Seviervillo, Tonn..... o0
Big Pigeon River near Newport, Tomn. 500
Stono River near Murfreesboro, Tenn.. o
Applicants in Lennessco............... o0
Amarillo Creok near Amarillo, Tex... 300
Fountain Lake near Waeo, Tox........ E
Lake MeDonnld near Austin, Tox.... 150
Leon River near Gatesville, Tox........ 200
Clear Fork of Trinity River near Fort 200
Dillon Lake near Amarillo, Tex 300
Squaw Creek near Glenrose, Lo 200
Luke Hunter near Thurber, Tex..cc..coiai i e 4150
ADPDUCANLE 10 TOXB vnrnernnenninsnonsnsseormemsomormee e oo e
ear River near Salt Lake City, Utal.o..oooneoenoo.n. ...l DIl 200
0111 RIVOT HOAT MOBLEOAL VA .\ eueanrarnnsrnnsnnnsnoonroososdooiensorenn s ooeoerr o s
Banniater Rivor nonr Franklin, Va. .ooone. oo eonooeson ool 1o
Rapidan River near Ragidnn, N b
lnckwator River near Rocky Mount, Va.......-..... 0 LI IIT I 150
Four Mile Run noar Bull Run, Vit. ... .nevmomooone oo 200
South Anna River wear Asbland, Va. ..o o 0 1T 11T | o
Appleants In VIRZInia. coe.eereesueensoonss oo eoooeos oo T 1300
Sundy Croek near Nowbury, W. Voo oononrmonn. e T ceeeen

White base :
‘0 (;‘iednr River near Cednar Rapids, Towa
od

Buzzards Bay off Woods Hole, Mass
Vinoyard Sound,..eoeuuee.e..o......
Groat Harbor off Woods Hole, Mass..
Boston Bay off Gloucester, Mass
Gloucester Harbor off' Gloucester, Maas
ackerel :
Morryconeag Sound off Orr Island, Mo
BoothLay Harbor off Boothbay Harbor, Mo
Vineynrd Sound off Woods Hole, Mass
Buzzards Bay off Woods Hole, Mass..
oston Bay off Glouceater, Mass......
Gloucester Harbor off Gloucestor, Mass

l 19, 600

! 17, 549, 000
i 21, 166, 000

846, 000! 1,792, 000 |.
13,394,000 ;.

6,465, 000
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Details of distribution—Continued.

Species and disposition.

Eggs.

Tautog :

Vineyard Sound near Woods Hole, Mass. ............
Great Harbor off Woods Hole, Muss..................

Flatfieh :

Vineyard Sound near Woods Holo, Mass......._.....
Great Harbor near Woods Hole, Maas................

Lobster:

Long Island Sound near Noank, Conn................

Long Island Sound near Now London, Conn..
Piscataqun River near Kittery Point, Me. ..
York River near York, Me..................
Morryconcag Sound off Orr 1sland, Me......
Mouth of Limkinsg Bay off Ocean Point, Me...
Damariscotta River off Little Hoeron Island, M
Boothbay Harbor off Big Cove Irland, Mo. ..
Burnt Island, Mo....
Sheopacott River off Isle of Springs, Me.. ...
Vineyard Sound off Woods Hole, Mass. .
Buzzards Bay off Woods Hole, Mass. ..
Goslin, Mass.......
Great Harbor off Woods Hole, Mass. . .......... .
Nantucket Harbor off Nantucket Island, Mass. .
Marblehead Harbor off Marblebead, Mass. ......
Massachusetts Bay off Rockport, Muss. . ..
Boston Bay, Mass................. ... .
Gloucester hnrbor, Masgs....ooooo...... .
Massachusetts Bay oft Gloucester, Mass.
Sandy Bay, Ma86..cceeaiieaniaeann ...
Ipswich l3ay, Mass ........ Ceeenaans
Piscataqua River near Castle, N. H

Fryand |Adults and

fingerlings.| yearlings.

7,050,000 1............
9,925,000 |........ 10"

7,580,000 |............
892,000 ;............

126,000 |.




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

By Ricuarp RATHBUN, Assistant in charge.

FUR-SEAL INVESTIGATIONS.

.During the summer of 1895 the investigations respecting the natural
history of the fur-seal and the changes in the condition of its rookeries
or breeding-grounds, which devolve upon the Fish Commission by act
of Cf)ngress, were prosccuted upon a much larger scale than in any
Previous year. The plans for this work were briefly outlined in the
las't report, The regular annual examination of the rookeries on the

ribilof Islands, including their delineation and photographing, was
Made, as heretofore, by Mr. C. H. Townsend, naturalist of the steamer
Albatross, aided by Mr. N. B. Miller, the general assistant on the same
vessel. Mr, A. B, Alexander, fishery expert of the Albatross, was
3tti}ched during August to one of the successful pelagio sealing vessels,
Which gave him the opportunity of making important observations on
the pelagic habits of the seals. The part taken Ly the Albatross itself
I connection with this subjoct is described under another heading.”

Novel features of the season’s operations were detailed studies ro-
Specting the several problems connected with the welfare of the seal
Pel‘ds on both the American and Asiatic coasts, these inquiries hav-
g been conducted on the Pribilof Islands by Mr. Frederick W. True,
Curator of mammals in the U. S. National Museum, assisted by M. 1. W,
P rentiss, jr.; and on the Commander Islands by Mr. Leonhard Stejneger,
Curator of reptiles in the National Musewn, and a well-known authority
on the mammalia. These gentlemen were transported to their stations
by the steamer Albatross, reaching the Pribilot Islands on June 24 and
the Commander Islands on July 3, respectively. Mr. Trae remained in
the field until August 23, and Mr. Stejneger until September 16.

The results of this season’s investigations by these several parties,
“if well as the reports of previous work by the Fish Commission in this
dlrection, have been published during the past fiscal year.*

»

Na&'he Russian TFur-Seal Islands, By Loonhard Stejneger, of tho United States
5 onal Mugeum. Bull. U. 8. I"ish Com., XvI1, for 1896, pp. 1-148, pls. 1-66.
o eports of the agents, officers, and persons, acting under the authority of the
ofcretury_ of the Treasury, in relation to the condition of seal life on the rookeries
the Pribilof Islands, and to elagic sealing in Bering Sen and the North P’acific
Rcenil, in the years 1893-1895. Intwo parts. PartIl. ith maps and illustrations.
I"ies}? ts of investigations under the direction of the U. S. Commissioner of Fish and
sios eries. Printed as Senate document 187, part 2, Fifty-fourth Congress, first ses-
twlh Waghington: Government Printing 0 ce, 1896. This part is published in
Otho volumes, one of text (154 pages), with numerous maps, charts and plates; the
er being & portfolio of photographic reproductions.
2]
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Mr. Townsend spent the 25th and 26th of June, while the Albatross
was at St. Paul Island en route to the Commander Islands, iu making
a preliminary examination of Lukannon, Ketavie, Reef, Lagoon, and
Tolstoi rookeries, on which the female seals were then scarce, the season
being still early. He returned to the Pribilof Islands on July 9, begin-
ning then his systematic observations, which were continued until
August 9. Detailed studies were made of each rookery, and its condi-
tion determined and compared as closely as possible with that in 1804,
Marked changes were found to have occurred in the abundance of the
seals, which were less abundant than in the previous year, this fact
being graphically demonstrated by a-comparison of the maps and pho-
tographs covering the two seasons. The thinning out of the breeding
seals, the most marked feature of the decrease, is clearly indicative of
the effects of pelagic sealing, which is now being severely felt upon the
islands. An approximate count of the seals was made in conjunction
with Mr. True, and special attention was paid to the question of the
loss of young seals by starvation through the killing of the parents at
sea while seeking food.

Mr. Townsend’s report also covers the operations of the pelagic seal-
ing fleet during 1895, based upon the direct observations of the Albatross.
during the open season in Bering Sea and upon subsequent inquiries
at the several ports where the fares were landed. The important
subjects discussed in this report are the total number of seals taken,
with the places and dates of killing, showing their distribution in both
the North Pacific Ocean and Bering Sea during the hunting seasons;
the proportionate number of each sex represented in the catch, and the
breeding condition of the females; the ages and tood of the seals so
obtained, and the condition, present and prospective, of the business
of pelagic sealing. Elaborate tables and charts are given, showing in
detail the facts brought out by the catch of each vessel.

The object of Mr. True’s inquiries was to study the natural history of
the seals on the Pribilof Islands from a comprehensive standpoint with
special reference to the measures necessary to insure the preservation
of the rookeries. His work was partly carried on in company with Mr.,
Townsend, and to some extent covered the same subjects which have
been mentioned above. The practical results of his observations re-
lated more especially to the extent and causes of mortality among the
pups; the conditions of the rookeries as evidenced by the number of
seals of each sex and of different ages upon them; the extent and causes
of decrease, and the remedies which might prove effectual therefor; the
effects of pelagic sealing and of the present methods of driving and
culling on the islands, ete. '

The investigations of Mr. Stejneger on the Commander Islands were
andertaken for the purpose of securing more definite information con-
cerning the Asiatic herd of fur-seals, which it was thought might be of
value in reaching final conclusions respecting the sealing problems now
in controversy, as it was understood that the habits of these animals,
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38 well as the methods of their pursuit, were identical on the two
coasts, Hisg inquiries were rendered possible through the courtesy of
the Russian Government, which not only granted permission for Mr.

tejueger to reside upon the islands and make the necessary observa-

tions, but also- signified its indorsement of the objects of his visit.
glle local representatives of the Government, as well as of the Russian
eal

Skin Company, also gave their hearty cooperation in the work,
and were instrumental in bringing it to a successful issue. Mr. Stej-
neger was especially well qualified to make this study and to pass
upon the changes in the seal herd which had taken place in recent
-years, as he had been stationed upon the islands, under the auspices
of the Smithsonian Institution, during eighteen months in 1882 and
1,8837 at which time, in addition to his regular natural-history observa-
tions, he paid considerable attention to the habits of the fur-seals and
the conditions of the rookeries. ‘

Mr. Stejneger’s report, already cited, is in reality a comprehensive
monograph on the subject of his study. The natural history.of the
Asiatic seals in relation to their physical surroundings, both on the land
and in the sea, is described at some length, much pains having been
taken to gecure the data for this purpose. The methods of driving
and killing, the changes in the condition of the ‘rookeries and their
Causes, the mortality among the pups, pelagic sealing, the history of
the sealing industry, and all other matters which were pertinent to his
i"‘IUil‘y are discussed in detail. The illustrations consist of a very
elaborate series of charts and photographic reproductions which pie-
ture the principal features of interest connected with the subject, the
more important and significant being those which graphically represent
the changes in the population of the rookeries from 1883 to 1895.

The experiences of Mr. Alexander in connection with the sealing
fleet during the summer of 1895 were of special interest. 1le was given
accommodations by Capt. H. F. Siewerd, on board the Dora Siewerd,
3 8choouer of 100 tons register, belonging at Victoria, British Columbia,
and every fucility was afforded him to conduct the inquiries for which
he had been detailed. This vessel was among the more successful ones,
Securing a total of 1,677 skins between August 1 and September 20.
Mr, Alexander’s observations related to the proportionate number of
€ach sex killed at sea, the food of the scals, their condition and habits,
their distribution, the temperature and other conditions ot the sea and
air, the methods of working, and all incidents of the voyage which might
Do instructive in respect to the several sealing problems. Detailed.
lotes were kept, and all important facts obtained have been embodied
In his report. ,

As elsewhere explained, the Albatross was again detailed to take
Part in the fur-seal inquiries of the season of 1896, which were planned
UPon a much more comprehensive basis than herctofore. Thiswas dor}e
In accordance with a joint resolution of Congress authorizing the Presi-
dent to assign a Governinent vessel for that purpose, and placing the
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conduct of the work under the direction of the Secretary of the Treas-
ury. This resolution further provided for the organization of a party
of experts, both by employment and by detail from the Government
service, to conduct a scientific investigation into the present condition
of the fur-seal herds on the Pribilof, Commander, and Kuril islands.
Similar action was taken by the Government of Great Britain, but no
provision was made for joint cooperation by the two parties, either in
carrying on their investigations or in considering the results of their
observations. In the lack of better facilities for transportation, how-
ever, two of the British representatives accepted accommodations on
the Albatross, which had been extended to them by the Secretary of
the Treasury.

When the vessel set sail from Seattle, therefore, on June 24, 1896, it
carried a large scientific party, as follows: Representing the United
States, Dr. David Starr Jordan, in charge; Mr. Leonhard Stejneger
and Mr. . A, Lucas, of the United States National Museum; Lieut.
Commander Jeff. F. Moser, U. 8. N., commander, and Mr. C. H. Town-
send, naturalist, of the steamer Albatross; Col. Joseph Murray, special
agent of the Treasury Department; Mr. G. A. Clark, secretary. Rep-
resenting Great Britain, Prof. D’Arcy W. Thompson, of University
College, Dundee, Scotland; Mr. Jamnes M. Macoun, of the Geological
Survey of Canada, and Mr. A. Marett, photographer.

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

The operations of the steamer Albatross during the summer of 1895
were again chiefly directed, as in the previous four years, to the study
of the several problems connected with the fur-seal question in Bering
Sea, under the immediate direction of her commander, Lieut. Com-
mander F. J. Drake, U. 8. N., but, instead of being attached to the
patrol fleet, as had been the custom heretofore, the vessel was given
an independent status under the orders of the Commissioner of Itish-
eries, 5o that the special line of work which she is particularly fitted
to engage in might be carried on uninterruptedly. The commanding
officer, however, was commissioned to board and inspect such pelagic
sealers as might be encountered, in order to afford the opportunity for
securing the important information only to be obtained in that way.
Theinstructions provided for the same general character of observations
as in preceding years. The investigation of the pelagic habits and
distribution of the fur-seals was to be made the principal feature of
the cruise, but fishing trials were to be conducted whenever the vessel
was on suitable ground for that purpose. Special attention was to be
paid to the hydrographic features of the sea, both in the shallow waters
of the platform and in the deeper areas, with reference to their bearing
upon the different sealing and fishery problers, and assistance was to be
rendered the several parties detailed to conduct the shore inquiries on
both the Pribilof and Commander islands, as elsewhere explained.
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ci;](i})l?‘ cruise began on May 18,1895, when the Albatross left San Fran-
W hor Puggt SoEmd. Several days were occupied at Port Towusend,
Wash,,and Victoria, British Columbia, in collecting information respeet-
1ng the operations of the sealing fleet, after which the vessel proceeded
northward through the passage inside of Vancouver Island, having on
board Mr. F. W. True and his assistant, Mr. D. W. Prentiss, jr., who
were to spend the season at the Pribilof Islands. Unalaska was reached
on June 15, where Mr. Leonhard Stejneger joined the ship soon after-
)"ﬂrdS, and the seal islands on the 24th of the same month, Messrs.
True and Prentiss and Mr. N. B. Miller were landed at the latter place,
- and on the 26th the vessel proceeded on the way to the Commander
IS]ands, off the Siberian coast, running a line of soundings westward
along the parallel of 56° N., from longitude 177° 30’ W., to which
position her hydrographic work had been carried during a previous
8eason. ’

This line of soundings was in progress at the begiuning of the fiscal
year, July 1, 1895, stations being made at intervals of 50 miles. An
average depth of about 2,106 fathoms was carried across the deep
basin of Bering Sea, a distance of 530 miles, to a point 22 miles N. 3 W.
from the northeast point of Bering Island, the bottom throughout this
area being composed principally of brown mud aud ooze, but changing
to gray sand and mud as the shelf surrounding Bering Island was
approached. Cape Yushin, the most northerly point of the island, was
sighted on the morning of July 3, the high table-land of the interior
standing out through the mist, while the shore linc was obscured by a
low fog bank. A line of reefs runs paralicl to the northern shore line,
with outlying rocks not definitely located. The water shoals up rapidly
in places. The soundings were carried around the northwest end of
Bering Island, passing within 5 miles of the northwest point, with 20
fathoms on the reef which extends west from the point. Anchorage
was thon made in Nikolski Harbor, where visits were exchanged with
the governor of the islands, Col. N. A. Grebnitsky, and arrangements
{D‘«lde for the landing of Mr. Stejneger and for the conduct of his
Inquiries. During the short stay in port & visit was paid by several of
the officers of the vessel to the North Rookery, of which some excellent
Photographs were obtained by Mr. Townsend.

Leaving Nikolski on July 6, and connecting with the previous line
of soundings in 70 fathoms, 5 miles off Cape Yushin or North Cape,

‘B(‘.l‘ing Island, a course was laid N. 510 B, true, for a distance of 315
miles, crossing the Kamehatka basin. Inaran of 0 miles a depression.
of 1,017 fathoms was found, the bottom on this slope consisting of gray
sand and mud. The greatest depth, 2,137 fathoms, green ooze, Was8
reached at a distance of 99 miles from Bering Island.. One hundred
miles farther a rise of 1,727 fathoms, or a depth of 410 fathoms, was
developed, this position being in latitude 570 29 N., longitude 170° 09’
E., or inside of the 100-fathom curve as at present delineated on the
charts of the United States Coast and Geodetic Survey. Continuing
F. R, 96——7
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the soundings southeastward at 10-mile intervals for a distance of 40
miles, the extent and nature of the eastern face of the platform was
determined at a mean deptb of 5356 fathoms, the bottom being com-
posed of brown ooze, sand, and gravel. A rise of temperature here of
30, as compared with the Kamchatka basin north of Bering Island,
indicated that a branch of the Japan Stream flows around the Oliutorsk
platform. Proceeding 70 miles farther in the same direction the ship
was carried off the platform, the margin of which descends with a
gentle slope, a depth of 1,898 fathoms having been reached 111 miles
S. 460 E., true, from Cape Oliutorsk. The above line of soundings toolk
the Albatross into localities where depths of less than 50 fathoms are -
recorded on the charts of Bering Sea. The original soundings were
evidently made along lines running sonthward from the above-named
cape, and the observations of the A Ibatross tend to confirm the report
that this coast line is now charted 15 miles too far to the eastward, as
noted on sheet 111 of Hydrographic Office chart No. 528, North Pacific
Ocean,

Again entering the deep basin, a second line of soundings was run
across it, S, 76° L., true, from latitude 55° 37/ N., longitude 1720 54/ I,
to a point 145 miles from St. Paul Island, in latitude 5G° 55’ N., longi-
tude 1740 48’ W, the greatest depth enconntered being 2,084 fathoms,
and a slight rise ocenrring at the eastern end of the line. The charac-
teristic features of the bottom were blue, brown, and green ooze and
mud. The two lines made this season indicate a comparatively level
floor, with no traces of the remarkable risc of 1,481 fathoms discovered
the previous year G5 miles farther north.

St. Paul Island was reached on July 9, and Mr. Townsend was there
landed with the necessary outfit for delineating and photographing the
rookeries. The Albatross then proceeded to Unalaska for coal and
returned to the Pribilofs on the 16th, spending the remainder of the
month in that locality, in order to render assistance in connection with
the shore work, in which the commanding officer also participated,
with the assistance of Ensign W. G. Miller of his staff., Mr. A, B.
Alexander was left at Unalaska, where be secured accommodations on
board the Canadian sealing schooner Dora Siewerd, for the purpose of
making observations on the hunting-grounds during the open season
beginning August 1.

On August 4 the Albatross began the investigation of the habits and
distribution of the seals during their pelagic movements in search of
food, giving most attention to the waters outside of the protected zone,
east of the one hundred and eightieth meridian and north of the fifty-
fourth parallel. In connection with this work the sealing belt of the
season was developed, soundings were made, the beam trawl and tow-
ing nets were frequently employed, and observations were taken at all
stations respecting the temperature and density of the water. A large
part of the region to which the seals resort from their breeding-grounds
on the islands at this time of year was visited, and much progress was
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;‘1’3;1(? ?(‘)Wal:d per.fecting t',he knowledgo of the Inore important features of
w ¢xceedingly interesting arca. The following pelagic sealing vessels

ere boarded and information obtained from them regarding the extent
?jl:;d charac.ter of their catch both in Bering Sea and in the North Pacific
pe ean dur.mg the earlier part of the season, namely, the Rattler, Maud

° Borealzs, M. M. Morrill, Enterprise, Vera, Victoria, Triumph, George
w. ]’.rescott, and Columbia. Tt was found that much greater care was
exercised in discriminating between the sexes in the catch made by the
United States than by the Canadian vessels, due no doubt to the fact
that all fares are carefully inspected by custom-house officials when
landed at ports in the United States, while no such precautions are
taken on the other side. .

)Mr. True and Mr. Prentiss embarked on board the Albatross at St.
Paul Island on August 23, having completed their inquiries. The ves-
8el was at Unalaska from August 25 to 30, and left that port on the lat-
ter date, bound south. The trip was made by way of Kadiak, Yakutat
Bay, Sitka, and the inland passage to New Whatcom, Wash., which was
Teached on September 18. Nearly a month was spent in the Puget
SOund region in obtaining information respecting the salmon industry,
In order to supplement the observations made during the summer by
the members of the Joint Fishery Commission, as elsewhere explained.
Attention was paid chietly to locating, mapping, aud photographing the
large salmon traps and the several canueries, all of the principal fishing
centers being visited for that purpose. Some inquiries were also made
relative to the fishery resources of Hood’s Canal. During the State fair
held at New Whatcom, the 4 lbatross remained for several days at that
Dlace, being opened up to visitors, very many availing themselves of the
opportunity to examine the novel features of the ship. Mr. Townsend
was principally engaged during this period in completing the records
concerning the results of pelagic sealing during the past season by
inquiries at Port Townsend and Victoria and in inspecting the cateh of
Teturning vessels.

Leaving Puget Sound on October 16, the Albatross proceeded south-
ward, reaching San Frauncisco on the 20th and the Mare Island navy-
Yard on the 24th. She remained at the latter place until January 22,
1896, undergoing general repairs and overhauling, and from January
30 to April 12 was stationed at San Diego, Cal. While here an exami-
nation of San Diego Bay was made by means of the stcam launch and
other small boats, the object of this inquiry being to determine the
Principal characteristics and resources of the bay, and especially its
Suitability for oyster-culture.

On April 12 the ship proceeded to the vicinity of Cortes and Tanner
banks, which lie some distance off the coast in about the latitude of
San Diego, for the purpose of working out the depths and character of
the bottom immediately to the westward of these small submarine
elevations, which seem to promise considerable inducement for a local
fishery whenever a demand shall have been established. After the
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first day, however, operations were interrupted by stormy weather, but
a number of soundings and one successful haul of the beam trawl were
made. Leaving this region, the Albatross went to Santa Barbara,
where she remained from the 14th until the 20th of April, participating,
by invitation of the authorities, in the annual flower festival of the
town. From the 20th to the 26th of the same month the ship was at
San Pedro, where she took part in “la Fiesta de los Angeles.” San
Francisco was reached on April 28 and Mare Island on May 1.

From May 7 to 18 the steamer Albatross was under the orders of the
president of the Naval Trial Board, being used in connection with the
official speed trial of the battle-ship Oregon, which took place off Santa
Barbara on the 14th of the month. On completion of this duty prepa-
rations were made for the season’s work in northern waters. Mr, C. H.
Townsend, the naturalist of the steamer, who had been stationed in
Washington during most of the winter, on duty connected with the
preparation of his report on the fur-seal inquiries ot the previous suin-
mer, returned to the Albatross abont May 1. 'The greater part of that
month was spent by him in making investigations in San I'rancisco
Bay relative to its oyster-grounds and the suitability of its water
for oyster-culture, supplementing his studies begun in 1891. Special
attention was given to the changes which had occurred in the exteut
and character of the industry during the past few years, the position
and extent of territory occupied by eastern oysters, the methods em-
ployed, and the relations of planted beds to their surroundings with
reference to their extension by natural processes of reproduction. The
Albutross assisted directly in this work by making a series of dredgings
in thie deeper water, which was commenced at the mouth of the lower
bay and was carried up the channels as far as Point San Bruno.

Mr. A. B. Alexander, fishery expert, was dispatched to Puget Sound
on the 17th of May, for the purpose of taking up some special inquiries
respecting the halibut, salmon, and oyster fisheries of that region.

An understanding having been reached early in the season that the
services of the Albatross would not be required in connection with
the fur-seal operations of the Government during the summer of 1896,
except to make the customary delineations and photographs of the
rookeries on the islands, plans were perfected looking to the investiga.
tion of the more important fishery resources of southeastern Alaska,
The principal species on whicl observations were desired were the
halibut and salmon. The extent of coast to be covered by the inquiries
was from tho southern boundary of Alaska to the vicinity of Kadiak
Island. The halibut-grounds were to be located and their produe-
tiveness ascertained, mainly with the view of establishing their value
for vessel fishing; while the salmon rivers were to be studied more espe-
cially with reference to suggesting measures to prevent their depletion.

While halibut are known to be generally distributed along the entire
Alaskan coast, no systematic attempt has yet been made to define the
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areas. \Yhere they might be fished for profitably south of the banks in
the vicinity of Kadiak, most of the information regarding the southern
groun.ds having been obtained from the fishing vessels which occasion-
ally visit that region. A considerable quantity of this species has been
marketed during the past few years through ports on Puget Sound, the
most of these fish having been caught in Ilecate Strait, off the north
ends of Graham and Vancouver islands, and at the mouth of the Strait
of Fuca. Although very little hydrographic work has been done along
the outer coast of southeastern Alaska, the indications are that the
8hore platform is there relatively narrow, thus precluding the existence

“ of such extensive fishing-banks as oceur farther north. It is probable,
hOWever, that good halibut grounds will be found along the outer coast
as well as in the channels among the islands, where some fishing on a
small scale has been carried on for some time. The development of
the continental slope was one of the important features of the séason’s
work as laid out. ' .

The salmon investigations contemplated determining primarily the
l‘fsla,tions of the several species of that important group to the different
rivers, inlets, and other channels which they enter in suflicient num-
bers to afford the means for commercial fishing. The physical inquiries
were to relate to the characteristics of each waterway, with the special
object of supplying data which might be useful in determining the
character of fishing methods proper to be allowed in each locality, and
the restrictions necessary to insure the perpetuation of the salmon
runs. This information is urgently demanded in view .of the rapid
development of the salmon canning business in Alaska, and the immi-
nent danger of this important industry receiving permanent injury
should the present practices continue unrestrained. )

Circumstances, however, necessitated an entire change in the sum-
mer plans, and the postponement until another year of the investiga-
tions above detailed. The Albatross left San Frauc{sco on June 5, and
Proceeded to Seattle, Wash., where arrangements were completed for
the northern work in conformity with an act of Congress, providing
for extensive inquiries by a scientific party relative to the fur-seal in
Bering Sea and on the Asiatic coast, as clsewhere explained.

Departure was taken from Seattle on June 24, the ship proceeding
by way of the passage inside of Vancouver Island, and on June 30, the
close of the fiscal year, being in the North Pacific Ocean, en route to
Unalaska.

During the year the Albatross was at sea 124 days, and steamed
11,702 miles. The number of sounding stations made was 139, and of
dredging stations, 33. A daily record was also kept of meteorological
and of water temperature and density observations, as well as of all
other important data collected in the course of cruising.
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JOINT INVESTIGATION OF FISHERIES IN WATERS CONTIGUOUS
TO CANADA AND THE UNITED STATES.

The investigations undertaken in conformity with the provisions of
the joint agreement of December 6, 1892, between the United States
and Great Britain, were practically completed during the past year, and
considerable progress was made in the preparation of the report relating
thereto. Ifield work was carried on in the waters adjacent to the
boundary line between the State of Washington and British Columbia,
in the region of Lake of the Woods and Rainy Lake, in Passamaquoddy
Bay, at the mouth of the Bay of Fundy, and throughout the mackerel
region of the Atlantic coast. -

The two representatives, Dr. William Wakebham, on the part of
Great Iiritain, and Mr. Richard Rathbun, on the part of the United
States, left Ottawa for the Pacific Coast on July 8, 1895. Making a
short stop at Port Arthur, on the north shore of Lake Superior, for the
purpose of completing arrangements for the inquiries in the waters be-
tween Minnesota and Canada, they reached Vancouver, British Colum-
bia, on July 15. One month was spent by this party on the west coast,
chiefly in studying the conditions and requirements of the important
salmon fisheries of the Fraser River and of the adjacent salt waters of
the Gulf of Georgia, Puget Sound, and the Strait of Ifuca, but some
attention was also paid to other branches of the fisheries which are of
international interest. Visits were paid to all points on both sides of
the boundary where salmon are taken extensively or where salt-water
fishing is carried on, the fishermen and others connected with the indus-
try were interviewed, and as much information was obtained by direct
observations as was possible in the short time available.

The salmon fisheries greatly exceed all others in this region in the
extent and value of their production, and they are still rapidly grow-
ing. Up to the present time no decrease in the abundance of the fish
has been observed, but over a considerable part of thesc waters no
regulations are in force, and unless some protective measures are intro-
duced fhere is every reason to expect that the resources will sooner or
later be overtaxed. The salon are taken not only in the Fraser River,
but over a wide area of the salt waters as well, an excellent quality of
fish being obtained and the canneries finding a ready sale for all they
can put up. Quite a large quantity of fresh salmon is also shipped to
the interior and eastern part of the country, and an important trade in
fresh halibut is being cstablished. :

The investigations along the boundary between Minnesqta and Onta-
rio were conducted during the latter half of July and during August
by Mr. A. J. Woolman, of Duluth, Minn., with two assistants. Their
work was begun in the upper part of this very diversified water system
and was carried thence down through Rainy Lake and River and Lake
of the Woods. The latter body of water had been examined in 1894,
as explained in the last annual report, but it was deemed advisable, in
view of the rapid growth of the sturgeon fishery, to repeat the obser-
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Yations and to obtain a more complete knowledge of the fishes inhabit-
Ing this lake as well as the upper waters of the chain. Mr. Woolman
has submitted a very full report upon his inquiries, including a detailed
account of the changes which have taken place in the fisheries during
the past year.” The sturgeon constitute the important feature of Lake
of the Woods from a fishery standpoint, and their capture gives rise to
the principal industry which it affords. They occur there in unusual
abundance, and are readily taken in large numbers, but the small size
of the lake makes their depletion a question of only a few years if
fishing is allowed to continue unrestrained, as it is at present.

The inquiries in Passamaquoddy Bay related mainly to the herring
or sardine fisheries, but in part also to those for the lobster and other
8pecies, and were conducted by Mr. H. F. Moore, who was engaged
‘apon: the sume subject in 1893, Mr. Moore accompanied the steamer
Fish Hawl: eastward from Portland during July, 1895, while detailed
to the mackerel investigations, and was thereby enabled to oxtend his
observations along u considerable part of the Maine coast.. Subse-
quently ho established headquarters at Eastport, Me., working from
that center until the last of September. The mackerel investigations,
whicly were carried on partly in connection with the joint inquiries, are
discussed under their appropriate heading. ‘

The notes collected by the joint commission are very voluminous and
relate to a great variety of subjects. Their reduction and compilation
have been carried on at all times when the representatives have not
been engaged in field work, but it has been impossible to forward their
consideration as rapidly as was expected. The representatives met in
Washington on March 1, 1896, for the purpose of engaging conjointly
in the preparation of their report, and continued to be so occupied until
into April, when it became evident that the work could not be finished
within the limit of time set by the agreement, which was June 1, 1896.
An extension of time to December 31, 1896, was accordingly arranged
by an exchange of notes between the two Governments.

MACKEREL INVESTIGATIONS.

Investigations respecting the natural history of the mackerel and
the fisheries which it affords were assiduously carried on during all
parts of the year when this specios is present on the coast. These
inquiries, begun several years ago and inaugurated mainly with the
object of determining to what extent, if any, the fluctuations in the
abundance of this fish may have resulted from human agencies, have
recently been conducted as a part of the work of the joint commission
referred to above. »

At the beginning of the fiscal year the schooner Grampus, commanded
by Mr. E. E. Hahn, master, with Mr. W. C. Kendall as naturalist, was
at Gloucester, Mass.,having just completed a cruise in Canadian waters.
Operations were resumed on July 8,1895, and were continued until the
latter part of September, the fleld of work being the coast of New
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England, between the Bay of Fundy aud Block Island. During this
period the cruises were made partly in company with the fishing ves-
sels and partly independently, in order to cover the largest possible
area. The observations related to all subjects which have customarily
been covered by these investigations, including the physical conditions
of the sea, the distribution, abundance, habits, sizes, and food of the
mackerel, the operations of the fishermen, their methods, extent and
character of catch, ete. This was the first year that extensive inquiries
had been made in the offshore waters of northern New England, and
many important results were secured. While in port, from time to
time, advantage was also taken of the opportunity to keep track of the
operations of the fishing fleet in the Gulf of St. Lawrence, so as to
complete the record of the year, the information on this subject being
obtained from the returning vessels.

The spring cruise in 1896 began on April 11, on which date the
Grampus left Gloucester, Mass., reaching Lewes, Del., on the 16th of the
same wonth. The instructions issued for the guidance of the vessel,
which were carried out in all particulars as closely as the circumstances
permitted, were essentially the same as in previous years.. The general
purpose of the cruise was to observe and record the principal events
connected with the first appearance of the mackerel on the southern
Atlantic coast, and with -their subsequent movements northward into
the Gulf of St. Lawrence. The schooner remained most of the time in
company with the fishing fleet, as affording the best means of keeping
track of the schools of fish and of obtaining an abundance of specimens
for examination. Occasionally, however, trips were made back and
forth across the area traversed by the mackerel, in order to determine
the width of territory which they occupy, and every effort was made to
keep track of the position of the advance schools and of the main
center of their abundance, with the object of ascertaining, so far as
possible, the principal influences, physical and biological, which control
their movements. Some fishing was done directly from the Grampus,
and hourly observations were made respecting the temperature and
density of the sea, meteorological conditions, and the amount of life
present at the surface.

Lewes was made the headquarters until May 8, the vessel returning
to port, however, only when the weather was too stormy to continuo
operations. The first mackerel taken by the fleet this year were caught
in a purse seine on April 6, in latitude 37° north, on the edge of
soundings. The species was more than usually abundant throughout
the season, a larger number of fish being seen and a greater quantity
captured than in any one spring during a considerable period. The
total quantity obtained was about ten times greater than in 1895,
After leaving Lewes on the 8th, the Grampus worked northward along
the New Jersey coast, and thence eastward off Loung Island and Block
Island, reaching Woods Hole on the 14th.

. The regular cruising closed at this time, the vessel being detailed to
engage in the collecting of mackerel eggs for hatching purvoses. This
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work, however, necessitated her keeping in localities where spawning
ﬁ.sh were expected to oceur, and the customary observations were con-
'fmued so far as possible, Mr. Kendall giving his entire time to this sub-
Ject. The Grampus remained in the Vineyard Sound region until about
June 1, when she proceeded to the eastern part of the coast of Maine,
being still engaged in procuring eggs of the mackerel at the close of
the fiscal year.

Inshore work respecting the mackerel was carried on during the
summer of 1895 by Oapt. A. C. Adams and Dr. W. E. Wolhaupter, on
the same plan as in 1894, These two assistants remained in company
on the coast of Maine during the month of July, having the use of
the steamer Fish Hawk, Lieut. Franklin Swift, U. 8. N., commanding,
in order to facilitate their movements and afford the opportunity of
reaching outlying fishing-grounds. Reaching Portland on July 2, this
“vessel remained in the vicinity of Casco Bay until July 11; thence
proceeding to Booth Bay, Monhegan Island, Port Clyde Harbor,
Rockland, Seal Harbor, Matinicus Island, Great Duck Island, South-
weet Harbor, Bar Harbor, Long Island Harbor, Burnt Cove Harbor,
Isle au Haut, and back to Rockland, where the cruise ended. Many
places of less prominence were also visited. Dr. Wolhaupter subse-
quently extended his observations east to Machias, Cutler, and East-
port, after which both he and Captain Adams returned southward along
the coast of New Hampshire and Massachusetts. Capt. Adams com-
pleted his field work at (Gloucester the last of August, while Dr.
Wolhaupter also visited Boston, several places on Cape Cod, Woods
Hole, Newport, Block Island, New York, and the northern part of the
New Jersey coast, reaching Washington early in October.

During the early spring fishery of 1896, the Commwmissjon was repre-
sented at Fulton Market, New York City, by Mr. A. G."Maddren, tem-
porary assistant, who carried on the customary inquiries at that place
from the middle of April until the latter part of May. These related
to the fresh mackerel landed at New York by the purse-seiners and to
those brought there from the shore fisheries, both to the southward and
castward. His observations were largely supplemental to those made
on board the schooner Grampus.

OYSTER INVESTIGATIONS.

Apalachicola Bay, Florida.—In compliance with a resolution of the
United States Senate, adopted February 15, 1895, the steamcr Fish
Hawk, commanded by Lieut. Franklin Swift, U. S. N., was detailed to
make investigations respecting the oyster fisherics on the coast of
Florida during the winter of 1895-96. As the extent of the coast
referred to was far too great to be covered in a single season, it was
concluded to restrict the operations at that time to Apalachicola Bay
and the adjacent waters, where the fishery has for some years been of
relatively much importance, on the ground that more satisfactory and
useful results could be accomplished in that way. The survey was
begun on November 12 and completed on March 28. The inquiries
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were conducted entirely by Lieutenant Switt and the other officers of the
vessel, among whom Mate James A. Smith, U. S. N,, should be espe-
cially mentioned for efficient services, his previous long experience on
the Fish Commission having well fitted him for work of this character.

The total area included within the scope of theinvestigation extended
about 21 miles east and west, with a greatest width of 64 miles, and
cousisted of Indian Lagoon, St. Vincent Sound, Apalachicola Bay,
East Bay, and the western end of 8t. George Sound.

The main objects of the inquiry, as stated in the instructions, were
to determine—(1) the positions, outlines, characteristics, and richness
or productiveness of all oyster beds located in the waters named; and
(2) the positions, outlines, and characteristics of all areas of the bottom
suitable for the planting of oysters, either in their natural condition
or after preparation, The carrying out of these directions involved a
detailed and careful survey of the entire region with respect to hydro-
graphic features, as well as to the density and temperature of the
waters, and the location and condition of oyster growths. The work
was conducted in an exceedingly able manner, and the results as pre-
sented by Lieutenaut Swift* can not fail to prove both instructive and
suggestive. So far as the surveys made some years ago by the Coast
Survey were applicable to the purpose they were utilized, but many
changes in the contour of the bottom were found to have taken place,
and a large number of the signal stations had disappeared, partly
through the wearing away of the shores. The amount of hydrographic
work which it was necessary to undertake was, therefore, very great,
and owing to the care shown in making these observations, the chart
accompanying the report is as important for navigation as for the
oyster fisheries.

The general scheme and methods of work adopted are described
as follows by Lieutenant Swift:

The work, in accordance with the instructions given, was not to be & mere recon-
noissance or examination of a fow important beds, but a complcte survey of every
bed and area where oysters were found, as well as a thorough examination of the
bottom of the whole region covered, in order to determine its suitability for oyster
planting., Therefore it was necessary to adopt a scheme of hydrographic surveying
in which the lines of sounding should be close enough together to insure the detec-
tion of every oyster reef, however small, and show the character of the bottom in
overy locality, and ut the same time not to run the lines unnecessarily close, so that
the work might be pushed on as quickly as possible. The local oystermen, altbough
able to give tho approximate location of the more important beds, could not, of
course, be depended upon to give the limits of all regions where oysters were found
or to give tho location of the smaller beds. These facts could only be dotermined
by actually ruuning the lines, keeping an accurate record, and plotting the resulting
development on the projection. However, the elaborato development of the bottom,
as generally required in the Coast Survey work, was not here nocessary, and the
ground could be covered more quickly as far as the hydrographic part was concerned.
But, in addition to the hydrographic work, there were many other considerations;

*Report of a survey of the oyster regions of St. Vincent Sound, Apalachicola
Bay, and St. George Sound, Florida. By Lieut. Franklin Swift, U. 8, N. Report
U, 8, Iish Com, 1896, pp. 187-221.
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of the first importance was the question of density or salinity of the water, the
determination of which alone would show,to n great degree, the suitability of any
locality for cultivating purposes.

The questions of the physical observations on the beds and the examinations of
the oysters themselves were of the greatest importance. It was necessary that
t.mﬂicient]y accurate current observations should be taken to cstablish the approx-
imate velocity and tho genoral set of ebb and flood tides, ns such data is essential in
counoction with the food supply of the oyster snd the amount of silt or mud
deposited on the beds.

At tho spawning habits of the oyster depend to a great extont on the temperature

of tho water, the temperature observations were important. Information in regard
to the spawning was to be collected from local sources and from a study of the
Specimens preserved. ‘
) On account of the shallowness of the water in localities whero oysters wore found,
it was impossible to use the ship for dredging purpescs. Tho oystermen cmploy
tongs pntirely, and tongs wero found to be more serviceable than the boat dredgo for
our purpose. In estimating the number of oysters to the stated given area—as, for
instance, u square yard, the comparison generally used in former surveys—the bout
was moored, and the oysters on the bed weroe tonged and counted within the limits
covered by the bottom of the boat, and the result reducoed to squarc yards. Any
method omployed for this purpose, although correct onough for the particular
locality where used, would, of course, ouly give a rough approximation for the
whole oystor rogion, unless an almost infinite number of such observations were
made, Still this method gives a standard to which observations mado in future
surveys may be compared, and thus shows the increase or docrease from time to time
in the number of oysters on the beds. : '

Tho shoalnoss of the water allowed the use of poles in taking soundings and
obtaining the character of the bottom. * * *. These poles woro 1} inclies in
dismeter at the lower end and slightly tapering to the upper end. They were 14
feet long, and, constructed as described, wero light, woll balanced,.and strong. By
their use the presence of oysters could be immediately detocted, not only by the
“foel” of the pole to the poleman, but also by tho ringing sound given out on
striking shells, easily heard by the officer in charge of the boat. * % = All oyster
reofs and areas of scattered oysters were carefully located, tho reefd composed solely
of old shells, as well us those of live oysters, and wwhether of the raccoon type or not.

Tull notes were kept in the record books of the resnlts of the examinations—the
type of oyster, shape, size, and appearance of tho shell, whetlicr single or in clusters,
growth on shell, appearance of spat or young growth, flavor and condition of oyster,
number of oysters to stated area, proportion of live oysters to dead shells, appear-
anco of bed, growth and cleanliness of bed. A carcful lookoutwas kept for enemics
of the oyster, ns starfish, drumfish, drills, conchs, sponges, otc., and their prescnce
noted. * * * In considering the question of bottom snitable for tho planting of
oysters, those areas were recorded favorable when the bottom was sufficiently hard
to prevent the oyster from sinking, and, at tho sameo time, possessing sufficient
cohoesion to resist the shifting action of the waves, all other conditions being also
favorable. Very soft, muddy bottoms were considered unsuitable, but those of a
somewhat firmer consistency it was considered possible to make suitable by cover-
ing thom with lnyers of stones or shells.

The results of the survey arc discussed in detail for all parts of the
region studied, beginning with St. Vincent Sound and Indian Lagoon
at the west. The principal features brought out for each are the depth
of water and composition of the bottom, the physical characteristics, the
nature and extent of the oyster growths, whether dense or scattered,
of marketable quality or of raccoon type,and the position and extent of
territory which it is thought may be adapted to oyster planting.
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Formerly a large part of the oysters marketed at Apalachicola were
obtained in 8t. Vincent Sound, but the principal seat of operations
has been shifted farther eastward. In this sound the best oyster
growths are found to be eastward of the Bulkhead, but here, as else-
where throughout the region, there has been a very extensive destruec-
tion of oyster beds by recent hurricanes. The whole castern part of
St. Vincent Sound is well fitted for the cultivation of oysters. The
density and temperature are favorable, the bottom is smooth and
uniform in depth, and the locallty is generally well sheltered from
violent stormns.

Apalachicola Bay has a total area of 63 square miles, and, with the
exception of a single deep channel, is generally shallow. The most
noticeable hydrographic feature is an oyster reef called St. Vincent
Bar, which is composed mostly of dead shells and practically divides
the western part of the bay. Between St. Vincent Bar and Apalachi-
cola are located all the oyster reefs of this section of the bay. These
beds were formerly productive, but are not worked at present. The
central part of the bay is devoid of oyster beds, and only a few bLeds,
mostly of scattered oysters, are found in the eastern part until St.
George Sound is reached. A considerable area of bottom was ascer-
tained to be suitable for planting purposes.

The only oyster beds in St. George Sound which are now important
are the large ones at the west end. There are other beds eastward
of the limits of the survey, some of which were formerly productive,
but at present none are worked. The area from Cat Point southeast
to St. George Island, for an average width of nearly three-fourths
of a mile, forms one large continuous oyster bed, although different
names are given to different partsof it. It is here that the oyster fleet,
consisting of about 32 vessels, has recently been concentrated, and
during the season of the survey practically all the oysters brought into
Apalachicola were obtained on these beds.

According to Lieutenant Swift, oysters were first taken for the local
market in the region covered by the investigations in 1836, hut not in
any quantities until 1850. During the war the beds were left undis-
turbed and they improved so much that they were subsequently in very
good condition. The business wag again resumed, but was not carried
on extensively until 1878. During the winter of 1893-94 the beds of
St. Vincent Sound and Apalachicola Bay were nearly destroyed, and
since then practically no oysters have been obtained in those places.
This destruction was partly the result of overfishing, but was due
mainly to the effects of freshets, hurricanes, and freezing. ‘The Bulk-
head and Oat Point bars have lately furnished about all the oysters
brought into market, although some few have been taken at Porters
Bar to the eastward., It seems to be the general opinion that the beds
are deteriorating at the Platform and on the Bulkhead and Cat Point
bars, where oystering is going on at present, and the reason assigned
is that the beds are overworked, the supply being unequal to the
demand.
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The advantages of these waters for the cultivation of oysters and
the DLenefits which might be gained by utilizing for that purpose the
bottoms where oysters do not occur at present are thus discussed by
Lieutenant Swift:

As bofore stated, planting was tried experimentally on the north side of St. Vin-
¢ent Sound, and enongh was done at the timo to show that it could be made a decided
sticcess, if tho laws of the State rogarding planting could be enforced. Asit was,
no protection whatoever was given, and the experiment proved unsuccessful for that
reason, The Stato laws protect tho planters, but there appears to be no attempt to
enforce the laws, and the moral sentiment amoug tho oystermen is not in favor of
such protection. This is duo to a misunderstanding of the subject by the oyster-
men; the law makes a distinction botween the cultivated beds and natural beds and
relates wholly to the cultivated beds, but the oystermen have the idea that any pro-
tection given the planters is of tho nature of a monopoly and is an encroachment
on their rights. Of course such is not the case, as the laws protecting planters do

. not in any way interfere, with oystering ns it is now carried on on the natyural beds.

All oyster caltivation would be carried on entirely away from the natural beds, and
in some cases in localities quite remote from them. The chart shows exactly where
oysters may e cultivated, and any intelligent person by using a copass may locate
Limself with sufficient accuracy to finid the limits of the planting ground; in this
connection a sounding polo will be of great assistance, as by it ho can judgo of the
charactor of tho Lottom as well as the depth of water. By closely studying the
limits of the planting nrea a person can select certain natural renges which will
help him locate himself.

The whole question of oyster cultivation is of tho gf‘eatest importance to the
peoplo of Apalachicola and vicinity, as undoubtedly if the law is enforced and the
planters protected it may bo made a groat industry, and it is only necessary to cite
as an examplo tho groat success met with by tho oyster cultivators of Long Island
Sound in order to show what n great business mey bo devefoped. But first tho
oystermen must be brought to a realization of the fact that the protection of oyster
eulsivation does not in any way infringe upon their rights, and that on the contrary
itis directly for their best interests. All have equal rights, and any man having
sufficient thrift and energy may, without much doubt, botter his condition by under-
taking tho cultivation of oysters and uniting with others to respoct the laws.

"The cultivation of oysters would be more easy on account of the number of oyster
shells brought into Apalachicola. By simply sproeading those shells over the areas
of planting ground, tho spat would attach itself to the cultch, and only a little care
in eleaning and spreading would be required to form, in time, & productive bed. It
should always bo borno in mind, as has already been mentiondd, that oysters grow
and thrive much better in a current than in still water, as they have u better food
supply. In transplanting oysters tho clusters should be broken up and each oyster
should bo thoronghly cleaned of barnacles and mussels.

It is almost certain that if the question of oyster cultivation were taken up in the

_ proper way by the poople of Apalachicola and vicinity, excellent results would be

’

obtaincd. No better flavored or conditioned oysters can be found anywhere than
those at Cat Point Bar and at Sylvas Bar, and by using tho seed from these bars it
can be safoly prophesied that oysters of the cultivated bed will excel those of the
patural beds. Thero is little doubt that if the oysters on the Bulkhead, where the
vegetable growth renders them unfit for canning purposes, were transplanted to
other localities, they would lose the peculiar charactoristics so injurious to them, and
becomne, like the Cat Point oysters, most excellent in quality.

Pacific coast.—The inquiries made during the year on the Pacific

coast relative to the oyster-grounds and the opportunities for oyster
cultivation are referred to under the operations of the steamer Albatross.
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THE LOBSTER.

In 1890, at the invitation of the Commissioner, Prof. Francis H. Her-
rick, of Adelbert College, Cleveland, Ohio, began the preparation of a
comprehensive work upon the habits and development or general biol-
ogy of the American lobster, the most important, by far, of all the
crustaceans of this country. As very little attention had been paid by
anyone to the natural history of this species, it became necessary for
Professor Herrick to take up the subject as a practically novel one and
to conduct a protracted series of observations which extended through
five years.

The material required for this purpose was obtained and the study
of living material carried on chiefly at the Woods Hole station of the
Commission, where cxceptionally favorable advantages are presented
for researches of this character. Brief references to the progress of
Professor Ierrick’s work have been made from year to year in the
annual reports. lis task was completed during 1895, and hLis mono-
graph was published before the end of the past fiscal year.*

Professor Herrick’s training and his previous elaborate studies of the
Alpheus group of crustaceans especially qualified him to undertake
this important work, which he has conducted in the most conseientious
and painstaking mauner, The result has been exceedingly gratifying.
From a purely scientific standpoint the report submitted is of the
highest merit, and in that respect will justly attract widespread atten-
tion; but it is more than a scientific memoir, as, under the influence of
his practical surroundings, the author has carried his researches to o
point where their utility will readily be perceived by the fish-culturist
and the legislator. No other object of the fisheries has received more
thorough and systematic treatment by a single writer.

It would be impossible to review even the more cssential features of
Professor Herrick’s work within the limits of this report. Its scope is
indicated by the principal chapter headings, as follows: Habits and
environment; reproduction; molting and growth; defensive mutilation
and regeneration of lost parts; large lobsters; enemies; the tegumen-
tal glands and their relations to sense organs; variations in color and
structure; structure and development of the reproductive organs;
habits from the time of molting until the period of maturity; history
ot the larval and early adolescent periods; embryology. Aside from a
few photographic reproductions, the illustrations, which number nearly
300 figures in all, are almost exclusively from drawings and paintings
" by the author. They relate to practically all the subjects discussed
which are capable of being graphically presented.

*The American Lobster: A study of its habits and development. By Francis
Hobhart Herrick, Ph. D., professor of biology in Adelbert College of Western Reserve
University. Bull, U, 8. Fish Com., xv, for 1893, pagos 1-252, plutes A-J and 1-54.
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A DLrief summary is given of the most important observations made,
especially in those directions bearing upon the artificial propagation
of the species. The extreme geographical range of the lobster is from
Labrador to North Carolina, and its range in depth from about 1 to
upward of 100 fathoms, but its distribution in abundance is restricted
within much narrower limits. There appears to be no pronounced
coastwise migration, but large numbers move to and from the deep
waters in the fall and spring. They approach the shores in the Vine-
yard Sound region when the temperature of the water rises to between
. 500 and 55° in the spring. .

The adult lobsters feed chiefly on fish and invertebrates, but they
also take small quantities of algz and eelgrass. About S0 per-ceut of
the spawning females extrude their eggs during July and August, the
remainder at other seasons, but the hatching period is chiefly in the
late spring and early summer, the eggs in the majority of cases being
carried, therefore, from 10 to 11 months. The number of eggs pro-
duced at each laying varies from.about 5,000, in an 8-inch lobster, to
over 60,000 in one measuring 17 inches long, but in a few instances
over 90,000 eggs have been observed on lobsters from 15 to 16 inches
long.

The female lobsters become sexually mature when from 8 to 12
inches long. They spawn not oftener than once in two years, the
spawning interval being apparently biennial. Molting takes -place
chiefly during the four months from June to September, inclusive, but
there is no month in which soft lobsters may not be caught. It is coun-
cluded that the rate of growth varies considerably with the individual
and its surroundings. The length of the young lobster when it hatches
from the egg is about 7.84 mn., and the increase in length. at each
molt is about 15,3 per cent. The lobster molts from 14 to 17 times
during the first year. A 104-inch lobster has molted from 25 to 20
times, and is about 5 years old. The greatest size attained by the spe-
cies is thought to be about 25 pounds, most of the aeccounts of the
extreme weights of these animals being unreliable. '

The lobster hatches from the egg as a pelagic free-swimming larva.
It lives at the surface of the ocean from six to eight weeks, when, after
baving molted five or six times, it goes to the bottom and appears in
babit and structure like a very small adult lobster. After reaching
the bottom it travels toward the shore and establishes itself in rock
. piles in harbors and at the mouths of rivers, where it remains until
driven out byice. At verylow tide they can be found by digging away
the loose stones. The larve feed upon minute pelagic organisms of all
kinds, showing little discrimination at this time.  Great destruction is
wrought upon the free-swimming stages by both animate and inanimate
enemies. A survival of 2 in every 10,000 larvee hatched would maintain
the species at an equilibrium, and the destruction of the young under
the present conditions of the fishery is probably even greater than this
implies.
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INDIAN RIVER, FLORIDA.

Indian River, Florida, was made the subject of an investigation dur-
ing January, 1896, with respect to the character and condition of its
fisheries, in accordance with a provision of the sundry civil appropri-
ation bill, approved March 2, 1895, as follows: That it shall be the duty
of the Commissioner of Fisheries to make special investigations as to
the extermination of migratory fishes on the Indian River of Trlorida.
The scientific inquiries were conducted by Prof. Barton W. LEvermann,
assisted by Mr. Barton A. Bean, of the United States National Museum,
and Mr. A. G. Maddren, and those relating to the statistics and methods
of the fisheries by Mr. W. A, Wilcox. The field work was planned on a
comprehensive basis, and contemplated securing as complete informa-
tion as possible on the following subjects: The kinds of food-fishes
occurring in the river, either continuously or as regular visitants; their
distribution, movements, spawning, and other habits; their abundance
atpresent as compared with the past, the extent of any decrease among
them, and its causes; and the remedial measures advisable to take in
order to preserve, and if need be to restore, the fishery resources of
these waters. In determining these matters it was necessary to study
the physical characteristics as well as the natural history of the region,
and to obtain a thorough knowledge of the-history of the fisheries from
their inception to the present time. The work was carried on chiefly
by interviewing the fishermen, fish-dealers, and others acquainted with
the subject, and by examining the catches as they were landed or
received at market, but much seining was done and observations were
made respecting the temperature and density of the waters and other
physical conditions.

Indian River is in reality a long, narrow, and shallow salt-water
lagoon or sound, about 135 miles long and separated from the sea by a
narrow strip of very low land. It is connected more or less directly
with the ocean at four different places. The commercial fishes number
about 24 species, of which, however, only about 16 species occur in
sufficient abundance to be important, the most conspicuous among
these, based upon the value of the cateh in 1895, being the mullet,
pompano, sheepshead, and squeteague. Oysters are also obtained in
considerable quantities.

The fisheries of Indian River have been developed only within a
comparatively few years, beginuing practically in 1878, and it was not
until railroad communication had been opened up in 1886 that they
became thoroughly established. With the increase of facilities in this
regard the industry has grown rapidly and has been extended to a
large part of theriver. More than half the catch and nearly a third of its
value were represented by the mullet. The pompano, the most highly
esteemed species, has decreased greatly in abundance, especially since
1894, and the explanation of the fishermen, that this is due chiefly to
the severe weather during the winter of 1894-95, is not without reason.
As this species seems to spawn inside the river, it is thought that a
close season during its spawning period would prove advantageous.
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Although the mullet may be less abundant at present in some parts
of the river than when fishing first began, they are now sufficiently
plentiful to more than meet the current demands, and the dealers are
frequently obliged to place a limit on the catch. While these conditions
continue, the fishery will regulate itself, but with the improvement in
means of preserving and of transporting fish from this region, a larger
market will undoubtedly soon be opened up, and some restrictive meas-
ures are required to insure the preservation of the supply of this species.
No decrease is reported among the other fishes of the river. Turtles,
however, are much less abundant than formerly, owing to overfishing,
"and there has also been a large reduction in the average size of those
caught. The oysters are of fair size and good quality, but have received
little attention. Their more general utilization and the formation of
artificlal beds, doubtless soon to be undertaken, will be one of the
principal factors in the fulure development of the fishing industry.

INVESTIGATIONS OF INTERIOR WATERS.
COLUMBIA RIVER BASIN.

The inquiries respecting the salmon and other fishes in the Columbin
River basin, begun in 1892, have been continued systematically during
each succeeding year, with interesting results. The investigations of
1894 showed that both the redfish or blueback salmon and the chinook
salmon have important spawning-grounds in the regions of Big I’ay-
ette Lake and the Redfish lakes of Idalio, and these waters were
selected as the field of operations for 1895, a party being sent to each.
The work was directed by Prof. Barton W. Evermann. Mr.Thomas M.
Williams, of Stanford University, was assigned to Big Payette Lake,
where he remained from July 19 until September 2. Redfish lakes
were covered by Prof. Evermann, Prof. Seth E. Meek, ot the Arkansas
Industrial University; Dr. Oliver P. Jenkins and Mr. N. B. Scofield, of
Stanford University, and Mr. William Barnum, of the Fish Commission,
whose observations extended from July 17 to September 24,

Two forms of redfish have been found to breed in the inlets to these
lakes. They differ, however, only as to size, the smaller weighing
about half a pound each and the larger from 34 to 6 pounds, and are
considered to represent only a single species. Both of these varieties,
as well as the chinook salmon, were the subject of careful daily observa-
tions, gill nets of di fferent-size mesh being employed, so as tointercept

_their movements in certain of the inlets and outlets and furnish the
opportunity for keeping a close watch upon their habits. The results
obtained were of great value, leading to definite conclusions on several
points in the natural history of these species, whicl have never Dbeen
clearly understood. Some of the more important may be briefly stated
as follows: Both forms of redfish had reached the lakes prior to July
20, when the nets were first used. The larger form is considered to be
anadromous, but the evidence that the smaller one comes up from the
sea is not complete. The mutilations, sores, fraying out of fins, etc.,

F. R. 96—S8
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are not received while en route to the spawning-grounds, but subse-
quent to reaching them; and all the redfish die soon after spawning.
The young remain in the lakes and connecting <vaters for at least one
year after the eggs are laid. The chinook salmon arrived on or about
July 24, at which time they were practically without mutilations or
gores. They all dic after spawning, the same as the redfish, and the
young appear to remain for one year after the period of spawning near
where they were hatched.

In the report of the season’s work* Professor Evermann describes at
length the methods and progress of the examination. Besides the
inquiries respecting the salmon and other fishes collected, observations
were made upon the physical features of the lakes and streams and
upon the plant and lower animal life which belong to them. All of the
facts obtained are fully discussed, and many illustrations aregiven. The
paper concludes with a “Detailed report upon the salmon and other
fishes observed,” in which 21 species are enumerated, with very complete
natural-history and technical notes, especially upon the Salmonide.

The investigations of this season must be regarded as especially note-
worthy in their results, having added conspicuously to the sum of
knowledge previously acquired respecting the habits and life history of
the Pacific group of salmon.

INVESTIGATIONS IN THE NORTHWESTERN STATES, 1896.

In the spring of 1896 plans were drawn up for extensive investiga-
tions in the northwestern part of the United States, relating more
especially to the requirements of that region from a fish-cultural stand-
point. In accordance with the directions of the Commissioner that
arrangements be made looking to the increase of hatching operations
in regard to the salmon, it was necessary to provide for the examina-
tion of as many important rivers as possible, in order to ascertain the
best locations for new and auxiliary stations, where eggs could readily
be obtained and where a supply of water by gravity was available,

The carrying out of these instructions necessitated a change from
the methods of previous years, and called for a rapid reconnoissance
of o wide extent of territory, although it was intended that the work
should everywhere be executed in as thorough a manner as the time
permitted. These inquiries were to cover not only the Columbia River
basin, but the entire Pacific watershed of the States of Washington,
Oregon, and California, to the southern limit of salmon distribution.
In the Columbia River basin it was considered important that several
good sites for the collecting of eggs should bLe discovered and their
advantages in that respect carefully determined. In the Puget Sound
region it was furthermore desired to ascertain, especially in the interest
of the Joint Fishery Commission, to what rivers the blueback or sock-

* A report upon salmon investigations in the headwaters of the Columbia River, in
the State of 1daho, in 1895, togot‘l;:er with notes upon the fishes observed in that State
in 1894 and 1895, By Barton Warren Lvermann. Bull. U. 8. Fish Comm,, XV1, for
1896, pages 149-202, plates 67-72.



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 115

eye salmon resort for spawning purposes, and their relative abundance
in each. Arrangements were also made for repeating the observations
begun on Big Payette Lake and the Redfish Lakes in 1894, with respect
to the presence and the spawning and other habits of the several
varietics of salmon, by detailed observations carried on continuously
during that part of the season when the fish occur in those upper
waters. In view of the prolonged strike of the fishermen on the lower
Columbia River, which was then in progress, and the opportunity thus
afforded for the uninterrupted movement of the fish during a consider-
‘able period, it was expected that the results of the observations this
year would have unusual significance.

An additional subjeet to be attended to in connection with the above
inquiries was the examination of Liake Washington, at Seattle; of
lakes Pend d’Oreille and Cweur d’Alene, Idaho, and of Crater and Kla-
math lakes, Oregon, with regard to the following matters, namely:
The commercial and game fishes which are native to them, the expe-
diency of introducing new species, and the survival of the plants of
whitefish which have been made in some of them.

These investigations were placed in the direct charge of Prof. Barton
‘W. Evermann, and the following persons were designated to assist him:
Mr. A. B. Alexander, fishery expert of the steamer Albatross; Prof. S.
E. Meek; Prof. U, O. Cox, of Mankato, Minn., and Mr. A, G. Maddren.
The field work was to be actively taken up on July 1, the beginning of
the fiscal year, but the following inquiries were made before that date:

Lake Washington.—~Having been detailed from the Albatross in May,
Mr. Alexander proceeded to Seattle, where he made an investigation
of Lake Washington, extending from May 28 to June 17, 1896, for the
purpose of determining, if possible, the presence of the coinmon white.
fish of the Great Lakes (Coregonus clupeiformis), the fry of which had
been planted there by the Fish Commission several years before. The
examinations were conducted mainly by meauns of gill nets haviug
33-inch mesh, in all depths from the shallow water around the shores to
a depth of 25 fathoms. Drag seines were also employed. The results
of the numerous trials made were entirely negative, nothing but a
species of sucker being obtained in the gill nets, although quite a large
variety of forms was secured in the seine. Mr. Alexander is led to con-
clude from his observations and from the testimony of several inhabi-
tants about the lake that the whitefish did not survive; but whether
this was duo to unfavorable physical conditions or to the destruction
of the fry or young by predaceous fishes he was unable to ascertain.
The inquiries will be repeated in the fall, at which season this species
spawns in the Great Lakes, coming into shallow water for that purpose.

While at Seattle, Mr. Alexander also made inquiries respecting the
vessel halibut fishery of the past year, the extent of that industry, the
grounds resorted to, the size and quality of the fish found on each, ete.
He likewise paid some attention to the oyster-grounds in the Puget
Sound region.
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Lake Pend dOreille—This lake, situated in the northern part of
Idabo, was the subject of investigation by Mr. Alexander and Professor
Cox, beginning on June 25, 1896, and extending for some time into July.
The object of the inquiry was similar to that concerning Lake Wash-
ington, namely, to ascertain if the fry of the common whitefish planied
there by the Commission in 1889 had survived, and the result was also
the same. Both gill nets and seines were employed in the examination,
biit the conditions proved very unsatisfactory for the work, the water
being unusually high. Important observations, however, were made
respecting the physical characteristics of the lake and the fishes and
other forms of lifo which inhabit it. This was done with the object of'
determining whether its waters were suitable for any of the important
fishes not now native to it, and whether the introduction of new forms

was advisable.
INQUIRIES RESPECTING THE SHAD.

In the spring of 1896 specimens of shad were received from the
Black Warrior River at Tuscaloosa, Ala., which proved upon exam-
ination to present such marked differences from the common shad
of the Atlantic coast rivers that it has been classed as a new species
under the name Alosa alabame Jordan and Evermann* It agrees-.
entirely in structure with a number of young shad collected at Pensa-
cola, Fla., in 1882, by Dr. David 8. Jordan, who considered them at
the time to represent a new species, but withbeld his description of
them from publication. The significance of the discovery in 1896 was
not appreciated until it was too late to make extensive investigations
in the South, but the collections contained in the United States
National Museum were carefully gone over, and visits were paid to the
Potomac, Susquehanna, Delaware, Hudson, and Connecticut rivers,
where large numbers of specimens were examined. No examples of
the new species were found among the material from any of the rivers
on the castern coast. According to Prof. Evermann—

"This is undoubtedly the native shad of the Gulf of Mexico and tributary streams,

though it is probably less abundant in those waters than dlosa supidissima, which
has boen extensively introduced there by the United States Fish Commission.

WOODS HOLE LABORATORY.

The Woods Hole laboratory of the Commission, with its exceptional
advantages for the study of marine biology in all its branches, was
kept open as usual during the summer of 1895, Besides the inquiries
conducted there by its employees, advantage was taken of the cus-
tomary facilities granted to independent workers by thirty persons
interested in special lines of investigation, who represented twenty
different institutions of learning of greater or less prominence. The
supervision generally given to the station at this season by the Com-
missioner, whose illness prevented his being present, and whose death
occurred at the close of the summer, was greatly missed.

* Description of a new species of shad (A4losa alabame) from Alabama, By Barton
Warren Evermann. Rept. U. 8. Fish Com. for 1835, pp. 203-205.
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The laboratory was in charge of Dr. James I. Peck, of Williams
Oollege. The others in attendance were as follows:

Dr. William Patten, of Durtmouth College; Dr. Henry V. Wilson, of
the University of North Carolina; Mr. James E. Peabody and Mr. S.
Gato, of Harvard University; Mr. Ulric Dahlgren, of Princeton Uni-
versity; Mr. George Lefevre, Mr. Hubert L. Clark,” and Mr. Arthur
L. Lamb, of Johns Hopkins University; Mr.John A. Sampson, of Johns
Hopkins Medical School; Dr. Ira Van Gieson and Mr. Israel Strauss,
of the College of Physicians and Surgeons, New York; Mr. J. R. Slon-
aker, of Clark University; Dr. Lewis Murbach, of Berkey, Ohio; Mr.
"Alvin Davison, of Lafayette College; Mr. Herbert Tetlow, of Adelbert
Oollege; Dr. Thomas H. Montgomery, jr., of the Wistar Institute of
Anatomy, Philadelphia; Mr. Maurice Bigelow, Mr. Charles Hazzard,
and Mr. W. 8. Nickerson, of Northwestern University; Mr. William H.
Dudley, of Lake Forest University; Mr. N. R. Harrington, of Columbia
University; Mr. E. R. Boyer, Dr. H. 8. Pepoon, Mr. Frederic C. Lucas,
and Mr. W. Whitney, of the high schools, Chicago; Dr. Mary A.
Schively and Miss Alice H. Beckler, of Philadelphia; Miss Bessie V.
Gaines, of Adelphi Academy, Brooklyn; Mr. John 1. France, of Johus-
town, N. Y.

The researches carried on by Dr. Peck were undertaken in the inter-
est of the Commission, and related to the food and feeding habits of the
younger stages of 4 large number of the important food-fishes of the
region, The work was in continuance of studies which have now been
in progress during three consecutive seasons, the earlier results being
referred teo in previous reports. This year’s inquiries had reference
mainly to the length of the period elapsing from the hatching of the
egg until the young fish begins to feed and to the character of its first
food, subjects of great importance in respect to fish-cultural methods.

Other investigations which may be noted in this connection are the
following: Dr. H. V. Wilson was engaged in the preparation of a report,
upon marine sponges collected Dy the steamer Albatross. Dr. Patten
continued bis studies on the central nervous system of the young horse-
shoe-crab and of the young of several kindsof fishes. Dr. Montgomery
was occupied with researches on the anatomy, histology, and develop-
ment of Nemertean worms, and completed, while at the station, a paper
on the origin of theland and fresh-water species of that group. Dr. Mur-
bach studied the embryology and the nettling organs of the Medusea.
Dr. Van Gieson’s investigations were directed toward determining the
difference in structure between the sensory and motor ganglion cells of .
both vertebrates and invertebrates, in which work he secured the coop-
eration of several of the students present at the laboratory, which gave
the opportunity for extending the observations to many forms repre-
senting n number of different groups. Besides these o great variety of
subjects was represented by the inquiries of other iuvestigators and
students, many of which relate to structural features among the useful
fishes and invertebrates. In this mannerand by such voluntary labors
important facts, which ultimately derive practical significance at the



118 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

hands of specialists in fishery matters, are brought to light each season,

-showing how dependent on the precise methods and deductions of
science are the improvements which are taking place in the means for
preserving and increasing the objects of our fisheries.

Mr. Vinal N. Edwards, the permanent observer at Woods Hole, has
continued his almést daily collecting trips throughout the year,as well
as his record of the seasonal appearance and disappearance of the
different fishes and of their relative abundance from time to time.
Some of the special inquiries conducted by him are referred to in
another connection. During the summer he assisted those in attend-
ance at the laboratory in obtaining the materials for their studies.

The aquaria and the exhibition collection of marine animals and
plants have been properly maintained throughout the year, and many
additions have been made to the latter. The aquaria are especially
serviceable to the workers in the laboratory, as they afford not only
the means of keeping animals alive for an indefinite period, so as to
have them available for study at all times, but also the opportunity of
observing their habits under conditions which are as nearly natural as it
has been possible to provide them. The names of the different species
contained in each tank are displayed on a large label for the benefit of
the public, which continues to find the exhibition rooms on the lower
floor an attractive place to visit.

TEMPERATURE OBSERVATIONS.

The Ifish Cominission has continued to receive, through the courtesy
of the Light-House Board and the Southern Pacific Company, the daily
records of water-temperaturc observations taken at the following sea-
coast and inland stations:

Temperature stations on the Atlantic Coast.

Stations of the Light-House Board:

Coast of Maine: Petit Manan Island, Mount Desert Rock, Matinicus Rock,
Seguin Island, Boon Island.

Coast of Massachusetts: Race Point, Pollock Rip light-ship, Great Round Shoal
light-ship, Nantucket New South Shoal light-ship, Vineyard Sound light-
ship.

Coast o¥ Rhode Island: Brenton Reef light-ship, Block Island southeast light.

Long Island Sound: Bartlett Reef light-ship.

Coast of New Jersey: Absecon Inlet, I'ive FFathom Bank light-ship.

Delaware Bay: Fourteen-Foot Bank light-ship,

Coast of Virginia: Winter Quarter Shoal light-ship.

Chesapeake Bay: “Windmill Point, Stingray Point, York Spit.

Coast of North Carolina: Cape Lookuut, Frying Pan Shoal light-ship.

Coa,elt (;f Sg;lth Carolina: Charleston Bar light-ship, Martin’s Industry Shoal

ight-ship. :

Coastgof Floxgdn: Fowey Rocks, Carysfort Reef, Dry Tortugas.

Temperature stations on the Pacific Slope.

Stations of the Southern Pacific Company :
Sacramento River at Tehama and Yolo bridges and Kings Landing, California.
Feather River at Feather River bridge, California.
American River at American River bridge, California.
Mokelumne River at Lodi, Cal.
Tuolumne River at Modesto, Cal.
San Joaquin River at the upper and lower railroad crossings.
King River at Kin%sburg, Cal.
Colorado River at Yuma, Ariz.



REPORT OF THE DIVISION OF STATISTICS AND METHODS
OF THE FISHERIES.

By Huen M. Smith, Adssistant in Charge.

PERSONNEL AND RESOURCES.

The regular force of this division during the fiscal year ending June
30, 1896, cousisted of an assistant in charge, 6 clerks, 5 statistical field
agents, and 2 local agents. The field force was angmented by the tem-
porary detail of employees from other divisions and by the employment
for short periods of persons outside the service. Mr, William Barnum,
of the Commissioner’s office, was assigned to field work in Idaho, Utah,
Oregon, and Washington; Mr. IE. A. Tulian, superiutendent of the
United States Fish Commission station at Leadville, Colo., was detailed
for duty in Colorado and Utah; Mr. A. B. Alexander, fishery expert on
the Albatross, was ordered to make some inquiries in Nevada and Cal-
ifornia; Mr. C. E. Ingersol], of Cambridge, Mass., a former employee of
the division, and Mr. Burnside Clapham, of Fort Wayne, Ind., were
eiployed for several months in investigating the fisheries of the Ohio
Valley. Mr.F.O.James,ot the car and messenger service, was employed
for several months in this division on general clerical work pending
repairs to the car of which e was in charge. Mr. W. A. Roberts, field
agent, who had been detailed in May, 1895, for duties in connection with
the Atlanta Exposition, returned to the division in April, 1896,

The appropriation for the field inquiries and miscellaneous expenses
of this division was 85,000, This sum was expeunded as follows:

Field investigations. ..........c..coooiiaani... e $4, 578. 58
Miscellaneous. . ... i iiiiiiiiiies cieeeaaad st 112.09
Total .. ... ....oiilio... g 4, 690. 67
Balance unexpended ... .....ooiliiiiiiiioioniiiaaan 309. 33
5, 000. 00

FIELD INVESTIGATIONS.
INTERIOR WATERS.

At the beginning of the fiscal year the investigation of the fisheries
of the minor interior waters of the United States, begun in the latter
part of the previous year and suspeunded on account of lack of funds,
was resumed and actively pushed during the entire year. The order in
which the major investigations were taken up had special reference to
the seasons, During the warmer months the field force was placed in

the States drained by the upper tributaries of the Mississippi and Ohio
119
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rivers. As the season wore on the agents worked southward, and duar-
ing the colder months the inquiries in the Southern States were resumed.
Some special examinations of the fisheries of certain extreme Eastern
and Western States were also made.

By the close of the year the canvass of the interior streams and lakes
had Lbeen completed. A full report on the investigation is in prepara-
tion and will soon be issued. The States in which inquiries were
conducted during the present year were Vermout, New York, West
Virginia, Ohio, Kentucky, Indiana, Illinois, Wisconsin, Minnesota,
Iowa, Missouri, Kansas, Nebraska, South Dakota, Nevada, Utal,
Idaho, and Cualifornia. A Dbrief account of the extent of the fisheries
in cach of these will be given, In the last report of the division an
outline of the extent of the fresh-water fisheries of Louisiana, Missis-
sippi, Alabama, Arkansas, and Tennessee was presented.

The agents participating in the canvass of these States and the ter-
ritory covered by them were as follows: John N. Cobb, Vermont and
New York; W. A, Wilcox and T. M. Cogswell, all of Minnesota and
Kaunsas, and parts of Illinois, Iowa, Kentucky, Missouri, Nebraska,
and Wisconsin; C. H. Stevenson, South Dakota and parts of Illinois,
Iowa, Missouri, and Nebraska; Ansley Hall, parts of West Virgiuia,
Ohio, Indiana, Kentucky, Illinois, Wisconsin, Missouri, and Iowa;
C. E. Ingersoll, parts of Indiana, Ohio, and Kentucky; B. Clapham,
parts of West Virginia, Ohio, and Indiana; William Barunum, part of
Idaho; E. A. Tulian, Colorado, Utah, and part of Idaho; A. B. Alex-
ander, Nevada aund California,

It was not considered necessary to prosecute inquiries in any other
interior States, owing to the small amount of economic fishing carried
on because of the limited resources, the existence ot restrictive laws,
or other conditions militating against the industry.

The fisheries of the interior waters of the country, as shown by the
inquiries of this division, had the following extent in 1894. These fig-
ures are given provisionally, and are liable to slight chunges when the
final tabulations are made. In these statistics, it shonld be understood,
no account is taken of the fisheries of the Great Lakes nor of any of
the coast rivers, which have been covered in previous reports of the
Comumission.

Persons employed............. 11, 282 | Value of other property...... $104, 203
Boats nsed.......c.cueeeeunns 8,844 | Totul capital invested....... $722, 328
Value of boats.......... e $241, 367 | Pounds of products taken.... 53,415,400

Vulue of apparatus of capture.. $376,748 | Vaulue of yield to fishermen. .. #$1,791, 145

Vermont.—An examination of the commercial fisheries of Vermont
was made in January and February, 1896. The only fishing of a Lusi-
ness character is done in Lake Champlain and the tributary streams.
The industry has varied considerably in extent in recent years, owing
to the fact that in 1893 and 1895 seining was permitted, while in 1894
the use of seines was prohibited. In 1894 and 1895, the two years
covered by the investigation, the fisheries had the following extent,
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respectively: Persons engaged, 93 and 169; capital invested, $979 and
$4,794; products taken, 58,639 pounds and 208,139 pounds; value of
catch, $3,275 and $7,166. In 1894 the principal products taken for
market in Vermont were bullheads, wall-eyed pike, and frogs; in 1893
tl:e three most prominent species were whitefish, bullbeads, and yellow
perch. In his canvass, Mr. Cobb received valuable advice and assist-
ance from Mr., John W, Titcomb, superintendent of the Government
hatchery at St. Johunsbury.

New York.—The economic fishing interests of the interior lakes and
rivers of this State were investigated in February, 1896, “The extent
of the fisheries of New York carried on in the ocean, coastal waters,
coast rivers, and Great Lakes was well known, but no data were avail-
able showing the importance of the business in the interior sections,
Of more than 100 lakes and ponds of sufficient size and importance to
" show on good general maps, only a comparatively small number sup-
port fishing which can be considered as a business. The State authori-
ties have naturally regarded the preservation of the fishery.resources
of these waters in the interests of anglers as of vastly more importance
than the temporary advantage which might accrue to the fishermen if
unrestricted fishing were permitted. Consequently the market fishing
is of very limited extent, the use of any forms, of nets is rarely sanc-
tioned, and most of the catch is taken with lines,

The Jakes showing the most important fishing are George, Champlain,
Oneida, Onondaga, Cayuga, Seneca, Canandaigua, Otsego, and Chau-
tanqua, the last-named being considerably in advance of the others in
the value of the catch. The number of persons ascertained to lLe
dependent on fishing for a part of their livelihood was 422 in 1894 and
543 in 1895. The capital invested in apparatus, boats, and other
property was $16,103 i 1894 and $19,745 in the following year. The
quantity of products taken was 591,119 pounds, worth $55,072, in
1894, and 754,730 pounds, valued at $60,086, in 1895, The most promi-
nent species and the value of the catech of each in 1895 are as follows:
Black bass, 85,078; bullheads, $8,492; lake trout, $4,627; muskellunge,
$15,920; smelt, $4,506; frogs, 86,572,

- The work in this State was much facilitated by the advice and assist-
ance of Mr. A. N. Cheney, State fish-culturist. Aid was also rendered
by other members of the State Fish Commission board.

West Virginia.—In 1894, about 70 persons living in 7 counties of
West Virginia made a business of taking fish in the Ohio River for
market. The principal fishing was done with seines and set lines, but
gill nets and fyke nets were also used. The investinent in fishing
property was $4,075. The most prominent fishes taken in this part of
the Ohio River are catfish, fresh-water drum, suckers, and wall-eyed
pike. The aggregate catch was 162,000 pounds, valued at $8,700, of
which more than a third was catfish. )

Ohio.—The fisheries of this State are rather imnportant and are pecu-
liar in that they are chiefly prosecuted "in artificial bodies of water.
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Aside from the Ohio River, practically all the fishing is done in Grand,
Lewiston, Loramie, and Licking reservoirs, two of which have more
extensive interests than the river named.

Of the 309 persons engaged in the fisheries of Ohio (exclusive of Lake
Erie) in 1894, 96 fished in the Ohio River, 107 in Grand Reservoir, 57 in
Lewiston Reservoir, 40 in Licking Reservoir, and 9 in Loramie Reser-
voir. Seines, fyke nets, and set lines are the principal apparatus used,
the first-named being restricted to the Ohio River and the fyke nets
being especially numerous in the reservoirs. The capital invested,
amounting to $14,016, represented 231 boats, 23 seines, 2,879 fyke nets,
541 set and other lines, 3 gill nets, and other property. The yield of
the fisheries in 1894 was 1,239,300 pounds, for which the fishermen
received $59,400.

Buffalo-tish and fresh-water drum, which in other States of the Mis-
sissippi Basin enter largely into the catch, are only sparingly taken in
the fisheries of Ohio. The most prominent species are catfish, sunfish,
black bass, and yellow perch, while crappy, carp, wall-eyed pike, stur-
geon, rock bass, warmouth bass, paddle-fish, and eels are taken in limited
quantities. Nearly three-fifths of the entire yield was obtained with
fyke nets and more than one-half the remainder with lines. The former
apparatus took 701,000 pounds, worth $31,900, and the latter 351,400
pounds, worth 815,650, The output of some of the most prominent fish
was as follows: 320,360 pounds of catfish, $9,590; 185,850 pounds of
black bass, $17,150; 188,300 pounds-of yellow perch, $4,275; 315,875
pouuds of sunfish, $9,590; 100,600 pounds of suckers, $4,465. Turtles,
terraping, and frogs are taken in considerable quantities, all of the latter
being from Grand and Lewiston reservoirs. The value of the catch in the
different waters was: $26,161 in Grand Reservoir, $12,602 in the Ohio
River, $10,750 m Licking Reservoir, $7,820 in Lewiston Reservoir, and
$2,080 in Loramie Reservoir.

Indiana.—Indiana has fisheries that are among the most important
in the interior States. The Ohio and Wabash rivers are the principal
grounds, although fishing is also done on the Kankakee, White, and
Tippecanoe rivers, and numerous lakes, among which are Maxinkuckee,
Chapman, Pike, Center, Crystal, Huffman, Palestine, Andricks, Oswego,
Barber, Shriner, Cedar, Round, Manitou, Little Eagle, and Big Eagle.
About four-fifths of the quantity and value of the yield are from the two
rivers first named.

The persons employed in the fisheries of the State in 1894 numbered
889, of whomn 490 fished in the Ohio, 200 in the Wabash, 82 in the Kan.
kakee, aud 117 in other waters. The investment in fishing property
was 825,590, divided as follows: $7,505 in 868 boats; $11,067 in 2,050
fyke nets; $1,460 in 2,363 set lines; $2,230 in 82 seines; $778 in 83 gill
nets, and $2,550 in miscellaneous and shore property. Of the total
yield of 2,504,775 pounds, valued at 8124,169, over 2,000,000 pounds,
worth $103,000, were taken in the Ohio and Wabash rivers. Catfish
constituted about one-third the catch, or 802,025 pounds, valued at
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$43,325. ‘Between 350,000 and 400,000 pounds each of buffalo-fish,
suckers, and fresh-water drum were taken. Other products obtained,
in quantities ranging frora 20,000 to 100,000 pounds, are wall-eyed pike,
sturgeon, sunfish, black bass, crappy, pike, white and rock bass, paddle-
fish, moon-eye, frogs, turtles, and terrapins.

Kentucky.—For an interior State, Kentucky has comparatively impor-
tant fisheries. Fishing is carried on in the Ohio, Mississippi, Kentucky,
Cumberland, Tennessee, and Green Rivers, the industry being most
extensive in the first-named stream. In 1894, 587 persous were engaged
in the economic fisheries of the State, 447 of whom fished in the Ohio
River, 44 in the Kentucky River, 49 in the Cumberland River, 12 in the
Tennessee River, 14 in the Green River, and 21 in the Mississippi River.
About $35,000 was invested in fishing property, divided as follows:

Eighty-one seines, $3,323; 2,825 fyke nets, $17,975; 1,985 set lines,
" $1,458; (39 boats, $10,175; other apparatus and shore property, $2,563,
Iresh-water drum, buffalo-fish, catfish, and suckers comprise the bulk
of the cateh, the yicld of these four species alone amounting to nearly
2,000,000 pounds, Other fish taken in lesser abundance are sturgeon,
82,000 pounds; paddle-fish, 78,000 pounds; white, yellow, and rock
bass, 37,000 pounds; wall-eyed pike, 36,000 pounds; black bass, 24,000
pounds; moon-eye, 13,000 pounds; crappy, 13, 000 pounds; carp, 12,000
pounds; eels, 3,000 pounds turtles and termplns, 4,281 pounds. The
aggregate catch amounting to 2,273,685 pounds, was worth £90,024.
Fyke nets take one-half the entire catch Set lines and seines come
next in order of importance, while the catch of cast nets, dip nets, drift
nets, and other apparatus is insignificant. Nearly four-tifths of the
entire yield are from the Ohio River.

Illinois.—Illinois has the distinction of maintaining nore important
fisheries in its interior waters than any other State. The State is well
supplied with water-courses containing food-fishes in large variety and
quantities, and permitting the employment of numenous fishing devices.
In allusion to the abundance of suckers, Illinois is popularly known as
the “Sucker State,” an appellation which is well warranted, since
fishes of the sucker tribe constitute much more than half the total
annual production. Very important fisheries are prosecuted in the
Mississippi, Ohio, and Illinois rivers, and interests of less extent cen-
ter in the Wabash, Kankakee, Sangamon, Kaskaskia, and Big Muddy
rivers and in Horseshoe and Pittsburg lakes.

In 1894 the fisheries of this State (excluding those in Lake Michigan)
were engaged in by over 1,660 persons, of whom about 770 were on the
Mississippi, 610 on the Illinois, and 160 on the Ohio., The value of
the boats, apparatus, and other property used in the industry in that
year was about $156,000; this sum was apportioned approximately as
follows: $52,000 in 1,459 boats, $58,780 in 11,276 fyke nets, $3,290 in 126
trammel nets, $19,310 in 203 scines, 85,660 in gill nets, set and other
lines, small traps, etc., and $16,765 in shore and accessory propeérty.
The quantity of fishery products taken and sold was over 11,537,000
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pounds, for which the fishermen received about $332,975. The species
most prominent in the catch are buffalo-fish and other suckers (6,237,200
pounds, $156,000), catfish (1,962,400 pounds, $81,615), fresh-water drum
(1,113,158 pounds, $26,300), carp (860,300 pounds, $21,300), black bass
and other basses (253,700 pounds, $15,100), crappy (168,200 pounds,
$7,700), sunfish (205,500 pounds, $5,200), wall-eyed pike (77,300 pounds,
$5,100), turtles and terrapins (198,500 pounds, $3,190).

Wisconsin.—Economic fishing in this State is important in the Mis-
sissippi River and Lake Winnebago. The extent of the business in the
remaining waters (except Lakes Superior and Michigan) is very limited,
considering their number and area. The yield in the river and lake
named is sufficiently large, however, to give Wisconsin prominent rank
among the States of the Mississippi Basin,

The persons engaged in the fisheries in 1894 numbered 466; of these,
229 fished in the Mississippi and 137 in Lake Winnebago. Theinvested
capital amounted to about 855,000, of which 825,600 represented 3,676
gill nets, $8,300 represented 820 fyke nets, and 811,800 represented 291
boats. Other prominent appliances are seines and set lines. The quan-
tity of fish taken was 3,504,000 pounds; for this the fishermen received
£01,930. About 980,000 pounds, worth $27,6560, were obtained in the
Mississippi River, and 1,598,100 pounds, valued at $39,975, in Lake
Winnebago. Thewall-eyed pike is the most important fish in this State;
over 535,000 pounds were taken, having a value of $27,880. The next
prominent fish is the catfish, of which 506,000 pounds, worth $14,130,
were caught. The species taken in largest quantities is the fresh-water
drum; about 858,000 pounds were secured, but the value was only 4,900.
Among the other fish taken for market are the buffalo-fish (211,000
pounds, $4,680), pike (246,500 pounds, $10,805), saugers (129,300 pounds,
$5,960), and sturgeon (185,400 pounds, $5,500). Gill nets, fished chiefly
in Lake Winnebago, take about half the fish credited to the State, and
fyke nets catch about half the quantities obtained in gill nets, or about
the same as all the other apparatus combined.

Minnesota.—In the importance of its fisheries Minnesota ranks next
to Illinois among the States under consideration. It has cextensive fish-
eries in the Mississippi River and the Lake of the Woods, and also in
the St. Croix River, Big Stone Lake, and numerous other lakes. About
four-fifths of the catch credited to the State comes fromn Mississippi River
and Lake of the Woods, which waters have a corresponding proportion
of the persons engaged and capital invested.

There were 936 persons employed in the fisheries in 1894, of whom 325
were on Mississippi River, 190 on St. Oroix River, 173 on the Lake of
the Woods, and 248 on other lakes. The capital invested was $123,975,
of which $38,473 represented vessels and boats, 53,871 apparatus of
capture, and $31,605 shore and accessory property. A prominent fea-
ture of the fisheries was the employment of 148 pound nets in Lake of
the Woods. The aggregate catch, amounting to 6,401,280 pounds, had
a market value of $162,782.



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 125

The yield in the Mississippi River was 2,934,068 pounds, valued at
$69,968; in the St. Croix River, 701,938 pounds, $14,873; in Lake of
the Woods, 2,198,984 pounds, $56,747 ; and in other lakes, 560,290
pounds, $21,194. The Mississippi and St. Croix catch was made up
largely of buffalo-fish, catfish, saugers, shovel-nose sturgeon, and suck-
ers. In the Lake of the Woods the bulk of the output was pike, lake
sturgeon, wall-eyed pike, and whitefish, about half being sturgeon. In
the other lakes black bass, pike, and wall-eyed pike predominated.
The production of the principal species in the entire State was as fol-
lows: Sturgeon, 1,560,448 pounds, $43,190; buffalo-fish, 1,587,802 pounds,
$31,228; catfish, 747,274 pounds, $18,200; wall-eyed pike, 651,850
pounds, 820,128; whitefish, 422,198 pounds, $10,648; suckers, 324,999
pounds, $6,031; and pike, 396,165 pounds, $10,042.
. Iowa.—This is one of the foremost States of the interior ag regards

commercial fishing. The industry is important on the Mississippi, Big
Sioux, Des Moines, and Skunk rivers, and on Okoboji and Spirit lakes,
although by far the most extensive interests are on the Mississippi.
The business gave employment to 944 persons, of whom 680 fished in
the Mississippi River. The invested capital was $46,710, of which
$40,100 represented the value of boats, apparatus, etc., used in the
Mississippi. The aggregate catch was 4,079,704 pounds of fish and
other products, having a value of $124, Sol of this amount, 3,367,497
pounds, worth 896,190, were from the Mlssnssxppx

The number and value of the principal forms of apparatus ubed in
this State were as follows: Seines, 103, $6,5615; trammel nets, 80, $2,204;
fyke nets, 3,106, $14,285; set lines, 1,783, $1,646; 696 fishing boats and
44 house boats, $14,837.

The prowminent fishes of the State are buffalo-fish, cattish, fresh-
water drum, suckers, and carp. The quantity and value of the .yield
of each of these in 1894 were as follows: Buftalo-fish, 1,350,144 pounds,
$33,209; catfish, 985,983 pounds, $43,934; fresh-water drum, 704,744
pounds, $15,916; suckers, 209,545 pounds, $3,789; carp, 203,377 pounds,
$5,218, Other fish taken in less quantities than 100,000 pounds were
wall-eyed pike, paddle-fish, yellow perch, black bass, crappy, sunfish,
sturgeon, eels, saugers, white and yellow bass. Nearly 150,000 pounds
of mussel shells for use in the manufacture of buttons were gathered
by the fishermen; these brought $2,072. Seines were credited with
taking the largest amount of products, although the fyke-net and set-
line catches were nearly as great.

Missouri—The fisheries of this State are carried on principally-in
the Mississippi and Missouri rivers. Little River, Big Lake, and
Pemiscot Lake, the remaining waters having commercial fisheries, are
situated in the extreme southeastern portion of the State. Swamps
and sunken lands, formed from overflows of the Mississippi, also in
this portion of the State, are hunted for frogs. In 1894, 5756 persons
engaged in the fisheries, of whom 379 fished in the M1ss1sslpp1 River,
143 in the Missouri River, and 53 in the Little River, Big Lake, and
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Pemiscot Lake. The investment in boats, apparatus, and other prop-
erty was $44,205, divided as follows: 523 boats, $11,221; 95 seines,
$5,237; 120 trammel nets, $3,654; 3,014 fyke nets, $14, 207 1,235 set
lines, $1,056; 375 drift and hand lines, $95; 58 spears, $(38; shorc and
accessory property, $8,667. More than one-half the investment was
on the Mississippi River. The products of the fisheries amounted to
3,821,654 pounds, with a value to the fishermen of $119,786. The spe-
cies taken in largest quantities were buffalo-fish and catfish, 1,724,078
pounds of the former, and 757,666 of the latter, or nearly two-thirds
of the aggregate yield, being obtained. Fresh-water drum, suckers,
paddle-fish, crappy, black bass,and carp were each taken in quantities of
over100,000pounds. Sturgeon,sunfish, Whltebass,rockbass, pikeperch,
eels, and moon-eye are obtained in limited quantities; 154,818 pounds
of frogs, having a value to the fishermen of $9,676, were also secured.

Kansas.—The fisheries of this State are restricted to the Missouri
and Kansas rivers, and are comparatively unimportant. In 1894 only
61 persons followed the business. These had $3,411 invested and
took 242,387 pounds of fish, valued at $11,022. The investment was
made up of $683 in 61 boats, $715 in 12 seines, $1,210 in 190 fyke nets,
and $803 in other apparatus and shore property. The principal fish
caught for market are catfish, buffalo-fish, fresh-water drum, suckers,
carp, paddle-fish, sturgeon, and eels. Catfish constituted nearly two-
thirds of the aggregate catch.

Nebraska.—The fisheries of this State, which are prosecuted in the
Missouri and Platte rivers, have not attained much development. In
1894 they gave employment to only 76 persons; the capital invested
was $2,721 (chiefly in seines), and the value of the yield was $14,015.
The fishes taken in largest quantities are buffalo-fish, catfish, fresh-
water drum, and paddle-fish, which comprised over 306,000 pounds
in a total catch of 340,400. Over 311,000 pounds, worth 812,490, came
from the Missouri River, and more than half the aggregate output of
the State is obtained with seines.

South Dakota.—The Missouri River and its tributaries, the Vermil-
lion, Big Sioux, and Dakota rivers, are the principal fishing-grounds
in this State, although considerable fishing is, in the aggregate, done in
Big Stone, Madison, Wall, and Herman lakes. The physical condi-
tions are not favorable to the development of important fisheries, and
the industry is further curtailed by the interdiction of net fishing
except in the Missouri River. The 121 persons engaged in fishing in
1894 had 97 boats, 26 seines, 15 gill nets, 18 trammel vets, 48.fykes, 136
set and hand lines, which, with other property, had a value of $2,911.
The catch was 416,920 pounds, valued at $13,261. Only two kinds of
fish are taken in noteworthy quantities, buffalo-fish and catfish, of
which 196,000 pounds and 125,000 pounds, respectively, were obtained.

Colorado.—Mr, E. A. Tulian, superintendent of the United States
Fish Commission station at Leadville, Colorado, was detailed in March,
1896, for an examination of the economic fisheries of this State. The
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report of the Eleventh Census showed that in 1889 the fisheries of
Colorado had the following extent: Persons employed, 27; value of boats
and apparatus, $673; value of products, $4,564. During March and
April Mr. Tulian visited all parts of Colorado, but failed to find any
commercial fishing, with the exception of a small business in fish taken
from private ponds. - The enactment of restrictive legislation since 1889
had caused the suspension of all fishing for market purposes.

Utai.—On the completion of Mr. Tulian’s inquiries in Colorado, he
was ordered to the adjoining State of Utah, in which commercial fish-
ing was known to exist. During the month of April, Mr. Tulian visited
Utah Lake, and Bear Lake, and took an account of the fishing there
carried on. The Eleventh Census returns for this State indicated that
in 1889 the number of persons engaged in this branch was 18, the
capital invested was $388, and the value of the catch was $5,167. The

examination of the State waters by Mr. Tulian showed that fishing as
a business is carried on in Utah Lake, Bear Lake, Panguitch Lake,
Weber Lake, Ogden River, and numerous small lakes and -streams.
The industry is most important in the first-named lakes, and in Utah
Lake is especially interesting because two introduced fishes, black bass
and carp, are the principal products. The semiprofessional fishing
with rod and line in the smaller waters of Utah is,in the aggregate, very
extensive, suckers constituting the bulk of the catch. Itis only in Bear
Lake and Utah Lake that any apparatus except lines is employed; in
the former, gill nets and seines are operated for trout and suckers,
respectively, and in the latter, seines are used for carp and suckers.

The extent of the fisheries of Utah in 1895 was as follows: I’ersons
engaged, 630, of whom 145 were professionals; capital invested,
$11,735; pounds of fish sold, 1,230,124; value of catch, $37,480. The
quantities of the different fishes composing the yield are: Suckers,
962,400 pounds; trout, 85,800 pounds; carp, 133,324 pounds; black
bass, 300,000 pounds, and whitefish, 18,600 pounds.

Idaho.—The commercial fisheries of this State are of limited extent.
They are prosecuted in Snake River and Bear and Pend d’Oreille
lakes, the last-named water having quite unimportant interests. The
bulk of the fishing in Snake River is done with seines for salmon and
steclheads; a few thousand pounds of sturgeon are taken with set lines
aud some salmon are caught with wheels, In Pend d’Oreille Lake there
is a trout line fishery. Seines and gill nets are employed for the cap-
ture of trout and suckers in Bear Lake. 'The fisheries of the State were
investigated by Mr. William Barnum in August, 1895, with the excep-
tion of those of Bear Lake, which were covered by Mr. E. A, Tulian in
April, 1896. It was ascertained that in 1894 57 persons were engaged
in the industry; $2,3756 was invested in 30 boats, 20 seines, 4 wheels,
and other property; 235,058 pounds of fish weroe taken, for which the
fishermen received $11,929. Of the products, 89,160 pounds, worth
$3,991, were salmon; 36,698 pounds, valued at $1,638, were steelheads;
4,600 pounds, valued at $230, were sturgeon; 37,200 pounds, worth
$3,570, were trout, and 67,500 pounds, valued at $2,500, were suckers.
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Nevada.—The commercial fisheries of this State were canvassed in
April, 1896, by Mr. A, B. Alexander, fishery expert on the Albatross, who
was detailed to make this investigation while on his way from Wash-
ington, D. C., to the IPacific Coast. The water area of this State is very
limited, and the fisheries are of little value, although they appear to
have been more extensive some years ago than they are at present.

The fishing of commercial importance reported by Mr. Alexander is
done in Pyramid Lake and Truckee River. There is also some fishing
carried on by Indians and others for home counsumption in various
lakes, rivers, and sloughs, of which no record was obtained. The per-
sons who can be regarded as fishermen numbered only 39 in 1894 and
40 in 1895, 30 of these each year fishing in Pyramid lLake. The value
of the boats and lines used was about $685. The catch, consisting
wholly of trout, was worth $3,056 in 1894 and $2,083 in 1895, these
sums representing 42,820 pounds and 28,700 pounds, respectively.

‘Winnemucca Lake was at one time a rather important fishing-ground,
but no fishing is now done in it, owing to the scarcity of water, which
began to recede in 1891; but lately the water has been slowly increasing
and the fishermen are looking forward to a resumption of business.

California.—While the Commission had on several occasions can.
vassed all commereial fishing in the coast rivers of California, it had
pever inquired into the extent of the industry in the interior lakes.
Therefore, Mr. Alexander, in conjunction with his examination of the
lakes and rivers of Nevada, was ordered to visit lakes Tahoe, Tulare,
and such other lakes in California as supported any fishing for market
purposes.

The prineipal fishing was found to exist in Lake Tahoe, where there
is a rather important line fishery for cut-throat trout, the catch being
shipped to San TFrancisco and also sold locally to hotels. About 40
men made a business of taking trout by trolling; in 1894 theso caught
47,800 pounds, valued. at $7,169, and in the following year 41,590
pounds, worth $6,035. In Independence and Donmner lakes and the
Truckee River, a small amount of line fishing for trout was met with.
In Lake Tulare, a large shallow body of water in the south-central part
of the State, there was some terrapin fishing in 1894, which in 1895 was
supplemented by seine fishing for Sacramento perch.

The total number of persons ascertained to be employed in the fish-
eries of the waters was 50 in 1894 and 68 in 1895. The capital invested
was $3,236 and $5,693, respectively, of which $2,710 in 1894 and $2,965
in "1895 represented boats. The total catch was 55,714 pounds worth
$8,246 in 1894, and 76,960 pounds worth $8,5642 in 1895.

INDIAN RIVER, FLORIDA.

The sundry civil bill making appropriations for this Commission for
the fiscal year 1895-96 contained a provision for “a special investigation
as to the extermination of migratory fishes in the Indian River of
Florida.,” The investigation was conducted in January and February,



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 129

1896. Mr. W. A. Wilcox, field agent of this division, was detailed to
stady the commercial aspects of the fisheries of that water in con-
junction with Prof. B. W. Evermann, who had in charge the scientific
features of the subject. Mr. Wilcox’s report of his inquiries was sub-
mitted to the Commissioner on March 31,1896. He visited all the fish-
ing centers on the river, and obtained, in addition to descriptive notes,
data showing for each locality the number of persons employed, the
number and value of each kind of fishing appliance used, and the quan-
tity and value of the fish and other products taken. Flis report treats
of the development of the Indian River fisheries, the fishing centers
and grounds, the fishery resources, the fishing apparatus and methods,
the fishermen, prices, shipments, markets, etc., and the statistics of the
industry. ‘

The Indian River fisheries in 1895 gave employment to 254 persons,
represented an investment of $41,512, and yielded 2,659,815 pounds of
products valued at $37,6567. The most prominent fishery objects are
mullet, pompano, sheepshead, squeteague, and oysters. The catch of
mullet was 1,610,869 pounds, worth $12,251, The most valuable fish—
and the most highly esteemed of all the species in the river—was the
pompano, of which only 149,000 pounds were taken, but which brought
the fishermen $9,475. . ‘

PASSAMAQUODDY BAY, MAINE, )

In February, 1896, Mr. Ausley Hall, field agent, was sent to the
eastern coast of Maine to obtain certain data regarding the fishing
industry of the contiguous waters of Maine and New Brunswick for the
use of the International Fishery Commission. Theinformation specially
desired by the Commission was as follows: Tho quantity of herring
caught in the American and Canadian weirs in the Passmhaquoddy
region, the number of boxes of smoked herring prepared, and the
number of cases of sardines manufactured during the calendar years
1893, 1894, and 1895; and, for 1895, the number and location of the
weirs operated in American and Canadian waters._ Advantage was
taken of this opportunity to have a very full and complete study made
of the present aspects and condition of the sardine, smoked herring,
and related branches at Eastport, Lubec,; and other centers of that
region. DBesides very detailed statistical matter, secured largely from
the books of the firms, descriptive notes were obtained relating to the
methods pursued and the recent changes therein. Mr. Hall completed
his inquiries in April. The material desired by the joint commission
was furnighed in May. The remaining information will be incorporated
in a special paper treating of the herring fishery and dependent indus-
tries of the castern Maine coast.

NEW ENGLAND MACKEREL FISHERY.

In July, 1895, Mr. . F. Dimick, local agent of the Commission at
Boston, Mass., was instructed to obtain, for the use of the International
Fisheries Commission, certain information regarding the New Englaud

F. R. 96—9
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mackerel fishery during the season of 1895. In February, 189G, Mr.
Dimick submitted a report on this subject, which was transmitted to
the United States representative on the joint commission. The report
covered the general extent and results of the vessel fishing on the vari-
ous grounds and during the different months; the methods employed
and the quantities of mackerel taken by each method; the average
prices received for mackerel; the monthly importations of mackerel
from the British provinces; the extent of the fishing carried on with
traps and from small boats. ’

SHAD FISHERIES OF THE ATLANTIC COAST,

In May, 1896, a general canvass of the shad fisheries of the entire
Atlantic coast was begun. The work was inaugurated in Florida, and
by June 30 had embraced Georgia, South Carolina, and North Carolina.
The intention is to take up the canvass in the various remaining streans
about the time shad fishing is suspended, in order that a full account
of the business during the season of 1896 may be obtained. The inves-
tigation will cover the following statistical details for each stream, in
addition to full descriptive notes on the condition and methods of the
fisheries: Number of persons employed in each branch of the shad
fishery; the number and value of the boats and various kinds of appa-
ratus employed; the number, weight, and value of the shad taken with
each kind of apparatus. Coincident with the investigation of the shad
fishery a canvass of the alewife and salmon fisheries will be made.

PACIFIC STATES.

About three years having elapsed since the last general canvass of the
Pacific States, another investigation of the important interests of that
region appeared opportune and was accordingly begun in the latter
part of the fiscal year. Mr. W. A, Wilcox, who had twice before cov-
ered the fisheries of the west coast, was assigned to the work. The
inquiries began in the Columbia River in May, and by the close of the
fiscal year had progressed satisfactorily.

There were certain features of the fishing industry of this section
which the Commissioner desired to have specially considered. The
investigation was assigned to the writer, who left for San Franciscoon
May 15 and was engaged in the work at the close of the year. The
subjects to which special attention was given were the condition and
extent of the shad and striped-bass fisheries, the results of the attempts
to introduce lobsters into Pacific waters, and the development of the
sardive industry of southern California.

INQUIRIES AT GLOUCESTER AND BOSTON, MASS.

Capt. 8. J. Martin and Mr. F. T, Dimick, the local agents of the Com-

mission at Gloucester and Boston, respectively, have continued their

inquiries relative to the fishery products landed at those places by -
Aumerican fishing vessels. Following is an outline of the results of their
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inquiries during the calendar year 1895. A more detailed exhibition of
the extent and importance of the fisheries centering at these ports will
appear in a special paper. The work of the agents included the pro-
curing of accurate data for each of the 7,491 fares of fish landed, the
observations covering over 150,000,000 pounds of fresh and salt fish,
with a first value of over $3,550,000.

The fish discharged at Gloucester in 1895 by American fishing ves-
sels consisted of 26,064,664 pounds of fresh fish and 50,566,813 pounds
of salt fish, the aggregate receipts being 76,631,477 pounds, with a
value of $2,205,619. The receipts were about 3,000,000 pounds less
than in the previous year. The principal decrease occurred in the
mackerel, halibut, cusk, and hake, while there was a noteworthy increase
in the cod. :

Cod is the preeminent fish in the Gloucester fisheries, constituting
 much more than half the quantity and value of the catch. Over
43,000,000 pounds of salt fish, worth about $1,050,000, and more than
4,100,000 pounds-of split fresh fish, valued at over $85,000, were brought
in. Thecombined yicld of fresh and salt cod exceeded the yield in 1894
by about 5,430,000 pounds and in 1893 by 8,781,000 pounds. The grounds
contributing to the increase were the Grand Banks and Nantucket
Shoals. From the former grounds over 21,440,000 pounds of cod were
landed and from the latter 3,666,000 pounds. From Georges Bank
13,086,000 pounds were brought in. -

Other members of 'the cod family were represented as follows in the
Gloucester receipts: Cusk, 2,515,000 pounds,$37,000; laddock, 5,405,000
pounds, $31,500; hake, 4,843,000 pounds, $28,000; pollock, 1,782,000
pounds, $9,400. The principal quantities of cusk aud hake came from
Cashes Bank, of haddock from Georges Bank, and of pollock from the
New England shore, ‘

The halibut is the next important fish to the cod. In 1895 the
halibut receipts aggregated 7,418,000 pounds of fresh fish, valued at
$571,000, and 1,062,000 pounds of salt fish, valued at $52,000. Com-
pared with 1894, these figures show a decrease in quantity of 755,000
pounds and in value of $68,000. There werc fewer fish ‘caught on
Western Bank and on the Greenland and Iceland grounds, while there
were more taken on the Grand Banks.

The Gloucester mackerel fishery in 1895 was even poorer than in 1894,
when the outcome was very disappointing. The decrease in the catel,
however, was more than compeusated for by an increase in the price of
the fish, owing to the quality of the yield and a more active demand,
8o that the value of the fishery was greater than in the previous year.
The fishery on the Cape shore and in the Gulf of St. Lawrence resulted
in the taking of 12,962 barrels of salt mackerel, having a value of
$194,947. The fishery on the New England shore yielded 6,226 barrels
of salt fish, worth $103,574. The fresh mackerel brought to Gloucester
amounted to 206,407 pounds, valued at $19,099.
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A summary of the receipts at Gloucester, specified by fishing-grounds
and the condition in which the fish were brought in, is given in the

following table:

Summary by fishing-grounds of certain fishery products landed at Gloucester in 1895 by
American fishing vessels.

Fishing-grounds.

Cod. |

Cusk.

¥resh.

| Salted. ; Frosh.

I

Salted.

Last of 66° W, longitude:
La Mave Bank.........
Wostorn Bank. .. .

uereau Bank ...
Sambro Bank....
St. P’otors Bank .
Green Bank .....
Burgeo Bank ....
Grand Bank.
Canso Bank ....
Greenland and Tcela
Cape North............
Cape Shore ............
Gulf of St. Lawrence..

‘Westof 66 W.longitudo:
Browns Bank..........
Georges Bank .....
Cashes Bank ......
German Bank .....
Fippenies Bank .
Tilliea Bank ...........
Jeflreys Ledge.....
iimwich Bay.......

iddle Ban
Off Chatham..
South Channel. .. .. ..
Nantucket Shonls......
Shore, goneral.........

Fishing-grounds.

i
145, 100 !
1, 000

$2, 537
28

i Pounds. ]anue | 1’oundu l Value. | Pounds. I Value. | I’ounds

Value.

2,005,422 1 $49, 089 | 120, 600
88, 720 167 4

$2, 205

1, 2ol 978

35,018

33,000 |

111,500 { 2,461 | 410,180 | 10,942 |

.................. 421, 000 !

258,600 | 5,056 27,070,407 | 577,310 | 101,0600| 3,183 44,120 965
233,088 | 4,405 | 597.670 | 18,203 | 103,000 | 1,404 8, 000 170

1,304, 620 : 22,844 111,781,438 | 358,447 | 89,600 | 1,224 | 108,220 | 4,532
752,100 } 11,456 1o cnennvmnnalie e [1,542,480 | 210045 {oumonmennc|oaann..
5, 600 D 102, 200 5, 000 125
6, 000 105 |eeeenmnnnddeii 8,000 [ 118 [eeeeennn]oenll.

3, 846, 020 ' 80, 378 IIO 157,556 | 473,587 (2,067, 080

211, 220

a1, 560

255, 340

4, 105, 526- | 85,438 |4J 227,903 |1, 050, 00G |2, 269, 580

Haddook.

Hn.ke

Freosh.

Salted. Fresh.

I

Salted.

Pounds. |

Value.

Pounds. | Value. | Pounds. | Value. !

Pounds. IVuluo.

Eastof 66° W. longitude:
La Have Bank
‘Western Bank.
Cape Shoro ............

Total coeeenrnnnn.

‘Westof606° W.longitude:
BrownsBank..........
Georpes Bank .........
Cashes Bank...........
Gorman Bank. .
Fippenies Bank
Tillies Bank ...
J efireys Ledg

Ipswich Bay
iddle Bank
Off Chatham ..
South Chanpel.. e
Shore, general .........

$2,071 20, 000 $250
........ 5, 000 60
248 41, 000 573
38, 000 408,000 | 2,319 66, 000 873
105, 500 135, 000
4, 705, 660 120, 400
169, 000 2, 989, G600
4, 000 25, 000
........... 21, 600
.......... 105, 600
9, 000 204, 500
6,200 | 40 |.aceeeiiideeeiiiiiit]ieeiiaans
7,000 8, 000
15,000 | 75 [eeeeninioi]ieniieeifiniacnnnn.
28, 600 369, 000
109,726 | 2,732 5,000 60 | 291,670
5, 339, 686 | 31, 007 21,200 281 |4, 270, 370
5, 377, 086 | 31,227 28,200 851 4,678,370 | 26,176 | 165,000 { 2.074
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Summary by fishing-grounds of certain fishery products landed at Glouccster, etc.—Count'd.

Pollock. | Halibut.
Fishing-grounds. Fresh. f Salted. Fresh. Salted.
Pounds. | Value. —I:o:];a_ [ Value. | Pounda. | Value. ' Pounds. | Value.
L ; |
East of 660, longitude: i
T Havo Bank ceos-r- 2,000 | $10 |cverereens|iereeennn.| 463,000 Isad, 801 1| .
WesaternBank ...coooo|eeeennei]ieennand]ieaans, 748, 400 : 73, 404 1,400 $84
Quereau Bank........feeeceeonnfoeniinfiin 2,078,205 169,312 ... ].eaiaen
St. Poters Bank. . ... ooloeeovomos|oeneeeait oot 258,685 ; 25,064 |-, 2TTITI T
Greon Bank. ... ..o oo | 37,616 | 26,310 |...o oo bl
Burgeo Bank ..o..oeeeufierneeeenc]oarreacn]onans 21103, 600 | 11,748 5, 400 324
Grand Bank . ..ooon o loceiecaeetiaceesce]onnan . 1,089,125 {111, 165 86, 810 5,402
8;10(‘annnd AnALeelnnd.e oot eeedeecece et F";'{){)b . ..i.'.;i(.}. 058, 000 | 45, 500
F Nowfoundland .. ooie e eoeees vveeeaadouan. . 53, T 3 L
Cape Norgpudland | 26000 | 14704460 a6e
Cepe Shoro ... | ozn2e0! g0z .....lLl
e o Sl RSO IO . 81,860 | 4,208 6,100 366
I
Total .....oooeeiins| 2,000 [ 10 [oiiiieiiiifiiiiiaiinn iG. 258, 246 474,530 11,002, 110 | 52,000
West 0f660 W, longitude: ’
Browns Bank.......... 1, 000 17, 825
Georges Bank. 18, 200 .11, 039, 040
Cashes Bank. . 6, 000 . 750
GermanBank..........|c.ec.cn.o-- 980 .
Jeﬂ‘reﬁvs Ledge.. 128, 155 LT PR .-
Off Cliatham. ... 25,000 | 188 | 118,000 | $1,200 |.ee-.-.... .
Nuntuckot, Shoals [ PO leeeeeees ) 1,570 B
0ro, general ..,...... 1,381,000 | 6,031 [-.evnmmennnfoeniiuianlinienenne I
Total .............. 1,658,424 | 8,088 | 122, 000 1,330 (1,000,165 | 96,509 |.......... oeeees
Grand total........ 1,660,424 | 8,008 | 122,000 1,330 |7, 418, 411 (571,099 1,062, 110 | 52,000
. [l
Mackorel. | Ofher fish.
Fishing-grounds. + ¥resh. { Salted. Frosh. | Saltod.
Pounds. | Value. | Pounds. | Value. | Pounds. Value. " Pounds. | Value.
Eastof 66° W, longitude: |
Ln Have Bank......... F N P P U, 1, 240 $50 [reserennncliinans
Cape Shore ............ 1,512,000 | 95, 400
Gulf of St. Lawrence.. 1, 080, 400 99, 547 ;
7Y R I AU 2,502,400 ; . 104,047 | 1,240 50 | .......... feveenns
Westof 66° W. longitude: |
Georgos Bank ......... 3,250 $338
Joffroys Ledgo ........feeeeeeii]ouan. ..
I})S\vich Bay.... 8, 200 YEYRR
Middle Bank . 3,947 336 .
Race Point ... 1,575 143 |
South Channel . 1,650 154 |
Nantucket Shoals . 15,000 | 1,438 ! 12,400 837
Shore, general ......... 173, 885 | 15,933 | 940, 400 82,213 | 435, 170 2,824 (1,720,000 ; 17,096
Total ...... R 200, 407 | 10, 099 I 1,145,200 | 103,674 | 467,020 ) 2,001 il, 868, 600 | 18, 898
Grand total...... 200,407 | 19,099 ; 3,837, 600 208,621 | 458,260 18, 800

73,041 | |1. 808, 600
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Summary by fishing-grounds of certain fishery products landed at Gloucester, cte.—Cont'd.

Total products. | Total
. number
Tishing-grounds. Fresh. Salted. [{nt trips]
_ e e | e—— e ——..-from each
Iounds. | Value. T’ounds. Value, ; ground.
- RN P
| ! .
Xast of 66° W, longitudo: | ! !
LallaveBank .. o.ooniiiiiiiaiiaaiotn 1, 134, 606 $51,074 [ 2,004,542 $49, 553 126
WesternBank....o..oooiiennts | 749, 400 73, 492 700, 120 16,714
uerentt Bunk. fetraneecenraeann © 2,079,205 109, 342 078, 580 13,027 ; -]JO

SambroBank. .. .oooriiiiniiniai e eae el G0, 000 1,676
St. oters Bank. 358, 6585 25, 064 54, 400 1,443 : 17
Green Bank . 337, (15 26, 310 21, 500 021 12
Burgeo B'mk . 193, 600 11, 748 345, 980 G, 804 8
Graud Bank.. 1, 889, 125 111,365 | 21, .)28 505 450, 104 161
Canso BADK . .oooueiiiniiiiaaecee et 3, 7680 1,020 1
Greenland and Ieeland....ooioeioeenieni]aiiaiaaienns 1, 015 000 47,227 11
Off Newfoundland ... 53,000 | 4,316 |.eeii.iii i 3
Cape North........... 26, 000 791, 900 15, 551 8
Capo Shore........... 263, 700 2, 000, 180 107, 636 81
Gulf of St. Lawreunce 81, 860 4,208 | 1,507 500 108, 628 [ 04
B 100 7 - | 7,257,686 485, 308 | 30,842, 037 826,183 | 082

Waost of 66° W, longitude: ; ; i
Browns Bank .......ooiiiiiiiiiinat. I 506, 313 8,878 ! 617, 670 18,613 37
Georges Bank.....oceeeeaaiiil.n 7,370, 670 146,002 | 12, 009, 658 364, 056 734
Cashes Babk ..oveecevnnoeneen....n 5,458, 930 40,808 oeninneibiiiineinnns 150
German Bank...... 41,780 443 - 190, 200 3, 811 q
Fipponies Bank.. 35, 600 Bdl e i, 2
Tillies Bank.. 132, 600 1,026 ,.cvveenneanfonenianinens [
Jeftreys Lodgo 435, 0556 3,843 ; 10, 000 90 34
Ipswich Bay ... 191, 890 5,730 ; 116, 000 1,209 59

iddle Bank. 20, 047 L 10
Race Point... 1,575 143 20, 800 1,246 4
Off Chatham .. 57, 500 5256 128, 000 1,508 [
South Chanpel ...q.cieiieaniionenns 670, 150 6,130 ; 271,400 18,901 ; 48
Nantucket Shoals .. ....o.oo.o..... 27,470 1,749 | 3,672,648 04, 556 112
Shore, goneral..... . ceresnenrecens '3, 766, 498 65,891 | 2,088,400 09, 652 ‘ 1,331

Total.veinneeieiiiieiiianaaniaaaian, l 18, 806, 978 ! 290, 372 . 10,724,776 603, 696 | 2,538
Grandtotale..oooaioaanaaiiia., ' 26, 064, 664 776,740 | 50, 660,813 | 1,429,870 | 3,220
. | i

The following table shows, by fishing-grounds and species, the receipts

of fish at Boston in 1895:

Summary by fishing-grounds of certain fishery products landed at Bosion, Mass., in 1895
by American fishing vessels.

Cod. | Cusk. Haddock. Make.
Fishing-grounds. : : 0
Pounds. ; Value.| Pounds. | Value. [ Pounds. . Value.| Pounds. [Value.
East of 66°W. longitude: - .
La Have Bank......... 1, 842, 500 $38. 072 557,700 | $7,357 | 1,420,000 $19,047 | 701,500 | $6, 344
ucreeu Bank......... 43,000 | 785 Liiiifeeliaas S i AN Ite
Western Bnnk ......... 353,500 ° 7, 8Jh 110,000 [ 1,506 92 500 6,302 104, 000 816
Cape Shore ............ 046, 800 13,128 81,000 | 1,039 427,000 { 6,980 147,200 | 1,221
\Vest,ofGﬁOW longitude: ;
Browns Bank.......... 835,800 | 17,131 | 451,000 | 5,997 | 1,183,500 | 12,774 241,400 | 2,015
Georges Bank ......... 4,004,900 08,618 | 340,000 | 4,859 |12, 440,000 1122, 335 752,000 | 9,234
(,nshes Bank. 770, 600 | 16,885 | 548,000 [ 7,305 652,200 | 8,021 036,000 { 7,050
{Tonies Ban 136,400 | 3,227 | 137,000 | 2,010 163,000 | 2,724 230,000 | 2,708
Tillies Bank. 3, 000 103 ! 6500 10 | 14, 000 @20 4, 500 80
German Bank ......... 26, 000 510 33,000 450 ; 21, 000 415 10, 000 150
Clark Bank............ 82,000 | 1,242 |-.ecii.onefiinnanns 49, 700 660 14,000 150
Jyswioh Bay........... 102,000 | 4,079 1,000 13 | 126, 2,187 3, 400 38
effroys Le ge ..... 821,000 | 20,827 | 121,700 . 1,000 ; 2,354,400 | 53, 887 019,800 [ 8,165
Middle Bank.. X 46, 600 782 , 2,600,500 | 52,656 763,000 [ 5,471
Platts Bank. . 4, 600 8 7,500 113
Off Ra 848,500 | 5,707 10, 700 67
Off Highland Light ...| 879,400 | 21,019 85, 000 827 | 2,405,700 | 46, 927 817,300 | 6,082
Off Chatham........... 608, 800 | 14, 171 18, 000 230 : 1,052,000 | 31,640 497,500 | 3,651
South Channe] ..... ....| 4,201,100 { 90,086 | 651,800 | 8,653 | 7,382,000 |127,806 | 8,500,400 | 26,262
Nantucket Shoals ..... 1,787, 600 | 86, 130 12, 000 141 906, 100 | 14,300 54,500 | 1,210
Shore, general.........| 853,250 22 603 | 129,600 | 1,734 | 1,579, 400 { 38,693 022,700 { 4,767
Total covreeennnnrnn. 18, 965, 150 1432, 842 |8. 806, 400 | 44, 696 |30. 199, 000 i550, 008 (10,497, 400 | 85,6524
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Summary by fishing-grounds of certuin fishery products landed at Loston, cie,.—Cont’d.

I

Fishing-grounds.

I’ouuds IVuluo l’ouuds I\nluo | T'ounds.
i

Pollock. |

Halibut.

Muck orel.

1' resl.

i ! Value.

| Salted.

]’ounds

Valuo.

Lastof 66° W. longitude:

La Ilave Bank......... 71,100 ; $1,097 - 387,500 $40 076
Quercau Bank.........0l. ... 0L, 22,000 : 1,945
Wostern Bank......... 8, 100 89 108, 000 20 890
Capo Shore ............ 10, 500 175 20, 200 | 2,030
Westof 66° W. longitude:
Browns Bavlk.......... 30, 200 356 153, 300 | 13, 385
Goorges Bank ......... 57,700 774 281,325 28,9062
(,ushos Bank .......... 52, 400 601 8, 580 044
l onics Bank........ 30, 000 498 7,000 732
lies Bank........... 500
(:ermu.n Bank..........
Clark Bank............
Ipswich Bay...........
Jeflreys Ledgo
Middlo Bank..
DPlatts Bank .
Off Raco Point 41 085
off H.xghlmul Light... 15,925
tham... ... ... 14, 800 164 7, 660 782 6, 250 |-
South (,lmnnel. ... 148,500 | 1,670 88,250 | 9,080 5, 250
}:‘ antucket Shoals...... 58, 500 552 8, 600 {11 S P Cerenees
Shoro, general......... 43,400 561 7100 . 879 | 192, 757 | 18,038 i 151800 9,772
Total .............. 795, 000 | 9, 604 | 1,241, 821 |1z7 400 | 346, 017 32,122 | 195,800 , 14,011
Othor fish. Total produots Numbor
» o .| of trips
Fishing-grounds. e e e from ouch
Pounds. anuo Pounds. Vuluo ground.
IwaL of 06° W.longitude: g
La Have Bank b, 000 #100 | 5,051, 300 #$114, 703 135
Querenu Bank....... 5 000 75 , 000 2,755 3
Western Bank 27 125 546 * 804, 225, 37, 085 40
Capo SLOTe. ..o viiiiieiiiiaanaans 18 000 3156 | 1,449, 500 32, 824 42
West of 66° W. longitude:
Browns Banle ...oeeeiieivanaaa. ... . 2, 000 30 : 2,897,200 51, G88 60
(,eorgon Bavk........... (38, 275 31,513 | 19, 130, 850 208, 451 440
Cashes Bank ............ 100 4 2, 867, 286 42,670 05
Fippenies Bank ceeeveiirnieneneennneandiviiini i oenannnn . 693, 400 11, 050 34
Tiilies Bank........... 217, 500 821 4
German Bank......... 00, 500 1,585 2
Clark Bank............ . 185, 600 3,095 10
Ipswich Bay ..oooioieiiiiiiai e e 322, 800 6, 327 38
Jeflreys Ledgo o....... 613 | 4,419,713 87,817 516
Middle Bank........ 118 | 4,300,730 80,177 560
Plates Bank cooveiiiieiiiiinoniineiidenanieiniioneneoanan, , 000 391 2
OIf Race Point ...... 47, 900 1,103 724, G856 18,170 137
ON Highland Light .. 6, 400 508 [ 4,314, 025 77,007 382
Of Chatham ... ...... 450 61 | 3,108 61, 057 200
South Chanmnel ........ 00, 002 2, 284 16 156, 802 265, 860 627
Nantucket Shoals . 8,400 a36 | 2,931,600 53, 604 181
Shore, general..... 397, 280 12,120 4. 057. 287 104, 247 45
Total. oL 1, 258,776 49, 860 | 73,808,083 | 1,346,073 4,271

The quantity of fish landed at Boston by American fishermen in 1895
was about 73,808,000 pounds, valued at $1,346,000. With the exception
of a few salt mackerel, practically the entire receipts consisted of split
fresh fish, Compared with 1894 the foregoing figures represent a de-
crease in quantity of about 13,657,000 pounds and in value of $322,000.
An analysis of the returns shows that 266 fewer fares of fish were
landed in 1895, and that cod, cusk, haddock, hake, pollock, halibut,

and mackerel were all taken in smaller quantities.

About 5,000,000

TPounds of the decrease was in the catch on the more eastern grounds,
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Haddock is the most prominent fish in the fisheries centering at Bos-
ton. IIalf the quantity and two-fifths the value of the receipts consist
of this fish. The amount discharged in 1895 was about 36,200,000
pounds, valued at $550,000. The figures for 1894 were 39,500,000
pouuds, worth $639,000, the principal decrease being in the yield in
the South Channel, which, next to Georges Bank, is the most produc-
tive ground, these two places yielding nearly 20,000,000 pounds of
haddock in the year under consideration.

The quantity of fresh cod landed at Boston in 1895 was 19,965,000
pounds, having a value of $432,800. Georges Bank, South Channel,
and Nantucket Shoals contributed about half of this quantity., The
decreased output compared with 1894, amounting to 1,722,000 pounds,
worth $66,000, was generally distributed among the various bauks.

In point of value, halibut ranks next to cod; 1,241,000 pounds were
landed, having a value of $127,400. The principal halibut grounds
resorted to by the fresh-fish fishermen of Boston are La Have, Western,
Georges, and Browns banks. The slight decrease, as compared with
1894, was due chiefly to a smaller catch on Western Bank.

Hake comes next to haddock and cod in quantity. About 10,500,000
pounds, worth $85,500, were brought to Boston in 1895, against
14,863,000 pounds, worth $134,775, in 1894. One-third of the yicld is
from the South Channel,

The other prominent fish in the Boston vessel receipts are cusk
(3,306,000 pounds, $44,700), pollock (795,900 pounds, $9,600), mackerel
(347,000 pounds fresh, $32,000, and 979 barrels salted, 814,000), and
swordfish, menhaden, herring, sea catfish, etc. (1,258,775 pounds,
$49,870).

SOME RESULTS OF FISH ACCLIMATIZATION.

Owing to the wide territory over which the distributions of the Com-
mission are made and the numerous applicants yearly supplied with
fish, it is entirely impracticable to keep well informed regarding the
results except in a very small proportion of cases. The employees of
the Commission, when in the field, secure some information as to the
outcome of plants, especially when public waters are concerned; corre-
spondents who have been interested in the introduction of fishes into
certain waters often voluntarily report regarding the success of the
deposits, and the State fish commissions, in the official reports, fre-
quently notice the results of plants of fish made in their respective
waters by this Commission, but as to the suceess or failure of a large
majority of the plants no information is ever received.

The following notes embody some of the data relative to this subject
that have come into the possession of tho Commission during the year
1896, the files of the division of fish-culture contributing a number of
the items: '

Salmon in the Middle States.—Great interest has been manifested in
the attempts to stock the rivers of the Middle Atlantic States with
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salmon, and the interest has been heightened by the success which has
attended the experiments in the Hudson and Delaware rivers during
the past few years. In July, 1895, the writer, while in New York City,
made some inquiries regarding the catch of salmon in that vicinity
during the previous months. The existence of a law prohibiting the
retention of salmon accidentally canght in Hudson River prevented
the ascertainment of thorough knowledge as to the abundance of the fish
in that stream, although there is every reason to believe that the species
is increasing and that the Hudson will in time, under proper restric-
tions, be a seltf-sustaining salmon river. About twenty salmon from
New York Bay, having an average weight of 12 pounds, and twelve from
pound nets on the northern coast of New Jersey, reached the New
York market in June. A few were also received from Peconic Bay,
Long Island.

The run of salmon in Delaware River in 1805 was noteworthy. The

Philadelphia Ledger of May 30 reported. that during the previous week

_ hundreds of salimon were caught ou their way to the spawning-grounds
in the shad nets between Chester and Delaware Water Gap. These
'ﬁsh were grilse and appeared to represent a plant of 60,000 fry in 1890.
The weight of the salmon taken was from 9 to 15 pounds. At nearly
every fishery, from 1 to 4 or more fish were caught and readily sold at
75 cents to 31 a pound. The existence of a law prohibiting the use
of nets for salmon made it difficult to obtain from the fishermen an
accurate account of .the number taken. Mr, W. deC. Ravenei, of the
United States Fish Commission, was informed by Hon. H. C. Ford, of
the Pennsylvania Fish Commission, that fully 300 salmon were caught
in the Delaware during the season of 1895,

Rainbow trout.—This native of the mountain streams of the acific
Coast has been successfully acclimatized in alimost every State east of
the Rocky Mountains, and in some of them has attained noteworthy
prominence as a game and food fish. In a paper on the artificial propa-
gation of this species, prepared by Mr. George A. Scéagle, superintendent
of the United States I"ish Commission station at Wytheville, Va., corre-
spondence on this subject is published from which sowe of the following
notes are abstracted. Similar references might be made to numerous
other States, but it is thought the notes given will be sufticient to show
the genéral adaptability ot the rainbow trout to the colder waters of
the United States, the rapid growth and propagation of the fish, its
superior game qualitics, and its value as food.

Mr. W, D. Noel, of Lebanon, Mo., wrote under date of April 7, 1896,
that the rainbow trout plauted about twelve years ago in Bennett’s
Spring (which flows into Neaugua River) have increased to a wonder-
ful extent in the spring, and also in the river, in which they have been
caught 8 miles above and 25 miles below the spring branch. Mr. Noel
states that it is the gamiest fish they have, that it takes the fly more
readily than any bait, and that for eating qualities it is not equaled by
any fresh-water fish.



138 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

In parts of Missouri the rainbow trout distributed from the Neosho
hatchery are doing well. Mr. W. J. Barrows, game aud fish warden,
writing from Waynesville, Mo,, June 13, 1896, states that on February
17, 1895, he placed 1,000 young rainbow trout in Roubidoux Creek at
that place and that they are now biting well, some weighing a pound
being caught. In Hickory Creck and Crane Creek a number of adults
were taken in 1896,

The Laramie River, in Wyoming, has been very successfully stocked
with rainbow trout, from eggs sent from the McCloud River, California,
in 1895 and 1896, and from Neosho, Mo., and the State hatchery in
recent years. Mr. Gustav Sehnitger, fish commissioner of Wyoming,
reports in letters dated October 16 and December 4, 1895, that the Big
and Little Laramie rivers and the upper waters of the North Platte
River have proved excellent for rainbow trout, aud that some are
reported as weighing as much as 9 pounds. By use of a seine, Mr.
Schnitger ascertained the presence of many fine rainbow trout in holes
in the Big Laramie River, and forwarded to the Commission a photo-
graph of 13 thus secured; the largest was 244 inches long and weighed
over 7 pounds, several others weighed 6 pounds, and the smallest
weighed over 4 pounds. 1t is reported that over 100 were taken from a
hole at one haul of the seine. In Wyoming the rainbow trout is regarded
as “truly a fine food-fish, as well as an excellent fish for anglers.”

Mr. J. D. Phipps, of Longs Gap, Grayson County, Va., states that the
young rainbow trout deposited in Peach Bottom Creek, a tributary of
the New River (which, in turn, is a branch of the Kanawha), have
grown and propagated as fast as any fish he ever saw, much faster, in
fact, than the brook trout. The stream was posted and no fishing
allowed for four years; in 1895 the creek was full of the finest trout,
examples 22 inches long having been caught. Their flavor is fine and
they are the gamiest fish Mr. Phipps ever met with.

In the Holston River, in Smyth County, Va., the rainbow trout is
abundaut. The reports received from this stream several years ago
announced excellent line fishing. One 24 inches long and weighing
63 pounds was taken in the river at the mouth of Staley Creck. by Mr.
Coalson, of Marion, in 1892; and Mr. A. 1. Gibboney, of the same
place, has, with a friend, taken 110 rainbow trout from Staley Creek in
two days’ fishing, the ﬁsh averaging a foot in length.

Mr. Frank N. Clark, superintendent of the United States Fish Com-
mission station at Northville, Mich., writes as follows regarding the
rainbow trout in parts of Michigan:

The Au Sable River was first planted with rainbow trout about seventeen or eighteon
years ago, I think, from oggs forwarded from the collecting station in California to the
Michigan Fish Commission, hatched at their hatchery, and planted by them. Since
that time there have been several plants made at different timnes, but not in large
numbers. The success of this river is probably tho most marked of any of the rivers
of Michigan where rainbow trout have been planted. In certain portions of the river
large rainbows are taken with Liook and line, often weighing from 5 to 7 pounds, and
in our met fishing for brook trout during October, 1895, the trout caught would run
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about one-third rninbow; in addition to this we would catch from 100 to 1,000 last
spring's hatch, and thoy would run a larger number rainbow than brook trout. The
rainbow caught in the Au Sable are considered by sportsmen as more gamy than
either brook trout or grayling, and it requires heavier tackle for this fish than for a
brook trout of equal weight. Rainbow trout are also taken quite frequently with
hook and line in Pere Marquette River; also the branches of that stream.

According to Mr. W. K, Hancock, of the United States Fish Com-
mission station at Leadville, Colo., the rainbow trout is not plentiful
in the streams throughout that part of the State, and its average size
would probably be only three to five fish to a pound, although one is
occasionally taken weighing one-half to three-fourths of . pound. Inthe
streams and small ponds in the immediate ‘vicinity of the station their
growth is very slow. In the lower parts of the State, however, south and
southwest of Leadville, they are more abundaut and of much larger size.
In Twin Lakes, 12 miles south of Leadville, the rainbow attains a weight
of 12 or 13 pounds. Some 25 to 28 inches long and weighing 8 to 13
pounds have been taken by station employees. They are very gamy and
are excellent for. the table, ' :

Among other waters in which the rainbow trout have been success-
fully acclimatized are the Tippecanoe River, near Monticello, Ind.;
tributaries of the Susquehanna river in Maryland; the Green River,
North Carolina, where large examples have been caught; Silver Creek
and a tributary of the Chattooga River, Georgia; Broad River, South
Carolina; Battenkill River, Vermont ; and Spring River, near Mainmoth
Spring, Ark. )

Shad and striped bass in California.—The remarkable success attend-
ing the introduction of these fish into Pacific waters has been fre-
quently referred to in publications of the Commission. Their recent
history in California warrants brief notice. .

The consumption of shad in California has been diminishing for
several years, and in 1895 the receipts at San Francisco, the principal
market, were very much less than in the two preceding years. The
returns for the first six months of 1896, however, show a substantial
increase, the receipts being more than in the corresponding period of
the three preceding years, and more than in the whole year of 1895, as

" 8hown in the following table:

Shad received in the San I'ranoisco market.

Years. Pounds.

............................... 405, 301

O et OISR 305,370

.................................................................... 146, 309

L S 146,509
1890 (firat six MONLNB) ¢ vvrvriineiieirensenssasssossessssosssasssamasnsesascsassascaassecrsoss .

The following is from the report of the California Fish Commission
for 1895-96:

The shad tisheries continue to be influenced by the domand.for t]ne fish. The ﬁs}ix-
ermen are limited by the marketmen to that amount which is daily consumed, this
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being deemed the only means by which they can keep the market from being over-
stocked. Littlo do our people appreciate the fact that one of the best and most
sought-for fish in the East is always here at hand and is to be obtained many months
in the yoar at a price which places it within the reach of all.

Notwithstanding a very active fishery, the striped bass continues to
increase in abundance, as shown by a greatly augmented catch. The
receipts at San Francisco during each of the recent years have been
almost double those of the preceding year, and in 1895 nearly twice as
much striped bass as shad was.sold in the San Francisco market. This
fish is very popular in California, is gencrally regarded as one of the
best of food-fishes, and from present appearances its capture will in
time constitute one of the principal fisheries. A comparison of the
quotations of the New York and San Francisco markets discloses the
interesting fact that striped bass are selling at « much lower price on
the west coast than in the East.

A comparison of the receipts of striped bass in San Francisco for
several years is given in the following table. Tt is seen that the quan-
tity during the first half of 1896 was more than in the whole of 1893
and 1894 and only 20 per cent less than in 1895,

Striped bass received in the San Irancisco market.

Yoars. ‘Tounds.

1805 ccceccnncannnnn ..
1896 (Arat 6 months) . ..o ittt it et it tcercee e . |

The market value to the fishermen of the shad and striped bass
taken in the Pacific States between 1888 and 1896 (to July 1) was about
8192,000, of which 112,000 represents shad and $80,000 striped Dass.
The aggregate expense of introducing these tish to the Pacific Coast
was under $5,000,

Catfish and carp on the Pacific Coast.—These fishes continue to increase
in the waters of the Pacific States to which they have been acclimatized;
and while the demand is much less than the supply, the consumption
seews to be growing yearly. In the first six months of 1896 the receipts
by San Francisco dealers were much larger than for any previous
corresponding period, and in the case of the carp greatly exceeded the
total receipts during any other year. As the dealers restrict the quan-
tities shipped in by the fishermen, it is apparent that the consumption
is increasing in San Fraucisco. While no figures are now at hand for
points on the San Joaquin, Sacramento, and Columbia rivers, it is
thought that the sales of both of these fish were larger in 1895 and 1896
than previously. The California fish commissioners say that “these
fish, though little considered by nost of our people, furnish food for a
large number, and figure to a large extent as a market fish,”
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A comparison of the receipts of these fish in San Francisco during
the years 1893, 1894, 1895, and 1896 follows. This shows that 154,784
pounds of carp and 129,159 pounds of catfish were disposed of, the
approxima,t(? value of which was $6,000.

Pounds of carp and calfish received in the San IFrancisco markel.

Years. [ Carp. iCntﬁsh.
............................................................ {33,084 1 36,644
--.| 42,580 31,465

-.1 20, 864 32, 282

R S TR T TR 52, 256 28, 868

Eastern fish in Lake Cuyamaca, Californic.—In January, 1896, the Cal-
ifornia Fish Commission instructed one of its deputies, Mr. Arthur G,
Fletcher, to proceed to Lake Cuyamaca, near San Diego, Cal., to ascer-
tain what results, if any, had attended the planting of fish by the
United States Fish Commission in the fall of 1891. The plants then
made consisted of 250 spotted catfish, 3,980 yellow percl, 1,990 large-
mouth black bass, 285 crappie, 400 rock bass, and 400 pike. Mr.
Fletcher visited the lake on J. anuary 14, 1896, and reports as follows
on the results of his examination:

In order that definito results might be obtained, I took a small seine with me as
well as my rod, and as I found the prospects of obtaining help to operate the net
later in the day wero not encouraging, I determined to make the trial with that the
first thing in the morning. Like all mountain lakes in California, this proved to e
full of hidden snags, and although wo made but throe hauls, nearly the whole day
was spent in 80 doing, not withont fair success, however. "I'he first hanl resulted
in the taking of three pike, two perch, and two large-mouth black bass, We
secured one more pike the second haul, and failed to get anything but snags tho
last tine, -

All of these fish wore small, rauniug from 4 to 8 inches, and all wore in splendid
condition. Had my net permitted of our hauling in deep water, wo would ne doubt
have secured larger specimens. Later I sccured a crappie which had been killed by
being washed through one of the gates in the dam. All of these specimens have
been forwarded to the board at San Francisco. : :

Iam told that the pike are the most numeorous, although hot taken by hook as
often as tho crappie. Both of the pike which I forwarded to San Francisco were
females and had spawn well advanced. The black bass are doing very well and a
great many have heon taken the last two years. Tho same can be said of the
catfish. I found tlhe head and skeleton of one ou the shore, the same being about
o foot Jong. Both thoe perch and crappic have dono splendidly and large numbers
have been taken, nlthough I gather they were not largoe fish. I have not been able
thus far to learn anything about the rock bass.

Tho distance of the lake from here [San Diego], the greater part of the 55 miles
being covered by stage, made it impossible to make the thorough investigation at
this time that I would like to have made, but I am satisfied that all of the fish
planted—aside from the rock bass,and I hope later information will show other-
wise—have done unusually well, ’

In a conversation with J. I3, Yriend, of this place, who has but recently returned
from a fishing excursion to Lake Cuyamaca, where he remaincd with a party of
campers some six woeks, I learn that they toolk large numbers of perch, threo black
bass of from 2% to 31 pounds, two pike of about 2 pounds, and several catfish of about
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14 pounds. They did not take any rock bass, nor am I able to learn that any have
been taken. .

Jam told that fish were taken from Lake Cuyamaca and placed in Sweetwater
Dam, of this county, and I shall try to get the particulars and results.

Later, the California commission transferred a number of adult fish
from Lake Cuyamaca to other waters of the State, some of the bass
being fine specimens weighing as much as 5 pounds. The distribution
from this lake consisted of 541 large-mouth black bass (Micropterus
salmoides), 454 yollow perch (Perca flavescens), 116 sunfish (Lepomdis
cyanellus), 27 pickerel (Lucius vermiculatus), and 253 shiners (Abramis
crysoleucas). The last-named species has apparently been accidentally .
introduced, as it is not referred to in the record of the original plants,

Crappies.—DBoth species of this excellent food and game fish have
been very successfully introduced into the Potomac River, as the
result of a small lot supplied by this Commission. In March, 1894,
Mr. Joseph H. Hunter, of Washington, D. C., was assigned 62 crap-
pies from Quincy, Ill., which he deposited in the Wide Water of the
Chesapeake and Ohio Canal about 14 miles above Washington, in the
Potomac River at the same place, and in Black Pond, Virginia, which
is about 20 feet above low-water mark in the river.

The first knownresult of this plant was a small fish taken on a linein
tho spring of 1896 at Four-Mile Run, Virginia, an arm of the Potomac
River between Washington and Alexandria. Since then the fish has
been taken in comparatively large numbers in the vicinily of Washing-
ton and elsewhere in the Potomac basin. Some of these have been
caught by anglers and some have been secured with collecting seines
by representatives of the Fish Commission.

These fish are abundant in Little River, a branch of the Potomac
River separating Analostan Island from the mainland of Virginia; as
many a8 36 crappies, weighing from 4 to 14 pounds, were taken there
by an angler one day in the summer of 1896, and 6 or 8 specimens have
been obtained in a single haul of a small collecting seine. In the
Potomac, near the Seven Locks, 65 crappies, weighing about half a
pound each, were taken by two anglers during a part of one afternoon
in 1896; the fish bit at both live and dead minnows with great avidity.
The lower part of the canal contains a great many of these fish, and
some have been observed in the canal above Ilarpers Ferry.,

In Black Pond crappies are very common. Mr, Hunter has watched
their multiplication, and states that now (1896) thousands may be seen
in the shallow waters, and that one day in July, 1896, he took 14 crap-
pies with a fly in a short time. In Cat Pond, Maryland, 14 miles above
Georgetown, crappies have been taken in large quantities. This pond
is about 100 feet from the bank of the Potomac and connects with the
river at high water. Inthesummer of 1896, two gunny sacks full of large
crappies were reported taken there with a seine by some fishermen.
Several weeks later fifty, 3 or 4 inches long, were seined by an agent of
the Commission,
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While both species of crappiec have been obtained, the strawberry
bass (Pomoxis sparoides) is as yet comparatively rare. The largest
specimens have been about 10 inches long, while a great many have
been 6 to 7 inches long; those ounly 3 or 4 inches long are common,
plainly indicating that the fish have spawned. By local fishermen
the fish are called crappies, strawberry bass, and strawberry perch.

Blacl: bass.—])uring the past few years a number of plants of large-
mouth black bass have been made by the Commission in the Potomac
River and its tributaries, the effects of which have been marked. In
1896 bass were more abundant and taken in larger numbers in the
Potomac River in the vicinity of Washington than ever before. They
are found as far down the Potomac as Mattawoman Creek, 25 miles
below Washington, and are especially numerous in Little River, where
~ they are found in company with crappies. During the fall of 1896, the
fisherman for the first time took noteworthy quantities of bass for mar-
ket. One fisherman secured 150 pounds of bass at one haul of a small
seine in Piscataway Creek. Many bass of large size were caught by
boys around. Washington, and during the summer of 1896 it was no
uncommon sight to see boys and men passing through the streets of
the city with long strings of bass which they had taken from the Long
Bridgeand elsewhere, In making collections of fishes for the aquarium
at Central Station, Mr. Harron seined large numbers of bass of all sizes
in the vicinity of Washington. On November 14, 1896, in nine hauls of
a 150-foot seine in Little River, near the Aqueduct Bridge, 200 large-
mouth bass, from 6 to 8 inches long, were taken. '

As an illustration of the magnitude of the results that may acerue
from comparatively small plants of bass in suitable waters, the follow-
ing is quoted from a letter from the Tauning Extract Company, of
Deming, N. Mex.: ‘

Two years ago you kindly furnished us about three dozen small black bass from
Quiney, 1L, for our pond. They have done well, and now (1896) wohave thousands
irom 1to 3 inches long, spawned this season. Should you have applications for
stock from this vicinity we will be glad to supply them free of any charge and will
Publish a notice in the paper here to that effect.

MISCELLANEOUS MATTERS.

Reports issued.—During the year several reports of the division relat-
ing to the commercial aspects of the fisheries and based on original
ficld inquiries were printed.

A paper* by Mr. W. A, Wilcox on the fisheries of the Pacific States
represents the results of investigations made by the author in 1892
and 1893, which were outlined in the annual report of this division
for 1893. '

The special inquiries regarding the menhaden fishery, fully outlined

*The Tisherics of the Pacific Coast. Rept. U. S. Fish Cowm, 1893, pp. 139-804,
pl. 1-14.
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in the last annual report, were brought together in a paper* prepared
from the agents’ returns and printed in the Fish Commission Bulletin
for 1895,

The outcome of the past 25 years’ work of the national and State
fish commissions in inereasing the fish supply of the Pacific States
by the introduction of non-indigenous species was considered in a
reportt by the writer, which is based on original observations by the
Commission employees, supplemented by valuable data supplied by
the various State commissions.

Atlanta Baposition.—In July and August the writer, in conjunction
with Prof. B. W, Evermann, prepared for the Fish Commission exhibit
at the Atlanta Exposition a series of articles on the principal food
and game fishes of the South Atlantic and Gulf States. Tor cach of
the principal species a plate was shown, accompanied by brief descrip-
tive text relating to distribution, size and weight, natural history, and
commercial importance, the entire collection being neatly mounted in
swinging screens. Some general notes on the extent of the fisheries,
the nature of the aquatic resources, and the methods of the fisheries of
the regions named, extracted from printed reports of the Commission,
served as an introduction to the regular series.

Utilization of wealfish sounds.—In March, 1896, the office entered
into correspondence with a number of fishermen relative to the saving
of the sounds or swim-bladders of weakfish, The initial step in the
inquiry was a communication from a prominent isinglass manufacturer
of Massachusetts, who reported that he would purchase large quanti-
ties of sounds if they could be obtained at a price warranted by the
market value of the product prepared therefrom. At one time the
income of the fishermen of the Atlantic coast was considerably increased
by the sales of weakfish sounds. The dried sounds sometimes brought
as much as a dollar a pound, but of late the price has been so low
(about 25 cents) that the fishermeu have, as a rule, ceased to save
them. Weakfish are taken in large quantities in all the seaboard
States from Massachusetts to Texas, the catch in New York, New Jer-
sey, Virginia, and North Carolina being especially important, and
many thousands of pounds that are now wasted could be easily saved
if there were any inducement. The letters received from various fish-
ing centers indicated that the fishermen would be glad to resume the
practice of utilizing the swim-bladders if the prices rose to 50 cents or
more per pound for dried sounds.

Courtesies extended and received—In March, 1896, at the request of
Mr. A. N. Cheney, State fish-culturist, Glens Falls, N, Y., the division
prepared for the New York TFish Commission a summary of the com-

*Notes on an investigation of the Menhaden Fishery in 1894, with special refer-
ence to the food-fishes taken. By Hugh M. Smith. T'p. 285-302.

tA Review of the Ilistory and Results of tho Attempts to acclimatize Fish and
other Water Animals in the Pacific States. By Hugh M, Smith. Bull. U. 8, Fish
Com. 1893, pp. 379-472, pl. 73-83.
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mercial fisheries of the interior waters of New York, as determined by
Mr. John N. Cobb, field agent.

Mr. Oscar Andrews, of the firm of Ayers & Andrews, Gloucester,
Mass., forwarded samples of prepared cod and other ground fish.

Mr. John 1. Babeock, chief deputy of the California Fish Commis-
sion, forwarded a sample of canned striped bass, prepared at Black
Diamond, Cal. Mr. Babeock also sent data regarding receipts of shad,
striped bass, carp, catfish, and salimon by San Francisco dealers, and
furnished much useful information regarding the results of the attempts
to acclimatize fish in California waters.

Mr. Arthur G. Fletcher, of the California Fish Commission, furnished
informmation regarding results of planting fish in 1891 in Lake Cuya-
maca, California. .
~ The inquiries of the writer and Mr. W, A, Wilcox in the Columbia

River were greatly aided by Mr. IFrank M. Warren, of Portland, Oreg.,
who extended special facilities for the examination of the wheel ﬁsherles
in the vicinity of' the Cascades.

Mr. C. B. Trescott, of ].’ortland Oreg., furnished plans of his newly
constructed ﬁsh-refrigemting esta.blishment, located at Goble, Oreg.,
on the Columbia River, probably the most complete and modern plant
of the kind in the United States.

F. R. 90 10




Blank page retained for pagination



INDEX.

Page.
Abramwis erysoleucas. .................... 142
Acclimatization of Fishes 130-143
Adams, A.C................ 24, 105
Air Cireulation ..........oo............. 25
Alebama Shad .oooooeiini L. 110
. Albatross, steamer............... 5,6, 93, 04, 05, 96
Alexander, A, B........ 03, 95, 98, 109, 115, 119, 120
Alosa nlRbAMA oo, 116
sapidissima 116
Alpena Station. .
Andrews, Oscar.......................... 145
ApalachicolaBay ........................ 105
Appropriations for Commission.......... 10
Aquarium, Central Station............... 40-41

Atlanta Exposition

Atlantic Salmon ....coceeeniiai. ...

Atlantio Salmon, Distribution of......... 80
Ayers & Andrews .........ooooiiiiiiaa.. 145
Babcook, Johu Poooeeeeiiiieanainnaan, 145
Baird Station .. ceeeviiiiiiiiiiiaiiia.. [i{4
Barnhardt, Dayton......ceceeeeveinine. . 07
Barrows, W.J coveiiiiieiiiiinicicanann 138
Bartlett, 8. T ..coiiiiiaiiiiiiiiiaaa. 57
Battery Station .......... .. ... 37-39
Bean, Barton A ...l 112
Bechler, Alice H.....ooooaeiiieiiiiia. . 117
Bigelow, A. M.... 22
Bigelow, Maurico 17
Big Payette Lake 115
D131} N B RN 19
Black Bags.......oeu..... 3, 42, 43, 48, 50, 63, 60, 143
Black Bass, Distribution of .............. 87-90
Black-spotted Trout...c.cooon o..... .. 48,05
Black-spotted Trout, Distribution of..... 84
Blueback Salmon or Redfisli ............. 113
Boston Fisheries..ccocvecurreaanannn. ... 134-136
Boyer, E. Ruvvereeiieiiaiannn, 117
Breakwater at Woods Hole 8
Brico, J.d coeeee i 1,10
Brook Trout....cocoveeeenniann.. 19, 33, 52, 63
Lrook Trout, Distribution of ............ 84-80
Bryan Point Station ... ..c..evueeeen. .. 44-47
California, Fisheries of ...... 128
Conned Shad R06 --ceeeennnn.-. . 89
Cape Vincent Station........ 32-08
Carp, Distribution of......... . 77
Carp on tho Pacific Const...... 140
Carp Ponds, Washington, D.C . 42
Catfish on the Pacific Coast.. 140
Central Station ...c.ccoeevrvaeninannnen. 89-40

b4 .

. Pago.
Cheney, A. M . ..oieniiiiiiiiaiiiiieaas 121,14
Clackamas Station. 69
Clapham, Burnsido. 119, 120
Clark, F. N o iiieiiiciiiaiaaaaanas 52, 54,138
Clark,G. A .... e 5,00
Clark, Hubert L........cociiiinnnnn 117
Closed Circulation . ...oooeiiiee vevnnnnns 25
Cobb, John N ceeeeiiiiiiiinniiianennn 120,121, 145
CO e et e c e e 132,134
Cod-culturo ..oveve o iiiiiiiiceeeernanan 24,27
Cod, Distribution of .. ..coaniiiniiia... 91
Cosur @’Alene Lako..evevieeenonianenns 118
Cogswell, T. M 120
Colorado, Fisheries of ....cveveiininnnnnes 126
! Columbia River Basin......cccvaveunreennn 113
, Commander Islands...................... 4
* Coregonus olupeiformis.....oceoenioa.l. 115
Cotton States and International Exposi-
tion 7
Cox,U.0 1156
Craig Brook Station......... eeeeeeneeaa. 17-21
Crator TLAKO. ...ovenvnvnniciiiicionnan... 115
S CrappieB et e 142
Cusk......... ceeeerae aeee.. 132,134
Dahlgren, Ulric ...... 17
Dall, William Healey 10
David, . E. 32
Davison, Alvin. 117
Doan, H. D ...... Gareteraneansantcnntecann 32,54
Dimiok, FoF o i e 129, 130
Distribution of Fish and Fish Eggs, by
Stations. ... iiiiiiiiiiiia Ceeaiaaes 12-14
Distribution of Fishes. 71-72

Division of Statistics and Mothods of the

Fishories, Report of oooooeviaaaiaa.ts 119-145
Domesticated Salmon ......... . 19
Dora Siowerd, Schoonver ....... 95, 98
Dougherty, W. B....ooanenenn. 67
Downing, 8. W...oooeeieeees 54
Drake, F.J.ccoeueneeannns 6,96
Dudley, William H...... 117
Duluth Station.......... . 65
Dyson, C.W.oooiiiiiiiiaeeaen. . ‘8
Eastern Fish in Lake Cuyamaca .. 141
Edwards, Vinal N............... . 118
D OJ) 7S I e y 12
Evermann, Barton W. 6,9, 69, 113, 11¢, 115, 120, 144
Farquhar, N. H.oooooinioieieiiiiinenne. 83
Tisherics of Boston, Mass ........o.... 4,184-186
Tisherios of Gloucester, Mass .......-- 4,18_2-134
1"ishory Inquiries at Gloucester and Boa-

tOD.eeeneaccones tececsssmnseccsrecaninnn 130



REPORT OF COMMISSIONER OF FISH AND FISHERIES.

T’age.
Jenking, Oliver P..c.ooviiviininnnaaa.. 113
Joint Investigation of Fisheries of Waters
ContiguoustoCanndaand United States. 102
Jones, AleX . couiieiiniiini i 27
Jordan, David Starr....... c.ooiiiiia.. 5,06, 116
XKansas, I'isheries of. .. 126
Kendall, W. C 103, 104
CKent, E.Coooiin i il 16
Kentucky, Fisheries of . 123
P KlamathLake. .oooooinniaineenieenn. 115
Lake Herriug . ..oiennieiaiiiiiiaiee, 50
Lake Uerring, Distribution of.... 87
Lake of the Woods ................

Lako.Ontario Fish Company
Lako Trout.......coooonoen

Lake Trout, Distributionof.............. 86-87
Lake Washington.....coeeeee.o.. 115
Lamb, ArthurL.......oocaeienee. 117
Landlocked Salmon .. .vveeeieaoono 19
Landlocked Salmon, Distribution of ..... 80
Large-mouthed Black Bass, Distribution
13 S 87-90
Layton, Edward 18
Leadville Station .............. 62
Lefovro, Goorge 117
Lopomis cyanellus....c.c.ooeaeeae. . 142
Lobster......ieeeniiinnninnann.. 1,110,111
Lobster-culture . 26,29, 36
Lobster, Distribntion of Young.. . 92
Loch Leven Trout ......cooenrveennn... 53,64
Loch Leven Trout, Distributionof ....... 80-84
Locke, E. F 24
Lotsy,John ... oooiiiiiiiiiiiaiii. 10
P Lueas, FuA oo ciieeeeeieas 5,98
Lucas, Frederic C 117
Lucius vermiculatus....cc.ocoeeaaaaaa. . 142
McCormick, C. M c.vevviiinnennainannnnn.
McDonald, Marshall
Mackerel....oovieieiiiieriieiaeaianneans
Mackerel-cultire coveeeeecieveaeainannns
Mackerel, Distribution of .......... .- 91
Mackerel Fishery of New Lngland...... 129
Macoun, Jamnes M 6, 06
| Maddren, A. G ..... 105, 112,115
| Marott, A ceeeenreevennennennnn. 5,96
E Martin,S.J .oceieiiiiiiiiian... 130

. Maxwell, John

34 .

11
Pago.
Fish Hawk, Report on Operations of

steamer. ... i 33-37
Fish Hawk, Steamer.............cc.... 1,6,11, 105
Fishing-grounds and Food-fishies, Report

NPOM.eiveranccnacccocceacnscreanensons 93-118
Flatfish..ooooiiiiiiiiiiiaiiaaanaan, 23
Flatfish, Distributionof ................. 92
Fletcher, ArthurG........ccooaiiianno. 145
Food-fishes and Fishing-grounds, Report

WPOM teeceaiianececioneecasacsnonenes 93-118
Food.fisher, Report on Propagation and

Distribution ofooeeive il 11-92
Forbes, J. W.uooiuuieriieaionnnenannnn 16
Ford, H.Coovrroniiiiiieiiaieiieeeanns 19,137
Fort Guaton Station...........ocoeiaonn 67
France,John I.....ooiiiiiiiaiiiiai oL, 17
Free Transportation furnished by Rail-

XORUB. ceeeeenecaiieaeereoranceneacaaans 9
Fur-sealJisheries.........c..coocooiiaol 4,5
Gaines, Bessio V .. 117
[0 2N T 3 117
Gibboney, A. H ....oovioiiiiiiiiiiiianns 138
Gill, Herbert A ....coeiremmrieeaccananna. 1
Glennan,d. J.ocemeiiinienriiniiceonnanns 37
Gloucester and Boston Fisheries......... 130-136
Gloucester Station................ . 24
[eTTT -6 3] S 10
Golden Ide, Distributionof . ............. 79
Golden Tench, Distribution of .... 79
Goulden Trout, Distribution of............ 87
Goldflgh «oooirniiii e 61
Goldfish, Distribution of 78
Grampus, Schooner .............c... 103
Grebnitsky, N. A ... 97
Greon Lako Station. 14-16
Hadaway, W.8 c.ooeeiiiiiianiai.. . 19

... 132,134
............................. 24, 27,103
.................................... 132,134
100, 133, 134
Hall AD8IOY «evvvenenacaneironiceneannns 120,129
Hancoek, W. K ....oiaiaaiiat 139
Harrington, N. R 117 ¢
Harron, L. G ccccveeiiirecnecaneens 39, 40,44
Hartlaub,C...cvvvnveennuennnn. 10
Hatching Cod Egga. 24
Hazzard, Charles......--..- 117
Healey, Charles ......cccceeienennnns 37
Herrick, Francis H c....ccaanteeee 9,110
Hessel, Rudolph ..ocovveeiianiancenann. 42
Howell Cove....
TIdaho, Fisheries of 127
Illinois, Fisheries of . coccciienenceceannn. 123
Indiana, Fisheries of .....co0ceecaenean.. 122
Indian River, Florida 112,128
Ingersol,C.E...ccourniemiiiiniaaaianienn, 119,120
Inquiry Respecting Food-fishes and tho

Fishing-grounds, Reportupon ......... 93-118
Inspectionof Stations............. 12
Interior Wators, Investigations of.. 3,119
International Fisheries Commission ..... 3

125
66
119
52

Meok, Seth 1
Micropterus salmoides

Miller, Lewis. coovevieieeeenceecacnancans 64
Miller, N. B ..o iriaeiteniiieens 93,07
Miller, W.G.. 08
Mills, G Bt iiiece e 568
Minnesota, I'igsheries of..... Ceeecaaeann 124
Missouri, Fisheries of ........... 125
Montgomory, Thomas I . 17
Moore, H.F.ciiiviiiivnaanrennnnn - 103
Mooro, R. Leeeioiiniininnnnaaan. . 66
Moser, Joff. Fo....oiemaiana.. . 5,0,08
Muller, G. W ooiiiieeeaciiannnen . 10
Mullet oo i iiiaaiaane 112
Murbach, Lewis ....ocoueeeen. . . 117
Murray, Joseph.....c.coeecinenans 5,96
Museum of Comparative Zoology -....-.. 10
Neal, J. R.ouieriiiianariicnciecacaccioones 19



INDEX. X
Page. Page.
Nebraska, Fisheries of. .................. 126 | Scofold, N. Buuenneneeenenenereannsnnnens 118
Neosho Station. ....... SO 50-62 | Scotch Sea Trout...o.ovniieeee nnn - 19
Nevada, Fisberies of......... ........... 198 | Scotch Sea Trout, Distribution of .. 87
New England Mackerel Fishery......... 120 | SCUP - cceevevrensrnsnennieeeneianans 30
New Hampshire, Hatchery in............ 7| Soa Bass . 30
Newton, J.T.....0 ... .............. 48 | Soagle, GEOTEO A.enremeireeiiiie 47,137
New York, Fisheries of.. 120 | 8Bad ceeneninmmeririananaea s - 1,30,44
Nickerson, W. § 117 | Shad, Distributionof............... . 79
Nikolski Harbor 97 | Shad Fisheries of tho Atlantic Coast..... 130
Noel, W.D .............. 137 . Shad in Californif. .coemveeneevareennnenn. 139
Northville Station 52 . Shad, Inquiries respecting 115
Northwostern States, Investigations in.. 114 | Shortlidge, E.G «ccvvervnreaeee- 48
O'Brien, William .. .... Sioword, H. T oonmeeeerecnennns 95
Ohio, Fsherios of...... SIONAKOL, T R« eevennemrnmneeenammenaes 117
Oregon, Battlo ship Small-mouthed Black Bass, Distribution
Orrlsland......................... P feeen 20
Oyster Fisheries of Florida Smith, Hugh M ....c.oiiiiimnnncerannnns 9,10
Oyster Investigations.................... 105 | Smith, Hugh M., Roport upen Statistics
Tacific Coast oyster-grounds 100 ' and Mothods of tho Fisherios . ..... ees 110-145
Pacifio States Fisherica ............. 130 | Smith, James A ..evveernnnnn-n-
Page, W.¥..................... 59 ‘ South Dakota, Fisherios of. ..
Passamaquoddy Bay . 129 i Spinney, M.B ... .oiiiiiiiiiiei s
Patton, William..........._....... 17 | Station Operations.....c..ccevvevenionne-
117 Stations, List of . ...oeiieiiiiiiiinennns
10,117 Statistics and Mothods of the Iisherles,
115,116 i Report of Division of ...c.ceeennotn.. 110-146
17 ! Steelhead Trout......co.vnirvnennnn. 3, 20, 56, 68
142 | Steelbhond Trout, Distributionof......... 80
Potrel, Launch......... 44 | Stejneger, Leonhgrd............. 5, 93, 84, 85, 06, 97
Phipps, J.D ...c....... 138+ Stopban, T eeeeececenvaccceaainaeaaanann 52
Pickercl, Distribution of 87 Stevenson, C. H . . 120
Polloek .............lL .. 133,134 | $t. George Sound.. 108
Pompano............... eeeeane et 112 | St. Johnsbury Station - 21-24
Prentiss, D.W . ...t 93,07,09 | St. Paul Island...... . 08
Propagation and Distribution of Food- - { St. Vincent Sound......ccoeneniiinnnnnnn.. 108
Hishes, Report on....oceeenun. ... - 11-82  Stone, Livingston ....cocoooiiiiiiiaan.. 66
Publications of Fish Commission. . 9,10 ; Stranahan,J.J.. 49
Put-in Bay Station.....ooeoeo. oL, 49 | Strauss, 18racl «oooooeoioeeuannennnannn. 117
Quincy Station . Strawberry Bass. ......oocilociiiiainnnn. 61
Quinnat Salmon " Striped Bass in Calfornin..c.eeeeenne... 139
Quinnat Salmon, Distribution of .. Studor, Henry.......c.vveeveeinnnnnnnn.. 52
Raco, B Eevnvnnnnnnnin ! Summary of Distribmtion............ ... !
Rainbow Trout | Sunfish, Distributionof .................. 90
Ruiny ) 21 U Swift, Franklin
Ratbbun, Richard, Roport upon Inquiry Swiss LakoTrout..c.oveenniiiiannnannn. 20
rospecting Food-fishes and the Fishing- Tanner, Z. Lo oeee o e v eeeeaneraannnnann 10
BrOUNAB.ceveeiiieie e i, ’ TAULOZ e e e vverracanarmenesnesserasnenss 1
Ravenel, W.de C 7,10 | Toutog-culture..ooceeeeeiineiieiacnnan. 20
Ravencl, W.de C., Report on Propagation ’ Tautoy. Distribution of «............ .ees 92
and Distribution of Food-fishes........ 11-92 | Temporaturo Observations 118
Raveret-Wattel, M.....o.oeoo... e 48 ¢ Tonch. .cceeeienanianennnn 61
Ray, P H. ..., 57,58 ‘ Tench, Distribution of . ”
Redfish Lakes........covvueueneeneo... .. 115 | Tetlow, Herbert........ . 117
Redfish or Blueback Salmon ............. 113 . Thompson, D'Arey W....oieiiienaaaoe. 5,96
Rooves, 1.8 K | Titcomb, Jehn W ...ooeviieeieueiinnn., 21,121
Ritter, H.P .... : Townsend, C. H... -.. 5,10,93,94, 96, 97, 93, 100
ROI)OI'ts, W. A i Trescott, C. B ... ... 145
Rock Bass ..........cooooeiennnn... | True, Frederick WV ... ... 6,08,94,07, 99
Rock Baas, Diatribution of C Tubbs, AnSHNC eeenriein e 64
Salmon Fishorios .......ocvverenennn.... , i Tulian, B A ...ccoeaeaannn.... 62,119, 120, 126,127
Salmon in the Middlo States ............. 136,137 | Turnor,d. W..ceeaeioieuinnrarnnnnennnns 48
Sampson, John A ....oevvnineninenn.... 117 Turtlos «cvvoveneeeivnennnreennneennnnenns 13
Sauerhoff, W.P ... 37 | Utah, Fisheries of.... 127
Schively, Mary A ....o.vvveneneenenn..... 117 | VanGieson, Ira...o.nvinmtiaeiananane, Tom?
Sohnitgor, Gustav . ..ooiiiiiiciiinan... 64,138 : Vormont, Fisheries of.cccecerennnean. .- 120



v REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Page.
VonBehr Trout . ....ovneinieianianicens 20, 53, 68
Von Behr Trout, Distribution of......... 84
Wakeham, William 102
Warren, Frank M............oooiiieaene 145
Woakfish Sounds, Utilization of ......... 144
Westlake, . L. ...cvaereniniianaancannnns 69
West Virginia, Fisherics of.............. 121
‘White Bass, Distributionof ............. o1
Whitefish. . cooieenmeimnanninaians 33, 40, 55, 56
‘Whitefish, Distribution of ............... 87
Whitefish Plants in Iacific Slope Waters ~ 115
Whitney, W eeeoeei e eiieenanes 17
Willard, C. Wit cevieeiiieniaanann 16
Winter Flounder ...........coooiieaaan.. 28
Wilcox, W. A..ooeanaa.t. 6,9, 112, 120, 129, 130, 144

o

Pageo.
Williaras, Thomas M ...............c.Ce 113
Wilson, Henry V ..ooovniiiiniiaieanens 117
Wires, 8. Pl 55
‘Wisconsin, Fisheriesof...... . 124
Wolhaupter, W.E ....cocooieiiiiiaina-. 105
Woods Hole Station .........cocevenanes 3,27,116
Woolman, AlbertJ .ocveeeeoniaiaaaes 10, 102
Worth, S. G 39,44
Wozelka-Iglan, Karl....o.ooooeiaiiiae.t. 10
Wytheville Statlon ......c..ooo.ociaeten 47-49
Yollow-finnod Trout.c.coeveceeannnannn.. 64
Yellow-finned Trout, Distribution of .... 84
Yellow Perch..o.ovuemeaeniniiiaaiiaanans 39
Yellow‘ Perch, Distribution of............ 87



U. S COMMISSION OF FiSH AND FISHERIES,

REPORT
REPRESENTATIVE OF THE U. S. FISH COMMISSION

COTTON STATES AND INTERNATIONAL EXPOSITION
AT ATLANTA, GEORGIA, IN 1895,

BY

W. DeC. RAVENEL,

Extracted from Report of Oommissloner for 1808, Appendix 1, Pages 147 to 167,
Plates 11 to 21,

WASHINGTON:
GOVERNMENT PRINTING OFFICE.
1897,



Report U. S. F C. 1896.

(To face page 147.)

PLATE 11.

UNITED STATES GOVERNMENT BUILDING, ATLANTA EXPOSITION.



1.—REPORT OF THE REPRESENTATIVE OF THE UNITED STATES
FISH COMMISSION AT THE COTTON STATES AND INTERNA-
TIONAL EXPOSITION AT ATLANTA, GEORGIA, IN 1895,

By W. peC. RAVENEL.

Under the act of Congress approved August 18, 1894, providing for
the participation of the Executive Departnients, the Smithsonian Insti-
tution, the National Museum, and the Fish Commission in the Cotton
States and International Exposition at Atlanta, Ga., for the purpose of
illustrating the functions of the several Departments and Bureaus, the
Comumissioner designated Dr. Tarleton H. Bean, assistant in charge of
the division of fish-culture, as the representative of the Commission on
the board of management. Upon the resignation of Dr. Bean, May 23,
1895, to accept the position of superintendent of the aquarium at Castle
Garden, New York, W. deC. Ravenel was designated as his successor.

PLAN AND SCOPE OF THE EXHIBIT,

The plan of the exhibit, as Jaid out by the representative and approved
by the Commissioner, was as follows: :

(1) The scientific investigation of the Commission to be illustrated
by models of the vessels employed, with full-sized forms of the appa-
ratus used; by charts illustrating the results obtained atid publications
covering the different investigations; by casts of fish colored from life;
collections of sponges, corals, oysters, and other shellfish, crabs, lobsters,
sea lilies, sea-pens, and various other material obtained by dredging
and trawling apparatus. ,

(2) The fish-cultural operations to be shown by models and photo-
graphs of hatching stations; models and full-size specimens of appa-
ratus used in the collection, transportation, and hatching of eggs;
apparatus used in the transportation of fish; charts showing a sum-
mary of work done since the organization of the Commission; results
obtained with reference to special fisheries and results at the different
stations of the Commission during the fiscal year 1894-95; also by the
practical hatching of eggs of the salmon, whitefish, and trouts.

(3) Methods and statistics of the fisheries, to be illustrated by models
of vessels and boats used in the fisheries of the United States, with
special reference to the South Atlantic and Gulf regions; models and
full-size specimens of seines, gill nets, pound nets, lines, trawls, spears,

and accessories; charts showing the extent and value of the fishing
147
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industry, besides illustrations of the various fisheries by means of
photographs, oil paiutings, etchings, ete.

(4) An aquarium for showing the economic food and game fishes of
the South Atlantic and Gulf States and the fishes reared by the
United States Fish Commission at its various stations, including some
of the ornamental fishes and other marine life of the Gulf of Mexico,

PREPARATIONS FOR THE EXHIBIT.

As soon as practicable after the formal organization of the board
and allotment of funds and space had been made, steps were taken to
prepare the plans for the aquarium, which was the most difficult and
expensive part of the exhibit. Mr. H. Von Bayer, the architect of the
Commission, was detailed to assist the representative, but owing to
pressure of other duties he was unable to give his time to the work
and it became necessary to employ L. ¥, Gracther as architect. e,
with the assistance of Mr. Von Bayer, prepared the plans, which were
approved May 1, 1895.

In April the work of collecting, preparing, and packing the material
for the exhibit was begun, and a building was rented as a temporary
workshop and storehouse. Mr. W, P. Sauerhoff, fish-culturist, was
detailed to take charge of the preparation of fish-cultural material
and the packing of the exhibit, and by the end of July nost of it had
been prepared and shipped to Atlanta,

The material for illustrating the scientific investigations of the Com-
mission was designated by Mr. Richard Rathbun, assistant in charge
of the division of scientific inquiry, and prepared for exhibit by Mr.
James E. Benedict.

Dr. Hugh M. Smith, assistant in charge of the division of statistics
and methods of the fisheries, assisted by Mr. W. H. Abbott, designated
and prepared the material illustrating the methods and statistics of

the fisheries.
INSTALLATION.

Messrs. W. P. Sauerhoff and John L. Leary left Washington for
Atlanta on August 11 for the purpose of unpacking the material and
placing the cases in position. On September 1 the representative
arrived and commenced the installation, with the assistance of W. H,
Abbott, to whose ingenuity and skill in exposition work much of the
success attained is due. The total space allotted to the Commission
was 8,000 square feet in the southwest corner of the Government build-
ing. Two-thirds of this was occupied by the aquarium and the balance
by fish-cultural apparatus and material illustrating scientific investi-
gation and methods of the fisheries, as shown by accompaxrying floor
plan, It was not deemed necessary to prepare a complete descriptive
catalogue of the material exhibited, as it is described in the various
publications of the Commission, but the plan aund scope of the several
sections are shown by the following synopsis: '
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SYNOPSIS OF THE FISH COMMISSION EXHIBIT.
SCIENTIFIC INQUIRY SKCTION.

1. Laboratories for marine exploration:
Illustrations of zoological stations: Laboratory at Woods Hole, Mass. (two
views).
. Fxploring vesscls:
Models: Steamer Albatross, Steamer I*ish Hawk. Schooner Grampus.
Illustrations: Steamer Albatross. Steamer Fish Hawlk. Schooner Grampns.
3. Collecting apparalus:
Nots: Seines. Boeam trawls. Towing nets.
Dredges: Naturalists’ deep-sea dredge. Nuaturalists’ boat dredge. Chester rake
dredge. Ogyster dredge.

I

Tangles.
4. dceessorics for dredging and trawling :
Dredge rope: Steel-wire dredge rope. Splices in dredgo rope.
Weights for heam trawl.
6. Apparatus for assorting collections :
Sieves: Table sieves. Hand sieves.
6. Apparatus for preserving collections :
Tanlks, jars, etc.
7. dpparatus for decp-sca sounding:
Soundinginachine: Tanner sounding machine. Tanner intermediate towing net.
8. Apparatus for physical obserrations:
Thermometers: Ieck thermometer. Irofessor Baird’s protected thermometer.
Miller-Casella deep-sea thermometer. Negretti & Zambra thermometer.
Thermomeoter cases and accessories: Wooden cases. ,DBrass cases.
Salinometers: Hilgard salinometer.
9. Results of cxplorations:
Charts.
Collections.
(1) Marine animals in aleohol:
(a) Decp-sea animals: Crinoids, corals, crabs, sea-pens, sturfish, sca-
urchin, cte.
(b) Surface animals: IEntomostraca, ote., forming food of fish.
(¢) Shallow-water animals: Mollusks, crustaceans, ote.
(2) Marine aunimals, dry: Foramivifera, Sponges. Corals. Moliusks, cte.

DivisioN or IF1sii-CULTURE.

10. Transportation apparatus: . )
Apparatus for collecting and carrying oggs: Models and specimens: Wroten
bucket, improved. Collins's can. McDonald crate. Atkins’s egg
box., Clark’s ogg case. Clark's whitefish crate. Clark’s foreign
ogg caso. Mather transportation can. Trout boxes used in 1872,
11. Apparatus for transporting fry:
Models and full-sized apparatus:

(a) Models: Car No. 1.

(b) Specimens: Stone’s transportation can. Automatic transportation can.
McDonald trout can. Carp transportation puail. Carp transporta-
tion kettle. Wood-bound can, full sizo. Messenger's complete out-
fit. Bucksport transportation can. IForguson’s transportation can.
Fish Commission transportation can. Stranalan’s transportation
kog, Iox for native food-fishes, .

(¢) Accessorics: Siphon strainor. Siphon tube, bag, and cage. Dip nets of
various sizes. Water bucket.
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12, Hatching apparatus:

Models and specimens:

(a) For floating eggs: Chester cod box. McDonald cod box. McDonald
hatehing bucket. Ferguson’s submerged bucket.

() Torsemibuoyanteggs: Wroten’s bucket. Green’s shad box, Brackett’s
shad box. Ierguson’s submerged hucket. Bell-Mather shad cone.
Models of cones and buckets. Chasc’s whitefish jar. McDonald jar,
old style. McDonald universal hatching jar. Clark’s jar.

(¢) For heavy eggs: Garlick’s hatching box. Stone’s charred trongh. Cost’s
hatching grills, Stone’ssalmon basket. Bucksport hatching trough.
Iiolton’s hatching box. Clark’shatchingtrough. Mather’s hatching
trays. Atking’s hatching crate.

(d) Working models:

Whitefish table, 8 feet long, 3 feet wide, and 3 feet high, fitted with 12
MecDonald hatching jars for hatéhing whitefish eggs.

Two hatching troughs, 8 feet long, 12 inches wide, and 8 inclics deep,
equipped for hatching quinnat-salimon and Jake-trout eggs.

(e) Accessories: Spawping pans. Spawning buckots. Page's egg scale.
Egg funnels for whitefish and shad. Serios of nets from Contral
Station, Washingfon, . C. Series of nots from Northville Station,
Michigan., Series of nets from Battery Station, Maryland. Nippers,
brass and wood. Dippers. Strainer dippers. Hume's spawning
box. Pan for washing eggs. Salmon dip net. Tray for washing
eggs. Siphon bags. Siplhon cages. Siphon tubes. Aquaria.

13. Hatching and rearing cstablishments : .

Models of hatching establishments—

(a) Hatching houses at Put-in Bay, Leadville, and Havre de Grace.

(b) TFloating hatchery. Hatching barge.

Ilustrations of hatching stations, showing buildings, exterior and interior,
mothods employed in collecting, hatching, rearing, and distributing
fish, fry, and cggs.

(a) Green Lake. Grand Lake Stream. Bucksport and Craig Broolk, Maine.
Gloucester cod station and Woods Hole, Mass, Central Station and
Fish Commission fish ponds, Washington, D. C. Battery Station,
Havre de Grace, Md. Bryan Point shad station, Md. Wythoeville
Station, Va. Daluth Station, Minn, Alpenaand Northvillestations,
Mich. Put-in Bay Station, Ohio. Quincy Station, Ill. Neosho Sta-
tion, Mo. Leadville Station, Colo. JFort Gaston, MeCloud, and
Baird stations, Cal. Clackamas Stution, Oreg.

(b) Floating stations: Hatehing barge. Steamer Fish Hawk.

14. Methods and resulis of fish-culture:

Models—

(a) Lay figure illustrating method of taking salinon eggs.

Charts— )

(a) Giving names and locations of stations and output of each for the fiscal
year 1894-95.

(b) Showing work of the Commission from 1872 to 1892,

(¢) Showing effect of fish-culture on the shad fishery.

Painted casts of fishes reared by the Fish Commission— .

(a) Brook trout one, two, three, and four years old; Von Bebr trout onc, two,
three, and five years old; Loch Leven trout one, two, three, and six
years old; lake trout one and two years old; landlocked salmon
one year old; rainbow trout one and four years old; whitefish five
years old; carp, tench, goldfish, black bass, ete.
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IISHERIES SECTION.
15, Objects of the Fisheries:
Mammals—
(1) Sirenians. Manatee (cast).
(2) Cetaccans.
(a) Dolphins: Blackfish (cast), head. Grampus (cast), head. Harbor
porpoiso (casts), young.
(b) Sperm whales: Sperm whale (models).
(3) Carnivores:
(a) Earless sesls: Harbor seal (mountoed group).
(b) Eared seals: Northern fur-seal (mounted group). Steller’s sea-lion
(mounted group).
Batrachians—
TFrogs: Bullirog (cast). Green frog (cast). Pickerel frog (cast).
Fish—
Casts of 150 spocios of marine and fresh-water food-fishes.
Drawings of and notes on the important fishes of the Southern States.
Living marine and fresh-water fish in aquarium.
Invertebrates—
Living sca-anewones, starfish, crabs, lobsters, mollusks, algae, etoc., in
aquarium, .
16. Fishery apparatus:
Vessols—
(1) Series of models showing the dovelopment of fishing vessels from settle-
went of America to the present time.
(2) Models of vessels used in the important fisheries of the South Atlantio
and Gulf States. ’
(3) Pictures of vessels.
Boats: Models of types used in important commercial fisheries.
Canocs: Skin kyak from Alaska used in capture of seals, sea-lions, ete.
Nets: Pounds. Weirg. Pots. Seines. Castnets. Dip nets. Trawls. Dredges.
Lines: Trawl lines. Hand lines.
Accessories: Disgorgers, hook extractors, etc.
Appliances forseizing: Rakes for oysters and clams. Tougs. Hooks for sponge.
Mackerel and squid jigs. ) :
Accessories: Water gluss used in sponge fishery.
Appliances for striking: Spears.
17, Illustrations of fisherics.
Fishermen. I'ishermen’s dwellings. I'ishing towns.
Special fisherics: Mammals. Reptiles, IFishes. “Mollusks. - Crustaceans.
Sponges, ®
18. Statistics of fisheries of the United States.

CONSTRUCTION OF AQUARIUM.

Proposals for the construction of the aquarium were solicited by
advertising innewspapers published in Washington, New York, Atlanta,
and Savannah, but when the bids were opened on May 15 they were
tound to be too high and were all rejected. This was due chiefly to
the fact that the class of work required was unusual and not under-
stood by the firms making the bids. As the time was getting short and
there was no reasonable hope of getting satisfactory bids by further
advertisement, contracts were made with the following parties for
the construction of certain portions of the aquarium: Peters & Iabl,
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of Washington, . C., for the construction of the wood, mason, and
iron work; Xoppe Bros. & Steinichen, of Atlanta, for the stuccowork
and figures; O. Pause, of Atlanta, for the painting and decoration of
grotto, All of the work was to be done under the direction of L. I
Graether and in accordance with accompanying plans and specifica-
tions. The contracts provided for the completion of the work by August
10, 1895, but owing to delay in completing the Government building
and the difticulty experienced by the contractors in obtaining proper
material in the vicinity of Atlanta, they were unable to finish it in the
time specitied, and it was necessary to extend their contracts. Mr.
Graether continued to supervise the work until August 23, when he
resigned and was succeeded by Mr. Von Bayer, who remained in charge
until its completion.

The machinery and piping for circulating the salt water and air and
for filtering the fresh water were put in under the direction of I, 8. K.
Reeves, passed assistant engineer, U. S. N., who arrived in Atlanta
August 4, 1895, and remained until that portion of the plant was com-
pleted. Mr. L. G. Harron, superintendent of the aquarium at Central
Station, having been detailed by the Commissioner to assist in connee-
tion with the exhibif, was ordered to Atlanta on August ¢ to assume
the superintendency of the aquarium and to arrange for the interior
decoration of the tanks and the preliminary installation of salt water,
plants, cte. Notwithstanding the numerous delays and difficulties
encountered in the construction of the aquarium, it was complete and
thoroughly stocked with salt and fresh water fishes and other animals
by September 18, when the Exposition was opened.

The space occupied by the aquarium was L shaped, 28 feet wide and
150 feet long. Arched grottoes were constructed the whole length, and
arotunda with a dome connected the two arms of the L. Twenty-eight
aquaria were placed in this grotto, 14 for salt-water fish and 14 for
fresh-water fish, the sizes being as follows: Two 14 feet long, 3 feet
high, and b feet across the top; fourteen 7 feet by 30 feet by 5 feet, and
twelve b feet by 3 feet by 5 feet.” The main wall of the Exposition build-
ing formed omne side of the grotto construction, and the exterior of the
other consisted of a handsomely paneled wood partition, separating the
grotto from the general Lxposition hall,

Alllight entering the grottoes had to pass through the aquaria tanks,
except what little entered through the open end doorways. The main
passage in the grotto was 12 feet wide, and between the rear of the
aquaria and the exterior of the grotto was a passageway for the use of
the attendants to the aquaria. The faces of the tanks were of polished
French-plate glass 3 by 7 feet and 1 inch thick, and they were decorated
on the inside with white sand, rocks, and aquatic plants.

The exterior partition facing the general Exposition hall was ar-
ranged so that it could be used as a picture gallery. Its architecture
was of the early renaissance style, constructed as a pilaster treatment,
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finished at the top throughout its entire length with a delicately con-
ceived entablature bearing a series of urns. The frieze of this entab-
lature was divided by triglyphs into ornamental panels, in which were
inserted bas-reliefs representing aquatic life. Two semicircular arch-
ways, one on the south, the other en the west, gave admittance to the
grotto. These entrances were flanked on each side by Ionic colonnades
and surrounded by paneled and ornamented arches and soffits, The
keys to the arches formed a group representing a youthful Poseidon
taming an aquatic monster, and the whole was finished at each end
above the entablature by statuary representing o fisherman gathering
fish and a fisher-maid planting fry in the waters of the country. An
ornamental net gracefully suspended Letween the urns above the entab-
lature spanned the entire front and sides of the grotto, giving final finish
to the outside of the structure. The whole of the outside was finished
_in ivory white and gold.

On entering the doorways a series of grottoes could be seen, formmg
a passage to the rotunda. 'The ceilings of these grottoes were formed
by groined fan or funnecl arches, supported by romanesque columns,
pedestals, and brackets. The space between each pair of columns
formed a bay for one tank. The bases and sides of these bays were
treated in rusticated stonework. The ribs and spandrels of the ceiling
were tinted, those of the arched ceiling being blended from a sky blue
above to a sea green below. The spandrels formed on the walls were
embellished by paintings of aquatic animal and plant life.

The columnns, caps, and bases were made of imitation Numidian mar-
ble, and the rustic work in imitation of natural stone. The caps to the
columns were carved differently, and represented fish , lobster, and other
aquatic animals. Over each tank was a selmclrcul‘u sash containing
ornamental cathedral glass of various shades, which permitted only
subdued light to enter the grottoes. ‘

The passageway through the grotto led to a large circular rotunda
surmounted by a semicircular dome, the softit of which was embellished
throughout with cassettes graduated from the springer line to the eye
of the dome. The motive chosen for the ornamented parts of the cas
settes was the water lily. A few of the panels were glazed for the
piu‘pose of securing a wore brilliant light effect on the interior of the
dome and the waters of the cascade, and the sides of therotunda were
wainscoted with a richly ornamented pilaster treatment,

The dome contained a farge, horseshoe-shaped basin, surmounted in
the rear by an imposing arch with relief shell work, from the center
of which a cascade issued. The sides of this basin represented regu-
lar rustic stonework, and the coping of the basin walls consisted of a
bronze cast-iron capping ornamented in water lilies. The cascade was
enriched by an arrangement of natural rock and plants, and by artistic
representations of manatees, otter, sea gulls, etc., executed in natural
size.
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One of the important problems in the constraction of an aquarinm
is to arrange so that it will not become overcrowded. Profiting by
our experience at Chicago, a passageway 12 feet wide was provided,
but people coming in from both ends soon packed it, and it was almost
impossible to move either way. This was largely due to the fact that
there were fish on both sides of the grotto, and visitors going down
one side returned on the other instead of going out. This might have
been avoided by placing a partition down the center of the aisle, but
it would have marred the architectural effect of the grotto, which was
much admired. )

FRESH-WATER SUPPLY.

The water for the fresh-water side -of the aquarium was supplied
from one of the three mains laid to the Government building and
connected with the city water supply, which is taken from the Chatta-
hoochee River. Before entering the aquarium this water was passed
through a pressure filter of the Jewell pattern, having a capacity of
20,000 gallons per hour, but as it had already been filtered at the city
waterworks by the alum coagulated process, it was unnecessary to use
the alum provided by the Jewell filter. After passing through the
filter the water was conducted to the aquaria through 14-inch gal-
vanized-iron pipes fitted with f-inch brass jet cocks and arranged
horizontally above them. The waste water was carried off by means
of an overflow pipe placed in the end of the aquaria near the top, and
discharged into a trough emptying into » manhole connected with one
of the sewers.

SALT-WATER SUPPLY.

The salt water for the aquarium was obtained at Morehead City,
N. C., and transported in three tank cars loaned by the Standard Oil
Company. It reached Atlanta August 23, and was unloaded a$ soon
a8 possible and placed in o large tank constructed for it under the
aquarium. Its density when shipped was 1,021, temperature 800; five
or six days later its density remained the same, but the temperature
had fallen to 780, and the water was in excellent condition.

SALT-WATER CIRCULATION,

The two pumps used for circulating the water were of the Erwin.
Welch pattern, having & power cylinder 4 inches in diameter 5 puwp
cylinder, 5 inches; stroke, 64 inches; suction inlet to pump, 2 inches in
diameter; discharge, 14 inches. The power ends were of brass and the
pumping ends of block tin hardened. They were built to operate under
4 minimum water pressure of 50 pounds, and were so designed as to
lift the water through their suction a distance of 10 feet and deliver it
to a tank 30 feet above, each pump delivering 900 gallons per hour.
The pumps could be operated together or singly, but better results
were obtained by operating them together. The water for running
them was taken from the main located under the Government building,
the average pressure being about 80 pounds per square inch, though it
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was often as low as 60 pounds and sometimes went as high as 125
pounds.

The salt water was forced from the large reservoir below the floor, by
means of the pumps, into the distributing tank located in the south-
west tower of the main building 25 feet above the aquaria, from which
point it was distributed by gravity through asphalt-lined iron piping
fitted with }-inch hard-rubber jet cocks. The water was fed into the
aquaria through #-inch glass nozzles attached to rubber hose leading
from the rubber cocks, which delivered it at the surface and forced air
in with it Ln addition to the surface supplies, each aquarium was
.arranged so that water could be introduced at the bottom with 3-inch
hose.

The overflow was the same as on the fresh-water side, except-that it
emptied into a filter box connected with the reservoir tank, and was
thus filtered over and over again.

The filter was a pine box 7 feet 6 inches long, 3 feet 10 inches wide,
and 16 inches deep, filled with gravel of different sizes, varying from
2 inches to } inch in diameter, laid in courses, and covered with 2 inches
of clean sand. The capacity of this filter was 1,400 gallons per hour.

HEATER.

In November, finding that the temperature of the water was getting
too low for the salt-water fishes from the Gulf, a lieater was made for
regulating it. This was 8 feet long and made ot 2-inch galvanized-iron
pipe, arranged like the ordinary return-bend steam heater. Under each
section of the pipe 16 gas jets were placed, and the entire apparatus
was encased in a steel box. The heater was placed in the tower and so
connected that all of the salt water could be passed through it before
entering the supply tank. By this means there was no difficulty in
keeping the water at an even temperature of from 60° to 630 when the
air temperature was below the freezing point.

AIR CIRCULATION.

In order to provide the necessary amount of air to the aquarium a
vertical hydraulic air-pump or compressor, of the Bishop & Babeock
pattern, was erected between two of tho aquaria on the salt-water side.
The water-power cylinder of this pump is 44 inches in diameter, the
air eylinder (situated above the water cylinder) 6 inches, and the stroke
8 inches. The pumps deliver the air into the galvanized-iron cylinder,
where a pressure of about 7 pounds per square inch is maintained, and
from there it is fed through a §-inch pipe along the backs of the
aquaria. At the back of each one the pipe is connected with rabber
tubing, which passes down the back to the bottom of the tank. At the
end of the tubing is a hard-rubber cylinderinto which wooden liberators
are introduced for forcing the air into the water in minute globules.
The air and water circulating plants were so arranged as to be entirely
independent of each other, so that in case of the water supply being
cut off it was possible to wmaintain the air circulation.
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EMPLOYEES.

In addition to the superintendent, there were employed in connection
with the aguarium a machinist to look after the pumps, filters, ete.,
2 night watchmen, and 2 laborers to clean the aquaria, wash sand in
filter, prepare food for the fishes, etc.

CARE OF THE AQUARIUM.

The aquaria tanks were thoroughly cleaned once a week, Sunday
being selected, as no visitors were allowed in the building on that day.
In the fresh-water tanks a perforated galvanized iron funnel attached
to a rubber siphon was used to draw the waste food and sedimment from
the bottoms, and about a gallon of Turks Island salt was distributed
in each aguarium once a week as a disinfectant, 60 bushels being
used for this purpose during the Exposition. In the salt-water aquaria
the sediment and other deleterious matter was caught and held in sus-
pension by the sand filter.

The losses of fresh and salt water fishes were very small after the
opening day, when a very heavy loss occurred, owing to the high tem-
perature of the water and the insufficient supply, caused by opening
up all of the fountains on the grounds.

The heaviest losses of salt-water fishes usually occurred just after
their arrival, and were caused, apparently, by bruises received in trans-
portation, though many specimens that were reccived in a badly
bruised condition recovered entirely and were alive when the aquarium
was closed on December 31. A sudden fall of temperature from 65° to
52° in the latter part of October caused the loss of all the pompano
and a number of red snappers, spade-fishes and cow-fishes. This
defect in the aquarium was cured by the fitting up of the heater.

COLLECTION OF FISHES FOR THE AQUARIUM.
Marine fishes—The primary object being to show the commercial
fishes of the South, the collecting points chosen werc Morchead City,
N. C,, and Pensacola, IFla., as they are important commercial fishing
centers and accessible by rail. Mr, F. P, Hagan, who had had a valu-
able experience in the collection and transportation of fishes for the
World’s Columbian Lxposition, Chicago, Ill., made the collections at
Morehead City and transported successfully all the specimens secured
at that point and at Pensacola. Lieut. Franklin Swift, U. S. N, in
command of the United States Fish Commission steamer Fish Harck,
furnished two excellent loads from Pensacola. Arrangements were
also made for securing supplies of anewmone, lobsters, starfish, and other
marine life from Woods Hole and Gloucester, through the superintend-
ents of the stations at those points. These were shipped by express,
carefully packed in seaweed or moss, and arrived in fairly good condi-
tion, considering the temperature existing at the time of shipment and
the length of time they were en route—from four to six days.
Fresh-water fishes—The majority of the fresh-water fishes were fur-
nished from the U. 8. Fish Commission stations at Quincy, Ill, and
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Wytheville, Va., and from the fish ponds at Washington, D. C.  Collec-
tions were also made from the Neuse River at Newbern, N. C., and
from the Chattahoochee River in the vicinity of Atlanta. IHon. John
D. Edmundson, superintendent of the fisheries of Georgia, also fur-
nished specimens from a lake near Luluton, Ga. Fungus devoloped on
those obtained from the Neuse and Chattahoochee Rivers very shortly
after their arrival, and most of them died in a few days.

Following is a list of fishes and other aquatic animals collected and
exhibited during the Iixposition.

Species. !Numbor. ‘ Specios. Number.
i_.,._.._| -
T'resh-water fiah: i Salt-water fish—continued.
Black hasg. ..coeoveiinaanaaaai.. 150 Striped mullet .eooveeeiiaianan. 34
Crappio..oeeeereenennns 76 Kingflah........ .- 9
Warmouth buss........ P _’ 60 Cavally ........ - .43
ROCKk DRSS cecercernenenaiaan. i 70 ‘ Tompano ...... . 36
Sunfish c..ooeveeenecenaaani, ‘ 67 | Lizard-fish 11
Yollow p'crch ................... ' 61 | Tantog ...... . 3
Whitepoereh .o oeeieeriannonts. ' 22 J- Remora.ceceeeenceens . 1
Whito DAss cevvriniinnaaennan, ; 10 |} Spadefish ........oo.. . 29
b 21 T 35 i Flounder ..ceeceeeeeoeieaaenann. 27
Brook trout...cececeeeenenana.s 50 Hog-chokor . ..oeeeiaananenaean., 4
Rainbow trout........ooooeoo i 28 Tongue 80I0 ceceeeeeicinaiannes 3
Black-spotted trout............. ; 18 |; Mummichog...4oiiieeiiaan... 180
Landlocked salmon ............. 106 |' SCA-TODII coeeermnnnnrnnnnns 8
Grayling - [ SOB-TRVOI.ceceensrecaceacatoenn L1
Suckers 83 Toadfislh coeeeiniienanannnannn.. 23
G e eneemnaneeemernennaans 75 Swollflsh «...cunee- e 10
Gollen ide. covvierseancnannnnn. 17 Burfish ..ooaevneeeianaa. e 44
Gotdfish oo cieeiaecanaaanaa., . 328 \ Tilofleh ..oiieennnnna.t - l 14
Common tench —....ooeviieinnn, 140 Triggorfish ........oco..iiio.. 18
Golden toneh .oo.voeeiaeaanon. 18 cCowliBh.ceei i ,' 23
DT J111711) | AR P | 1
Catfisll covecniriiinenanaaiannas Salt-watercatfiel .......... ... 13
Gar pike ; SUDEIAY ceveveireeiiiaeaeann. 7
Total SEALO . evtiviiirieaii i it 1
‘ Total ceveeeivnnnancnnnnn. 1,085
Salt-water flsh: ' . =
Red AFUM o e oo eeanes 15 | Iteptiles, crustaceans, ete.:
Black drum......oooooeiiiiaa.. 1- ALHGALOT -enenneneecnnnieees 1
Croaker.oeeeeeeneseoaccenieenns 75 I! (?rcou turtlo ... 1
SPOb < orneereeeemeeranaeeeaaanas 50 H bortnsh'oll turtlo.. 2
Spotted sea-trout -.oeaeeoon..... ] S‘nnpprlg turtlo . 1
SheepsheRd .oceereieenenenenas. 45 Terrapin..... 7
LIRASL - eeneneeaneoreaaaaannn. 08 Lobster........ 18
SCUP cevvnrrmeeacrsrameesennnen.. 1 , King-crab...... . 9
THEASH . e eemeeeeemeemneenaannns 68 ! ITermit-crab ..... . 90
1o BHAPDEL « . cevaaerecceriannas 37 ! Bluocrab....... 42
Pensacola SNAPPET oo veeenienn... 1 Spidor-ctab .vveeeeiennneninens 3
Mangrovo snappor..........e... 2 Coneh .ovveenncennnnnne prneeees 25
SeaDRBE coveinenneeiiiaanaa 102 | Starfish....coooeiin “
RO& GrOUPCT «v e erneeveeennennnss 34 ‘ Soa-ancmonc. .......... fevaeaans 102
Black grouper cooeeeveceanvennn. 17 1 . 321
Squirrel-fish ..... 3 ‘ Grand total ....ooiiiiiiiiaas 2,070
| -
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From time to time supplies of fish were brought in from the stations
of the Commission and the field-collecting stations, so that there wasno
perceptible change, except that as the water became cooler the supply
and varieties of trouts were largely increased.

The average temperatures of salt and fresh water for September,
October, November, and December are given in the following table:

Salt. i ¥roslh.
Month. ! e
Maxi- | Mini. Maxi- | Mini- ’
mum. | mum, | Mean. j mum. | mum. Mean.
September..coooiieieiiiiiiiiiiiieane.., 75 65 70 81 ! 77 79
October .o 63 |- 53 58 76 63| 60.
November .....oovniiiieeivnieeacrasenn. G3 53 .>8 | 62 56! 59
DECOMBOT . e evaneaeneneeeenerenanans 03 58| 60.5[ 50 43’ 52

FOOD.

The food used was round beefstealk, beef livers, clams, and fiddler-
crabs. The beef and liver were cut into small pieces and care was
taken to remove all of the fat and sinews. All of the marine species
except the trigger-fishes and file-fishes took the beef readily, especially
if it was slightly salted. The trigger-fishes and file-fishes were fed
entirely on clams., The fiddler-crabs intended for food were shipped by
express from Pensacola by Lieutenant Swift from time to time as they
were needed, and no diffieculty was experienced in keeping them for an
indefinite period in a box of slightly moistened sand. 7The fish were
fed regularly once o day, excépt Sunday, and seemed to thrive after
they became accustomed to confinement.

PRACTICAL FISH-CULTURE.

To illustrate practically the methods employed at the various stations
of the Commission, two hatching troughs were fitted up, one with gravel
for the hatching and rearing of trout, one with trays for salmon, and a
table with 8 Mc¢Donald jars for whitefish and other similar eggs. It
was hoped that it would be possible to do practical work throughout
the Exposition, but owing to the high temnperature of the water all the
eggs shipped to Atlanta previous to December 4 died after being in the
troughs and jars from 2 to 6 days. A counsignment of 10,000 lake-trout
eggs received on that date from Alpena, Mich., hatched on the 15th,
with a loss of only 300, thus showing that the previous losses had been
due to the temperature of the water and not to the use of alum in its fil-
tration. The water temperature was 54° on the day they were received,
but it fell to 45° by the time they had finished hatehing. The fry result- -
ing from the eggs were held until the sac was absorbed and then planted
in a pond near Atlanta, belonging to Mr. T. J. Barnard. A shipment
of 10,000 quinnat salmon eggs received from Baird, Cal., on the 10th
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attracted a great deal of attention during the closing days of the Expo-
sition, and added greatly to this feature of the exhibit. The fry hatched
from them were planted in Clara Meer, a lake in the Exposition grounds,

about 30 acres in area.
The following statement shows the numbers and kinds of eggs received

and the results obtained from them:

[
| | Numbor '}“"?lt‘:‘f por'si | Numbor |
. : Numbe h hor o nmb
Dato. 50“:‘%\ of  Specics. | of oggs "‘J']'l'l’)“ ogps | of cags Iiemarks.
suppiy. | recoived. re»" and fry hutcﬁcd
g [ceived. lost
i
Sept. 22~ Baird...; Salmon....| 10,000 Sepl. 23; all dead...
Oct. 7i...do...lo.... do..... 5,000 | Nov. 8: all dead.
Oct. .21 | Alpena . | Lako trout. 10, 000 : .| Nov.16; all dead.
Nov. 1 [....do | ..... do ..... 10, 000 * Nov.15; all dead..
Nov. 15 |....do ...| Whitefish..] 800,000 . Nov. 16; all dead.
Dec. 4 |....do ...} Lako trout. 10, 000 ' | ! Dec. 15; hatched.
Dec. 10 ' Baird...: Salmon .... 10, 000 51 429 19,771 : Jan. 1; hatched.
| : [ i
* Nine thousand fry delivered to Mr. Barnard. t Fry planted in lake al Piedmont Park.

CLOSING OF THE EXPOSITION.

At the close of the Iixposition the fresh-water fishes were planted in
public and private waters in the vicinity of Atlanta; the majority of
the salt-water fishes were. transferred to Washington and exhibited in
the aquarium at Central Station. No attempt was made to remove the
grotto, as it would have been serfously damaged in taking apart and
tmnsportmg, besides this, the Commission had no facilities for storing
‘it in Washington, The aquaria, pumps, piping, supply, and reservoir
tanks, were taken down and shipped to Washmgton, and -afterwards
turned over by the Acting Commissioner to the Commissioners of the
Zoological Park. As soon as arrangements were completed for the
disposition of the aquarium, the representative returned to W 1shington,
leaving W. P. Sauerhoff in charge of the packing and reshipment of
all exhibits. This was completed in F'ebruary, and all “material bor-
rowed from the Smithsonian Institution was returned in good condition.

The aquarium proved the most important and attractive exhibit on
the grounds,and was always crowded to its fullest capacity, even when
the attendance at the Iixposition was small.

ACKNOWLEDGMENTS.

To the diligence, intelligence, and experience of the employees of the
Cowmmission detailed to assist at Atlanta, the Commission owes much of
its success, especially to Mr, L.. G. Harron, who was in general charge
of the exhibit during the absence of the representative, and Mr. W. I,
Sauerhoff, who had charge of fish-cultural work and who superintended
the packmg and shipping of all material exhibited.
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The Comnission is indebted to the Secretary of the Smithsonian
Institution for loan of material and cases forming part of its exhibit;
also to the following parties, who contributed largely toward its success:

Hon. J. D. Edmundson, superintendent of fisheries for Georgia, for
asgistance rendered in collection of fishes for the aquarium,

Col. R. H. Payne, secretary Union Tank Line Company, for loan of
tank cars for hauling salt water from Morebead City to the Exposition.

Judge Hillyer, president Atlanta Water Works, for permission to
take fish from lake controlled by his company, and for aid in keeping
a uniform pressure of water for operating the pumps.

Capt. E. L. Tyler, chief of transportatlon for loan of water carts for
hauling salt water.

M. M. Sullivan & Son, Savannah, Ga., tor assistance in collecting
fishes and gift of turtle.

To the director gencral and supervising architect of the Cotton States
and International Exposition, for assistance rendered in connection with
the installation of the aquarium.

W. H. Baldwin, jr., second vice-president Southern Railroad Com-
pany, for free transportation of tank cars containing salt water, and
special facilities provided for their movement without delay; also for
free transportation of U. 8. Fish Commission Car No. 4, and crew from
Washington to Goldsboro, N. C., thence to Atlanta and return.

Gen. George C. Smith, )lcsxdent and general manager of the Ala-
bama, Atlanta and West Point Railway, for hauling car and crew 1rom
Atlanta to Montgomery and return, two trips.

Hon. Milton H. Smith, president Louisville and Nashville Railroad
Company, for hauling car from Montgomery to Pensacola and return,
two trips.

The South Carolina Railroad Company, for free transportation over
its line to Branchville, 8. C., and return.

Mr. F. J. Jette, superintendent of transportation, Central Railroad
of Georgia, for transportation of car and crew from Atlanta to Albany,
Ga., and return.

The total cost of preparation, maintennnce, and return of the exhibits
of the Commission, including the aquarium, was $20,689.80. The fol-
lowing statement shows the objects for which the money was expended:

Items. Amounts. !

Lxhibite and fUrDItUre «cveeeiimiei i iiii i cieenans $605. 12

; Tran8POTEALION. cceunneeiuiiie it oieraemaaaaeaeaeeneaecereacronsnaannarsncs 2,475. 95
Installation and MAINtENANCE .ceeenerrnnnrueiiretesomssnncmrserearencsaanses 1,307.48
Packing and repacking ...c.voieriiiiiaiiiiiiiioiiiiiitiateiiiiiiaa e 1,9035.22
MisCellaneous BXPONBOB. .o .o vuneueenararrnenrsosararensececaoeceaisanaansans 191.52
Construction of MUATIUM . .ueeeeiiaeiiiieieeriaiaeaceinceiiienennes 10,898, 78
Installation and maintenance of AQUArIUM. ...voi iiitiaiiaiiiiiiiiiieainnn. 2,372.35
Stocking of AQUATIUM. «.eeiiietniniieraciiinriariie e ciiiieaiaiaenneiannns ' 843. 48
Total. o iiiiiiieeteiteiiateticansscoseosesesnsnnnanssasccccacacsnnss 20, 680. 80
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SPECIFICATIONS FOR CONSTRUCTING THE AQUARIUM.
DESCRIPTION.

The construction of the aquarium herein specified consists of the following prin-
cipal parts: An arched grotto containing thirty aquaria, two entrances thereto;
a rotunda with dome, containing a fountain; an extensive gallery in panelwork,
and all other minor details, a8 shown on the drawings. ) :

Excavation, removal of earth, cte.—Excavate the ground for the salt-water tank,
tank for fountain, for laying sewer and other pipes, and for new foundations under
main posts of Exposition building, otc., and do all other excavation required by the
drawings and us directed by architoct in charge and required o complete the work.

Remove all surplus carth and rubbish off the premises to places designated by the
superintendent, and level off as will be directed.

MASON WORK, ETC.

Concrete.—Prepare and lay for foundation walls and bottom of fountain tanlk and
waste basin o bed of concroto 6 inches thick, and fill between the walls of sult-water
tank and ground with concrete mwade of best native Portland cement and clean,
gharp, grit sand and broken limestone (stono to pass a ring of 2 inches diameter in
clear) in parts: 1, cement; 2, sand, and, 3, brokon stones, properly mixed and laid
in the best manner. Do all other concreting required by the drawings and necessary
to complote the job.

Drickwork.—Tho 1anks for fountain and waste Lasin, as shown, to have their walls
and bottoms built with best hard-burnt brick laid in best hydraulic (Portland)
cement mortar; cxcept where otlferwise specified the joints to be completely filled
with mortar throughout and thoroughly grouted.

Asphaltum.—The inner linings of the aforesaid tank and basin, and also the bottom
of the sume, to bo built with brick boiled in best Trinidad asphaltun, Inid while
hot, and properly bonded with the other brickwork; the battom of the tank to have
the bricks set on edgo, laid in herring-bone fashion, as per design, to have a pitch so
as to drain toward sewer inlet; the ontire sides and bottomns of the tank and basin:
to be lined with pure Trinidad asphaltum f inch thick throughout. .

The aquaria (30 in number), asshown on plans, to have { inch best asphalt coating
throughout their inside surfaces, as will be divected ; all metals, pipes, bolts, nuts,
etc., coming in contact with salt water to be also thoroughly coated with asphaltum
while hot. All this worlk must be done as directed by the architect in charge.

Do all otlicr mason work required to complete the job and as directed by the archi-
tect in charge.

Carpendore’ and cabinct-makers' work.—The moterials used throughout to be of good
merchantable quality, free of any defects, rot, knots, etc., and to be well seasoned
throughout. The workmanship must bo the best of its kind throughout; the gen-
eral drawings and details furnished and directions given by the architect in charge
must be striotly followed, and the whole work must be construoted and put up in a
substantial and carefnl manner.

The framing of the cntire structure is to be done with good quality of native
(Georgia) pine, free of any defocts; the timber must be sawed square, straight, and
trno, und to be thoroughly framed together as shown and direocted.

Tho foundation for main posts of Exposition building shall be carefully lowered
to such n depth and in n manner as and where shown on drawings. The gallery
partitions are to bo made in sections of 3 panel widths, mortised and tenoned
together, nnd to be securely framed together as shown, put up in soctions, so that
they can bo casily taken down, sections to bo scrowed together in a substantial
manner and as directed; the grotto and rotunda walls and partitions to bo framed
togother and substantially spiked, braced, and nailed; all partitions to have 3 x
4" gtuds, 16 inches on centers, framod to 3 x 4’/ top and bottom plates, to be held

F. R. 96—11
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together ou top with 2’/ x 6" ceiling joists, four to each bay, with 2/ x 4" diagona:
ties, all thoroughly toenailed, etc., all complete.

Groined ceilings of arches a and b and ¢ e:ch to have an eye at the apex, made with
a circular drum in two sections of four picces each, of 1 x 10" boards, joints framed
and toenailed to curved ribs as shown; the curved ribs for groins to bo made in two |
sections of 1’ x 4’/ each, sawed to shapo, joints broken, all thoroughly nailed with
steel wire nails.

"Tho curved main ribs to be apiked to 33-inch turned nprights, around which plaster
columms are built, oxtending from floor to ceiling, and to circular drums; to have
horizontal and other curved ribs cut between as shown; the ribs to be well braced
to nprights.

The curved ribs of the rotunda and the arches of entrances to be constructed of
1 x 8" boards, cut: to shape in four sections (sce diagram) to cach rib, nailed to 1"
x 6" x 16" fish plates, and separated by Llocks of 3 x 4" stuff, nailed with 10-penny
steel-wire nails, clinched on the inside, & nails to each joint, all as shown; the ribs
to be toenailed to eurh plate and eyo drum of dome, the drum,to be made, in a simi-
lar manner as specitied above, of 2 circular seétions, each section to be of 4 pieces of
1" x 10" stuff, joints broken; the horizental ribs to be
made in a similar manner and cut between mainribs, cte.,
all complete, and allnailed with 10-peuny stecl-wire nails.

The platform supporting the aquaria to he constructed
as shown, well braced, braces to bo Lolted to the nprights
and horizontal pieces, ctc., as directed, all complete.

The foundations for salt-water tank, filters, and pnmps
to bo made as shown ; parts of the flooring and floor joists
of Iixposition Luilding floor are to be cut and taken up,
these parts to be relaid in a proper manner, as directed.

Tho frames for the front entrances to be made, as shown,
of substantial construetion, similar to the other vaulting.

The carpenter is to do all cutting for other craftsmen,
B is to provide centers for vaulting and arches, scaffolding,
o and is to do all furring required to complete tho job.

Tront entrances, gallery, and rotunda walls to be faced
from floor up to aline d d d (top of entablature) with J-inch
dressed best white poplar (Liriodendron tulipifera) or canos
wood, as shown and according to details; the pedestals,
hases, columns, pilasters, panels, and entablatures to be
faithfully carried out according to design; all to be fastered with screws to the
studding so that they can Lo casily removed when desired; the caps of columns and
pilasters, ornamental friezes and panels, and all othiers up to lines d d d d to be made
of composition material (such as ‘ Decoreo ” or similar good compositions), according
to details furnished or sclections made from catalogues; the network and vases, ctc.,
above ontablature, as shown, to be also made of aforesaid composition material.
The statuary and arches, including their ornamentation, will bo of stucco, as speci-
fied Delow. All this work must be perfectly smootl, sandpapered to a proper
surface, and made ready for a No. 1 ivory and gold finish.

Tho ontside walls of the grottoes, scen from the interior of the Exposition building,
shall be ceiled, shingled, and trimmed as shown on drawings, and finished for an
ivory or white-zinc finish, as directed.

Flooring of § inch by 6 inch joined, square edge and milled stuff, to be laid on
floor joists of aquaria passages and hotween aquaria, as shown; portions of said
floors to be left loose, as directed. Do all other flooring required to complete
the job.

Closets in aquaria passages to he made of one-inch milled stuff, tongned and
grooved, one battened door to each, hung with substantial hinges and provided with
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substantial and neat closet rim lock and keys; the closets to have shelves and
liooks, as directed.

Doors for front entrance and rotunda to be of white poplar 1§ inches thick, hung to
proper frames, to be made as shown, to have wired ground glass in the upper panels.
Hang oach with two loose-joint hutts and fasten with 3-inch mortise lock, bLrass
escutcheons, and knobs. These doors must be prepared to receive best ivory finish.

Semicircular windows to grottoes.—1'rames to bo made similar to ribs of groined vault-
ing, to be rabbeted to receive sash., Semicircular sash to bo of 1§-inch poplar, ogee
molded. All these sash to have central molded frames and sash for inseriptions,
etc., as shown. The central segmeunt sash to bo made and fastened so that it can be
removed at any timo. The windows shall e glazed with domestic cathedral glass
of different tints, as per designs, laid in flat lead. The windows in dowme of rotunda
to bave ogee molded 1}-inch sash, glazed with ornamental ground glass, one plate to
each; sash to be set in rabbeted and molded frames.

Soreens of close-wired netting to be set to all outside windows; sash to bo molded
on the outside, otc., all as shown

The roof of rotun(la. and oxtrudos of entrance arches where exposul to the eyo and
as directed to be prepared for plastering.

Ventilators ¢ V7 of galvanized iron and of ornamental pattern to be put to all

vaulting, rotunda, etc.

Semicircular grill, with medallions in tympaia over main entranccs.—Provide proper
rubbeted frames for 2’ x §'' semicircular molded sash made as shown, sash to be
grooved to fasten %; wire grill-
work of 2’/ mesh thereto, wires [AAA2
to pass through suitable rings,
2 rings to each crossing, thus: .

The medallions to be of No. 3¢
sheet iron, 11 oz. per square foot,
and must have mneatly molded
frames, to which the sheet iron
and vertical and horizontal wires
aro fastencd, etc., complete in
every particular, made ready for
the painter. f

The aquaria to Le made as per M - Jo
details; sides, bottoms, and ends e 1
to Le of a clear 2/ dressed cy-
press; the scveral pieces must be bolted together with 1 wrought-iron bolts, as
shown in details, the wholo to be put together with white-lead joints and to have
}-inch coat of best Trinidad asphaltum in the best manner. Tho frouts of the
aquaria, of the best polished plate glass, 1 in thickness, will bo furnished by
the U. 8. Government and delivered in the Exposition building at Atlanta. The glass
is to be set in u rolled steel frame, constructed of Carnegic ¢“Z” bars, No. 19, 4} 1bs.
to the foot, riveted together, countersunk to sides and bottom of aquarium and
packed with two layers of 4-inch thick vulcanized rubber botween said steol fraines
and glass. The double aquaria will have at their centers, whore the two plate-glass
fronts meet, & mullion of rolled steol “I'” bar, Carnegie’s No. 69, 10.9 1bs. to the foot,
and to be properly connected to the ““Z” frames. .

Iightecn plates are required, each 3’ 0/ by 7/ 0", and 12 plates each 3’ 0" by & 0.

These aquaria to Lo provided with overflow and waste, ete., ete., as directed. ‘Tho
aquaria must be very carefully sot up, warranted water-tight, and tho glass must bo
protected during the progress of the work in a thorough manner, and the whole must
be done according to dotails furnished and directions given. A neat ornamental
frame of thin sheet irou is to be fastened around cach glass front, as shown. Build
frame for cascade, as shown, in a substantial manner.
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The carpenter is to do all other carpenter work, such as bracketing for stucco and
cement work, otc., required by the drawings and as directed by the architect in
charge, and is required to complete tho job.

CEMENT AND STUCCO WORK, WIRE LATI, ¥ETC.

Wirc lathing.—The walls of the grottoes, rotunda, and arches over entrances and all
such parts of the walls not ceiled to be covered with good wire lathing in & thorough,
workmanlike mapner. Do all wire lathing for groins, cornices, ribs, and cussettes
in rotunda, etc., all complete. The extrados of dome of rotunda is to be lathed with
gound lath, properly nailed to top of ribs, to receive two coats of plain plastering.

CEMENT AND STUCCO WORK.

Slate.—The base in grottoes to be throughout 1}-inch rubbed gray slate, 12 inches
high, square finished; back np with plaster and properly fasten to framework.

Keen’s cement and stucco.—From base up to springer line throughout put to a brown
coat one good coat of pure Keen’s cement, and from springer }ine up put one coat
of finish, composed of one part of Keen's cement and three parts of best plaster of
paris; all put to a well-floated brown coat. The stucco and cement putty for the
walls and spandrils, also for the ribs of vanlting and ribs of casscttes of rotunda, for
soffits and moldings of archivolts and stucco ornaments, caps, oto., are to be colored
in mixing the various tints as directed by the architect in charge.

The molded work must be executed in artistic and first-class manner, sharp and
true. All ornamental work and other enrichments must be of a high, artistic grade
and of bold and realistic character. Models of clay of the various ornaments, stat-
wary, etc., must be submitted for approval to the architect in charge before they can
be executed.

The archivolts, moldings, and various ornamentations of the main entrances to be
also executed in stucco, of the same material, and finished as grotto and rotunda,
etc. The statuary, as shown, to be also of stucco; to be of a highly artistic finish
and bold execution.

The several bidders are required to submit with their estimate a sample of stucco
finish, about 6 inches square.

Portland cement work.—The cascade and fountain to be executed in best English
Portland cemont mortar (one part of cement and three parts of sand), -according to
designs. The exterior face of wall of fountain tank to be mado in imitation of stone,
as shown. The figures representing manatees and otter and other ornaments, rock,
basins, ete., shall all be executed in cement after the models have been approved.

A model representing one of the bays of the vaulting can be seen at tho United
States Fish Commission office, in Washington.

All imperfections, either in execution of the designs and workmanship or damages
from whatever cause, must be remedied and made good to the entire satisfaction of
the architect in charge before the worl will bo considered cowplote.

Ironmwork.—Provide rolled-iron T and Z bars, bolts, nuts, as shown on details for
aquaria. Over large 14-foot aquaria provide and hang beams, where shown, to roof
timbers, with 1-inch diameter wrought-iron rod, substantially put up, ete., all
complete.

Provide substantial spikes, bolts, clamps, otc., wherever required to complete job-

Semicircular transoms of main entrances to be wired with medallions of No. 30
galvanized sheet iron, inserted as shown.

The doors for main entrances to be grill work of very light construction, as per
design, representing network, ete., to be hung to jambs, with substantial brass butts
fastened with neat locks and furnished with brass knobs, etc., all complete.

A cast-iron cap plate to be put to top of wall around tank for fountain in six sec-
tions, }-inch metal, firmly bolted with three }-inch expausion bolts, 8 inches long, to
each section, to Lo of ornamental design, ‘‘Bower Barff” process (motive water lilies),
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as shown. See also diagram. Rosettes of cast iron representing water lilies, to be
fastened, as shown, to top of cap.

A rail made of 2-inch gas pipe to be built around gallery, as shown, substantially
made and fastened to floor, ete. This rail to be bronzed by painter.

Painting.—The painter’s work will be executed in the very best manner and must
be of & high artistic grade. The woodwork for gallery, main entrances, rotunda,
etc., will receive a pure-white ivory color, semi-glossy, finished a8 follows: One coat
of liquid filler as a primer, all imperfections filled with white-lead putty, then given
two conts of I'rench zinc-white, thinned with half and half boiled oil and turpentine,
with patent drier to harden; the last cont to be smoothed up with sandpaper and
the work brought up with two coats of flake white, ground in japan, thinned with
Damar varnish. Three days must be allowed between tho last two coats and four
days after the last coat before rubbing. This work must be rubbed with pumice
stone and water, left with a clean, fine surface.
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The network on top of cornice, the several ornaments, caps, statuary, etc., to ve
picked out with gold-leaf gildifig. The panels of the doors and moldings around
panels and architraves to have a }-inch strip of gold-loaf gilding. The ornamenta-
tion of the archivolts of the main entrances and rotunda, the caps of columns, the
vases, statuary, etc., will be picked out in gald, as direccted by the architect in
charge. Put to the facim of the archivolts of mnin entrances flat ornaments, in
colors and designs as chosen by the architect.

The medallions on entrances shall bo emblazoned in a highly finished manuer with
tlie obverse and reverse coats of arms of the United States and the State of Georgia,
as directed. The statuary will be painted in delicate tints and in such a manner
as will be directed.

Groflocs.—The spandrils of the groined arches will be enriched with such orna-
ments and tints as to give a marine offect, etc. Thoe domo of the rotunda and the
cascade to have the cassettes, ribs, etc., tinted in different colors, as will he directed.
The spandrils of the archivolts in the rotunda and panels will be peinted so as to
represent still-life scenery.

Do all other painting requisite to finish the work complete in every particular,

Tinal.—All plumbing for the aforesaid aquarinm forms no part of this contract.

Specifications of material to be provided and of work to be done Sor and in the construction
of an aquarium for the United States Commission of Fish and Fisherics cxhibit at
Atlanta, Ga.

The whole is to be done in accordance with these spocifications and accompanying
plans, prepared under the architect of the United States Fish Comission, and no
deviation therefrom will bo poermitted unless authority in writing is first obtained
from the representative of the United States Commission of Fish and Fisheries.

Any change of plans, ctc., involving any difference in cost from that proposed by
the contract must be agreed upon by the parties to this contract, with statcment in
writing as to the difference in price from that originally agreed upon.
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Should it be deemed desirable during the construction of the proposed aquarium to
make any additions to it or to do any extra work not contemplated or provided for by
these plans and specifications, an agrecment in writing, stating the nature and cost
of such additional or extra work, must be entered into between the representative
of the United States Commission of Fish and Fisheries und the contractor before sucl
work is commenced. No claim for extra work or materials, oxcepting as above
specified, will bo considered.

Should it be deemed desirable to make any change from the plans and specifications
during tho progress of the work, which does not involve any additional cxpenso to
the contractor for labor and material, he will be expected to make such change
without cxtra charge.

The work will be under the direction of the architect or other duly appointed agent
of the board of management, United States Government exliibit, and in casc any
disagreement should arise letween the agent in ehargo and the contractor as to the
meaning or intention of any portion of these plans and specifications, the decision of
the representativo of the United States Commisgion of Fish and Iisheries upon said
disputed point or points will bo final ’

The worlk is to bo commenced within ten days after signing of contract and is to be
carried forward at such rato as shall insure its completion on or before August 10, 1895,

And it is understood and agreed by and betweon the parties-liereto that if the con-
tractor shall fail te comply with the terms of this contract which relate to the time
within which said work is to be completed, the said contractor shall Dbe subject to
forfeit of fifty dollars por day for cach and every day thicreafter until the completion
of the work by him, enforcement of the same to Le made in the discretion of the repre-
gentative of the Commission of I'ish and Fisheries, which sum shall be deducted from
%ny amounts which may be duo the contractor; and if amount due contractor be not
sufficient to meet tho forfeit, then contractor to pay tho differenco or the money to
be retained out of the bond given by tho said contractor and his bondswmen.

Any failure to commence work within the specified time or to prosccute it there-
after at the vato and in the mannerrequired will bo considered a8 allowing the United
States to annul the contract and declare a forfeiture of all reserved percentages and
other dnes or as allowing the United States, at the option of the represcntative of
the United States Commission of Fish and IMisheries, to carry on the work at the
expense of tho contractor and as rendering him and his bondsmen liable for any
increase of cost over that proposed and agreed upon.

In caso tho lowest price be named by two or more bidders, these bidders must
agree between themselves, within twenty-four hours after notification, as to who
shall have the award. If the question be not gettled within the time stated, and
tho representative of the Commission of Iish and Tisheries so informed, he may
seleet either of them to do the work at his discretion at said price.

Payment for the work will be made as follows, viz: After the end of each month,
if the progress of the work is satisfactory, part payments will be madoe upon the
written certificato of theagent in charge, reserving twenty per centum of the amount
due, which will bo retained until 1he final completion and acceptance of the work
by the representative of the United States Commission of IYish and Fisberies.
Within thirty days thercafter {inal payment for the work will be made.

The ‘“instructions for bidders,” as far as they may be applicable, are to be consid-
ercd cssential parts of these specifications.

The tools, scaffolding, etc., used by the contractor must be suitable for the work
and satisfactory to the agent in charge. Tho seaffolding will e left in place until
a written order for its removal is given by the agent in charge.

The contractor will protect the work and materianls from damage during tho
progress of operations, and will clear, from time to time, as may be necessary, all
dirt and rubbish resulting from the work. On completion, he will thorouglly clean
all floors and windows, remove all débris, aud havo the premises in good order,
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ready for use, and satisfactory in every respoct to the superintending Government
ofticer, to whom he will then turn over the entire aquarium,

‘Tho contractor shall furnish all necessary plants, materials, and labor. e shall
allow agent of J'ish Commission in charge of the work full nccess to all parts of the
work at all times, and shall give the agent any and all assistance which ho may need.

All materials furnished for the work must be first class of their kind and satisfactory
to the agent in charge. Any materials not satisfactory will bo condemned, andmust
bo removed from the location of the work and not Le again brought upon thoe ground.

All workmanship must be first class, und any work not so must be corrected imme-
diately npon the request of the Government agent in charge.

Lxcept wheu otherwise specified, tho lumber and timber used will be well scasoned
and of the best kind and quality used for similar purposes at or near the loculity
where the aquarium is to bo built, all subject to approval of superintending officer.

Where figures are given in the drawings they will Le followed; otherwise scale
dimensions will be the guide. _

The contractor shall, in the fulfillment of this contract, take no advantage of any
omission or incompleteness in theso specifications or in tho accompanying plans, as
full explanations and detuil drawings will be furnished him when required.
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9.—NOTES ON THE EXTENSION OF THE RECORDED RANGE. OF
CERTAIN FISHES OF THE UNITED STATES COASTS.

By Hucir M. SMitTi AND WiLniaM C. KENDALL.

In the Bulletin of the United States Fish Commission for 1894 notes
were presented ou nine marine and fresh-water fishes, the extension of
whose known distribution on the Atlantic coast we were able to record.
The present paper, which is based on collections and observations
by assistants of the Fish Commission, is intended to ombody similar
information for nineteen additional fishes inhabiting the Atlantic and
Pacific coasts of North America. )

Tetronarce occidentalis Storer. Torpedo; Crampfish.

This large and curious electric ray has an assigned range on the
eastern coast of North America from Cape Cod to Cuba. Drs. Goode
and Bean have noted! its gecurrence near Thatcher Island, off Cape
Ann, Massachusetts, and at Lanesville, Mass. On several occasions
it has been obscrved farther north and east than Cape Ann. Mr. T, 8,
Conley, first mate of the United States Fish Commission schooner
Grampus, states that about 1880, while on a mackerel vessel off Seguin,
on the coast of Maine, in longitude 69° 40’ W, he saw a torpedo caught
in a purse seine with mackerel. The fish was about 34 fect long, and
severely shocked a fisherman who attempted to handleit. Mr. G. F. O.
Hanson, second mate on the Grampus, says that in the summer of 1890,
while on a vessel on La Have Bank, off Nova Scotia, in longitude about
640 W, a torpedo was taken on a line set for cod. Mr. Charles Pye,
of Wood Island, Maine, states that in 1894 he canght a torpedo in his
trap, and that not infrequently torpedoes have been takeu in traps at
Bald Head and vicinity.

Myzxine glutinosa Linnwus. IHagfish; Slime Eel.

This fish-like vertebratec inhabits the North Atlantic Ocean, and is
found on the northern coast of both IZurope and America. On the
shores of the United States the recorded southern limit of its range is
Cape Cod, Massachusetts, although Dr. Goode states that in deep water
it may occur even farther south. During the tilefish investigations of
the Grampus in 1892 a specimen of hagfish was taken off the coast of
Delaware in September. The fish was caught on’a trawl line set in
about 75 fathoms, in latitude 39° and longitude 72°.

! Amer. Jour. Sci. and Arts, xvi1, 1879, p. 48.
169
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Scarus cceruleus (Bloch). Parrot-fish.

This species is common in the West Indies. A single young speci-
men has been taken at Key West, FFla.* The blue parrot-fish, like
other members of the family, inhabits chiefly tropical waters, ordivarily
lives about coral reefs, and attains a large size. Its northern range
beretofore recorded is southern Florida. 1t is now possible to record
its capture as far north as Chesapeake Bay and the PPotomac River.

In the latter part of August, 1894, a pound net set in the Potomac

dver off St. George Island, Maryland, took a parrot-fish that weighed

about 8 pounds. The fish was seen by a number of Washington peo-
ple, and Dr. A, S. Helton, of that city, has given a description of the
- life colors. The upper parts were of a dark greenish blue, the belly
white, which color extended to and included the beak; the fins were
dark green, almost black. Mr. H.C. Hazard, of Washington, presented
the jaws of the specimen, and stated that the fish had a dark-bluish
back, somewhat like the Spanish mackerel, and white underparts,
This fish was unknown to the fishermen of this region, who had never
scen it before, It is reported, however, that two years before a similar
fisl: was taken on a hook.

The jaws of this fish were sent to Prof. David S. Jordan for exam-
ination; from their shape and color and from the description of the
fish he identified the specimen as Scarus caruleus,

Thinking that as this fish had been found in the Potomac River it
would also be taken in some of the numerous pound nets in the lower
part of (/hesa,putke Bay, an illustration of a parrot-fish and au inquiry
whether any had been caught in that region were sent to Mr. J. E. N,
Sterling, of Cape Charles City, Va. He replied that {rom 6 to 10 fish
resembling the figure and corresponding with our description were
obtained in pound mnets between Cape Charles and ITunger Creek in
August and September, only one being caught at a time.

Kirtlandia laciniata (Swain). Silverside; Silver-fish,

This species, formerly designated as Menidia vagrans laciniata,t is now
regarded by Jordan & Evermann as distinct from vagrans and has been
included with the latter in the newly constituted genus Kirtlundia of
these authorities in their current work on the fishes of North and Middle
Ainerica,} the proof sheets of which have been examined. JHirtlandia
is distinguished from Menidie by the presence of laciniate or gashed
body scales and of scales on the anal and dorsal fins. The habitat of
the species is given§ as Virginia to South Carolina, the genus being
represented on the Gulf coast by I, vagrans. The range of this fish iy

*Proc. U. 8. Nat. Mus. 1884, p. 137,

tSynopsis of the Fishes of Nortl America, by Jordan & Gilbert. Bull. 16, U. 8.
Nat. Mus,, p. 908.

b Bulletin 47, U, 8. National Museurn.

§ Loce, cit.
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now extended northward to Delaware Bay. In May, 1895, a number of
specimens were taken at Cape Ileunlopen, Delaware, which are now in
the Fish Commission collection.

Epinephelus niveatus (Cuvier & Valenciennes). Snowy Grouper.

Three small groupers collected at Woods Hole, Mass., in 1893, by Mr.
V. N. Edwards, of the United States Fish Commission, are identified as
Epinephelus niveatus. Mr. Edwards writes that during the sumwer of
1895 he saw 8 or 10 other specimens that had been caught in lobster
pots at Cuttyhunk, Menemsha, and Bdgartown. Inhis long-continued
observations in the Woods Hole region he had never known of the
previous occurrence of this species in that vicinity.

Two of the foregoing specimens, 2§ and 1} inches long, respectively,
taken September 23, 1895, are now before us. The larger example pre-
sents the following colors in alcohol: Body and head, reddish brown;
body with 4 longitudinal rows of small pale-blue spots (smaller than
pupil), one row along base of dorsal fin, one along lateral line, and two
below line; caudal and pectorals white, anal and dorsal dark, ventrals
black. The body color of the smaller fish is very dark brown, almost
black; the pale spots are scarcely distinguishable; the anal, ventral,
and dorsal fins are jet black,<with the exception of the edge of the soft
dorsal, which is white; caudal and pectoral fins white.

Mr. Edwards contributes the following note on the life colors of the
specimens collected or observed by him; the body spots, which Mr.
Edwards states are lemon yellow, have heretofore* been referred to as
light blue or bluish white in color, which is the case in alcoholic speci-
mens: Body, chocolate brown; peetoral and caudal fins, lemon yellow;
a large black spot on caudal peduncle; spots on body, lemon yellow;
on some specimens there were 16 to 18 spots, on others 35 to 40; in
some examples there were twice as many spots on one side of the body
as on the other. ) .

This is a tropical species. Its normal range is the West Indies to
Brazil. On a number of occasions, however, it has been obtained in
Rhode Island waters. In 1861, under the name Hyporthodus flavicaunda,
Dr. Gill describedt a young specimen of this species taken at Newport,
R. I. In 1879 Drs. Goode and Bean recordedi the capture of another
specimen at the same place in 1877,

Three additional specimens of this species from Rhode Island are in
the United States National Museum; one (No. 32320), 2% inches long, is
from Tiverton, the other two (No. 39161), 3 and 3% inches long, were
taken at Point Judith.

* Synopsis of i’ishes of North America, by Jordan & Gilbert Cu.t-'l.-l-(_)- n . f
A 8 i . 3 L Uy Bt H T tl.l
Perciform Fishes in the British Museum, ’bny. A. Bouionger. gheo °
t Proc. Acad. Nat. Sci. Phila. 1861, p. 98.
tAmer, Jour, Sci. and Arts, X V11, 1879, p. 45.
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Centropristis striatus (Linnwzus). Black Sea-bass; Blackfish.

The assigned distribution of this species is Cape Ann, Massachusetts,
to northern Florida.* The range is now known to reach the western
part of the coast of Maine. On July 7, 1896, a specimen was obtained
in a trap at Wood Island, Casco I3ay, Maine, and Mr. Charles Pye, the
owner of the trap, reports that he catches more or less sea bass cach
year. It is possible that this species ranges as far south as Key West.
A fish locally known about that place as ¢ tallywag?” or “tallowag” has
been identified by Dr. Jordan and several other persons as a sea bass;
it is said by the fishermen to be very rare.

Seriola dumerili (Risso). Amber-fish; Asmber-jack.

The range of this species in the western Atlantic Ocean is given* as
West Indies north to Key West and Pensacola. The Fish Commission
collection contains two specimens of Seriola from Woods Hole, Mass.,
which Professor Evermann concurs with us in identifying as dumerili.

The larger example, 13 inches long, was collected August 15, 1892,
It presents the following features, some of which serve to distinguish
this species from 8. lalandi, the fish it most closely resembles: Depth
3, head 33, eye 43. D. vii-1, 32; A. 11-1,19. Head longer than deep,
the profile not steep. Dorsal and anal not falcate. Color in alcohol:
body faint dusky above, pale yellowish below, fins all plain.

The smaller specimen, 7§ inches long, was taken September 12, 1892.
Depth 3%, head 33, eye 53, D, vir-1,32; A.11-1, 19, Color in spirits:
dark on back, pale below; 6 broad black vertical bands across body,
the first behind gill opening, the last on caudal peduncle; a broad dark
band from front of eye to dorsal; a dark area on margin of preopercle;
spinous dorsal black; portion of soft dorsal above second pale inter-
space and third dark crossband black with pale-tipped rays; other part
of soft dorsal and anal pale, with fourth and fifth vertical body bands
continued on them; pectorals pale; ventrals black, with white rays;
caudal dusky yellowish at base, grading into black on lobes, the latter
with pale tips.

Bothus maculatus (Mitchill). Window-pance; Sand Flounder.

A specimen of this fish was taken in a weir at Freeport, Me., Casco
Bay, in the fall of 1891. It was seen and identified by one of the
writers, but was not preserved. In July, 1896, a dozen or more speci-
mens were obtained in traps at Wood Island, Casco Bay. The fish is
known as “plaice” in that vicinity. The range usually ascribed to it
is the Atlantic coast of the United States from Cape Cod to South
Carolina.t It appears, however, that as early as 1873 specimens now
in the National Muscum were collected in Casco Bay (U. S. N. M. No.

* A Choeck-list of the IMishes of North and Middle America, by Jordan & Evermann,
Report U. 8. Iish Commission, 1895.

tSee a Review of thoe IPlounders and Soles (Pleuronectidic) of America and Europe.
By David 8. Jordan and David K. Goss. Rept. U. S. Fish Com. 1886, pp. 225-342.
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13911) and later at Bucksport, on the Penobscot River (No. 22273);
and it is reported that in 1880 a specimen was taken in Passama-
quoddy Bay.*

Pseudopleuronectes americanus (Walbaum). Winter Flounder;
Mud Dab; Common I'latfish.

The recorded range of this species is Labrador to Chesapeake Bay.t
It is very abundant on the coast of southern Massachusetts and the
Middle States, but not common in the Chesapeake. Dr. Goode states
that “small quantities are brought to Washington in winter from the
mouth of the Chesapeake.”

The Fish Commission has recently received from Messrs. J. I, Miller
& Son, of Asheville, N. C., a specimen of winter flounder about « foot
in ]ength which was shlpped to them in February from Newbern, N. C.,
among a lot of other food-fishes taken in the vicinity of that pLLce
Newbern is on the Neuse River, about 30 miles above its entrance into
Pamlico Sound.

This species has previously been reported from Beaufmt N. C,, by
Dr. H. C. Yarrow.} Mr. Barton A. Bean, assistant culator of fishes
in the United States National Museum, states that there is in the
museum collection a specimen (No. 5271) of this species from Savannah,
Ga., collected by Prof. L. Agassiz.

Diodon hystrix Linnwcus., Porcupine-fish.

This inhabitant of the tropical seas has.not heretofore been recorded
north of Florida on the Atlantic coast. On August 12,1895, Mr. V. N.
Edwards, -of the United States Fish Commission station at Woods
Hole, Mass., took a specimen in Buzzards Bay, near the station. This
example, which is now at hand, is 94 inches long.

Spheroides maculatus (Bioch & Schneider). Puffer; Swell-toad ;
Blower.

Two specimens of this puffer taken in trap nets in Casco Bay, Maine,
on June 26 and July 12, 1896, were observed by W. C. Keundall. Cape
Ann, Massachusetts, is the northern limit of the range of this fish
heretofore given.§

Alosa sapidissima (Wilson). Skad.

As the result of plants of shad fry made in the Sacramento and
Columbia rivers a number of years ago, this fish has become distributed
along practically the entire west coast of the United States. Within
a few years it bas appeared in the rivers of British Columbia, where
* 1t is annually becoming more numerous; in 1891 the first shad was

* Fishery Industries of the United States, Section I, 1. 199.
t1Ibid., p. 182,

1 Proc. Acad. Nat. Sci. Phila., 1877.
§ Check-list of Fishes of North and Middle Awerica. Rept. U. S. I, C. 1895,
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taken in Fraser River; in 1892 the fish was reported from Rivers
Inlet in latitude 51° 30/,

The further extension of the shad’s range to the north and west
may be recorded. Mr. John C. Calbreath, of Fort Wrangell, Alaska,
in o letter to the special agent of the Treasury Department for the pro-
tection of the Alaskan salmon fisheries, refers to the taking of two
shad in the Stikine River in 1891, The mouth of this stream is near
Wrangell Island in latitude 56° 30’. M. C. H. Townsend, naturalist
on the United States Fish Commission steamer Albatross, informs us
that in 1895, while at Sitka, a specimen of shad was received that
bad been obtained at FFort Wrangell; whether taken on Wrangell
Island or in the Stikine River could not be ascertained. This speci-
men is now in Washington. Itisa fema-le, in fine condition, 154 inches
long and weighing 2 pounds.

While the existence of the shad on the Pacific coast is due to the fry
planted in the Sacramento River about twenty-five years ago, the dis-
tribution of the fish from the original strean has been natural, and it
seemws proper to notice in this place the remote point to which the shad
has voluntarily migrated. The fish has been taken as far south as San
Pedro, in Los Angeles Coanty, Cal. The Stikine River and San Pedro
are about 2,700 miles apart.

Roccus lineatus (Bloch). Striped bass; Rockfish.

This species falls in the same category as the shad. Artificially
introduced into the Sacramento River in 1879 and 1882, it has gradually
extended its distribution north and south of the Golden Gate, although
much less widely than the shad. On the north the limit of its range
seems to be the Russian River, although there is no reason to doubt that
in time it will be found along the entire coast of Oregon aad Washing-
ton. TFor many years Monterey Bay marked the southern extreme of
the distribution of the striped bass on the Pacific coast. In September,
1894, however, two, weighing 6 pounds each, were taken in a scine at
Redondo Beach, in Los Angeles County, this point being over 350 miles
south of Montercy Bay, following the coast line. The known range of
this fish now embraces about 575 miles of the California coast.

Rhombus triacanthus (Peck). Butter-fish.

This species, the common butter-fish of the Atlantic coast, has an
ascribed habitat extending from Maine to Florida. No account of its
occurrence on the coast of Nova Scotia has been met with, and there-
fore the following information is believed to considerably extend the
known range of the fish. On May 17, 1895, the United States Fish Com-
mission schooner Grampus took two small butter-fish in & tow net, about
14 miles south of Liverpool, in latitude 43° 50’ N., longitude 64° 39’ W,
They were about # inch and 1 inch long, respectively. They were
retained alive on the vessel for some time, but were accidentally devoured
by some isopods (Idotea) taken at the same time,
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Apeltes quadracus (Mitchill). Four-spined Stickleback.

In his Catalogue of the Fishes of the Bast Coast of North America,*
Dr. Gill gives the range of this species as New Brunswick to Florida.
Jordan, in his Manual, states that it is found from New Jersey to
Labrador. The taking of any specimens that indicate its occurrenco as
far south as Florida or anywhere south of Chesapeale Bay is not known;
the most southern point from which it has heretofore been recorded
is the Patapsco River, Maryland, at the head of Chesapeake Bay.
Ubler & Luggert state that this fish runs in the Patapsco River some
distance beyond the tide, and cite specimens in the collection of the
Maryland Academy of Sciences. This record seems fo have been over-
looked by recent writers.

We now record the taking of specimens of this fish byW C. Ken-
dall at two points in the lower Chesapeake. On July 18, 1802,
numercus cxamples were collected at the mouth. of Windmill Creek,
near the mouth of Rappahannock River, Virginia. In March, 1893, the
fish was found to be abundant in salt-water creeks about Hampton, Va.

This species is usually regarded as inhabiting only salt water. -Itis
seen, however, to occur in the fresh waters of the Patapsco, and in
parts of Maine it is also found in fresh water. Thus, on August 24,
1895, several specimens wereobtained on Chickawaka Lake, which sup-
plies water to Rockland; and in Meadow Brook, the outlet of the lake,
numerous specimens were taken over 2 miles from salt water.

Stenotomus chrysops (Linnweus). Scup; Scuppaug; Porgy.

Dr. Goode, in his Natural History of Aquatic Animals, says that the
“northern scup rarely pass the boundary of Cape Cod ; in 1878, however,
37 were taken at the Milk Island weir off Thatcher Iqud (/ape Ann,
Massachusetts, and they appear to be increasing in abund: mce.”

In 1895 a few scup were caught in a mackerel trap in Gloucester
Harbor, and several were also reported to have been taken the previ-
ous year. Prior to that time, however, none had been observed for
many years, according to the testimony of the local fishermen.

During the months of June and July, 1896, scup were common near
Small Point, Casco Bay, Maine, and specimens were also taken daily
between June 25 and July 14 in traps.

Prionotus carolinus (Linnaus). Sea-robin; Common Gurnard.

Between July 4 and 14, 1896, more than 25 specimens of this fish
were observed by W. C. Kendall in trap nets in Casco Bay, near Small
Point, Maine, It is known as “robin” in that region. No species of
sea-robin has heretofore been reported from the Maine coast. It has
previously been obtained as far north as Cape Anmn, Massachusetts,

— .

"Repb U S Tlsh Com 1871-’-79
1 List of Fishes of Maryland. Report Maryland Fish Com. 1876, p. 121,
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whence it ranges to South Carolina. None of the other representatives
of this genus found on the eastern coast of the United States (P. scitulus,
alatus, strigatus, evolans, tribulus) is recorded north of Cape Cod.

Siphostoma louisianze (Giinther). Pipefish.

The range of this species was formerly given as Virginia to Texas.*
In their recent revision of the pipefish family,t Jordan & Evermann
assign Siphostoma louisiane to the coast section between North Caro-
lina and Texas, although it now appears that the occurrence of the
species in the Chesapeake Basin has been determined. Two specimens
obtained by the schooner Grampus on July 19,1892, in Kings Creek, at
Cape Charles City, Va.; are in the Fish Commission collection.

Cryptacanthodes maculatus Storer. Wrymouth or Ghostfish.

A specimen of this rather rare fish was taken at Woods Hole, Mass.,
on December 18, 1896. It is 18 inches long and presents the typical
coloration and markings., The southern limit of its range given in
recent literature is Cape Cod.] The species was described by Storer
in 1839 from a specimen taken on the Massachusetts coast. Linsley§
gives the fish in his Catalogue of the Iishes of Connecticut, and
remarks that a spotted wrymouth 13 inches long was taken at Bridge-
port in 1842. This record seems to have been overlooked in recent
references to the fish,

* Synopsis of the Fishes of North Ameriea, 1882.
t Fishes of North and Middle America, 18396.

3 Ibid.

$§ Silliman’s Journal, vol. xlvii.
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3.—NOTES ON THE FOOD OF FOUR SPECIES OF THE COD FAMILY.

By W. C. KExpaLLn, A. M, M. D,
Asgiztant, Vnited Stalcs Fish Commission.

INTRODUCTION.

The relation of animals to their food supply offers a problem to the
student of natural history the solution of which would contribute much
to the knowledge of animal distribution. It is this relation that brings
animals most intimately into touch with each other, and the influence
of oven one species is 8o far-reaching that an ever-widening field is
opened to the view of the investigator.

The food supply is one of the most important factors affecting the
abundance of fishes in any loeality, whether they be the so-called migra-
tory and anadromous fishes or the more or less permanent residents.
The phenomena of the withdrawal of certain fishes from a region where
they have been abundant, the presence of large nunbers one year and
their scarcity the next, their disappearance for long periods and their
sudden reappearance, 1mght be explained by a study of the food and .
feeding habits of the species.

In the investigations which the United States ]‘1sh Commission has
been conducting for a number of years relative to the food and feeding
habits of the mackerel, menhaden, and other marine fishes, consider-
able knowledge has been acquired; yet the conditions and influences
are so manifold and complicated that much remains to be learned. To
the writer, however, there seems no doubt that the effect upon the food
of mackerel of prevallmg winds, varying currents, and temperature
determines to a great extent whether their movements be in or off
shore, at the surface, or some distance beneath.

The occasional absence of menhaden for several years from a given
section and their sudden return, though at present attended with some
mystery and ascribed to various causes, is a problem which can best be
solved by the study of their food and the conditions which influence it.

In short, it seems reasonable to believe that the food supply is a con-
trolling power, modified more or less by other forces, affecting directly
or indirectly the movements and abundance of all fishes.

This paper treats of the food of a few of the more important mem-
bers of the cod family—commercially the most valuable group of fishes

F. R. 96——12 177
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found on the Atlantic coast of North America—and consists chiefly
of a record of an examination of the stomach contents of numerous
specimens taken on the shores of the New Dnngd States and the
Canadmn maritime provinces,

THE COD FAMILY.

The cod family or Gadide is principally represented on the Atlantic
coast of the United States by the following species, which have the
stated geographical range in the Western Hemisphere:

Cod. Gadus callarias Linnmus, Greenland to Virginia.

Tcmcod; Frostfish. Microgadus tomeod (Walbaum). Labrador to Virginia,

Pollock. Pollachius virens (Linnxus). Atlantic ceast, south to Now Jersey.

Spotted Codling. Phycis regius (Walbaum).- Atlantic coast, south to Cape Fear.

White Hake. Ihycis tenuis (Mitchill). Atlantic coast, sonth to Virginia.

Squirrel Hake. Phycis chuss (Walbaum). Atlantic coast, chiefly northward.

Chester's Hake. Plycis chesteri Goode & Bean. Off the Massachusetts coast.

Earll’s Hake. Phycis earlli Bean, Off coast of South Atlantic States.

Cusk. DBrosmius brosme (Miiller). Polar regions south to Cape Cod.

Haddock. Melanogrammus eglifinus (Linnwus). North Atlantic coast, south to
Middle States.

Four-bearded Rockling. Rhinonemug cimbrius (Linnirus). North Atlantic, south
to New England coast.

A number of other species, mostly of small size and inhabiting the
deep seas, occur in the western Atlantic and are sometimes taken on
the United States coast, but they are of no commercial value.

The more important economic species are the cod, white hake, had-
dock, pollock, cusk, and tomcod.

The species of the cod family, though not usually classed with migra-
tory fishes, have movements from one feeding-ground to another, and in
some localities a winter bathic movement.

How far the cod may go in search of new feeding-grounds is not
known. There are a few observations which show that occasionally,
at least, they may travel long distances, but the reason therefor can
not be positively stated. Thus in “The Fishery Industries of the
United States”* reference is made to the occurrence of a large school
of cod on the New Ingland coast, especially at Cape Ann during the
winter of 1877-78. In some of the fish caught were found hooks dif-
fering from any used by New England fishermen, but identical with
those used by French trawl fishermen on the Grand Banks.

Mr. F. 8. Conley, first mate of the United States Tish Commission
schooner Grampus, states that during the winters of 1892-93 and
1893-94, while taking cod eggs at Kittery Point, Me., he saw the same
kind of French trawl hooks taken from the stomachs of cod caught in
Ipswich Bay, Massachusetts, and was told that this was not an uncom-
mon occurrence, This would indicate that for some reason the fish
had migrated from the Grand Banks to Cape Ann, a distance of about

* Sectnon I, Natural Hxstory of Aquatxc Amma.ls
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800 miles. Since these hooks were galvanized, it would be impossible
to form any estimate of how long they had been in the fish. Itishard
to conceive of any reason for these migrations, other than the search
for food.

It would be interesting to know to what extent the winter movement
of cod into deepor water is due to the eilect of a change of temperature
directly upon the fish or to the change of food conditions. '

The cod and haddock are more commonly found on the rocky and
hard bottoms, the so-called banks and ledges. lako are considered
to prefer mud Dbottoms, and it is true that at certain seasons they
resort to such, but do not confine themselves to the bottom, very fre-
quently approaching the surface, which habit is common to nearly all
bottom fishes. Surface-swimming animals are frequently found in their
stomachs.

FOOD OF THE COD, HADDOCK, HAKE, AND POLLOCK.

During the summer and fall of 1893, while a party consisting of Mr.
H. . Moore, of the University of Pennsylvania, Mr.B. L. IHardin, of the
United States Fish Commission, and the writer were stationed at Tast-
port, Mec., the habits of the various fishes of this locality were studied.
Through the kindness of Ms. Spear, & local fish-dealer, it was possible
to examine many stomachs of cod, haddock, hake, and pollock, brought
to the Eastport fish market, chiefly from Quoddy Bay, West Quoddy,
between Campobello and Grand Manan, and Cochran Ledge in East-
port Harbor. Cod, haddock, and pollock were also caught at Eastport
by members of the party and their stomachs examined. The greater.
number of stomachs of adult fishes were empty, but when food was
present it did not differ waterially in kind or quauntity in the fishes
from the several localities.

The diet of the cod and haddock was much alike, though frequently
enough difference existed to distinguish the species of fish. Often both
fishes had made a hearty meal upon pieces of herring, probably gleaned
from the fishermen’s hooks. The animals most frequently found in
cods’ stomachs were crabs, mollusks, and young fishes; in the had-
docks’ stomaclis there usually was a preponderance of brittle stars,
small sea-urchins, and mollusks, though both contained more or less of
the same species. Particular attention was paid to the food of the
young of any of the cod family that could be obtained. The food of
young cod and hake 2 or 3 inches long consisted principally of small
crustaceans, such as amphipods and copepods, while young pollock
were found to subsist almost wholly upon shrimp-like crustaceans
(Thysanopoda). :

Of the species enumerated in the appended list only the larger crus-
taceans, mollusks, brittle stars, and small sea-urchins were found in any
degree of abundance. The smaller forms consisted of only a few
individuals which werdeprobably ingested with the larger and more
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noticeable objects. Cod and haddock, however, may browse upon
algee, hydroids, ete., for the sake of the small crustacea, mollusks, and
worms attached to them.

Protective mimicry seems of little avail against these fishes, as the
ophiurans, which so much resemble in color the rocks, sand, and alge
among which they live; the caprellas, almost indistinguishable from
the hydroids and algwc; and fishes that simulate the color of the rocks
and plants are frequently obtained from cod stomachs. Toreign
objects, too, are occasionally found in the stomachs and are a source
of wonder to the fisherman. Rocks, pieces of wood, etc., are not
uncoinmon; a piece of rope was found in a cod stomach, and the entire
globe of an incandescent electric light was removed from the stomach
of a pollock. )

The pollock examined had been feeding almost exclusively upon a
shrimp-like animal ( 7hysanopoda) and prawns. The thysanopodas were
very abundant at Bastport during the season mentioned and large
schools of pollock of nearly all sizes were very numerous, feeding upon
them. If at any time the crustacean disappeared from a place the
large pollock disappeared also. The small fish remained in large num-
bers about the wharves.

The contents of the hake stomachs examined consisted almost uni-
formly of thysanopodas and prawns (Pandalus).

The amphipods were identified mainly by the aid of Stimpson’s
“Invertebrates of Grand Manan,” the nomenclature in that paper
being adopted, with the exception of a few species identified by the
means of Verrill’s ¢“Invertebrates of Vineyard Sound.” Doubtless
some of these names have become synonyms, but it is thought that
anyone desiring to know the recent names of the amphipods cnumer-
ated in the list will be able to find them.

Thanks are tendered Mr. Jawmes 1. Benedict, assistant curator of
marine invertebrates of the United States National Museum, for veri-
fying the identifications of the crabs and for identifying the annelids;
and to Mr. Charles T. Siwepson, of the National Museum, for verifying
the identifications of some and identifying others of the mollusks.

The following list of the animals found in the fish stomachs com-
prises the technical name of the species, the name of the fish in which
it was found, the locality where the fish was caught, and the date when
taken. Notes are also added upon the stomach contents of a few cod
and haddock caught by the United States IFish Commission schooner
Grampus in 1894 and 1895 on the New IEngland and Nova Scotia coasts
and in the Gulf of St. Lawrence.
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List of animals found in fish stomachs, showing technical name of species, namo of Jfish in
which it was found, locality where fish was caught, and date when taken.

EASTPORT COLLECTION.

Hydroids.
Sertularia, 8p.
Sept. 12, haddock, market.
Oct. 6, 11, haddock, Cochran
Ledge.
Sertularia argentea.
Sept. 23, cod, market,

Hydroids were frequently found in the
stomachs, but in such condition that
noattempt nt identifiontion was made.

Echinoderms (Starfishes, Sea-iirchins,
ote.).
Pentacta frondosa.
Pumpkin.
Aug. 28, haddock, market.
Oct. 18, cod, Quoddy Reef.
Strongylocentrotus dribachiensis.
urchin ; Sea-egg.
Aug. 3, haddock, between The
Wolves and Grand Manan.
Aug. 17, haddock, Iead Harbor.
24, haddock, Head Harbor.
24, haddock, Eastport.
28, haddock, market.
Sept. 1. haddock, Cochran
Ledge. -
Sept. 2, haddock, Eastport.
4, haddock, West Quoddy.
12, haddock, Eastport.
12, cod, market.
6, haddock, Cochran

Sea-cucumber;

Sea-

Oct.

Ledge.
Oct. 11, haddock, Cochran
Ledge.
Oct. 17, haddock, Quoddy Bay.
23, haddock, Keat Harbor.
25, haddock, Storer Ledge,
between Harbor De Lute
and Cherry Island.
Asterias vulgaris. Starfish.
Aug. 24, haddock, ———.
Oct. 17, haddock, Head Harbor.
Cribrella sanguinolenta.
Aug. 17, haddock, Iastport.
Solaster endeca.
Sept. 2, haddock, Eastport.
Crossaster papposa.
Oct. 24, haddock, Head Iarbor.
Opliopholis aculcata, I'eather star;
Brittle star; Serpent star.
Aug. 24, haddock, liastport.
28, haddock,The Race, East-
port.
Sept. 1, haddock, Cochran Ledge.
2, haddock, Eastport.
4, haddock, West Quoddy.
, cod, Eastport.
5, cod, Cochran Ledge.
12, cod, market.
12, haddock, Eastport.
23, cod, markcet.
Oct. 6, cod, Cochiran Ledge.
6, haddock, Cochraun Ledge.
6, haddock, The Race.

i Bchinoderms (Starfishes, Sea-urchins,
etc.)—Continued.
Ophiopholis acileata—Continued.
Oct. 11, haddock, Cochran Ledge.
11, haddock, The Race.
17, haddock, Lastport.
17, haddock, Quot{dy Bay.
20, cod, Head Harbor.
21, cod, Yellow Rock.
23, haddock, llead Harbor.
24, haddock, Head Harbor.
95, haddock, Storer Ledge, '
between Ilarbor De Lute
and Cherry lsland.
Ophiopholis clegans. DBrittlo star.
Ang. 3, haddock, between the
Wolves and Grand Manan,
Aug.17, haddock, Eastport.
24, haddock, Lastport.
28, haddock, market.
Sept. 1, haddock,CocliranLedge.
2, haddock, Eastport.
4, haddock, West Quoddy.
Oct. 17, haddock, Quoddy Bay.
23, haddock, Head arbor.
24, haddock, Head Harbor.
. 25, haddock, Storer Ledgo.
Ophioglypha sarsii. Serpent star.
Aug. 3, haddock, between The
‘Wolves and Grand Manan.

Of echinoderms, the most common forms
found wero, first, O. aculeata, and
socond, S. dribachiensis, THolothu-
rians were very scarco and other spe-
cies of starfishes wore uncomrmon.

Mollusks.
Sazioara arctica.
Oct. 6,haddock,
Ledge.
Cardium islandicum.
Sept. 4, haddock, Wost Quoddy.
Cardium pinnulatunt.
Sept. 1, cod, Cochran Ledge.
2, haddook, Lastport.
4, haddock, West Quoddy.
Aug. 3, haddock, between The
Wolves and Grand Manan.
Aug. 17, haddock, Eastport.
24, haddock, between Cam-
pobello and Grand Manan.
Aug. 28, cod, market.
Cardita borcalis.
Aug. 17, haddock, Iastport,
Oct. 28, haddock, market.
Nucula tenuis.
Aug. 3, haddock, between The
Wolves and Grand Manan.
Aug. 7, haddock, between Cam-
pobollo and Graud Manan,
Aug. 17, haddock, Eastport.
28, haddock, market.
Yoldia sapotilla.

Cochran

Oct. 24, haddock, Head Harbor.



182

REPORT OF COMMISSIONER OF* FISH AND FISHERIES.

List of animals found in fish stomachs, showing technical name of species, name of fish in
which it was found, locality where fish was caught, and date when taken—Continued.

EASTPORT COLLECTION—~Continued.

Molluslkes—Continued.
Modiola modiolus. Mussel.
Oet. 2, cod, Yellow Rock.
Modiolaria discors. Mussel.
Oct. 17, haddock, Quoddy Bay.
Modiolaria nexa. Mussel.
Oct. 6, haddock, Cochran Ledge.
Anomia aculeata.
Sept. 4, haddock, West Quoddy.
12, baddock, Lastport.
Aug. 3, baddock, between The
Wolves and Grand Manan.
Aug. 17, cod, Eastport.
Terebratulina, sp.  Lampshell.
, cod, market.
, haddock, market.
Chiton ruber.
Sept. 2, raddock, Eastport.
Oct. 6, haddock, Cochran Ledge.
25, haddock, ledge between
Harbor De Lute and Cher-
ry Island.
Chiton albus.
© Oct. 20, haddock, Storer Ledge.
20, haddock, Cherry Island.
Puncturella noachina.
Aug. 17, baddock, Lastport.
Margarita cinerea.
Sept. 1, cod, Cochran Ledge.
Oct. 28, haddock, market.
Margarita undulata.
Oct. 17, haddock, Quoddy Bay.
23, haddock, lead Harbor.
Velutina haliotoidea.
cod, Market.
Velutina zonata.
Sept. 12, haddock, Eastport.
23, cod, market.
Oct. 17, haddock, Quoddy Bay.
23, haddock, Head Harbor.
Natica clausa.
Aug. 3, haddock, between the
Wolves and Grand
Manan,
17, haddock, Eastport.
Sept. 4, haddock, West Quoddy.
Oct. 17, haddock, Eastport.
Lunatia islandica.
Ang, 3, haddock, betwcen the
Wolves and Grand
Manan.
Buccinum undatum. Whelk.
Sept. 2, haddoclk, market.
Oct. 21, cod, Yellow Rock.
Cemoria noachina.
Aug. 17, haddock, Eastport.
Trochus occidentalis.
Sept. 1, cod, Cochran Ledge.
Oct. 28, haddock, market.
Annelids.
Lepidonotus squamatus. Scaly worm.
Oct. 6 to.11, haddock, Cochran
Ledge.
Harmothoé imbricata. Scaly worm,
Oct. 6 to 11, haddock, Cochran
Ledge.

Annelids—Coutinued.
Nephthiys, 8p,
Oct. 24, haddock, Head Harbor.
Nereis pelagica.
Sept. 2, baddock, Eastport.
, haddock, Storer Ledgo.
Sept. 23, cod, market.
Oct. 23, haddock, Head Harbor.
Nereis, 8p.
Oct. 6 to 11, haddock, Cochran
Ledge.
Oct. 17, haddock, Quoddy Bay.
Thelepus cincinnatus.
Sept. 2, haddock, Eastport.
© Brada sublevis.
Sept. 4, haddeck, West Quoddy.
Brada granosa.
Aug. 17, haddock, Eastport lar-
bor.

The annelids were very diflicult {o identify,
owing to their natural softness, which
rendered them ensily broken and
quickly destroyed by the juices of
the fishes’ stomachs.

Crustaceans.

Caprella, 8p.

Found in both cod and haddock from vari-
ous loecalities, often formed into small
or medinm-sized wads in the flshes'
stomachs.

ldotea phosphorea. Isopod.
Oet. 6, haddock, Cochran Ledge.
18, cod, Quoddy Reef.
Idotea robusta. Isopod.
Aug. 17, haddock, Iastport.
Leucothoé grandimanus. Sea flea,
Oct. 23, haddock, Head Harbor.
Unciola irrorata. Sea flen.
Aug. 7, haddock, betwoon Cam-
pobello and Grand Manan.
Aug. 17, haddock, Eastport.
Sept. 12, haddock, Iiastport.
Oct. 17, haddock, Quoddy Bay.
24, haddock, Head Harbor.
Cerapus rubricornis. Soa flea.
ct. 6 to 11, haddock, Cochran
Ledge.
Tysianassa spinifera., Sea flea.
Sept. 1, haddock, Cochran Ledge.
Amphithonotus. Sea flea.
Sept. 1, haddock, Cochran Ledge.
Oct 17, haddock, Quoddy Bay.
Pteilocheirus pinguis. Sen flea.
Aug. 7, baddock, between Cam-
pobello and Grand Manan.
Aug. 17, haddock, Eastport.
28, baddock, market.
Sept. 1, haddock, Cochran Ledge.
12, haddock, Eastport.
12, cod, market.
Oct. 24, haddock, Head Harbor.
Nymphon grossipes. Ses flea.
Aug. 24, haddock, Eastport.
8ept. 1, imddock, Cochran Ledge.
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List of animals found in fish stomachs, showing technical name of specics, name of fish in
which it was found, locality where fish was canght, and date whon taken—Countinued,

LEASTPORT COLLECTION—Continued.

Crustaceans—Continued.
Nymphon grossipes—Continned.
Oct. 6, haddock, Cochran Ledge.
6, haddock, the Race.
Thysanopoda inermis?.
Aug. 2, hake, between Campo-
Lello and Grand Manan.

At all times found in pollock. Very abun.
dant in this region during the season.

Eupagurus pubescens. Hermit crab.
Sept. 5, cod, Cochiran Ledge.

Not many found in fish stomachs, but not
an uncommon spocies in this region.

Eupagurus bernhardus.
Sept. 1, cod, Coclivan Ledge.
5, cod, Cochran Ledge.

Oct. 18, cod, Quoddy Reef.

This species is not rare in this rogion, bnt ;

only afew wero found in fish stumachs,

Eupagurus krdyeri. Hermit crab.

Aug. 3, haddock, between the :

Wolves and Grand Mapan,
Aug. 17, haddock, Eastport.
Sept. 23, cod, market.

Not uncommon.

-

Hyas coarctatus. Spider crab.

Aug. 3, cod, between the Wolves

and Grand Manan.

Aug. 17, cod, Eastport.

21, cod, Yellow Rock.

23, cod, West Quoddy.

28, haddock, market.
Sept. 5, cod, Cochran Ledge.
12, cod, market.
6, cod, Cocliran Ledge.
19, cod, Quoddy Bay.
20, cod, Heud Harbor,

Oct.

Many of tho crabs had Anomia aculeata i

attached to them. ‘Lhis crab is tho
most frequent and abundant animal
found in the cod's stomach.
Cancer trroratus., Rocl crab.
Aug, 23, cod, West Quoddy.
Sept. 12, cod, Eastpart.
This specics common in this rogion, found
in cod stomachs with C. borealis.

Cancer borealis. Jonah crab,
Aug. 23, cod, West Quoddy.

Hermit erab. -

Crustaceans—Continued.
Cancer borealis—Continued.
Sept. 12, cod, Eastport.
Tound only in cod stomachs; quite numor-
| ous in the above two instances,

Pandalus annulicornis. Prawn.
Aung. 2, hake, between Campo-
bello and Grand Manan.
Aug. 3, cod, between the Wolves
and Grand Manan.
Aug. 17, cod, Bastport.
Sept. 12, cod, market.
Oct. 20, cod, Head Harbor.
! Oct. 21, cod, Yellow Rock.

Quitoe plentiful, ecspecially in hake stomachs.
| Another prawn, whioh could not he
identified, was found in a cod stomach.

Pycnogonum littorale, |

; Aug. 17, haddook, Eastport.
Oct. 24, haddock, Head Harbor.
Oct. 25, huddock, Storer Ledge.

Very few specimens found.

| Pishes.

Acanthocoltus, sp. Sculpin.
Sept. 5, cod, Cochran Ledge.

Too much digested fur identification.

Acanthocottus scorpius granlandicus.
Sculpin.
Oect. 18, cod, Quoddy Reef.
Acanthocotlus or Hemitripterus. Scul-
pin or sea raven.
Oct. 6-11, cod (fragments), -
Coclran Ledge.
Liparis liparis. Sea slug.
Oct. 21, cod, Yellow Rock.
Murenoides gunnellus, Rock-cel;
butter-iish.
Sept. 5, cod, Cochran Ledge.
Oct. 20, cod, Cochran Ledge.
Oct. 21, cod, Yellow Rock.
Clupca harengus. I‘Iorringi_.t
Oct. 18, cod, Quoddy Reof.
Oct. 18, cod, Quoddy Roef.
Oct. 21, cod, Yellow Rock,

These were fragments. Picces of herring
wero frequently found in the stomachs
of all fishes examined, but whon thoy
had unmistalkably buen used for bait
and picked from tho hook by the fish
no account was takon of them,
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List of animals found in fish stomachs, showiny technical name of species, name of fish in
which it was found, locality where fish was caught, and date when taken—Continued.

GRAMPUS COLLLCTION.

Statlon 333, lat-46° 19’ 15"
long. 59° b1’ 45" W.
Iyas coar ctatus, several.
July 19, 1894, cod.
Hyas coarctatus, numerous.

May 30, cod.

Pandalus annulicornis. Prawn. Oue
specimen.

Nuatica clausa, one spocimen.

Aphrodita aculeata. Sean mouse. One

gpecimen.
Trophonia, sp., one specimen.
Young sculpin, one speunwn north-
ern edgo of Brown's Bank.
July 25, 1894, cod. North side of I’rince
Edward Island, N. by 5. 6 or
7 miles from East Point.
Cancer irroratus. Rock crab. 1ew
young.
Homarus americanus, Lobster. Oneo
young, 4 inches long.
July 26, 1894, 50 cod. Stations 588 and
089 Bradielle Bank, Gulf of
St. Lawrence.

Iyas coarctatus. Spider crab. Nu-
merous.

Chionwceles opilio. Spider crab. Nu-
merous.

Pandalus annulioornis. Prawn. Com-
mon.

Glycimeris siliqua. Bank clam. Nu-
merous.

Yoldia sapotilla. Ono specimen.
Holothurian. One specimen.
Serpula tube. One specimen.
Worms. Several.
July 27, 1894, 60 cod. Stations 599, 600,
and 601, Orphan Bank, Gulf
of St. Lawrence.
Hyas coarctatus. Numerous,
Chionewcetes opilio. Numerous.
Eupagurus kriyeri. Ilermit crab.

Two specimens. .
Pandalus annulicornis. Few.
Glycimeris siligua. Numerous.
Holothurians, Numerous,
Priapulus caudatus. Nuwmerous.
Nercis, sp. Clam worm. One speci-

men.

fishes. 'Two species,

specimens.

Clupea luuenqua. Herring. Several.

August '8, 1894, 2 haddock. Station 699,
la.tlt.ude 47° 8 N., lonf.,ltude
61¢ 53/ 30" W.

These two fish contained considerable alga,
in which were many swmall white
worms and several species of amphi-
pods (the identification of which was
not attempted), somo flne sand, and
the following species:

Hyas coarctatus,

Small two

One specimon.

August 8, 1894—Continued.
chinarachnius parma. Sand dollar.
Young, irom the size of o pin
head to three-fourths inch in
diamoter.
Liocyma fluctuosa. Thirty-eightspoc-
1meons.
Yoldia sapotilla.
Aphrodite grenlandica.
mens, youn
Spisula ovalis. Seaclam. Ninespeci-
mnens, young.
Spisula solidissime ororalis. Six, very
young.
- Cylichna alba. One specimen.
renclle pectinata, One specimen,
young.
Polinices granlandica.
niens.
Margarita cinerea.
very young.
iglandica.
very young.
May 16, 1895, co Georges Banlt, Stu-
tion 208 latitude 43° 50’ 45!
N,, Iongltude G1° 39" W,
Lupagurus bernhardus. Hermit crab.

TFour specimens.
Two speci-

Three speci-
One specimen,

Cyprina One specimen,

Several.
Aphrodita aculeata. Sea mouse. One
specimen.
June 17, 1895. Tignisb, I’rince Edward

Island.

Several cod stomaclhs wero oxamined at tho
fish-packing cstablishment of Mr.
Myrick. One largo cod containedd
cunners (Tautogolabrus adspersus)
from 6 to 10 inches lung; others con-
teined from 4 to 6 cunneors each. One
stomach contained notling but a mass
of lobater oggs (about 1 pint), othors
contained considerable purple mem.
branacceceus alga with a lot of some
kind of apawn amnngst it. Mr, My-
rick once found in the stomach of a
71-pound cod 63 largo herring, 3 good-
sized flounders, and 1 lobster.

July 12, 1895, cod. Station 574, latitude
40° 33’ 45" N., longitude 69°

15" 30" W. ¢ Pollack Rips.”

Cancer borealis, Jonah crab. Many,
small.

Cancer irroratus. Red crab; rock
crab. Few.

Pentacta frondosa. Sea cucumber.
Few.

Aphrodita aculeata. Sea mouse.
Tantogolabrus adspersus. Cunner.
One cunner, about a foot long, was removed

from a l4-ponnd cod. Some of the
erabs had hydroids, bryozoa, und Ano-
mia glabre attached to themw.
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Summary showing the animals found in the stomachs of each of the gadoid fishes named,

EASTPORT COLLECTION.

Specics. Cod. Huddock.l Hake. [
. I |
i |
Hydroids; K . | |
SCLEUIATIA, B «cvnvereennrnnnaneccseesecneienseneaacennsoeennaans : X leeeencenarianraneeean
Sortularin argentea . .. . :
FEchinodermas: | !
Pontactn fTONAOBR ceveeevrmarerraconaacrcoaceacanoansan b3 [
Strongylocentrotus dribachieusis . X
Asterias vulgnrie. ..o
Cribrella sanguinolonta.
Solaster ondeca........ . .
Crossaster PRPPOSH. .ceeercurareoerccoccanensenraneeeraaabiciaiiaoo
Ophiopholis aculeata . i
Ophiopholis clegnns .
Qphioglypha sarsii .......coceieeen.n S P .
Mollusks : ’
SAXICAVAATCH R, c e ee et iiiiiiiite i ereeeaereee e cecaciacen
Cardium islandicum .. :
Cardium pinnulatumn .
Cardita horonlis ......
Nucula tenuis. ...
Yoldin sapotilla. .
Modiola modiolus..
Modiolaria discors
Modiolaria nexa.
Anomiaaculenta.
Chiton ruber...
Chiton albus ......... . .
Puucturella noachina. e ereaeeees
Margavita cinoron ....
Margarita undulata. ..
Veluting halfotoidea..
Velutina zonats ...... . X
Natica clausa...
Lunatin islandiea ...
Buceinum undatum.
Comoria noachina..... . . X
Trochus occidentalls. .... tereeersisenanan coereeeeeeinenen feeieeannns
Annelids:
Lepidonotus squamatus
Harmothot imbricata . ..
Nophthys, 8p....eee.n
Nereis pelagicn .
Noreis, 8P .ceucveaanans
Thelepus cincinnatus.
Brada sublwovis ...
Brada granosi ceeeeeeveceeennes
Orustaccans:
Caprellt, BP..eeceecceeeeaee e oatonetenseatiaceaas
1dotea phosphorea
TAOtORATODUBLY v e eeenetiineeeenaeaenaeaoasoncecaseons sannecnens
Leucothoi grandimanus .
Unciola irrorata . .......
Cotapus rubricornis
Lysianassa Apinitern.. .
Amphithonotus ..o e ceea s .
Pteflocheirus pinguis.
Nymphon grossipes
Thysanopodn, &p. ...
Eupagurus puboscens .
Eupaguarus bernbardus
Kupagurus krioyeri....
Hyas conrctatus..
Cancor irrorata .
Cancer borealis.......
Pandalus aunulicornis.
Pycenogonum HUOTale.eeeeeeeaeneeroeeoeeceenanns
Is’r(u:'lhiopo 8 i
Torobratuling, Bp .. c.o.cveiiiiieitireiitaesiiteiaeocenne . S
Fishes: o1 : | *
Acanthocottus, BD cocvveemiiiinieiaiiaaciciiiarnrennnn
Acanthocottus scopius groonlandicus
Murmnoides gunnelus ..cooevvoveen.
Liparis liparis
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Summary showing animals found in stomachs of cach of the gadoid fishes named—Cont'd,

GRAMPUS COLLECTION.

Specios. Cod. Hmldock.[ Hako.

Pollock.

Crustaceans:
Caucer borealis cu.u..
Cancer irroratus... .. . . 3
Hyas coarctatus ..... 3 . ..
Chionacetes opilio..... . . . X feee. I
Pandalas annulicornis.
Homarus americanus . . I
Eupagurus kriyeri....
Eupagurus bernhardus |
Mollusks:
Glyeclmeris 8iliqUR . .o.eieiieeiaiiaiii it
Natica clansa.......... . .
Liocyma fluctuoss cooeennieeene i i,
Yoldia sapotilla........
Aplrodita greenlandica. ...
Spisula solidissinn or ovalis
Spisulaovalis..............
Cylichne alba..........
Crenella poctinata.
Polinices graenlandi
Margarita cinerea .
Cyprina islandicn. . .. .
ADNOMIa ElabIB. ceveuiiiiertiiiiieiiiitiieceiioertaneenns
Echinoderms:
Pontacta frondosa ....o.ooiiiiiiiiiiiiiiiiiiaa
Echinarachniug PALMG «oocvevemeenniraieannennenennn.n.,
Annelids:
Aphrodita nceleata . ..... ..ol teeeenanen cereesians
Trophonia, 8p.ee.ene.....
Serpula,8p...............
Priapulus caudatus ?
Nereis, 8p..cevevuveeenennn.
Othor WOLIMS «cvvvevrererevenncanennes
Fighes:
Cunners and horring ..ceeeveeaiieietecioiicnianeeiennns
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4,—REPORT OF A SURVEY OF THE OYSTER REGIONS OF ST.
VINCENT SOUND, APALACHICOLA BAY, AND ST. GEORGE
SOUND, FLORIDA.

By Lieut. I'RANKLIN SwirT, U, 8. Navy.

INTRODUCTION.

Having completed the work of supplying the aquarium of the U. S.
Fish Commission exhibit at Atlanta, Ga., with specimens of the Gulf
fishes, I received instructions, dated September 30, 1893, from the
United States Commissioner of Fish and Tisheries, to proceed to
Apalachicola Bay, Florida, with the steamer Fisk Hawk and the party
under my command, and begin an oyster survey of the adjacent waters,
the waters to be covered being St. Vincent Sound, Apalachicola Bay,
and St. George Sound.

The object of the survey was to determine:

(1) The positions, outlines, characteristics, and richness or produc-
tiveness of all oyster beds located in the waters named.

(2) The positions, outlines, and characteristics of all areas of the
bottom in the same waters, suitable for the planting of oysters, either -
in their natural condition or after preparation.

Projections were furnished in three sheets covering the areas to be
surveyed. These projections were made from data obtained from the
United States Coast and Geodetic Survey Office, and areon, _~ - scale,
giving thelocation of the triangulation points and showing the shore line
from the original survey. A description of the triangulation points was
also furnished. The work to be undertaken called for all that is required
of a hydrographic party in the Coast Survey, besides all the work that
is peculiar to an oyster survey.

In the former surveys in which this vessel has been engaged a large
part of the work was carried on by civilian assistants sent especially
by the Fish Commission, but no such assistance was available in this
case, and the survey had to be made entirely by the officers and crew
of the vessel. On the Coast Survey vessels there are usually several

. commissioned officers, who, together with the crew, are trained in hydro-
graphic surveying; at the beginning of our work there was only one
officer besides myself, Mate J. A. Smith, U. 8. N,, who bad had any
experience in hydrography. Much credit is due Mr. Smith for the
ability he displayed in running the lines of soundings and in all other

work connected with the survey.
187



188 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Mate L. M. Melcher, U. 8. N., joined the vessel November 15, 1895,
and although he was inexperienced in the work at first, he soon became,
by zealous attention, a very fair observer,

Some time was occupied in training members of the crew to become
observers, recorders, and polemen, but by constant effort we were able,
at an early date, to work two different parties. Quartermasters Charles
Winters and J. W. Savage showed especial ability and zeal.

Up to December 27 I was obliged to do all the plotting myself, and
in order to keep the work up to date was compelled to neglect other
duties. The services of Mr. Eugene Veith were therefore secured, and
his long experience as draftsman, as well as observer and recorder in
the Coast Survey, especially fitted him for the work. After having
plotted the results of the survey on the projections sent by the Tish
Commission it was found necessary to construct a complete new sheet,
embracing all the work presented in proper form. for publication.
Every det~* of the work, including the plotting of the characteristic
soundings out of 80,000 soundings, was performed by Mr. Veith in the
most excellent manner.

Tidal observations were taken during the season at the main tide
gauge by Mr. Hugh Brown, who was employed by the Commission for
the purpose. He was a faithful and intelligent observer and gave
complete satisfaction. Auxiliary tide gauges were tended by members
of the crew.

Due time and attention were given to the collection of information
from the oystermen of Apalachicola, and for this purpose a regular
form of interrogatories was prepared. Without exception these excel-
lent and intelligent men did all in their power to assist us, and gave
us much useful information.

Iam especially indebted to Mr. J. G. Ruge, of the firm of Ruge Bros,,
engaged in oyster-canning at Apalachicola, for much valuable informa-
tior. .us gentleman has been in the oyster business for years, and
has made a special study of the oysters of the vicinity. The facts con-
cerning the history ot oyster beds, the oyster business of Apalachicola,
the spawning habits, etc., that appear in the report after the description
of the Deds, were obtained mostly from Mr. Ruge. The facts and fig-
ures, however, were compiled from all sources, and were the average of
all information obtained, giving due weight to each particular source.

Thapks are duo to Mr. C. H, Lind and Mr. Domingo Segree, oyster-
dealers of Apalachicola, for their kindness in furnishing information.
Both of these gentlemen took much trouble and spént much time in our
behalf without remuneration.

A good deal of bad weather was experienced during the season, and
during the days that the rain or rough sea prevented the boats from
working, the time was utilized in building signals, when possible, or in
office work on board ship. The boats used were the ship’s flatboats
and steam launch, until near the end of the season, when the launch was
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lost in the hurricane on the night of February 5. The launch was very
old and was worn out in service, and had previously been condemned.

During February, 1896, a good deal of sickness was experienced by
the party, there being sometimes as many as six men on the sick list
at one time. This caused cither suspension of part of the work or
double labor for those who remained in good lealth, as the efforts of
every officer and man on board were taxed to their utmost throughout
the scason.

The work was begun on November 12, 1895, and continued until
March 28, 1896, without intermission, except from December 23 to
December 28,1895, when a run to Pensacola was necessary to replenish
the coal supply. On March 17 I received instructions from the acting
Commissioner to close the work in time to arrive in the Delaware for
the season’s shad hatching. By this time all work of importance had
been finished, and there only remained to survey a few oyster bedsin St.
George Sound, which were of little account, as no marketable oysters
are obtained from them. ’

"A report by Mr. H, I, Moore, assistant, United States Fish Commis-
sion, upon the specimens collected from the oyster beds, is appeuded
(pp. 218-220). :

‘GENERAL SCHEME AND METHODS OF WORK.

The work, in accordance with the instructions given, was not to be
a mere reconnoissance or examination of a few important beds, but a
complete survey of every bed and area where oysters were found, as
well as a thorough examination of the bottom of the whole region cov-
ered, in order to determine its suitability for oyster-planting. There-
fore it was necessary to adopt a scheme of hydrographic surveying, in
which the lines of soundings should be close enough together to insure
the detection of every oyster reef, however small, and show the charac-
ter of the bottom in every locality,and at the same time not to run the
lines unnecessarily close, so that the work might be pushed on as quickly
as possible. The local oystermen, although able to give the approx-
imate location of the more important beds, could not, of course, be
depended upon to give the limits of all regions where oysters were
found or to give the locations of the smaller beds. These facts could
only be determined by actually running the lines, keeping an accurate
record, and plotting the resulting development on the projection. How-
ever, the elaborate development of the bottom, as generally required in
the Coast Survey work, was not here necessary, and the ground could be
covered more quickly, as far as the hydrographic part was concerned.
But, in addition to the hydrographic work, tliere were many other con-
siderations. Of the first importance was the question of deusity or
salinity of the water, the determination of which alone would show to
a great degree the suitability of any locality for cultivating purposes.

The questions of the physical observations on the beds and the exam-
inations of the oysters themselves were of the greatest importance.
1t was necessary that sufficiently accurate current observations should
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be taken to establish the approximate velocity and the general set of
ebb and flood tides, as such data is essential in connection with the
food supply of the oyster and the amount of silt or mud deposited on
the beds. oo

As the spawning habits of the oyster depend to a great extent on
the temperature of the water, the temperature observatious were im-
portant. Information in regard to the spawning was to be collected
from local sources and from a study of tlic specimens preserved.

The first matter of consideration was the location and establishinent
of the tide gauge. A position was chosen for the main gauge, which
was centrally located with regard to the whole area to be covered, and
at the same time in a location where the tides would be normal as far
as possible, and where the density and -temperature observations would
give good average results for a large area. The gauge was established
on the north side of Apalachicola Bay, between Green Point and Apa-
lachicola. Auxiliary gauges were used and compared with the main
gauge whenever a difference of level or difference in the time of high
or low water existed. At the end of the season several different bench
marks were established, that the result of the long series of observations
might be useful in the future.

Density, temperature, and current observations, as well as all the
usual observations required by log, were taken at the ship regularly, as
well as at the main gauge, so that at wmany localities a long series of
observations were obtained.

The triangulation points given were those determined and marked
at the time of the original survey in 1858. As may be supposed, many
could not be recovered, and in some cases their sites had been washed
away by the encroachment of the sea. In Apalachicola Bay and St.
George Sound so few.were recovered that it was necessary to triau-
gulate a considerable arca, by use of the theodolite, in order to establish
the signals. In St. Vincent Sound, owing to its remote position, nearly
all the triangulation points were recovered. Signals were built on the
triangulation points when recovered,and other signals built and located
along the shore and on the reefs of the sounds.

The waters of Apalachicola Bay and the adjacent waters are very
shoal, and a good deal of time was lost on that account, as the IFish
Hawk, drawing 8 feet, could only navigate in certain channels, and
then only, in some cases, at high water. St. Vincent Sound eould not
be reached from the eastward, on account of shoal water, and the scene
of work was too far off to send the boats. Therefore, an attempt was
made to get the ship into Indian Pass, which proved successful after
first surveying and buoying the channel. The channel was very nar-
row, but deeper water was found than was shown on the Coast Survey
chart. An inspection of the chart accompanying this report will show
a few other channels surveyed that were apparently not necessary to
the work, as, for example, the cut across Cat Point Shoal and the cut
and channel to Apalachicola, but in every such case these surveys were
made for convenience in navigating the ship.
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The work of running lines of soundings was begun at Indian Pass
and continued toward the eastward. Many of the oyster reefs of St.
Vincent Sound are very narrow and small, and therefore the lines had
to be run quite close together.

.The scheme of sounding lines in general consisted of one system ot
lines running in a north.and-south direction, these lines being con-
nected with the shore by a system of zigzagging. The lines were run
from 50 to 100 meters apart, according to the nature of the bottom, and
as the oyster reefs or areas of scattered oysters were discovered they
were developed by additional lines, and the physical observations and
close examination of oysters and beds were made, as will be explained
hereafter.

The position of the boats on the lines, and at all times, was deter-
mined by the adoption of the three-point problem in the same manner
as commonly employed in hydrography. Therefore the contour of the
bottom and delineation of reefs are as accurately shown on the sheet
as they would have been had the survey been a hydrographic one
purely; and, on account of the long series of tidal observations, lasting
44 months fmd including 122 low-waters, an excellent plane of refer-
ence was established for reducing the soundings to the plane of mean:
low water, In running the lings advantage was taken of the shoalness '
of the water and softness of the bottom to place and locate poles with
flags for ranges. Throughout the survey the liiies were run on these
ranges thus established, and the accuracy of the work considerably
increased in consequence. '

On account of the shallowness of the water in localities where oysters
were found, it was impossible to use the ship for dredging purposes.
The oystermen employ tongs entirely, and tongs were found to be more
serviceable than the boat dredge for our purpose. In estimating the
number of oysters to the stated given arca—as for instance, a square
yard, the comparison generally used in former surveys—tho boat was
moored, and the oysters on the bed were tonged and counted within
the hmlts covered by the bottom of the boat, and the result reduced to
square yards. Any method employed for this purpose, although correct
enough for the particular locality where used, would, of course, only
give a rough approximation for the whole oyster region, unless an
almost infinite number of such observations were made. Still this
metliod gives a standard to which observations made in future surveys
may be compared, and thus show the increase or decrease from time to
time in the number of oysters on the beds.

) The shoalness of the water allowed the use of poles in taking sound-
Ings'and obtaining the character of the bottom. A sounding pole was
constructed on board ship that was particularly well adapted for the
work in hand; it consisted of the pole proper, made of juniper—
the lightest wood obtainable—and a metal disk fitted on the end of
the pole, connected with it by a copper wire. This wire was simply
to prevent the loss of the disk in case of the breaking of the pole,
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and was inlaid in a groove in the side of the pole. The disk was of
brass, 3 inches in diameter, and slightly concave on its lower surface.
It was attached by means of a screw cap to a 3-inch length of l-inch
piping, into which the pole was fitted and riveted.

These poles were 1} inches in diameter at the lower end, and slightly
tapering to the upper end. They were 14 feet long, and, constructed as
described, were light, well balanced, and strong. By their use the pres-
ence of oysters could be immediately detected, not only by the ¢feel”
of the pole to the poleman, but also by the ringing sound given out on
striking shells, easily heard by the officer in charge of the boat. At
first, observations were taken and examinations made whenever the
oysters were discovered in running the lines; later, it was found better
to run the lines first, plot the position of oyster beds, and then to
revisit the beds, occupying different stations previously marked out on
the sheet. This latter method secured uniformity, and was more
thorough, as it prevented the too hurried observations that were likely
to occur. All oyster reefs and areas of scattered oysters were carefully
located, the reefs composed solely of old shells, as well as those of live
oysters, and whether of the raccoon type or not.

Full notes were kept in the record books of the result of the examina-
tions—the type of oyster, shape, size, and appearance of the shell,
whether single or in clusters, growth on shell, appearance of spat or
young growth, flavor and condition of oyster, number of oysters to
stated area, proportion of live oysters to dead shells, appearance of
bed, growth and cleanliness of bed. A careful lookout was kept for
enemies of the oyster, as starfish, drumfish, drills, conchs, sponges,
etc., and their presence noted. At cach observation point the probe
was used to determine the different layers at different depths of the
bed. An especially constructed probe, with a steel drill point and con-
nected by lengths of piping, was used, and in some instances was driven
to a depth of 12 feet. At each observation point specimens of oysters
were preserved, and these specimens at the end of the scason were
turned over to a Fish Commission expert at Washington for examina-
tion, and a report made upon them. The result of the examination
appears in this report.

In considering the question of bottom suitable for the planting of
oysters, those areas were recorded favorable when the bottom was suf-
ficiently bard to prevent the oyster from sinking, and, at the same tine,
possessing sufficient cohesion to resist the shifting action of the waves,
all other conditions being also favorable. Very soft, muddy bottoms
waere considered unsuitable, but those of a somewhat firmer consistency
it was considered possible to make suitable by covering them with
layers of stones or shells.

‘When working in St. Vincent Sound the ship was some 18 miles from
Apalachicola and it was necessary to send the steam launch to that
town once a week for provisions and mail. Later, when the work had
progressed to the eastward, a return to an anchorage about 3 miles
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off Apalachicola was made on Saturday afternoons for the same pur-
pose. The vessel could not, without danger of delaying the work by
waiting for high water, make an anchorage nearer the town, on account
of the shoal water. When the work had reached the eastern part of
Apalachicola Bay, the ship was moved every day to the scene of work,
that as little time as possible might be Jost in goin g to and returning
from work. These short runs were made under one boiler in order'to
save coal, and although the vessel was under way nearly every day
an average of only six-tenths of a ton of coal was used per day.

As is usual in hydrographic work, each position of the boat was
plotted on the boat sheet, in order that the offscer in charge of the
boat might know his exact location and ‘direct his course accordingly.

The work was kept plotted up to date on the smooth sheet, the
draftsman cach day plotting the work of the day previous from the
record. At the close of the season a large amount of work remained
to be done by the draftsman to complete the sheet, and preparo a new
one in such form that it could be photolithographed for publication.

SUMMARY OF WORK.

Aron survoyed, aquaro miles .............. 28 | Number of low-waters observed for estab-
Aroa of oystor bods located, in acres— lishing planc of reference ..e..e.eeeeee.- 122
thick growth c.ooooiiieiiaiiieecenieons 1,786 | Total numhorof observations for density.. 098
Arca of oyster beds located, in ncre®— Total number of observations for tempor- :
peattoring growth ool 3,509 1 QLUYO -eeerivmiaeniacciiieceeaoaiairanese 698
Area of goud plunting gronnd locatoed, in Number of times current observations
ACTEB o ecveavcasenosannsossanensnmsacses G, 850 . woerorecorded ool 792
Number of soundings takon.. 75,120 | Numbor of apecimens prosorved .......... 40

Number of anglos taken
Number of miles of sounding and detor-
minations of the bottom......ooaevenno-n 014.8

7,815 I Timo in wlich survey was mado, Novem-
bor 12, 1895, to March 28, 1806. :

Answers to u series of questions were obtained from all oystermen
and dealers.
GENERAL DESCRIPTION OF THE AREA COVERED BY THE SURVEY.

The area covered includes an extent of about 21 miles in an east-and-
west direction and at its widest part about 63 miles in a north-and-south
direction. It consists of Indian Lagoon, St. Vincent Sound, Apalachi-
cola Bay, East Bay, and the western end of St. George Sound.

Apalachicola Bay is the largest and most important of these bodies
of water, and is bounded by the mainland to the northward and by St.
Vincent Island, Sand Island, and St. George Island to the westward
and southward. It is entered from seaward throngh West Pass.

The extension of Apalachicola Bay to the castward is called St.
George Sound. This sound is inclosed by St. George Island and the
mainland from Cat Point to the eastward.

East Bay is a shallow body of water adjoining Apalachicola Bay to
the northeastward. -

St. Vincent Sound is formed by the island of that name. It narrows
toward its western end and communicates with the sea at Indian Pass.

Indian Lagoon is a small, shallow body of water formed by Indiar
Peninsula, and having only one narrow inlet at Indian Pass.

F. R, 96——13
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ST. VINCENT SOUND.

General description.—St. Vincent Sound contains about 15 square
miles and extends in a general east-and-west direction for about 9%
miles, and varies in a north-and-south direction for about 23 miles at
its eastern end, to  of a mile at its western end. The eastern part of
the sound is quite shoal. Only about 4 feet at low water can be carried
from Apalachicola Bay. The western part is connected with the sea by
Indian Pass, through which 8 feet can be carried at low water under
favorable conditions. After entering the pass a narrow and compara-
tively deep channel extends about 2 miles to the eastward. '

Indian Lagoon, a small, shallow body of water, nearly landlocked, is
connected to the western end of St. Vincent Sound by a narrow, crooked
channel. A material difference was found in the shore lines of the
sound when the present survey was compared with the original, the sea
having encroached on the shores of both the mainland and St. Vincent
Island. At some localities the shore line of the latter had receded
nearly one-fourth of a mile.

It also appeared that the oyster reefs exposed at low water, and now
composed of only dead shells, have changed considerably since the orig-
inal survey. A peculiar hydrographic feature of the sound is a deep
hole or basin which is found about 2 miles from the western end of the
sound. At this point the waters of the sound are compressed between
two long, narrow oyster reefs, which make out from either shore. These
long oyster reefs are dry a greater part of the time, and seem to form a
natural division between the different types of oysters of the sound, as
well as the sound itself. For convenience this place was designated
as the Bulkhead. The sound carries off a part of the fresh water from
Apalachicola River and also receives a small fresh-water supply from
the various runs on the mainland and from the creeks of St. Vincent
Island.

As might be expected, the densities of the sound vary considerably.
The eastern part of the sound has the greatest fresh-water supply, and
has an average density of 1.0106, with an average temperature of 530 F,
There is probably very little difference in density at the times of ebb
and flow until the Bulkhead is reached. Just to the westward of the
Bulkhead the density averages 1.0197, and temperature 53° I7.

At Indian Pass the water is quite salt at all stages of the tide, the
average density being 1.0234, the average temperature 57° I,

In Indian Lagoon the density at the eastern part is 1.0217, the temper-
ature 61° F.; at the western part the density is 1.0219, the temmperature

- 60° F. These observations, however, were single ones and not the
average of many, as the locality was not considered of sufficient impor-
tance to take a series of observations.

In former years a large part of the oysters brought into Apalachicola
were taken in St. Vincent Sound. During the season of the survey
only one vessel—a small schooner with three men—was engaged in
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oystering there, while the fleet of oystermen had changed the location
of their work to the eastward.

The Bulkhead forms a natural division between the oyster beds of
good quality and those of the raccoon type.

Oyster beds of Indian Lagoon.—Indian Lagoon, as far as surveyed,
contains five-eighths of a square mile. It is very shoal, having. only
about 2 feet of water at low water, and it is difficult for even a small
boat to navigate it, although 4 feet can be carried in by the channel
at the entrance. The lagoon, being nearly an inclosed body of water
and having its entrance so near the pass and the ocean, is naturally ill-
fitted to support oyster life of the highest type, and it was found that
most of the oysters were of the raccoon type.

There are about 10 acres of a very scattered growth of oysters :
along the south shore, and the whole area between the reefs on the
pnorthern side and at its entrance contains about 20 acres. These reefs
extend out from the shore for about half a mile, and are composed
of dead shells, which are exposed, except at very high tide. These
are, as a rule, about 2 yards in width. The whole northern shore of
the lagoon is a marsby flat extending back to the woods, fringed at
intervals by the reefs, as described. The oysters are found on.the
edges of reefs, and the intervening spaces between the reefs are com-
posed of very soft mud. The bottom of the whole lagoon, with the
exception of one small bank of dead shells near its center and a narrow
strip along its southern bank, is composed of very soft mud. There is
no area suitable for pla,nting oysters, and the lagoon as a source for

_obtaining oysters for market is of little importance.

Oyster beds of St. Vincent Sound, between Indian Pass and the Bulk-
head.—St. Vincent Sound, between Indian Pass and the Bulkhead,
contains 2 square miles, and is mostly shoal, with the exception of a
narrow channel extending its whole length. This channel is 20 feet
deep at the pass, and 7 feet at low water can be carried to the Bulk-
head, where, as before mentioned, there is a deep basin of 32 feet.

Along the shores of this part of the sound are long, narrow reefs of
dead shells, dry, except at extreme high water. In some cases these
reefs extend out a mile into the sound. They are quite narrow, being
from 2 yards to 10 yards or more in width. The reefs forming the
Bulkhead were found to have altered in shape considerably since the
original survey. Besides the long reefs there are various small reefs
and patches on each side of the deep channel.

The oysters are of the raccoon type and are found along the edges
of the reefs, close inshore. On the north shore, near the entrance to
the lagoon, there is a network of reefs of dead shells, similar to those
on the north side of the lagoon. All the oysters in this part of the
sound may be classed as scattering, and they cover about 10 acres.
Near the center, on the southern side of the channel, is a bank of dead
shells of 70 acres, and to the westward of this bank and adjoining it
is an area of 84 acres suitable for planting.
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The bottom of this location is hard mud and is smooth and clean.
The whole planting area extends along the southiern edge of the chan-
nel for 14 miles and reaches nearly to the Bulkhead. The velocity of
the current in the channel is about 2 knots an hour, setting in the direc-
tion of the channel, and the current on the planting area is somewhat
less. The density here is 1.0197, which is considerably higher than
appears on the best oyster-grounds to the eastward, in Apalachicola
Bay and elsewhere. The average temperature for the time of obser-
vations was 530 F.—the highest 57° F., the lowest 48° I,

Considering that the Bulkhead acts as a barrier to shut off, not only
the supply of fresh water, but also the source of food, it may be said
that this planting ground would probably not give as favorable results
as other grounds to be described later. This portion of the sound is
therefore not of great importance, either as a source of obtaining oysters
for market or as planting ground, for, except in the localities mentioned,
the bottom is very soft mud and the water is not eutirely suitable for
oyster life.

Oyster beds of St. Vincent Sound Sfrom the Bulkhead to its eastern
limit.—St. Vincent Sound between the Bulkhead and its castern limit
covers an area of about 13 square miles, and is about 7 miles long,
with an average width of nearly 2 miles. It is generally shoal, aud
only 44 feet can be carried through it into Apalachicola Bay.

The fresh-water supply is furnished by the various runs and creeks
on both shores and by Apalachicola River to the eastward; the amount
of salt water is regulated by the barrier formed by the Bulkhead. The
carrent runs with a gentle flow throughout itslength and gives an abun-
dant food supply. The temperatures are not abnormal. About half
of the bottom is either hard or soft sand, or hard mud. All the condi-
tions are therefore quite favorable to oyster life, and it was here that in
former years a good part of the main supply of oysters was found by
the oystermen. Doubtless the only reason that they do not exist now in
great numbers is that the supply proved too small for the demand, and
thus the overworking of the beds gradually brought about their pres-
ent condition. ITowever, it seems from the quantity of young growth
found, and from the general appearance of the beds, that if they were
left undisturbed for a few years they would recover their former
productiveness. This is likely to occur, as practically the beds are not
worlked at present.

Of the thick growth of oysters found in this area, there is a bed con-
taining 50 acres on the north side, just east of the Bulkhead. Near
the center of this growth there is a long, narrow reef of dead shells,
exposed at nearly all tides and extending in a NW. and 81, direction.
The oysters bordering this reef are found more closely together than
the outlying ones; they are all single oysters and are of good quality.
There is another area of demse growth, of about 13 acres, near the
mouth of the large bayou on the north shore of St. Vincent Island.
The oysters here are of good quality and are large, single oysters.
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The area for 3 miles to the eastward of the Bulkhead, included
between the 3-foot curves of either shore, are covered with patches of
dense growth of oysters. There are, in all, 19 of these patches, making
a total of 38 acres. Of these there are several containing only about
1 acre, and the largest contains 5 acres. . ‘

All these small clusters of dense growth of oysters have the same
characteristics. The oysters are found surrounding reefs of .dead
shells, which are usually awash at iigh water. The reefs are narrow
and crescent-shaped, with their concave surface to the eastward, and
invariably run in a north-and-south direction. They shoaloff gradually
on the eastern side and rise abruptly from the deep water on the western
side. The oysters extend ont, as a rule, abonut 30 yards to the cast-
ward and about 20 yards to the westward of the reef. They are found
singly and are in excellent condition and of good quality. In many
instances spat and young growth were noticed. The reefs all arise
from a soft, muddy bottom to a height of 8 or 9 feet, in some cases,
while over a few of the castern outlying patches there is a depth of
about 2 feet at low water.

The scattered growth of oysters in this part of St. Vincent Sound
covers considerable avea, there being 1,500 acres. The largest extent
of the scattered growth occurs on each side of the sound, inside the
3-foot curve and nearly opposite the area of patches of dense growth
before mentioned. Secattered oysters are also found all along the south
shore from the Bulkhdad to St. Vincent Point, although, except in the:
locality just mentioned, they form ouly a narrow band. They are also
found some little distance up the bayous of St. Vineent Island. On
the north shore they extend as far to the eastward as the beds in the
middle of the sound. The oysters ave found on bottoms of hard mud
and hard and soft sand. They oceur in bunches of from 5 to 8 in each
bunch, aud are good-sized aund well-conditioned, cxcept close inshore,
where they are smaller and poorer.

On the south side of the sound, just to the east of the Bulkhead, is
an area of 162 acres, where there was formerly a bed of oysters, but
where now only shells can be found. As no drills, starfish, drumfish,
or other enemies of the oyster were discovered, it is probable that the
loss of the oysters of this bed, as well as of the bed to the westward of
the Bulkhead, was occasioned by one of the various hurricanes which
have recently swept this region, the oysters being smothered by the
mud deposited, which had been stirred up by the unusual currents and
heavy seas. .

Planting ground.—In addition to the areas of scattered oysters, there
are, in this part of the sound, 1,405 acres of excellent planting ground.
The strip along the northern shore extends from the scattered area to
Green Point, and makes out from shore about a quarter of a mile, and
out to adepth of about 4 feet at low water. This strip covers 665 acres.

The only attempt at oyster cultivation in the area covered by the
survey was made by Mr. J. G. Ruge, of Apalachicola, on the north
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shore of St. Vincent Sound, just to the eastward of the thickest section
of the scattered oyster area. There is a good scattered growth there at
present, which probably resulted from this planting. Mr. Ruge was
unsuccessful, owing, as he states, to insufficient protection by the State
law. The planting ground along the St. Vincent Island shore covers
740 acres, and extends from the wide belt of scattered growth to Silva’s
Bar, and out to a depth of about 5 feet at low water.

The whole eastern portion of St. Vincent Sound is well fitted by
nature for the cultivation of oysters. The density and temperatures are
favorable, the bottom is smooth and uniform in depth, and the locality
is well sheltered from violent storms; it is generally deep enough nob
to be affected by the freezes which occur during the heavy northers in
winter, when the surface of the water is far below mean low-water
level. This locality is free from enemies of the oyster, as far as known,
and it is not likely to be affected by freshets in the Apalachicola River.
Probably the whole eastern part of the sound might be placed under
cultivation by covering the soft mud-of the bottom with shells or other
suitable substances, to which the spat might attach itself.

APALACHICOLA BAY.

General description.—The whole bay covers an area of 63 square miles,
It extends about 10 miles in an east-and-west direction and about 63
miles in a north-and-south direction. It is connected with the sea by
West Pass, Sand Island Pass, and New Inlet. The latter two, on
account of their shoal water, are of little importance. Through West
Pass 13 feet can be carried at low water, and after entering the bay
the channel deepens to 16 feet, and this depth can be carried to a posi-
tion northwest of New Inlet. With the exception of this deep channel,
the bay is generally shoal, the depth decreasing as the northern shore
is approached. The most noticeable hydrographic feature of the bay
is an oyster reef, composed mostly of dead shells, which practically
divides the western part of the bay. This reef is called St. Vincent
Bar, is very narrow, and extends out from St. Vincent Point in an
easterly and southerly direction for about 4 miles. 'The ship channel is
around the south end of this reef, but there is a boat channel through
the reef, with 4 feet at low water, about half a mile from St. Vincent
Point. Between St. Vincent Bar and Apalachicota are found all the
oyster reefs of the western part of the bay. These beds were formerly
productive, but are not at present worked.

The central part of the bay is devoid of oyster beds, and only a few
beds, mostly of scattered oysters, are found in the eastern part, until
St. George Sound is reached.

By far the greater part of the bottom of the central portion of the
bay is soft mud. There is a dredged channel to Apalachicola, and also
one into St. George Sound. The latter body of water adjoins the bay
to the eastward, and a line drawn from Cat Point, south, forms the
division. The bay adjoins St. Vincent Sound at a line between Green



OYSTER REGIONS OF APALACHICOLA BAY, ETC. 199

Point and St. Vincent Point. The northeast extension of the bay is
called East Bay, and is very shallow, Itisunimportant as far as oyster
interests are concerned. The same is true of Shoal Bayou and Alllgator
Bayou, the latter being very nearly dry at low water.

Apalachicola River enters at Apalachicola and furnishes the main
fresh-water supply to the bay. The shore to the eastward, as far as
East Bay, is cut up by the different mouths of the Apal'whlcola and
other rivers. It was noticed that the north part of the bay, near the-
mouths of the rivers, had shoaled considerably since the original
hydrographic survey, and in one case, noticeably, there had been an
increase of depth in a locality where there had formerly been a shoal
reef. As this occurred in a part of the bay which is a thoroughfare
for vessels bound for Carrabelle, and as the channel was not known
previous to the survey, this newly discovered chanuel is of great
hydrographic importance. This channel is about 1} miles north of
Cedar Point and mnearly in line with Cedar Point and Cat Point.
Through it 8 feet can be carried at mean low water, which is half a
foot more water than could be carried by the buoyed channel. This
new channel should undoubtedly be buoyed.

Many other changes will be noticed by comparing the accompanying
map with the Coast Survey chart. This map may be used with the
greatest confidence by the navigator, as the hydrographic survey was
carried on with the greatest care and exactness.

Densities. ~The observations at the mouth of Apalachicola River,
extending over a period of two months, gave au average density of
1.0043 and temperature of 53° I. The highest temperature was 62° F.,
the lowest 48° F. The density between Apalachicola and Green Point
(mean of 295 observations) was 1. 0057 and the temperature 54°, with
maximum 69° and minimum 320, At a position’ 13 miles off shore from
the latter locality, the density was 1.0106 and temperature 53° F., with
maximum 57° and minimum 49°. Other densities and temperatures are
shown on the map, but are not the result of such extended observations.

It must be borve in mind that, as the survey was carried on during
the latter part of the winter and early spring months, the densities and
temperatures are, of course, quite different from what they would have
been in the summer. The densities probably show a maximum fresh-
ness, as during the dry summer months they would show a maximum
saltness. This was exemplified by the long series of observations taken
during the survey, the difference between the first and latter part of
the observations being very marked. For days during the latter part
of the survey the water was entirely fresh.

An apparent discrepancy exists between the densities shown in the
southwest part of the bay and the others near the source of fresh water,
the former being lower, or fresher, than the latter. This is accounted
for by the fact that during the time the offshore observations were
taken, the water at the north shore stations was perfectly fresh., As
before stated, there was only a short series of observations taken at the
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southwest stations, on account of the short space of time available,
The ebb and flow of the tides, as well as the force and direction of the
wind, seemed to affect the densities to a very small degree at the wain
station, which was about half way between Apalachicola and Green
Point. Off the mouth of the river the density was affected by the wind
considerably, a northerly wind bringing low densities.

Observations were taken to establish the relation between the surface
and the bottom densities and temperatures, and it was found that no
appreciable difference existed ; therefore, in taking the observations, a
mean depth was generally used. This uniformity is explained by the
fact of the shoalness of the water. In the eastern part of the bay the
density and temperature observations were carried through congiderable
periods, and the results may be thoroughly relied upon. The densities
decrease from the southern shore towards the northern shore, until, in
East Bay and in Shoal Bayou and Alligator Bayou, the densities show
the water fresh. In these bodies of water no oysters are found.

The currents.—The currents of the bay are moderate in velocity, but
are sufficient to furnish an abundant food supply to the oysters. On
aceount of the shoal water they depend for the direction of their set
on the winds. Heavy easterly or northerly winds drive the waters of
the bay before them, without regard to the ebb or flow of tho tide, and
sometimes cause currents of considerable velocity. The heavy north-
ers drive the water out through the passes with considerable velocity,
and southerly gales cause strong northerly currents in them, in both
cases without regard to the normal ¢bb and flow of the tides.

At a position about 14 miles southeast of Green Point, the ebD cur-
rent runs to the westward and the flood current to the castward, the
velocity in each case varying from half a knot, in light breezes, to
14 knots or more in strong winds.

Off the beacon, at the entrance to the dredged channel to Apalachi-
cola, the current is just the opposite in the corresponding directions of
ebb and flood; here cbb current sets to the eastward and flood to the
westward. In calim weather each current runs about half a kunot an
hour. There are times when a greater rise and fall of the tides give a
southerly and northerly direction to the e¢bb and flow respectively. In
strong westerly gales the current runs from 3 to 4 knots an hour to the
eastward, as long as the wind continues strong. '

Off buoy No. 8, between Cat Point and the beacon, the flood runs to
westward and the ebb to castward.

At a position abont three-fourths of a mile to the southward of Cat
Point, the flood runs to the westward and the northward, and the ebb
to the eastward and southward; the currents have an average flow of
about 1 knot an hour. These, of course, are the average currents
under normal conditions.

On the southern side of the bay, off Cedar Point, the flood runs to
the westward and the ebb to the eastward, each with an average velocity
of half a knot per hour. The same general rule seemns to apply to the
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current, with regard to direction of ebb and flow, all along the shore of
St. George Island as far as New Inlet. Over the oyster bed known as
East Hole the appearance of a mossy growth on the beds would seem
to indicate eddying currents at this part of the bay, but this -theory
was not established by observation on account of lack of time. At a
position between the central part of St. Viucent Bar and West Pass,
the currents run to the eastward during flood and to the westward
dumnfr eblb. TFlood current has a velocity from 1 to 24 knots and ebb
from 4 to 1 knot per hour.

As in other parts of the bay, the winds govern the currents very
perceptibly.

The tides.—The mean rise and fall of the tides, established by con-
tinuous observations lasting during the period covered by the survey,
was 1.8 feet, but it must be borne in mind that the tidal observations
were taken during the winter and early spring, and that a somewhat
differcut result might have been obtained from a semes of observations
during the summer.

The tides are very much affected by the winds, and this is particu-
larly noticeable during the heavy northers, when the water i§ driven
out of the bay and the tide is very much below the level of mean low
water, being in some cases as much as 1.1 feet below. This very low
water is usually accompanied by cold, and sometimes by freezing
weather, which is very destructive to such parts of the oyster beds as
are exposed. Heavy southerly gales cause unusually high tides, and
hurricanes and freshets cause disastrous foods,

As is well known, there is usually but one tide in twenty-four hours
on this part of the Gulf coast, and the tides are very irregular. At
times during the survey the tide would be low for several days together,
and then, again, would be high for a considerable period. In fact, the
tides are affected by the winds to such an extent as to sometimes
almost obliterate the etfects of the lunar influences.

WESTERN PART OF APALACHICOLA BAY,

Silva’s Bar.—The dense growth of oysters on this bar covers 16 acres,
and the scattering growth, surrounding the bar proper, contains about
200 acres. The bar has from 2 to 3 feet of water on it at low water, and
extends nearly north from St. Vincent Bar for about three-fourths of a
mile, being about 100 yards in width. The scattering growth extends
out half a mile beyond the bar, and is over one- -fourth of a mile in width.

The oysters of this bar are of excellent quality,and there is only one
other bed—Cat Point Bar—which can be compared with it. These
oysters also compare very favorably with the best northern oysters.
They are most plentiful on the northern portions of the bar, being found
here, in number, about 20 to the square yard, and are about equally
divided in bunches and single oysters. They average from 3 to 5 in a
bunch. The whole area of oyster bottom is quite clear, with very little
vegetable growth. The oysters are covered generally with barnacles
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and mussels, and in some cases with vegetable growth to a small degree..
By using the probe on the bed proper, it was found that it was about.
a foot thick, after which a strata of hard sand was met with, and then
soft mud. Considerable quantity of young growth, in different stages
of development, was noticed, but no collection of spat. No enemies of
the oyster were discovered. The bottom covered by oysters consists of
hard sand.

St. Vincent Bar.—This bar is a very long broken one, consisting, for
the most part, of dead oyster shells, and extending about 1 mile. in
an easterly direction and about 3 miles in a southerly direction. Oys-
ters are only found at the.northern end, and are not sufficiently close
together to be designated as dense growth. The area of scattered
oysters covers about 200 acres, and the area of the old bed lying
to the southward, consisting only of shells, covers 335 acres. At the
northern end of the reef there is a shell bank, out of water about 13
feet at high water, and extending out from St. Vincent Point half a
mile; then comes the boat channel before alluded to, and then another
shell bank extending half a mile. ¥rom this point, the reef is broken
up into patches which are exposed at high water.

A marked peculiarity of this long reef is that it is very steep-to on its
southern and western sides, and shelves off gradually on the northern
and eastern sides. The oysters are found almost entirely on the latter
or shelving side, but they do not extend along the reef more than 1%
miles. The oysters occur in bunches of from three to six, and are also
found singly. They are all of good size and excellent quality, with
the exception of those that are on the tops of the reefs, awash at low
water, which approach the raccoon type. A good growth of young
oysters, in different stages of advancement, was found all along the
reef where there are oysters, and the bed seemed to be improving.

No oysters of any marketable value are found on the reef beyond the
limit already mentioned. There are, however, somne oysters of young
growth which give promise, if undistarbed, of forming a bed, in course
of time, of some commercial value. Of the enemies to the oyster, one
single drill was found at the end of the bar, and this was the only drill
found in this part of the bay. . _

The probable loss of this oyster bed, which in former years was one
of the most productive, is due probably to the very severe hurricane
which occurred several years ago. At that time the bar was completely
covered up by mud, and only of late years has it begun to clear. Dur-
ing the hurricane the southern portion of the bar was more exposed
than the northern portion and the beds to the northward, which
accounts for the fact that oysters are still found in the latter localities.

It isgenerally supposed that a swift current is favorable to oyster
life; the whole length of St. Vincent Bar is favorably placed in this
respect, a8 the current over it, banked up by the reef, has considerable
velocity. The densities here are more influenced by the flow of thetide
than in any other locality in this vicinity. '
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As before remarked, there is apparently no reason why the whole of
St. Vincent Bar should not again become a productive bed, and the
general appearance of the young growth bears out this opinion.

The shell reefs north of the end of St. Vincent Bar.—A number of shell
reefs, with no live oysters on or near them, are found about 14 miles
north of the end of St. Vincent Bar. These former oyster beds are
similar to the southern part of St. Vincent Bar in regard to there being
no oysters of full size found on or near them. They consist of one large
reef with 4 feet of water on it at low water, containing 23 acres, and
three other smaller ones, containing altogether 13 acres. They all
rise abruptly out of from 8 to 10 feet of water. On these beds the shells
occur in clusters of from 8 to 10, and vary in size from % inch to 4%
inches in length. The inside of the shell presents a clean appearance,
as if the shell had been buried and only lately uncovered; this
applied to the smaller as well as to the larger shells. The outsxdes of
the shells were covered with barnacles, and a good many oyster crabs
were noticed. A few live oysters of young growth, about half an inch
in diameter, were found on many of the shells, but this growth seemed
to be confined to theridges of the reefs proper. The old shells are very
closely packed, and a good many are covered with a coating of mud.
The probe showed thesc beds to be about 34 inches in thickness.” Under
the beds there is a layer of Soft mud for a depth of 2 feet, and then hard
sand for about a foot or more. No vegetable growth was found on the
beds, and no enemies of the oyster could be discovered. Undoubtedly
the loss of these beds was due to the same cause that destroyed St.
Vincent Bar—namely, the hurricane before spoken of. The appearance
of the beds indicates that they had been buried and only lately uncov-
ered. It is likely that these beds will recover, if not molested.

South Lump.—This is the name given to an oyster bed which lies
half way between the end of St. Vincent Bar and Tow Head Island,
near Apalachicola, and about half way between them. It contains 35
acres of quite a dense growth of oysters, which are, for the most part,
small in size. The reef runs east and west, and is five-eighths of a
mile in length, and a little more than an eighth of a mile wide at its
widest part. It has over it a depth of from 3 to 6 feet at low water,
with a ruling depth of 4 feet. The depth of water surrounding the
reef is from 8 to 9 feet at.low water, and the reef is more shelving on
the north than on the south side. This bed, like the others surround-
ing it on the north side, was formerly very productive, but it, like
the others, was so overworked that it became depleted a few years
ago. Since that time, these beds have been left to recuperate, and it
seems probable that, if left undisturbed, they will soon recover their
former productiveness. At present among the old shells are found
some full-grown oysters—about two to a square yard—while all over the
bed young oysters are found of all sizes, all in a healthy condition. No
enemies to the oyster were discovered. The bed is 2 feet in thickness,
and underlying the bed it is hard sand.
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Oysters between South Lump and central part of St. Vincent Bar.—A
cluster of beds, surrounded by a scattered growth of oysters, occupies
a space about half way between South Lump and the central part of
St.Vincent Bar. The reefs proper consist of one large crescent-shaped
reef, containing 18 acres of dense growth, and two smalk ones to the
east and west of the large one, containing respectively 4 and 3 acres.
The large area of scattered growth lies to tho westward and northward
of the reefs, and contains 145 acres. On the beds there are 4 to 5
feet of water, and the water surrounding them and on the scattered
growth is about 7 to 8 feet in depth. There are some full-grown oysters
in bunches of from 2 to 4, but the beds consist principally of young
growth in all stages of development, most of which seems to be in good,
healthy condition. .

With regard to the young growth a peénliar circumstance was noted
in a few instances: Among the shells tonged up were found attached
small shells of 14 years growth, which had died and were filled with
mud. Where the old shells were taken up the mud had a disagreeable
odor of tar gas, or something resembling it, which may have caused
the death of the oysters. The thickness of the bed was 1 foot, with
soft, sand underneath. The full-grown oysters are of good flavor and
in good condition. They are found on the beds about 8 to the square
yard. The young growth was plentiful, there being about half a bushel
to 4 square yards.

The area of scattered growth has a bottom of uniform depth, aver-
aging about 74 feet at low water. The area is covered with old shells
imbedded in the sand, to which the young oysters arc attached. There
are some full-grown oysters, but most of them are of medinm and small
size. They are in bunches, with small oysters and spat attached, and
all are covered with barnacles and mussels. Of the small oysters
there are about 3 bunches to a square yard, the bunches varying in the
number of oysters in each. As the bottom all along the western and
southern edges of this area as far as St. Vincent Bar is suitable for
oyster growth, there is no reason why the bed should not expand, in
time, to a much greater size. Itis fair to suppose that if the beds are
not worked for two years they will improve to such an extent as to be
again in condition for harvesting. . 4

Oyster reef northwest of South Lump.—A Jong, narrow oyster reef is
found three-fourths of a mile northwest of South Lump, and between
it and Green Point. The whole reef contains 5 acres of dense growth
and 19 square acres of scattered growth, and extends in a northeast-
erly and southwesterly direction for three-fourths of a mile, being quite
narrow. It has from 43 to 5 feet of water on it at low water, and riges
abruptly from a depth of 7 feet. The foundation of the bed consists of
old worn-out shells, on which are found some full-grown single oysters,
especially on the eastern part of the reef. Young oysters and spat are
found in considerable abundance all over the reef. The number of full-
grown oysters is 4 to a square yard, and of the small growth 1 bushel
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to a space of 4 square yards. The oysters are of good tlavor and fat,
The young growth occurs in bunches ot from three to six. No vegeta-
ble matter was found, or enemies of any kind noticed. The bed is 6
inches deep, with soft sand underneath.

This bed in a few years will become one of excellent productiveness.

The reef north of South Lump.—A long, narrow oyster reef, to which
no name has been given by the oystermen, begins at a point about half
a mile north of South Lump, and extends in a northwesterly direction
for over u mile. The reef itself, except at its middle portion, is very
narrow, and has only 43 to 5§ feet of water on it at low water. It
rises abruptly from a uniformly soft muddy bottom, on which is a
depth of from 7 to 8 feet at low water. The area covered by oysters
extends beyond the limits of the reef itself, and measures 67 acres.
This bed bas the same characteristics as the others in this locality.
There is & good growth of young oysters attached to the old shells, and
rather fewer full-grown oysters than are found on thé neighboring
beds. Observations gave about three full-grown oysters to a square
yard, and half a bushel of young growth to 4 square yards. The
oysters here were rather fresh in flavor, but this was probably due to
tho low density which existed for some time just before the observations
were made. The bed, like The others hereabouts, gives good promise
of productiveness.

There is a small outlying pateh of about 5 aucres lying about an
eighth of a mile east of the bed just described, and it has the same
characteristics.

Thigpen Bar.—This oyster bed is located near the mouth of the Apa-
lachicola River, and is about half a mile west of the entrance of the
dredged channel. It is a narrow bar running in a northwest-and-
southeast direction for aver half a mile, and the whole oyster area
covers 13 acres. There are only 3 feet of water at low water on its
shoalest parts, and it has about it 54 to G feet of water and muddy
bottom. On this bed there are full-grown oysters of excellent quality,
as well as « fine growth of young oysters in different stages of devel-
opment. The large oysters are found singly and in bunches of from
two to five. The full-grown oysters are found about nineteen to the
square yard. The depth of the bed is 1 foot, with hard saud underneath.,

Thigpen Bar, in common with all the oyster beds of the northern
part of the bay, has not been worked for several seasons by the oyster-
men, as it had been agreed to-allow these beds to remain undisturbed
for a time, to give them a chance to recuperate from their state of
depletion, brought about by the too great demand of a few years pre-
vious. It would appear at present that this bar ranks next to Silva’s
Bar in point of quality of its oysters. It is, however, of small extent.

1t seems somewhat strange that this excellent bed of oysters should
exist in such close proximity to the entrance of the dredged channel to
the river, but it must be remembered that this extrance is fully 2 miles
from the mouth of the river, and a very small part of the fresh water
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of the river is confined to the channel, but overflows in all directions
after leaving the mouth. Also, it should be remembered that there is
a tidal current at the bar, which tends to remove any deposit of silt
which may be brought down by the river.

During the latter part of the survey the dredging of the cut at the
entrance of the river was in progress, and all the mud removed was
dumped on the west side of this bar. Whether or not this deposit of
mud will destroy the bed remains to be proved.

Oyster bed near Thigpen Bar—A small detached Led lies just cast
of Thigpen Bar and northwest of black buoy No. 5. It covers 7 acres
and has the same characteristics as Thigpen. At the east end of the
reef there are only 33 feet of water at low water, and this shoal spot
is exactly in line with the dredged cut. ’

Area of good planting-ground.—The area suitable for cultivating
oysters includes a long strip extending in a north-and-south direction
nearly from the end of St. Vincent Bar to Green Point, and in an
east-and-west direction from the edge of the reef to the first cluster
of outlying oyster beds. It is 4 miles in length and averages about a
mile in width, covering an area of 2,440 acres. In this area there is,
opposite Silva’s Bar, a small circular space of nearly three-eighths of a
mile in diameter where the bottom is soft mud, and therefore unfit for
cultivation. The lower half of the southern portion of the planting
area has a bottom covered with shell, which, no doubt, some time ago
was an area of scattered oysters, and which will become one again in
the course of time. All the northeru part of the area has a bottom
which consists almost entirely of hard sand.

THE EASTERN PAR1T OF APALACHICOLA BAY.

Norman's Bar.—This name is given to thie oyster bed lying nearly
1} miles to the westward of Cat Point. The bed, although not at
present of dense growth of oysters, is quite extensive and covers an
area of 285 acres. It extends in a NNW.and SSE. direction for 2%
miles and is about one-fourth of a mile wide, except in its southern
extremity, where it gradually narrows. There is a depth at low water
of 4} feet on the central part of the reef, with a depth of 53 and 6 feet
to the westward and eastward of the reef. At all the other parts of
the reef there is only a slight decrease in the depth of water from the
waters surrounding it. The bed contains no marked ridge, and has a
uniform bottom consisting of hard sand.

A peculiarity of this bed is that-its crust is thicker than any of the
beds thus far spoken of in the western part of the bay, and the old
ghells comprising it seem to be more closely packed. The probe, with
a sharpened steel point, could hardly be driven through the closely
packed mass of old shells, and it was found to be 3 to 33 feet in depth.
Soft sand was found underneath.
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Over the old shells composing the bottom of the bed is found a
scattering growth of oysters, mostly small in size and unevenly dis-
tributed, those in the southern portion being more plentiful and of
better size and quality than those found at the northern part. At the
southern portion the oysters are found in bunches of from two to five,
with a good growth of young oysters in different stages of development
attached. The oysters here are found about nine to the square. yard.
Some grass was found growing on them and a few black crabs were
noticed,

On the middle portion of the reef the oysters occur in bunches of
from three to eight, but fewer bunches are found, the average number
of oysters being three to the square yard.

At the north ond of the reef the oysters are still more scattering.
Thé oysters on the middle part of the reef seem to be about 2 years
old. Some spat was notieed on the shells at the northern part of the
reef. The oysters at the north end of the reef were of poor quality
compared with those at the southern end. This is to be éxpected from
a study of the densities shown on the map. .

Norman’s Bar has not been lately worked to any extent, as it had
previously been overworked. If the bar is undisturbed for a year or
two it can then be worked profitably; the bed can undoubtedly be kept
in a productive condition if worked moderately and the undersized
oysters culled and thrown over.

The North Lumps.—There are three small detached beds of oysters
lying nearly in line between Godley Bluft and the north end of Norman’s
Bar. The total area of these beds is 10 acres. They lie in about 4 to
5 feet of water, and the eastern, or .inshore one, has but 2 feet on it
at low water. The middle one has 23 feet oun it, and the western one
43 feet at low water; the latter lies in about b feet of water.

The oysters on the beds are found in quite dense growth, there being
thirty to the square yard; they are of good size and fatness, but,
owing to the freshness of the water, have the peculiar insipid taste
noticeable with oysters growing in water of low density. The thickness
of the crust is about 3 feet.

Oyster beds westward of Normaw’s Bar.—Two small beds lie one-
fourth of a mile to thé westward of the north end of Norman’s Bar,
The northern one of these two beds is half a mile long and very narrow;
it lies nearly half a mile north of the other, and contains 7 acres. The
8outhern one is circular in shape and contains about 4 acres. The least
flepth of water on these beds is 3% feet at low water. The oysters are
In bunches of from three to four. They are of medium size, with young
growth and spat attached, and, as usual, covered with barnacles and
mussels. They are found on the bottom about fifteen to a square yard.
As may be expected from their location, they are not of good flavor.

Beds to northward of buoy No. 8.—Two long, narrow beds extend to
the northward from buoy No. 8 (preseunt location), and lie on a line
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between the middle part of Norman’s Bar and the entrance to the
dredged channel to Apalachicola. The northern reef is particularly
long and narrow, having a length of nearly three-fourths of a mile and
an average width of only about 50 yards., It covers 15 acres. The
southern reef is nearly three-eighths of a mile long, and contains 8
acres. It is separated from the northern by a distance of one-fourth of
a mile, the bottom between the two being hard sand and shell.

There is a detached bed, containing 4 acres, lying 200 yards east of
the south end of the southern reef, and just northwest of the present
position of buoy No. 8. The depth of water on the two long beds is
5 to 54 feet at low water and on the smaller one 64 feet.

The oysters of these beds all have the same characteristics—they
form a scattered growth, and occasionally are found singly, but more
often in bunches. The single ones are the largest, and are of fair qual-
ity. There are a large number of small oysters, and it is probable that
these beds will rapidly improve if they are worked moderately, and the
undersized oysters culled and thrown back on the beds.

Delican Bar.—This bar lies about half a mile from the southern shore,
and about 2 miles to the eastward of Cedar Point. 1t is nearly three-
eighths of a mile long, and contains 10 acres of a moderately dense
growth of oysters. It has, on the castern side, a scattercd growth,
containing 38 acres. 1t is very shoal, having only 1 foot of water at
low water. The oysters are mostly small, the greater part ot market-
able oysters having been taken in former years, and the small ones not
having bad time to grow. They are found in bunches of three to ten.
Nearly all have a growth of brown and green grass on the shell.  Con-
siderable spat was noticed. No enemies were found. Like other beds,
T’elican Bar will improve if worked in moderation.

Oyster bed near Pelican Bar.—A small bed lies about WNW. of Pel-
ican Bar, distant nearly half’ a mile. The bed is three-eighths of a
mile long and one-cighth of a mile wide, and covers altogether 24
acres, of which 7 have a dense growth. The oysters of dense growth
are found about seventeen to the square yard, being in bunches of
from two to four. Those of the scattered growth have abovut six to
the square yard. The oysters are small and not fat, but of good fiavor.
Numerous young were noticed, and there was a good collection of spat.
On some of the oysters a vegetable growth was found, and all, as usual,
were covered thickly with barnacles and mussels.

As the bottom all about this bed is favorable for oyster life, it will
probably improve and spread if it is given proper treatment.

This bed and Pelican Bar have been very little worked recently,
owing to the fact of there being so few marketable oysters on them,
the supply of large ones having been exhausted in former years.

Oyster bed cast of Pelican Bar.—A small bed lies about east from Peli-
can Bar and distant a little over half a mile. 1t has an approximate
arca of 7 acres. There are only 24 fect of water on it at low water.
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The oysters on this bar have the same characteristics as Pelican Bar
and the bar westward of Pelican Bar.

Area of scattered growth along the south shore.—All along the north
shore of St. George Island, from a point 1 mile east of New Inlet, is
a narrow strip of oyster growth, more or less scattered, extending out
from the shore about an eighth of a mile. Scattering oysters also are
found in the small inlets, creeks, and bays along the shore. These
oysters are all of inferior quality and are mostly of the raccoon type,
those close inshore being exposed at low water. They are not taken
for marketable purposes. )

Avrea of old beds 1wchere no live oysters are now found.—Betweon Cedar
Point and Norman’s Bar, and about WNW, from Delican Bar, is an
area of 285 acres which is covered Ly old oyster shells, and which
was formerly a good oyster bed. This extinct bed extends 13 miles in
a northwest-and-southeast direction, and has a-general width of nearly
three-eighths of a mile. No oysters are fonud on this area. The loss
of the bed is attributable to the hurricane which destroyed, St. Vincent
Bar. The present position of buoy No, 8 is in the northern portion of
this area, and the channel to Carrabelle, that always has been uscd,
crosses it just south of the buoy. A much better channel, with 8 feet
at mean low water, was doveloped by the survey. It lies just south of
this area above described.

Good planting-ground in the castern part of Apalachicola Bay.—The
area best suited for oyster cultivation in the eastern part of Apalach-
icola Bay extends from the shore of St. Goorge Island, just cast of
Pelican Bar, to tho extinct bed before mentioned, and terminates some-
what beyond it, at a long, narrow oyster bed. It practically covers a
long spit or shoal that makes out from St. George Island in a goneral
northwesterly direction for over 4 miles. The planting-ground also
covers the area about Pelican Bar and the small oyster beds to the
westward and eastward of it. The extinet bed can be included in this
planting-ground. The bottom consists almost entirely of hard sand,
except over such portions as are covered with shell. The density, tem-
perature, and currents are all favorable to oyster-culture.

Adjoining this ground and extending along the southern shore of
the bar to within a mile of New Inlet is another large area that also
may be considered suitable for planting, although in a somewhat less
degree than the area just deseribed, on account of the greater density
of tho water. Tho ground makes out nearly half a mile from shore,
except off Cedar Point, where it spreads out for a distance of 1§ miles.
The whole area of ground suitable for planting, inclusive of the extinct
bed, is 2,673 acres.

Between Pelican Bar and Norman’s, Bar is a comparatively small
area of hard bottom suitable for planting; it contains 82 acres. Its
general direction is east and west for nearly three-fourths of a mile,
and it is one.fourth of a mile wide. It is surrounded by soft mud.

Another planting area, containing 175 square acres, surrounds the

F. B, 96——14
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North Lumps. It extends east and west for 1 mile and has a width
of three-eighths of a mile. This latter area can not be considered as a
very advantageous place for cultivating, on account of the low density.

ST. GEORGE SOUND.

The only oyster beds of any importance in St. George Sound, at
present, are the large beds at the west end of the sound. There are
other beds to the eastward of the limits of the survey, and some of
them were formerly productive, but at present none are worked. It is
to be regretted that lack of time prevented including these fow beds in
the survey. The areca- from Cat Point southeast to St. George Island,
for an average width of nearly threc-fourths of a mile, forms one large,
continuous oyster bed, although different names are given to different
parts of the area. It is here that the oyster fleet, consisting of about
32 vessels, has recently been concentrated, and during the season of
the survey practically all the oysters brought into Apalachicola were
obtained on these beds.

The following is a description of these beds in detail:

Cat Point Bar.—This bed extends from Cat Point southward for about
14 miles, and is nearly three-fourths of a mile wide, except at its north-
ern part. It adjoins Platform Bar to the southeast, and is geparated
from Bulkhead Bar by the dredged cut. It contains 485 acres of dense
growth of oysters, and 77 acres of scattered growth between the shore
and denser growth. It has a least depth of water of 2 feet, while the
ruling depth is 3§ feet. :

The oysters of this bed, especially those found near the 3-foot curve
off Cat Point, are of the very finest quality, and it is probable that no
better flavored oysters can be found in any part of the country. They
are not only exceptionally good in flavor, but are large and fat. At
this part of thereef theoysters are found singly and in bunches of from
two to five, The number to the square yard is 19, Numerous young
are found attached to the shells, as well as a few barnacles and mussels.
No drills, conchs, or other enemies could be discovered, and there was
no vegetable growth found on the oysters. The probe showed that the
crust of the bed was about 1 foot thick, with hard sand underneath.

About the center of the bed the oysters are even more plentiful,
there being as many as 60 to the square yard. There was found a fine
growth of young oysters attached, aggregating four to five young on
each bunch. All over the bed old worn-out shells are found, and mus-
sels and barnacles in quantities, but no vegetable growth. At the
southern part of the bed observations showed the oysters to be quite
as numerous as in the middle part, and of good size and excellent
quality. Everywhere is a numerous growth of young, but no spat was
noticed. The bed seems at all places to have the same thickness of
crust. The scattered growth extends from the shore out to the dense
growth. The oysters here are not of as good quality as those farther
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offshore. Close inshore are several raccoon beds which are dry at low
water.

Platform Bar.—This is the name given to the southeast extension of
Cat Point Bar, and only the western part of this bar is shown on the
map. The part included by the survey covers 130 acres. There are
very few large oysters on this bed, but there is a fine growth of young
oysters, in different stages of development, attached to the old shells,
aud in bunches of from three to ten. On the old single shells a quan-
tity of spat was found. Very few barnacles were seen, and no mussels.
There were no enemies or vegetablo growth discovered, The number
of bunches of young oysters to the space of 1 square yard is about
geven, and these young oysters, when fall grown, will make a fine bed.
The crust of this bed is 2 feet thick. )

" Bulkhead Bar.—This oyster bed lies to the gsouthward and westward
of the dredged cut, and covers only a comparatively small space when
compared to the large beds of Fust Hole and Cat Point bars, The
number of acres of dense growth included is 210, and extending out
from its western edge is an area of scattered growth containing 59 acres.
The bed contains good single oysters and oysters in bunches of from
two to seven, and the average of the observations in different parts of
the bed gives thirty-three oysters to the square yard—rather less than
was found on Cat Point Bir. At the same time fewer young oysters
were found than on Cat Point Bar, and the oysters, although fairly fat,
had a somewhat fresh taste. No spat was noticed here, nor was there any
vegetable growth. Theprobe showed the crust to be about 2 feet thick.
Underneath was a layer of soft sand 5 feet thick, and then hard sand.

The ruling depth of water on the bed is 44 to 53 feet, while the water
on the scattered growth to the westward is 7 feet, all at low water.
The scattered growth runs out to the westward until it nearly meets
the eastern ond of Norman’s Bar.

East Hole Bar.—This is the name of the large oyster bed of dense
growth that extends from Bulkhead Bar in a SE. direction to the shore
of St. George Island. It is nearly 2 miles long, with an average width
of three-fourths of amile, and covers 720 acres. It hasa depth of water
at low water of from 4 to 5 feet, except along its eastern edge, where it
has 8 or 9 feet. The oysters on the northern half of the bed are found
almost entirely in bunches, usnally two to five oysters in each bunch.
They average about thirty-five to the square yard. There is a good
growth of young in all stages, but no spat was found. On nearly all
the bunches of oysters were patches of brown or green grass, from 4 to
9 inches in length. There was the usual collection of barnacles and
mussels. No enemies were observed.

The oysters are of fair quality and in rather poor condition. The
southern portion of the bed contains a thick growth of full-grown oys-
ters in bunches of from three to eight, with young growth attached of
all ages, from tiny spat to a size of 2 inches. A few of the full-grown
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oysters were found to be of the raccoou type. Resides barnacles and
mussels each buneh had more or less brown grass attached. The grass
here was from 3 to 10 inches long. The oysters are not of good quality
or of good flavor. The average number of .large oysters found in a
square yard was about half a bushel; thickness of the crust was 13 feet.

The same general conditions exist as in the northern part of the bed.
The thick growth of full-grown oysters extends to the 3-foot curve,
when the growth becomes scattering and the oysters merge into the
raccoon type.

The grass which has been spoken of as growing on nearly all the
oysters of Tast Hole Bar affects their market value considerably. Itis
said by those interested in the canning business that, in the steaming
process, alge become mixed with the juice and appear, in the cooked
oyster, as small particles ot coarse hair; it is said, also, that the gills
become discolored. These appearances, however, must be due to the
preserving process to which the oysters are subjected, as Mr, Moore’s
examination of specimens from this bed, given in his report, shows that
the algme could not permeate the body of the oyster.

As a good part of the oysters brought into market are for canning
purposes, it follows that the oysters of East Hole are of little value for
this use, and the locality is therefore avoided to a great extent by
oystermen, especially by those collecting oysters for the canning facto-
ries. The fact that the oysters of East Hole aro covered with alga to
such an extent is probably due to the small velocity and eddying nature
of the currents over the beds; thus, the growth, instead of being carried
away by the current, is vetained on the bed by the eddies. No grass
is found ou Cat Point Bar, for the reason that the currents there are
sufficiently strong to sweep the beds of all such matter.

GENERAL REMARKS ON THE AREA SURVEYED.

The oysters of the locality surveyed were first taken for the local
market in 1836, but were not taken in any quantities until 1850, Dur-
ing the war the beds were left undisturbed, and improved so much that
at the end of thewar they were in very good condition. A fter the war
the oyster business was again taken up, but it was not until 1878 that
it was carried on at all extensively. During the winter of 1893-94 the
beds of St. Vincent Sound and Apalachicola Bay were ncarly destroyed,
and since that time practically no oysters have been taken from those

NoTtk.—Mr. J. G. Rugo, of the firm of Ruge Brothers, who bhave the largest canning
Dusiness of Apalachicela, makes the following statement in regard to the vegetable
growth on the oysters of Ilast Holo vicinity:

“The growth consists of two varieties, one of which is coarse and wiry in appoar-
ance and red er black in color, This variety does not: injure the oyster for canning
purposes. The other is much finer, and is o sott, black, bairy growth, called by loca

fishermen * whiskers.” ‘I'his variety affocts the oysters seriously when steamed, a8
the meat absorbs numbers of particles of it, and, notwithstanding the stenmed oyster
mayv bo washed and rewashed, after processing, on opening the cans, myriads of fine
hair particles may be readily observed. If these caus are left open for several days

and the oysters exposed to the air, they turn w dark green color,”
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places. The Bulkhead and Cat Point bars have lately furnished about
all the oysters brought into market, although some few have been
taken at Porter’s Bar, to the eastward. '

The destruction of the beds in St. Vincent Sound and Apalachicola
Bay was due somewhat to their being overworked, but principally to
the following causes: The freshet of 1893, the hurricane of October
8, 1894, a very severe {reeze in tho latter part of December of the same
year, and another very heavy hurricane on February 13 and 14, 1895,
There had been previously (in January, 1856) a heavy freeze that
killed many oysters, so that few were taken the following season, and
in 1888 a freshet seriously affected the beds. )

It scems to be the general opinion that the beds are deteriorating
at Platform, Bulkhead, and Cat Point bars, whercoystering is going on,
at present, and the reason assigned is that tho beds are overworked,
the demand being too great for the supply. As far as kuown,'there'
seem to be no enemics of the oyster on the beds, unless the boring clam
mentioned by Mr. Moore in his report-and the alge found on the
oysters of the Iiast Hole Bar may be called enemies. Mr. Moorels
examination of the specimens revealed the fact that the barnacles and
mussels, which have been spoken of as being found in great numbers
on all the beds, grow with sueh rapidity and wedge themselves between
the shells of the oysters se closely that they must in many instances
cause the death of the oyster. .

The oysters arc affected by long-continued dry weather, becoming
salty in taste, and in freshets they become white and milky. Both con.
ditions affect their sale. Heavy gales bury them completely, but other.
wise very little deposit of mud or silt is noticed. During the heavy
freezes the oysters that, after being frozen, are covered up by water,
recover, but those left uncovered die.

Of the beds to the eastward of the limits of the work, Porter’s Bar was
formerly said to have oysters resembling northern oysters, but it
now has very few oysters on it, owing to the fact of its having been

“covered up in a hurricane. There are very few, if any, oysters on
Sneed’s Bar or Silva’s Bar at present.

The oysters are said to grow better in a depth of water of about 4
feet at low water than at any other depth, and they thrive and grow
faster in a tideway than in still water.

Tongs are used ontirely in-getting oysters, and it is contrary to the
State law to use a dredge of any kind. It is estimated in tonging that
the average proportion of dead shells to live oysters, taken on the beds
worked at present, is about two-thirds of shells to one-third of oysters,
and the proportion of the larger to the smaller oysters is one market-
able oyster to two small ones. The number of oysters to the bushel

_brought into market is about 140 to 165. The best age for market is
from three to five years, and flavor is not taken into account in the
market price, but only size and fatness. It is found that about 2 per
cent of the oysters have oyster crabs in them. :
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The oyster shells are thick and heavy, thus making great bulk to
proportion of contents as compared with Chesapeake Bay oysters. As
already stated, the oysters formerly on Porter’s Bar were an exception to
therule. Yor canning purposes the Chesapeake Bay oysters yield 50 to
70 ounces of cooked meat to the bushel, and the oysters brought into
the Apalachicola market yield 30 to 40 ouunces to the bushel. The
highest yield known in a day’s work was 72 ounces of northern oysters,
and of Apalachicola oysters 43 ounces, to the bushel.

MEASURES FOR IMPROVEMENT OF THE BEDS.

There-is no room for discussion concerning the comparative harmful
effects of the use of the tongs and dredges in Florida waters, as the use
of the latter is prohibited by State law. A.copy of the lawsis appended
to the report, and a study of them will show that good laws have been
enacted by the legislature to protect the natural beds. Itis probable,
however, that an improvement would be made by prohibiting the taking
of oysters after April 15, or even earlier, as the warm waters of the Gulf
cause an early spawning season. It is doubtful whether the law regard-
ing the taking of small oysters and the culling of the oysters—espe-
cially the latter—are strictly complied with by the oystermen, yet it is
of the greatest importance that they should realize that this law should
be strictly obeyed if they wish to maintain the productiveness of the
beds and thus insure themselves a livelihood in the future.

In spite of the fact that the demand appears too great for the supply,
it seems probable that the beds will at least not deteriorate if the laws
be enforced regarding the restriction of tonging during the spawning
geason, culling at places of tonging and throwing back undersized
oysters, and allowing no dredging.

An improvement of the beds would be made by breaking up the
clusters of oysters where feasible. '

/ OYSTER BUSINESS OF APALACHICOLA.

During the period from 1836 to 1861 a few thousand barrels of oys-
ters in the shell were shipped each season to Georgia and Alabama.
During the war no business whatever was done, but at its close the
shipments were resumed and continued to the present time, business
having increased in later years.

Before the bedsin Apalachicola Bay and St. Vincent Sound were prac-
tically destroyed, and at the time the oyster business was at its height,
120 to 150 vessels were employed each season in taking oysters. At
present there is a fleet of 12 vessels obtaining oysters for canning pur-
poses, and 20 for raw and shell shipment. There are usually three men,
or two men and a boy, in each vessel, although there are some few boats
with only oneor two men. A profitable day’s work in favorable weather,
for two men in a boat, working—as is usually done—day and night
throughout the twenty-four hours, is 20 barrels.
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An idea of the comparative productiveness of the beds at present
and formerly is obtained from the fact that under ordinary circum-
stances three men can now take 100 bushels of oysters in two days
and two nights, and formerly the same men could take 100 bushels in
twelve hours daylight. At present 81 to $1.25 is paid for a barrel of
oysters, including the barrel. Oysters brought to warket and not used
for canning are shipped in shell to Columbus, Ga., Jacksonville, Fla.,
Atlanta and Macon, Ga., and are in the raw-shucked state shipped to’
Chicago and Louisville. Canned oysters are shipped to the Western
States mostly. The proportion of the whole catch to that part con-
sumed in Apalachicola is very small.

The canning of oysters was first tried in Apalachicola in 1860, but
the experiment was a failure, owing to the lack of knowledge of the
degree of heat necessary to preserve the oyster. Canuing was taken
up again in the fall of 1883 and carried on until 1885, with indifferent
success, but in tho first year mentioned sufficient experience had been
gained to demonstrate the fact that a different number of units of heat
were necessary to preserve the oysters than had been used for the
Chesapeake oysters. In 1886 the canning plant fell into the hands of
the present operators, Ruge Brothers, and was carried on with varying
Success; in 1887 a second plant ‘was started by the same firm. Mr.
T, W. Bamberger, in 1889, started a small plant, which was operated
several seasons. In 1891 the Green Point Canning Company built a
large plant, and operated one year at a loss. This plant was bought
by Ruge Brothers, and merged into their first company. It was run
by them one season and has since been idle. - The fact that the canning
business can not be carried on to any extent for any length of time is
due to the fact that the supply of oysters is insufficient to satisfy the
demand, notwithstanding the fact that the packers have used every
means they could to preserve the oyster beds by refusing to take oysters
under proper size, or out of season, or not properly culled, as well as in
alternating the use of different beds cach season. The oysters and spat
have been seriously affected by gales, freezes, and freshets.

The canning business in Apalachicola has been injured during the
last four years by the fact that the packing of oysters at Fernandina,
Brunswick, Savannah, and Biloxi, has been done at less cost and with
lower freight rates than at Apalachicola.

The output of the canning factories of Apalachicola has been as fol-
lows: In 1893-94 the Ruge Brothers Canning Company, 63,000 bushels
or 400,000 one-pound cans. In the same season T, W. Bamberger &
Company’s factory’s output was 13,000 bushels or 100,000 one-pound
cans. In 1895 one plant only was ruuning, and in 44 months canned
13,000 bushels, or 100,000 cans. Owing to the scarcity of oysters, the
Ruge Brothers’ plant will not at present operate, as it will take from
three to four years for the oyster beds to recuperate sufficiently to SW

enough oysters to run the canning factories to full capacity.
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THE CULTIVATION OF OYSTERS.

As before stated, planting was tried experimentally on the north side
of St. Vincent Sound, and enough was done at the time to show that
it could be made o decided success, if the laws of the State regarding
planting could bLe enforced. As it was, no protection whatever was
given, and the experiment proved unsuccessful for that reason. The
State laws protect the planters, but there appears to be no attempt to
enforce the laws, and the moral sentiment among the oystermen is not
in favor of such protection. This is due to a misunderstanding of the
subject by the oystermen; the law makes a distinction between the
cultivated beds and natural beds, and relates wholly to the cultivated
beds, but the oystermen have the idea that any protection given the
planters is of the nature of a monopoly, and is an encroachment on
their rights, Of course such is not the case, as the laws protecting
planters do not in any way interferc with oystering as now carried on
on the natural beds. All the oyster cultivation would be carried on
entirely away from the natural beds, and ip some cases in localities
quite remote from them. The chart shows exactly where oysters may
be cultivated, and any intelligent person by using a compass may locate
himself with sufficient accuracy to find the limits of the planting ground;
in this connection a sounding pole will be of great assistance, as by it
he can judge of the character of the bottom as well as the depth of
water. By closély studying the limits of the planting avea a person
can select certain natural ranges whick will help him locate himself,

The whole question of oyster cultivation is of the greatest importance
to the people of Apalachicola and vicinity, as undoubtedly, if the law is
enforced and the planters protected, it may be made a great industry,
and it is only necessary to cite as an example the great success met
with by the oyster cultivators of Long Island Sound in order to show
what a great business may be developed. But first the oystermen must
be brought to a realization of the fact that the protection of oyster cul-
tivation does not in any way infringe upon their rights, and that on the
contrary it is directly for their best interests. All have equal rights,
and any man having suflicient thrift and energy may, without much
doubt, better his condition by undertaking the ecunltivation of oysters
and uniting with others to respect the laws,

The cultivation of oysters would be more easy on au,ouut. of the num-
ber of oyster shells brought into Apalachicola, By simply spreading
these shells over the areas of planting ground, the spat would attach
itselt to the cultch, and only a little care in cleaning and spreading
would be required to form, iu time, a productive bed. It should always
be borne in mind, as has already been mentioned, that oysters grow and
thrive much better in a current than in still water, as they have a better
food supply. In transplanting the clusters should be broken up and
each oyster should be thoroughly cleaned of barnacles and mussels.
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It is almost certain that if the question of oyster cultivation were
taken up in the proper way by the people of Apalachicola and vicinity,
excellent results would be obtained. No better flavored or condi-
tioned oysters can be found anywhere than those at Cat Point Bar and
at Silva’s Bar, and by using the seed from these bars it can be safely
prophaesied that oysters of the cultivated bed will excel those of the
natural beds. There is little doubt that if the oysters on East Holo
Bar, where the vegetable growtl reuders them unfit for canning pur-
poses, were transplanted to other localities, they would lose the peculiar
characteristics so injurious to them, and become, like .the Cat ’oint
oysters, excellent in quality.

SPAWNING SEASON AND SPAWNING HABITS.

The spawning season, as near as may be ascertained, extends from
April 15 to July 15, but these limits of time vary with thie temperature
to a cousiderable degrec. However, it is probable that in these waters
the oysters spawn, to a greater or less degree, all the year around. This
is borne out by the fact that during the season of the survey spat was
noticed from the beginning of the work in November to the end of
March, and oysters in all stages of growth were observed. It is con-
sidered that the oysters reach a spawning age at the end of three or
four years, according to the temperature. Depth of water of course
affects the temperature, and the current the food sapply of the mother
oyster. 1f freshets occur during the spawning season the mud or silt
kills the spat.

VALUE OF THE SURVEY HYDROGRAPHICALLY.

As was pointed out in the beginning of' the report, the chart may be
used with confideuce, as the configuration of the bottom is shown with
as much accuracy as in the Coast Survey charts. The curves of dif-
ferent depths are all delineated, and the characteristic soundings shown
with sufficient frequency. No hydrographic survey of this locality had
been made for a number of years, and a good many changes in the bot-
tom had oceurred, especially about the mouth of Apalachicola River,
Since the time of the original survey two newchaels had been dredged,
which are shown on the chart, and it was important hydrographieally
that these channels should be located and their depth of water shown,

The most important development is the discovery of a new chaunel
in the thoroughfare between Apalachicola and Carrabelle. The chan-
nel gives more water than the one formerly used, and should be buoyed.
This subject has already been alluded to. The chart shows an increased
depth and a decided hydrograplic change at Indiau PPass, and it seems
likely that this pass will become of importance when the increased
depth is generally known. At present a vessel of the Fish Hawl's
draft, 8 feet, can enter the pass.

Indian Lagoon, although of not much importance, was surveyed for
the first time,.
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REPORT UPON SPECIMENS COLLECTED FROM T HE OYSTER
BEDS OF ST. VINCENT SOUND, APALACHICOLA BAY, AND ST.
GEORGE SOUND, FLORIDA, DURING THE WINTER OF 1895—96.

By M. ¥, MooRe, Assistant, U, 8. Fish Commission.

With very few exceptions, the specimens of oysters submitted for
examination are thick-shelled, in crowded clusters, und covered with
barnacles and mussels. In some instances the growth of foreign organ-
isms has been so vigorous and rapid as to seriously hamper the devel-
opment of the oysters, and it was manifest that death had sometimes
resulted, or was about to follow, from this cause, as well as from the
mutual crowding of the oysters themselves. 1f the specimens received
are fair samples of the character of life upon the beds, there must be
considerable mortality from this ciuse alone. Were the clusters broken
up the oysters would be more abundant and better in shape and quality.

Mussels and barnacles grow with great rapidity and wedge them-
selves between the shells of the clusters in such a manner as to effee-
tually prevent the opening of the valves, and the oyster’s death from
starvation and suffocation sooun follows. The oyster will live, however,
if it be permitted to open its shell ever so slightly, but the difficulties
of its existence are reflected in its poor and ¢ watery” appearance, a
condition which is difficult to recognize in alcoholic specimens.

It is not possible to say much concerning the fleshy portions of the
specimens, as not ouly are the animal parts more or less shrunken by
the action of the alcohol, but it is rarely possible to open the oyster
without mutilation. In a number of cases the shells are rather deep
and capacious, indicating that in their fresh condition the ‘“meats”
were plump and fleshy.

A few calcareous worm tubes and several small tufts of hydroids are
attached to some of the clusters, but in general the collection is char-
acterized by an absence of such organisms, which, when abundant,
gsometimes cause harm by collecting sand and débris which smothers:
the oysters.

The old shells, both living and dead, are usually more or less corroded
and partially disintegrated by the attack of a species of boring lamelli-
branch, not yet identified, but apparently related to, if not identical
with, Martesia smithii Tryon. This species can not be regarded as par-
asitic in the sense of feeding upon the oyster, but it causes harm by
weakening the shell and harassing the tenant in a manner not unlike
that of the boring sponge. This boring clam begins to burrow when it
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is still quite small, and it makes a depression of corresponding size.
Through the external opening food and oxygen are taken, and as the
animal grows the size of its domicile is enlarged until there is formed
-an egg-shaped chamber communicating with the exterior by a short
canal of much smaller diameter, the organism thus becoming impris-
oned in a cell of its own making. '

In the process of excavation the shell of the oyster is often ‘pene-
trated, but the mantle is thus stimulated to lay down a layer of shelly
matter over the inner-opening and the leak is promptly repaired.
Where tlhere are many such burrows, the drain upon the oyster in
making repairs may cause a deterioration in the quality of its flesh,
as has been observed where the boring sponge is troublesome.

Another cause tending to produce irregularities is the.inclusion of
mud and sand between the shell and the mantle. The layer of shell
deposited over the foreign material produces blister-like excrescences,
which when broken open were found to contain -offensive-smelling mud.

The collection contained no organigms which are known to feed upon
the oyster. '

The specimens from all stations showed evidence that good conditions
for spatting must have prevailed during the preceding spawning season,
In nearly every lot there were a number of young oysters, varying frowm
4 inch to 24 inches in fength. In most cases they were so closely
crowded that many of them-would have failed to reach maturity and
thie survivors would surely have been unshapely. In one case the
interior of one old shell, the valves of which still held together, con-
tained about 15 oysters ranging in size from 1} to 1 inches, and in
several instances the strong growth of the young had killed the old
oyster to which they were attached.

A careful examination was made of the specimens from East Ilole.
The oysters of this bed are covered by a vegetable growth when taken,
and are said to be permeated by hair-like substances when prepared for
canning. Neither in the flesh nor in the intestines of these specimens
was there any filamentous matter, though the alimentary canal contained
congiderable sand and gritty material which might be noticed when the

‘oysters were eaten.

So far as could be judged from the alcoholic specimens, the oysters
from this bed were ¢ poorer” than those from other places, and in con-
sequence the radial muscles of the mantle stood out in relief, It seems
hardly possible that the oystermen could mistake these muscle fibers
for filaments of a parasitic organism, but I am assured that the so-called
hairs can not be connected with the alga which is found attached to
the shells. This plant is not at all parasitic and malkes use of the oyster
shell merely as a solid pluce of attachment, as the young spat utilizes
the old shell for the same purpose. The filaments of this seaweed may
be sometimes carried into the shell by accident, but even then they
would not become immbedded in the flesh.

The mantles of these oysters were somewhat darker than those from
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other beds, but the difference was not very marked and the color does
not appear to be developed to an objectionable degree. This dark color
is due to causes perfectly natural and harmless, and isnotin any measure
theresult of disease or parasitism. A dark pigment is produced in such
parts of the body as are exposed to the light, but is usually confined to
the edges of the mantle, the other portions being shaded by the shell.

EXTRACTS FROM THE FLORIDA STATE LAW IN REGARD TO
OYSTERS AND THE OYSTER FISHERY. ‘

Appointment of commissioncrs.—The governor, with the consent of the senate, is
hereby authorizoed to appoint three competent porso‘ns, to be known as the commis-
sioners of fisheries, wlho shall continue in office for the term of two years, and until
their successors are appointed.

Supervision of fish and oysters, and laws for their protection.—The commissioners of
fisheries shall havo general supervision of tho fish and oyster interests of this State,
and are hereby authorized and instructed to mike aunual investigation of the oyster
waters and oyster beds, hoth natural and cultivated, of this Stute, and by conferring
with the commissioners of oysters in other States, and personal inspection i this
State, make such report to tho governor, with recommendations of the best course
to pursue to increase the yield and give a revenuo to the State. They are also
authorized to enforce the existing laws made for the protection of fish and oysters
in the coast and inland waters of this State, and o prosecute all violators of such
law when coming under their cognizance. And for the hetter performance of this
duty they may appoint fish wardens residing at convenient locnlltles, whose duty it
shall be to inform them of such violations.

Commissioners fo report o the governor.—The commissioners shall make an annual
report to the governor of the work accomplished by them, with such suggestions as
to tho propagation aud protection of fish and oysters as they may deem proper, which
report shiall Le transmitted by the governor to the logislature.

Iixclusive right o plant oysiers.—Any person desiring to plant oysters in the public
waters of this Stato shall apply to tho county commissioners of the county in which
the water is situated, setting forth his determination to plant oysters in a certain
locality, describing tho same 2as near as possible, and the said commissioners may
grant exclusive rights to such person for such locality or any portion thercof, with
such boundaries as they may deem proper.

Forfeiture.—Any person obtaining from the county commissioners such grant or .
exclusive right and failing to utilize the samo by planting oysters therein within one
year thereafter shall forfeit such grant.

Marks of boundarics.—1t shall be tho duty of all persons planting oysters as provided
above in this chapter, to mark the boundaries and limits of the beds of oysters so
planted by them, by stakes or buoys, as may be prescribed Ly the county commis-
sioners, at intervals of not more than fifty yards apart, clearly defining the limits of
their claim, said stakes or buoys not to obstruct or interfere with the navigation of
any of the navigable waters of this State, and to keep such stakes or buoys standing
and in good order and repair, otherwise no penalty shall be incurred or right pro-
tected under the provision of this chapter.

Riparian rights. Transfer of oyster beds.—The provisions of this uct shall give no
exclusive right or privilege to any persons to plant oysters upon the submerged
lands of another without the consent of the owner thereof; but all persons shall
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have the right to plant oysters in the Lays and harbors of this State, but the
riparian owner shall not be disturbed thereby in the use of the land a reasonable
distance out from medinm tide for the purposoe of erecting wharves, warehouses, or
other permanent improvements thereon; and any owner or lessee of any artificial
oyster bed shall have the right to scll, lease, dispose of, or transfer his or her inter-
ests therein, which sale, lease, or transfer may be recorded in the sume manuner as
any other transfer or conveyance of property, and all rights and interests therein
8hall descend aceording to the rules of descent as preseribed by law, )

Limit of bed in front of public lands.—No oystor bed so located in accordance with
the provision of this chapter shall extend more than one-eighth of a mile along the
bank or shore of any waters, bayous, rivers, or sounds in front of the public or
unoccupied lands of this State. )

Not toinclude natural oyster beds.—All the existing natural or maternal oyster Leds
in the waters of this State are oxempt from the provision of this act, and they remain
for the free uso of the citizens of this State.

Carrying away planted oysters.—Whoever unlawtully, without permission of the
owner, takes up and carries away by any moans, or in any mannoer catches, interferes
with, or disturbs the oystors of another, lJawfully plunted upon the beds of the bay-
ous, rivers, bays, sounds, or other waters withii the jurisdiction of this State, shall
be deemed guilty of larceny, grand or petit as the case may Le, and shall be punished
accordingly. ’

Using dredge, cte., for oysters.—Whoever uses a dredgoe or drag net for the purpose
of gathering or catching oysters from any of the natural oyster<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>