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REPORT 

UNITED STATES COMMISSIONER OF FISH AND FISHERIES 

FISCAL YEAR ENDING JUNE 30, 1893. 

The report herewith presented covers the operations of the Commis- 

sion during the fiscal year beginning July 1, 1892, and ending June 30, 

1893. The appropriations made by Gumerecs were as follows: 

For current expenses: 
Compensation of the Commissioner. ....----..-.-.-.-- $5, 000 
ETOpupablon Of JO0G-1SNOS ~~ 6. 2s este eate<. buna steer 152, 500 
Distrib uilOne Of LOCO SINESs eas ans an ars tee are reer 45, 000 
Maintenance of vessels. .......-------------------.--. 68, 900 
Inquiry respecting food- Hshest eee ee se 15, 000 
STPRINSINGE LL TING hte ee ce amccuod. cH corm eess BaED SSeS eles 15, 000 

OEY bere cb ERE  o8 RBA e aha OSS cigs BeOS HOSE 301, 400 
For completion of fish-cultural stations: 

Greem lake and: Crate brooks, "Me22 22 sa. ot 2 eee a 8, 000 
SS tee OMMS DUI. Valoktst i =.ste tale acres essa iain Ae amet = 10, 000 
Weadiwille€ glosses: wernctecas sae state cerce seysecrs eet ee lO O00 
Nom MIs. WNGlY Saoakin soe caer Secebocd saeS eos cose anita 3, 000 

For establishment of fish-cultural stations: 
ONIN Aes SB SSeGrhes an taene AGOeE ee Ones See ennaAR eee ae 10, 000 
TRESS Seine ee ee OOS SSeS CO SS SISOS cre el eee seeE se 10, 000 

For conducting examinations relative to the advisability 
of establishing fish-cultural stations: 
WAS RCUOT Sere ace sE Se Bees a5 S56 seed sccepsos toga sae 1, 000 
PRG TIMOSSCO at ee ia, = Sie are spss ee aioe. ee aoe eine eres 1, 000 
South Dakota, Iowa, and Nebraska. -......---.---.---- 1, 000 
\WAVOIT VGH Seda, 3 es eee ia ore ee BEE eerie Sar 400 

In accordance with law, a report showing details of expenditures 

from the foregoing appropriations was submitted to Congress December 

4, 1893 (Senate Mis. Doc. No. 4, Fifty-third Congress, second session). 

DIVISION OF ADMINISTRATION. 

The work of this division has been under the general supervision of 

the chief clerk of the Commission, Mr. Herbert A. Gill. To it are 

assigned all matters connected with the general personnel of the Com- 

mission, appropriations, accounts, publications, library, office of archi- 

tect and engineer, and other incidents of adininistration not specifically 
chargeable to any of the other divisions. 

PUBLICATIONS. 

In order that the information secured by the.Commission may be 

placed in the hands of those interested at as early a date as possible, 

it has been the custom for some years to distribute, in advance of the 
completed reports and bulletins of the Commission, pamphlet copies of 

F. R. 93——1 
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the different papers comprising these volumes. Under this system the 

following papers were issued during the year: 

Report of distribution of fish and eggs from July 1, 1888, to June 30, 1889. (Report 
for 1888, pp. 379-394.) 

Notes on Entozoa of marine fishes, with description of new species, Parti. (Report 
for 1888, pp. 523-542.) 

The anatomy of Thysanocephalum crispum Linton, a parasite of the tiger shark. 
(Report for 1888, pp. 543-556.) 

Report upon the participation of the United States Fish Commission in the Centen- 
nial Exposition held at Cincinnati, Ohio, in 1888, by J. W. Collins. (Report for 
1888, pp. 869-885.) 

Report of the Commissioner for 1888, by Marshall McDonald, (Report for 1888, pp. 
I-CXXVIII.) 

Report on the fisheries of the New England States, by J. W. Collins and Hugh M. 
Smith. (Bulletin for 1890, pp. 73-176.) 

Report on an investigation of the fisheries of Lake Ontario, by Hugh M. Smith. 
(Bulletin for 1890, pp. 177-215.) 

A report upon the fishes of Iowa, based upon observations and collections made 
during 1889, 1890, and 1891, by S.E. Meek. (Bulletin for 1890, pp. 217-248.) 

Report of an examination of therivers of Kentucky, with lists of the fishes obtained, 
by Albert J. Woolman. (Bulletin for 1890, pp. 249-288. ) 

Notes on the streams and fishes of Clinton County, Ky., with a description of a new 
darter, by Philip H. Kirsch. (Bulletin for 1890, pp. 289-292.) 

A report upon the rivers of central Florida tributary to the Gulf of Mexico, with 
lists of the fishes inhabiting them, by Albert J. Woolman. (Bulletin for 1890, 
pp. 293-302.) 

An investigation of the coast waters of South Carolina with reference to oyster-cul- 
ture, by John D. Battle. (Bulletin for 1890, pp. 303-330. ) 

Report on the salmon fisheries of Alaska, by Marshall McDonald. (Bulletin for 
1892, pp. 1-50.) 

Observations on the hatching of the yellow perch, by 8. G. Worth. (Bulletin for 
1890, pp. 331-834. ) 

The physical and biological characteristics of the natural oyster-grounds of South 
Carolina, by Bashford Dean. (Bulletin for 1890, pp. 335-361. ) 

The present methods of oyster-culture in France, by Bashford Dean. (Bulletin for 
1890, pp. 363-388. ) 

A contribution to our knowledge of the morphology of lamellibranchiate mollusks, 
by James L. Kellogg. (Bulletin for 1890, pp. 389-436. ) 

Report on the establishment of fish-cultural stations in the Rocky Mountain region 
and Gulf States, consisting of (1) a reconnaissance of the streams and lakes of 
western Montana and northwestern Wyoming, and (2) a report upon investiga- 
tions made in Texas in 1891, by B. W. Evermann. (Bulletin for 1891, pp. 1-90.) 

A statistical report on the fisheries of the Gulf States, by J. W. Collins and Hugh 
M. Smith. (Bulletin for 1891, pp. 91-184.) 

Description of a new sucker, Pantosteus jordani, from the Upper Missouri Basin, by 
Barton W. Evermann. (Bulletin for 1892, pp. 51-56.) 

Report on a collection of fishes from the Albemarle region of North Carolina, by 
Hugh M. Smith. (Bulletin for 1891, pp. 185-200.) 

Observations on the spawning habits of the shad, by 8. G. Worth. (Bulletin for 
1891, pp. 201-206 ) 

A preliminary report on the aquatic invertebrate fauna of the Yellowstone National 
Park, Wyoming, and of the Flathead region of Montana, by 8. A. Forbes. (Bul- 
letin for 1891, pp. 207-258. ) 

Notes on a collection of fishes from the southern tributaries of the Cumberland River 
in Kentucky and Tennessee, by P. H. Kirsch. (Bulletin for 1891, pp. 259-268.) 

Report on the fisheries of the South Atlantic States, by Hugh M. Smith. (Bulletin 
for 1891, pp. 269-367. ) 

There was also issued the complete report of the Commissioner, coy- 

ering the fiscal years 1889-90 and 1890-91. (Report for 1889-91, pages 

1 to 204, and I to XI.) 

The distribution of the publications of the Commission consisted of 

2,700 bound volumes of the Reports and Bulletins, and about 11,000 

copies of the various articles appearing therein. These were sent 

more especially to libraries, scientific institutions, and persons specially 

interested in the subjects respectively presented. 
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The following papers, published at the expense of the Museum of 

Comparative Zoology at Cambridge, Mass., and covering reports of the 

results of the investigations carried on during 1891 by the U.S. Fish 

Commission steamer Albatross, Lieut. Commander Z. L. Tanner, U.S.N., 
and under the charge of Prof. Alexander Agassiz, off the west coast of 

Central America and Mexico, were published during the year. 

Vorliiufiger Bericht iiber die erbeuteten Holothurien, by Hubert Ludwig. (Bulletin 
of the Museum of Comparative Zoology at Harvard College, vol. xxrv, No. 4.) 

On a peculiar type of Arenaceous Foraminifer from the American tropical Pacific, 
Neusina agassizi, by A. Goés. (Bulletin of Museum of Comparative Zoology at 
Harvard College, vol. xx111, No. 5.) 

SPECIAL REPORTS. 

On July 2, 1892, in response to aresolution of the United States Senate 

for information concerning the salmon fisheries of Alaska, a report was 

transmitted to the Senate (Mis. Doe. 192, Fifty-second Congress, first - 

session) discussing the origin and development of the fisheries, statis- 

tics of the fisheries, present condition of the fisheries, methods and 

apparatus employed, the protective regulations of the fisheries, and 

recommendations as to further legislation in reference thereto. This 

report will also be found in the Bulletin of the United States Fish Com- 
mission for 1892. 

LIBRARY. 

The accessions to the library, which were mainly by donation and in 

exchange for the publications of the Commission, embraced 1,064 books, 

of which about one-fourth related directly to fish and fisheries, and the 
balance to zoology, natural history, and kindred subjects. 

OFFICE OF ARCHITECT AND ENGINEER. 

While under orders to make investigations of certain localities in 
Montana offering advantages for the location of a fish-cultural station, 

Mr. Charles E, Gorham, the architect and engineer of the Commission, 
died at Bozeman, Mont., November 13, 1892. For the purpose of secur- 

ing a competent engineer to fill the position thus made vacant, the 

United States Civil Service Commission held a special examination for 
applicants, and upon their certification Mr. Hector von Bayer was 

appointed thereto on March 1, 1893. 

The following is Mr. Von Bayer’s report, showing the work of con- 

struction at the different stations of the Commission during the year: 

Green Lake Station, Maine.—The two settling reservoirs were finished; a number 

of new rearing ponds were excavated; a branch box flume was laid, which taps 

the main supply flume, for feeding the new ponds, and a system of outdoor rearing- 

troughs and tubs; new drains from the ponds and troughs were laid; a number of 

buoys were placed in Green Lake for safer navigation; a new screen-gate was put 

at the foot of Green Lake to prevent the escape of fish; a portion of the road leading 

through the grounds was graded; a brick cistern was built in the superintendent’s 

quarters and one in the foreman’s quarters; minor repairs were made to the superin- 

‘tendent’s cottage, such as strengthening the first floor by additional posts, strengthen- 

ing the roof construction by additional collar-beams, and walling up the foundation 

of the earth closet; the siding and roof of the ice-house were repaired; the dam at 

Mountainey Pond was strengthened and leaks in the main supply flume were stopped. 
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Craig Brook Station, Maine.—Completion of stable and annex to superintendent’s 

cottage; building of a small settling reservoir; deepening of ponds; repairing hatch- 

ery annex by laying a floor in the former woodshed and plastering the same for an 

office and food room; building a small smithy and annex to the farm house; repairing 

water conduits and flume; and some grading of the grounds. 

Woods Hole Station, Massachusetts.—Repairs to doors, windows, and blinds of main 

building; grading along water front of same; repairing flooring of coal wharf; 

bottoms of boat-landing floats, woodwork around boat landings and small fish 

basin renewed; and the movable coal hoist repaired. 

Fish Ponds, Washington, D. C.—Repairs to ponds and embankments, to supply and 

drain pipes, hydrants, grounds, ete. The north half of the first floor of the super- 
intendent’s cottage was strengthened for storing books thereon. 

Bryan Point Station, Maryland.—Improvements on the grounds; the rebuilding of 
a landing; and minor repairs to buildings. 

Wytheville Station, Virginia.—Repairs to ponds; laying additional supply pipes 

from spring to ponds, hatchery, ané@ railroad; new spawning beds prepared; pond 

_walls and embankments repaired; blind ditches opened; and a flagstaff erected. 

Northville Station, Michigun.—The erection of adam with fishway across the north 

branch of the Rouge River, 2,400 feet southwest of the hatchery grounds; the con- 

struction of a brick reservoir on the grounds, and the laying of an 18-inch water 

conduit of terra cotta from said dam to the reservoir on the grounds, capable of sup- 
plying 2,000 gallons of water per minute; repairs to the telephone line between the 

hatchery and the railroad depot; building of new ponds and repairs to old ones; 

laying new supply pipes from reservoirs to hatchery and ponds; and minor repairs to 

buildings and outfit. 

Duluth Station, Minnesota.—Repairs to tanks, flume, crib well, hatchery flooring, 

and grounds. 

Neosho Station, Missouri.—Building new ponds, new earth closet, and woodshed ; 

minor repairs to buildings, ponds, walks in grounds, etc. 

Leadville Station, Colorado.—Repairing the old hatchery, ponds, and a break in the 

embankment of Lower Evergreen Lake; building a number of new ponds and grading 

a portion of the grounds. 

Baird Station, California.—Rebuilding a bridge with rack across the McCloud River; 

erecting a flagstaff; repairing stable, hatching and spawning houses, and current 

wheel, and other minor items of damage done by the past floods. 

Fort Gaston Station, California.—A dam and trap were built at Mill Creek, a tribu- 

tary of the Trinity River, about 4 miles distant from the station. The auxiliary 

hatching house on Redwood Creek, 11 miles southwest from Fort Gaston Station, was 
enlarged. Repairs were made to ponds, supply flume, and buildings. 

Clackamas Station, Oregon.—A rack was built across the Clackamas River, as well 

as across the Sandy River, a tributary of the Columbia River, 17 miles northeast of 

the station, with a dam and flume at the latter; a flagstaff was erected, fish inclos- 

ures made, new conduits to hatchery laid, and grounds improved. 

FiSHWAY, POTOMAC RIVER, 

Congress, by act approved August 5, 1892, made an additional ap- 
propriation of $15,000 to complete the erection of a fishway at Great 

Falls, in the Potomac River, sections 4, 5, and 6 having been completed 
during the previous year. Plans and specifications for sections 1, 2, 

and 3 were prepared, and proposals for the construction were invited 

by advertisement. But two bids were received, of whicb the lower— 

that of Isaac H. Hathaway, of Philadelphia—was accepted, and a 

contract entered into with him by the Chief of Engineers, U.S. A., on 

November 23, 1892. Sections 2 and 3 and a part of the permanent 

deflecting dam were completed during the year. 
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OFFICE OF MECHANICAL ENGINEER. 

The following is the report of Passed Assistant Engineer I. S. K. 

Reeves, U.S. N., detailed by the Secretary of the Navy as the mechan- 

ical engineer of the Commission: 

The steam, water, circulating, heating, electric, and gas plants, together with their 

attachments, pipe connections, etc., which are located at the different stations, have 

been, as opportunity offered, examined, overhauled, and repaired. 

In the machine shop at Central Station a galvanized iron pipe coil refrigerator was 

built and introduced for the aquaria at Central Station for regulating the tempera- 

ture of the salt-water supply. A water motor of the Tuerk patent was purchased, a 

hard-rubber pump fitted to the same, and introduced at Central Station, not only to 

save the expense of $25 per month for gas, but also to allow the necessary repairs 

to be made to the Rider hot-air pumping engine, which had been in use continually, 

night and day, for the past three years and needed extensive repairs. After the erec- 

tion of the above-mentioned motor the pumping engine was put in thorough repair. 

A Bishop & Babcock air pump was purchased and connected to the different aquaria 

at Central Station in order to aérate the water. There was also purchased hard- 

rubber piping for new supply pipe for salt-water circulation for the aquaria. 

Twenty-five defective tubes in the boiler for the pulsometers at the fish ponds 

were cut out and new ones put in. 

The steam, water, and air circulating plants, transporting tanks, and their attach- 

ments on cars Nos. 2 and 3 were thoroughly overhauled and new piping substituted 

where required. A duplex pump of the New York Air Brake Company was placed 

in car No. 3, in order to supply air circulation to transporting tanks. The iron pipe 

coil-refrigerator in car No. 3 was removed, the system remodeled, and a new galvan- 

ized-iron coil putin. In the spring a baggage car was purchased and equipped with 

boiler, circulating pump, feed pump, air pump, tanks, and necessary attachments for 

circulating water and air during the transportation of fish to the World’s Columbian 

Exposition. All boilers, pumps, steam-heating apparatus, etc., on the cars of the 

Commission were thoroughly overhauled and tested. 

The engines, pumps, boilers, etc., of steamers Plover, Canvasback, Blue Wing, Cur- 

lew, Cygnet, Shearwater, and Petrel were overhauled, repaired, and tested; and small 

repairs were also made to the hulls of these steamers where required. The steamer 

Petrel was hauled out on the railway and hull coppered below waterline. The 

steamer Blue Wing was also hauled out on the railway and a new sternpost put in. 

The lead sleeve in the deadwood was found so much worn that a new brass sleeve 

was putin. A new smokestack was also fitted to the boiler, and new holding- 

down bolts for engines were introduced. A new awning frame of galvanized-iron 

pipe was made for the steamer Curlew, and a new awning fitted. The steamer 

Shearwater was docked in Cleveland, Ohio, and hull and decks calked and painted; 

the jet condenser was removed, and a copper keel condenser connected. There were 

also a number of minor repairs made to the hull and machinery of this steamer. A 

pump in stock was transferred to this steamer, to circulate the water for transporting 

cans. 
The gravity water supply at the Duluth Station having failed on several occasions 

from drought and freezing up, it could not be depended upon, and it became necessary 

to increase the pumping plant at that station; this was done by the transfer of a 

pump in stock at Battery Station. This was connected to the wells on the lake 

shore, which increased the water supply at the Duluth Station about 150 gallons per 

minute, giving a total supply from the two pumps of 400 gallons per minute. 

The mechanical and machine work incident to the above-mentioned repairs, 

alterations, etc., was almost entirely performed by the machinists and firemen of 

the Commission, the machine work having been done in the different shops of the 

Commission, which are located at the different stations. 
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EXPOSITIONS. 

The World’s Columbian Exposition, Chicago.—Capt. J. W. Collins, 

assistant in charge of the Division of Fisheries, continued as repre- 

sentative of the Commission on the Board of Management and Control 

till the latter part of 1892, when he resigned from the Commission. On 

December’29 Dr. Tarleton H. Bean, assistant in charge of the Division 

of Fish-Culture, was appointed as his successor on the Board. 
Columbian Historical Exposition, Madrid, 1892.—The participation 

of the Commission in this Exposition consisted in the transmission of 

a complete set of the publications of the Commission. In recognition 

of this exhibit, the Board of Directors of the Exposition conferred a 

a bronze commemorative medal, which has been deposited in the United 
States National Museum. 

ADDITIONAL FISH-CULTURAL STATIONS. 

Fish-hatchery at St. Johnsbury, Vt.—In the previous report reference 

was made to the selection of a site near St. Johnsbury for the fish- 

cultural station directed by law to be established in the State of Ver- 

mont. On July 21, 1892, the necessary plat of the site selected and 

the deeds conveying the different properties to the United States 

were forwarded to the United States Attorney-General. The following 

December that officer certified to the sufficiency of the deeds to vest 

in the United States valid titles; and in January, 1893, the purchase 

money was paid to the respective owners. These payments were, to E. 

and T, Fairbanks, $1,070; Asa S. Livingston, $300; John Morgan, $500; 
Calvin H. Cushman, $600; total, $2,470. 
By the act approved July 5, 1892, a further appropriation of $10,000 . 

was made by Congress for the completion of the station, to include the 

erection of buildings, the introduction of water supply, the construction 

of ponds, and other features in the development of the station. Owing, 

however, to the death of the engineer of the Commission and the delay 

incident to the selection and appointment of a successor, no actual 

construction work was undertaken during the year. 

Fish-hatchery in New York.—Under the authority given by the act 

approved March 3, 1891, for the establishment of a fish-cultural station 

on or near the St. Lawrence River, New York, a preliminary investiga- 

tion was made of certain localities in that State with a view to selecting 

a station furnishing the requirements as set forth in the report of the 

Commissioner for 1889-91, page 57. A site was examined at Theresa, 

but no conclusion in regard to the matter was reached at the time. 

Derogatory reports of the water supply of that place having been 

received, a further examination was made the following August, and 
the result demonstrated the unfitness of the site. In view of the ill 

success that attended investigations looking toward the selection of a 
suitable site (examinations having been made at Waddington, Redwood, 
Clayton, St. Lawrence, Richland, Pulaski, and Sand Bank, none of 
which nearly reached the standard required), and owing to the lateness 
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of the season, it became necessary to postpone further investigations 

until another season. 
Fish-hatehery at San Marcos, Tex.—In a previous report reference 

was made to an investigation with a view to establishing a fish-cultural 

station in the Gulf States, and to the fact that San Marcos, Tex., 

furnished a desirable site for a station for the propagation of fresh- 

water species of fishes. By act approved August 5, 1892, an appro- 

priation of $10,000 was made for the establishment of such a station 

in Texas. Before final decision upon the selection of this site a 

further investigation of certain other localities was made. 

In November, 1893, an offer was made by a committee of citizens of 

San Mareos to convey to the United States a tract of land in that 

town, near the head waters of the river and just below the dam of the 
San Marcos Water Company; to rebuild and raise the existing dam 

across the river, so as to provide a higher level and thus permit of the 

supply of water to the ponds by gravity; to obtain the right to enter 

upon the property of the San Marcos Water Company for the purpose 

of laying the necessary pipes and to take fishes from the lake for the 

purposes of propagation; and to secure the passage of certain city 

ordinances which would allow of the satisfactory conduct of the station. 

The consideration to be paid for the tract was $4,500, and for the water 
rights, dam, ete., $2,500. In view of all these circumstances, it was 
decided to select the San Marcos site, and the deed of Judge W. D. 
Wood covering the tract of ground was delivered on the 2d of May, 
1893, and that of Mr. Ed. J. L. Green and the San Marcos Water Com- 
pany for water rights, etc., on the 24th of April, 1893. 

In accordance with the request of this office of the 14th of April, 

1893, the United States attorney for the western district of Texas was 
directed to receive the papers and examine the titles to the property 

and rights thereby conveyed. Under date of May 25 the Attorney- 

General certified that the deed to the Wood tract was sufficient to vest 

in the United States a valid title to the same. In regard to the prop- 

erty of the San Marcos Water Company and Mr. Green, it was found 

that the title was affected by certain deeds of trust given by the com- 

pany to secure certain issues of bonds, and it became necessary to 

arrange for releases, so far as the rights conveyed by the deed to the 

United States were concerned. Steps were therefore taken to secure 

from the trustees, with the consent of the holders of the bonds, the 
releases called for by the Attorney-General. This, however, it was 

impossible to have done before the close of the year, and the respective 

deeds were held in escrow until the final completion of all the require- 

ments necessary to pass the property in fee simple to the United States. 

Fish-hatchery at Bozeman, Mont.—In the last report of the Commis- 

sioner attention was called to the investigations which took place with 

a view of selecting suitable sites for the establishment of fish-cultural 

stations in the State of Montana and in one of the Gulf States. Of the 

sites examined in Montana, the most desirable for the proposed station 
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was that embracing Davies Springs, near Bozeman. After a careful 

engineering survey an option for the sale of the property at $3,500 was 

obtained. The site embraces some 78 acres of land, on which are the 

Davies Springs, flowing between 1,200 and 1,500 gallons of water per 

minute. Certain rights connected with the water supply of Bridger 

Creek are also secured. The deed of William J. Davies and his wife 

transferring this property was dated May 20, 18935, and this document 

was duly transmitted to the United States Attorney-General for exami- 

nation and certification as to the sufficiency of the same to vest a valid 

title in the United States. On June 26, 1893, the Attorney-General, 

in a communication to the Commissioner, stated that this deed was 

sufficient to pass a valid title to the United States. 

Afognak forest and fish-culture reserve.—The act approved March 3, 

1891, entitled “An act to repeal timber-culture laws, and for other pur- 
poses,” affecting the acquisition of public lands, provides for the reserva- 

tion in Alaska of such public lands as ‘shall be selected by the United 

States Commissioner of Fish and Fisheries on the islands of Kadiak 

and Afognak for the purpose of establishing fish-culture stations.” 

Under this provision of the act the President, by proclamation of 

December 24, 1892, set aside “A fognak Bay, River, and Lake, with their 

tributary streams and the sources thereof, and the lands including the 

sane on said Afognak Island, and within onemile from theshores thereof, 

as a reserve for the purpose of establishing fish-culture stations, and 

for the use of the United States Commission of Fish and Fisheries, the 

boundary lines of which include the head springs of the tributaries above 

mentioned, and the lands the drainage of which is into the same.” 

COURTESIES RECEIVED AND EXTENDED. 

At the request of the Secretary of State, information on the fishery 

laws of various countries was furnished for use in the arbitration of the 

Bering Sea seal controversy between this country and Great Britain. 

By direction of the President, the steamer Albatross was transferred 

to the Treasury Department, for duty in the investigation of the life- 

history of the fur seal and of the fur-seal fishery of Bering Sea. 

The Treasury Department granted facilities to Mr. Charles H. Town- 

send, an assistant of the Commission, to study seal life upon the rook- 
eries of the Pribilof Islands. 

Information relative to the hydrographic soundings of the steamer 

Albatross was furnished the Coast and Geodetic Survey for the Coast 

Pilot of Alaska. 

The steamer Albatross was transferred to the Navy Department, by 

direction of the President, for duty as a patrol in Bering Sea. 

Capt. W. E. Dougherty, U.S. A., was, by request, detailed by the Sec- 

retary of War to superintend the fish-cultural work at Fort Gaston, Cal. 

The Commission is again indebted to Gen. Albert Ordway, command- 
ing the District of Columbia militia, for the loan of tents and equipment 

for use in the shad-hatching operations on the Potomac River. 
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The steam launches Petrel and Canvasback were loaned to the State 

of Virginia for use in investigating the oyster-grounds of that State. 
The Standard Oil Company loaned seven tank cars for transporting 

42,000 gallons of salt water for the United States Fish Commission 
aquaria at the World’s Columbian Exposition, and the Chesapeake 
and Ohio Railroad Company and Cleveland, Cincinnati, Chicago, and 
St. Louis Railway Company transported the above free of charge from 

Beaufort, N. C., to Chicago. 

STATE FISH COMMISSIONS. 

During the year the policy of aiding, so far as possible, the work of 

the fish commissioners of the various States has been continued. The 
extent of this codperation is shown by the following table: 

Statement showing the kinds and number of fish and fish eggs furnished to State and Terri- 
torial fish commissions during the fiscal year 1892-93. 

State or Territory. Species. Eggs. Fish. 
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* By request of the California Fish Commission, 91,000 muskellunge fry were received from the 
New York Fish Commission and transferred and deposited in California waters. 

t Deposited by the United States Fish Commission in waters designated by the State commissioners. 
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RELATIONS WITH FOREIGN COUNTRIES. 

Canada.—Carp were furnished the Game and Fish Commission of 

Ontario, and eggs of the Loch Leven trout and Von Behr trout were 

sent to Mr. W. P. Greenough, Portneuf, Quebec. 

France.—Eggs of the rainbow trout were sent to C. Raveret-Wattei, 
Paris. 

Switzerland.—At the request of the Government of Switzerland 30,000 
eggs of the rainbow trout were sent to Mr. Emil Warner for that Goy- 
ernment. 

Japan.—To Prof. C. Sasaki, Tokyo, were sent eggs of the Loch Leven 

trout, Von Behr trout, and rainbow trout. 

DIVISION OF INQUIRY RESPECTING FOOD-FISHES. 

The work of this division during the year is set forth in the appended 

report of Mr. Richard Rathbun, assistant in charge. In addition to the 

regular inquiries of the Commission, the assistant in charge gave much 

time and labor, at the request of the Department of State, in preparing, 

for use before the Paris Tribunal of Arbitration, information concerning 
the condition and character of the more important fisheries of foreign 

countries and the legislation for their protection and improvement. 

Owing to the detail of the Albatross for duty in Bering Sea, under the 

direction of the Secretary of the Treasury, and the necessity of repairs 

to the ship after the completion of her duties on this detail, the inves- 
tigations on behalf of the Commission in the beginning of the year 

could only be incidentally performed. The opportunity was embraced, 

however, of making a careful study of the seal rookeries of the Pribilof 

Islands by the naturalists of the ship, who were temporarily detached 

from her. Upon the surrender of the Albatross to the Commission, on 
August 31, 1892, it was necessary to give her extensive repairs, which 

were not completed till the following April, when the President directed 

that she be placed under the orders of the Secretary of the Navy for 

duty in connection with the sealing patrol fleet in the North Pacific 

Ocean and Bering Sea. Owing to these details of the ship, the system- 

atic prosecution of the inquiries of the Commission was not possible. 
It is hoped, however, that another season matters may be so arranged. 
as to permit its performance. 

On the Atlantic and Gulf coasts much attention was given to the 
study of the oyster beds and conditions affecting them. Among the 
grounds examined were those of Chesapeake Bay, embracing Tangier 
Sound, Mobjack Bay, and the rivers tributary thereto, and Galveston 
Bay, Gulf of Mexico. At Sea Isle City, N. J., experiments were con- 
ducted by Prof. John A. Ryder, of the University of Pennsylvania, 
formerly the embryologist of the Fish Commission, with the view of 
determining, if possible, a practical method for the collection of oyster 
spat, and the creation thereby of an industry distinct from, but as prac- 
tical as, that of oyster-planting. Professor Ryder’s observations on 
the subject will be found in the report of Mr. Rathbun. 
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Reference was made in my previous report to the visit of Dr. Bash- 

ford Dean to Europe for the purpose of studying the methods there 

followed in oyster-culture. The results of Dr. Dean’s investigations 

were issued in December, 1892, and July, 1893, being published in the 

Bulletins of the Commission for the years 1890 and 1891, and will 

undoubtedly prove of great aid to those oystermen of this country who 

are seeking to improve the industry. 

The subject of acclimatizing the eastern oyster on the Pacific coast 

has received attention, and investigations of the physical conditions of 

certain areas have been made. Favorable conditions appear to exist 

in Willapa Bay, Washington, and it is proposed to make plantings © 

there from a number of localities on the Atlantic coast as soon as a 

favorable opportunity may arise. 

Reference is made to the report of Mr. Rathbun for a résumé by Pro- 

fessor Libbey of the physical inquiries conducted by him during several 

preceding seasons off the southern New England and Middle States 

coast. These inquiries were discontinued during the season of 1892, 

and the schooner Grampus was used to make a search for the tilefish 

in those localities where it had previously been found. A few speci- 

mens only were received. The inquiry, however, establishes the fact 

of the continuity of the belt of warm waters on the Gulf Stream slope, 

so as to permit the northward summer migration of the species. We 

have therefore reason to expect that the tilefish will reoceupy its old 

grounds in undiminished numbers and that a valuable market fishery 

will be established should the fish be found acceptable to consumers. 

At the laboratory of the Commission at Woods Hole studies of 

marine life were prosecuted as in previous years. The spawning and 

early habits of the common scallop or pecten were investigated by Dr. 

James L. Kellogg; Prof. Francis H. Herrick continued his observations 

on the development and life-history of the lobster; Prof. H. V. Wilson 

on the development of certain sponges; Dr. William Patten on the 

sense-organs in the horseshoe crab. The other inquiries conducted 

will be found noted in Mr. Rathbun’s report. 

Extensive investigations were made of the shores and inlets of Buz- 

zards Bay and Vineyard Sound for the purpose of studying the habits 

and life-history, in the younger stages, of the common food-fishes of 

the locality, and much important information concerning the breeding 

and other habits of the menhaden was secured. 
The interior waters examined during the year embraced the Columbia 

River and some of its tributaries, in Washington, Idaho, and Montana; 
the rivers and lakes of Minnesota, North and South Dakota, Iowa, 
Nebraska, Wyoming, Wisconsin, Arkansas, and California. These 

investigations were for the purpose of studying the physical character- 
istics of these waters and also to ascertain the various forms of animal 

and plant life inhabiting the same. Such inquiries are especially val- 

uable as a guide in the work of the Commission of stocking our waters 

with suitable food-fishes. 
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The destructive methods followed in the capture of fish and shellfish 

in the territorial and contiguous waters of the United States and the 

British Possessions in North America, as also in the open seas outside 

of the territorial limits of either country, but which are resorted to for 

the purpose of fishing by their respective inhabitants, as well as the 

polluting and obstructing of such contiguous waters, to the detriment of 

their fisheries, have long been matters which have invited the attention 

of the respective Governments; and the necessity of uniform mutual 

laws regulating the prosecution of the fisheries, as also the adoption of 

methods for the replenishing of depleted waters, have equally been felt 

to be necessary if the fisheries were to be maintained. An agreement 

was reached by the two Governments on December 6, 1892, which pro- 

vided for the appointment of a joint commission of two experts, one 

on behalf of each government, to consider and report upon the whoie 

question. As representative on the part of Great Britain, Dr. Wil- 

liam Wakeham, of the department of marine and fisheries of Canada, 

was appointed, and on the part of the United States Mr. Richard 

Rathbun, of the United States Commission of Fish and Fisheries, The 
two commissioners had their first meeting at Washington, on March 2, 

1893. For the general scope of the inquiry to be prosecuted, reference 

is made to Mr. Rathbun’s report. 

During the spring and summer of 1893 investigations were conducted 

to learn what, if any, benefits had resulted from the series of close sea- 

sons in the spring mackerel fishery, provided by the act of Congress 

passed in 1886, the information also being needed by the Joint Fishery 

Commission. The schooner Grampus attended the fishing fleet on the 

southern fishing-grounds and thence to those off Nova Scotia. Many 

valuable observations were made, and much important information 
secured bearing upon the fishery. As the data of several seasons are 

necessary before any reasonable conclusions on the subject can be 

reached the consideration thereof is deferred. Other incidental inves- 
tigations conducted by the division are shown in the report of Mr. 
xathbun. 

DIVISION OF STATISTICS AND METHODS OF THE FISHERIES. 

During the year the administration of the affairs of this division 

devolved upon Dr. Hugh M. Smith, and reference is made to his ap- 
pended report for a résumé of the work accomplished. Capt. J. W. 

Collins, the assistant in charge, retained the general direction of the 

work of the division up to September 26, 1892, and on December 27 of 

the same year he resigned from the Commission. 

The work of the Division of Statistics and Methods of the Fisheries 

has continued of the same general character referred to in my previ- 

ous reports. The scope of the operations is, however, becoming more 

extended and valuable year by year, and the practical usefulness of 

the division is annually becoming more evident, 
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The work of the division has consisted chiefly of field investigations 

of the commercial fisheries, and the preparation of general and special 

reports based on the data collected by the division. A large amount 

of correspondence embodying technical information has been sent out 

by the division; a number of special discussions on fishery topics have 

been prepared for the use of the Commissioner and others; and consid- 

erable statistical and other data have been supplied to State officials. 

The field investigations carried on by this division were addressed to 

regions having very important fisheries. The previous practice of 

taking up for investigation each year definite sections or fisheries, 

depending largely on work already done covering the same subject, 

has been continued. In this way it is possible, with the present force, 

to canvass the fisheries of the coast and Great Lakes States about once 

in three or four years. The inquiries of the division in 1893 were 

mainly directed to the methods and statistics of the fisheries of the 

Middle Atlantic States, the New England States, the Pacific States, 

and of the mackerel fishery. Several minor subjects were also consid- 

ered, and the regular agencies at Gloucester and Boston, Mass., were 

continued. 

‘The inquiries in the Middle Atlantic States were in continuation of 

those of the previous year, referred to in the last report; the Chesa- 

peake basin and the adjoining ocean shores of Maryland and Virginia 

were then canvassed, leaving for consideration during the fiscal year 

1895 the fisheries of New York and New Jersey and those parts of 

Pennsylvania and Delaware not tributary to the Chesapeake. The 

field investigations in this region covered the calendar years 1889, 1890, 

1891, and 1892, except in New York, in which the time of the inquiries 

prevented the agents from obtaining complete statistics for the last- 

named year. Inthe appended report of the assistant full references to 

the scope and results of the canvass of the Middle States are given, 
including statistics and comparative data. 

The recent serious decline in the mackerel fishery, and the great 
attention which the scarcity of mackerel had received, made it desirable 

to have full statistical and other information upon these subjects. 

Accordingly, in connection with the other field inquiries, elsewhere 

alluded to, a canvass of the mackerel fishery was undertaken in the 

spring of 1893, and arrangements were made for securing more detailed 

data than had previously been obtained. This work was in progress at 

the close of the fiscal year. Reference to the accompanying report 

of the assistant in charge will show the scope and character of the 
investigation. 

A study of the important fisheries of the New England States was 

made in conjunction with the investigation of the mackerel fishery of 

that region. No general fieldwork had been carried on in this section 

since 1889, and in the meantime some noticeable changes had occurred 

in the condition of the industry which made another canvass in 1893 
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timely. Special attention was directed to the lobster fishery, whose 

successful continuance has been seriously imperiled by overfishing. 

At the close of the year this investigation was well under way. 

Early in the fiscal year an investigation of the fishing industry of 

the Pacific States was begun by Mr. W. A. Wilcox, who had made a 

similar canvass in 1889. Personal visits were made to all fishing cen. 

ters on the coast and the coast streams, and very valuable data were 

secured for each of the years intervening since the last canvass. Espe- 

cially useful statistics regarding the salmon industry were obtained. 

Although Alaska was not visited, complete statistical information 

covering the fisheries of that territory were obtained from the firms 

engaged, all of whom have headquarters in San Francisco or other 

cities of that coast. In San Francisco and vicinity Mr. Wilcox was 

assisted by Mr. A. B. Alexander, fishery expert on the Albatross, who 

was temporarily detached from the vessel for that purpose. The inquiry 

closed in May, 1893. An account of this work and its results is given 
in the report of the assistant, and Mr. Wilcox’s full report will be found 

among the appendices to this report. 

In connection with the work of the International Fisheries Commis- 

sion, Dr. Smith, at the request of the United States commissioner, 
Mr. Rathbun, during June, 1893, accompanied the commission to 
Boston, Woods Hole, Provincetown, and other New England fishing 

centers. 

The report for this division contains a brief synopsis of the papers, 

based on the division’s field inquiries, issued during the year. These 
included statistical and descriptive articles on the fisheries of the 

New England States, the South Atlantic States, the Gulf States, and 

of Lake Ontario. The report concludes with notes on some of the 

more important fisheries, and on certain branches possessing special 

interest. 

DIVISION OF FISH-CULTURE. 

The continued growth of the Commission rendered it necessary that 

the Commissioner should relieve himself of the direct supervision of the 

details of this division, the charge of which he had assumed upon his 
appointment as Commissioner. On July 6, 1892, he therefore appointed 

as the assistant in charge Dr. Tarleton H. Bean, the ichthyologist of 

the Commission. Dr. Bean assumed charge of the division and retained 

its immediate direction till the beginning of the following January, 

when his appointment as representative of the Commission on the Goy- 

ernment Board of Management and Control of the World’s Columbian 

Iixposition, Chicago, necessitated his being relieved of other duty. Mr. 

8. G. Worth, the superintendent of Central Station, was then detailed 
as acting assistant in charge of the division, the duties of which posi- 
tion he performed with fidelity and skill for the remainder of the year 
covered by this report. 
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The following tables exhibit the results of work at the different sta- 
tions, and the summary, by species, of the fish distributed: 

Summary of eggs and fish furnished for distribution by stations in the fiscal year 1892-98. 

Adults 
Source of supply. Species. Eggs Fry. and 

yearlings. 
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Species. Fry. 

WITLI YIRIEL GN ee ole orn > aloe co's = Saw Waste = eiclataimie cietatonetetaarer aval 
Goldfish 
Shad 
Quinnat salmon 
Atlantic salmon 
Landlocked salmon 
Loch Leven trout 
Rainbow trout 
Von Behr trout 
Black-spotted trout 
Brook trout 
Lake trout 
Whitefish 
Lake herring 
Yellow perch 
Pike perch 
Sea bass 
White bass 
Black bass E 
Crapper sas= =o) see see= eee n= jones 2oddooe saeereres 
WATOUTH DISS eee co cece mace neiwleleoiem= ome Rl mimi 
LAO eR eee soba sere eee ooasocoDnoossoeesonons. 
Sunfish 

«wee wee cee ee cee see e eters cesses cece escees 

Pickerel 
ROG Ae aos ccck taceeceecee ===. wants oaa(setee cena aerete 
Mackerel 
Flatfish 
Lobster 

See ee eee ee 

233, 000 

"100, 000. | 
275, 000 
175, 000 

12, 063, 000 

2, 674, 500 
49, 692, 000 
6, 505, 000 

"24, 600, 000, 
1, 189, 000 

20, 992, 500 
434, 500 
288, 000 

8, 818, 000 

165, 235, 800 

In addition to the foregoing there were furnished for distribution, but lost in transit, 

Adults and . 
yearlings. Total. 

8, 486 8, 486 
72, 481 72, 481 
15, 155 15, 155 

120 120 
12, 588 12, 588 

800,000 | 45, 330, 000 
oe ae 8, 820, 300 

1, 448 234, 448 
65, 531 65, 531 
7, 500 107, 500 

111, 357 608, 357 
50, 821 225, 821 
46, 025 106, 625 

158, 290 248, 290 
25, 001 3, 602, 501 

baie ere ania 54, 692, 000 
Bahk eae 6, 505, 000 

4,528 4, 328 
845 | 25, 100, 845 

ehdesthe o/h ea BaROe 
1,710 1,710 

68, 269 68, 269 
9,940 9, 940 
4, 999 4,999 

21, 560 21, 560 
1, 562 1, 562 

101 101 
scccjis sce ole 22, 187, 500 
eae 434, 500 
Dsacaceeenee 288, 000 
ne ee 8, 818, 000 

1, 486, 117 | 178, 784, 917 

during the year, 
3,857,000 shad fry, 12,000 lake-trout fry, 1,100,000 pike-perch fry, and the following adults 1 
fish: 280 catfish, 5,662 carp, 1,915 goldfish, 50 Loch Leven trout, 8,390 rainbow trout, 329 Von Behr 
trout, 475 black-spotted trout, 1,237 brook trout, 599 lake trout, 12€ yellow perch, 167 white bass, 4,447 
black bass, 814 crappie, 671 warmouth bass, 1,090 rock bass, 194 sunfish, 32 pickerel. 

and yearling 

For information as to the details of work at the stations, and of the 

distribution of their product, reference is made to the appended report 

of Mr. Worth. 

MARSHALL McDONALD, 

Commissioner. 



REPORT UPON THE INQUIRY RESPECTING FOOD-FISHES AND 

THE FISHING-GROUNDS. 

By RICHARD RATHBUN, Assistant in charge. 

FUR-SEAL INVESTIGATIONS. 

In the last annual report a brief account was given of the services 

rendered to the State Department by the Fish Commission in connec- 

tion with the controversy respecting the sealing question in the North 

Pacifie Ocean and Bering Sea. During the summer of 1891, the 

steamer Albatross was used to convey the Bering Sea commissioners 

on the part of the United States to and from the Pribilof islands. On 

March 15, 1892, she was detailed to take an active part in the sealing 

investigations, under the orders of the Secretary of the Treasury, in 

conjunction with the revenue steamers Corwin and Bear, which service 
had not been completed at the close of that fiscal year. 

During the summer of 1892, and again the following year, a very 

careful examination was made of the seal rookeries on St. Paul and St. 

George islands, by Mr. J. Stanley-Brown, then acting as a special Treas- 

ury agent. His work included the preparation of a set of base maps of 

both islands, on which the outlines of the rookeries were delineated, 

and also the taking of a series of photographs illustrating the dis- 

tribution and abundance of seals on prominent parts of each of the 

rookeries. It was considered that the duplication of these graphic 

records during a term of years would serve to demonstrate any changes 

that might take place in the conditions and dimensions of the rookeries 

and, consequently, in the size of the sealherd. The summer of 1893 was 

the last preceding the meeting of the Paris Tribunal of Arbitration, 

for whose consideration Mr. Stanley-Brown’s results were especially 

intended; but, appreciating the importance of further observations 

in the same line, the Secretary of the Treasury recommended to Con- 

gress that the work be continued under the direction of the Commis- 

sioner of Fisheries. Favorable action on this subject was taken in 

connection with the sundry civil appropriation bill, approved March 3, 

1893, which also provided for investigations by the Fish Commission 

relative to the pelagic habits and distribution of the fur seal. 

The assistant in charge of this division continued to be occupied 

during the first two or three months of the cwrrent year in preparing 

material for the Bering Sea case, respecting the character and condition 

of the more important fisheries in fureign countries and the methods 

there pursued for their protection and improvement. 
F, R. 93——2 . 17 
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OPERATIONS OF THE STEAMER ALBATROSS IN THE NORTH 

PACIFIC OCEAN AND BERING SEA. 

Atthe beginning of the year the steamer Albatross, Commander Z. L. 

Tanner, U.S. N., commanding, was still on duty under direction of the 
Secretary of the Treasury, being at Port Townsend, Wash., where she 

hai recently arrived after coaling at Departure Bay, British Columbia. 

She left the former place on July 1 for Unalaska, but unfortunately 

(owing to continuous sea service for a long period, much of the time 
under trying circumstances as regards sea and weather) her boilers 

were in bad condition, and in several other respects the ship needed 

a thorough overhauling. Ten days were consumed in making the 

passage to Unalaska, where it was found imperative to order a board 

of survey, which found the boilers unsafe for further use. Temporary 

repairs were begun at once, to permit of the ship’s returning to San 

Francisco, but several weeks were required for their completion. 

The unfinished work which the Albatross had been expected to carry 

on was assigned to the revenue steamers Corwin and Rush, to which 

Mr. C. H. Townsend and Mr. A. B. Alexander were transferred to serve 

as naturalists, and also two seal-hunters and the necessary appliances 

for conducting the investigations. Taking advantage of the delay, Prof. 

b. W. Evermann, then acting as chief navuralist of the Albatross, and 
Mr. N. B. Miller, laboratory assistant, were dispatched to the Pribilof 

Islands, where they made a careful inspection of the seal rookeries and 

obtained an interesting series of photographs bearing upon the same. 

On August 3 the Albatross left Unalaska, having in tow a British 

schooner which had been captured while engaged in pelagic sealing in 

Bering Sea, in contravention of the provisions of the modus vivendi 

then in operation. After delivering this prize at Sitka, she proceeded 

to Port Townsend and thence to San Francisco, which was reached on 

September 3. By direction of the Secretary of the Treasury the con- 

trol of the ship reverted to the Fish Commissioner at the close of August 

31, while still upon her passage, having up to that date been in the 

service of the Treasury Department for a period of 5$ months, during 

which she visited 26 ports and steamed a distance of 14,848 miles, 
mostly in northern waters. In order to put the ship in suitable condi- 

tion for further service it became necessary to provide new boilers and 

to make many alterations and repairs, which were not fully completed 

until the following April. Beginning on the 25th of that month, a 

successful trial trip was made, lasting three days, in the course of which 

investigations of the sea bottom were carried on off Monterey Bay. 

On May 13 the President directed that the Albatross be placed under 

the orders of the Secretary of the Navy, for assignment to duty in 

connection with the sealing patrol fleet in the North Pacific Ocean and 

Bering Sea, composed otherwise of certain naval and revenue-marine 

vessels. It was arranged, however, that her commanding officer should 
receive his customary instructions relative to fishery and fur-seal inves- . 

tigations, which were to be carried out so far as the special duties 
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devolving upon the ship would permit. The patrol fleet rendezvoused 

at Port Townsend, Wash., where the Albatross arrived May 24. She 

finished coaling at Comox, British Columbia, May 31, and proceeded 

northward by the passage inside of Vancouver Island to the open waters 

of the Pacific Ocean, where her patrol work began. The vessels of the 

fleet were so disposed as to cover the track of the seal herd and sealing 

vessels bound north, but the A/batross was given the western or ofi-shore 

route, which placed her outside of the usual course taken by the seals, 
and none were observed between Vancouver Island and Kadiak. 

The first sealing vessel was encountered off the southern edge of 

Portlock Bank, and St. Paul, on Kadiak Island, was reached June 7. 
From this point, on the following day, the Albatross began working to 

the westward, boarding such pelagic sealers as were met with and warn- 
ing them, in accordance with the temporary agreement between Great 

Britain and the United States, to refrain from carrying on their opera- 

tions in Bering Sea. On arriving at Sand Point, Shumagin Islands, 

where the sealing vessels often congregate, it was found that none had 

yet reached that place. Continuing to the westward as far as Amukta 

Pass, and there entering Bering Sea, the ship proceeded to Unalaska 

for coal and thence returned to Sand Point, boarding several vessels on 

the way, one of which proved to be a cod-fishing schooner bound for 

Slime Bank, off the north side of Unimak Island. 

Some time was spent among the Shumagin Islands, and the principal 

harbors were visited. Mist Harbor, on the east side of Nagai Island, a 
secure and convenient anchorage, was surveyed for the first time, and 
advantage was taken by the naturalists at each stop to obtain as much 

information as possible respecting the fishes and other marine animals 

of the region. Leaving Sand Point on June 26, the ship proceeded to 

Unalaska, and thence along the Bering Sea side of the Aleutian Islands, 
entering the Pacific Ocean through Amukta Pass, near which she was 
at midnight of June 30, the close of the fiscal year. 

Owing to the long delay in port, in consequence of the extensive 

repairs made necessary by previous service, the Albatross was only 75 

days at sea during the year, but the distance steamed amounted to 

9,610 miles. Prof. B. W. Evermann, who acted as chief naturalist 
during the first cruise made on behalf of the Treasury Department, 

left the ship after his return from Alaska in August, 1892. The per- 

manent civilian staff consisted of Charles H. Townsend, naturalist; 
A. B. Alexander, fishery expert; and N. B. Miller, laboratory assistant. 

The two former were attached to revenue vessels during the summer 

of 1892, but were with the Albatross during the remainder of the year. 

No trawling or hydrographic work was carried on except during the 

short trial trip off Monterey, in April, 1893. Meteorological and density 

observations were continued, however, during the entire year, and a 

record was kept of all surface animal life and drift material observed at 

_ Sea. Full details of the operations of the ship are given in the report 
of Commander Tanner, forming an appendix to this volume. 
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INVESTIGATION OF FISHERIES IN WATERS CONTIGUOUS TO 

CANADA AND THE UNITED STATES. 

By an exchange of notes between the Government of Great Britain 

and that of the United States, an agreement was reached on December 

6, 1892, which provided for the appointment of a joint commission of 

two experts, one on behalf of each government, to consider and report 

to their respective governments, jointly or severally, concerning the 

regulations, practices, and restrictions proper to be adopted in concert, 

on the following subjects: 

1. The limitation or prevention of exhaustive or destructive methods of taking 

fish and shellfish in the territorial and contiguous waters of the United States and 

Her Majesty’s possessions in North America, respectively, and also inthe waters of the 

open seas outside of the territorial limits of either country to which the inhabitants 

of the respective countries may habitually resort for the purpose of such fishing. 

2. The prevention of the polluting or obstructing of such contiguous waters to 

the detriment of the fisheries or of navigation. 

3. The close seasons to be enforced and observed in such contiguous waters by the 

inhabitants of both countries, as respects the taking of the several kinds of fish and 

shellfish. 

4. The adoption of practical methods of restocking and replenishing such con- 

tiguous and territorial waters with fish and shellfish, and the means by which such 

fish life may be therein preserved and increased. 

It was furthermore provided that— 

The commissioners to be so appointed shall meet at the city of Washington 

within three months from the date of this present agreement, and shall complete 

their investigation and submit their final reports thereof to the two governments, 

as herein provided, within two years from the date of their first meeting. 
The contracting governments agree to place at the service of the said commission- 

ers all information and material pertinent to the subject of their investigation which 

may be of record respectively in the offices of the United States Commission of Fish 

and Fisheries and in the Department of Marine and Fisheries of the Dominion of 

Canada; and, further, to place at the disposal of said commissioners, acting jointly, 

any vessel or vessels of either of the said fish commissions of the United States and 

Canada as may be convenient and proper to aid in the prosecution of their investi- 

gation in the contiguous and adjacent waters aforesaid. * * * j 

The two governments agree that so soon as the reports of the commissioners shall 

be laid before them as aforesaid, they shall consider the same and exchange views 
thereon, to the end of reaching, if expedient and practicable, such conventional or 

other understanding as may suffice to carry out the recommendations of the commis- 

sioners, by treaty, or concurrent legislation on the part of the respective govern- 

ments, or the legislation of the several States and Provinces, or both, as may be found 

most advisable; but nothing herein contained shall be deemed to commit either 

government to the results of the investigation hereby instituted. 

The two representatives appointed in accordance with the foregoing 

agreement were, on the part of Great Britain, Dr. William Wakeham, 
of the Department of Marine and Fisheries of Canada, and, on the part 
of the United States, Mr. Richard Rathbun, of the United States Fish 
Commission. Their first meeting was held at Washington, on March 

2, 1893, at which Dr. Wakeham was accompanied by Mr. R. Venning, 

of the same department as himself, Dr. Hugh M. Smith, of the United 
States Fish Commission, acting with Mr, Rathbun. At this conference, 

\ \ 
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which continued several days, the scope of the inquiry contemplated by 

the agreement and the plans for carrying on the necessary investigations 

were discussed in full, and arrangements were also made for beginning 

upon the field work as soon as the season was sufficiently advanced. 

The waters covered by this agreement are not only very extensive 

and diversified, but they afford some of the most important fisheries of 

the world, in the preservation of which both Canada and the United 

States have a mutual interest. With respect to the open waters of the 

Atlantic coast it was decided that the mackerel fishery, which is carried 

on continuously from off Cape Hatteras, North Carolina, to the mouth 
of the River St. Lawrence, was the only one demanding immediate 

attention in this connection. At the mouth of the Bay of Fundy, about 

Eastport, Me., and the neighboring islands, are several marine fisheries 

which overlap the boundary line. Next come the rivers St. John and 

St. Croix, flowing in part between the Province of New Brunswick and 

the State of Maine. Following in succession are Lake Mempbremagog, 

Lake Champlain, the upper part of the St. Lawrence River, and the 

entire chain of the Great Lakes, except Lake Michigan, which is entirely 

included within the territory of the United States. A short distance 

to the westward of Lake Superior are Rainy Lake and the Lake of the 

Woods, both situated on the northern border of Minnesota and finding 
an outlet northward into Lake Winnipeg and thence into Hudson Bay. 

Farther to the west there are no important waters until we reach 

the Columbia River, where it crosses the boundary into Washington. 
Finally, on the Pacific side, are the extensive sounds and straits 

between British Columbia and the State of Washington, still only 

slightly developed except as regards the catch of salmon. 

As it was evident that the members of the joint commission would not 

have the opportunity of inspecting personally in detail all the fisheries 

on which they were expected to report, it was arranged on the part of 

the United States Fish Commission to send out several field parties to 

make special studies respecting some of the more difficult problems 

presented. The schooner Grampus was detailed to investigate the 

offshore or purse-seine mackerel fishery from the time of its commence- 

ment at the extreme south, as had been done in former years, but in 

accordance with a more comprehensive plan of operations; an assis- 

tant was stationed at Fulton Market, New York, to inspect all mackerel 

brought there both by the purse-seiners and from the nets along the 

coast, the owners of many of the latter being also supplied with blanks 

on which to record their catch of this species; and the assistants 

at the Woods Hole station of the Commission were charged with the 

study of the breeding and other habits of the mackerel in the neigh- 

boring region, which is especially well adapted for observations of that 

kind. A party was also established at Eastport, Me., and another on 

Lake Erie, while the steamer Albatross was directed to investigate the 

boundary waters on the western coast at such times as her regular 

duties would permit. 
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The members of the Commission, together with Mr. Venning and Dr. 

Smith, met at New York on June 2, where they began their inquiries 

respecting the mackerel fishery. From there they proceeded to Woods 

Hole, Mass., and thence visited all the more important fishing ports on 

Cape Cod. Subsequently a few days were spent in Boston and Glou- 

cester, Mass., and Portland, Me. At all of these places interviews were 
held with the fishermen, the shore apparatus of capture was visited and 

many mackerel were examined. At the close of the fiscal year the 

party was at Eastport, Me., from which place it was planned to go to 

the Gulf of St. Lawrence. 

OYSTER INVESTIGATIONS AND EXPERIMENTS. 

CHESAPEAKE BAY. 

The oyster survey of Mobjack Bay, begun in May, 1892, was continued 

during most of the following summer, being completed about August 

20. The delineation of the oyster beds and of the areas of scattered 

oysters in the open waters of the bay, by means of the launch Petrel, 

was finished early in July. The dredging work was then immediately 

taken up by the steamer Fish Hawk, Lieut. Robert Platt, U.S.N., 

commanding, having for its object to determine the actual condition of 

the oyster beds, including the number of oysters of different sizes to 

each square yard of bottom. Subsequently the steamer Fish Hawk 

proceeded to Tangier Sound, on the east side of Chesapeake Bay, 

where extensive investigations had been carried on the previous year, 

and repeated its lines of dredgings over the principal beds, in order to 

ascertain what, if any, changes had taken place in their condition 

during the intervening twelve months. While the dredging work was 

in progress the launch Petrel continued the oyster survey up the four 

rivers tributary to Mobjack Bay, the East, North, Ware, and Severn. 

Signal stations had first to be established, followed by a triangulation 

of the streams as far as was considered necessary, after which the 
location and extent of the natural oyster beds were determined. 

The assistants of the Fish Commission who were engaged upon this 

inquiry were Mr. John D. Battle, in charge, Mr. W. F. Hill, and Mr. 

b. L. Hardin. As soon as this party returned to Washington the 

construction of the charts to illustrate the results of the investigation, 

as well as the compilation of the data relating thereto, were pushed 

rapidly to completion, and copies of the same, together with the cor- 

responding charts of Tangier and Pocomoke sounds, based upon the 

surveys of 1891, were supplied, at an early date, to the government 

of Virginia, to serve as a basis for establishing the outlines of the 

public oyster-grounds in those parts of the State waters to which they 

related, after the manner described in the last annual report. A steam 

launch was also provided for the use of the State party engaged upon 

this work. That the assistance rendered by the United States Fish 

Commission in this connection was of great value to the State author- 

ities of Virginia and was duly appreciated by them may be judged from 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. Zo 

the following extracts from two letters received during the year from 

the engineer in charge: 

The steam launch furnished by the United States Fish Commission and the copies 

of the records of that Commission have alone enabled me to finish the work in 

Tangier and Pocomoke sounds in a short time. 

* x * * * * we 

The charts showing the legal boundaries of the natural oyster beds of about half 

of the Virginia waters have been published. I should never have been able to 

accomplish this without the assistance rendered by you. 

The inquiries respecting the food of oysters and the relations of 

oysters to their environment, by Dr. John P. Lotsy, of Johns Hopkins 

University, the plans for which were referred to in the last report, 

were commenced early in July, 1892, and completed the latter part of 

September. These researches were carried on in the vicinity of 

Hampton, Va. 
GALVESTON BAY, TEXAS. 

In the early part of the summer of 1892 word was received of a sud- 

den and extensive mortality among planted oysters in Galveston Bay, 

Texas, and an inquiry into the causes thereof was requested. One 

company alone had made plantings on 480 acres of bottom of empty 

oyster shells and seed oysters a year or so old, the latter growing 

rapidly and the beds being in a prosperous condition as late as the 

close of April, 1892. During May, however, the oysters began to die 

without apparent cause, and a month later scarcely anything but 

empty shells were left upon the ground where a yield of over 300,000 

bushels had been expected the following winter. The mortality was 

not confined to this particular planting, but was said to have extended 

also to the wild oysters in other parts of the bay. In August Mr. 

John D. Battle was detailed to investigate this matter, and at the 

saine time to make a general examination with respect to the oyster 

resources of the region, to serve as a basis for possible future inquiries 

on a more extensive scale. Only a short time was spent upon this work, 

but considerable information was obtained. 
With regard to the question of mortality, the subject was studied 

from several standpoints. Too great an influx of fresh water has been 

considered a frequent cause of such destruction. However, the only 

sources, except seepage and local rainfall, from which a supply of fresh 

water can reach Galveston Bay are the San Jacinto and Trinity rivers, 

both of which are relatively small as compared with the main body of 

the bay. The Trinity drains quite an extensive territory, while the San 

Jacinto does not, but the fresh waters coming from both of these rivers 
meet and merge into each other and flow over Redfish Bar into the 

lower part of Galveston Bay. General inquiries made to ascertain if 

there had been an unusual rainfall and freshet in these rivers at or just 

before the period when the mortality on the planted grounds was first 

noticed afforded negative results. According to the records in the 

office of the Weather Bureau in Galveston, however, there had been 
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an average rainfall during April and May, and in March only an inch 

more than the average. During the same period there had also been 

some strong northwest and southwest winds. 

Although Mr. Battle’s visit was made during the dry period of the 

year, he undertook to ascertain by density observations the point 

nearest to the planted grounds where fresh water could then be found, 

both at the surface and the bottom. A line of such observations was, 

therefore, run up fhe bay in a general northwesterly direction, from off 

the foot of Tremont street, Galveston, and over the planted grounds to 
the mouth of the San Jacinto River, a distance of 25 miles. At the 

foot of Tremont street the specific gravity was 1.017 at high water, and 

1 mile farther, 1.0166. On section 1 of the planted beds it was the same 

as the last, and on section 8, three-fourths of a mile away, it amounted 

to 1.0164. Beyond the area of the planted grounds the observations 

succeeded one another as follows: About 1 mile WNW. of the west end 
of Pelican Island, 1.0147; about 1 mile SE. of Half-Moon lighthouse, high 

tide 1.015, ebb tide 1.0142; about 200 yards from Half-Moon light-ship, 
1.0144; about 1 mile NNE. of Dollar Point, ebb tide 1.01382; about 2 
miles south of Redfish light-house, ebb tide 1.007; Redfish Beacon, 1.0036 ; 

about 400 yards SE. of Northwest Beacon, 1.002. Five subsequent sta- 
tions were made, the last about 1 mile NW. of Red Bluff Buoy, where the 
water was practically fresh both at the surface and bottom. 

Information was furnished to the effect that the water in the bay is 

never fresher than at the time of year when this examination was con- 

ducted, but Mr. Battle is inclined to doubt the correctness of this view 
as not being based upon scientific observations, and, moreover, the 

occurrence of any particular freshet having its origin from 25 to 30 

miles away might easily escape detection by those living along the sea. 

Such a freshet would undoubtedly bring the fresh-water point much 

nearer to the Gulf and might radically affect both planted and natural 

oyster beds. Evenif the salinity of the water is as great at all sea- 

sons as it was in August, Mr. Battle thinks his observations clearly 
demonstrate that it would be the height of folly to plant oysters north 

of Redfish Bar. Empty shells are much more numerous than living 
oysters on this bar, and he has no doubt that fresh water was the main 
factor in their destruction. An oysterman of long experience in this 

region recalls that oysters have twice been destroyed in Galveston Bay 

within the past twenty-five years, once by fresh water and again during 

the great southeast storm of 1875, which lasted several days and swept 

everything before it. 
Mr. Battle next made a critical investigation of the planted beds and 

of the natural beds nearest to them, with the object of determining 

their relative condition as to mertality and the character of the bottom. 

Samples were obtained by tonging from all of the eight sections of the 
planted ground. The total amount of material brought up was 14 

bushels, which contained 46 adult oysters and 992 spat. The oysters 

were generally in groups or clusters, seldom single. The living adults 
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seemed to be in as good condition as those examined on the natural 

beds, and the spat was still attaching and thrifty. Drawbridge Reef, 

about 24 miles southwest of the planted beds, which was next examined, 

is one of the best grounds as regards quality of oysters, but it has been 

overfished. It showed no signs of any special destruction which could 

be attributed to a late cause. It occupies a stable shelly bottom where 

the observations were made. On Blind Shoal Reef, another shelly 

bottom, about a mile northwest of the planted grounds, dead shells were 

more numerous, which may indicate a greater mortality, and the oysters 

were not so finely shaped as those on Drawbridge Reef. This bed is 

nearer the fresh-water point, but the density determinations were as 

high as 1.0126 and 1.013. The oysters on Half-Moon Reef, judging from 

the shells, show some deaths which may have been of late date, but not 

enough to assign any other cause for mortality than that of old age and 

the usual casualties. 

Finally, the character of the bottom on the planted beds was tested 
by means of a sounding pole, which showed it to be generally soft, and 

jn some places very soft. The pole would usually go down very easily 

a distance of 10 to 12 inches through the mud before it reached a 

harder substratum. Several times shells were felt at a depth of 10 or 

12 inches, apparently resting on this substratum. Judging from the 

softness of the bottom and the mud-stained condition of the shells, Mr. 
Battle is led to believe that mud has been a factor which will account 

in part for the destruction of the planted oysters. The general trend 

of the currents over these beds is southeast and northwest. One may 

readily conceive that strong northwest winds, which have a sweep 

down the bay from the mouth of San Jacinto River, would affect objects 

lying on the bottom in shallow water. It would naturally impart a 

motion to them and cause them gradually to sink. It is reasonable to 

suppose also that this disturbance would make the water very thick 

with suspended mud, especially that part of it near the bottom and 

immediately surrounding the oysters, and if continued for any length 

of time would result in great injury to the beds. Southwest winds 

would have a similar but less effect, for the reason that they do not 

have the same sweep. 

Comparing the general character of the bottom of the natural beds 

with that of the planted grounds, it will be found that the former are 

much more stable, owing to the yearly accretion of shells on which the 

living oysters grow. The plantings already made on the artificial beds, 

amounting to 400 bushels to the acre, may possibly furnish a foundation 

which will render the bottom more stable and result in the formation 

of a continuous oyster bed in the course of time, and the chances of 

success in that direction would be greatly heightened by the addition 

of more shells. 
Within 14 miles of the planted area are located mills for the manu- 

facture of creosote. It had been conjectured that the refuse from these 

mills might have been responsible for at least a part of the mortality 
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above referred to. An examination of the piles of neighboring wharves, 

however, showed the presence of adult oysters and spat ina flourishing 

condition, as well as an abundance of other forms of life which are 

generally found in such situations. The pungent odor of creosote was 

very strong under the nearest wharf, but it did not seem to affect the 

welfare of the oysters there, although they appeared to Mr. Battle to 

leave an astringent taste in the mouth. A sample of the water and 

specimens of oysters from the wharves were afterwards subjected to 

chemical examination in Washington, without discovering the presence 

of creosote or of any other poisonous matter. 

Besides the inquiries above referred to, Mr. Battle also located 

approximately all of the natural oyster beds in Galveston Bay. There 

are none in the deeper parts of the bay, probably owing to the soft 

character of the bottom, but they are situated on shoals, from which, in 

some instances, they have encroached on the adjacent soft bottom by 

yearly accretion. Except for the preponderance of this soft bottom 

the conditions seem favorable for oyster-culture south of Redfish Bar, 
in case the water is never fresher than in August for any length of 

time. The only enemies known are the drill, conch, and drumfish, no 

harmful starfishes, it is asserted, finding their way to the oyster beds. 

SEA ISLE CITY, N. J. 

In the last annual report reference was made to experiments by Prof: 

John A. Ryder, of the University of Pennsylvania, respecting the col- 

iecting of oyster spat in accordance with an entirely new method, which 

promised excellent practical results. Formerly, while a member of the 

scientific staff of the Fish Commission, Professor Ryder’s energies were 
directed chiefly toward the solution of this important and perplexing 

problem, which involves the prosperity of a large proportion of our 

coastwise population. His work was then carried on mainly at St. 

Jerome Creek, Maryland, and at the Woods Hole station of the Fish 
Commission, and, although fair success was met with, it fell short, for 

some reason, of the practical benefits which had been anticipated. 

During the season of 1891, taking advantage of the facilities afforded 

by the marine station of the University of Pennsylvania at Sea Isle 

City, N. J., Professor Ryder started upon a new series of experiments 

differing radically from any he had tried before. The incidental 

expenses of the work that year were met by the university. During the 

next summer, 1892, cobperation with the Fish Commission was accepted 

to the extent of paying for the appliances and supplies necessary to 

conduct the work upon a larger scale. 

The following extracts from letters written by Professor Ryder in May 

and June, 1892, will serve to explain his plans: 

I propose this summer to conduct a series of experiments on a wholly new line. I 

think most of us haye been mistaken in our way of looking at the question. I want, 

this year, to produce from 30 to 60 bushels of seed oysters to the square rod. Ihave 

already experimented far enough at Sea Isle to show that such an estimate is not 
7 
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extravagant. * * * I firmly believe that the culture of oyster spat or seed is as 

practicable as bee-culture, and that it may be profitable also. I believe that the 

production of spat or seed oysters can be carried on in concentrated or condensed 

form, and that it may and will become a distinct industry from that of oyster 

planting. It will inevitably come to this, and will be as scientific and precise in its 

knowledge of conditions as bee-culture. 

Ihave just returned from a visit to Sea Isle City to inspect my last year’s experi- 

ments in oyster-culture. I find, to my surprise, that spatting is already in progress 

there, and I inclose with this a young oyster which I should judge was already three 

weeks old. These results, together with my Chesapeake Bay observations made in 

1880, prove that the spatting period extends over four or five months. My method of 

working there has resulted in the development of what I believe must eventually be 

the method of rearing spat on a large scale for commercial purposes on an apparatus 

that will cost 30 cents per square yard. The yield from the very small plant already 

in use promises the first year from 1 to 3 bushels of seed oysters per square yard, 

ranging from 2 to 24} inches in length. The method is, in fact, applicable where the 

bottom consists of ooze and is unfit for planting, and will enable the oystermen of 

New Jersey to reclaim thousands of unused acres of riparian territory. My plan is 

essentially the creation of an artificial bottom or bed which shall be at all times acces- 

sible for cleaning, sorting, Spawning, and growing oysters to marketable dimensions. 

It also makes it possible to use the whole spawning season, four or five months, with 

clean shells for the whole time. Moreover, there is no loss of shells in the mud, so 

that shells once brought to the bed can be used until they have caught spat. This 

does away with the wasteful results of sowing shells on the bottom. 
Since I have returned I have visited Sea Isle and met one of the oystermen there, 

who is very much interested. He told me that if he could do on a more extensive 

scale what I succeeded in doing there last year on a small scale, he would not here- 

after need to import seed from the Chesapeake. He will supplement my work with 

experiments of hisown. This, from a practical man who has been in the business 

for many years, is, it seems to me, a pretty strong indorsement. 

The framework for holding the cultch and breeding oysters was con- 

structed in the early part of July, 1892. It consisted of six squares of 

No. 16 galvanized-iron wire netting, each 1 rod square and having a 

2-inch mesh. These squares or frames were supported on cedar piles 

driven into the soft mud and jointed with stringers of light pine. The 

entire outfit was very cheap, costing only a little over $60, inclusive of 

the oyster shells planted upon it, and will last for two or three years 

without repairs. This apparatus was arranged in the wide tide-water 

ditches which had been cut to drain the land about the laboratory at 

Sea Isle City. The wire screens were placed about 6 to 8 inches below 

high-water level, so that when covered with 30 to 50 bushels of clam 

and oyster shells as cultch, together with a few adult oysters to 

furnish the spawn, the top of the bed was nearly uncovered at low tide. 

The idea was to have the cultch as near the surface as possible, in order 

that the fry might have a proper chance to set. 

The experiments of the first year, 1891, afforded very encouraging 

results, as at the end of eleven months some of the spat had attained 

a length of 3 inches and would have made cullings or good plants. 

In that year they obtained as many as 30 to 40 bushels of seed to the 

square rod, including the old shells to which they were attached. At 

this rate the possibility of growing seed from cultch thus treated may 

be considered as having been successfully proved, and at the end of the 
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first half of 1893 the original square bed had been transformed into an 

almost solid oyster bank. In 1892 the six new frames were not in place 

until later in the season and the results were consequently not so good, 

but the experiment attracted much attention among the oyster-growers 

of the neighborhood. 

The satisfactory outcome of Professor RKyder’s experiments induced 

the legislature of New Jersey to appropriate $5,000 annually for three 

years to supplement his work upon a practical scale. In discussing 

the manner in which this sum could best be expended Professor Ryder 

has expressed himself as follows respecting the method which he would 
prefer to see tried: 

If any action is to be taken in the matter, sites should be selected, under intelli- 

gent direction, at different points in the State at once, and work begun to carry ont 

the experiments on a large, practical scale. If successful, this investment by the 

State of $5,000 per year will be an absolutely insignificant sum in comparison with 

the resulting development of an industry worth millions of dollars per annum to her 

citizens. 
My plan, based partly upon the experimental results of the past obtained by 

myself and others, is something like the following: First of all, having obtained a 

suitable place where oyster spatting is known to occur naturally and abundantly, 

and where the salinity of the water is about right, or somewhere between 1.014 and 

1.022, according to a standard hydrometer, a site is to be selected for the establish- 

ment of the plant, which should be in complete working condition not later than 

the 25th day of June next. This siteshould be of sacha character as will enable the 

construction of an inclosure or pond on a pretty large scale, say half an acre at 

least. It might even be that a pond would have to be excavated near the shore; but 

in any event the plant should be so arranged that, under the given conditions, the 

most economical plans of construction could be followed. This pond should be com- 

pletely shut off from all direct tidal connection with the sea while in use, and lie, 

if possible, in a perfectly accessible position from all sides, somewhat higher than 

sea level, though it should be possible to fill the pond from the sea if necessary. 

The pond, which we will designate A, should represent an area, say, of from 

one-half to 1 acre, with a platform resting upon piles, quite near the surface of the 

water. This platform is formed of galvanized netting, 2-inch mesh, costing 3 cents 

per square yard, and supported on piles and stringers. It will hold a layer of oyster 

shells 3 or 4 inches thick, or 40 bushels to the square rod, or from 800 to 1,600 

bushels of oyster shells, according as the size of such a pond and platform equals 

one-half or 1 acre. This is our nursery for clean oyster shells, clam shells, pots- 

herds, tiles, or anything that young swimming oyster ‘‘fry” will cling to in order to 

grow into the condition of the young oyster, or ‘“‘spat,” as it is called. 
There should be another platform, B, of an area of one-fourth acre, covered thickly, 

say, with 100 to 200 bushels of adult spawning oysters, and the whole immersed, say, 6 

inches or 1 foot below extreme low water. This area should also have a ledge of 

heavy planking constructed all round it, so as to prevent the ‘‘fry” of the oyster during 

its floating stage from being wafted away by the tides and lost. Where a natural 

oyster reef exists the platform would not be needed, since such a reef near by would 

amply supply the millions of fry that would be required for our experiments. 

Next there must be a wind engine and tank for pumping the sea water through 

pipes from all parts of the area B, and from near the surface, where the floating or 

swimming “fry” is very abundant. This sea water, charged with its oyster ‘ fry,” 

is then carried to the far side of the pond A. The water then flows from outlet pipes 
toward escape pipes and back to the sea. In this way, with only slight provisions 

for filtration, and perhaps a tank under the wind engine for allowing the coarsest 
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sediment to subside, billions of oyster ‘‘fry” can be pumped from the area B through 

the mass of shells covering the platform A. 
The best possible conditions could be maintained and the shells could be kept 

clean in the pond A by overhauling them by hand from time to time, giving each 

one a shaking in the water, so as to always present clean surfaces for spatting during 

the six to eight weeks within which that occurs. With such a plant, costing about 
$1,000 to $2,000 for its first installation, I would expect that something of permanent 
value might come, and that such establishments would become the basis for more 
extensive enterprises controlled by private capital. 

The device here descriked provides many things in the best and cheapest form, 

though it is not assumed that the plan may not be greatly improved and perhaps 

modified as a result of practical experience. The aims to be sought are: (1) A vast 

amount of surface in the form of clean shells supported upon a platform, placed in 

position about the Ist day of July, when (2) the wind engine may be started to 

pump the water charged with ‘‘fry” from the bed of adult spawning oysters. 

(3) The “fry” should be pumped from the surface, where it swims foratime. This, 

I think, isan important point. Past experience shows that the passage of the “‘ fry” 

through a pump does not injure it. With such a plant, and in the light of past 
experiences at Sea Isle, especially the season of 1891, for every bushel of shells put 

into the nursery I should expect a bushel of seed. Past experience shows that this 

seed will, in the space of twelve months, reach a size of 24 inches. This estimate I 

believe to be a fair one, and since the installation or plant is practically a permanent 

fixture, the possibility of conducting such establishments as permanent nurseries 

for the production of seed oysters for planting is seen to be a practical matter 

awaiting a practical test. Oysters are like potatoes; they will stay just where you 

plant them. The only one of their stages that is locomotive is the “ fry ” or swim- 

ming stage. Withsuch a device as the above we get the maximum possible spatting 

capacity from an abundant source of fry production. That source should be at 

_ least 200 bushels of adult spawners—better still if it were 2,000 bushels. This last 

number of spawners should yield at least 600,000,000,000 of fry. This vast multi- 

tude of young oysters pumped through 800 to 5,000 bushels of shells should yield an 

abundant supply of spat capable of growing into ‘‘ plants” or seed oysters, fit for 

restocking exhausted beds. 

The time may come, as it already has in parts of the country, where oyster and 

clam shells can not be obtained in sufficient quantity to serve as the ‘‘cultch” or 

nidus upon which the ‘‘fry” is to attach itself. When this happens it will be an 

easy matter to produce a cheap kind of tile or earthenware by machinery, in curved 

flakes somewhat like the oyster shell itself in shape, that can be ‘ burned” or 

‘‘kilned” somewhat after the manner of bricks. This material could be produced 

in vast quantity and very cheaply for the purpose of furnishing the foundations for 

the “spat” or seed oysters in these oyster nurseries of the future. The experiments 

conducted under my direction at Sea Isle for the past two years, on behalf of the 

United States Fish Commission, have served to show what the probabilities of arti- 

ficial oyster-seed culture may some day become when pursued with sufficient capital 

and energy. 
PACIFIC COAST. 

While it has been impossible during the past year to undertake 

any extensive investigations or experiments respecting the subject of 

increasing the oyster supply on the Pacific coast, observations upon 

the temperature and density of the water in places supposed to be 

favorable to oyster growth have been made whenever the opportunity 

permitted. Such inquiries, continued from year to year, as they have 

been in the past, will ultimately yield information of great value to those 

desirous of attempting the establishment of new oyster plants from one 
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source or another. There are several bays along that coast which seem 

to be suitable for the introduction of Atlantic stock, and it is now pro- 

posed by the Fish Commission, as soon as the necessary arrangements 

can be perfected, to make a small planting of the eastern species, prob- 

ably at Willapa Bay, Washington, where the character of the bottom 

and salinity of the water appear to favor the success of such an experi- 

ment. Great interest is now manifested along the entire extent of the 

Pacific coast in respect to the oyster question in general, and letters 

requesting advice as to where the best seed can be obtained or as to the 

conditions necessary to insure the growth and welfare of this mollusk 

are constantly received. 

EUROPEAN METHODS OF OYSTER-CULTURE. 

The last annual report contains a reference to important studies 

respecting oyster-culture in France, made for the benefit of the Fish 

Commission during the summer and fall of 1891 by Dr. Bashford Dean, 

of Columbia College, New York.! Before the close of that year Dr: 

Dean extended his inquiries on the same subject to Spain and Portugal, 

and during the one just past he has visited Italy, Germany, Holland, 

Belgium, and England on a similar mission, A report upon the results 
of his observations in those several countries, accompanied by many 
instructive illustrations based upon photographs made by himself, has 

recently been received and published.” It will prove of great interest 

to all the practical oystermen of this country who are desirous of 

improving the condition of their industry. Dr. Dean’s field inquiries 

were conducted with great care, strict attention being paid to all impor- 

tant matters of detail; and in the preparation of his report he has taken 

exceeding pains to present in a concise form the different subjects of 

which it treats, without omitting, however, anything essential to their 

complete understanding. 
The reasons for extending these researches to other countries than 

France are explained by Dr. Dean as follows, in the introduction to his 

last paper: 

The methods in use along the ocean coast of France are, in general, similar to those 

of the neighboring countries. It has, however, seemed important to understand the 

cultural modifications rendered necessary by changes in climate, shore characters, 

and saltness of water. Local conditions may not unnaturally have favored one par- 

ticular locality to such a degree that methods of culture there in use might prove of 

little value in other and even neighboring regions. By general comparison a more 

distinct idea may be obtained of the actual character and extent of artificial culture. 

Thus may be seen by what manner and means one country of Europe has taken 

advantage of the practical successes of a neighboring one, has modified processes to 

suit local conditions, found by experiment to what limits imported methods may be 

carried, and succeeded or failed in securing the most judicious governmental aid 

in obtaining concession of cultural lands and in preserving the natural supplies of 

spawning oysters. 

1Report on the Present Methods of Oyster-Culture in France, by Bashford Dean. 
Bull. U. S. Fish Comm. for 1890, pp. 363-388, plates 68-78. 
2Report on the European Methods of Oyster-Culture, by Bashford Dean. Bull. 

U.S. Fish Comm. for 1891, pp. 357-406, plates 75-88, 
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The industry is discussed by Dr. Dean separately for each country, 

comprising in each case an account of the distribution and character- 
istics of the natural beds, of the methods employed in cultivation, in 

the production of seed and the rearing to adult size, and of all other 

matters bearing upon the subject of oyster production and preserva- 

tion. The importance of the suggestions contained in this report, as 

well as in the preceding one, can not be overestimated, and it is sin- 

cerely to be hoped that the oyster interests of this country will be mate- 

rially advanced thereby. Some of the more significant of Dr. Dean’s 

conclusions are quoted herewith: 

It would appear, for example, that the degree of density of the water is one of 

the most important factors influencing the spawning and fattening of the oyster. 

* * * The density of the water recorded in the best spawning-grounds of the 

French coast is practically that of the spawning-grounds of Italy and of northern 

Europe. * * * The specific gravity of the water in regions of maximum pro- 

duction throughout Europe appears to be uniform at about 1.023 in the case of the 

“flat” oyster ( Ostrea edulis), and at about 1.021 in the case of the Portuguese species 

(Ostrea angulata). The influence of warmth is not to be underestimated in regard 

to the time and degree of spawning. 

The amount of spat occurring annually in a region appears to be directly in pro- 

portion to the number of spawning oysters in that region. This is by no means a 

novel suggestion; it is one, however, that has been repeatedly impressed upon the 

writer. The older idea, it will be remembered, is that banks can never be exhausted, 

on the ground that the few oysters left by the dredgers will, by the annual spawning 

of several millions of young, cause a very rapid regeneration. That the banks regen- 

erate is true, but the process is shown to be slow and beset with many difficulties. 
* * * Itshould be noted that only in those places in Europe where the natural 

bulk of spawning oysters is actually maintained does a great quantity of spat occur 

regularly; also that where the number of spawning oysters is equal, the percentage 

of spat will be notably greater if the spawning oysters are little disturbed. 

The amount of oyster food appears to be notably characteristic of a locality whose 

normal food value is represented by conditions of warmth, density, and richness in 

the organic and inorganic salts, which serve to rapidly generate the oyster-food 

organisms. Should this natural food value of a locality be a high one, culture has 

demonstrated empirically that the number of oysters that may be reared is execed- 

ingly great. It would appear that the number of oysters to be fattened is directly 

proportioned to the food normal of the locality and to the volume of water which 

passes over the bed. The actual size of a natural oyster bed is limited by other 

reasons than that of a failure of the food supply in the neighborhood. * * * 

The system of stated oyster reserve has been the key to the success achieved by 

the French and Dutch industries, and has alone rendered it possible for these two 

countries to supply the entire seed market of Europe. To obtain seed oysters by 

collectors is shown to be possible only when a regular yearly fall of spat is thus 

assured, Proximity to a large stock of spawning oysters is one of the imperative 

conditions of artificial production, a condition that has been too often lost sight of 

in experiments made along the Atlantic coast of the United States. Collectors in 

Europe are placed on no river bank or sunk in no stream save where the culturist is 

fairly sure of a set that will be at least profitable. If experiments iu artificial pro- 

duction are to be made in the United States, the suggestion given by European oyster- 

culture is to secure for the purpose a particular part of beach, near the line of low 

water, where spat has been found to regularly occur. If a trial demonstrates that 

the locality is favorable, the European culturist would then gradually and carefully 

expend his money in the purchase or preparation of a more extended area for collect- 

ing and would study to provide the most suitable form of collector. * * * 
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There can be no doubt that artificial production would succeed in American 

waters. The question is the practical one, whether it would, on an extended scale, 

be less costly than the price of natural seed. This can only be determined by experi- 

ments in a favorable locality. * * * The phase of European oyster-culture that 

has as yet no equivalent with us at home is that of the extreme value of land at 

particular points. * * * The general need in the United States for area in which 

to extend oyster-culture can hardly be regarded as immediate. At points, however, 

where local cultural conditions are exceedingly favorable to rapid growth or fatten- 

ing, it would seem a practical measure to bring into cultivation extended shore 

strips near the zone of low-water mark by use of tidal parks of the least costly type. 
x P * * » * * 

In those countries alone where government has absolutely preserved supplies of 

spawning oysters does seed-culture flourish. The permanent closure of a small 
natural oyster-bearing area has apparently done what has not been done by a close 

season of the “R”-less months. * * * That the absolute reservation of oyster- 

bearing land will have an immediate and important influence upon the production 

of seed in neighboring areas is a proposition which European experience seems to 

demonstrate; and the writer would suggest, as in his former report, that the matter 

of reservation seems far more pertinent to the needs of the American industry than 

any attempts at artificial production. * * * Reservation is clearly a gov- 

ernmental duty, whether State or local. Tbe matter is not a new one, and the 

condensed experience of Europe merely emphasizes what, with various modifications 

as to tenure, time, and degree, the authorities on this subject in the United States 

have already advised. 

PHYSICAL INQUIRIES. 

OFF COAST OF SOUTHERN NEW ENGLAND AND THE MIDDLE STATES, 

Asit was found impossible to continue during the summer of 1892 the 

elaborate series of observations carried on during the previous three 

years respecting the temperature and other physical observations off 

the southern coast of New England, it was decided to have the schooner 

Grampus make a thorough search for the tilefish in the localities where 

it had abounded before the astonishing mortality in 1882, which seemed 

to have effected its extermination. Predicting its return upon the 
results of the physical inquiries recently conducted, it was confidently 

expected that at least a few specimens would be captured, and such 

proved to be the case. During the several trips made between the 

region off Marthas Vineyard and the latitude of the Delaware capes, 

8 specimens were secured by means of cod trawls, some of them of very 

fair size. The investigations of 1892, as well as those of the previous 

three years, were in charge of Prof. William Libbey, jr., of Princeton 

College, the Commissioner of Fisheries also taking an active part in 

the work and accompanying the Grampus in its earlier trips. 

The following notice of the results accomplished during the past 

three years has been prepared by Professor Libbey: 

During the summers of 1890 and 1891 work was continued in the same area of water 

off the southern New England coast as in 1889, the same limitations, east and west, 

and north and south, being observed, except that in 1890 the lines run by the Coast 

Survey steamer Blake extended 20 miles farther out to sea than usual, or a total 

distance of 150 miles, 
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As the steamer Blake could not be spared for this purpose in 1891, the parties upon 

the schooner Grampus and the Nantucket New South Shoal light-ship were the only 

ones in the field. As it was considered inadvisable to make a regular series of 

observations over the entire area this year, such lines were chosen as would serve to 

bring out the essential character of conditions supposed to exist. Each line run, 

however, was equivalent to one that had been utilized in previous years, but the 

distance between the lines was greater. Theschooner Grampus occupied 148 stations 

along 13 such lines, making a total of about 1,500 serial temperature observations of 

the water and over 300 determinations of its specific gravity. In the same connec- 

tion over 11,000 hourly meteorological observations were recorded. The light-ship 

party was on duty from July 3 to August 17, during which time it made 500 serial 

temperature and 250 specific-gravity observations of the water, besides a special 

series of over 1,000 hourly determinations of specifie gravity. The hourly observa- 

tions respecting meteorological conditions by this party amounted to 17,000. The 

total number of observations made in 1891 was, therefore, 32,000, as compared with 

39,000 the previous year, when three parties were at work. 

The relations of the Gulf Stream to the Labrador current, as brought out by this 

study, are especially interesting because of their bearing upon the migrations of 

schools of fishes. The region off the southern coast of New England was chosen for 

this inquiry because it was supposed that the contrasts between the currents would 

be more distinctly shown there from the fact of their being forced closer together by 

the projection of the mainland to the southeastward from its general curve. This 

expectation was realized in the course of our investigations. 

The 50° curve of temperature obtained by plotting the observations made at the 

different stations has been an interesting one from the beginning. It has been 

the means of demonstrating the fact that there are two sets of conditions under 

which these two distinct bodies of water come into contact. It will be convenient 

to speak of these two portions of the main current of the Gulf Stream separately 

under two headings, namely, the upper portion and the lower portion. 

Upper portion.—The boundary between the cold and warm waters at the surface is 

very seldom a straight line, perpendicular to the surface of the water. It marks 

the position of the resultant of all the forces at work. Of course the general posi- 

tion of the boundary will be determined by the velocities of the two bodies of water 

and their direction when they come in contact. If we leave out of consideration, 

for the present, the wind as an effective agent in the production and directing of the 

ocean currents, we find that in addition it becomes a most potent factor in the 

causation of the changes which are produced in the position of the boundary line at 

the surface. The winds certainly sway the surface waters of these currents one way 

or another; it may be for miles in one direction or the other; just as they may retard 

or reenforce them in their general direction. 

The winds which blow over this portion of the North Atlantic may, for conven- 

ience, be divided into two classes. One may be said to blow in a southeasterly 

direction and the other in a northwesterly direction. The general tendency of the 

first group or summer set will be to drive the warmer waters at the surface toward 

the coast, thus forcing them above the colder waters of the Labrador current. The 

other or winter set may be considered to have the opposite effect upon these waters, 

and the final position reached after a cycle is completed will depend on the relative 

velocities of the winds. It is not denied that there are other factors which enter 

into this result, or that this position is not affected by the physical characters of the 

waters, viz, their relative temperatures, densities, etc., but itis claimed that, after due 

allowance is made for these other factors, the winds are the most active causes of 

the daily and seasonal variations which take place in the position of this boundary. 

While these motions may equalize one another and the resultant position remain 
the same from year to year, it is supposable that there may be an excess in one or 

the other of these directions for a series of years, with the result that the boundary 

F. R. 93 3 
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will be carried far from its normal position in one direction or the other, and thus 

mask the true position of the main body of one or the other of these currents to a 

very considerable extent. 

Lower portion.—It might be expected that in this position only the general causes 

which produce and modify the currents in the oceans could bring about any change 

in either their velocity or their-direction. But there is no doubt that the cumulative 

effect of long-continued impulses, as described above, resulting in each case in a gain 

in one or the other of these directions, will ultimately be felt, and the result will be 

seen in a change of position of the main mass of the current. When these changes 

are brought about, they are of such a character as to evade detection, unless the 

averages of many observations are carefully studied, when the change in the posi- 

tion of the resultant becomes manifest. The contrast between these two portions of 

the current are seen in the apparently more flexible character of the upper portion 

as compared with the lower, the former being characterized by rather rapid changes 

in position, the latter by much slower motions. 

The 50° line indicates very clearly the changes which take place in the relations 

of these currents. During the time when we were engaged upon this study its pre- 

dominant shape was that of an inverted letter S, the lower part of the inverted 

letter representing the main body or lower portion of the Gulf Stream. Neither the 

40° line nor the 60° line shows any great deflections under any circumstances, thus 

apparently indicating that they are well within the boundaries of each of the main 
bodies of their respective currents. 

A study of the temperature profiles obtained in 1891 showed that the general 

relations of the currents had remained the same, but it was noticed that during the 
greater part of the time the curved bend of the lower part of the 50° line touched 
the edge of the continental platform, covering it completely from the depth of 70 

fathoms to that of 120 fathoms in different places. This had occurred once or twice 

in 1890, but it was then believed to be rather an accidental feature than otherwise. 

A comparison of the profiles of the three years revealed the fact that there had 

been a progressive motion during that period toward the shore. In 1889 the lower 

portion of the curve did not touch the edge of the continental platform at any point 
within the area we were studying. In 1890 this portion of the curve touched the 

continental edge both at Block Island and off Nantucket Island in the latter part 
of the season, and in 1891, as has been said, it touched along the whoie edge of this 

portion of the platform during the greater part of the summer. The change which 

was thus produced in the temperature at the bottom along this edge of the conti- 

nental platform was in the neighborhood of 10°, an item of considerable importance. 

The effect produced by this change in temperature and its relations to the work 

of the Fish Commission can be seen to best advantage by reference to a very inter- 

esting problem in biology with which it has a direct connection. At a conference 

held in Washington with the Commissioner of Fisheries the results obtained were 

carefully discussed. We saw very plainly that if the same rate of motion held good 

during this year the whole of the continental edge, or at least that portion of it 

with which we were most directly concerned, would be covered with this warmer 

water. The idea was then suggested that if such were the case the conditions for 

the reappearance of the tilefish would be established if environment meant any- 

thing in the problem. In the years 1880 and 1881 this recently discovered fish had 

been found in considerable numbers upon the area we were studying, and had 

attracted so much attention among fishermen that preparations were made to take 

it upon a commercial scale for the New York and Boston markets during the ensuing 

season. Unfortunately, however, in the spring of 1882 the water from Cape May to 

Nantucket became covered with countless millions of this fish in a dead or dying 
condition, From that time the tilefish (Lopholatilus chameleonticeps) disappeared 

from this area entirely, and all attempts to find it since then have been unsuccessful. 

The cause of its disappearance became a sort of biological puzzle. 
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The fish had previously been caught in a depth of water varying from 60 to 130 

fathoms. Its feeding-ground being at the bottom would therefore occur just at the 

edge of the continental platform. Itis probably atropical deep-sea species, judging 

from its relationships, which had migrated northward through favorable inducements 

offered by an enlarged feeding-ground opened up in that direction. Itis noteworthy 

that the temperature at which it was caught (50° to 58°) could only be established 

on the New England coast and at the edge of the continental platform by just such 

an invasion of warm water as has been described above. It is only necessary to 

conceive the whole of the continental edge from Florida to Nantucket thus over- 

flowed by this warm band of water to see how the regular feeding-ground of a tropical 

species could be extended so that the fish could follow it throughout the whole of 

this largely increased area, 
It was agreed to test these theoretical conclusions during the summer of 1892. 

In July the Commissioner and myself went out in the schooner Grampus, south of 

Marthas Vineyard, to the area which seemed to promise a reward for our labors. We 

found the temperature conditions right, set the cod trawls and caught the tilefish. 

During the remaining portion of the summer I spent considerable time tracing out 
the limits of the area over which the temperature of 50° and above could be found, 

using the trawl lines at the same time to ascertain if the fish were there. We 

found them all the way to the Delaware capes, and were satisfied that though they 

were not numerous they had taken advantage of the changed conditions to reoccupy 

this area. 

WATER-TEMPERATURE STATIONS. 

The Light-House Board and the Southern Pacific Company have 

continued during the year the taking of daily water-temperature obser- 

vations for the benefit of the Fish Commission at the following places: 

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, Cross Rip light-ship, 

Vineyard Sound light-ship. 

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

Long Island Sound: Bartlett Reef light-ship, Stretford Shoal light-ship. 

Coast of New Jersey: Absecon Inlet, Five-Fathom Bank light-ship. 

Delaware Bay: Fourteen-Foot Bank light-ship. 

Coast of Virginia: Winter Quarter Shoal light-ship. 

Chesapeake Bay: Windmill Point, Stingray Point, Wolf Trap Bar, York Spit. 

Coast of North Carolina; Cape Lookout, Frying Pan. Shoal light-ship. 

Coast of South Carolina: Rattlesnake Shoal light-ship, Martins Industry Shoal 

light-ship. 
Coast of Florida: 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 King’s 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 Kingsburg, Cal. 

Colorado River at Yuma, Ariz. 
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WOODS HOLE LABORATORY. 

‘The Woods Hole laboratory was opened as usual for biological 

researches on July 1, 1892, but several of the workers arrived and 
were given the necessary facilities for carrying on their studies during 

June. The laboratory was in charge of Dr. James L. Kellogg, of Johns 
Hopkins University, and the Commissioner was also present during 

most of the season, giving personal direction to such parts of the 

investigations as were undertaken for the Fish Commission. The total 

number of investigators in attendance, not including the regular em- 

ployés of the Commission, was fourteen; of these, two were engaged 

in the study of special subjects for the benefit of the Commission. 

The work carried on by each may be summarized as follows: 

Dr. James L. Kellogg was occupied mainly with the study of the 

spawning and early habits of the common scallop or pecten (Pecten 

irradians), the younger stages of which were found attached in great 

abundance to ulva in the Acushnet River, near New Bedford, Mass. 

The breeding season of this species occurs during May and June in 

this region, and is probably of shorter duration than in the case of 

many other important food mollusks. During June the young were 

observed to present very slight variation as to size, and during the 

two succeeding months the growth was not rapid. The attachment to 

ulva was by means of a well-developed byssus, the occurrence of which 

in the first stages of growth has been recognized for some time. The 

byssus-forming gland, which.was carefully studied, was found to remain 

functional until the latter part of August, when it became atrophied, 

and in the adults all traces of it have disappeared. Late in August 

the shell in many instances reaches a diameter of two-thirds of an 

inch, but considerable differences then exist with respect to size. The 

method of byssus attachment was determined in both the young pecten 

and the black mussel, and it was made out that in each of those species 
the byssus could be thrown off at will, the animal crawling about by 

means of its foot and reattaching. A vestigial organ, probably a non- 

functional byssus organ, was discovered in the young of Yoldia, another 

form of Lamellibranch. 
The practical bearing of the results of Dr. Kellogg’s observations 

relate to the artificial propagation or transplanting of the scallop, 

which, during its attached stage, could be transported conveniently in 

immense numbers with slight danger of loss. Moreover, if reared in 

confinement, a suitable collector could readily be provided for the 

attachment of the young, thereby obviating the difficulties attending 

the handling of large quantities of fry in a free condition. Studies 
were also conducted by Dr. Kellogg relative to the morphology and 

physiology of several bivalve mollusks. 

Prof. Francis H. Herrick, of Adelbert College, Cleveland, Ohio, con- 
tinued his observations, begun in 1890, on the development and the 

life-history of the lobster. As sisvidtlely announced, Professor Herrick 

is preparing for the Fish Commission a comprehensive report upon the 
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natural history of this important marine invertebrate, which will be 
based chiefly upon his own studies now in progress, and is designed 

especially to present that class of facts regarded as essential in per- 

fecting the methods of its propagation and providing for its better 

protection by means of legislation. 

Prof. H. V. Wilson, of the University of North Carolina, nearly com- 

pleted during the summer his inquiries relative to the development of 

certain sponges, which he had previously carried on at Woods Hole 

and at the Bahama Islands. These studies were partly undertaken 

with the view of using them as the basis for experimental operations 

in Florida respecting the cultivation of the commercial sponges, but this 

work has been deferred for the present owing to Professor Wilson’s 

resignation from the service of the Commission. The report upon his 

observations, received during the year, has been published in the Journal 

of Morphology.! 

Dr. William Patten, of the University of North Dakota, was engaged 

upon the study of the sense organs in the horseshoe crab (Limulus), 

supplementing his observations on structure by many interesting 

physiological experiments to determine their functions. These related 

in part to the sensibility of this animal to changes in temperature, a 

subject of great importance in respect to fishes, which it is hoped will 

soon be taken up. Certain points concerning the annelid worms were 

studied by Dr. E. A. Andrews, of Johns Hopkins University; the 

development of the group of mollusks known as chitons was observed 

by Mr. Maynard M. Metcalf, of the same university; and Dr. James I. 

Peck, of Williams College, was occupied in preparing a systematic 

paper on the pteropods and heteropods collected during recent explora- 

tions of the steamer Albatross. 
The following persons were also present at the station: Mr. H. Mck. 

Knower and Mr. Lefevre, post-graduate students of Johns Hopkins 

University, collecting and studying the surface life of the region; Mr. J. 

Y. Graham and Mr. Farr, of Princeton College, engaged in the study of 

the anatomy of several local fishes and invertebrates; Prof. E.R. Boyer, 

of the public schools, Chicago, collecting fishes and marine invertebrates 

for instructional purposes; Mr. W. McM. Woodworth and Mr. C. B. 

Davenport, of Harvard University, the latter investigating several 

forms of hydroids, in continuation of observations begun the previous 

season. 
The schooner Grampus, which was employed during the summer 

months in conducting investigations along the outer margin of the 

continental platform south of New England and New York, made its 

headquarters at Woods Hole, and Professor Libbey, in direct charge of 

that inquiry, occupied quarters in the laboratory during the intervals 

between the different trips. The steamer Fish Hawk was also at work 

in Buzzards Bay and Vineyard Sound during a part of the summer. 

1Observations onthe Gemmule and Egg Development of Marine Sponges, by Henry 
V. Wilson. Journal of Morphology, 1x, No. 3, pp. 277-406, plates 14-25, 1894, 
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Mr. Vinal N. Edwards, the permanent collector at this station, whose 

work has been referred to in previous reports, was actively employed 

during the entire year in making collections of fishes and in recording 

the daily catch of the fishermen at all points in this vicinity. In the 

spring of 1893 special attention was paid to the spawning habits of the 

menhaden and mackerel, both of which species breed to some extent 

in this neighborhood. During several weeks of the summer of 1892 

the writer was at Woods Hole, carrying on, in conjunction with Mr. 

Edwards, a thorough investigation of the shores and inlets of Buz- 

zards Bay and Vineyard Sound with respect to the habits and life-history 

of the younger stages of the common food-fishes which resort to that 

region. Extensive collections and observations were made, the more 

interesting relating to the merhaden, the young of which oceur in 

myriads in most of the brackish waters thereabouts, especially in the 

Acushnet River at New Bedford and in the Wareham River at the 

head of Buzzards Bay. At different times during the year visits were 

made by Mr. Edwards to more distant localities, such as Narragansett 

Bay and Cape Cod Bay, in search of further information respecting the 

breeding and other habits of the menhaden. 

INVESTIGATION OF INTERIOR WATERS. 

COLUMBIA RIVER. 

During the early part of the fall of 1892 inquiries were conducted 

along a part of the Columbia River and several of its tributaries, with 

the object of determining: (1) The character and extent of the obstrue- 

tions to the ascent of salmun in the Clarke Fork; (2) the advisability 

of establishing a hatching station for salmon in the eastern part of the 

State of Washington. The first of these inquiries originated in a joint 

resolution introduced in the United States Senate on February 19, 1891, 

and again on February 9, 1892, calling for an appropriation “to be 

expended under the direction of the Secretary of War in the removal 

of such obstructions in the Clarke Fork of the Columbia River as pre- 

vent the ascent of salmon and other fish up said river and its tribu- 

taries to the Flathead Lake and other waters in that vicinity.” More 

definite information respecting these obstructions and the utility of 

their removal being desired before final action was taken in the matter, 

the United States Fish Commissioner was directed, by an item in the 

sundry civil appropriation bill, approved August 5, 1892, to make the 

necessary examinations; and the same bill also authorized the investi- 

gations relative to the hatchery site in Washington. 

These inquiries were placed in charge of Dr. C. E. Gorham, engineer 

of the Fish Commission, who was assisted in the natural-history work by 

Mr. Barton A. Bean, of the United States National Museum, and Mr, A. 
J. Woolman, an ichthyologist of South Bend, Ind. This party reached 

the upper waters of Clarke Fork, in Montana, the middle of September, 

and continued in the field about a month. It was found impossible, 
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however, to cover the ground during that period as thoroughly as 

was deemed advisable, and arrangements have been made to continue 

the work during the summer of 1893. The principal features of interest 

brought out by Mr. Gorham’s party in respect to the Clarke Fork may 

be noted as follows: 

The upper part of the river was first examined between Flathead 

Lake and Lake Pend d Oreille, but within that part of its course no 

obstructions were discovered which could, to any extent, impede the 

passage of salmon in case they had free access to Lake Pend d’Oreille. 

The lower Flathead River drains the lake of the same name and, after 

flowing first southerly and then westerly a distance of about 70 miles, 

unites with the Missoula River to form the Clarke Fork. Just below 

the lake Flathead River is occupied for several miles by a succession 

of rapids, with still water here and there, its width averaging about 
300 feet, and its depth probably from 6 to 10 feet. Even less active 

species than the salmon would have no difficulty in passing this point. 

The next place of interest in going downstream is Thompson Falls, 

situated in the Clarke Fork some sixty-odd miles above Lake Pend 

d@Oreille. At this point the stream is very much contracted, and rushes 

through a rocky gorge a distance of several hundred feet. There is 

also here a fall of about 6 or 8 feet, over which a large volume of water 

pours, sufficient, it is supposed, to permit of the movements of salmon 

without difficulty. Immediately below the falls are large eddies and the 

river there appears as an ideal home for both salmon and trout. The 

water is clear and pure, and on September 19 had a temperature of 61° 

to 62° F. The course of the river from Thompson Falls to Lake Pend 

dOreille is clear of all obstructions, and the same is also true with 

respect to this lake itself, which has a length of about 20 miles between 

the mouth of the Clarke Fork and the beginning of the Pend d’Oreille 

River, being, in fact, practically only a general widening out of the 

river. 

Below the lake the river is known as the Pend d’Oreille River. From 

Sand Point it flows almost directly west to the Washington line; 

thence northwesterly and northerly until within British America, where 

it makes a sharp turn to the WSW., and empties into the Columbia 

River within sight of the pole marking the international boundary line. 

The length of the river within the territory of the United States is 

slightly over 100 miles, and in British Columbia about 22 miles. 

Between Lake Pend d’Oreille and the Idaho-Washington boundary 
line it presents only a single, rapid descent called Albany Falls, which 

are located about 15 miles above the town of Newport, Idaho. An 

island divides the river here, and the Great Northern Railroad crosses 

it at the same place, making use of the island as the base of one of 

the bridge piers. The falls are therefore double, being situated on 

each side of the island. They have a rapid but not vertical descent 

- of between 8 and 10 feet. They are much broken, and at the time they 

were visited had a good volume of water passing over them; but at 



40 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

periods of low water their descent would become somewhat more abrupt. 

Trout pass freely up the falls, and they would therefore present no 

obstacle to salmon. 

The river is navigable above these falls to Lake Pend d’Oreille, and 

below them as far as Box Canyon, a distance of about 60 miles, being 

generally wide and comparatively quiet, though with a Strong current. 

At Box Canyon the river is confined between vertical walls from 30 to 

150 feet high and not more than 70 feet apart in places. Being reduced | 

to such a narrow gorge, the stream becomes very deep and, although 

comparatively smooth, is very swift and dangerous for boats, but offers 

no obstacles to the passage of fish. Rowboats pass through the canyon, 

and a small steamer was taken through at one time. This part of the 

river could be greatly improved for navigation by the removal of a few 

obstructions at slight expense. 

About 7 or 8 miles below the canyon and about 35 miles above the 

mouth of the Pend d’Oreille River are the Metaline Falls, the most 

serious of all the obstructions in the entire river. Their total descent 

is somewhere between 25 and 30 feet, more or less broken, and forming 

rather a series of rapids. On one side are perpendicular bluffs, 30 to 

80 feet high, and on the other four large rock masses have fallen into 

the stream from the mountain which rises abruptly on that side. The 

possible effect of this obstruction upon the movements of salmon was 

not determined satisfactorily, although Dr. Gorham inclined to the 

opinion that it would be insurmountable in its present state, and he 

suggested that the conditions could be much improved by blasting out 

the head of the falls and by breaking up the large rock masses which 

cause the second or lower rush of waters. 

Below the Metaline Falls the river is wide and deep. About 10 miles 

below, and 24 miles in a direct line south of the Canadian boundary 
line, is Big Eddy Canyon, between 2 and 3 miles long, which has been 

reported to contain several falls. It is very difficult of inspection, and 

at only a few points, where the walls were somewhat broken, was it 

possible to get close enough to see inside. The walls are from 80 to 300 

feet high, and at one place contract the river to a width of only about 
20 feet. The current attains great velocity, but so far as could be deter- 

mined there are no actual falls in the canyon, and this was also said to 

be the case by Mr. John Everett, a prospector, who has lived thirty- 

three years in this region. 

From here on to the mouth of the Pend d’Oreille there are several 

rapids or slight falls, but none of great importance. These are all in 

British Columbia territory, partly above and partly below the Salmon 

River, which enters the Pend d’Oreille a short distance above the 

international boundary line. Just above the mouth of the Salmon, all 
contained within a distance of afew hundred feet, are five rapids or low 

falls, with a total descent of about 30 feet. The upper one, located at 

a point where the river is confined in a narrow gorge, scarcely 50 feet 

wide, has a height of about 5 feet. The second has about the same — 
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height; the third is about 6 feet high, and the fourth 4 feet high, while 
the lower one, quite near the mouth of Salmon River, has a total 

descent of about 10 feet. In Dr. Gorham’s opinion none of these rapids, 
unless it might be the lower one, would serve to obstruct the ascent of 

salmon even during low water, while at times of high water it is quite 

certain that all difficulties in that respect would disappear. 

Below the mouth of the Salmon River the Pend d’Oreille flows 
through a narrow gorge and forms a succession of rapids, after which 

it widens out and continues less turbulent for some distance; but the 

last 5 miles of its course are confined within another canyon. At its 

mouth it is from 150 to 200 feet wide, and before emptying into the 

Columbia it passes over a fall from 4 to 10 feet high, depending upon 

the stage of water in the Columbia River. Ordinarily salmon would 

have no trouble in passing over this obstruction. 

Kettle Falls, the only important obstruction in the Upper Columbia 

River, located about 9 miles from Colville, Wash., and 40 or more miles 
south of the mouth of the Pend d’Oreille, were not visited by the party, 

but from information obtained from others it is evident that they do 

not constitute a serious impediment to the ascent of salmon, which for- 

merly were said to have passed over them in greater or less numbers, 

although they do not at present. 

No positive information was obtained respecting the occurrence of 

the true salmon (Oncorhynchus chouicha) in the Pend d’Oreille River, 

and it is said that none go farther upstream than the falls at the mouth 

of Salmon River. The evidence secured points to the fact that the 

salmon (so called) of both those rivers is the steelhead (Salmo gairdnert), 
and specimens of this species were observed. There was not, however, 

sufficient opportunity to study this question satisfactorily, and a pro- 

longed series of observations may be necessary to determine the range 

and relative abundance of these two species in the upper waters of the 

Columbia River. Until conclusive evidence is obtained that the true 

salmon is prevented from ascending to the upper part of this river 

system because of the presence of natural barriers and not from other 

causes, it should not be considered advisable or judicious to expend 
money in the removal of any supposed obstructions to their passage. 

There are many conditions which require careful study and considera- 

tion before any definite steps are taken in that direction, and it is 

intended next year to begin upon a careful and detailed investigation 

of the subject throughout the entire course of the Columbia River and 

its tributaries. 

Inquiries relative to a site for the establishment of a salmon-hatching 

station in eastern Washington were confined chiefly to Little Spokane 

River and Colville River. No success was met with, however, as no 
locality was found convenient of access and at the same time affording 

the means for securing an abundance of breeding fish. This subject 

will also be covered by the proposed general survey above referred to. 
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MINNESOTA, NORTH AND SOUTH DAKOTA. 

During July and August, 1892, investigations were carried on in the 

contiguous parts of these three States by Mr. A. J. Woolman, of South 
Bend, Ind., assisted during a portion of the time by Prof. U. O. Cox, 

of the State Normal School, Mankato, Minn. The waters examined 

were Lake Traverse, Big Stone Lake, and the Minnesota River as far 

down as Montevideo, Minn.; the Red River of the North as far as the 

international line, including many of its tributaries; Devils Lake and 

the James River in North Dakota, the latter being a tributary of the 

Missouri River. The work was executed in a thorough manner, and 

was comprehensive in its scope, being directed toward determining the 

physical characteristics of the different bodies of water visited, as well 

as their fishes and other aquatic inhabitants, both animals and plants. 

No extensive ichthyological studies had previously been made in this 

region, and the report of Mr. Woolman upon the results obtained con- 

tains many observations of scientific and practical interest. 

After discussing the geological history of the region examined, which 

points to the former existence of a very extensive lake, reaching 

northward to and including Lake Winnipeg, and drained by a broad 

waterway leading southward through the trough now occupied by 

Lake Traverse, Big Stone Lake, and the Minnesota River, Mr. Woolman 

proceeds to describe and account for the present conditions and rela- 

tions of the principal water areas which he visited. Red River of the 

North is not the outlet of Lake Traverse, as is often represented on maps, 

nor has it been in modern times. Lake Traverse and Big Stone Lake, 

both lying in the valley of ‘‘River Warren” of geologists, are only about 

5 miles apart, being separated by sediment piled a few feet above the 

surface of the former lake. The similarity of the species of fishes living 

in the two lake basins indizates that at one time they were connected, 

and yet thenumber of comparatively unimportant or minor differences, 

quite noticeable and constant, and reaching in some cases almost vari- 

etal significance, shows the landlocked condition of the fauna of Lake 
Traverse and points to the fact that these two lakes could not have been 

united in recent years. 

Lake Traverse, lying between Minnesota and the northeastern corner 
of South Dakota, is about 14 miles long by 1 to 14 miles wide, and has 

a maximum depth of about 30 feet, the average being possibly half 

that or less. The temperature of the water was high, having been 

77° F. when the lake was visited in July. It must change rapidly 

with the seasons, and in winter the lake freezes to the bottom over much 

of its extent. There are only two small inlets, and the volume of water 

in the lake is gradually diminishing. The lake supports a rich and 

varied growth of plant life, and teems with crustaceans, mollusks, and 

insects. Nothwithstanding this fact, howewer, it contains few kinds of 
fishes, none of which can be regarded as abundant. About the only 

species utilized as food is the pickerel (Lucius lucius), although a few 

catfish (Amevurus nebulosus) and strawberry bass (Pomowis) are taken | 
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for this purpose. No small fishes were observed in the lake proper, and 

the total number of species obtained from the lake and its tributaries 

was only 7. 

Big Stone Lake is 35 to 358 miles long and 13 to 2 miles wide, with a 

maximum depth of 35 feet. The average depth is greater than in Lake 

Traverse, the water is clearer and purer, and it contains but little vege- 

tation. Invertebrates are also less plentiful, although occurring in 

sufficient quantities to constitute an ample food supply, and there are 

many smal] fishes, such as minnows and darters. In the variety and 

abundance of its fishes this lake presents a marked contrast with Lake 

Traverse, 25 species having been secured. I ood varieties are common, 
the most important being the pickerel, wall-eyed pike, black bass, rock 

bass, and crappies. From the Minnesota River and its tributaries, 

between Big Stone Lake and Montevideo, a total of 35 species of fishes 

was obtained, and from the James River, in North Dakota, 20 species. 
The Red River of the North presents many features of special interest. 

It is the only large stream within the boundaries of the United States 

which finds an outlet toward the far north, suggesting marked differ- 

ences in its faunal characteristics as compared with other water areas 

even within the adjacent region, conditions which were not found to 

exist, however, emphasizing the former connection of this river with the 

Minnesota and Mississippi. The course of the Red River of the North 

is northward down a long, gentle slope from a low watershed, which 

separates its basin from that of the Mississippi on the south, east, and 

west. Many of its tributaries take an opposite course, in keeping with 

the streams of the Mississippi system, trending southward until within 

the immediate valley or flood plain of the main river, when they bend 

abruptly. The narrow valley now occupied by this river is the product 

of erosion, and is cut down from 50 to 75 feet below the surrounding 

level country. Examinations were made at intervals along the main 

river and. also on twelve of its tributaries, the most important of which 

were the Otter Tail River, Red Lake River, Sheyenne River, as far up as 

Valley City, N. Dak., and Pembina River, as far up as Minot, N. Dak. 

Thirty-eight species of fishes were obtained in this basin. 

IOWA, NEBRASKA, SOUTH DAKOTA, AND WYOMING. 

The sundry civil appropriation bill approved August 5, 1892, pro 

vided for investigations in these several States for the purpose of 
determining their requirements from a fish-cultural standpoint and of 

ascertaining the most suitable locations for the establishment of such 

hatching stations as the circumstances may warrant. It was found 

impossible to begin upon this inquiry until early in October, and oper- 

ations for the season were suspended during the first part of November 

on account of inclement weather, which prevented the carrying on of 

many of the more essential observations, especially those relating to 

temperature and other physical conditions of the water. The investi- 

gations were resumed in the middle of June, 1893, and were completed 
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in the middle of August following. The work was in charge of Prof. 

Barton W. Evermann, assisted in the fall of 1892 by Mr. Lewis M. 
McCormick, of the United States National Museum, and in 1893 by Prof. 
U. O. Cox, of the State Normal School, Mankato, Minn.; Mr. Cloud. 

Rutter, of Long Pine, Nebr., and Prof. R. G. Gillum. of the State 

Normal School, Terre Haute, Ind. 
An account of the results of this inquiry must be deferred until the 

next annual report, to which it properly belongs, only a brief mention 

being made in this connection of the work accomplished during the 

fiscal year 1892-93. During October, 1892, many of the streams and 

springs among the Black Hills and in their vicinity were examined, 

some of the places visited being Belle Fourche, Spearfish, Rapid City, 

and Hot Springs, 8S. Dak., and Newcastle, Wyo. As the cold weather 

came on the party started eastward through Nebraska, making obser- 

vations at Ravenna, Lincoln, Crete, and South Bend, in that State, and 
subsequently at Ames, Cedar Rapids, and Spirit Lake, in lowa. During 

June, 1893, the investigations were confined to the southern part of 
South Dakota and northeastern Nebraska, streams being visited in the 

vicinity of Mitchell, Chamberlain, Scotland, and Springfield in the 

former State, and of Niobrara, Verdigris, and Creighton in the latter. 

As is customary in inquiries of this kind, very complete and detailed 

observations were made, relating not only to the character and richness 

of the aquatic fauna, but also to the fitness or requirements of the waters 

with respect to stocking, their physical and other conditions, and to the 

relative advantages afforded by different localities for the carrying on 

of fish-cultural operations, the latter involving the consideration of 

several important factors, such as the water supply, transportation 

facilities, and to a certain extent the proximity of natural breeding- 

grounds, ete. Large collections of fishes and of other aquatic animals 
were made, a study of which will add greatly to our knowledge of the 

natural history of the regions examined. 

WISCONSIN. 

During the season of 1892 the physical and biological features of 

lakes Geneva, Delavan, and Winnebago, in Wisconsin, were investi- 

gated by Prof. S. A. Forbes, assisted by several of his students in the 
State University of Illinois. The main part of the work on lakes 

Geneva and Delavan was accomplished during May, but visits were 

also paid to the same lakes in July, August, and September following. 

Lake Winnebago was studied during the middle part of June. The 

contour of the bottom of these lakes was determined by means of 

soundings; temperature observations were made at the surface and at 

different depths, and sketch maps were prepared to illustrate their 

physical characteristics. The biological work consisted in dredging, 

the constant use of the surface tow net, and in collecting along the 
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shores, the inquiries being extended into the creeks, ponds, sloughs, 

and other waters adjacent to the lakes. 

ARKANSAS, 

Beginning in the summer of 1891, Prof. S. E. Meek, of the Arkansas 

Industrial University, has carried on, from time to time, in the interests 

of the United States Fish Commission, important observations relating 

to the fishes of Arkansas. In his report upon these inquiries ', Professor 

Meek has described the principal characteristics of the several rivers 

and of the more conspicuous springs for which some parts of the State 

are noted, and has given complete annotated lists of the fishes which 
are now known to occur in four of the principal river basins, the White 

River having a total of 84 species, the Little Red River 58 species, the 

Arkansas River 61 species, and the Illinois River 31 species. 

The following remarks are extracted from Professor Meek’s report: 

From an ichthyological standpoint Arkansas is well favored. The State is bordered 

on the east by the Mississippi, and has four large navigable rivers flowing through it. 

Two of these rivers, with most of their tributaries, rise in the Ozark Mountains 

within the boundaries of the State. These streams are fed by many large and 

beautiful springs, whose waters are cool enough for the mountain trout, their suit- 

ability being well demonstrated by the success which has attended trout-culture at 

the several hatcheries already mentioned. In fact, it has been proven not only that 

trout will thrive in the Ozark Mountain region, but that their growth there is much 

more rapid than in some other places farther north, where their artificial cultivation 

is being carried on. The important question for the consideration of the practical 

fish-culturist is, how many pounds of fish he can secure from a certain number of 

eggs within a given period and with the least expenditure of artificial food. The 
records of the Neosho hatchery clearly indicate that fish-culture can be conducted 

successfully in this direction. While the mountain streams bid fair to contain an 

abundance of trout in the near future, the larger and more sluggish waters are well 

suited to the coarser food-fishes native to the State, the most important among them 

being the black bass, wall-eyed pike, eastern pickerel (Lucius reticulatus), buffalo- 

fishes, etc. Al] of the important rivers mentioned supply many fishes to the markets 

every year, and they may continue to do so if assistance shall be given toward 

restoring, so far as possible, the balance of life in favor of those species which man 
has done so much to destroy. 

There is no doubt that Arkansas possesses piscatorial features of a high grade, 

which warrant more attention in the future than they have received in the past. 

The angler may find amusement along the picturesque streams of the Ozark Moun- 

tains, while the fish-culturist will come to recognize in this region one of his richest 

fields in North America. Arkansas is as yet only thinly settled, and a thorough 

exploration of the streams of the State before their faunz have been much changed 

by cultivation would be of great economic and scientific interest. The increase and 

protection of her food-fishes, both the native and introduced species, can not be suc- 

cessfully accomplished without a more complete knowledge of the physical and 

natural-history features of the streams, and it is to be hoped that the means for 

making such a survey will not long be delayed. ~ 

‘Report of investigations respecting the fishes of Arkansas, conducted during 
1891, 1892, and 1893, with a synopsis of previous explorations in thesame State. By 
Seth Eugene Meek. Bull. U.S. Fish Comm. for 1894, pp. 67-94. 
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CALIFORNIA. 

From 1891 to the close of the fiscal year just past the fresh-water 

fishes of California have been made the subject of investigation for the 

Fish Commission by Prof. Charles H. Gilbert, of Leland Stanford Junior 

University, during such times as his college duties would permit. A 

report upon these researches has been deferred until further obser- 

vations can be made, but the field work so far accomplished may be 

summarized as follows: . 

During the fiscal year 1891-92, the inquiries related to the streams 

which, draining the eastern slope of the Santa Cruz Mountains and the 

western slope of the Mount Hamilton Range, enter the southern arm 

of San Francisco Bay, and those which drain the western slope of 

the Santa Cruz Mountains and enter the sea between San Francisco 

and Santa Cruz. These two sets of streams were found to have very 

different faune, the former containing, in addition to the fishes of 

general distribution in California, many of the peculiar forms of the 

Sacramento Basin, such as Hysterocarpus traski, Archoplites inter- 

ruptus, Orthodon microlepidotus, Lavinia exilicauda, and Pogonichthys 

macrolepidotus, which are wholly excluded from the streams draining 

the western slope of the Santa Cruz Mountains. The latter have only 

species of general distribution, like the sucker (Catostomus occiden- 

talis), trout (Salmo gairdueri), sticklebacks (Gasterosteus microcephalus), 

seulpins (Cottus asper), and occasionally a minnow. 

Within the past year further examinations were made in the same 

region, and, in addition, the Pajaro River was studied from its mouth, 

in Monterey Bay, to the source of its principal tributary, the San 

Benito River. Los Gatos Creek, Fresno County, was also visited, but 

was found to be without fishes. This will probably prove true of all 

other streams entering the San Joaquin Valley from the west, as they 

are likely to be without running water during part of the hot, dry 

summer. 

MISCELLANEOUS INQUIRIES. 

MACKEREL INVESTIGATIONS. 

The act of Congress passed in 1886, which virtually prohibited the 

spring mackerel vessel fishery prior to June 1 of each year during a 

term of five years, ceased to be operative after 1892. In order to 

determine, so far as possible, if any immediate benefits had resulted 

from this series of close seasons, and also to obtain information for the 

use of the Joint Fishery Commission between Great Britain and the 

United States, the schooner @rampus, Capt. A. C. Adams in command, 

was detailed to follow the progress of that fishery throughout its entire 

course in the spring of 1893. Sailing from Woods Hole at an early 

date, Captain Adams was directed to conduct a detailed series of physi- 

cal observations on the way south until the body of mackerel had been 
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discovered, after which he was to keep track of the movements, habits, 

and abundance of the latter, and to study the conditions of their 

environment as far north as Nova Scotia. The presence of a large fleet 

of purse-seiners on the grounds afforded excellent opportunities for 

learning of the distribution of the fish at all times, and through their 

means it was expected that specimens for examination would be obtain- 

able. The Grampus also made use of the fishing apparatus she had on 

board, and an hourly record of physical determinations was maintained 

day and night, besides which the surface tow nets were frequently 

employed to discover the presence of mackerel food. The natural- 

history observations were conducted by Mr. W.C. Kendall. Mr. B. L. 

Hardin was stationed at Fulton Market, New York City, to inspect all 

arrivals of mackerel there from the purse-seine fleet, as well as from 
the shore apparatus tributary to that market. 

The Grampus sailed from Woods Hole on April 10 and reported at 

Lewes, Del., April 21, having experienced heavy weather up to that 

date. Very few fish had been observed, and the fishing fleet had 

accomplished comparatively nothing. The latter also sought shelter at 

the same place. Poor success, both in the catch of fish and in the 

opportunities to make observations upon them continued thence to the 

close of the season, and by the middle of May nearly all the purse-seiners 

had left the southern grounds for the coast of Nova Scotia. The small 

catch made this season was partly due to stormy weather, but, even 

when all the conditions seemed favorable, mackerel were either scarce 
or difficult to capture. More light will probably be thrown upon this 

question when the elaborate series of notes obtained have been worked 

up, but the fishermen have failed thus far to recognize any beneficial 

results from the restrictions placed upon their spring fishery during 

the previous five years. 

On May 23, the southern fishery having ended several days before 

that time, the Grampus left Woods Hole, where she had put in for 
supplies, and proceeded to Nova Scotia, to continue the inquiries on 

the same plan as at the south. The entire fleet had assembled there, 
but no fish were taken on this coast, except in trap nets on the shore, - 

until after June 1. By June 5 some of the fleet had done fairly well, the 

others poorly. After their first appearance on this coast the mackerel 

moved rapidly eastward, the purse-seiners and the Grampus following 

them as far as Cape North on Cape Breton Island, the former as a 
whole making a good catch to the eastward of Halifax, as compared 

with former seasons. There were 75 seiners on the Nova Scotia shore, 
and their average fare was about 160 barrels each. The Grampus 

returned to Woods Hole the latter part of June, bringing a large 

quantity of specimens bearing upon the breeding habits, food, size, 

etc., of the mackerel, together with very complete records of the daily 

observations. 
Mr. B. L. Hardin remained at New York from April 12 to June 3, 

and examined every fare of mackerel landed from the southern fishery, 
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as well as the smaller catches made in the pound nets along the shores. 

Notes were kept upon the abundance, sizes, and spawning conditions 

of the fish, and interviews were held with the masters of the different 

schooners relative to the more important incidents connected with 

their several cruises. 

INVESTIGATIONS IN CHESAPEAKE BAY AND ADJACENT WATERS. 

The fishery investigations begun in June, 1892, in the lower part of 

Chesapeake Bay and the adjacent waters of the open ocean by the 

schooner Grampus were continued until about July 20. when that ves- 

sel proceeded to Woods Hole to take up the physical inquiries along 

the continental platform, as described above. A few trips were made 
out to sea during this period, but the examinations were principally 

confined to the waters of the bay, in which the beam trawl, seines, etc., 
were employed with good results. 

FISHES OF CASCO BAY, MAINE. 

During August, 1892, Mr. W. C. Kendall was engaged in collecting 

and observing the habits of fishes in the more inclosed waters of Casco 

Bay, Maine, including the lower parts of some of its tributary streams. 

The special object of his inquiries was to ascertain if the menhaden 

spawn in that region, and if the young occur in the brackish waters 

there during the summer months, as is the case south of Cape Cod. 
No specimens of young menhaden were secured, however, and no evi- 

dence was obtained to show that this species has been in the habit of 

Spawning in this bay during recent years at least. 

EMBRYOLOGY OF THE STURGEON. 

Arrangements were made, in the spring of 1893, for the study, by 

Dr. Bashford Dean, of Columbia College, New York, of the embryology 

of the sturgeon (Acipenser sturio oxyrhynchus Mitchill), on board the 

steamer ish Hawk, while stationed in the Delaware River off Glou- 
cester City, N. J., during the shad-hatching season, the object of this 

inquiry being to supplement the investigations respecting the same 

species carried on for the Fish Commission several years before by Prof. 

John A. Ryder. As the necessary material could not be obtained 

conveniently in the locality named, however, Dr. Dean proceeded to 

Delaware City, Del., where he made his headquarters, and where he 

was fortunate in securing an abundance of ripe sturgeon of both sexes. 

His experiments and observations were carried on with entire success 

in all particulars. No difficulties were encountered in fertilizing the 

eggs and in holding them in good condition until they hatched. ‘They 

were kept in improvised floating boxes, which were moored in several 
places in the river and canal, those placed in the mid-current affording 

the best results. Very few eggs were lost in any of the boxes, and 
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with proper facilities Dr. Dean is confident that he could have produced 

enough fry to have made his work exceedingly profitable from a prac- 

tical standpoint. Heconsiders the vicinity of Delaware City especially 

well adapted to the propagation of the sturgeon, and thinks there 

would be no trouble in securing a sufficient number of spawning fish at 

the proper season. He was there from May 14 to 23. Observations 

were also made respecting the breeding and other habits of the stur- 

geon, and Dr. Dean has now in course of preparation a comprehensive 
account of the results of his investigations. 

MORTALITY AMONG ALEWIVES, LAKE ONTARIO. 

Reference has frequently been made in the Fish Commission publi- 

cations to the extraordinary mortality which occurs among the alewives 
in Lake Ortario during every spring and summer, and which also, to 

some extent, affects other common fishes in the same waters. The cause 

of this annual epidemic has never been determined; it has a widespread 
distribution, and the number of dead and dying fishes which are often 

cast upon the shores in some places is se great as to occasion much 

inconvenience to residents and summer visitors from the unpleasant 

odors arising from the decaying bodies. Mr. C. H. Strowger, of Nine- 

Mile Point, near Webster, N. Y., has paid a great deal of attention to 

this phenomenon, and the Fish Commission is indebted to him for much 

information respecting it, as well as for specimens of the diseased fish. 

In order to reach a more.complete understanding of the subject, Dr. R. 

R. Gurley was dispatched to Lake Ontario in the early part of June, 

1893, and remained there about a month, visiting Nine-Mile Point, 
Wilson, Charlotte, and Cape Vincent. He spent the most of this time 

at the place first mentioned, where laboratory accommodations were 

supplied by Mr. Strowger, who also assisted Dr. Gurley personally in 
his investigations. 

From the statements of persons living along the shores of Lake 

Ontario, the epidemic appears to begin in April, occasionally as early 

as the latter part of March, reaches its maximum in May, and decreases 

through June, although in some cases it may be found as late as August. 

The May and June maximum of the epidemic coincides with the period 

when the alewives are most abundant inshore. The diseased fish have 

a patch of saprolegnia, usually from three-fourths of an inch to an inch 

in diameter, on some parts of the body, but no other parasites were 

found on any of the dead alewives examined. None of the vital organs 

were affected by the fungus, the gills in particular always appearing 

clear, and otherwise also the fish seemed to be in good condition. An 

inflamed area was almost always noticed on the general surface of the 

body under the patch of saprolegnia, and very generally a sore or ulcer, 
the scales in such places being loosened or detached. In some cases 

the fungus appeared to have effected a lodgment in places where the 

F. R. 93——4 



50 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

surface of the body had been injured; in others the fungus seemed to 

be primary and the sore or ulceration secondary, but it was impossible 

to tell whether the fungus was causative or not. Numerous specimens 

were preserved for future examination. 

PROPOSED INQUIRIES BY SPECIAL TREASURY AGENT TO ALASKA, 

In April, 1893, Mr. John K. Luttrell was appointed a special agent 

of the Treasury Department, in accordance with the act of Congress 

providing for the supervision of certain fishery interests in Alaska. 

Although his services in this respect were not connected with the work 

of the Fish Commission, Mr. Luttrell kindly offered to make collections 

of fishes at the different places visited, and to conduct investigations 
relative to the distribution and habits of the more important species. 

He was accordingly supplied with a proper outfit for preserving speci- 

mens and was given full instructions respecting those matters on which 

information was especially desired. He left for the north during the 

latter part of the fiscal year. 

COLLECTIONS, PREPARATION OF REPORTS, ETC. 

No changes have been made since the last report in the laboratory 

and other quarters occupied by this division in the*Central Station at 

Washington. Very large collections have been received from the ves- 

sels and field parties during the year, but undue crowding of the same 

has been obviated by an arrangement with the United States National 

Museum, whereby many of the specimens have been furnished temporary 

storage-room at the latter place. 

The study of certain parts of the collections, especially the fresh- 

water fishes, by Prof. B. W. Evermann, has progressed rapidly, and 

some collections have also been placed in the hands of specialists out- 

side of the Fish Commission staff for working up. The mollusks from 

all sources have been turned over to Mr. William H. Dall, curator in 
the National Museum, as fast as they were received. Arrangements 

have also been made with Dr. Alex. Goes, of Kisa, Sweden, to report 
upon the foraminifera from the dredgings of the steamer Albatross on 

both the Atlantic and Pacific coasts, and likewise with Prof. F. BE. 

Schulze, of Berlin, Germany, with respect to the siliceous sponges 

from the same source. Prof. William HE. Ritter, of the University of 

California, has offered to study the collections of ascidians made by 
the steamer Albatross in the North Pacific Ocean, and they will soon 

be sent to him. 

There has been transferred to the custody of the National Museum a 

very large quantity of specimens, representing both the reserve series 

and duplicates of collections examined during the year. These consist 

chiefly of fishes and marine invertebrates, but include also representa- 

tives of many other groups, conspicuous among which are the skins 
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and bones of several species of Pinnipedia. Duplicate specimens of 

marine invertebrates from the collections of the Fish Commission have 

been supplied by the National Museum to the following institutions: 

State Normal School; Oshkosh, Wis.; Clark University, Atlanta, Ga.; 

Columbia College, Van Allstyne, Tex.; Grammar School, Salem, Mass. 

Preparations were made during the year for illustrating the objects 

and methods of work of this division, and the results so far accom- 

plished by it, at the World’s Columbian Exposition in Chicago. The 
exhibits were completed and transmitted in time for installation before 

the opening day. As this subject will be reported upon in full by Dr. 

Tarleton H. Bean, the representative of the Fish Commission at Chi- 

cago, an account of the material displayed need not be given in this 
connection. 

The following reports from persons not in the employ of the Fish 

Commission, but based partly upon materials from its collections, were 

completed and submitted for publication during the year: 

A review of the Sparoid Fishes of America and Europe. By David Starr Jordan and 
Bert Fesler. Report U.S. Fish Comm. for 1889-91, pp. 421-544, plates 28-62. 

On the Viviparous Fishes of the Pacific coast of North America. By Carl H. Eigen- 
mann. Bull. U.S. Fish Comm. for 1892, pp. 381-478, plates 93-118. 

The Genus Salpa, a Monograph, with fifty-seven plates. By William K. Brooks, with 
a supplementary paper by Maynard M. Metcalf. Memoirs from the Biological 
Laboratory of the Johns Hopkins University, 11, Baltimore, 1893. Two vol- 
umes, quarto, text and plates. 

Report on the Actinew collected by the U.S. Fish Commission steamer Albatross 
during the winter of 1887-1888. By J. Playfair McMurrich. Proc. U.S. Nat. 
Mus., XVI, pp. 119-216, plates 19-35, 1893. 

Report on the Pteropods and Heteropods collected by the U.S. Fish Commission 
steamer Albatross during the voyage from Norfolk, Va., to San Francisco, Cal., 
eae By James I. Peck. Proc. U. S. Nat. Mus., xvi, pp. 451-466, plates 
53-55, 1893. 

List of Diatomacez from a deep-sea dredging in the Atlantic Ocean off Delaware 
Bay by the U.S. Fish Commission steamer Albatross. By Albert Mann. Proc. 
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REPORT OF THE DIVISION OF STATISTICS AND METHODS 
OF THE FISHERIES. 

By Hueu M. Smitu, Acting Assistant in Charge, 

The report of the work of this division from July 1, 1892, to June 30, 

1893, is respectfully submitted. Up to September 26, 1892, the division 

was in charge of Capt. J. W. Collins; on that date, however, he was 

relieved from duty, and I was designated as the acting assistant in 

charge, and held that position at the close of the fiscal year. 

On July 31, 1892, the work of the division was seriously affected by 

the indefinite furlough of one field agent, two local agents, and two 

clerks, owing to the reduction of 25 per cent in the appropriations for 

this branch of the Commission. Under the provisions of the act mak- 

ing appropriations for this Commission, permitting the transfer of 10 

per cent of the allotment for general expenses, the Commissioner, by 
November 1, was able to reinstate all the furloughed employés except 

one clerk. The most important drawback occasioned by this tempor- 

ary reduction in the force was the interruption in the work of the local 

agents at Gloucester and Boston, and the lapse of several months in 

the otherwise continuous records running back for a number of years, 

showing the daily receipts of fish at those important fishing ports. The 

regular field inquiries and the office work were also retarded. 

As in previous years, the force of the division was supplemented and 

the work considerably aided by the temporary detail of persons from 

other divisions. In June, 1895, Mr. E. F. Locke, custodian of the 

Gloucester hatching station, was assigned to field duty in Gloucester 

and vicinity in connection with the investigation of the New England 

fisheries elsewhere alluded to. Mr. A. B. Alexander, fishery expert on 

the Albatross, was detached from the vessel at San Francisco, Cal., in 
February, and entered on shore work for this division in that city and 
vicinity. 

INVESTIGATIONS OF THE COMMERCIAL FISHERIES. 

The field inquiries conducted by the division during this year covered 

an extensive territory maintaining fisheries of great prominence. Some 

features of the work were more important and detailed than had previ- 

ously been provided for. Major inquiries were carried on in the Middle 

Atlantic, New England, and Pacific States, and the local agencies at 

Gloucester and Boston were continued. 
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THE MIDDLE ATLANTIC STATES. 

The canvass of the statistics and methods of the fisheries of this 

important coast section was begun in the previous year. By reference 

to the report of the work of this division for 1891-92, it will be seen 

that the entire Chesapeake Basin and the adjoining ocean shores of 

Maryland and Virginia were then covered, leaving for future inquiry 

the States of New York, New Jersey, and those parts of Pennsylvania 

and Delaware not drained by the tributaries of the Chesapeake. The 

field work in this region began in August, 1892, and was the first under- 

taken in the fiscal year. The regular canvass was completed by April, 

but some special inquiries in the region were made as late as June, 

1893. 
The investigation of the fisheries of the entire State of New York 

was conducted by Mr. EH. HE. Race, with the exceptions to be noted later. 

The inquiry began at. the eastern end of Long Island, included both 

shores of the island, was extended to Manhattan Island, Staten Island, 

and that part of the State on the north side of Long Island Sound, and 

embraced the Hudson River as far up as Stillwater, in Saratoga County, 

about 17 miles above Troy. In the vicinity of Greenport, at the east- 

ern end of Long Island, the writer codperated with Mr. Race for a short 
time in August. The collection of data showing the extent of the 

wholesale fish and oyster trades of New York City was undertaken by 

Mr. W. A. Wilcox, who also made a supplementary visit to a part of 

Westchester County. An important feature of the canvass of this 

State was the thorough investigation of the Hudson River to the limits 

o: commercial fishing. The fisheries of this river had never before 

been completely covered in the statistical inquiries of the Commission. 

Extensive shad, striped bass, perch, and other fisheries were found to 

exist in the upper river, and valuable notes concerning the occurrence 

of the Atlantic salmon were obtained. 

The coast and river fisheries of New Jersey were studied by Mr. Ans- 

ley Hall, Mr. E. E. Race, and the writer. The parts of the State visited 

by Mr. Hall included the New Jersey side of the Hudson River, the 
northern coast within Sandy Hook, the eastern coast betweeen Shark 
River and Cape May, and the shores of Delaware Bay. Mr. Race can- 

vassed the New Jersey shores of Delaware River from its mouth to 

Shawnee, in Monroe County, Pa., about 6 miles above Delaware Water 
Gap. The coast of Monmouth County, between Atlantic Highlands and 

Shark River, was visited by the writer, who, in addition to a regular 
canvass of the fishing industry, made a special study of the important 

pound-net fishery of that section. 

That part of Pennsylvania above Philadelphia bordering on the Dela- 

ware River was visited by Mr. Race, in conjunction with the canvass of 

the New Jersey side of the river. The remainder of the river front of 

the State was covered by Mr. C. H. Stevenson. 

The fisheries of Delaware prosecuted on the ocean side of the State 

and on Delaware River and Bay were investigated by Mr. Stevenson. 
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The inquiry in this region placed the Commission in possession of 
statistical data, for the years 1889 to 1891 and in part for 1892, showing 

in detail the extent of the valuable fishery interests of the States and 

regions named. The two most prominent shad rivers in the country 

were thoroughly canvassed. The oyster industry here is second in 

extent and value only to that of the Chesapeake. Other branches of 

special interest or prominence are the bluefish, sea-bass, sturgeon, 

weakfish, and striped-bass fisheries, and the menhaden industry. 
The inquiry disclosed the fact that the number of persons engaged in 

the fishing industry of the section in 1891 was 26,313, of whom 5,022 

were vessel fishermen, 18,308 were shore or boat fishermen, and 2,983 

were shore hands. 

The capital invested in the business was $8,839,250. Over 1,300 

vessels, with a tonnage of 20,142, valued with their outfits at $1,909,783, 
were employed in various capacities in these fisheries. The small boats 

used in the shore fisheries numbered 13,321 and had a value of $839,301. 
The apparatus of capture consisted of 989 seines, 451 pound nets, 12,048 

gill nets, 10,936 fyke nets, and 22,468 pots, which, with other minor 

apparatus, were valued at $861,631. Shore property and cash capital 

representing an investment of $5,228,535 were devoted to the industry. 

The yield of the fisheries amounted to 264,814,936 pounds, having a 

first value of $8,890,163. The quantity mentioned includes only the net 

weights of oysters, clams, and other mollusks. Twoobjects of fisheries 

in this section are together worth over $5,000,000, namely, the oyster, 

worth $4,582,711, and the quahog, or hard clam, worth $1,024,648, these 

values representing 5,238,963 bushels and 1,000,058 bushels, respec- 

tively. The next important product is the shad, of which 17,204,849 

pounds, valued at $781,014, were taken. The catch of bluefish was 
12,734,501 pounds, for which $501,173 was received. Menhaden rank 
next to bluefish in value, although far exceeding all other fish combined 
in quantity; over 125,000,000 pounds were secured, valued at $352,999. 
The next important fishes and the value of the catch in 1891 were as 

follows: Squeteague, $330,340; sea bass, $217,413; eels, $146,976; cod, 
$115,922; flounders, $79,019; striped bass, $78,556; and alewives, 
$63,152. The soft clam comes next to sea bass in value, the catch 

being worth $153,591. 
The following tables show for each State detailed statistics of the 

fisheries. As elsewhere explained, the figures do not relate to those 

parts of Pennsylvania and Delaware tributary to Chesapeake Bay, 

which were covered by the statistics in the previous report of the 

division: 
Persons employed. 

. - New New /|Pennsyl-| Dela- 
Designation. York. | Jersey. | vania. ware, | Petal. 

BO CeBS OL MIN NGIION Geip an canes chee ucs «acess aaah oben ee 2, 346 2, 218 353 105 5, 022 
I SHULEBHONIOR te cta ccs San anc wins andes kuna epoeisieas ae 7, 858 7, 889 994 1,567 | 18,308 
Onshore; In Tactories; Cte. <5 5. os 6. oo. Scene 2, 042 532 289 | . 120 2, 983 

MOtel cc cnpcasassctas emu nescsencsviawsdsienanpins 12, 246 10, 689 1, 636 1,792 | 26,313 
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Vessels, boats, apparatus, and capital employed. 

55 

New York. New Jersey. | Pennsylvania.| Delaware. Total. 
Designation. 

No. | Value. | No. | Value. | No. | Value. | No. | Value.| No. | Value. 
ea E 
| 

Vessels ........22-- 659 | $991,640 | 607 | $785,358 | 49 $107,295 | 26 |$25, 490 | 1,341 |$1, 909,783 
Tonnage.......-- eo eee 9; 320) |p case cece] PAO | olc:sicielesctee SIO neees cme VA ier DES eee See 

IBOATS cess cess soc = 6, 227 373, 670 5,742 412, 373 454 24, 685 898 | 28,573 |13, 321 839, 301 
Apparatus: 

SOUIES.. oso cccee = 327 75,640 | 372 38, 022 93 16, 080 197 9, 813 989 139, 555 
Pound nets, trap 

nets, and weirs. 263 71,340 | 185 a 1 0 td ee ee ese ds 3 150 451 126, 860 
Gill nets......... 6, 402 88, 450 3,983 129, 832 209 | 21,450 |1,454 | 33, 251 |12, 048 272, 933 
Fyke nets ....... 6,246 | 55,465 /1,692 | 18,881 |2,476 | 4,914 | 522] 1,109 |10, 936 80, 369 
TLETOS Bae gee oe eee lilt ABU oes Bal7Sul essa. | TG Nee ae 20m (Seas 17, 394 
Let GPSS = Ges sae 15, 898 17, 391 (4, 755 DE SSO) se amaehcic atte cats 1,815 884 |22, 468 23, 614 
SPORTS ~os- ee -- 3, 489 3,728 | 216 4045 Aas ese fe paps 170 85 | 3,875 4,217 
Dredges, rakes, | 

( . and tongs. ...-- 13,719 | 119,912 6,690] 68,210) 164| 5,035| 353] 2,632 [20,926] 195,789 
Minor apparatus.|......- 200)iaseeima Cy) Begec| Seon cesed Boose 1 Be esos 850 

Shore and acces- 
sory property ..|------- 1, 794, 969 |.....- 40955615 rose | 448, 205 |.----- 20;:500) Salter 2, 681, 035 

Cash capital......./......- 1, 679, 000 |.....- 538, 850 |......| S038750 |oes cee | 25,900 |....... 2) 547, 500 

} EROCA Rracice oo |oeeie cin 5, 283, 200 |...... 2, 467; 865: |/..2-.- 931, 865 |.-.... 15G5320) See 8, 839, 250 

Products. 

New York. New Jersey. Pennsylvania. Delaware. 

Species. CREE 

Pounds, Value. Pounds. | Value. | Pounds.| Value.| Pounds. | Value. 

Alewives .........- 2,194,560 | $23,526 | 2,066,820 | $14, 260 |2, 331,775 |$13,449 | 776,660 | $11, 917 
INC KER ASS seco ease losd= haclec eee acs ee Sain: 9, 250 1, 166 6, 385 (ARS ah ae Bakscnse 
2 FE Bre ccc usar 5, 506,575 | 237,010 | 7,227,926 264) 1B fil Resor a RASsaal Rescaaonec le Sees 

837,246 | 12,988 230, 802 Fate tees one Reamer Riser re | EE 
emis aicesaiainll «cre me eee 2, 000 160 300 24 Oke Seen Sales See 

117, 180 5, 144 138, 824 8, 265 127,968 | 5,999 67, 260 3, 778 
2, 277, 458 89, 921 841, 011 PANO eS sae Sone lSesacscial Seapccoseal|aaasocce 

She SOR RE ROSE rete ees 124, 240 980) Soeeey Sees see 30, 000 380 
LOG) ES See 1, 616, 213 97, 992 623, 280 38, 594 27,225 | 1,416 223, 500 8, 967 
Flounders ...-..... 1, 561, 696 45, 231 987, 895 331620) | oman ees |aaeeeses 5, 000 168 
isi G0) 147, 730 3, 830 17, 940 675) sasaki tale Sat ccc teaetelsice sites seeee 
geek Reiter minietera 157, 541 10, 792 33, 697 Q298' lense eane eee e 960 48 

Bceea asics 25, 117 QE STG! | cantare stoves | Spek Seale ates eels |stats 
295, 605 | 20, 670, 542 BG 9745 [Sass ams Saeed 67, 000 420 

7, 878 88, 350 4902 eo acaeeen| ceeeeeee 38, 900 1, 125 
6, 329 693, 962 40, 758 10, 845 625 | 235, 070 15, 211 

740 19, 485 1, 904 975 97 23, 400 1, 455 
7,016 25, 682 BOD Se shee s aca] Pememicee cee ae saselscemee er 

35, 350 By (ol, 588.) (147, 693) 947; 500) |t35;:805 |S 5- Se a alls os tee 
161, 209 | 10,225,455 | 443,438 |2, 491,775 |114, 854 |1,442,663 | 61,513 

3, 500 26, 290 A013, |24 each Gal Dogue eel eee aoe | eee 
2,022 7, 050 SDB is Saisie sasic al simiciersicte’e | Sats is aeeeral lcleteteeretote 

Spanish mackerel. . 74, 836 7, 255 78, 391 1256205|2522 sfe.cb| cd. Sch |e dst aas eee 
Spots and croakers. 17, 501 700 106, 680 A ODM ssadeecisins|siccehoae 42, 460 2, 280 
Squeteague........ 2-8029608),|| 111, 301!) 6:002,563:|\) 201, 5150s. - 225 2.2 |262-2 52, 1,164,730 | 17,524 
Striped bass..-..... 205, 449 21, 389 298, 164 43, 296 10, 415 1, 128 94, 760 12,743 
Sturgeon .......... 30, 261 929 452, 630 10, 619 52, 700 640 |1, 304, 200 30, 448 
SHOKOLS) asc cisceccise 25, 378 1, 545 56, 680 4, 008 35, 850 1, 948 11, 050 501 
MaNtOP ys. =a -/n,c0'5 171,172 7, 618 99, 437 Spt a eee oeslloosapeee 8, 000 320 
FROMCOMs.cc—: oes-.- 278, 400 10, 468 1, 400 ADy ee SSL ake werd Sees wee cleceeneiots 
Other fish.......... 238, 741 8,178 317, 953 13, 541 64,4380 | 3,324 2, 080 44 
Refuse fish ........ 1,118, 913 PIB ogc Gdae sees ||sceckOrogc Hmecmnce cal bonacand an Sueeacka ls Sacro 
Crabs; hard. -<..2<. 435, 566 7, 589 230, 111 QAO oS OSS cee ks ott ade te Ret ae Se 
Crabs, soft......... 93, 500 3, 450 289, 500 $9. B80) inc emcint os|aia ence = 86, 250 4,713 
Oe pSb eye so ee Rae oe ene e boppesgse- 2, 798, 980 Te0a4) ieseases 2-|s Subic ce 740, 000 647 
Sa Daa ereet es DOCee ee ae abel Cerere ae e 1, 200 GU KiSspost0ed baaat oodl|aacosanaad ho sodenc 
DLobstors: 2.25.5 c6 165, 093 15, 655 165, 664 1? 463K CEA scloseeeese 8, 200 410 
Maursgelsit....22 ite. 21, 000 900 6, 000 PUR |e as ee ae vidipie oesprats[ieatat Megs 
Oyastersics.-o.ssces 18, 277, 434 |2, 748, 509 | 16, 114, 567 |1, 639, 648 |1, 183, 700 |124, 420 |1, 097, 040 70, 1384 
Clams ... 1,505,500 | 105, 891 827, 000 BT TOO! a cz cette oc oees ces) seme sa eel pe ences 
Quahogs 4,524,520 |' 600) 621 |" 3,454,024 | 371,983 ooo c ee csc] a cece wee 21, 920 2, 094 
Scallops 313, 042 AB, S40 eet aa ee alone Soe ame |eitkian sige 4lwee geen ss ceiaaee sbaroaarnaee 
COG Fe na erctnSnss 40, 836 LAGS BM inarisceepoce |oeiscoo ode Bacoeade pal Aencsoa4 Sedeessece Saseaaas 

Shells..... Soames ee 16, 766, 100 TH AODO NRE esa. S22 es | Renee peels = sess ets ocete fenlosceebteis-s cease ere 
FREMVAPINIG pees tees mance anisms solcceics se cas 3, 280 WOT4 i ceantecelellaccetiote 11, 988 2, 190 
Jian hs oe eal Bice EO Snd Enc erce Et ERCCEE CORE rs Ech ance ey | See me mca ees a 18, 000 1, 260 

ly "Lotall: JES 170, 885, 022 |4, 817, 369 | 79, 116, 380 |3, 520, 057 |7, 291, 843 |302, 447 |7,521, 691 | 250, 290 
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Products—Summary. 

Species. Pounds. Value. Species. Pounds. Value. 

PRGWAWDS. cuaicdaanncaccan> 7, 369, 815 | $63,152 || Squeteague ............- 10, 019,946 | $330, 340 
LEC oa peeseaeeric 15, 635 1, 884 || Striped bass.........---. 608, 788 78, 556 
TGS 1g 8 Se Se eee 12, 734,501 | 501,173 |) Sturgeon ...........-...- 1, 840, 391 42, 636 
Butter-fieh .sasescss-.ce 1, 068, 048 TOS STON | SMCKCLS sarten sien nce offerte 128, 958 8, 002 
Carp ..------4------+- 28+ 2, 300 TS 40) AMATO Re © cialetn miles aletetels lata 278, 609 11, 832 
NRTA caiem = \an sable neimce 446, 232 93 186i |) OMCO ewe nce cis ein ase 279, 800 10, 510 
(OS eee eco 3, 118, 469 TLS O27 a VOCher Mel. «2 omtecine cise aoe 623, 204 25, 087 
LEN Bae oeeememaosucaorcc 154, 240 DEBT IPL) Wace pocnercccic 1, 118, 913 2, 733 
eS 2,490,218 | 146,976 || Crabs, hard.........---- 665, 677 17, 088 
MUIGUNGSTBs tai o= cok <iwiniaiale 2, 554, 591 79; 019) |lsCrabs; Sotte: 225. 32. asec 469, 250 43, 543 
Haddock .22--sci2s25 ses 165, 670 4.565 || Crabs, king... -.<5.--.-- 3, 538, 980 8,181 
Ugh tf) Weepscaoce Sooo code 192, 198 TRIMER siteben) someeacscecssopecce 1, 200 600 
Mackerelinase-eascsee <= 2b 17 231.6 UO DSLONSEs ollccletis kietee wee 338, 957 28, 528 
Menhadenveessscssscenae 125, 597, 656 352. 999n | PMUsselSin.- accent ee ae eee 27, 000 1,100 
Min Gteesraciessce> ween 287, 310 1355-905 ||| ONSUCTS elon peiarw ciwtells eine 36, 672, 741 | 4,582,711 
Perchi 225s cceceaces ceca 1, 028, 002 62 923ull> Clams, wer see cece ence sisats 2, 332, 500 153, 591 
IPIKC Sciccercccscoca cece 52, 075 AAOGH RQ DahO Pst se oe sterile er 8, 000, 464 | 1, 024, 648 
SHO 224645 bs0bsessodsa0¢ 376, 540 de Bae Calo pSanecete nae eases 3138, 042 48, 340 

SGOWE BS Sheeceondodenode Gets OH eal ar sey itst ple See pca noes cca sone 40, 836 1, 633 

Shadipeccc saccicnisoenses cate 17, 204, 849 78), O14s SShells)cch. cndtereeeemas 16, 766, 100 15, 950 

Sheepshead ..-..........-- 45, 813 feb Lo (POLE ap INS meses sere aes 15, 268 3, 264 

Skater soe aececieaecs 108, 947 2: 37dy lOLUrtles: vaavccewe cece = 18, 000 1, 260 

Spanish mackerel......-. 153, 227 19, 875 eee 

Spots and croakers.....-- 166, 641 7, 501 Totaliss.sves-ceeenes | 264, 814, 986 | 8, 890, 163 

In the following table the quantities of certain products shown in 

pounds in the foregoing table are reduced to the units by which they 

are usually designated in commerce: 

Items. New York Jones) = eunay!: Delaware. Total. 

Gras ede rerctccinje pamininiacb oats its number..}| 1,306, 698 CORRE Hil SRaBocesee Se) Aemegemces sc 1, 997, 031 

(CLADS SOLU ora onic wiclninin'e(nlno's/m'afelajelm'~'= dosen. 280, 500 EVM) We Sosecosocse 258, 750 1, 407, 750 

Gre Wa aed scasak ues sags ing Soe Bap TAU NT) | koce canna 370,000 | 1, 769, 490 
INIMISSEIS teseee meine ene o ce esa bushels. - 2, 100 CTU REA ee Besoemeeectsc 2, 700 
ON BUBTAI aaa neemnisiatesinsteisiets.eieiaien loro do....| 2,611,062 | 2,302, 081 169, 100 156, 720 5, 238, 963 

GUT Sid sé5 aacdadoaoecooduonses! dor-s- 150, 550 SETI) | ecenuodeic sd) Sacssostasicac 233, 250 

ORG ee oe boodsnssoncososasdee do: ...- 565, 565 AST Da temas ine ace 2, 740 1, 000, 058 

SOUS sscessosgecascandcenosanaan do:.-- (iNET hl he See ees oan peconeneeoed bocoosesocns 69, 565 

Sie) Ee Baas ngcnonusacnenccbonar do---- STOUBBOE | tecenw onenek ieee at Cee emalescseceenaes 372, 580 

Some interesting comparisons with 1880 may be made with the recently 

collected data. The large increase in the population of these States has 

naturally resulted in an increase in the fishing industry. No aceurate 

comparison can be instituted in the case of Pennsylvania and Delaware, 

owing to the absence of separate figures for the two drainage systems 

of those States, but with New York and New Jersey a very satisfactory 

comparison is possible. 

The fishing population of these two States has increased 10,321, of 

which number New York has 5,902 and New Jersey 4,419. Considered 

in the aggregate, the investment in fishing properties has nearly doubled. 

In Ney York the number of vessels and boats has increased 3,076, 

with a value of $311,425; in New Jersey, 1,694, worth $427,868. Among 

the more prominent changes in the fishing apparatus, it may be noticed 

that pound nets have come into much more general use and now con- 
stitute one of the most conspicuous features of the fisheries, while in 
1880 they were of little importance; the increase in the number operated 

has been 373, or 500 per cent, the advance being marked in both States. 
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This appears to have been largely at the expense of seines, the number 

of which was reduced by over 1,200, mostly of small size and chiefly in 

New York. Many more gill nets were found to be employed, the increase 

amounting to 6,701, valued at $139,952, the expansion of this fishery 

being due to the development of the shad and sturgeon fisheries in the 

Hudson and Delaware rivers. 
The outcome of the fishing industry presents a very gratifying 

increase, which is participated in by many important products. The 

aggregate augmentation in the value of the yield was $935,142, of 

which $591,674 is to be credited to New York and $343,468 to New 
Jersey. The catch of the following products among others has in- 

creased: Alewives, bluefish, butter-fish, catfish, eels, flounders, mullet, 

sea bass, shad, squeteague, sturgeon, tomcod, lobsters, quahogs, and 

oysters. ‘The following are taken in smaller quantities than formerly, 
namely: Cod, mackerel, menhaden, scup, sheepshead, Spanish mack- 

erel, striped bass, soft clams, crabs, and terrapin. 

THE MACKEREL FISHERY. 

In May and June, 1893, the field force was placed in the New Eng- 

land States for the special purpose of making a detailed investigation 

of the commercial aspects of the mackerel fishery. This inquiry was 

in progress at the close of the fiscal year. 

Owing to the great attention the mackerel has recently been receiv- 
ing on account of the unprecedentedly long period of scarcity, it was 

important for the purposes of the Commission, in order to afford the 

best basis for determining the cause and extent of the scarcity, to have 
accurate and detailed information relating to the various topics which 

could be legitimately considered by this division. ‘To facilitate the 

collection of uniform data, provision was made for having the agents 

obtain the statistics on two printed forms relating, respectively, to the 

fisheries carried on with vessels and to those carried on from boats and 
the shore. 

For the vessel fishery the following information was obtained for 

each vessel: Name of vessel, hailing port, rig, net tonnage, present 

value, value of outfit, number and value of each kind of fishing appa- 

ratus used, the number of crew specified by nativity and nationality, 

the kinds, quantities, and value of bait canght by the vessel or pur- 

chased in America or British provincial ports, the number of entries of 

foreign ports and the expenditures therein for each purpose, the lay 

of the crew, the quantity and value of each grade of mackerel taken in 

each region with each kind of apparatus, the fishing season in each 
region, the number of trips from each region and to each port, and the 

kinds, quantities, and value of other fish taken with mackerel. 

In the case of the shore and boat fisheries the information secured 
for each proprietor-fisherman included the number and value of each 

form of apparatus employed, the number and value of boats, the fishing 

season, the number, nativity, and nationality of the fishermen, the wages 
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received, the kind, quantity, and value of bait utilized, and the quantity 

and value of each grade of mackerel taken with each appliance. 

A special feature of the inquiry was the provision to obtain complete 

figures showing, for fresh mackerel, the quantity and value of each 

standard size of fish taken, and for salt fish the quality and grade of 

the mackerel packed. While satisfactory figures relating to the differ- 

ent grades of salt mackerel inspected in Massachusetts are available, 
no attempts to obtain complete data for the grades of salt mackerel 

packed in other States or for the various sizes of fish sold in a fresh 

condition were ever before made. 
Owing to the importance of having statistical data for the mackerel 

fishery covering each year of the “close-time” law, which took effect in 

1888 and terminated in 1892, the inquiry was addressed to the years 

1890, 1891, and 1892, information for the two earlier years having been 
previously obtained. 

Some supplementary inquiries regarding mackerel were also insti- 

tuted by the division, by securing the codperation of fishermen on 

various parts of the coast in recording observations concerning the 

mackerel during the fishing season of 1893. For this purpose blank 

books of convenient size were prepared and distributed. They pro- 

vided for a daily record of the number of extra large, large, medium, 

small, and tinker mackerel taken each day, a statement as to the nature 

of the weather, direction of the wind, ete. 

In the first week in April, 1893, the writer visited New Jersey for the 

purpose of engaging for this inquiry the services of the pound-net 

fishermen on the northern part of the coast of that State. This section 

is the most southern part of the United States coast on which mackerel 

are regularly taken in considerable numbers with fixed apparatus. 

The fishermen who during the previous season had operated pound 

nets were personally visited and the object of the inquiry explained to 

them. They entered very heartily into the matter and agreed to record 

the daily catch as requested. 

Record books of a similar character were placed among the pound- 

net and trap-net fishermen of the Massachusetts coast. The distribu- 

tion was accomplished through Mr. F. F. Dimick, local agent at Boston, 

Mass. Fishermen at a number of points on the Maine and Virginia 

coasts were also communicated with by mail and asked to record their 

mackerel catch. 
While it is not probable that all the fishermen receiving the blanks 

will keep the records requested, there seems no reason to doubt that 

some valuable information will thus be obtained. 

In conjunction with his other duties, Mr. E. F. Locke carried on an 
examination of the spawning condition of the mackerel taken in the 

vicinity of Gloucester. His work on this subject continued until the 

temporary withdrawal of the mackerel from that part of the coast and 

the ending of the spawning season brought the work to a close. 
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THE NEW ENGLAND STATES. 

Advantage was taken of the presence in the field of the agents 

engaging in the canvass of the mackerel fishery, and investigations of 

a number of other important fisheries of the New England States 

were undertaken. The time and force were not sufficient, however, to 

permit a canvass of all the commercial fisheries of the region. The 

study of these fisheries, like that of the mackerel fishery, was in 
progress at the close of the fiscal year. 

The special branches of the industry which were made the subjects 

of inquiry and report were the whale, menhaden, herring, alewife, shad, 
salmon, smelt, lobster, oyster, clam, and scallop fisheries, sardine and 
lobster canning, and the manufacture of oil and fertilizer from men- 

haden. The statistics covering these fisheries were obtained in such 

form as to exhibit the extent of each, regardless of duplications of 

men and boats occasioned by their employment in more than one fish- 

ery. Descriptive notes for all these branches were required wherever 

changes in methods or conditions had occurred since the last inquiries, 

and especially detailed notes were called for on the lobster and a few 

other fisheries. 
Perhaps the most important of the fisheries the canvass of which 

was.undertaken is the lobster fishery. In my previous report attention 

was drawn to the great economic value of the lobster, to the very 

serious reduction in its abundance in recent years, and to the general 

interest taken in this fishery, whose condition affects a numerous 

population. As complete a study of the subject was planned as could 

properly be carried on by this division, and the collection of a very 

valuable mass of information is anticipated by the time the inquiry is 

completed. In addition to securing the usual statistical data for per- 

sons, boats, apparatus, catch, etc., the attention of the field agents was 

directed to the following topics for investigation and report: 

1. The changes in the methods of the lobster fishery since 1880 and in more recent 

years. A 

3 2. The fishing season as compared with other years; the reasons for an extension 

or shortening of the season; the extent and origin of the fishery during the winter 

months. 
3. The extent of the fishery during the molting season ; ‘the catch and destruction 

of soft, unmarketable lobsters during that period. 

4, The depth of water and the distance from the land at which lobsters are now 

taken as compared with earlier years. 

5. Comparison of the present and past average size of lobsters; the present limits 

of size of marketable lobsters; the proportion of short lobsters to the total catch. 

6. Marked changes in abundance of lobsters ina given locality in recent years and 

the apparent reasons therefor. 
7. The relation of the catch to the quantity and Geena of the apparatus used 

and to the methods employed. 
8. A study of the laws in force and their apparent effect on the size and abun- 

dance of lobsters in a given locality; the efficiency of their enforcement and the 

extent of their observance. 
9. Consideration of the bait used in the lobster fishery—its source, nature, quan- 

tity, and value, and the relative effectiveness of different kinds. 
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10. The sentiment and experience of the fishermen on the questions of (a) close 

season, (b) taking of small lobsters, (¢) taking of molting lobsters, (d) effects of 

canneries on abundance, (e) results of protection, etc. 

11. The extent of the practice of impounding short, molting, or other lobsters; 

the mortality among the impounded lobsters; the size and location of the pounds; 
the object an:l results of the procedure. 

12. The extent, methods, ete., of the lobster-canning industry. 

The inquiry regarding the clam fishery included a consideration of 

the extent of the bait business, one of the most important branches 

of the fisheries on certain parts of the New England coast. 

The oyster industry, which has great importance in Rhode Island 
and Connecticut and in places on the southern coast of Massachusetts, 

was studied in detail, the inquiries being addressed to the extent of the 

planting industry, the methods followed in the cultivation of oysters, 

the sources and quantities of the seed oysters utilized, the areas of 
bottom occupied for planting purposes, and other questions having 

practical relation to the industry. 

Provision was made for canvassing in their entirety the fisheries of 

that part of the coast of eastern Maine adjoining the Canadian province 

of New Brunswick, in view of the pending consideration by the Inter- 

national Fisheries Commission of the fisheries of the contiguous waters 

of the United States and Canada. The branches here prosecuted are 

the herring, lobster, salmon, alewife, and pollock fisheries, and sardine 

and lobster canning. 

THE PACIFIC STATES. 

Coincident with the inauguration of the field canvass in the Middle 

Atlantic States, the investigation of the fishing industry of the Pacific 

States was undertaken. Mr. W. A. Wilcox, the agent who in 1888 and 

1889 had conducted an inquiry regarding the fisheries of this section, 

was again detailed for this work because of his extended acquaintance 

with the fishing population and his wide experience with the fisheries 

of the entire west coast. A report based on the previous inquiry was 

printed as an appendix to the report of the Commissioner for 1888. 

Mr. Wilcox left Washington August 10, 1892, and proceeded to 

Portland, Oreg., with instructions to first canvass the Columbia River 

and then visit such parts of the coast as circumstances or expediency 

might require. It was important that the extensive salmon fishery of 

the Columbia, which was suspended by law on the 10th of August, 

should receive attention before the fishermen had scattered and the 
canneries had finally closed; and while the memory of the principal 

phases of the season’s work was fresh in the minds of the canners and 

fishermen. After the completion of the work on the Columbia River, 
Portland was made headquarters while canvassing the fisheries of the 

remaining parts of Oregon and Washington. The inquiry in those 

States was completed about the middle of December, and the agent 
then proceeded to San Francisco, Cal., where the investigation of that 

State was inaugurated about December 20. Theinquiry was completed 

on May 11, and Mr. Wilcox returned to Washington. 
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As in the previous canvass of this region, the work of Mr. Wilcox 

was efficiently aided by Mr. A. B. Alexander, fishery expert on the 

Albatross, who was detached from the ship at the beginning of Febru- 

‘ary, 1893, and assisted in the investigations in California. He obtained 

statistics of the market fisheries of San Francisco, conducted the 

canvass of Sonoma County and part of Santa Cruz County, and 
cooperated with Mr. Wilcox in the examination of the records of the 

customs house and the transportation companies. 

The work of Mr. Wilcox and Mr. Alexander on this coast covered all 

phases of the fishing industry. Complete statistical and descriptive 

data were collected for the years 1889 to 1892, inclusive. In the case of 

certain fisheries in some localities which were visited before the close 

of the fishing season, arrangement was made for having the informa- 

tion necessary to complete the account of the year’s work forwarded 

by mail. 
The details of the condition of the fisheries at the time of the inves- 

tigation and comparisons with earlier years will be shown in the report 

of Mr. Wilcox, from which the following condensed preliminary sta- 

tistics relating to the year 1892 are drawn: 

Persons employed. 

Designation. California.| Oregon. |Washington.| ‘Total. 

DES SoM IS NeTMO Mm (osas sais clat=(niale islets vinta cis.eieisin = sieinln\aicl= 1, 825 117 376 2, 318 
Shore and Hoat HSherMen: «= << .\0-.cccewcessscscaccece ss 2, 968 2, 765 3, 082 8, 755 
NOTES MG Mie eat: cicica sec ence ccc ce Sooscogo SedaSoocccoas 610 1,510 852 2, 972 

Mgt alsaeee meets aet say cwoceees dseetedeesdesscest 5, 403 4, 332 4,310 14, 045 

Vessels, boats, apparatus, shore property, and cash capital employed. 

California. Oregon. Washington. Total. 

Items. 
No. Value. No. Value. No. Value. No. Value. 

ViGEROIN). <i ctemtae cou tinw = 83 |$1, 284, 450 24 | $110, 695 51 | $148, 260 158 |$1, 543, 405 
Tonnage. 125)436530) |/25 5s <<\00% ODRSStl eee sarciarae Me Soe eeeeeyeteteys Wa ADA 2) caleeimnictarste 

Boats .....-. 1,391 183,520 | 1,494 | 154, 425 1,690 | 132,330 4,575 470, 275 
Apparatus 
SRY paee copeoseeos 193 20, 985 32 12, 600 163. 46, 725 388 80, 310 
Gill nets 2, 506 118,121 | 1,396 | 212, 260 886 112, 600 4,788 437, 981 
‘Poand anditrap nets |... .-=-.|--~00. ~-22< 247 | 173, 400 157 | 124,700 404 298, 100 
Paranzella nets..... 20 SPO BRASS 4 gS OGG ee sacnsseed laasosoe sae 20 3, 800 
PRTC MEN ts 1a 'siareimjeth cleats |e oie Rint foie |\inenicie elias we ceases 10 500 10 500 
TUTOR a ee ee NGOS |e osama s LONG205 |S tece neces GEE Val Peace sae 32, 304 
IBA NOLS. «ses cos wate = 1.279 AQ LGD: aw tacts late aa cioie eral | sctere's eraia'd twinictels sie ele 1, 279 40, 160 
Fyke NGUS seo. S226 48 UW Geanased|basdccledd RSSdas ced based cea 48 980 
Dip nets=<-2200 <0 38 105 50 20 OF Hare tien sais enisteretererars 88 355 
Trammel nets --.... 440 MgAZGn| bios steciolld een etek | r= wart a7al| eee 440 7,426 
Witieelsmrete see testes cteara cle com ccisteisas 40 | 132, 852 17 49, 000 57 181, 852 
PODS eee se maee a= 203 285) | cece Scnoonob ae lecbascand Pacecoene 203 283 
Tongs, hoes, and 

MAKGG ses. Ee wc. | acts Aeon =< GSOh|eonesae TAO ce cerca BR OUON ce tsina cepts 4, 343 
Other apparatus....|.......... TINODSo Sess Qs050h I. sea seoge OAS |sescueme er 21, 320 

MHGLO PLOPGLDY, -yoaae al om caiei= ota DIG KS20) |knie actos 6603150 Sen aoe 407) B00" eaaascmcas 1, 674, 270 
Gash ‘caprtalessoe foe ee. 246, 000 |......-- 80840000] ae eeaee 546,000 |....------ 1, 595, 000 

otal ic Re ssalssacesctet QEDeZOMCeO eine cis oie BROMO SOILS | Metterieteee tt OTOy OT cits seems 6, 392, 664 
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Products. 

California. Oregon. Washington. Total. 

Species. 
Pounds. | Value. | Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

Anchovies.......-- 150, 175 SBS UP AA aeeppoee eros ecloopoospodelecc cons 150, 175 $1, 502 
Barracuda ........- 326, 804 a PIR BAe goer (acon) saosactbosa lesenoc oi: 326, 804 12, 530 
IBOUNUO! sos ccce en's ae 249, 332 CMU Bree Sees Sageecociadsassaceora||so7co0- 249, 332 9, 400 
(GPT Sphere se Sa8e be 65, 662 pA ye eRe ena seoe coool macicnacse scllyscconee 65, 662 2,191 
(O57 pee ae 2, 274, 565 DO) 6649 | Saas nec ace hee 539, 000 |$21,560 | 2,813, 565 78, 424 
Cultus-cod......... 230, 670 7, 070 26, 304 | $1, 315 359, 000 6, 875 615, 974 15, 260 
Flounders.......... 4, 225, 885 94, 180 10, 000 400 184,560 | 3,191 | 4,420,445 97,771 
Wap Uties cos cose nets scuaeelenmaccee ce 18, 870 1,787 | 1,410,500 | 29,140 1, 429, 370 30, 927 
PREUPIN Goon secwee= = 4, 486, 887 SD MOOleaesecaelece| nema cee 617,112 | 6,817 | 5,103,999 62, 613 
Mackerel......-..... 350, 399 Ty OU Beep Seescoe |poceacee [soode cr ecindl ses ce aac 350, 399 i4, 159 
IPOLCH ee ace scewe cae 335, 117 LOFOLT A Fess ose cise |swaescae 65, 140 1, 303 400, 257 12, 230 
Rockfish..........-| 1,829, 657 51, 765 86,115 | 4,255 163,000 | 4,515 | 2,078,772 60, 535 
Salmoncepa--s- sone 4,862,408 | 179,031 |25, 536, 701 |781, 000 |21, 684, 211 551, 546 | 52, 083, 320 |1, 511, 577 
Sardines ..........- 752, 994 LOB iilascicamasckt satemeee |seeeteneoee icaaeeoee 752, 994 15, 237 
Sea bass...........- 257, 712 OE198 | as.sc eee c| semen nee oaeseeeeene leAooetec 257, 712 9, 795 
Slag scenes. ceases 526, 494 14, 372 109,000 | 3,270 103,350 | 3,183 738, 844 20, 825 
NMOMpee-se-iet een aan 1, 919, 894 BG (409 Were wicinin sive |e ereteie ree 321,726 | 6,158) 2,241, 620 59, 627 
Striped bass....-.-- 56, 209 G;.488"|2 25 Ross |eaees elles a teeter eee 56, 209 6, 488 
Sturgeon...-.-..... 718, 017 21, 854 | 2,513, 490 | 28, 001 543, 623 5,757.) 3, dio, 130 55, 612 
Yellow-tail . HaIaS 354, 434 WONGS2) cose ete oe eae ins oc laemels sreeetele| mois aan 354, 434 13, 682 
OPO HS <--5 055 5 - 2, 257, 410 Ai S300 oa msicinncisien | aire meres 55,000 | 4,650} 2,312,410 52, 010 
Abalone meats and = 

Site) | Ces eaeeeees 404, 547 Wis iTS Ee cdaosees Saocsae|eocebcoseadi-ccesoce 404, 547 9, 351 
Octopus and squid.} 374, 622 PAB) | Seco eso ael be hoe sed |sscososasasSsécnss- 374, 622 29, 039 
(OAT WARS ROR Aa Seiaee 2, 496, 700 26, 882 49, 500 825 684, 000 5, 700 3, 230, 200 33, 407 
(OWRUCTSe ec cece <> oe 15,098,700 | 698, 257 147,000 | 3,062 | 9, 895, 440 \147, 995 | 25,141,140 | 849,314 
IMUSHGIS <2 Snc2 2c 2, 880, 000 TPAC UR RAS cp COr Ee relisre sed bacmmemrate lobesncose 2, 880, 000 12,000 ~ 
GISDSE. te hacesocems 2, 862,320 | 102,900 4,125 495 79, 000 3,550 | 2,945, 445 106, 945 
Cr Whine eee eas |as sees see eel eesceeere. PADS UU Ss GRU] Re Goesme ol loneee see 20, 000 3, 000 
Shrimp and prawn.| 5, 313, BY bre 0b Irs ba ope apoe barca 2, 000 500 | 5,315,345 | 242,317 
Spiny lobster ..-.... 303, 275 8, SG || Foe Kae Meal aecietcctalbwemeatseee is eeeeeee 308, 275 8, 486 
Terrapins and 

frOchiees tee aesses 45, 625 B 050 scene seee.|eaeecces 13,125 | 5,250 58, 750 13, 300 
Hair-seal and sea- 
On) pelts) ess =-—=|=—-e 1s ZHAN, |postemescoc) oSesond edessesdocd S555 255 lbsc5- Seo S¢ 2, 267 

Fur-seal pelts......|----..-..-- Rb? 0h Beerecssose Ad, 266i sem emis aeoatee 121,528) |ccntectcis'ee ante 332, 320 
Sea-otter pelts.....].....------ BTR osAqcconcs TEM) | emecscesee ISeBea5eR boorossss<= 37, 879 
Whale oil: ......... 1, 574, 843 LG 23) BOOBS ASS SSr eR oc Ser eCeereae i erneee 1, 574, 843 62, 123 
Whalebone ........ 1OTE8B9.| 987 STL cones ecte sel noes ann\'ee ee mace sce lsace cleans 197, 339 | 937,371 
INGE) eidane Senseo ae 28, 325 DDG S |i scanisecias ail aS releael twee Sol lbate aectes 28, 325 1,133 
All other products. 28, 100 DOGT eee Sates lemeienass 37, 500 | 2, 350 65, 600 4,317 

SE OLBL Y= isic'cete's 57, 838, 466 ie 022, 991 |28, 521, 105 |872, 405 |36, 757, 287 931,568 123, 116, 858 |4, 826, 964 

The oysters, clams, crabs, oil, etc., which have been reduced to the 
common unit of a pound in the preceding table, and the seal, otter, and 
other pelts, of which no number is given, are shown separately in the 

following table: 

Items. California. | Oregon. | Washington.| Total. 

Clanis@ecceccesss HOSS DNOCOascm ions se suseces bushels... 40, 470 825 11, 400 52, 695 
(ONT DGIE a San agncpednna 2230 I -coens sacncaposcbacn do.... 178, 645 2, 450 164, 924 346, 019 

MBBGIS buns ecaticncoesnentacem cue coteceeunee case d0-<- ASJOOO Scans cena] cosereeecnee ee 48, 000 
Crab aien a sas sche sdsarecdaisace=resasccaeseen number.. 954, 107 1, 375 26, 333 981, 815 
Hair-seal and sea-lion pelts.....-..-.......------ do.... (Ha A Sais dee Re asiosp sonics 535 
N-BBat POLE oniseve bac maccplcacan< ee ce warces eat do.ee- 14, 710 2,945 9, 143 26, 798 
Sea-otter pelts............. Ratvcat ca palette eter aoc 235 1B MM Besasoacca ce 248 
WhAlS OS. BSI ooas, caw dots soeege Sete gallons... 200 OTB cactueccasl en eseseussee --| 209,979 

a Includes 17 live sea lions, which sold for $850. 

Mr. Wilcox was able to obtain complete statistics of the salmon indus- 
try of Alaska, through the courtesy of packers whom he visited in San 

Francisco and other places. This information, with that relating to the 

cod, whale, and fur-seal fisheries of that Territory, which are tributary 

to San Francisco, will permit the presentation of figures representing 

the entire fishery industry of the Pacific Coast of the United States. 
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INQUIRIES AT GLOUCESTER AND BOSTON, MASS. 

The services of the local agents at these important fishing ports have 

been continued. At Gloucester, the most prominent fishing port in the 

United States, Capt. S. J. Martin has, as heretofore, rendered eminently 

satisfactory service, notwithstanding the arduous duties and long hours 

of work necessitated by the character of the fisheries and the nature of 

the information obtained. The local agent at Boston, Mr. Frederick F. 

Dimick, is better qualified than anyone else, by virtue of long experience 

in the work, to represent the office at Boston, and his connection with 

the Boston Fish Bureau enables the Commission to obtain his services at 

a salary not more than one-fourth that which would have to be paid 

under other circumstances. Reference has elsewhere been made to the 

furlough of these agents during August, September, and October, on 

account of a deficient appropriation. The loss of data for those months, 

while serious, has in part been made up through the voluntary efforts 
of the agents. | 

In the previous report of the division an outline of the character of 

its work at Gloucester and Boston was given and its practical value 

was shown. It need only be stated that the inquiries have continued 

along the same general lines, and that the information gathered is 

the most complete, accurate, and valuable ever obtained regarding the 

resources and productiveness of the various fishing-grounds resorted 

to by New England vessels. 

MINOR FIELD INQUIRIES. 

In August Mr. Edward E. Race, who was then in Maine on leave 
of absence, was ordered to make an investigation of the menhaden 

industry of that State. He visited all the factories in the eastern part 

of the State engaged in making oil and fertilizer from the menhaden 

and obtained detailed statistical information for the years 1890 and 

4891. Few fisheries have attracted more attention in Maine than the 

menhaden fishery; and the recent return of the fish to the waters of 
the State has caused a revival of the discussion which was suspended 

during the period of ten years when menhaden were practically absent 

from that coast. 
In 1890 menhaden were very abundant on the Maine coast, and four 

factories, located at Round Pond, Linnekin, and Boothbay Harbor, in 

Lincoln County, were operated. These were valued at $21,000. The 

number of shore employees was 306, to whom $38,640 was paid in wages 

during the fishing season, extending from June toSeptember. The cash 

capital required to carry on the business was $95,000. The fish were 

caught and supplied to factories by 9 fishing steamers carrying about 

200 men. The menhaden taken and utilized at the factories amounted 

to 302,700 barrels, equivalent to about 89,550,700 fish. From these the 
following products were made: 1,059,000 gallons of oil, with a market 

value of $264,750, and 10,930 tons of wet serap, or “chum,” valued at 
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$131,160. The fish were remarkably large and fat, 1,000 yielding about 

12 gallons of oil, on an average, and 8,200 making a ton of wet scrap. 

The average catch of menhaden to a vessel in 1890 was about 33,633 

barrels. Four steamers fishing for one factory averaged 43,750 barrels 

each. 

The following year menhaden were less abundant than in 1890, and 
the catch fell off over 50 per cent. Five factories, located at Booth- 

bay, Linnekin, and Round Pond, were in operation. These were sup- 
plied with raw material caught by a fleet of eight fishing steamers 

temporarily withdrawn from Rhode Island. The number of persons 

employed in the factories was 208, to whom $27,350 was paid in wages 

during the season. The value of the works and their equipments was 

$53,000, and $83,000 additional capital was required to conduct the 

business. The number of menhaden utilized at the factories was 
40,850,000, equivalent to 123,750 barrels; these had a value of $122,550, 

or about $1 per barrel. From these the following manufactured prod- 
ucts were prepared: 299,300 gallons of oil, with a market value of 

$74,825; 1,800 tons of dry scrap, worth $36,000, and 4,230 tons of wet 

scrap, valued at $50,760, the total value of the oil and scrap being 

$161,585. It appears from these figures that the fish contained much 

less fat than in 1890 and yielded less than 8 gallons of oil per 1,000 fish. 

Mr. W. A. Wilcox made a short visit to Baltimore, in August, 1892, 
for the purpose of securing certain information on oyster packing to 

complete the report of his work in the Chesapeake basin during the 

previous year. 

In December, 1892, Mr. W. H. Abbott devoted about two weeks’ 
time to an examination of the fisheries of the eastern end of Lake 

Erie, supplementing the work done in that section during the previous 

year. 

In April, 1893, a visit was made to Baltimore and Annapolis by Mr. 

C. H. Stevenson, for the purpose of securing from official and private 

records some special data on the oyster industry of Maryland. 

THE INTERNATIONAL FISHERIES COMMISSION. 

During the last month of the fiscal year the writer was absent from 

Washington on duty connected with the work of the International 

Fisheries Commission. The following orders from the Commissioner, 
dated June 1, 1893, indicate in a general way the purpose of the Com- 

mission and the writer’s connection therewith: 

Mr. Richard Rathbun, assistant in charge of the Division of Scientific Inquiry, 

having been appointed by the President as the representative of this Government in 

the matter of conducting certain investigations in the waters contiguous to Canada 

and the United States, as called for by the agreement of December 6, 1892, between 

the United States and Great Britain, this work to be carried on conjointly by the 

United States Fish Commission and the Department of Fisheries of Canada, you are 
hereby detailed, at the request of Mr. Rathbun, to cooperate with and assist him in 

the prosecution of theseinquiries. The plans for the work will be duly prepared by 

Mr. Rathbun, and you will follow out such parts of them as be may desire. You are 
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hereby authorized to make such trips as may be necessary in connection with this 

detail, but will at the same time maintain a close supervision over the office of your 

division, returning to Washington from time to time, as occasion may require. 

Pursuant to these instructions, on June 1 the writer accompanied 

Mr. Rathbun to New York, where Dr. William Wakeham, the Canadian 

commissioner, and Mr. R. N. Venning, his assistant, were met. The 

party then proceeded to Boston, Woods Hole, Provincetown, North 

Truro, Wellfleet, and Gloucester, interviewing the fishermen and mak- 

ing observations on the fisheries, especially the mackerel fishery. On 

June 23 the writer returned to Washington and remained there until 

the close of the fiscal year. 

Reference is elsewhere made to the inquiries of the field force of this 

division addressed to some of the subjects covered by the investiga- 
tions of the International Fisheries Commission. 

REPORTS ON THE FISHERIES. 

During the year the reports on the statistics and methods of the 

fisheries issued by this Commission and emanating from this division 
covered three coast sections having important fishery interests. One of 

the Great Lakes, whose fisheries had recently received much attention, 

was made the subject of a special paper, and a report dealing chiefly 

with ichthyological matters, but containing many references to the 

commercial fisheries of an important region in one of the South Atlantic 
States, was presented. Following are the full titles of the papers and 

brief synopses of their contents: 

Report on the Fisheries of the New England States. (Bulletin, 1890.) 

This is one of a series of papers emanating from this division, largely 

statistical in their nature, in which the commercial fisheries of the 
different geographical divisions of the coast and lake States are consid- 

ered. The paper is based entirely on original field work of the division 

alluded to ina previous report. In the scope and detail of the statistical 

matter this article is more comprehensive than any paper hitherto issued 

on the fisheries of the region. 
This opportunity will be improved to call attention to an error of 

some importance which appears in the printed report, but which was 

discovered too late to secure its correction. In the tables for Massa- 

chusetts the following figures are given for the number of fishermen 

of different nationalities on the fishing vessels of the State: United 

States, 7,911; British Provinces, 1,157; other countries, 1,692; total, 

10,760. In Essex County, which includes the important city of Glou- 

cester, the vessel fishermen shown in the tables number 5,729, of whom 
5,133 are given as citizens of the United States, 298 of the British 

Provinces, and 298 of other countries. Through a clerical error a 
relatively small number of foreign fishermen was thus accredited to 

Essex County, the correct figures for which were 3,679 Americans, 

1,368 British Provincials, and 682 other foreigners. The amended figures 

F, RB. 983——5) 
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for the entire State are: 6,457 Aimericans, 2,227 British Provincials, and 
2,076 other foreigners. The attention which the subject of the person- 

nel of the United States fishing marine has from time to time received 

makes it advisable to give prominence to this error and correction. 

Report on an Investigation of the Fisheries of Lake Ontario. (Bulletin, 1890.) 

This paper is based on an inquiry conducted by the writer in August 

and September, 1891, into the fisheries of Lake Ontario, and is pre- 

liminary to an account of the fishing industry of this lake which will 

appear in a general report on the entire Great Lakes basin. Owing to 

the interest which attaches to the subject of the preservation, protec- 

tion, and propagation of the fishes of the lake, it was thought proper 

to expedite the publication of the results of the investigation. 

A Statistical Report on the Fisheries of the Gulf States. (Bulletin, 1890.) 

Of all the coastal regions of the United States none has been less 

known as regards its fishery interests than the States bordering on the 

Gulf of Mexico. No complete account of the fishing industry had been 

printed for more than a decade, and the actual condition and needs of 

the various branches of the fisheries, many of which are peculiar to 

this section, were entirely unknown. This paper, based on investiga- 

tions made in 1890-91, meutioned in the previous report of the division, 

contains complete statistics of the fisheries of each State, together 
with descriptive text and comparisons with 1880. 

Report on the Fisheries of the South Atlantic States. (Bulletin, 1891.) 

This paper contains a detailed statistical account of the important 

coast and river fisheries of North Carolina, South Carolina, Georgia, 
and eastern Florida, together with explanatory and descriptive text. 

In a special chapter the fisheries are considered by river basins, and 

full statistical data are presented for each important stream. The value 

of the paper is enhanced by the addition of 82 plates representing all 

the important and most of the rarer food-fishes of this region. The 

basis for this report is an original field investigation carried on by this 

division in 1890 and 1891. 

Report on a Collection of Fishes from the Albemarle Region of North Carolina. 

(Bulletin, 1891.) 

This paper is based on an inquiry made during the last fiscal year and 

outlined in my previous report on the division. The physical features 
of the waters in which collections were made are described, the fish 
found in the different localities are listed, and notes are given on their 

habits, abundance, ete. While primarily a contribution to a knowledge 

of the fish fauna of the region, much information regarding the com- 

mercial fishes is presented. 

As in previous years, a considerable amount of statistical and deserip- 

tive matter has been Rpactaliy prepared for State authorities and other 

persons. In October a statistical and descriptive report on the fish- 

eries of North Carolina, based on the field work of the division, was 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 67 

prepared for the board of World’s Fair managers of that State. In 

January tables showing the extent of the fisheries of Maryland and 

Virginia were, by request, forwarded to Mr. 8S. G. Brock, chief of the 

Bureau of Statistics of the Treasury Department. For Mr. J. B. 

Baylor, of the United States Coast and Geodetic Survey, a statement 

was prepared in December showing. the output of the oyster fishery of 

Maryland, Virginia, North Carolina, South Carolina, Georgia, and 

eastern Florida. In November a series of very detailed tables cover- 

ing the oyster industry of Maryland was forwarded to Mr. B. Howard 

Haman, who had requested this information in behalf of the Baltimore 

Board of Trade and the State bureau of labor statistics. Statistics of 

the fisheries of Ohio were furnished to Hon. Daniel J. Ryan, of the 

Ohio board of managers of the World’s Fair,in July. Numerous other 
requests for data were also received, and complied with when the 

interests of the office would permit. 

NOTES ON COMMERCIAL FISH AND FISHERIES. 

- Continuing the practice which has been followed in previous reports 

of the division, attention will be here drawn to some features of the 
commercial fisheries which scem of sufficient interest and importance to 

warrant mention. These notes have been furnished to the Commission 

by its agents and correspondents or are suggested by the discus- 

sions in the public prints. Among the branches referred to are the 

mackerel] fishery, the whale fishery, and snapper fishing on the Bank of 

Campeche, the last named possessing great interest. Other fisheries 

that attracted more or less attention during the year and are fully dis- 

cussed in the regular reports of the Commission are the salmon fishery, 

the fur-seal fishery, and the Pacific cod fishery. 

POMPANO AND SPANISH MACKEREL IN CHESAPEAKE BAY. 

The pompano (Trachinotus carolinus) is of constant occurrence in 

the lower Chesapeake, but rarely appears in great abundance. The 

bay represents the northern limit of commercial fishing for this fish. 

In 1891 there was a remarkably numerous run of pompanoes in that 

part of the bay adjacent to its mouth. According to Mr. J. EH. N. 

Sterling, of Cape Charles City, Va., the catch with pound nets and 

seines on the shores of Northampton County alone was between 20,000 

and 25,000 pounds. The inquiries of the agents of the office disclosed 

a yield of 93,760 pounds in the Chesapeake, with a value to the fisher- 

men of $9,520. In the following year the catch was much less, the 

Northampton County fishermen taking less than 5,000 pounds, according 

to Mr. Sterling, although there was said to be a large quantity in the 

bay which kept offshore out of reach of the nets. 
The lower Chesapeake is now the most important fishing-ground 

for Spanish mackerel, although its productiveness is much less than 
formerly, owing, it is supposed, to the capture of large quantities of 

fish prior to or during the spawning season. The principal part of the 
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eatch is taken with pound nets set on the two sides of the bay near its 

mouth. According to the statements of Mr. Sterling, the yield in 1892 

was but little more than half that of the previous season. The fish 

were probably twice as large, however, as in 1891. As was the case 

with the pompano, there appeared to be large schools of mackerel out 

in the bay, but they did not come within reach of the nets. Mr. Ster- 

ling states that nearly all the fish taken in the first part of the season, 
or up to July 4 or 5, were fully ripe; and sometimes several hundred 

would be brought in during a single day, all of which would contain 

ripe spawn. 

SNAPPER FISHING ON CAMPECHE BANK. 

In the division report for 1892 mention was made of the preliminary 
steps in the establishment of a fishery for red snappers and other fish 

on Campeche Bank, lying about 600 miles off Galveston, in the Gulf of 

Mexico. The Galveston Fish Company, organized to prosecute the 

fishery under the liberal regulations provided by the Mexican Govern- 

ment, has furnished a history of the fishing operations, from which the 

following account has been prepared: 

During the year 1892 some experimental fishing was done with a view 

to ascertain the probable yield of the fishing-grounds on Campeche 

Bank. The success of the trials led to the establishment of a regular 

fishery. Early in January, 1893, three welled-smacks were placed on 

the bank, with headquarters at Alacran Reef; these were the schooners 
Estella, of 36.64 tons, Caro Piper, of 28.32 tons, and Storm King, of 
41,20 tons. These were manned by crews of 8 to 12 fishermen. A 

steam vessel, carrying 11 men, was employed to transfer the catch 

from the smacks to the distributing point. 

The principal fishes taken were the red snapper (Lutjanus blackfordt), 

the red grouper (Hpinephelus morio), the warsaw or black grouper (£. 

nigritus), sometimes called jewfish, and the jewfish (Promicrops guasa), 

also known as the warsaw and called junefish by the Galveston Fish- 

ing Company. The red snappers greatly predominated in abundance, 

constituting more than three-fourths of the catch. They weighed from 

3to 20 pounds, large fish being verynumerous. The red groupers ranked 

next tothe snappers in abundance. They weighed on an average above 

8 pounds. Warsaws and jewfish constantly figured in the catch, but 

were of little commercial value. They are large fish, and specimens 

of the latter were taken weighing 300 pounds. 

The fishing-grounds frequented by the vessels lay between Alacran 

Reef and Arenas Cays. Fishing was done in water 40 to 60 fathoms 

deep. The fish were taken with hand lines, baited with fresh red snap- 

per or grouper caught on the grounds. At times they would bite at 

almost anything, following the hook to the surface of the water, but on 

other occasions they became more wary and would take only fresh bait, 

Spanish mackerel being the most effective. 
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Owing to the great depth from which the fish came, it was found 

impossible to keep them alive in the shallow wells pending the arrival 

of the steamer. Consequently, as soon as caught, they were packed 

in ice whole and sent to Galveston in that condition. At Galveston 

they were sold whole or dressed, as the cu8tomers desired. From that 

place shipments were made in ice to Chicago, New York, and Denver. 

The fish, delivered on board the cars or boats, brought 4 to 7 cents a 

pound, varying with the condition in which sold. 

Fish were very abundant at all times, and easily caught with the 

proper bait. As many as 20,000 pounds were taken in one day by the 

three smacks. Between January 21 and May 6 ten trips were made to 

Galveston by the steamer, and 367,808 pounds of fish were landed from 

the fishing-grounds, of which 321,056 pounds were red snappers, 41,412 

pounds groupers, and 5,340 pounds other fish. The largest fare was 

brought in April 1, consisting of 51,452 pounds, of which 46,418 pounds 

were red snappers. 

The dates and detailed figures for each trip are given in the follow- 

ing table: 

Table showing the quantities of fish caught on Campeche Bank, Gulf of Mexico, and landea 
at Galveston, Tex., in 1893. 

| | | 

Date of trip. | alae ee : Groupers. | Warsaws. | Jewfish. Total. 

Pounds. Pounds. Pounds. Pounds. Pounds. 
Uidiuiinisy 0) pean ae EMeeeSnUner aCe aad| 26, 996 2, 700 200 100 29, 996 
HOD TUAE VA weal cla sac mina on =inini Sete cisrerse rate 40, 401 2, 950 200 150 43, 701 
IfGionven ls Sess Sseeed rea aeaooccoe nor . 45, 079 3, 100 150 250 48, 579 
LEE SA 28, 806 8,119 100 320 87, 345 
MIPS OT el oiacroms ys = Sais «seo sche es eae ees on 27, 587 4, 200 123 | 500 32, 416 
March) 2555... .< SOR aRt boshere tease accents 26, 281 4,500 200 280 31, 261 
PRE MM ee glee ec ela is siete sites a.= Fu.- Ssisioes cies 46, 418 4, 634 150 250 51, 452 
Sin Se oc SOS Soe ee ee 32, 946 5, 583 300 a8l5 39, 644 
BASIN aoe sce vt am stcio se Sefee <i nie naa ore 33, 243 3. 626 400 543 37, 812 
WUD? Un Gb S RAS BOA OE ae SS aeE DOEA EEO rene 13, 299 2, 000 200 | 109 15, 608 

PROG sees Seasons ce neaes coats aaa 321, 056 41, 412 2, 023 ! 3, 317 367, 808 
! 

a Includes 415 pounds of ‘‘rock perch.” 

As the season wore on the weather became so warm that it was 

impossible to keep ice for the preservation of the fish, and the fishery 

was discontinued. The following comments on the success of this 

venture and additional notes on the fishery have been supplied by Mr. 

F. A. Walthew, the president of the company: ' 

No doubt our plan for bringing these fish to this market in large quantities would 

be interesting, and I take pleasure in giving a short history of the venture, which 

has, unfortunately, not proven a success financially. 

We adopted, as we thought, one of the best plans for bringing large quantities of 

fish here. We stationed at the Cay of Alacran three fishing smacks manned by 12 

men each. These smacks were supplied with sufficient ice to store the fish caught 
during the steamer’s run from that point to Galveston and return. We thought in 

this way that we could every week bring to this port not less than 40,000 pounds of 

fish. Doubtiess we would have been successful in this had not circumstances been 

against us and misfortunes overtaken us. The intense heat in that latitude and the 

delay of the steamer in arriving there caused us to lose thousands of pounds of fish, 

and necessarily detained the steamer until a sufficient quantity could be caught to 

complete the cargo. F 
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You will notice in our report that the steamer made only one trip in January, two 

in February, three in March, and three in April. This was the best wé were able to 

do, and, although the fish are there in abundant quantities, the difficulty in catching 

and bringing them to this market with the attending expenses made it impossible 

for us to continue the business without a heavy loss. I do not know whether the 

plan would have been a success under more favorable circumstances or not, but I 

hardly think it would, as we found it a very difficult matter to obtain the services 

of men who would remain there and fish. 

The island of Alacran is situated about 500 miles due southeast from Galveston. 

A concession to this island was granted us by the Mexican Government for five 

years, for the purpose of storing fish and ice, transferring fish, etc., in fact, for any 

purpose appertaining to the catching and handling of fish. 

I beg to inform you that fish are there in an abundant supply, and are no trouble 

to catch. I believe the Campeche Bank is the home and breeding-ground of the 

deep-sea fish of the Gulf of Mexico, and there is no time of the year when fish can 

not be caught there, even when they have left all other banks on the coast of Texas 

and Florida, 

No doubt there is a vast unexplored field there, and enough fish could be caught 

in one year to supply the entire United States. The fish were so numerous that they 

frequently would come to the surface of the water and the sea be fairly alive with 

red snappers and groupers. At such times they will snap at anything, but in 

certain seasons they appear to become dainty and will only bite at fresh bait, Spanish 

mackerel being their favorite. 

TERRAPIN CULTURE. 

The office is in receipt of numerous inquiries concerning the feasi- 

bility and methods of terrapin culture. The increasing scarcity of the 

diamond-back terrapin (Malaclemmys palustris) in most of the States 

of the Atlantic seaboard has resulted in attracting more attention to 

this valuable product than was ever before given, and the necessity for 

preserving the animal from extinction and of putting it on the market 

at a price which, while remunerative, will, nevertheless, be reasonable, 

has suggested to many people the desirability of attempting to resort 

to artificial means for maintaining the supply. The almost fabulous 

price now received for large terrapin is also a strong incentive, not only 

to fishermen, but also to people of means, to engage in the industry. 

Sixty dollars a dozen for “count” terrapins is not an unusual price in 

the past few years, and it is thought by dealers and others that in a 

short time, under present conditions of supply and demand, the price 

will advance to a much higher figure. The substitution of inferior 

kinds of terrapin has occurred, as might naturally be expected; the 

principal substitute is a fresh-water species known as the red-bellied 

terrapin or slider (Pseudemys rugosa). 

The Fish Commission has made no direct attempts to propagate ter- 

rapin, but has, through its field agents, kept well informed concerning 

the experiments of private individuals, and has watched with interest 

the results of their efforts. .A number of correspondents in the Middle 

and South Atlantic States have established terrapin farms, but suffi- 
cient time has not yet elapsed to fully demonstrate the feasibility of 

rearing terrapins for market from the egg. 
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The principal drawbacks in the artificial rearing of terrapin are the 

extremely slow rate of growth of the animals and their failure to engage 
in the reproductive process in captivity unless the conditions of water, 

marsh, shore, and food are suitable. The eggs, once laid, are extremely 

hardy and require no attention from the hands of the culturist, pro- 

vided they are deposited in the proper place. 

THE WHALE FISHERY. 

Comparing the results of the whale fishery in 1892 with those in 

recent years, it appears that the season was fairly successful. This 

was due in a large measure to the high prices commanded by the whale 

products, the average value of whale and sperm oil being 424 and 673 

cents per gallon, respectively, and that of bone $5.35 per pound. 

The whaling fleet consisted of 95 vessels, of which 48 had head- 
quarters at San Francisco, 33 at New Bedford, 7 at Provincetown, 1 at 

Edgartown, 1 at Boston, and 1 at New London. 

The catch in the Atlantic Ocean was about the same as in 1891, and 
the season was considered satisfactory. The product consisted of 6,910 

barrels of sperm oil, 1,775 barrels of whale oil, and 6,935 pounds of 

bone, the whole having a value of $201,895. One vessel, the bark A. 
R. Tucker, of New Bedford, fished in Hudson Bay, taking 276 barrels 

of oil and 4,000 pounds of bone. 
The success of the vessels fishing out of San Francisco was marked, 

and was chiefly due to the abundance of whales in the Arctic Ocean 

about 300 miles east of Point Barrow, where only small catches had 
been made for nearly twenty years. About the middle of August, the 

fleet reached Point Barrow, thence 2 sailing and 9 steam vessels cruised 

to the eastward, joining the steamer Mury D. Hume, which had spent 

the winter at Herschel Island, in the mouth of the Mackenzie River. 
Within about a month these vessels took 116 bowhead whales in this 

region, and then sailed westward to join the remainder of the Arctic 

fleet in the vicinity of Herald Island, where 90 additional whales were 

obtained. Twenty-two vessels that cruised on the grounds off Kadiak 

and Okhotsk Sea took 27 bowhead whales. The total number of whales 

secured by the San Francisco fleet was 242. The oil and bone extracted 

from these consisted of 11,610 barrels of whale oil, valued at $155,429; 

1,845 barrels of sperm oil, valued at $39,230; and 362,950 pounds of 

bone, valued at $1,941,783; the total stock of the west coast fleet being 

$2,136,442. 
The most prominent feature of the whale fishery prosecuted on the 

Pacific coast was the conclusion of the voyage of the steamer Mary D. 

Hume in 1892, after the most successful whaling trip on record. The 
vessel sailed April 19, 1890, passed the winters of 1890-91 and 1891-92 

in the ice at Herschel Island, and returned to San Francisco Septem- 
ber 29, 1892. The vessel killed 12 whales in 1891 and 26 in 1892, which 

had a value of about $400,000. The captain is reported to have shared 

between $30,000 and $40,000, and each of the crew $1,800 or $2,000. 
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SOME RESULTS OF ACCLIMATIZATION. 

The supply of shad on the Pacific Coast, to which attention has been 

drawn in several reports of the Commission, continues to increase, and 
the augmentation in the catch has been attended with such a marked 

reduction in the price to the consumer that the fish has been placed 

within the reach of every one, the retail value being much less than on 

the Atlantic Coast. Within a few years the shad has thus not only 

been acclimatized along the entire coast south of Alaska, but has become 

one of the cheapest fish of the region. The inquiries of the Commission 

disclosed a catch of over 700,000 pounds in 1892, having a value to the 
fishermen of over $20,000. 

Over 50,000,000 shad fry have been planted in the streams of the 

Mississippi Valley without producing any marked results. The waters 

of this region are not so well adapted to shad as those of the Atlantic 

and Pacific coasts; the rivers are usually extremely muddy and subject 
to heavy freshets; the headwaters of the main streams are too remote 
from salt water to permit the shad to make the annual migration which 

occurs in the coast rivers; and except in the shorter rivers of the Gulf 

Coast, the shad would have to remain permanently in the streams. 

Instances of the capture of full-grown shad in some rivers of the Gulf 

Coast have from time to time been recorded. Two additional references 

may be mentioned: Under date of March 2, 1893, Mr. B. I’. Sutter, of 

Montgomery,-Ala., wrote that he had a shad, taken in the Alabama 
River, weighing 4,2; pounds; that the shad were planted in the river 

about six years before and are growing very fast; and that they are 

finely flavored fish. Mr. 8. D. Ingram, of Pass Christian, Miss., stated 

in a letter dated June 3, 1893, that some shad had been taken near that 

place in the spring of that year. 
The increase in striped bass in California is relatively as great as 

that in shad. The fishisnow one of the most highly esteemed products 

of the west coast fisheries, and the high prices which prevailed a few 

years ago have been so reduced by the larger catches that the fish is 

generally available for food, although still ranging much above salmon 

in value. The distribution of the striped bass is still restricted to Cali- 

fornia. The yield in 1892 was about 50,000 pounds, valued at over 

$6,000. 
The following brief account of the history and results of the intro- 

duction of shad and striped bass to the Pacific Coast was prepared by 

the present writer, with the Commissioner’s approval, and printed in the 

issue of Science for August 18, 1893. The catch shown, embodying 

the preliminary returns, differs somewhat from the actual figures given 

elsewhere: 
FISH ACCLIMATIZATION ON THE PACIFIC COAST. 

Few experiments in fish-culture have been ecomomically more important and suc- 
cessful than those which have been conducted by the United States Fish Commission 

with reference to the Pacific Coast. Coincident with the propagation of native fishes, 

the introduction of non-indigenous species has been undertaken, with results that 
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have been extremely gratifying to fish-culturists, and perhaps more striking than 

any previously obtained in this or any other country. 

Among the fishes inhabiting the rivers and coast waters of the Atlantic Slope, none 

is better known, more important, and more highly esteemed than the shad (Clupea 

sapidissima) and the striped bass or rockfish (Rocecus lineatus), the former being a 

food-fish, pure and simple, the latter combining a gamey disposition with excellent 

food qualities. These fish are anadromous, entering the fresh water for the purpose 
of spawning and passing a large part of the year at sea or in the salt water. Atten- 

tion will be called to the experimental introduction of these fishes to the west coast, 

although several other important food-fish, among them the black bass (Micropterus 

salmoides) and catfish (Ameiurus nebulosus) might also be mentioned in this connection. 

The introduction of shad fry to the west coast was first undertaken as long ago as 

1871, when 12,000 young fish were deposited in the Sacramento River, under the 

auspices of the California Fish Commission. After that the experiment was taken 

up by the United States Fish Commission and carried on until 1886, during which 

time 609,000 young shad were placed in the Sacramento River, 600,000 in the Willa 

mette River, 300,000 in the Columbia River, and 10,000 in the Snake River. 

Two or three years after the first fish were planted a few more or less mature 

examples were obtained in the Sacramento River; as additional deposits were made, 

the number of marketable fish began to increase, and the fish gradually distributed 

themselves along the entire coast of the United States north of Monterey Bay, until 

finally they have come to rank next to salmon in abundance among the river fishes 

of the west coast. 

The United States Commissioner of Fish and Fisheries, in his annual report for 

1887, speaking of the small plants of shad fry made in the Sacramento River at 

Tehama, says: 

From these slender colonies, aggregating less than 1 per cent of the number 
now annually planted in our Atlantic Slope rivers, the shad have multiplied and 
distributed themselves along 2,000 miles of coast, from the Golden Gate of California 
to Vancouver Island in British Columbia. They are abundant in some of the rivers, 
common in most of them, and occasional ones may be -found everywhere in the 
estuaries and bays of this long coast line. 

Prior to our experiments on the west coast it was a dictum of fish-culture that 
fish planted in a river would return to it when mature for the purpose of spawning. 
The result of these experiments has been to demonstrate that-this instinct of 
nativity, should it really exist, is in this case dominated by other influences, which 
have dispersed the shad planted in the Sacramento widely beyond the limits which 
we had assigned to them, and in the most unexpected direction. 

The cause is probably to be sought in the genial influences of the Japan current, 
which brings the warmth of equatorial Asia to temper the extremes of Arctic 
climate on the southern shore of the Alaskan Peninsula, and, thence sweeping to the 
south, carries tropical heats to the latitude of San Francisco. Repelled on the one 
hand by the low temperature of the great rivers and fringe of coast waters, and 
solicited on the other by the equable and higher temperature of the Japan current, 
the shad have become true nomads, and have broken the bounds of the hydro- 
graphic area to which we had supposed they would be restricted. Following the 
track of the Asiatic current, and finding more congenial temperatures as they pro- 
gress, it is not unreasonable to expect that some colonies will eventually reach the 
coast of Asia and establish themselves in its great rivers. 

Shad are now found in greatest numbers in the Sacramento and Columbia Rivers, 

where they are of considerable economic value. Owing to the fact that very little 

apparatus specially adapted to their capture is employed, no correct idea of their 

actual abundance in a given stream can be formed. Nearly all the shad thus far 

taken have been obtained in nets operated for salmon or other fish, shad being only 

an incidental element in the catch. The price received by the fishermen is a good 

criterion of the abundance of the fish. When first taken, shad brought as much as 
$1.20 apound; in 1892 the value in many places was only 2 cents a pound, and in the 

Columbia River at one period the catch was so large and the price so low that the 

fishermen did not go to the trouble of marketing the fish caught. The average price 

on the coast has declined in the past four years from 10 cents per pound in 1889 to 4 

cents in 1892, 
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An inquiry conducted by the United States Fish Commission in 1892 placed that 

bureau in possession of information showing the extent of the shad fishery in every 

river of the Pacific States. It was ascertained that in the year named 660,000 pounds 

of shad were marketed, the value of the same to the fishermen being about $27,000. 

Reports received during the present year indicate a catch of perhaps a million 

pounds, and it seems reasonable to anticipate a steady increase in the production 

with the improved facilities for shipment and the growing demand for fresh fish in 

the rising towns adjacent to the coast rivers. A careful estimate places the total 

value of the shad catch on the Pacific Coast to date at $145,000, representing over 

3,000,000 pounds, while the aggregate outlay for all purposes connected with the 

introduction of the fry was less than $4,000. This is certainly a satisfactory invest- 

ment of the people’s money. 
The absence of a special scientific inquiry precludes the possibility of chronicling 

the changes which have probably been wrought in the habits of the shad as a result 

of the changed physical surroundings, thermic conditions, enemies and food supply. 

It may be noted, however, that the characteristic habit on the east coast of periodi- 

eally ascending the rivers for.the purpose of spawning, and of returning, after the 

completion of that process, to the open sea, where the principal part of the life of 

the fish is spent, appears to be considerably modified, in California, at least, where 

in certain bays and estuaries the shad is found in greater or less abundance during 

every month in the year. The evidence at hand indicates a condition prevailing in 

the littoral and fluvial waters of the Pacific Coast that is very favorable to the growth 
of the shad. It is not unusual to take examples considerably larger than any ever 

seen in the eastern rivers. The average weight of the shad caught on the Atlantic 

Coast is under 4 pounds, and the capture of fish weighing 7, 8, or 9 pounds is 

extremely rare. In California, however, it is not uncommon to secure shad weighing 

8 or 10 pounds, and reports have been made that 15-pound individuals have occa- 

sionally been obtained in salmon nets. 
Of scarcely less consequence than the actual results of shad introduction on the 

west coast is the important bearing which the success of the experiment must have 

in determining the outconie of artificial propagation in regions in which it is not 

possible to distinguish with satisfactory accuracy the natural from the artificial con- 

ditions. If these far-reaching, and no doubt permanent, results attend the planting, 

on few occasions, of small numbers of fry in waters to which the fish are not indige- 

nous, is it not permissible to assume that much more striking consequences must 

follow the planting of enormous quantities of fry, year after year, in native waters? 

There is no reasonable doubt that the perpetuation of the extensive shad fisheries in 

most of the rivers of the Atlantic Coast has been accomplished entirely by artificial 

propagation. On no other supposition can the maintenance and increase of the 

supply be accounted for. 

The introduction of the striped bass was accomplished in 1879, when about 150 

fish, a few inches long, taken in Shrewsbury River, New Jersey, were successfully 

carried across the continent and deposited at the mouth of the Sacramento River by 

an agent of the United States Fish Commission, cooperating with the California 

commission. Six or seven months later an example 8 inches in length was reported 

from Monterey Bay, 100 miles south of the locality where planted, and in eleven 

months another specimen 124 inches long, and weighing 1 pound, was caught in San 

Francisco Harbor. This very rapid growth indicated the special adaptability of 

the waters of the region to this fish. In 1882 another plant, consisting of 300 fish, 

was made in the same region by the California authorities. As a result of these 

two small deposits, the species soon became distributed along the entire coast of 

California; its occurrence, however, in the other States of the region has not yet 

been determined. 
The history of the striped bass is similar to that of the shad. It has attained 

considerable commercial importance, has increased steadily and rapidly, and is 

generally regarded as one of the best food-fishes of the coast. It has not yet attained 

anything like the abundance of the shad, nor was this to have been expected from the 

* 
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meager plants, but there seems to be no reason to doubt that it is only a question of 

time when it will become one of the most prominent economic fishery products of 

the region, as well as a favorite object of capture by sportsmen. 

The largest quantities of striped bass are taken for market in San Francisco Bay 

with seines and gill nets. The fish are found in greatest numbers between October 

1 and February 15, but occur in some abundance at all seasons. Their average 

weight is 8 or 10 pounds, but fish weighing 40 pounds are not scarce. ‘The estima- 

tion in which they are held’may be judged from the market value. In 1888 the 

ruling price in San Francisco was #1 a pound; in 1892, owing to an increased pro- 

duction, it had dropped to 124 cents. The catch in the latter year was about 43,000 

pounds, for which the fishermen received $5,350. The aggregate yield to date may 

be estimated at nearly 100,000 pounds, with a value at first hands of about $18,000. 

The transportation of striped bass to the Pacific being undertaken conjointly with 

that of a number of other fishes, it is probable that the proportional cost of intro- 

duction was not more than a few hundred dollars. 

THE MACKEREL FISHERY. 

The chief interest centering in this fishery during the year 1892-93 

depended on the great activity which at times characterized the opera- 

tions of the fleet on the New England shore in 1892 and on the renewal 

of the southern fishery in the spring of 1893. 

The fishing season which terminated in the fall of 1892 was, on the 

whole, the most successful since 1888. The number of vessels constitut- 

ing the fleet was about 200. The catch of salt mackerel was reported 

to be about 47,000 barrels, against 38,000 barrels the previous year. 

The quantity of fresh mackerel taken was about 40,000 barrels. The 

total value of the catch was about $1,000,000. Early in the season a 

large body of fish was found on the Nova Scotia shore, and some profit- 

able fares were landed from that region. Later, fish were found in 

comparative abundance on the Maine coast, where the largest part of 

the season’s catch was obtained. In August the fish disappeared from 

that section and were absent during the whole of the following month. 

Some good-sized fares were afterwards landed from Block Island. A 

small fleet entered the Gulf of St. Lawrence; 15 vessels are reported 

to have taken about 2,200 barrels of salt mackerel in thatbody of water. 

After a lapse of five years the southern spring mackerel fishery was 

resumed in 1893 and constituted one of the most interesting features of 

the New England fishing industry during that year. The law which 

prevented the prosecution of this fishery between 1888 and 1892, inclu- 

Sive, was one of the very few legislative measures affecting the fisheries 

which had been enacted by the United States Congress, and as such it 

attracted much attention. The full text of the so-called close-time 

mackerel law was as follows: 

An act relating to the importing and landing of mackerel caught during the spawning season. 

Be it enacted by the Senate and House of Representatives of the United States of America 

in Congress assembled, That for the period of five years from and after the first day of 

March, eighteen hundred and eighty-eight, no mackerel, other than what is known 

as Spanish mackerel, caught between the first day of March and the first day of June, 

inclusive, of each year, shall be imported into the United States or landed upon 

its shores: Provided, however, That nothing in this act shall be held to apply to 
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mackerel caught with hook and line from boats, and landed in said boats, or in traps 
and weirs connected with the shore. 

Src. 2. That section forty-three hundred and twenty-one of the Revised Statutes 

is amended, for the period of five years aforesaid, so as to read before the last sen- 
tence as follows: ‘‘ This license does not grant the right to fish for mackerel, other 

than for what is known as Spanish mackerel, between the first day of March and the 

first day of June, inclusive, of this year.” Or in lieu of the foregoing there shall 

be inserted so much of said period of time as may remain unexpired under this act. 

Src. 3. That the penalty for the violation or attemped violation of this act shall 

be forfeiture of license on the part of the vessel engaged in said violation, if a vessel 

of this country, and the forfeiture to the United States, according to law, of the 

mackerel imported or landed, or sought to be imported or landed. 

Sec. 4. That all laws in conflict with this law are hereby repealed. 

Approved, February 28, 1887. 

On the approach of the usual time for starting on the southern eruise 

for mackerel, a large fleet of vessels from Gloucester, Portland, and other 

New England ports sailed for the grounds off the Virginia and Dela- 

ware coasts, where fish were sighted in due time. Large schools were 

reported from time to time, but they consisted mostly of small indi- 

viduals which were turned loose when caught. A few vessels made 

satisfactory fares which realized good prices and encouraged others to 

continue the search for fish. The season closed, and the fishery passed 

into history generally regarded as a failure. A few thousand barrels of 

fresh mackerel were landed and a few hundred barrels of salt fish were 

saved, but many of the vessels failed to secure any fish whatever, and 

only a few paid expenses. The season was remarkable for the extremes 

of sizes represented by the fish landed. Some of the fares consisted of 
fish that averaged considerably larger than had been taken south durmg 

any recent years, while a cargo of 25 barrels of mackerel brought into 

New York was made up of smaller fish than were ever before sold in 

that market, 2,500 to 3,000 being required to fill a barrel. 

THE NEW ENGLAND GROUND-FISH FISHERIES. 

The important bank fisheries for cod, haddock, hake, cusk, and hali- 
but were followed with the usual vigor during the year, and the catch, 

on the whole, was fully up to the average in recent years, while the 

price and demand were regarded as all that could be expected. 

For several years the Grand Banks had shown a marked decrease in 

the abundance of cod, resulting in many broken voyages and consider- 

able pecuniary loss to fishermen and owners. A much smaller fleet 

than usual was consequently sent out in 1892, and only about a dozen 

vessels from Provincetown, Mass., and Bucksport, Me., in addition to 

the comparatively large fleet from Gloucester, Mass., have represented 

the United States on these banks. Contrary to the general expecta- 

tion, in 1892 cod were again found in great abundance on the Grand 

Banks. Nearly all of the Gloucester fleet made two trips, returning 

each time with full fares, and the aggregate catch was larger than 

during any year since 1887. Halibut were found in about their usual 
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numbers. While dusting the past three years there was a slight ten- 

dency toward an increase in numbers, the fish are much scarcer than 

they were eight or ten years ago. 
Georges Bank, the most celebrated fishing-ground off the coast of 

New England, continues to be the chief resort for the large fleets hail- 

ing from Gloucester, Boston, Provincetown, and other ports, especially 

those vessels engaged in supplying the increasing demand for fresh 

salt-water fish. During the spring the catch of cod was light, but in 

the fall the fish were more abundant. Haddock were more numerous 

than for many years. Many vessels, returning after a few days’ fishing, 

brought from 80,000 to 100,000 pounds of fresh fish, chiefly haddock. 

The market was often overstocked with haddock, and the surplus had 

to be cured. 

A somewhat interesting phenomenon attended the operations of the 

vessels frequenting Georges Bank. During the great abundance of 

haddock on Georges Bank cod were very searce on the same grounds. 

This, in the opinion of many fishermen, was owing to the habit of 

throwing the offal overboard, thus covering the feeding-grounds and 

driving the cod away, although why the haddock were not also affected 

by the offal is not clear. During the scarcity of cod on Georges they 

were unusually plentiful on Cashes Bank and Jeffreys Ledge, adjoining 

grounds. 



REPORT ON THE PROPAGATION AND DISTRIBUTION OF 

FOOD-FISHES. 

By 8S. G. WortH, Acting Assistant in Charge. 

INTRODUCTION. 

In the Report proper of the Commissioner, pp. 6 and 14, reference 

may be found concerning the appointment of Dr. Tarleton H. Bean as 

assistant in charge of the Division of Fish-Culture, and also Dr. Bean’s 

subsequent appointment as United States Fish Commission represent- 

ative at the World’s Columbian Exposition, Chicago, Ill. The per- 

formance of duties incident to the Exposition caused Dr. Bean to be 

absent from the Washington office after January 15, 
Duties devolving upon the acting assistant, additional to those of the 

office of the Division of Fish-Culture, consisted in the installation of 
shad-hatching operations at Battery Island Station, the supervision of 

Central and Bryan Point stations, the preparation of artificial fish eggs 

for illustrating the hatching of eggs of a semi-buoyant and floating 

nature at the World’s Fair, Chicago, the adaptation of a baggage car 

for transporting fishes in water oxygenized on a new plan, namely, with 

air circulation, and assisting the Commissioner in preparing for and 

conducting his experiments for solving in advance the value of salt 

water wholly artificial in character as the medium for exhibiting marine 

animals and plants in a live state at Chicago. There was also large 

expenditure of time and individual labor as a member of the civil 

service board of examiners of the Fish Commission, 

STATION OPERATIONS. 

The stations operated during the year were: 

Schoodic Station, Maine. 

Craig Brook Station, Maine. 
Green Lake Station, Maine, 

Wytheville Station, Virginia. 

Put-in Bay Station, Ohio. 

Northville Station, Michigan. 
Gloucester Station, Massachusetts. 

Woods Hole Station, Massachusetts. 

Delaware River Station (steamer Fish 
Hawk). 

Battery Island Station, Maryland. 

Bryan Point Station, Maryland. 

Central Station, Washington, D. C. 

Fish Ponds, Washington, D. C. 
78 

Alpena Station, Michigan. 

Duluth Station, Minnesota, 

Quincey Station, Illinois. 

Neosho Station, Missouri. 

Leadville Station, Colorado. 

Baird Station, California, 

Fort Gaston Station, California. 

Clackamas Station, Oregon. 
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ScHoopic STATION, MAINE (CHARLES G. ATKINS, SUPERINTENDENT). 

The fiscal year opened with 50,000 landlocked salmon in the rearing- 

troughs, the hatching of the April preceding. The losses amounted in 

July to 106 and in August to 1,346. Late in August about 48,000 were 

liberated in Grand Lake andits outlet. In September all property was 

stored, the services of employees discontinued, and subsequently such 

part of the apparatus as was deemed of value transferred to the Craig 

Brook Station, work being permanently stopped, and further operations 

with the landlocked salmon conducted at Green Lake Station. 

CraiG Brook STATION, MAINE (CHARLES G. ATKINS, SUPERINTENDENT). 

Some minor but important constructions during the year made this 

station almost perfect for the hatching and rearing of salmonid. 

Atlantic salmon.—The most important departure in fish-cultural 

methods was in the disposition, widely apart on the lawn, of stands of 

rearing-troughs fed by water of different origin, the object being to 

prevent the recurrence of a wholesale spread of disease like that of the 

preceding year, and, in the event of the reappearance of unfavorable 

symptoms, to determine, if practicable, the underlying cause and the 

measures favorable to its eradication. No unfavorable developments 

occurring, the seat of former attacks remained undiscovered. 
The collection of eggs was again effected, in cooperation with the 

authorities of the State of Maine. There had been purchased in June, 
1892, and confined in the inclosure at Dead Brook, 222 adult fish, of 
which number 170 were available in October and November, 108 being 
females. The result in eggs was 1,108,500, of which 1,025,000 were 

alive in February when division was made, the portion of the Maine 

commissioners being 565,000 and that of the United States 460,000; 

of these latter, there were shipped as foliows: 

: No. of 
Date To whom shipped. eggs 

Jan. 25 1893..| HE. B. Hodge, fish commissioner, Plymouth, N. H.......-.....c.cececceecececcecs 50, 000 
Jan. 25, 1893..) I’. Mather, superintendent, Cold Spring Harbor, N. Y...........--------------- 75, 000 
Feb. 16, 1893..| R. E. Follett, superintendent, Lime Rock, Conn ..............00..-200-eeeeeenee 108, 000 
Feb. 19, 1893..| United States Fish Commission Station, Green Lake, Me...........--....----- 10, 000 

The remainder, 217,000, were applied to hatching and rearing. The 

Maine commissioners being desirous of devoting a portion of their quota 

of eggs to further stocking the Penobscot River, arrangements were 

eifected for developing and hatching at the station as many of their 

stock as 200,000, they providing the additional labor and supplies requi- 

site to meet the increased demands. These authorities subsequently 
donated 84,000 fry to the United States. 

Forty-three salmon, resulting from eggs taken November, 1887, yielded 

in November, 1891, about 12,000 eggs, and in November, 1892, produced 

about 25,000 eggs. As the parent fish from the fry stage had been 

continuously held in fresh-water ponds of the station, thereby becoming 
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acclimated and successfully reproducing their kind, the experiment is 

not without interest. A portion of the 23,000 eggs perished and 10,000 

were shipped to the Green Lake Station, those remaining being applied 

to hatching. The resulting fry, estimated at 5,000, were represented 

by 2,000 survivors June 30,1893. Of the total of 2,010 surviving Atlan- 
tic salmon on hand as fingerlings June 30, 1892, from the hatching of 

305,000 eggs in April of that year, 1,100 were from eggs of the accli- 

mated parents, and of the 1,448 subsequently liberated in November, 

696 were of this kind. At the date of the liberation referred to, as 

many as 500 were remaining as a reserve, but these were reduced to 

156 by the following June. 

Landlocked salmon.—From fish reared 9,800 eggs were taken in 

November, and from wild fish captured from Toddy Pond 4,200 were 

secured. It is believed that the spawning fish in Toddy Pond were the 

large ones liberated from the Craig Brook Station in the spring of 

1892. Egg losses were rather large. 

Brook trout.—Fourteen thousand eggs were taken from fish reared 

in station ponds. The hatching is shown in tabular statement. 

Rainbow trout.—The thirty adult fish held in ponds were reared at 

the station, having been hatched in 1889 from eggs received from the 

Northville Station, Michigan. In the spring of this year they, for the 

first time, evinced a tendency to spawn, eggs being taken March 15 

and 16 to the number of 10,000. The eggs were inferior, and during 
the year there were seventeen deaths among the brood stock. 

The statement below, based on close estimates, represents eggs of 

various species employed in hatching, and shows the results up to a 

period when all except the rainbow trout were taking food: 

Results in fry. 
F Number 

Kind. We AG lars Sa 
of eg8s- | Hatched. May 31. | June30. 

ARAN ICIS ALMOND semaine secre cle tale ae ele ene eae eae wine aeicc cee 227,300 | 226,800 | @290, 000 257, 500 
Atlantic Salmon acclimatized..«.. << <= s'sslewwe ore dnee va ctnn = cies 13, 400 6, 800 5, 000 2, 000 
ASTI LOCKS CL SAMI OT ere = stare on imialom sinters eta Seite ie eee etree te alee 14, 000 11, 900 11, 000 7, 000 
IBTOORMLOU bas asa nin to(sieie ciniv'e maaiaicane ais a aiaicia nieeiete ciate SOncisee 13, 600 18, 300 10, 000 9, 000 
aN DOW. WLOUP- 2 ccc occbacee ce ccnacrucnsonpe -maeManeRee == sarin 10, 100 2, 000 1, 900 1,000 - 

de ae ARPA pe POs aASBOC PICO MEE anc aasornionecinacecis = 278,400 | 260,800 | 317,900 276, 500 

a Increase effected by presentation, about June 1, of 84,000 by the Maine authorities. 

In July the growing of fly larve was resumed, these with chopped 

meats comprising the food of the fish. Later in the summer experi- 

mental trials were made in the capture of grasshoppers, to determine 

their relative cost and food value, natural food having so far been found 
most desirable. 

Losses sustained in the preceding year, from the causes mentioned, 

among fishes to be subjected to rearing, were so great that the numbers 

remaining on hand at commencemen* of the year, July 1, 1892, were 

comparatively small, as follows: Atlantic salmon, 2,010; landlocked 

salmon, 19,538; brook trout, 39,531; whitefish, 442; total, 61,521. From 
these, distribution of 52,713 was made, as follows: 
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Kind. Date. Number. | Place. 
{ i 

Atlantic salmon ....... | Wovember, 1892... ...-0cne<- 1,448 | Alamoosook Lake. 
Landlocked salmon....| July, 1892 ........-.......-.. 999 | Commodore Club, Hartland, Me, 

LO Yeq2) fy) ola EE pp ee ey Se 8,256 | Toddy Pond, Orland, Me. 
DUNO ets ee ele ees 7,776 Do. 
Sh ys 1898 uracietee aaa ceieaneie 1,970 | Commodore Club, Hartland, Me. 
October and November, 1892. 27,564 | Alamoosook Lake. 

iD akoed eee eee ehaniarys 1 SOs= sase soee sean 3,000 | Otter Creek, Proctor, Vt. 
IQ Maeene ition 2 aa. cs/< | Hebruary, 1893s22.2ecesecceer 500 | John MeDonald, Amherst, Me. 
MO weasel ae per sices eas | (Mareh, 1893. oece.- scene caine 1,200 | Beaver Pond, Proctor, Vt. 

Of older fishes of various kinds brought over, there were 433, in addi- 

tion to 199 adult sea salmon purchased jointly with the Maine commis- 

sioners from the Penobscot River catch, the latter having been confined 

in the inclosure at Dead Brook to await maturing of their eggs in 

November of this fiscal year, when they were manipulated and returned 

to open waters. Besides 276,500 fish in process of rearing, Shown in a 

preceding table, there were on hand at the end of the year 242 wild 

Atlantic salmon, purchased in June as prospective spawners, and also 

those species enumerated in the subjoined statement: 

Year when hatched. 

Kind. | | 1888 and all ease ; 88 a. 
| 1892. -| 1891. 1890. 1889. 1888. 1889. 

| 
PAR ASTID ORS ALIN OM ore oes ae acica/ oejce nom aie ecicoe ee | 156M |e cnc della seeeee Bil Seaoneeee 
EEE S AITAOTI Sot cle etche si cme ww iccia: = Lis ab ind Aheoravenretaa Mead hcraraie DOs, Fetes bea aes 26 
IS PALE HET Ea a ee ae ee i. pl pepe ae 3 | ae eee DBO ores tercialia\e meee 
[STEEN Sh Re aS Se ee ee aah ealaed been eae ease 3h heres eee Se 
Pee HBG ZONNEOUM tac. ke.crs ans 5 ae ane neha Osea = en 3 Teel eee a a AON opr Sac ays cra atarayae | stare carat 
ENUESNM CELENGULE Secs cccciee aerate ee coat eGoueccel sme aawcelc acest 9) | Pe ioas oe Sasol eae cece 
PETES OARULON Goa acini a cee tie cis aniye’s Sasa Bo einem a=, neere GE Ben cabs esereecee lobes Aaa lscoostacc 
WL SEL Un TT SOR Rate Mets pens oe a el |e eS MTS S22 SPARS Ne SS ee Sas Ss en 
SOUS oo SRS Ee Ee ae re [R(T gS} | SS ee es ee ore a Semaiats 
SHIGE Hepa e temee oe as se eS TR ees ee a Beet mei se aces Clete te tad 

SITLTiL, Seales Aaa ae bee eae mee Ree | 171 110 142 41 33 26 

Meteorological data of the year is presented in condensed form below. 

The water used at the hatching-house flows through a conduit having 

connection with the brook at a point above the sources of the springs. 

Pond B, referred to in table, being situated below the hatchery, receives 

a mixture of brook and spring water. It is a small pond, which, till 

May, 1893, accommodated the Atlantic salmon previously referred to 

aS having been acclimated. The north stand of rearing-troughs, out- 

door situation, is fed from above the hatchery, receiving commingled 

waters of brook and springs. Alamoosook Lake, a body of fresh water 

about 5 miles long, on the bank of which the station is located, became 

closed by ice formation December 12, and was not again open until May 

1. On February 10 the ice measured 284 inches, and was crossed by 
teams December 25 and April 8. Early in December exposed water 

conduits were protected by a covering of hay, boards, and evergreen 

brush, and toward the end of the month the two ice-houses were filled 
from the lake. The observations on which the table is based were 

made daily, at 7 a.m. and 2 p. m., omissions in June being incident to 

shutting off water for repairs: 

F. R. 93——6 
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Temperature, Fahrenheit. 

aaa | 22 recipita- 
‘hee oy xs ht SD: W Ble as . tion in 

Month. ; Supply of nor inches. ath arc: pply of north | Hatchery. Outlet of Pond B. | stand troughs 

Max.|Min.| Ay. |Max.|Min.| Av. |Max.| Min. | Av. |Max.| Min.| Av. | Rain.|Snow. 
; j a : | rt 

UT ye asatesee 91 53 | 70.8 74 | 58 67.4 72 | 55 63.5 67 54} 59.8 } 16 eee 
August-.... | 89 52 | 68.8 75 | 64 69.6 73 | 59 65.2 | 68). 56 | 6252)" 4 Soieeeeee 
September. . 73 42 | 60.2 68 | 58 64.3 67 | 54 62 | 65 54. | 6153 | 4.8 peeeene 
October-.... 68 26 | 45.5 60 | 47 53.5 59 | 46 52. 2 59 47| 52.3), do eeeoee 
November -. 61; 18) 37.2 48 | 38 43.8 | 52) 39 44.5 52 40 | 45.2 |) ai 2u eee 
December . - 43 — 6 | 20.6 40 | 32.5 | 35 43 | 32.5 | 36.6 44 36 | 39 1.3 3.5 
January -... 42 | —12 | 13.1 36 | 32.5 | 33.2 39 | 32.5 | 34.7 40 | 35] 36.4] 2.6 7.5 
February. .- 42 | — 8| 17.4 35 | 32.5 | 33.1 38 | 32.5 | 34 40 | 34] 36 1.5] 32.5 
March/.ca.-- 48 | — 4 | 27.6 37 | 32.5 | 34.4 42 | 32.5 | 36 42 34 | 37 1.2 2 
Aprile acess 59 18 | 38.6 46 | 35 38.7 49 | 34 40 50 34 | 40 12 8 
Miaimecces == 81| 39] 54.7 59 | 39 45.7 57 | 39 46 56) 39°) 47.°7 ) 25h ieee 
DUNG se sake 84 SPAN 8) esol Bel see \oogianc beepse|bor 56+ 64 50 | 58 256) Aaa 

| 

GREEN LAKE STATION, MAINE (H. H. Buck AND SEYMOUR BOWER, SUPERINTEN- 
DENTS). 

This station being new and incomplete, the year opened with improve- 

ments in progress. Mr. H. H. Buck was in charge until August 31, his 

resignation having been tendered in April, but remaining unacted upon 

owing to delay attending the selection of an efficient successor. He 

was followed by Seymour Bower, who was appointed from the foreman- 

ship of the Put-in-Bay Station, Ohio, and arrived for duty September 

12. Mr. Bower’s services, however, being solicited by the commissioners 

of Michigan, he tendered his resignation May 8, in order to accept the 

superintendency of the fish-cultural operations of that State. Owing 

to the inconvenience of providing a competent successor, Mr. Bower’s 

services were retained until. June 30. On his departure affairs were 

temporarily put under direction of the foreman, W. H. Munson. 

Fry resulting from the April hatching and on hand at beginning of 

the fiscal year, by estimate, were as follows: Landlocked salmon, 60,000; 

Loch Leven trout, 16,000; Von Behr trout, 10,000; total, 86,000. 

During July they underwent but little loss, but in August many 

deaths occurred. In September active measures were instituted with 

a view to checking the mortality. The changes were in the nature of 

increasing the depth of water in the rearing-troughs from 24 to 4 inches, 

daily cleaning with serub brushes and salt, increasing the flow of water 

through troughs, and more systematic and careful feeding. The num- 

bers, by count, in December were but 4,903 landlocked salmon, 1,805 
Loch Leven trout, and 1,252 Von Behr trout. Subsequent losses were 
trifling, there being but 14 dead removed in the four months following, 

The maximum water temperature in July was 82° F., in August 709, 

and in September 68°. During the four months’ period just referred 

to there were no deaths among the 3,800 landlocked salmon hatched in 

April, 1891, held in the reservoirs. On May 5 the fish of April, 1892, 

were again counted and transferred from rearing- -ponds to new oaths 

ponds, the numbers being, landlocked salmon, 4,656; Loch Leven trout, 

1,688; Von Behr trout, 1,042; total, 7,386. 

In Sonik there were aifooel alive ta the World’s Fair by Car No. 3 

100 of each kind of trout and 300 of the salmon; also, 200 of the salmon 
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of 1891. Other specimens sent consisted of 9 wild adult brook trout, 

4 wild adult salmon, and a small collection of smelt from Green Lake. 

The only fish liberated, and these by accident, consisted of 500 of the 

younger salmon, which escaped into Green Lake November 16 through 
the misplacement of a screen. On December 14 there were 19 small 

German carp sent to the station by Dr. W. M. Haines, of Ellsworth, 
and liberated in Great Brook, tributary to Green Lake. 

Landlocked salmon.—The salmon of Green Lake, averaging 6 pounds 

in weight, ordinarily spawn in the inflowing streams, but some pass 

through the outlet and lay their eggs below in the waters of Reed 

Branch, as was this year definitely proved. When the spawning period 

arrives during the seasons of drought, the afiluents being low, the fish 

will not pass up, but remain in the lake. To induce them to ascend 

Great Brook at such times it is necessary to resort to artificial flushing, 

and there being facilities on the headwaters for accomplishing this, 

success has been attained. Mountainy, the uppermost pond, 5 miles 

distant, is used as the flushing reservoir, the system pursued consisting 

in opening gates about 2 p. m., creating a large flow throughout the night. 

The rainfall in September and October liaving been slight, there was by 

November 1 barely sufficient water for this purpose and the station 

proper. Great Brook was the only affluent affording adult fish, though 

in October many were seen jumping near the mouths of other inlets. 

Egg collections being wholly dependent on wild fish, arrangements 

for capture were effected in September, at which time the slat traps 

in Great Brook were repaired, another obstruction being put in position 

at the discharge of Mann Brook. Two others were located at the lower 

end of the lake, one just inside, for the capture of outward-moving fish, 

and the other in Reed Brook, about a mile below, for the capture of fish 
ascending. Wire screens were, in November, placed in the gateways at 

the discharge of the lake to prevent fish escaping. Before the screens 

were inserted aS many as 100 young salmon from 6 to 10 inches long 

were at one time seen below the dam. 
The aggregate catch was 152, Great Brook furnishing 83 and the lake 

outlet trap 69. Of the captures at Great Brook trap, 53 were females; 

of those from the outlet of the lake, the females numbered 26. One 
salmon bearing “No. 2” tag, attached in 1890, was taken. ‘The first 

capture, on September 27, consisted of two males and three females. 

On October 31 the first eggs of the season, 12,000 in number, were 

obtained. The largest success at the outlet of the lake was November 
4, when 14 fish were taken, 8 of the 9 females affording 22,000 eggs of 

good quality. The most successful day was November 9, when 31,500 

eggs were taken from fish held in the Great Brook traps. The last eggs 

were taken November 23, and the next day all parent fish were set free 

in the lake, the total of eggs for the season being 213,300. Aninspection 

of the stream feeding Mountainy Pond was made in October, and also 

that connecting Mountainy and Rocky ponds in November, to determine 

the presence of available spawners, but no indications were found. 
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The eggs acquired were of superior quality, only 9,000 having been 

discarded by December 31, when the outlines of the embryos were 

clearly visible. It was anticipated that more than 200,000 would hatch, 

but on January 15 an unexpected death rate was encountered and its 

continuance for a month materially reduced the stock. A minute white 

spot on the egg resulted, in the course of two days, in a growth of 

fungus. The source of fatality is charged to careless handling in the 

process of picking, when the eggs were exposed to the higher air tem- 

perature of the room for unnecessarily long periods. On April 5 all 

were carefully washed, picked, and spread evenly on 81 trays, and the 

contents of several trays being ascertained by counting, the whole 

number was found to be 166,000. Hatching was observed as early as — 

April 8, and at the end of the month no eggs remained. A subsequent 

table indicates the success attending the stock in the fry stage. 

Brook trout.—Egg collections were from wild fish taken from Wink- 

empaugh Brook, a tributary of Branch Pond, 10 miles distant. On 

October 19 two employees, provided with equipment for establishing a 

trap to arrest the progress of ascending fish, were dispatched to the 

scene. The trap was at once put in place, and eleven days after 1 

male and 10 females were taken, from 5 of which, then ripe, 10,000 

eggs were secured, these being delivered at the station the same day. 

The weight of one of these fish was about 5 pounds. During one 

night, about the middle of November, 34 female trout were taken. The 

ineffective arrangement of the trap permitted nearly all male fish to 

escape, and this, together with injuries sustained from the cutting of 

minks and muskrats, and a sudden freshet, led to the unobstructed 
passage of probably two-thirds of all fish ascending. There were 72 

females captured, a portion of which escaped before their eggs were 

stripped. The Winkempaugh trout are the genuine Salvelinus fonti- 

nalis, ranging in weight from 2 to 5 pounds, and exhibiting brilliant 

markings. The coliection of eggs amounted to 109,400, of which 8,500 
were treated with milt of landlocked salmon without result. Besides 

the above, a few unproductive eggs were acquired from fish captured in 

the Great Brook traps. The eggs in development turned out poorly, 

as a result of defective fertilization, the greater portion being discarded 
by December, many of those remaining showing up as “ringers.” 

Other trout eggs.—Egegs additional to those already mentioned were 

in the nature of express consignments, represented below: 

Date. | Kind. | Number. Whence derived. 

Han. 1822) Atlantic salmon seen cciew ae se Sede walectieeajeiaoue mare / 10,000 | Craig Brook Station, Maine. 
AS. .| Von Behr trout... sec occbecass>> 2 eGcs eeenmsiieneien | 50,000 | Northville Station, Michigan. 
2B) pe itroult:..js2ccsccec.csceen eos aul eyiale ae Oe aeoteiete | 50, 000 Do 
O22 OCD uGVON LLOUU wise neve, ccna pan clefueee cena | 30, 000 Do. 

On arrival there were dead, of the first three kinds named, 8, 13, 
and 16, respectively. A consignment of rainbow trout eggs arrived 

February 6 from Neosho Station, all having perished en route from 

delay consequent upon a railroad accident. 
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Fry.—All eggs were hatched in April and the fry were in good condi- 

tion, except Atlantic salmon, and the parentage of this lot is mentioned 

under the heading of Green Lake Station. In order to accommodate 

and successfully care for the young fish in process of rearing, it was 

necessary to erect, in advance of more permanent constructions, a 

temporary outdoor stand containing 46 troughs. These, with 38 half 

hogsheads, arranged at the same point, and the interior troughs of the 

hatchery, afforded 126 receptacles. The supply conduit, 7,050 feet 

long, was ventilated by the removal of boards at more than 300 points, 

and for still more complete aération 25 breakwaters were inserted. The 

flow was increased to permit the employment of 15 to 25 gallons of 

water per minute to each trough and tub. Four temporary ponds, to 

receive the waste of outdoor receptacles, were among the preparations. 

Supplies of food, consisting principally of liver, were obtained at 

Bangor instead of Ellsworth at a reduced rate of cost. The older fry 

began feeding May 12, all others following before the end of the month. 

The approximate stock of fry May 31, with losses, is given below: 

: Percent- 
Kind. Meo Discarded. age a 

PONCE Seal TMONe wyatice laps alae amin amie iota win win cicinn ic aid Siace'S bis’ sja'c siete oS ai cimce'es 164, 000 5, 937 3.4 
PST Lh Ta D2 = ee crc ee 6, 000 555 8.4 
aRtrpisC Ta LOU Dhar ele meio c:e Siete anionic ol aiain woke aieein aiawiajacc wie nereineie < 49, 000 1, 412 2.8 
LLGUSE TIRE Space Ba Bed SSP er SESE eC pee tees Se Ee ee eae te eo ee 46, 000 2,521 Sy 
Pe MOM M iT Ottsssee coeaseno ws satin caw ate © soe c vaeteraeedseeamedecenecs 29, 000 7386 27 
JLUTETENE. GHMNTCTR BAS Soe ines Seach eS aye ae ean Et 8, 000 4, 389 35 

1 

The only material loss during June was through the instrumentality 

of a parasite which attacked and destroyed the greater portion of the 

lake trout and a relatively smaller number of salmon. <A report on 

this subject, by S. G. Worth, contained the following: 

The lake-trout fry in rearing-troughs, both outdoors and under shelter, were under- 

going a higher rate of mortality than any other species, their bodies being dotted 

with white spots. It had been found that the treatment with salt, termed ‘‘salt- 
ing,” had lowered the death rate, practically ending it, but no solution of the malady 

was given. My examination showed that the spots on an average were the size of a 

common fly speck, scattered irregularly over the bodies of the fish, on the foreheads, 

sides, tail, and fin bases, and even on the extremities ef these appendages. The 

spots were white with a tinge of blue, the blue being due, perhaps, to sky reflection. 

They were easily removed by a knife blade and came off immediately on contact with 

cheesecloth hand-net. 

The fish had been feeding poorly and at first I thought the spots were pimples 

resulting from intestinal inflammation—in other words, an eruption. This surmise 

was strengthened by the limp consistency of the pimples, some of which were 

pointed at their apexes, the general appearance being that of mucus. Upon detach- 

ing specimens they had the appearance of clabber (sour milk), and under a pocket 

glass of low power I found irregular watery markings, occupying, in some specimens, 

25 per cent of the area. Upon examining them patiently I discovered a movement 

in one and later in another, and finally seven specimens on the pane of glass, as 

if recovering from the shock incident to detachment, were all in motion, circling 

around at the rate of one-eighth to one-fourth inch per second. Hence I inferred 

that the spots were animals, parasites, perhaps the larv of some insect. 
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It should be stated that, in the report just referred to, the statement 

is made that in June Mr. Davis, fish-culturist at the Green Lake Station, 
witnessed the killing of four landlocked salmon by a horse-leech in one 

of the interior hatching-troughs, the deaths occurring within a few 

minutes’ time. The fish of all kinds on hand June 30, the end of the 

fiscal year, are represented in the statement below: 

Hatched in the year— 
Kind. 

1893. | 1892, | 1891. 

Landlocked salmon ..... 
BrooK CONG es.. 2c ate a5 en 
Von Behr trout ......... 
Loch Leven trout....... SS 
MGMICORLTO MGs see ee out oe Oe ee creme 30,000 ||: .-. sc eecleeeeeeee 

Spratt dda bone en SRE ae Ree oe eee tee ec Eee 8; 000. |.<--0-4225) eee 

164, 000 4, 656 | 3, 700 
6::000)"| 26 eee \ se’ w otters 

DO GALS: 358 sec SPSS Se See oes sae Ue PR ae age eae Sct | i een 3, 700 

The station being about 4 miles from the railroad point, and the traps 

at opposite ends of the lake being several miles apart, connection was 

established by renting a small steam launch belonging to the Reed Pond 

Land and Navigation Company. On the breaking of the launch’s shaft, 

November 5, the station horse and small boats were used instead. 

In December the air temperature on three or four mornings dropped 

below zero, the water in the hatchery descending as low as 34° F., the 
maximum for the month being 38°. An increased flow of water through 

the supply conduit, as a general protection against freezing, caused 

overflowings and the formation of heavy icicles upon trestlings where 

the ravines are spanned, requiring at times much labor in cutting 

away the accumulations. The first snow permitting sleighing fell Jan- 

uary 10. Connection with the post-office was effected daily by sleigh 

over the ice on Green Lake after January 5, continuing until late in 

April, the ice being melted May 12, when steam-launch service was 

resumed. The air temperature in January was as low as —14°, the 
water in the hatchery ranging from 54° minimum to 36.5° maximum. 

In February one snow-fall of 27 inches occurred. In that month a 

temporary structure was stored with 25 tons ef ice of 24-inch thickness. 

The April water temperature was 37.59 minimum and 46° maximum. 

When the ice broke up in the lake, May 6, the water rose above the 

station wharf, but by the end of the month it had fallen over 2 feet. 

The minimum hatchery temperature for May was 44°, maximum 64°, 

average 54.59. Toward the end of the year negotiations were pending 

for renting a larger boat for service on Green Lake. 

GLOUCESTER STATION, MASSACHUSETTS (A. C. ADAMS, MASTER OF THE SCHOONER 

GRAMPUS, IN CHARGE). 

General overhauling of the station in preparation for the winter’s 

operations commenced December 13, cold weather delaying this work 

considerably, the supply pump not being in readiness until January 10. 

The United States Fish Commission schooner Grampus, her crew acting 
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as spawn-takers, was employed in making egg collections. Fish being 

scarce off Gloucester, the schooner was stationed the greater portion 

of the time at Kittery Point, Maine, where regular supplies of eggs of 

fair quality were obtained from January 13 to March 13. As usual, a 
small run of codfish, available for spawn-taking purposes, appeared off 

Gloucester in November, but fish were generally scarce here throughout 

the season, the few eggs obtained being from the schooner Odd Fellow. 

Early in January the upper harbor became filled with ice and the 

weather was so intensely cold that the steam condenser, the waste from 

which is employed to increase the water temperature, became inopera- 

tive on account of ice formation in the pipes. 

The collections from Kittery Point were obtained from vessels fishing 

in Ipswich Bay, the price paid for good eggs being $5 per 1,000,000. 

The collections were transferred to the station by messenger over the 

railroad, the greater part arriving in good condition. 

There were no eggs obtained except of the codfish, and the first ot 

these were secured January 14. On that date the harbor temperature 

was 31°, the warm water overflow from the steam condenser, available 
at that time, increasing the temperature in the hatching-boxes by 3°. 

The shipments from Kittery Point in January were 12,202,000, Febru- 

ary 18,408,000, and March 29,200,000. The total number received was 
51,584,000, of which 49,831,000 were good. The fry produced amounted 

to 20,142,000, these being liberated in the waters adjacent, within a few 
days after hatching. Operations by months are indicated below: 
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Eggs re- Fry pro- 
BoB t oly ceived. duced. 

DISSE SON) 2 oon ac ecSes Soedoodas acnpasbod sos socoaocesbonetbeaoecsopSeSeeaolerecias 11, 045, 000 5, 150, 000 
18s) DEERE bce SOR GR OBE Em ee a ae eee ese ees Oe AL Poe pee ae Se 15,019,000 | 7, 328, 0¢0 
RUESICID, 5 coh Sede ORE Soe Nee Spe ae ee a aS Pa ae he SR cee 23, 767,000 | 7, 664, 000 

Fy EE eee Ce Rene NE RURIorua: Pi mee 49, 831,000 | 20, 142, 000 

On April 13 there were also received 1,753,000 eggs, of which 1,195,000 

remained on hand unhatched when the station was closed, these being 

placed overboard. 

This was a clear-water season until February 10, when a violent storm 

occurred, filling the water with sediment. There was less uniformity 

in the hatching of eggs and the fry were weaker than in the best 

seasons. The poorer quality of hatching was attributed to the low water 

temperature, which could not be controlled for the reason mentioned, 

but the larger portion of the fry were active, and the poorer lots—those 

which failed to straighten—were not included in the record of those 

distributed. One lot of eggs, February 16, consisting of 2,000,000, pro- 

duced 76 per cent of fry. 

Alcoholic collections of eggs and embryo fishes were prepared and 

transferred to the general office for use at the World’s Fair. On April 

17 the station was closed, Mr. EK. F. Locke, fish-culturist, being left in 

charge of property. 
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Woops Ho.Le STarion, MASSACHUSETTS (JOHN MAXWELL, SUPERINTENDENT). 

Operations were on the usual basis, fish-cultural work consuming 
about eight months of the year. A large amount of interesting and 

valuable material, consisting of marine fishes, crustaceans, plants, etc., 
was collected April 1 to June 30 for transfer to the aquarial exhibit at 

Chicago. About 9,000 living animal forms were transferred, these 
representing 40 species. The lobsters were crated in seaweed. Large 

alcoholic collections were also made. 

Codfish.—This was a poor season for hatching codfish. On October 
27 the Grampus was detailed to make collections of adult fish, but 

between the date named and December 28 the total amounted to but 41. 

In order that success might be secured, Mr. Vinal N. Edwards, the 

collector at the Woods Hole Station, was sent out as pilot, but the 
ereat draft of the Grampus prevented successful handling in shoal 

water, where cod were most abundant. Numerous trips were made 

to Block Island, Nantucket Shoals, and Browns Ledge, but fish were 

too scarce to afford success. Eventually a contract was entered into 

with private parties engaged in fishing, and by purchase 275 additional 

fish were obtained, a total for the season of 316. On January 1 the 

Grampus sailed for Gloucester, operating there the remainder of the 

winter. 
The total of eggs obtained was 2,883,000, taken December 13 to Jan- 

uary 5 from 20 fish. The fry produced amounted to 850,500, a fraction 

over 29 per cent. It will be noted that this winter was one of unusual 

severity, and on January 6 a sudden change in temperature reduced 

the harbor water from 31° to 29°, causing the death of all adult codfish 

held in the inclosures awaiting the ripening of their eggs. The fish 

thus killed amounted to 204, and operations were abruptly terminated. 

Many of the fish in the harbor were killed, among them cunners, 

tautog,andeels. The statement below represents the work with codfish 

somewhat in detail: 

Per cent 

Date. Mowat oamn) (e200 iin ee : Pp * | produced. 

December 1 370, 900 175, 000 47 
2 278, 200 Died Jan. 16) |yaecccos 
3 208, 400 Died Wan 20) | sae conn 
4 510, 000 225, 000 44 
7) 1, 066, 300 400, 000 37 
6 273, 900 50, 000 | 18 
ff 50. 000 Died Feb. 1 |........ 

January 8 50,000 |} Died Jan. 28 |........ 
75, 000 Died Jan. 28 |........ 

The eggs hatched in periods of 552 to 904 hours, in a temperature 

varying from 31.25° to 33.75°. 

Flatfish—Parent fish of this species not being obtainable in large 

numbers, the amount of work done was limited. Only 17 spawning 

fish were obtained, March 20 and 22, the eggs amounting to 461,000 

and the fry to 288,000. The period of hatching ranged from 552 to 576 

hours, in temperature of 37,5°. 
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Lobster.—This was the most successful season of production, the oper- 

ations extending from April 15 to June 22, affording 702 egg-lobsters, 

from which were obtained 10,037,000 eggs. The former practice of 

obtaining lobsters by the agency of the station employees was continued 

only in part, 86 lobsters being secured in this way, the remaining 616 

by purchase. The buying of egg-lobsters out of season was made pos- 

sible by the regular appointment of the superintendent of the station 

as a deputy for the enforcement of the fishery protective laws of the 

State of Massachusetts. This appointment came through Hon. EH. A. 

Brackett, chairman of the board of commissioners of fish and game, 
and authorized purchase by the United States Fish Commission, the 
conditions being that all egg-lobsters should be returned alive to the 

water after removal of eggs and while being held for manipulation they 

should be kept in live cars bearing the names of the United States Fish 

Commission and the fish commission of the State of Massachusetts. 

The 86 lobsters captured by employees produced 895,000 eggs, the others 

9,142,000. The young, liberated at the age of 24 to 48 hours, amounted 

to 8,818,000. In addition to the above there were liberated in July, 
1892, 1,100,000, hatched from eggs collected in June of the preceding 
fiscal year. 

The lobsters obtained by purchase were principally from the vicinity 

of Gay Head, weights running from 4 to 95 pounds each, the price 

paid to fishermen being 5, 8, and 10 cents per lobster. <A statement 

of operations by months, on a basis of 6,090 eggs to the fluid ounce, is 
given below: | 

No. of Egg yield per individual. 
Month. iaheiens Nee eggs nie 

stripped... 00° ree: Greatest. | Smallest. | Average. 

JnjpiT ot Rabodchligap SepespedocBercoeeasnce 55 596, 000 18, 200 3, 045 10, 840 
EM ease oc ciain alan b ctapynioraib sts jeieisisisie Seances 207 2, 691, 000 39, 500 3, 045 12, 990 
LUD 4. Sac QS CaS S been Oe AOUO SSE SeESeneres | 440 6, 750, 000 85, 2U0 3, 045 15, 340 

| 

The time required for hatching under varying water temperatures is 

indicated below: 

| No. of hours | Tempera- Month. hatching. | aes 

JAWS =o Sea a Re ne ee ee Se a 46 to 56 hours | 51° to 53° 
IMCD gernrereteiseia seine stints MaiBis nis ocieizae nate cclsiocs sass ceen cc ccetaeesecoecseaces 15 to 43 hours | 53° to 59° 
STEN ES. Jus CaCCS One Oe | Gets BER Ene sO aeRO Sats OTe ee ee ee ee 14 to 27 hours | 59° to 66° 

| 

Mackerel.—Only three spawning fish were obtained, these by station 

employees, June 14. The yield of eggs was 434,500, which produced 

368,000 fry. In a temperature of 62° the eggs hatched in 77 hours. 

Sea bass.—Only nine spawning fish were obtained, these being cap- 

tured by station employeeson June 21. Theeggs, numbering 1,332,000, 

hatched in 76 hours in a temperature of 63°, producing 1,189,000 fry. 

In May and June investigations were made for the purpose of acquir- 

ing a more complete knowledge of spawning habits of the menhaden. 
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The plantings of young fish of all species during the year were made 

in neighboring waters, principally in Vineyard Sound. 

The average temperature of water and its density were as follows: 

Mean 
Mean Month. ba Sagi density. 

TOROB INGE, 1804 me aeein ac cniseb es ale = animales bike's ais\aleeiainlolalenlollela aginst ner clei cmienieteeitettere 37.9 1. 0256 
PABNUALTY, L898 o-oo ones cc ew nnn w anne nn same em nnn eecwesekena===sso=ssanae 29.5 1. 0256 
February, 1893. 2.22 on cence ewe e we cen n= mene nw eee ewe ecemnceescananecseaccescsees 29. 4 1. 0258 
Ue ET ee eS OBR DRE CDSE OD EEA OUSG TSS ERngSOesCC. span aeCrocEeTIan 32.0 1. 0256 
April, 1893 ae 41 1. 0255 
Ry PIR OS ook 5 Gece ae eee cee a eee ae eee be pias ae ae EE 51.2 | 1.0255 
A Juri Na SU BR AS ae ee ee ie S000 ce CU ac OOOO EP Sano Cpe TOI SUC pOOSe 61.2 1. 0255 

CoLp SPRING HARBOR STATION, NEw YORK (FRED MATHER, SUPERINTENDENT). 

The operations of this station had been jointly conducted by this 

Commission and that of New York, of which latter it was the property. 

The reduction made by Congress in the appropriations for the work 

necessitated a curtailment of expenses, and the association of the two 

commissions was discontinued with the close of July, 1892. 

DELAWARE RIVER STATION (LIEUT. ROBERT Piatt, U. 8. N., IN CHARGE). 

In pursuance of the usual practice, the United States Fish Commis- 

sion steamer Fish Hawk was employed in the propagation of shad on 

the Delaware River. This steamer during the greater portion of the 

year was occupied with special investigations concerning the oyster, 

ete., but on May 12 arrived at Gloucester City, N. J., to take up shad 

hatching. As in former years, the egg-collecting and the manipulation 

necessary to development and hatching were conducted by the crew of 

this steamer. The period of operations, May 15 to June 2, was rather 

more brief than usual, and the number of eggs collected was relatively 

small, as was the case aiso on the Susquehanna and Potomac rivers. 

The aggregate obtained and the numbers from separate fisheries were: 

Howell’s Cove fishery, 4,540,000; Faunce’s fishery, 3,751,000; Bennett’s 

fishery, 2,117,000; Gloucester Point, 45,000; total, 10,453,000. 

To obtain these, 233 shad were stripped, the average number of eggs 

per fish reaching nearly 45,000. Between May 23 and June 7 the fry 

were liberated, 1,573,000 being transferred to the Hudson River and 

5,349,000 to the Delaware. 
With the exception of May 23 to 26, the water was muddy. Temper- 

ature for May, maximuin 68°, minimum 59°, mean 63.83°; for June, 

maximum 71°, minimum 67°, mean 68,.20°. 
On May 26 the eggs of a scale carp, obtained from the river, were 

taken and placed in a universal hatching jar, the fry therefrom appear- 

ing in 85 hours. The commercial fishermen at that time took quantities 

of carp which sold readily on the shores at 8 cents per pound. 

In March and April, just prior to taking up shad-hatching, the Fish 

Hawk was engaged in the lower part of the Chesapeake Bay, capturing, 

with beam-trawl and otherwise, marine specimens, animal and vegetable, 
for the Fish Commission aquarium, World’s Fair, Chicago. 
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BATTERY ISLAND STATION, MARYLAND (W. DE C. RAVENEL, SUPERINTENDENT). 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

The superintendent having been assigned to temporary duty in con- 

nection with the Columbian Exposition, the services of Mr. E. M. Rob- 
inson, a former employee, were engaged for conducting shad operations 

during April, May, and June. On April 25 spawn-takers entered the 

field, but the extremely cold winter preceding caused the season to be 

a backward one, and the water remained cool throughout the period of 

operations. In addition to the low temperatures, freshets filled the 

water with driftwood, fishermen being unable to-operate much of the 
time. The worst visitation by muddy water occurred May 6, which 

was in the middle of the period when eggs are most abundant. As a 

result of unfavorable conditions, collections were very light between 
April 80 and May 10. Results are shown, by months, below: 

Retained : 
Eggs Eggs Lost in Fry Per cent 

Month. collected. |transferred. ih i ro g. station. produced. | hatched. 

JST Bees ADD Ae OREO EOE EORS 7, 707, 000 553,000 | 7,154,000 | 3,615,000 | 3,539, 000 49.4 
WIFI ood keScopcandegoopee Jooee 43, 341,000 | 2, 695,000 | 40, 646, 000 | 15, 678, 000 | 24, 968, 000 61.4 
JUNC). ia Sopbsonas pcos OnDaoee Sado OOUM | reste reterereraietate 3,779, 000 | 1,141,000 | 2, 688, 000 69.8 

Total for season..-.-...... 54, 827,000 | 3,248,000 | 51,579,000 | 20, 434, 000 | 31, 145, 000 60.3 

Of eggs shipped, 553,000 were transferred to Central Station by mes- 

senger April 28, to be used in making up a shipment for the illustration 

of hatching methods at the World’s Fair. There were shipped by car 

No. 3, 1,708,000 for the waters of the Congaree River, South Carolina, 
the eggs being hatched en route. An additional consignment of 987,000 

was made by car No. 3 to Dighton, Mass., for streams there, the fry 

being hatched on the car. Low temperature of water prevented eggs 

from developing in the time usually required, many remaining unhatched 

for ten or twelve days, and the fry from such, being too weak for distant 

transportation, were liberated in waters adjacent. Those so liberated 

amounted to 10,874,000. 
The water temperatures from April 25 to June 6, compiled from ob- 

servations morning, noon, and night, are set forth below: 

Month Max Min Mean 

JATIN ooaice ste cme Hee BOOEe p SEDE SSE CONDEDDBOT BBANE SS SeCOS oe OB BOC CE DESO EE Cog at 54 42) 49.7 
pe iiee ONIN DD 2 ae eke gue eines unmade uencat de vu xacsoxens 70 51] 60.1 
MCLE ee nS St daar ci dene Deepa o eins Gis See eae Dead ade ebeeleeracianeces 75 64 | 69.5 

It was noted that carp were very abundant in the waters, and sev- 
eral reports of large numbers captured were brought in. On May 31 

there was a capture of 2,700 pounds reported in a single haul of a seine. 

On June 9 the temporary employees were dispensed with, operations 

ceasing, and on June 26, property having been inventoried and stored, 

the station was turned over to R, A. Davis, custodian. 
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BRYAN POINT STATION, MARYLAND (8S. G. WORTH, SUPERINTENDENT). 

Preparations for the opening were made by Mr. L. G. Harron, super- 

intendent of aquaria, but his services being required in connection with 

the maintenance of aquaria at Chicago, he was ordered away early in 

the season. From that time the immediate supervision of the station 

was under W.T. Lindsey, custodian, the superintendent being detained 

at the general office in Washington by temporary assignment. 

The cold of the winter preceding was almost unprecedented, and a 

poor fishing seasen followed. The running of ice in the Potomac 

seriously damaged the temporary wharf, and it was necessary to rebuild 

in the month of March. The river shore was not clear of ice until Feb- 

ruary 9. Employees were again quartered in tents, furnished by the 

courtesy of Gen. Albert Ordway, commanding the District of Columbia 

militia. The tents were ready for occupation April 9. The adoption of 

tent quarters became necessary on account of Jack of buildings, but 

their use during three consecutive seasons has demonstrated that they 

are more desirable than one large building. Each tent accommodates 

two sleeping berths, and as the spawn-takers are usually paired off, and 

come in from their work at all hours of the night, it is found that by 

having sleeping quarters subdivided those who arrive early are less 

disturbed in sleep; moreover, from a sanitary standpoint it is found 
that tents are greatly to be preferred. As the weather is sometimes 

quite harsh during the shad-hatching season, even so late as in May, 

the tents were provided with heating stoves made of sheet iron, which, 

with the necessary piping and chimney pots, cost less than $2 each. 

By using shavings and finely split wood the tents could be warmed and 

made comfortable within two or three minutes’ time. 

On May 6 occurred the most severe freshet since 1889. Prior to this 

day the fishermen had a favorable outlook, the first gill fishermen 

having commenced operations as early as March 27, catching at that 

time 12 fish at a drift, and on March 31 some capturing as many as 22 

at a drift. The results, however, were poorer than in some years. The 

seine operated by the Fish Commission was put overboard April 14, but, 

like all other fisheries, it was rather unproductive of eggs. The total 

results for the season were only 8,870,000. The eggs from all sources 

between April 17 and May 22, are shown in the statement below: 

IBTYVAD LOM tiSOING wcncccin= anise cots See Cees 1s see eee 939, 000 
Chapman seine 2. ccc. = acres coe eee ce cles = ce Se eemeeeee 958, 000 
eR ye EU SOI Ci as are scot em tellers oe Leslee. sae eee eee 683, 000 
Stony. Point Seine’... 22 sdoe<Ack cscs ses eee 512, 000 
Gill fishermen: 222s. os Sa Se Ys ee eee 5, 778, 000 

Total .jo.0.0 & xem clot iaaine! in) ho ee nee ee eee 8, 870, 000 

Following the practice inaugurated more than ten years ago, eggs 

collected were transferred to Central Station, Washington, D. C., for 

hatching, consignments being made in erates by the Mount Vernon 

and Marshall Hall Steamboat Company’s line, the April shipments 

amounting to 5,023,000, and those of May to 5,847,000. 
In consequence of the poor success met with by commercial fisher- 
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men, operations were greatly reduced early in May, thereby bringing 

the season to an early close, and there being no productive work for the 

spawn-takers, two of the best-trained ones were transferred to Battery 
Island Station, that collections there might be increased if possible. 

Water temperatures during the collecting season were as follows: 

Period. “Maina Minimo, Mean. 

50. 2 

\- 

Deg res 8. | De ees. | Degrees. 

| 52 59 
| 

May 1-22....--.-- 2-2 een e ene enn ene eee cee ee eee e eee e ences | 86 

. CENTRAL STATION, WASHINGTON, D. C. (S. G. WORTH, SUPERINTENDENT). 

Following the assignment of the assistant in charge of the Division 

of Fish-Culture as the representative of the Fish Commission at the 

World’s Columbian Exposition, the superintendent of Central Station, 

in addition to other duties, was temporarily placed in charge of the 

office of the Division of Fish-Culture. The history of operations with 

eggs handled is shown in the statement which follows: 

Number of eggs. | No. of 
fry tur- 

Date Kind. W hence received. nished 
Con- Received| Trans- | fordistri- 

signed. alive. ferred. | bution. 

dW Os andonog Rainbow trout-.| Wytheville Station...... 15, 000 15, 000 15000 ewes. 
7h GO eee meen beens CO). ase es .sojsrsierars tere ars aie 10, 000 Ca Ml Bemeneasne 8, 662 
One tierulles s. : Onc eeis sasineees GON ats eee ea etic 15,900] 15,000] 15,000].......... 
OB a sane ete COyecwices etre x Neosho Station.......... 15, 000 14" 686) eee eceeene 12, 411 
Oe mes ces | acd CS Snaancod aoe GO fassb-4 decease eee 17, 500 17, 500 Dy OS a ccidas tee 
BOecesieess|h ccs (eect amici cre te (OUT eae te rere ra et ee 20, 000 LON960! Pete ce aos | 17, 927 

NODS W2ioctersisure|cic<es COs eek lee ee OSes eee 29, 000 29, 000 29) 000L Pete aeeeee 
Gieceesite|s ase Ghia seeo sot Seo COs ss ees a2 23, 000 23, 000 23/000! 222 ee asse 

NI aye Shadios. seat ak Battery Island Station. . 553,000 | 430,000 | 430,000 |........-.. 
Apr. 21 to May |..... Gb) 6ésnecacce Bryan “Point Station..... 18, 870, 000 |7, 874, 000 |1, 027, 000 | 5, 614, 000 

26. —=—$<$<$— | ————— 
9, 567, 500 |8, 447, 843 |1, 556,500 | 5, 653, 000 

The rainbow-trout eggs transferred were consigned as follows: 

Date. | Consignee. fon 

Uiemise tO: LOR eee =i5 Emil Warner, consul of Switzerland, Havre, France..--.--.--------- 15, 000 
SS Fea ae ee AG ga PN ed CRUE RON ia aah he 2 cen een 4 SR e ON 15, 000 
RISD le ttc oie sro R. T. Browning, fish commissioner, Oakland, Md......-..-.-.--..---. 17, 500 

Feb. 2, 10 RE Cetera | Lloyd W. Delawder, fish commissioner, peiuimore, Midis -2- ssse-sse 29, 000 
6 UO See cee | U.S. Fish Commission Station, Wytheville, Va...-.....-.. BS Shem See 23, 000 

The shad eggs from Bryan Point Station, situated on the Potomac 

River, opposite Mount Vernon, were conveyed to Washington daily, 

by special messenger, who received them on the Mount Vernon steamer 
at Marshall Hall wharf, where they were delivered by the steam launch 
engaged in collecting. The first consignment, April 29, from Central 

Station, consisted of 1,223,000, by car No. 2, for hatching in the fish- 
cultural exhibit at Chicago, the shipment being made up in part from 
503,000 eggs taken at the Battery Island Station. The second con- 
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signment of 234,000, by car No. 3, May 14, was for South Carolina 
streams at Contam, May 1 to 9, there were transferred 1,444,000 fry, 

the first of the season, to the fish ponds, Washington, D. C., the object 
being, as in former years, to have them reared to fice size before 

liberation. 

The product of the United States fish ponds located in Washington, 
D. ©., reaches public streams and applicants through Central Station, 

fish being consigned from the ponds as required, stored in tanks, and 

subsequently counted and placed in vessels suitable for transportation. 

Many are counted out in carload lots, sometimes placed in the tanks in 

bulk, at other times in pails containing 25 to 150 fish each. Numbers 
are also sent by express shipment to States nearest Washington. To 

obviate complaints, indicating that fish were removed while in transit, 

a system of sealing the pails was introduced. ‘The method consisted in 

passing a string through the handle supports and two small rings sol- 
dered on the edges at points equally distant between the handles, when 

the free ends were slipped through the openings in the lead seal. The 

sealing was then effected by means of a hand press, in all essentials 

the same as those used for sealing doors of railway cars. This method 

was so favorably received that the order was made for presses for each 

of three special cars and the Neosho and Wytheville stations. 

A summary of operations with fingerling and larger fish is repre- 

sented in the statement below: 

cs ; a aoe Number | Number Kind. | Whence derived. received.| shipped. 

Leather carp..........- United States fish ponds, Washington, D. C 33, 629 
BING GARD» ene eiciei~= === DO Serer elm eeicine = i=in 2,122 || no 941 
SUPIGI EA peecanaaactiner| Seecet (bo aasesesaco noecee 38, 741 |( ‘) 
Mirror Carp.---+-------|.----dO---...0e02---e- eens 26 

Spotted catfish Suc 1, 270 1, 235 
MENU De ccevn scales sae'= ei0 Sot 336 
Golden tench. - oe Sacks ataale spots aia acelsis 20 20 

Golden ide. .--- SnD SIO OSE ESOL 398 271 
pee eee ee Gl eee Ono ane SoD OAc 9, 424. |sscceae 

Wo os 3,815 | 11,926 
Black - AaSS.-..- Sells SRL OS eet nce tie em =< eerie nn winieieele eens a= al Seine 463 

Dore Eas. --| Quiney Station 25 |> 34, 867 
Genesee ..| United States fish ponds, Washington, D. C....-....---- 34, 379 

Rock bass...........--| Wytheville Station. ........--...--.- see e- see cseeceenne= 950 787 
Warmouth basa. --..--- Quincy Station. .......--.-.-0.------- 22+ eee eee eee eee 227 227 
CATO) Cee aoe eee aes Bae AGS Se ce es ce Oat Oe ae talbow eaeiaerelelstate Uistvicted s'sisieieietate 165 165 
Rainbow trout...-....-- Wytheville Station.......-..-.-..-------0-eeee eee enenn es 9, 784 9,111 

AR els aric oc cee cicis|hm e's cio be swiss mc bominlc awl Swle ne rienieip a aS sins hia m= i Se epee 135, 774 | 131, 286 

Among the improvements at the station was the introduction of 

an American watchman’s time detector, with 12 stations distributed 

throughout the general offices, aquaria, ete. 

The superintendent was instructed, in 1889, to develop a scheme 

for the production of artificial eggs, and more or less study was given 

the subject from that time. ‘The question was satisfactorily determined, 

and in the early part of the fiscal year covered by this report sup- 

plies of eggs were prepared and shipped to the World’s Fair. The 

method of producing them consists in passing resin through heated 

tubes of metal, the falling drops being received below in water. It was 
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found that eggs, representative of the shad and whitefish, could be 

closely imitated in roundness, size, and transparency. Those intended 

to represent smaller eggs, as of the Spanish mackerel and codfish, were 

produced by pouring melted resin through sieves from an elevation, the 

falling particles being caught in water. The latter class had to be 

sereened to separate the different sizes, those made by means of tubes 

being practically uniform. During some months attention was paid 

almost wholly to the selection of substances which could be united to 

produce a composition of required specific gravity for eggs semi-buoyant 

and floating. Meantime the point of obtaining eggs of perfect roand- 

ness was solved, and while yet looking to the regulation of the specific 

eravity it was accidentally found that eggs of resin could be made to 

represent any desired specific gravity by subjecting them to solutions 

of salt water of relative densities. When this was ascertained it was 

readily seen that both kinds were possible from the same material, the 

brine for the semi-buoyant ones requiring to be weaker and for the 

floating ones stronger. 

Another duty devolving upon the superintendent was that of assist- 

ing the Commissioner in preparing for and carrying out experiments 

for determining the relative value of artificial salt water as the basis 

of maintaining an exhibit of marine animals and plants at the Colum- 

bian Exposition. As it was impracticable to devise satisfactory means 

for circulating the small quantity of water with which he was experi- 

menting, it was necessary to adopt the alternative of oxygenizing the 

water by means of air circulation. As long ago as October, 1888, while 

the Ohio Valley Exposition at Cincinnati was occupying attention, 

instructions were received from the Commissioner to establish a small 

number of aquaria in the west end of the building and provide therefor 

an air circulation. Attempts were then made to liberate air through 

rubber tubing gashed with a knife or perforated with pin holes, but 

without good results. Following this, tests were made with sections 

of grapevine and other twigs selected from the mass of driftwood found 

on the shores of the Potomac at the shad-egg station. Grapevine 

gave tolerably fair results, but in time it was discarded, and Mr. W. P. 

Seal, then in charge of the aquaria, adopted sponge, a crude alternative, 

which, being cut into small pieces, was thrust into holes punched into 

half-inch rubber tubing. 

All former efforts to diffuse volumes of air through water in currents 

sufficiently minute to effect ideal aération having failed, and the solu- 

tion of the problem being dependent upon the application of air circu- 

lation, active steps were taken to discover a material of the desired 

porosity. Plugs were made in cross-section from various kinds of wood, 

with the hope of finding one of suitable porosity. Mr. L. G. Harron 

removed a dead branch from an American linden tree on the public 

Mall, and it was just what was desired. From that day the question of 

successful liberation of air in water, for our purposes, has been solved. 
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Supplies of dead limbs from the linden tree are obtained from Massa- 
chusetts avenue and also on B street, SW., after heavy storms. Sub- 

sequent trials with sycamore boughs were rather encouraging. The 

newly acquired knowledge led to the adoption of air liberators in all of 

the aquaria at Central Station, and formed the basis of the circulating 

process adopted a few weeks later in the fourth special car added to the 

distribution service. It also resulted in effecting the permanent intro- 

duction of an air compressor, with small iron piping as a conduit, in 

Central Station. Prior to this the aquaria had been supplied with air 

by a crude method, described on pages 2 and 3, United States Fish 

Commission Bulletin, 1890. 

FisH PONDS, WASHINGTON, D. C. (RUDOLPH HESSEL, SUPERINTENDENT). 

The product of this station consists of fingerling fish, there being 

annually stored and reared in one or more of the ponds, additional to 

the regular work, an average of 2,000,000 young shad, which are released 

in the fall months when they have attained a length of 5 to 4 inches. 

One of the difficulties met with here is in keeping down the growth of 

vegetation in the ponds. Since the flood of May, 1889, its removal has 

required the expenditure of a large amount of labor from May to Novy- 

ember. Men go overboard with mowing scythes and cut the plants 

near the bottom, afterwards gathering with small boats and wooden 

rakes for transfer to the shore. The great weight of this material makes 

its removal laborious, even after placed on the banks; wheelbarrows 

are employed in transferring it to portions of the grounds where it can 

be put out of sight. In July probably 400 cart-loads were removed. 

It is necessary each October to thoroughly remove the vegetation to 

afford free passage of fish from all parts of the ponds to the receivers, 

otherwise the fish will not collect at the points desired, but scatter over 

the areas and be lost under the growth. 

The drawing off of ponds commenced November 21, when the sorting 

and counting of fish was begun and continued for a period. The pond 

containing black bass was drawn December J, and the sorting and 

counting occupied almost a week. Almost as quickly as ponds were 

freed from the year’s production, it became necessary to take up their 

cleaning and preparation for another year’s work, banks having been 

injured and the trenches in the bottoms leading to the collectors being 

filled with mud. 

Carp.—The new pond, 5 acres area, saya partitioned off, leather carp 

were produced on one side and scale carp on the other. Two small 

ponds, 40 by 60 feet each, were devoted to the blue-leather and blue- 

scale varieties. 
Spotted catfish—No definite observations could be made concerning 

the spawning habits of this fish, as it was in hiding during the spawn- 

ing season. There were 8 spawning fish in the ponds, producing 1,300 

young. 
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Golden ide.—No results were obtained from this species, in conse- 
quence of cold weather in the first half of April, whereby the eggs 

were destroyed. 

Black bass.—From 15 black bass 34,500 young were obtained, 500 of 

which were 5 to 7 inches long, the remainder 2 to 3 inches. The larger 

and smaller ones were raised in the same pond, and it is inferred that 

difference in size was due to cannibalism. Much labor was required to 

supply food, the daily ration being about 15 pounds of fish and every 

other day 30 pounds, that quantity of live fish being obtained during 

the summer and fall in the vicinity of Observatory Hill. Small river 

fishes of no table value were secured by seines and small boats operated 

by regular employees. On September 8, the number of bass having 

been observed to be decreasing, and the small fish available as food for 

them having been greatly reduced, purchases were made of offal fish 

in the markets, 10 to 20 pounds being obtained daily. 

Shad.—Shad fry amounting to 1,989,000 received from Central Station 

in the preceding fiscal year, May 5 to 10, were placed in a rearing-pond 

of about 5 acres and held for liberation in the Potomac, effected by the 

lifting of gates December 2. The number released was about 660,000. 
The production of other species was: Leather carp, 35,000; scale carp, 

46,700; blue-leather carp, 1,700; biue-seale carp, 2,400; spotted catfish, 

1,300; tench, 356; golden ide, 398; goldfish, 9,500; black bass, 34,500. 

In December preparations were made for the next season’s spawning 

of black bass by the introduction of quantities of clean gravel into 

their spawning pond. The method of handling black bass at this 

station is to place a limited number of spawning fish in a sinall pond a 

few rods square in which the water is shallow, the bottom being covered 

with clean gravel, the small pond being connected with another, ten or 

twenty times as large, by means of wire screen of proper size mesh to 

permit the young to pass out. After the young have left the nest and 

obtained access to this larger and more fruitful feedimg-ground they 

are safe from being eaten by their parents. In January, the Potomac 

River being filled with ice from Washington to its upper source, it was 

anticipated that a gorge would occur, resulting in the flooding of this 

station, and to avoid the loss of brood fish the ice was removed from 
14 ponds, its amount being about 500 cart loads,:and the fish stored in 

the brick vats and covered with netting. No freshet occurred; but so 
much damage from frost was sustained by water-pipes and valves, the 

cross-partitions in ponds, the banks of ponds, ete., that a great portion 

of the next four weeks was occupied in repairs. 

During the later months of the year spawning by the pond fishes 

was accomplished, the results, however, only to be definitely determined 
in the fall months of the succeeding fiscal year. In furtherance of the 

practice adopted a few seasons ago, the first shad hatched at Central 

Station were delivered here for rearing in ponds, the number received 
this year, May 1 to 9, being 1,444,000. 

F. R. 93——7 
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WYTHEVILLE STATION, VIRGINIA (GEORGE A. SEAGLE, SUPERINTENDENT). 

This station is the property of the State of Virginia, but is operated 

by the United States Fish Commission. During the year improvements 

were made, chiefly in the nature of repairs, funds applied thereto being 

furnished by Dr. J. T. Wilkins, commissioner of Virginia, and labor by 
regular employees. The repairs were applied mainly to the rearing- 

ponds, brokenembankments being overhauled and new piling introduced 

where necessary, and bottoms tamped with clay or cemented. Tight 

ponds were thus repaired. Water connection was established between 

the spring and the nursery building, the piping being extended to the 

railroad siding, where Fish Commission cars receive the product of the 

station for distribution. 

The fish brought over from the preceding year in process of rearing 

consisted of rainbow trout in troughs; black bass, rock bass, carp, and 

goldfish in ponds, where they had been hatched by natural methods. 

In September the rainbow trout were culled, the various sizes being 
placed in separate apartments. These were counted in October in 

advance of distribution. In September nearly 12,000 were suffocated in 

the nursery building by accident, the supply gate having been tempo- 

rarily shut off and forgotten. The distribution of this species was taken 

up November 16, and continued until February 14. Applicants in Vir- 

ginia, North Carolina, Tennessee, Kentucky, Georgia, Pennsylvania, and 

Maryland were supplied. The number delivered to cars was 79,547. On 

account of depreciation in the quality of brood stock, 4,000 were retained 

to be reared for spawn-taking purposes. 

Black bass distribution occurred between November 16 and March 

10, 1,483 being furnished to applicants in Virginia, North Carolina, and 
Alabama. Of this species, 400 were received from car No.3; but, being 

attacked by fungus, only 135 were available for distribution. A few 

were retained in order to increase brood stock. 

The distribution of other species was effected on lists furnished from 

Washington, consignments being chiefly to adjoining States already 

referred to, transportation being made in tin pails. The movement of 

these fish took place between November 15 and March 10, the principal 

deliveries of all kinds taking place before the end of December. 

The number furnished for distribution was larger than ever before, 

being as follows: Rainbow trout, 79,547; black bass, 1,433; rock bass, 

13,650; carp, 5,168; goldfish, 5,990. 
Contributions were made for the World’s Fair exhibit, consisting of 

alcoholic specimens of eggs and embryos of the various species, and 

also specimens of destructive insects and larvee. 

Rainbow trout.—In the absence of new brood fish to make up 

deficiencies in old stock, the egg collections were somewhat inferior, 

and losses were heavy on account of the large percentage of hard or 
glassy eggs. The presence of eggs of this character having been 

previously observed, efforts were made this season to determine the 
cause, and accordingly Dr. R. R. Gurley, of the Division of Scientific 
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Inquiry, was sent to this station in December. Hxaminations with 
the microscope led him to express the opinion, in a preliminary report, 

dated January 17, 1892, that eggs of this character are the production 

of individuals, not existing among all and hence not epidemic; that 

the disorder was nonparasitic, but resulted from inflamed ovaries. 

The trout began spawning November 18, continuing for 117 days; 

18,000 were taken in November, 145,000 in December, 137,000 in Janu- 

ary, and 70,000 in February. Eggs were taken from 310 fish, the aver- 

age being 1,22! per fish, and the total 378,500. In addition, 81,500 eggs 

were received from Neosho Station, where the production was greatly 
in excess of the rearing capacity. 

Eggs were transferred as follows: 

Date. | Consignee. Number, 

ae 

Panwa leas. 2. - 2 sce - John W. Titcomb, fish commissioner, Roxbury, Vt.........--..--- | 20,000 
HEMISOS © ences John H. Gordon, South Bend, Wyo..-.-. 10, 000 

..| C. Raveret-Wattel, Fecamp, France. -- 10, 000 
Central Station, Washington, D.C... | 15, 000 
Gone chaver, brovol@ity. Uta a2 3- pean noose = ee = eo | 10, 000 
| J. G. Bluhm, Rio Negro, United States of Colombia.........-..-.. 10, 000 
Central Station, Washing toms ds (C852) oso. he ences tee cease 15, 000 

2 ERE oe rr | John W. Titcomb, fish commissioner, Rutland, Vt .............-.. 25, 000 
IN) UAC |S. S. Watkins, superintendent, St. Paul, Minn.................--- 20, 000 

| Totals 52 Ao. scat dsbossbonies f2abh age chivoecsads vest seme seee- 135, 000 

The consignment to Utah was unsuccessful, owing to use of sphagnum 

moss which had not been sufficiently soaked in water, the expansion 

taking place in the egg crate and increasing bulk to an extent to crush 

the eggs. This was by oversight, it being the custom to give the moss. 

a water bath for two or three days in advance of the shipment. 

Although rainbow-trout eggs are handled in February and March, it 

is not practicable to make up shipments after January, as it is difficult 

to bring together enough of the same age. 

Eggs lost at the station were 142,000, the fry hatched being 183,000. 

From those hatched 95,000 fry appeared in February. The fry com- 

menced taking food in March, and in May all were sorted and counted. 

Black-spotted trout.—The brood fish on hand, 31 months old, spawned 

in March, the first eggs being taken early in the month. These eggs 

were not sufficiently fertilized and were without effect. The females 

were four to six weeks later than the males in maturing. An attempt 

was made to increase the brood stock, and in July, 1892, fish of that 

year were forwarded from Leadville Station, Colorado. The number 
sent was 15,000, but only about 1,500 reached their destination alive, on 

account of sickness of the messenger in charge. Food supplied the 

young fish consisted of beef livers, from cold storage at Roanoke, Va., 

and from Washington, D.C. The older fish are fed on mush composed 
of common flour or shorts and liver, the proportion of the latter being 

about one-fourth of the whole. 

Other species.—Black bass and other pond species were transferred 
in April to summer ponds, spawning-beds being constructed for them. 
The results were apparently satisfactory in all cases, it not being 
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known, however, at the end of the year whether the black bass had 
produced numerously or not, the young at that time being still in the 

spawning-beds. The rock bass and goldfish spawned in May, many of 

both species hatching during that month, The numbers of fish of all 

kinds on hand, counted or estimated, at the end of fiscal year, June 30, 

1893, are represented in the table which follows: 

Year hatched. 

Tcind. | 
2 } 9 c | 1890 or 

1893. | 1892. 1891. | earlien! 

| 

RIN DOW ROWS = serra cisiere Sanatet steer ocetotare BRI DOC APIO IACRICIIE OTe 112, 000 4,000. |-eoceseeee 2, 000 
Isto ey NOCHE INQ ty ybaropuken soca ocoas sue soo Re onaapacecocetolesss ceecn 300 200:!|:S3eeee 
Black bass.....-- Be arama acs e mate ee mine ee ese rete he iointnropeitatal| eo faratatel yates 50 10.) soe 
ROG ASSinea- kee ccacee Wa Samia on ciete SE res wt enieie le efaiwtalatatarets 90.000 |G aacieatecleca eee eee 200 
(Cig 19 548 SSB ep ES ORAS OROnCbs Corea Sanco a sOranOo Odo messIoNco CAM Peereeeaasiieesoesacsc 50 
Goldfish SOD oT re sa Nes ee nab nciichia boo tiaeeeeuaoenonee BS 0008222. cee ecr|eecceeeme 100 

Put-In Bay STATION, OHIO (J. J. STRANAHAN, SUPERINTENDENT). 

Production was greatly curtailed by hard weather, there occurring 

in the eleven days after October 28 three gales of unusual severity, 

many of the fishermen’s nets being injured so badly that they were 

pulled out for the season. There were also severe gales in the spring 

months, interfering with the collection of pike-verch eggs. All eggs 

taken, however, proved to be of fair quality. 

Whitefish.—The collection of whitefish eggs was not commenced, 

owing to storms, until November 11, the season terminating November 

23, with an aggregate of 50,080,000, derived from sources below: 

Norths basseisland. lualceshiniesece aae6 see -2e-e ea eee OUR OUY 
Middle Bass Island, Lake Erie..-.....--.-----+--------- 5, 600, 000 
South, Bass Island; Lake Mrie ~ 22: 44. --% 222- 2o eee eens 14, 310, 000 
Kelley Island, Dake Brie 200 c te oe ne Serer eee 5, 590, 000 
Catawba Island, Laake Brie: 2 VePiesi ite tessa E 1, 400, 000 
Toledo, Lake eT PRS Wren ike SESE 280, 000 
Mnnongnded: vie te eae nak eee eee eee 210, 000 

As many as two-fifths were from gill nets, and all were obtained 

through spawn-takers attached to the station, and paid for at the rate 

of 40 cents per liquid quart. Only eggs of good quality, were pur- 

chased, determinations being made by microscope immediately after 

segmentation. 
On February 13 a shipment of 5,000,000 eggs was made to the New 

York Fish Commission, Sapnaaene to the hatchery at Clayton, M. B. 

Hill, superintendent. These, by error, were shipped by freight, and 

were on the road twenty days, and on arrival were found to be frozen. 

They were successfully thawed out, however, and Mr. Hill, in a letter 

dated April 10, gave the gratifying information that all were hatched 

and liberated with a loss of but 10 per cent. On February 27 a ship- 

ment of 5,000,000 eggs was sent to Duluth Station. Eggs retained | 

produced 92,570,000 fry, which were liberated on reefs off the islands 

in the vicinity of Put-in Bay Station. In development it was discovered 

that those eggs which occupied the upper tier were of poorest quality. 

The reason for this was not definitely ascertained, but was supposed 
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to be due to the fact that the water to the upper tier was delivered 

through closed pipes, while that used in the lower tiers was from open 

troughs in which the water had been partially aérated. 
With regard to measuring whitefish and other eggs, the following is 

from a letter from Superintendent Stranahan: 

Our plan for computing the number of fish eggs is to carefully measure out a fluid 

quart in water, draining until fairly dry, or to an extent that they will no longer 

drip. The eggs are then divided into two pans, which are part of the weighing 

scales, until they*balance, One panful is then divided on the scales in the same 

manner until finally one-eighth of a quart is obtained, these being counted. The 

scales, prepared at the station, under my supervision, are so sensitive that the weight 

of one herring egg is indicated. Duplicate counts of one-eighth quart show varia- 

tions of five to twelve eggs. To compte the number of eggs in the hatchery we 

take ten jars, introducing a quart of water into each, marking the level on the gauge, 

and taking the mean of the ten marks for the 1-quart mark. The second quart is 

then added to each jar, and so on until 5 quarts have been introduced. Lines are 

established on the gauge stick between quart marks to indicate pints and half pints. 

Ciseo or lake-herring eggs are found to number 78,848 per quart, whitefish 40,000, 

and pike-perch 171,000. 

The gauge employed is of wood, in the shape of a carpenter’s square, 

the short arm resting across the top of jar, the longer one following the 

outside to the base. 
Cisco or lake herring.—Active interest being exhibited by commercial 

fishermen in behalf of the propagation of this species, the collecting and 

hatching of their eggs was this year taken up, Messrs. Stone & Gilbert, 

Daniel Vrooman, and Frank Miller granting the eggs free of cost and 

affording facilities to spawn-takers. The collecting-grounds were on the 

shoals around Put-in Bay, operations being confined to November, 

aggregate collections for the month being 11,756,000. The fry resulting 

amounted to 6,500,600, and these, escaping simultaneously with, the 

wuitefish, were drawn into the same collectors and distributed together, 
shipping cans containing both species. 

The opinion prevailing among local fishermen that a hybrid between 

the whitefish and cisco existed in those waters, an attempt was made 
to produce such a fish, the eggs used being those of the cisco. The 

number successfully fertilized was 588,000, of which 200,000 were 

shipped to Smethers & Thompson, Warren, Ind., for experimental pur- 

poses. The hatching was successful and the fry were liberated in one 

of their private ponds. A letter received June 9 represented that thou- 

sands of these fish, 2 inches long, were in sight around the inlet. The 
water in the pond was from an artesian well. Eggs retained at the 

station produced 200,000 healthy fry, which were liberated in Lake Erie 

at points in the vicinity of the station. 

Lake trout.—When it was too late in the season a spawn-taker was 

dispatched to Dunkirk, N. Y., egg collections of lake trout numbering 

400,000 being secured. A loss of more than 100,000 was sustained 

almost immediately, while the eggs were held in cans of running water. 

Those reaching the station amounted to 225,000, of which 25 per cent 
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died inside of ten days, and only 81,500 fry were produced, which were 

liberated on May 10 in Lake Erie, Lake trout have been but rarely 

observed in the vicinity of the station during the past twenty years, 

none having been seen in five or six years by persons familiar with the 

locality. On November 7, however, Mr. E. J. Dodge took from one of 

his trap nets a specimen weighing nearly a pound, and on November 19 

he captured another, both being forwarded to the general office for 

identification. It is believed that the fish were of the 190,000 liberated 
from this station in the spring of 1890, 

Rainbow trout.—On February 14 and 18 consignments of rainbow- 

trout eggs, aggregating 75,000, were received from Neosho Station, 

Missouri. They were in excellent condition on arrival, but underwent 

considerable loss both in the egg stage and as fry, the young available 

for distribution numbering 65,000. The fry, on arriving at the feeding 

stage, were liberated in the vicinity, in Lake Erie. Owing to lack of 

vitality it is feared that only a portion survived. 

Pike perch.—Collections of pike-perch eggs aggregated 30,750,000, of 

which 25,564,500 were obtained from the shoals of Put-in Bay and the 

remainder from East Sister Island, Lake Erie, the season terminating 
April 19. The fry resulting numbered 20,200,000, of which 16,600,000 

were delivered by the steam launch Shearwater at Sandusky, car No. 1 
receiving 10,500,000, and car No. 2, 6,100,000. The remaining 3,600,000 
were put in Lake Erie. The cost of pike-perch eggs, all items included, 

is found to be about $1 per million. 
The distribution, exclusive of whitefish eggs, was as follows: Rainbow 

trout, 65,000; lake trout, 81,500; cisco, 6,505,000; whitefish, 22,570,000; 

pike perch, 20,200,000. 

Important aid was rendered in World’s Fair collections, the work 

being taken up March 29, terminating June 3. During that period four 

car loads containing 1,000 specimens, representing over forty species, 

were delivered for transportation to Chicago. Among these were 44 

adult brook trout from the Castalia Trout Club, presented by Hon. John 

C. Zollinger, president of the club, and delivered to our cars at San- 

dusky. Mr. Zollinger also presented 2,000 trout eggs from the hatchery 

of the club, but these, owing to defective packing, perished en route. 
An interesting development emanating from this station in connec- 

tion with the World’s Fair was the preserving of discarded fish eggs in 

brine for use in Chicago as representatives of good eggs in process of 

hatching. In 1890 Mr. Stranahan conceived the idea of illustrating 

hatching methods during summer, when active operations were sus- 
pended. Having succeeded fairly with his first trial, he concluded that 

something of the same character might be done at Chicago, and after 

experimenting he found that eggs could be successfully preserved ina 

brine sufficiently weak to permit their sinking slowly. The result of 

his observation and experiment proved highly gratifying in the. fish- 

culture exhibit. 
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NORTHVILLE STATION, MICHIGAN (FRANK N. CLARK, SUPERINTENDENT), 

The operations consisted largely in handling eggs derived from brood 

fish held in ponds. The Alpena Station, however, being operated under 

the same superintéendency, a certain amount of the work consisted in 

handling eggs of lake trout and whitefish. Improvements consisted 

chiefly in procuring an additional water supply from a creek and the 

construction of a new series of forty rearing-ponds, ten of the latter 

being completed before the year closed. There was a slight increase in 

the take of eggs and their quality was excellent. Attempted transfers 

of trout eggs to the Government of Japan were unsuccessful. 
At the beginning of the year young fish on hand, in process of rearing, 

consisted of the following: Lake trout, 75,000; brook trout, 59,000; 

Loch Leven trout, 70,000; Von Behr trout, 64,000; total, 268,000. 

The fish remaining on hand October 24, by actual count, were as fol- 

lows: Lake trout, 38,644; brook trout, 34,986; Von Behr trout, 14,265; 

Loch Leven trout, 9,926; total, 97,821. 

In consequence of intensely cold weather, subsequent losses reduced 

the numbers, those distributed being 23,600 lake trout, 19,900 brook 

trout, 3,400 Loch Leven trout, and 150 Von Behr trout. Some were 

retained for brood stock. In November a portion of the yearling fish 

were transferred from rearing-troughs to the new rearing-ponds. The 

cold weather in January so injured these ponds that it was necessary to 

make repairs after the disappearance of ice. The distribution occurred 

between January 24 and March 20. : 

Contributions to the World’s Fair exhibit, Chicago, occupied quite a 

portion of the time of the superintendent, live specimens of the various 

trout mentioned, and of the black-spotted and rainbow varieties, of all 

sizes and ages from fry to four years old, being furnished. In addition, 

64 glass jars of eggs and young of the various species, from earliest 

stages to 12 months’ age, were furnished. Pike-perch eggs were also 

collected and forwarded. 
In September, in advance of the egg-collecting period, hatching- 

troughs, trays, and other equipment were overhauled and asphalted, 

150 new trays being provided. 

Lake trout.—Between November 11 and 26 there were received from 

the Alpena Station, in four consignments, 2,051,000 eggs of lake trout. 

Their condition was only fair. Of these eggs, 955,000 were forwarded 

by express shipment, as follows: 

Date. Consignee. Number. 

Ae? Oe 0 8 ee ee are M. E. O’Brien, superintendent, South Bend, Nebr..........-...----- 100, 000 
21, 1893.2. 7eoee eee M. A. Green, superintendent, Caledonia, N. Y ...-...-----.-.------- 100, 000 
23,1898 ees a T. J. Griggs, fish commissioner, Spirit Lake, lowa..-.........-..--. 100, 000 
PA bs Bytes Sein S.S. Watkins, superintendent, St. Paul, Minn........---..--.-.---. 100, 000 
OA. 189R 3 Se eee C. C. Warren, fish commissioner, Roxbury, Vt...-.-..-.------- Hse 100, 000 
25 180p./.4 nee EA OST IS A CONTR GIN. lee alote Serene see eae ee ae aril a cicjaiehei pom mrate 100, 000 
25y 1893-02 Fe ee Green Lake Station, Hancock County, Me .................----.--- 50. 000 

1G ela te ee R. E. Follett, superintendent, Lime Rock, Conn...--....--.......--- 105, 000 
By BOB. spo sci<4see C. C. Warren, fish commissioner, Roxbury, Vt-.----.----....------- 200, 000 
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There were retained at the station, for rearing, 250,000; these were 

highly successful in hatching, producing an equal number of fish, which 

were liberated in the inland lakes of Michigan and Indiana May 3 to 138. 

Brook trout.—Through the courtesy of the officers of the Flint and 

Pere Marquette Fishing Club, arrangements were effected for obtaining 

adult brook trout from Kenne Creek, a stream controlled by them. The 

fish were readily secured in October by two employees of the North- 

ville Station and Mr. George Brown, associated with the club. In four 

days 415 were secured with hook and line and transferred to the station 

without loss. Kenne Creek was first stocked in 1580, and in the first 

season of fishing, 1892, more than 5,000 fish were captured, none measur- 

ing less than 6 inches. 

From original brood fish in ponds, 244,500 eggs were obtained from 

285 fish between October 26 and January 12, and from the new stock of 

trout, practically between the same dates, 41,600 eggs were taken from 

144 fish. There were retained for hatching 120,000, and transferred as 

exchanges, donations, or to other stations, 90,000, as represented below: 

Date. Consignee. Number. 

Dee; 26,1892... 22.56.56 Flint and Pere Marquette Club, Wingleton, Mich.............----- 25, 000 
an Nal ovos case te sae = Troutdale Fish Farm Company, Mammoth Spring, Ark.--....-.--.- 5, 000 

9618038. s2ece sheeee S.S. Watkins, superintendent, St. Paul, Minn ...-....-.---..--.---- 20, 000 

Mehra, (80s cae C.C. Warren, fish commissioner, Roxbury, Vt.-.--.----------------- 20,.000 
each er mere ee packs U.S. Fish Commission Station, Clackamas, Oreg .......----.-.----- 20, 000 

Loch Leven trout.—Among brood stock there was a reduction to the 

extent of about 400, chiefly on account of deaths, but partly from the 

transfer of the parent fish to the World’s Fair and to the aquarium at 

Washington, D. C. Between October 26 and January 16, 444,500 eggs 
were obtained from 764 spawning fish. There were retained for hatch- 

ing 118,000, consignments to other hatcheries being as follows: 

> Date. Consignee. Number. 

Wag. 2618922: saicnaee ns Flint and Pere Marquette Club, Wingleton, Mich.....---.-.---.--- 25, 000 
A ial Sa bof 8 eee ee ricietc §. Chinda, Japanese consul, San Francisco, Cal.-.--...-.---.------- 10, 000 

16, 1893 .-..| 8. S. Watkins, superintendent, St. Paul, Minn .............-........ 20, 000 
19-1893. . =. =. ..| E. B. Hodge, fish commissioner, Plymouth, N. H.........-------.--- 15, 000 
19, 1893 | W. P. Greenough, La Chévrotiére, Quebec, Canada ..-----.-..------ 10, 000 
Yee SEs ace ..| U.S. Fish Commission Station, Green Lake, Me.............--..--- 80, 000 

Meprelpleudscccceccssus Same) Farbush, Hartland, Weest. 2982. - ute wee cecce seen ar cs woes ne 20. 000 
SOS So sere ea was U.S. Fish Commission Station, Leadville, Colo...............-..--- _ 75, 000 

Total ies icwtowes ce sae sad tein ete eee is Seton Se elias& fret aati ate 205, 000 

Von Behr trout.—There having been no addition to the stock of brood 

fish, a decline in eggs was perceptible. The spawning commenced Octo- 

ber 26, when 6,750 eggs were obtained, and terminated January 7, the 

number taken on the last date being 1,750; the total product of 590 

fishes was 375,800. The number retained for hatching was 112,000, and 
the transfers, aggregating 225,000, were consigned as follows: 
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Date. Consignee. | Number, 

Ate Aa eee ee ies S. Chinda, Japanese consul, San Francisco, Cal..............-.---. 10, 000 
NE WS898s2: te aS. S.S. Watkins, superintendent, St. Paul, Minn..........-....--..-.. 20, 000 
1 U7 (9a IC eae ee ees Otto Gramm, State treasurer, Laramie, Wyo.....-........--------- | 15, 000 
TORIGOS IEF L583 E. B. Hodge, fish commissioner, Plymouth, N. H.......---.--.---. | 25, 000 
L9OTS93 26 So Loess W. P. Greenough, La Chévrotiére, Quebec, Canada. .....--...-.--- 10, 000 
POMBO Se = hea. kis U.S. Fish Commission Station, Green Lake, Me.......-....--..--.!| 50, 000 
Pc a M. E. O'Brien, superintendent, South Bend, Nebr..........------- 20, 000 

Feb. 1,1893....-. AaP Se Ee | C. ©. Warren, fish commissioner, Roxbury, Vt-...--..---....-..--- | 20, 000 
pal Ree ea ae eee R. T. Browning, fish commissioner, Baltimore, Md.-......-.---.--. 35, 000 
Dr NOS» eames cs>-.-'n | R. E. Follett, superintendent, Lime Rock, Conn................--- 20, 000 

Black-spotted trout.—In addition to the 940 already on hand, from the 

hatching of 1891, there were received in February, from Leadville Sta- 

tion, 2,287 fish of the hatching of 1892. The shipment consisted of 5,000, 

but owing to delays en route the greater part was lost. 

WhitefishThere were received from the Alpena Station, and for- 

warded February 20, by express, to the Fish Commission establishment 

_at Duluth, Minn., 6,000,000 eggs of this species. 

Pike perch.—FYor the purpose of illustrating fish-cultural methods in 

the exhibit of the Fish Commission in the Government Building at the 

World’s Fair, Chicago, collections of eggs of this species, to the number 

of 16,550,000, were made on Saginaw Bay and Detroit River in April, 

Mr. Herschel Whitaker, commissioner of Michigan, cooperating in their 

obtainment. In addition, 154,000 eggs of the common sucker were 
secured and forwarded. 

During March preparations were made for the care of the young fish 

derived from eggs held at the station, when the rearing-troughs were 

thoroughly cleaned and asphalted. The first were placed in rearing- 

troughs March 1. The mortality in May and June was somewhat 

unusual, and was charged to an insufficient supply of water and limited 

tank and pond areas. Thenumber remaining on hand at the end of the 

fiscal year, June 30, 1893, together with other fish in ponds, is given in 
the table which follows: 

Hatched in the year— 

Kind, | 1890 or 
; 1893. 1892. | 1891. pre- 

: viously. 

pe ULOMupaciaseowee sche sancceeses onacccpsdeeneccu were. cee eee AYA UU Mal RES ered ee Reeds es a 
TED) (ORG renee eee near ae eee a ee ee 60, 000 4,000 | 3,000 575 
PB CIBMOMOMSHU OME: 8. Fes fon hice anche ate aa eee eS DS Oe aes mcresales ate tes 1, 700 
WGTI SISO (eae, Coe EEE SOO EAE I eee ee CSET hae aan ema | 44, 000 O BOOM sos eee 900 
IE WSO OGG! (ROC Reoape sec re unsen Sete gee: bSCe Soe ee abba =e Seneseenos 1, 500 O40 ER 26 3 5 Se 

Mate oe S. Sa8 Sees a ee Oe ee nS 237,000 |  7,800| 3,940 3, 175 

ALPENA STATION, MICHIGAN (FRANK N. CLARK, SUPERINTENDENT). 
' 

Operations consisted in collecting eggs of whitefish and lake trout, 

the former being hatched at this station to a large extent and the latter 

transferred to the Northville Station. Mr. 8. P. Wires, as foreman, 

executed the fieldwork. In April, 1893, his services being required at 
the Duluth Station, he was relieved, HK. A. Tulian succeeding him. In 
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September field preparations were made for anticipated collections of 

eggs from the commercial fishing-grounds on Lakes Huron and Michi- 

gan. These preparations were continued until late in October, in the 

meantime repairs being made to hatching-troughs, tanks, egg-trays, 

and spawn-taking outfit. In November a night watchman, second 

assistant, and others to comprise the spawn-taking force, were tempo- 

rarily employed. Severe storms prevented the collection of the usual 
number of eggs. 

Whitefish.—The first eggs were received November 8, consisting of 

256,000, the total by November 30 amounting to 25,040,000, The 

losses while hatching were: November, 320,000; December, 1,180,000; 
January, 660,000; February, 240,000; March, none. 

On the 22d of February 6,000,000 eggs were transferred by express 

freight to Northville Station for reshipment to the Duluth establish- 
ment. The eggs retained, 16,640,000, commenced to hatch April 17, 

continuing slowly until April 20, when, the water turning cold, very 

few additional ones hatched until the 23d, there being about 7,000,000 ~ 

out by the end of the month. The last to leave the eggs came out 

May.8. The fry proved to be of excellent quality, and between April 

27 and May 25 there were liberated 16,640,000. 

Lake trout.—Eggs of this species were collected during November to 

the amount of 2,550,000, all being transferred to the Northville Station 
prior to November 30, in express freight consiguments, as follows: 

323,000 on November 11; 678,000 on November 17; 870,0000n November 

22; 180,000 on November 26; total, 2,051,000. The shortage represents 

the loss. The majority were taken near Thompson, Lake Michigan, 

but 250,000 obtained from Lake Huron by means of tugs operating 

from Alpena were best in quality. 

The water temperature November 1 was 42° F., and on November 30 

it had fallen to 33°, From this date until April 13 it ranged from 32.59 

to 33°, On April 19 it was 41°, on the 22d 38°, advancing after that 

date gradually to 41° on the 27th. From this date a gradual rise was 

experienced until May 27, when it was 56°, By the first of June the 

equipment was stored to await operations of the next fall. 

DuLutH STATION, MINNESOTA (R. O. SWEENY, SR., AND 8S. P. WIRkEs, 

SUPERINTENDENTS). 

Kt. O. Sweeny, sr., resigned the superintendency April 15, 1893, and 

S. P. Wires, foreman of Alpena Station, was appointed acting super. 
intendent. On June 10 Mr. Wires was made superintendent. 

In July the high temperature and generally unfavorable condition of 

the gravity water supply from Lester River rendered it impracticable 

to hold the young lake trout brought over from the preceding year, 

numbering 843,000, The surface of the water on the streams and lake 

was covered with a yellow powder, which on the lake was seen in 
areas 100 yards wide, 2 miles long, and 2 inches thick, consisting of the 

pollen of the flowerless plants of the family Lycopodiacee. On July 12 
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losses occurred amounting to 139,000, and as a result distribution was 

commenced, 340,000 being liberated in that month. The mortality 
continued, and during August 100,000 additional fish were liberated, 

completing the distribution. 

Lake trout.—On October 1 preparations were commenced looking to 

the collection of lake-trout eggs at Isle Royale. This island, in the 

northwestern portion of Lake Superior, is an uninhabited wilderness 

of jagged rocks and tangled thickets, containing neither trails, paths, 
nor roads, and visited by one steamer ouly, whose service is irregular. 

At Grand Portage a few eggs were obtained from fish caught in pound 

nets, all others being from gill-net captures. The weather was exceed- 

ingly stormy, and the quality of eggs poor. The first eggs were received 

at the station October 4, packed in boxes. Other shipments followed 

throughout this month and in November, the spawn-takers returning 

November 19. Low air temperature destroyed a number of eggs in 

shipment and the shrinkage was great. Measured on December 13, the 

total number was found to be 1,527,000. The first hatching occurred 

21st December, 10,000 having come out from the eggs by the end of 

the month, the last hatching occurring May 16. Fry were liberated in 

sixteen lots, March 8 to April 10, aggregating 850,000, there being left on 

hand April 15, 400,000 eggs and 695,000 fry. Losses in May amounted 

to 5,000, and in June to 15,000. There being a mortality of 6,000 on 

June 19, gravity water was discontinued, the pumps supplying water 

from the lake. Distribution during the month amounted to 1,075,000, 
deposited near the shores of Michigan and Minnesota, the total libera- 

tion during the year being 2,365,000. 

Whitefish—There were collected by station employees in the fall 

750,000 eggs of whitefish, the number on hand December 135 being esti- 

mated at 500,000. This number being insufficient for stocking waters 
of that region, eggs were assigned from Alpena and Put-in Bay stations, 

6,000,000 being received from the former, with a transportation loss of 

18,000, February 24, and 5,000,000 from the latter station, with a loss 

of 500,000, March 1. Between April 1 and 10 four lots of fry berated in 
the vicinity amounted to 145,000, leaving 10,382,000 eggs and 100,000 
fry on hand April 15. During April 300,000, fry were liberated, and in 

May 10, 182,000, of which 2,982,000 were put out in the vicinity of the 

station, 6,000,000 near the shores of Wisconsin, 1,500,000 near the shores 
of Michigan, the last eggs hatching May 24. In December, 1892, young 
whitefish appearing in the vicinity of the station (an unusual ocecur- 

rence), Specimens were sent to Washington for identification. 

Rainbow trout.——The Neosho Station being overrun with rainbow- 

trout eggs, two consignments were made to the Duluth Station, 75,000 

being received February 11 and 25,000 February 15. The losses from 
date of receipt to April 15 amounted to 5,000, leaving on hand 20,000 
eggs and 70,000 young. There were lost subsequently, 750 in April, 

6,000 in May, and 250 in June, the last hatching occurring May 21. The 

distribution of 83,000 occurred in June, 43,000 being placed in the St. 
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Croix and White rivers, Wisconsin, and 40,000 in Sandy and Partridge 

rivers, Minnesota. 
Pike perch—In March preliminary arrangements were made for 

obtaining pike-perch eggs from Pike River, and on April 30 a personal 

reconnaissance of the locality was made by the superintendent. The 

collecting period was brief, extending from May 1 to 15, and owing to 

the slow disappearance of ice fully half of the fish had spawned before 

they ascended the river to the egg-collecting point where a seine could 

be used. The total of eggs amounted to 14,000,000. Of this number 

500,000 were deposited in the stream where obtained, the remainder being 

conveyed to the station. The losses following transfer were 5,860,000 

in May and 2,146,000 in June, hatching occurring June 1 to 5. The 

distribution aggregated 5,500,000, these being placed, before absorption 

of the sac, near the shores of Michigan, Wisconsin, and Minnesota. 
Late in November there was a considerable fall of snow, and on 

December 10 ice above the dam from which gravity water is obtained 

formed to a sufficient thicknessto cut off the supply to hatchery, enfore- 

ing the use of steam pumps in obtaining lake water from crib wells. In 

January the mean temperature was 5.66° below zero, and in February 

show was more-than 3 feet deep on a level, the ice at end of March 
above gravity dam being 4 feet thick. On April 30 the water tempera- 

ture was 35°, and on May 10 the ice was still obstructing the passage of 

water to the hatchery from the gravity dam. By May 31 the average 

temperature of the water was found to be 39°, and in June it had 

reached the point of 70°. The distribution for the year was: Rainbow 

trout, 83,000; lake trout, 2,355,000; whitefish. 10,482,000; pike perch, 

5,900,000; pike-perch eggs, 500,000. 

QUINCY STATION, ILLINOIS (S. P. BARTLETT, SUPERINTENDENT). 

The collection and distribution of native food-fishes from the over- 

flow river basins was continued on the same basis as in former seasons. 

While this work does not aggregate large numbers of fish distributed, 

their larger size more than compensates for absence of numbers. 

On July 15 the water in the LTilinois and Meredosia rivers was found 

to be receding, the banks'at that time just beginning to appear above 

the surface. On July 23 the water was still high, but falling, affording 

an opportunity for the commencement of operations in August, when 

both rivers and the overflowed lands were worked. A111 collections are 

secured with seines, the fish being transferred by small boats and a 

special steamer to the railway tracks, where the cars are in attendance. 

The difficulties in prosecuting this class of work are great, one of the 

worst being the high temperatures prevailing in air and water. A 

large proportion of the fish captured were taken from water only 4 

to 8 inches deep, with an underlying deposit of soft mud 10 inches 

or more in thickness, and in hauling the nets it is impossible to avoid 
drawing ashore quantities of this substance, thereby suffocating the 

fish unless quickly removed. Another difficulty is in securing at the 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 109 

right time a sufficient number of fishes of prescribed kinds to make 
up a carload consignment. Were it possible to make up carloads of 

any and all kinds a large amount of time would be saved, but large 
numbers are taken that can not be utilized in making up a particular 

shipment, and the fish must be separated and some transferred to 

storage for filling subsequent orders. 

It is found that there is a wide variation in the abundance of the 

different species in different seasons. There may be one year a very 

plentiful supply of a given kind, and another year the same species may 

be conspicuously scarce. There is a similar variation in the abundance 

of species in the different localities. A particular pond may, one year, 

produce a large number of black bass, but another season will perhaps 

contain practically none. When large quantities of fish are secured the 

surplus is placed in storage ponds, as the fish can not be successfully 

held in live cars. The common practice is to return all of the more 

common varieties to the waters immediately around. 
On Meredosia Island quite a large storage pond, not altogether safe 

from freshets, was provided for the holding of the surplus or reserve 

catch. When operations began some fish were in these ponds from June 

of the fiscal year preceding. Another pond for breeding purposes, sit- 

uated near Naples, was secured. It is near the Illinois River and above 
high-water mark, and a number of large black bass were this season 
introduced in it with the object of securing young bass the next season. 

A noticeable feature in the operations this year was the presence of 

great numbers of carp, quantities being taken with haul seines, they 
being as numerous, relatively, as any native species. In that particular 

locality they were consumed as food in greater proportion than any 

other kind. Young carp hatched in the spring of 1892 were so abundant 

that they were caught with hook and line at every point on the two 
rivers, their length being 6 to 10 inches. Operations were very much 

benefited by rains which fell about September 10, cooling air and water. 

The periods during which the cars were engaged in the movement of 

fishes are as follows: Car No. 1, September 24 to December 2; Car No, 
2, August 11 to October 30, and Car No. 3, August 7 to November 5. 

The facilities for the transportation of the cars afforded by the railroad 

companies were the best yet secured, the officials being not only cour- 

teous, but furnishing a greatly increased amount of free transportation. 

The assistance furnished was of such importance that to this source is 

to be attributed in large part the accomplishment of the best season of 

work at this place. The number of fish sent out was not larger than 

in any previous year, but they were larger in size, many black bass 

weighing 2 to 3 pounds, but those averaging about a pound being the 

more numerous. When liberated the fish were counted, and with very 
few exceptions they were counted when loaded on cars. 

A large area of territory was covered in the distribution, comprising 

Arizona, Colorado, Idaho, Illinois, Indiana, lowa, Kansas, Kentucky, 

Michigan, Missouri, New Mexico, Ohio, Oregon, South Dakota, Ten- 
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nessee, Virginia, Washington, and Wisconsin, some fish also being trans- 

ferted for distribution in the New England States and to the District 

of Columbia. The mileage of the several cars is shown below: 

Car. Free. Paid. | Total. 

Sifax, 15 So Se ee Re Sor er cre aed a eA ae nce | 6,612] 1,567 8,179 
1. a) Ot oS Ee tons Se Re Ee ae hes er ae eo | 15,127 2,663 | 17,790 
PNG ROSE ech cee Em Ee, Ae as De 2 ae A Co cna Grae Cae 15, 010 2,921 | 17,931 

Teta ae er cy Ske Oe shes: Ie nae ac ines ant ar ieee 36,749 | 7,151 | 43, 900 
! 

That the distribution was highly satisfactory may be seen from the 

statement below, indicating the successful liberation of 64,633 fish out 

of 67,187 delivered to the cars: 

Furnished . 
Kind. for dis-. | Lost in 

tribution. | ‘T@™8!- 

COSTE) Wh an hes S555 SC ORC SOD oe Isaac DOSES CDE SOSES SONS IDOI S AGASSI EIAs aTS | 7, 811 80 
Yellow (or ring) perch -.-- e Sees 4, 454 126 
Rake Perchiay ee ace aimee Se soc 845) |ciceiacents 
White bass. 2-252.-5522--.<3- 1, 877 167 
ESA RRS oes eines ois Sasi ee ble ee miceainic own a plop lores ein eel wie moc ieereasecmenens 33, 987 470 
VOCS TROT O IG TO ae A eS I te See aS te ele Ee Ee es GCs Coc Optics BS GTONE 671 
(OR UE) n05 pias Sa eo no SO DO OUEUOT - DUD pee ebes. Sap qsee sootaec soe IoD anos See 10, 754 814 
Shee Tu TSH OS Be ee Shel Si ee a ae ee ee ae i ai Soper cabo snonuSon ep anos 1, 756 194 
PARE K OP DL ee cictes ia sinter ce see Eh Del Sale op aie biete ee aie Sele vin eie violate mie emter em ainiotate bre mae 133 32 

A consignment of fish, representing the different species, forwarded 

to the aquaria at Central Station is not included in the statement above. 

Cold weather early in January terminated the regular season, and the 

work subsequently consisted in making collections in May and June and 

forwarding to the aquaria at the World’s Columbian exhibit. 

NeEosHO SrarTion, Missourt (WILLIAM IF, PAGE, SUPERINTENDENT). 

The superintendent was specially detailed to assist in examining the 

site of the proposed station at San Marcos, Tex.; he also accompanied 

Car No. 2 during the distribution of the rainbow-trout yearlings in order 

to inquire into the cause of mortality among them in transportation. 

Examinations were also made with the view of obtaining pike-perch 

eggs from the vicinity of Baxter Springs, Kans., and of the overflow 

district of northeastern Arkansas, along the line of the Kansas City, 

Fort Scott and Memphis Railway, for determining the possibility of col- 

lecting and distributing native food-fishes from river swamps. An 

addition to the station was made in the nature of a trout pool 6 by 60 

feet, planked with 14-inch oak, with the expectation of its holding during 

the rearing stage 25,000 rainbow trout. 
A satisfactory number of trout were brought over from the last fiseal 

year for rearing and liberation in the fall months, but the production 

of black bass was below the normal, and the carp were few in number 

and of too large size for successful pail shipments. On hand October 

24, 1892, as determined by actual count, there were as follows: Rainbow 

trout, 40,266; brook trout, 1,200; tench, 19,000; black bass, 2,174; rock 

bass, 9,548; goldfish, 1,490; carp, 670; total, 74,348. 
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Owing to the quantity of work in the distribution service these fish 

could not be liberated with sufficient promptness, and the following 

losses occurred: Brook trout, 100; tench, 3,872; black bass, 204; rock 

bass, 548; goldfish, 553; carp, 36; total, 5,313. The losses among rain- 

bow yearlings were very small, they being held in rearing-ponds under 

normal conditions up to the time of delivery to car messengers. 

The 3,500 brook-trout fry brought over were diseased and continued 
to die until the last of September, when the survivors suddenly com- 

menced growing rapidly, and those remaining for distribution were in 

fine condition. 

The distribution of rainbow trout occurred between December 23 and 

March 31, the deposits being made chiefly in Missouri, Arkansas, Texas, 

Kansas, Illinois, and Iowa. The tench were shipped between Decem- 

ber 3 and March 20, being placed chiefiy in the waters of Missouri and 

Texas. Black bass and rock bass were liberated between January 19 

and March 15, these being sent chiefly to Kansas and Missouri. 

The distribution was as follows: Rainbow trout, 38,684; brook trout, 
1,000; tench, 14,855; rock bass, 9,000; black bass, 1,968; carp, 634; 

goldfish, 937; golden ide, 10; total, 67,088. 

In addition, 200,000 fingerling shad were liberated in waters tributary 

to the Gulf of Mexico. Their number could not be ascertained except 

by estimate, owing to the fact that these fish can not be successfully 

handled. They were the product of 700,000 fry sent from Washington 

in the preceding June. In preparing for their release the hatchery 

branch was in October cleared of shoals, drifts, and aquatic plants for 
three-quarters of a mile to a point where it empties into Hickory Creek. 

Early in November, when the branch was swollen by rain water, the 

6-months-old fish were allowed to pass through open gates. They were 

some hours in escaping, a continuous silvery mass. These were the first 

fingerling shad planted in waters tributary to the Gulf of Mexico. 

The pond which contained the shad was infested with crawfish, 1,750 

pounds being removed and destroyed between August 3 and October 

31. These were estimated to be 70,000 in number. By some unaccount- 
able means black bass of the large-mouthed variety were also present. 

In preparing for receipt of the shad the pond had been drawn in Novem- 

ber, 1891, and the bottom exposed for three weeks, and in the following 

April the process was repeated, all water connections with black-bass 

ponds having been broken and an independent supply being estab- 

lished. On August 3, the intruding fish being observed, a hook and 

line were brought into use, and on the first day 5, averaging 14 pounds 

each, were caught, and by October 31 the catch had reached a total 

of 152. It is believed that they burrowed in the mud, surviving the 
absence of water during the two periods mentioned. It is not detinitely 

known that the black-bass lived imbedded in the mud during these 

periods, but the indications point to the correctness of this supposition. 

A large amount of material was furnished for exhibition at the 
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World’s Fair, and to the World’s Fair commissioners of the State of 

Missouri. Specimens of fish and other natural-history collections were 

furnished to Prof. S. E. Meek, curator of the museum of the Arkansas 
Industrial University. 

Of the rainbow trout brought over from the preceding year, 1,500 

were set aside for brood fish. These were weighed and measured in 

February and fed for sixty-three days on a diet consisting of 2.85 

pounds of beef liver and 15.5 pounds of mush made of mill shorts. 

During the succeeding twenty-seven days they were fed on 4.44 pounds 

of liver compounded with 22.94 pounds of mush. On the dates April 

26, May 20, and June 19 they had progressed from the aggregate weight 

of 140.5 pounds to 390, 480 and 522.2 pounds, respectively. The cost 

of each pound at the end of the first period was 3.6 cents, at the end of 
the second 1.16, and at the end of the third 6.5, the price of liver being 

4.5 cents per pound. 

Dried blood in conjunction with mush was tried without good results, 

owing to the fact that the substance could not be reduced to its original 

state so as to freely mingle with the farinaceous matter. Experimental 

tests were made with cotton-seed meal. <A trial with purely farinaceous 

diet was made with rainbow-trout fry with satisfactory results. 

Examinations for Gammarus in the surrounding streams having 

demonstrated that none was present, 1,000 were obtained in December 

from the Mammoth Spring, Arkansas. Introduced into the black-bass 
ponds, all apparently were destroyed, but in,the others they multiplied. 

An attempt to convert into fish food the crawfish destroyed was unsuc- 

cessful, as the time consumed in handling was not economically invested. 

Rainbow trout.—This species has attained unprecedented growth in 

the ponds of this station, where it has been demonstrated that they 

will spawn the second year. All reports concerning the growth of fish 

liberated in the waters of the Ozark region have been encouraging. 

On December 14 the 3-year-old brood fish commenced to spawn, 

and by December 30, only 23,000 eggs having been taken, it became 

evident that the parent fish would not enter the spawning race. 

Thereupon a haul seine was applied to their capture every day‘ until the 

close of the season, March 7. The quality of the eggs being superior 

to those taken last year, the conclusion was reached that the hard and 

glassy kind heretofore puzzling the minds of all concerned were the 

result of overretention. In the preceding year, when the spawning 

race was depended upon, 60 per‘cent of all eggs taken were of the kind 

named, while this year none were of that character. Hence, it is 

inferred that the hard and glassy eggs may be avoided by seining, and 

taking eggs from fish as soon as mature. The total from 730 females 

was 672,526, of which, 844 per cent, or 542,868, were fertilized, the 
average number of eggs per fish being 935. Of the fish stripped, only 79 

voluntarily entered the spawning race, all others being forcibly captured. 

As this station was equipped and designed to hatch only about 60,000 

eggs, it was impracticable to care for the number obtained, and 21 
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lots of eggs, aggregating 463,500, were shipped to other points, as 

shown by the following statement: 

Date. Consignee. Number. 

Barb pass) cede oe dec S02 H. M. Garlichs, Missouri fish commissioner.....-...---.......----- 20, 000 
EE a ecia cea can sss Central Station, U.S. F. C., Washington, D.C ..............-...---- 15, 000 
pipe ee ae. [bese 1G Bere ee esa ae em ee ee erie ataae Baa 17, 500 
Sits eee ae eee eI (TGS Sees Seas ae ec cera erecta ce pa 20, 000 
205 .aiSoAssogeoesee Wytheville Station, Wytheville, Va.---.-.-....-....----2-----000- 15, 000 
lit nee OSes eee do ne ae oe aera Ne Ge A nO aaa Rae tt care leg 15, 000 
Pin ee a eee Meh OSes ol es Sue a ond Ae SEER ate Sere PS hanes uae 33, 000 
bremeeasats ne a> - Cane Me Station Us Sol wees Wiashinevony De Ope sscscece cae te eceeae 29, 000 

eDeele ms -te nic ecciclas ose aie (MO... 22 oen e eeeeeeeeenneneeeeeeeeeeeeeeeeeeeeeeeeeee 23, 000 
7d eB ce ROE EOE Cate Warren’) Vermont commissioners se \seciae cite eee seen 36, 000 
Gh sets eddtessie Green Lake Station, U.S. F. C., Green Lake, Me...............--. 30, 000 
OO SSPe Corooemer Duluth Station, U. S. F. C., Duluth, VIII Se Strachan eae 14, 000 
Try cS Td GURL AEE Fess oie eet R de Tsoi Om Oe Sanaa Bee a Beer ere 45, 000 
(Decicite eS See Oe ee SeenA do BABI COD JORDON OAR OD RES 66 CARE ae CRD SESS, IES Se BE eDeeeeartee abe ate 16, 000 

Lid, accadecbonaee tee Soe BRU Os Bae ade et OAC BAR ORR RSS Se OSE MoO Uae a aeTe ch eo eh eres aan B 22, 000 
10) Pie Orisa. Se ceeerae nines i Bay Station, U.S. F.C., Put-in Bay, Ohio....-....-....---- 21, 000 
TB nociaclaS SSeS EIH eas AN [Rees an ie ey enc rath Ohne CR PGR RE MCE eS Ea 78 27, 000 
Ie aac Spee see precios do Sone Soe cade BAApe moose ehe pobadn ae 7 oSnoo Secrets or SBOE OTE AGES 20, 000 
LG ie Se meds oe MERE ene ee i Ba re A IAN em Ee Se Sheree CAC 7,500 
DA ae pea ess cosh M. = O’Brien, superintendent Nebraska Fish Commission. ....... 21, 000 

INTE AS elolnca ta cicleitieisv.sisje|= <nie = CO Semnca sa selene ccna cisco Paes eee ss see teen eee er ae eee te eee 16, 500 

MO talve secs ctecicc cases secession cise ee aoe nataee Sera olds demiaaise ciate 463, 500 

With the exception of one package lost in a railroad accident while 

en route to Green Lake Station, the eggs were received in good condi- 

tion and were pronounced to be of high grade. No sphagnum moss 

being available for the unexpected shipments, fine shavings of common 

grades of sponge weve used for packing the eggs on the canton-flannel 

trays. It was found that a much larger amount of labor was required 

to prepare it than sphagnum moss, but, its expansibility being more 

uniform, the pack could be much more evenly effected and with greater 

safety. Moreover, this material can be reused upon being subjected to 

boiling. One pound is sufficient to pack 15,000 eggs, it not being used 

in the outside packing employed to exclude atmospheric heat. 

The eggs retained for hatching and rearing were 74,700, which by 

April 17 afforded 60,000 fry, then placed in pools for rearing. The eggs 

being of different ages, the hatching was prolonged until March 26. 

Losses in fry during the hatching process were 7,838, of which 6,051 

were killed by the choking of an inlet pipe by a small fish. 

In May an epidemic occurred in one of the pools, about 8,000 fry 

dying, but the mortality was soon arrested by applying salt and earth. 

Pond species—In February preparations were commenced in antici- 

pation of the spring spawning of pond fishes, the water areas being 

drawn and cleaned and all necessary materials brought together in 

proper condition. In the four weeks succeeding April 10, constituting 

the height of the spawning and hatching season, there was a rainfall 

of 8.8 inches, accompanied by five severe hail-storms and three wind- 
storms, the latter carrying bunches of moss and willow roots laden 

with glutinous eggs out of the ponds, thousands of additional eggs 

and young being destroyed by hailstones and raindrops. Owing to 

the flooded condition of the large streams there was an influx of 
F. R. 93——8 
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aquatic birds, many of which attacked the pond stock, capturing some 
of the spawning fish from off their nests of eggs. For nineteen days 

it was necessary to have the station patrolled by one of the employees, 

during which time eight fish-hawks were killed. This station is not 

only infested with crawfish, but by many wild animals, and constant 

vigilance on the part of employees is necessary. The records show the 

following as having been caught during the fiscal year: Kingfishers, 9; 

wild duck, 52; gull,1; grebe,9; water-hens, 11; fish-hawks, 9; bittern, 

15; heron, 3; egret, 1; owl, 1; turtles, 43; snakes, 98; frogs, 794; 

muskrats, 7; raccoon, 1; mink, 1; water rats, 15; crawfish, 267,460. 

The black bass began to prepare nests toward the end of April, and 

by May 15 as many as 15,000 young were transferred from the nests to 

unoccupied ponds. A larger number could have been transferred had 

the pond area been available. The tench, which spawn at this station 

at two years of age, deposited their eggs by May 15. The golden ide 

spawned profusely April 7, but without effect. An attempt was made 

to artificially handle a portion of the eggs, but without success, all 

being found covered with fungus at the expiration of ten days. The 

eges flowed freely and were apparently in good condition. In color 

they were dark brick-red. In August, 1892, the rock bass were found 

to be spawning for the second time in that calendar year. The channel 

catfish again, for the third season, failed to deposit eggs, for reasons 

unknown, every care having been bestowed upon them. 

The rainfall for the year was 37.3 inches, the fall of snow being 10.75, 
The maximum air temperatures in July and August were 105° and 1029, 

respectively, the lowest temperatures being reacted in December and 

January, the thermometer registering 8° below zero in the latter month. 
The extremes of temperature in trout ponds were 80° maximum and 

32° minimum; in black-bass ponds, 88° and 36°. Ice gathered from 

the ponds and stored in December was 6 inches thick, and comprised ~ 

about 60 tons. The fish remaining on hand June 30, 1893, of all kinds, 
are represented in the statement which follows: 

Hatched in— 

Kind. 
9 1890 or 1893. 1892. 1891. eaklinn: 

INI DOW ALOUD ode. cpleccsith ees wae tech a eals See weet eaee eee 52, 000 1000 “foes. ft ee 1, 000 
IBIBO DASE ace be tic em et aceeses eemes oh peel katona Meee oe aee DB OUO Maes ap Men cc aacranrate ead 25 
Layers OF) (6 Ae a i ee oe eee ec oc eco tooobbmaoos ot BOSOG0! He fies ce n-|.onccemsee 115 
Pe Oe CACC OOO SE SO DIARIIC HOODIE TOSCO S55) TIO aa Bd | ees ea 0 
HUB wc sco ce dbse boar das me ca deceweneciadtobenshetes slo: teem | GemeerEee [Ebene ste s.]a osecaeeae 20 
ONO DY na notes horace awh Cocca nics aioe pals ea eeee seas eee DOR OOU eile wasabi) see ceeieb ee 25 
GFOLDEIING es cache whee cou ee fos ect e basal ebuadeuca sees acemel Meee eed mee cre ones 4 16 
PS OLONG Ibo chaschene scene sane sucewe ue cuss ata Rete Reeeeeee 2 LO ay eee oe 29 

LEADVILLE STATION, COLORADO (H. D. DEAN, SUPERINTENDENT). 

Work was confined to the salmonide, the fish liberated being of 
yearling size, and the output larger than. in any previous year, 
amounting to 178,900 fish and 60,000 eggs. 

In addition to repairs to the old hatching-house, 14 new rearing- 

ponds were prepared, the smallest being 5 feet wide and 15 feet long, 
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and the largest 15 by 40. These were constructed with plank sides, 

the smaller ones being also planked on the bottoms. 

As the result of the breaking of the bank of the lower lake, May 27, 

the water supply for a month was obtained from the De Mary irrigating 

ditch. As the temperature of the lake water rose to 70° F. in the 

warmer portion of the day, half of the station supply was obtained 

during summer from the ditch. In September the establishment was 

threatened with forest fires, requiring some labor to save the building. 

A snow-fall of 5 inches, October 31, removed the danger. 
Egg collections were made at two periods, the first from November 

to January, inclusive, and the second in Mayand June. There were 

brought over from the preceding year eggs and fish represented in the 

table which follows: 

Two Brood 
Kind. Eggs. Fry. | Yearling.) yearsold.| stock. 

CR eSNOUheO! GROWL = ones -ininensinn nee 5 144, 983 91, 168 | 321 733 938 
PWehOWaiMInG GLO be col cai oe ocla seems nehieia crate sls wae| ates sacle 1, 755 | DS14 ess ERE SSS ee 
SESRID UAV LEO ULL) toe casa a/creie sya cou cine og «1c sntsciiee soles 3, 145 T9000" enews. ee ee 30 3 
Toei If: (HRERTIL, - bel ge ee a pape MAE Pee pe tne REE ee eee 169,492 | 1,907 1, 480 93 
NUT BSE TO ie oe pop apes OnGe Dead neEDOOncecseeal bear oseooe 56, 190 | Sennanonde|Goosessa5allagzadoce 
MGGHMEVCINLTOULD usc sia ccccs cals otic 2 nas tee sodeeeee (gece Mee Sac LOCOLSN eee See MOSM NSLE SSE 

Of the eggs of the black-spotted trout there were shipped in July the 

following: HM. M. Orahood, Denver, Colo., 30,000; G. Schnitger, Laramie, 

Wyo., 25,060; Otto Gramm, Laramie, Wyo., 5,000; total, 60,000. All the 

other eggs were hatched, 15,000 black-spotted fry being transferred to 

the Wytheville Station in July. 

Losses among the younger trout, under going rearing, may be inferred 

from the following statement of numbers on hand September 30, by 

count: Black-spotted, 77,100; yellow -finned, 250; rainbow, 1,800; brook, 

105,300; Von Behr, 34,000; Loch Leven, 4,900; total, 223,350. 
Distribution was effected between November 12 and December 24, 

the fish being sent for the most part to Colorado, Montana, North 

Dakota, Nebraska, and New Mexico. Those furnished for distribution 

are as follows: Loch Leven, 2,600; rainbow, 1,550; Von Behr, 30,050; 

brook, 98,200; black-spotted, 46,500. 
In November 5,000 black-spotted yearlings were transferred to North- 

ville Station. There were also distributed 23,000 hybrid trout, 300 of 
which were forwarded to the Central Station, Washington, D.C. Asa 
result of attempting to hold over a considerable number of yearling Von 

Behr trout during the winter, 17,000 were lost, it being impracticable to 
induce them to take food in the low water-temperature prevailing. 

Materials collected and forwarded to the World’s Fair, Chicago, con- 
sisted of black-spotted and yellow-finned trout, showing development 
up to six years. Adults, 375 in number, reached destination without 
loss. In addition to the live fish, alcoholic specimens of ovaries, eggs, 

and embryos were furnished. 
Brook trout.—Observations at this station point to the superiority 

of the brook trout over all others for Colorado waters, native varieties 
not being excepted. In October, when the adults were placed in the 
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spawning-ponds, it was found extensive losses had been sustained and, 

to compensate, 900 fish, weighing on an average about 0.3 pound, were 

purchased. It was believed that missing fish had been stolen, or pos- 

sibly destroyed through cannibalism. 

Eggs were obtained from three sources, the ponds of the station, 

Uneva Lake, and the private ponds of Dr. John Law. The collections 

were satisfactory in number, but inferior in quality. The first were 

taken October 28, the total collections from the station ponds being 

268,800, of which 205,000 were obtained during November. Nine trips 

were made to Lake Uneva, where 70 adult trout, weighing nearly 3 

pounds each, and 153,600 eggs were collected in November. The owners 

of the fish, Messrs. Searl and Lazenby, by way of return, received 25 

per cent of the fry in the summer following. After Dr. Law’s hatchery 

had been filled with eggs, he allowed the remainder to be taken by the 

United States Fish Commission, and in December 50,000 were secured. 

Both those eggs from Uneva Lake and Dr. Law’s establishment 

proved to be of poor quality, 50,600 from the former place having been 

discarded by December 31, and 40,000 from the latter by February 28. 

The losses were attributed to defective fertilization. It is, moreover, 

believed that the prolonged period of incubation, on account of low 
temperature of the water, is of great disadvantage, eggs not being. 

hatched till the end of five months. The temperature throughout this 

period remained at 34° F. On January 31 the eggs in Dr. Law’s 

hatchery, in a temperature of 43° to 44°, were nearly all hatched, they 

having been taken in the month of November. 

Black-spotted trout.—The results with this species in small breeding- 

ponds have not been satisfactory. Out of about 4,000 adults captured 

and confined at the station during the four preceding years, but 800 

were this year surviving, and it is believed that the only source of 

dependence for eggs will be on wild fish in open streams and lakes of 

this region, the most inviting field being Twin Lakes. Eggs collected 

amounted to 118,600, all at the station except 18,000 from Sweetwater 

Lake. Attempted collections at the latter place were in conjunction 

with the State fish commissioners of Colorado. The first eggs of the 

season were taken May 25, collections for that month amounting to 

nearly 35,000, and in June about 83,000. A shipment of 20,000 was 

made to the World’s Fair, Chicago. 

Rainbow trout.—In June there were taken from fish confined in the 

ponds 6,200 eggs, of which 5,665 remained on hand June 30, 1893. 

Loch Leven trout.—EKgegs to the number of 75,000 were received from 

the Northville Station by express freight February 14. On unpacking 

they appeared to be in good condition, but on the succeeding day as 

many as 10,000 hatched prematurely. The hatching of the remainder 

was normal, but before the feeding stage was reached about 65 per cent 

perished, 
In February the mean air temperature was 15°, with a snow-fall of 

54 feet. This remained on the ground to such an extent that in the 
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month of April it was necessary to shovel out a mile of the road to 

Leadville several times in order to obtain supplies. In the latter month 

outdoor operations were resumed to a slight extent, and in May the 

ponds were cleaned and those injured by heaving of ice were repaired. 

At this season black-spotted and rainbow brood trout were transferred 

to spawning-ponds. The full stock of eggs and fish on hand at end of 

fiscal year, June 30, 1893, follows: 

: Yearling 
Kind. Eggs. Fry. and two Breed 

years old. ue 

SACK RDM ULCO: MOMs =o -clmlsnceis = arose oe oo miinie vie = =e = =e a fo BGEEEM ER cesesasllacssees soc 977 
PREPS CH LTOUL S25 nas ceo oka oneal shies dee cari cicreasae'sc \seeesonssn)lecensagsce 1,060. sae 228" 
Toul DOS) TORTS ipomociaSne GObeE PADS H ODE ARTE OOO RDODOORANE!| BN GGO: |e teartee| eae ere 28 
EMR LIERN Side posers Gialalcinier eae ot ateclata/ cela mts nie etaearsicia cio mare talatatersictelinia:aillens, arts ivavore © 74, 032 6, 338 1, 414 
aor TRIE CNTR eee Oo ae Reese eee BOM anor ee ae EOD SOCOCCe dE REs Heso0l Emre uOSere 1), 450) anor eae 
MRME CE RNUEGU Ue ore tent oer eee eee orl asec sania tel eens ose Bale 22, 368 | 1, 970 27 

IDG PA, so ghe a eaean giao coataed Toga oboe poopBcemeaae|| 63, 254 96, 300 10, 818 2, 446 

BarrpD STATION, CALIFORNIA (LIVINGSTON STONE, SUPERINTENDENT). 

The production of this station, consisting almost exclusively of 

quinnat salmon eggs, is largely transferred to the commissioners of 

_the State of California. At their hatchery at Sisson the eggs are 

hatched and fry liberated under direction of those authorities. 
Mr. G. B. Williams resigned the superintendency and turned over 

the property of the station July 29. He was succeeded by Mr. Liv- 

ingston Stone, who had charge of these operations at their installation, 

he reporting August 10. 

The first salmon yielding eggs was caught August 15, the fish, how- 

ever, at that time being too scarce to warrant regular hauling of seine. 
On August 24, regular work being started, 44,000 eggs were taken. 

The California State law, permitting pr parietees of canneries to operate 

seines until September 1, enabled ee operators to catch nearly all 

the summer run of fish in the lower part of the Sacramento River, 

and the take of eggs from the summer run amounted to but 854,000. 

Egg operations lasted only nineteen days, during which time 220 

spawning fish were handled. All eggs taken, with the exception of 

about 500,000, were forwarded to the State hatchery at Sisson. 

Egg collections from the fall run of fish commenced October 20, the 

number obtained being 2,275,000. At this time funds having been 

exhausted, operations would have ceased but that the California com- 

missioners came to the rescue and paid expenses during a period of 

about one week, there being obtained through their efforts 423,000 

additional eggs. The whole number of salmon spawned during the 
fall run amounted to 620, the eggs produced being 2,696,000, and the 

aggregate for the year being 3,530,000. Work was abruptly stopped 

November 26 by a violent snow-storm. The eggs taken from the last 

run were forwarded to Sisson. 
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Storms were frequent and of severe character. In October 250,000 

eges were destroyed by high water, and in December the McCloud River 

was swollen to a height of 175 feet, no mails being received during a 

period of ten days. The current wheel, supplying the hatchery with 

water, escaped damage, and at the end of the season was taken to pieces 

and stored. 

In the statement which follows it will be seen that 533,100 young 
salmon were liberated at the station, these having been placed in the 

McCloud River in December. Egg transfers to the California commis- 

sion are shown by dates. 

Date. Run, ete. Number. 

(Otie Disscocconsccenes= Sibaiinsee geht e ses os5 50 So ese Se aso OOOO Oro Io Odo I Joe ssSgseGasenc55 300, 900 
INOwagO sascsescemae ricer LU Wi pss eagosqosue GaSe eb eco S eo DOCOnoDe JodcieoosocrHinascsscooso: 477, 000 
DBC au ate steele nisin w atels!|sieroe (Eon ane ce bee neo sete COOnO BE CORO Re nods SH SnOsG Aabosascec: 513, 600 

Wisecsanceeoucese lprattes COPA reece ccc ceeneen cers rece sae see secs seen asec en eae a =e eet 541, 000 
Oe set asec ss casees lswieyers GO = 2 22ske Meee cen ca oe ee cee oa ee Salen see ee ee eee ae alee 248, 000 
Qiecaacelccwiareasinimre 1a a biyer gy Ci Gee 85 Sera ese Scena sSnicoguendos Son saoSeacnesuascnasec aa5 533, 100 

Losses, including 250,000 resulting from storm.......-----..--.---- 916, 400 

TRO Beal eat ate ro mele ale te beat ete ole ie late le tere fates mele ta etme lind slot oimieliiet teeta 3, 530, 000 

Rainbow trout.—In January preparations were made for the collec- 

tion of rainbow-trout eggs to be forwarded to Japan, and for that pur- 

pose 10,000 were secured. These were transferred in five consignments 

during March and April to Professor Sasaki, agricultural and commerce 

department, Tokyo, four shipments arriving in satisfactory condition. 

In January anew seine boat was built for future use in capturing adult 

salmon. In Aprilasurvey was made looking to a gravity supply of water 

from a neighboring stream, and after its completion the scheme was 

considered practicable. In June work was commenced on the rack 

across the McCloud River in preparation for next year’s supply of adult 

fish, no salmon being permitted to ascend after June 30. 

A collection of salmon eggs and fry, together with their natural ene- 

mies and food, was prepared in alcohol and sent forward, to be included 

in the exhibit at Chicago. The 7 a.m. air and water temperatures for 

the year are shown below: 

Air Water 

Month > 
Max.| Min.| Mean. | Max.| Min.| Mean. 

1892. ° ° ° ° ° ° 

TUN ete sess cia racla are ens Mee aot eto wala atava\ min, dala ats atmiate inte Rete 68 42 | 57.80 60 52 54. 35 
PAGES posite asa eens ceo ae Cb Nae e etme ontaaeen als tstecereioe 66 40 | 55.58 56 52 52. 61 
RONLOMUOL cick cis nit aie ceintec loin cis awe seis ose meretaciecinnts metestetatets 64 44) 51.6 53 50 51. 76 
AQETOMOD were miet ss are oe Chien cca t ata vsic cs Saeatnm ce mies Meme cee cer 50 33 | 42.77 50 43 45. 87 
PNSFVOIMDOL Sas ccccene cukictncies se ceke eke e rea sect tees MoE eee 51 25 | 39.63 43 39 41.76 
MBBURUIDOL stan onde wlesaw eo chien tacascebwin bs Gennes Leena cee 58 23 | 38.25 45 38 42. 03 

1893. 

UUIUISEG veitn avin nip alec oa. bis a'snla tance eedine eimai ba eee eee 46 25 | 33.61 45 41 42.70 
IG TNIMEW eo bes csi cone oes cee genase hone cseens aakn eee me 45 22) 37.32 46 39 42. 64 
ROME Sense co we Son chs SMS RE oa MID SENS we Ria are eters 52 26 | 40.51 48 43 45.12 
LA il lS: > ae So eer ees See he eee eee ce ae ee) 58 32 | 43 47 41 45. 73 
BVI oreaa assets doko on crac s an ncn ene as ae a canes eer 65 40} 51.35 51 46 48.74 
MN eeirecl Seen c antes odeceacepea ss nate ceueeeeOee Eee eee 66 47 | 55.06 57 48 52.6 
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Fort GASTON STATION, CALIFORNIA (LIVINGSTON STONE AND W. E. DouGueErry, 

Captain U.S, A,, IN CHARGE). 

This establishment was the first experiment in occupying a Govern- 

ment reservation on the west coast. Privileges granted by the Interior 

Department were continued, and the outlook for further good results is 

favorable. The water supply is unlimited and of finest quality. The 

building occupied combines hatchery and quarters for employees. Five 

ponds are employed in holding brood fish and as nurseries. 

On the abandonment of the reservation for military purposes, July 

1, 1892, supervision passed from Capt. Frank H. Edmunds, U. S. A., to 

Livingston Stone, superintendent of the Baird establishment, McCloud 
River, Mr. Stone remaining in charge until January, 1893. The Secre- 

tary of War was requested in December to permit Capt. William E. 

Dougherty, U. S. A., to resume supervision, and the request being 

granted, operations for the remaining half year were under his 

direction. 

Fish brought over from the preceding fiscal year consisted of the fol- 

lowing: Rainbow trout (brood fish), 300; rainbow trout (fry), 18,450; 

Von Behr trout (fry), 24,856; brook trout (fry), 9,854. 
In July 15,000 rainbow-trout fry were liberated in local streams. On 

April 30, there were remaining on hand of Von Behr trout 12,000, and 

of brook trout 7,000. These were liberated in May, with the excep- 

tion of 500 of the former and 400 of the latter, retained for brood stock. 

Those liberated were placed in the Supply, Mill, and Tishtang creeks, 

the number of Von Behr being 10,950, and the brook trout 6,193. 

Quinnat salmon.—In August plans were inaugurated for the capture 

of adult salmon from the tributaries of Trinity River and from Red- 

wood Creek, a dam and trap being constructed near the mouth of Mill 
Creek, a tributary of Trinity River, about 4 miles from the station. 

Traps were also constructed at Redwood and in Supply Creek, the lat- 

ter being near the station. The limited amount of fishing on Redwood 

Creek, as a result of the absence of canneries on that stream, rendered 
it the most profitable source. Another trap in the vicinity, constructed 

by Indians, also furnished adult fish. 

Salmon in this region ascend the streams for laying eggs twice a 

year, the first run occurring early in winter and the second late in 

spring. Eggs taken in the fall run amounted, by December 31, to 

180,000, producing 117,000 fry for liberation in local waters February 

23. Captures of adult fish were made to a limited extent in January 

and February, small numbers of eggs being taken. 

In March and April 375,000 eggs were transferred from the auxiliary 

hatchery at Redwood to the station. Other consignments followed, 

which, together with those from traps on tributaries of Trinity River, 

furnished 540,000 fry for liberation in local streams in May and June. 

Lieut. Commander J. J. Brice, U. S. N., in a report regarding the 

establishment of additional stations at Government reservations on 
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the west coast, makes the following reference to the spawning habits 

of salmon: 

The conjunction of natural causes assisting salmon in all movements and in depos- 

iting eggs is as interesting as beautiful. In the operation of spawning, from my 

own observation, the salmon, on arriving at the place selected, remain quiet until 

recovered from the effects of the long journey from the sea, and for this purpose 

they select a pool where there is protection or concealment, under driftwood or over- 

hanging bank. In pairs, male and female, they build nests, generally in the swift 

water on the ripple above or below the pool, the male guarding it with great jeal- 

ousy, fighting away all intruders. The pool serves as a place of concealment during 

the day, the salmon spawning and making the nest at night or early in the morning, 

continuing during the day if the sky is overcast. The act of spawning may go on 

at intervals for a week before all the eggs are deposited. The construction of the 

nest is commenced by digging an elongated hole up and down stream, the fish using 

the snout and fins in making the excavation, throwing out sand and gravel in 
volumes. The stones and gravel are carried by the current below the excavation, 

forming a nest covering a space sometimes more than 6 feet in diameter, the small 

articles of sand and dirt being carried farther downstream. It seems strange that 

a collection of stone and pebbles should form a fish nest, yet nature has made it very 

simple, and secured results in a matter-of-fact way. The eggs are deposited in the 

hole by the female and impregnated by the male, the eggs clinging together in a 

mass and to the bottom, thirty to fifty minutes, at the end of which time they 

commence to separate. The gentle current sweeping through the trough-like hole 

carries each egg out of the excavation as it becomes detached from the mass and on 

to the nest of stones below, where it tumbles from one to another until it drops into 
one of the crevices, eventually finding its way to the bottom of the pile or nest, and 

there, lying securely hidden away, well protected from predatory fish, it finally 

hatches. It takes from forty to sixty days for the eggs to hatch, the time depending 

upon the temperature of water. After hatching the fish remain in the nest about 

twenty days, until the umbilical sac is exhausted, having duping this time but one 

instinct, to hide and burrow deeper in the nest. 

Steelhead salmon.—At the first haul of the seine in October a steel- 

head was caught, and subsequently 16 more were obtained from the 

Indian dam in the vicinity. These were placed in a small pond and 

held for the purpose of obtaining their eggs, but none was secured. 

Rainbow trout.—In addition to the brood fish already on hand, 14 

large specimens were obtained in October from a pond at the Indian 

agency. The eggs from these in March and April were sufficient to 

produce 100,000 fry, 20,000 of which were liberated in local waters in 

May, the remainder being carried over into the next fiscal year. 

The mean temperature of the air in March was 43° F. and of the 

water 44°, in April 44.5° and 44.19. The snow-fall was so great that 

on April 22 the snow was over 5 feet deep, hard packed, on the road 

where it crosses the mountains. The fishes remaining on hand at end 

of the fiscal year, June 30, 1893, are stated below: 

Kind. 1893. 1602, | /Brepe 

MMI ELOUbeL cn sé ods e ue cdds Sciddwanp bass s $eSltd phoh >> =adabehpeereaersnia jtteeeeeeee 400 si Mestre 
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MERTTEDOMTTOUU. «son as oom saw deb ce dae do beewccew ek nad unin sete eee ales = = |) 80, Q0O0he sese4-u5 250 

STABINGHUB == fence cviccc ccc cocce scot ccecscec=ctssclecs ecimeapmneeeserveen ss = ove enh sl Renemn seco 20 
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CLACKAMAS STATION, OREGON (WALDO F. HUBBARD, SUPERINTENDENT). 

Quinnat salmon eggs were obtained from the Clackamas and Sandy 

rivers, the latter stream being a new field. Alcoholic collections of eggs 

and fry were made and transmitted for the World’s Fair. 

At the opening of the fiscal year the building of a rack across the 

Clackamas for arresting the ascent of spawning salmon was well under 

way, the structure being completed July 7. The former barrier used con- 

sisted of two racks built on either side of an island, but this season the 

stream was closed on one side, the trap being located opposite. In the 

latter part of June and throughout July a growth of green moss, never 

before observed, was found on the bottom of the river, large quantities 

floating down during a period of five or six weeks, banking against the 

rack. Its removal required a great deal of labor. During the late 

summer boats were repaired and minor improvements made. In Sep- 

tember the trap which formed a part of the rack was put in position, 

suitable inclosures built for holding the parent fish, and egg-colleeting 

and hatching apparatus overhauled. 

No salmon having appeared late in August, and it having been 

learned that they could not pass the sawmill dam at Gladstone, a tour 

was made to this point in company with Governor Pennoyer, the exec- 

utive of the State of Oregon, the examination proving that there were 

no means of ascent. A fishway on this dam, owing to poor construc- 

tion, was wholly ineffective. In compliance. with Governor Pennoyer’s 

request, the superintendent of the mill promised to erect a better fish- 

way, but his promise was not fulfilled, and no fish would have passed 

the dam but for freshets, two of which occurred in October. 

The first eggs from the Clackamas trap were taken September 20, col- 

lections being made each day thereafter until November 11, the number 

obtained amounting to 3,265,000. The greatest number taken in a single 

day was 132,000 on October 21; the smallest, 4,000 on November 11. 

Adult fish yielding eggs numbered 623. Male fish predominated, the 

exact number not being recorded. About 80 per cent of the eggs were 

obtained in October; 248,000 in September, 2,590,000 in October, and 
427,000. in November. 

Early in September two trips were made to the Sandy River, distant 

about 15 miles, a suitable location for a field station being found, both 
for an obstructing rack and water supply for developing eggs. Prepa- 

rations were made for receiving and holding eggs, hatching-troughs 

being transported overland from the station. Water was obtained from 

a spring brook by means of a small dam and a wooden flume 150 feet 

long. Across the river a rack 175 feet long, with a trap below, was 
constructed. Employees were quartered in tents, all preparations being 

completed by September 20. The taking of eggs was commenced Octo- 

ber 6, continuing thirty days, collections amounting to 1,179,000 from 
253 fish. As soon as the eggs had developed sufficiently for eye-spots to 

be distinctly seen they were transferred to the station by wagon, in four 

loads, between November 17 and December 3, the losses sustained inci- 
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dent to transfer being small. About 20 per cent of eggs obtained here 

were unimpregnated, but the relative loss in the season’s hatching was 

small. Could the rack have been placed earlier on the Sandy River it 

is believed that larger collections could have been made, the migration 

of fish having been in progress two months before completing the rack. 

The liberation of fry was commenced December 29, continuing almost 

daily, as they developed, until April 20, deposits being made in the 

Clackamas River and in Clear Creek, a tributary. The young were 

scattered over an area of about 5 miles. In January the water tem- 

perature was very low, and as a result of ice formation in the troughs 

the flow was almost cut off. In the cold water the development of fry 

was retarded, and but few were released during the month. Those 

released in February amounted to about 1,000,000, in March to 1,500,000, 

and in April to about 1,000,000, the total reaching 4,100,000. 

After the termination of the egg-collecting season the racks and 

inclosures on the Clackamas were removed and stored above the freshet 

line. From the commencement the pump was required to supply the 

hatchery, it being employed throughout November with the exception 

of three days. It was also used occasionally in December, but after 

December 21 there was, as a result of rainfall, sufficient brook water, 

On February 1 and 2 snow falling in the brook compelled constant 

attention to keep the water flowing. Once during February and again 

early in April Clear Creek was very high, floating one end of the bridge. 

On February 7 there were received from Northville Station 20,000 

eggs of brook trout. These arrived in good condition and hatched with 

slight loss, but the young began dying just before the sac was absorbed, 

all soon perishing. After March 31 the station force was reduced. 

AQUARIA, CENTRAL STATION, WASHINGTON, D. C. (L. G. HARRON, IN CHARGE). 

Both fresh-water and marine species were successfully maintained for 

purposes of study. Before the expiration of the fiscal year the super- 

intendent was temporarily transferred to Chicago, where he was in 

immediate charge of the salt-water section of the aquaria maintained 

by the United States Fish Commission. The salt-water section at 

Chicago having proved relatively more successful than the fresh-water 

section, it is apparent that studies carried on at the aquaria in Wash- 

ington brought about the result, the water in Chicago being circulated 

and aérated after the processes developed here. 

In July, 1892, an experiment was made looking to the reduction of 

temperature in the aquaria by applying ice to the pipes in which salt 

water was circulated, but the consumption ran up to about 2,000 pounds 
per day, making the cost too great. No attempt has been made to 

reduce temperature by application of compressed air. The salt water 

being in circulation and subject to surrounding air temperature, reaches 

a high point in the warm months, attaining 88° in August. In winter 

it is also subject to low temperatures, which, however, are not so 

extreme, the surrounding air being tempered by means of artificial 
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heat from stoves. In December the temperature was 43°, and in Janu- 
ary aS low as 38° several days, in consequence of which the sheepshead, 

croakers, and spots were greatly affected, all of the first two kinds 

dying. Other species were unfavorably affected, but revived when the 

temperature rose to 50° and 60°. 

In August the aquaria were repaired and put in condition for restock- 

ing on the advent of fall. Coilections were obtained from Woods Hole, 

Quiney, Wytheville, and the Washington Fish Ponds, the steamer 

Fish Hawk contributing specimens of marine animals and plants and 

800 gallons of sea water from the Chesapeake Bay. Salt-water collee- 

tions were made at Fortress Monroe, Va.—water, animals, and plants. 

At that point an agent was employed periodically to make collections 

and hold in live-cars, when a messenger was sent to receive them. 

From Morehead City, N. C., February 22 to 28, there were obtained 22 

spotted sea trout, 14 red drum, and a number of shellfish and plants, 

but the extremely cold winter had driven all other species beyond the 

reach of fishermen. The Potomac River, Accokeek Creek, Occoquan, 

and other local waters were drawn upon for fresh-water fishes. A trip to 
Fortress Monroe in July was unsuccessful owing to high temperature. 

A fair degree of success was this year attained in holding the filefish, 

thorn-toads, and hermit-crabs, and by experiment it was found that sea- 

anemones could be successfully maintained in water oxygenized by the 

introduction of air jets. During the winter assistance was rendered 

the Commissioner in making his experimental tests of artificial and 

natural sea water in preparation for Chicago. 

INVESTIGATIONS. 

The appearance of a destructive parasite on young lake trout and 

landlocked salmon in June, 1893, is referred to under the Green Lake 

heading. 

An inquiry, somewhat disappointing, but based on interesting state- 

ments, was made into the striped-bass fishery in the upper end of Albe- 

marle Sound, with a view of ascertaining regular spawning-grounds. 

The New York fish commissioners have recently evinced a lively interest 

in the subject, the office being twice visited by Hon. L. D. Huntington, 

chairman, who expressed himself as anxious to take up the work, but 
scarcely able, on account of inadequate funds. In 1892 Mr. J. K. 

Rea, ot Edenton, N. C., a fisherman of repute, operating the Williams 

fishery, a mile above Mackey Creek, caught in sturgeon nets of 11-inch 

mesh large numbers of striped bass, and while on a visit to Washing- 

ton he informed a Fish Commission employee that over 100 of these 

fish were in spawning condition, the eggs freely running when the fish 

were taken into boats. The fish weighed from 50 to 75 pounds each, 

and being captured at a point favorable for railroad and other commu- 

nication, the matter was deemed worthy of an investigation. 

So far as known the only point where eggs can be obtained with any- 

thing like uniformity from season to season is on the upper waters of 
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the Roanoke, at Weldon, N. ©., where supplies are limited. The Wil- 

liams fishery being situated immediately below and in the influence of 
this river, where it enters Albemarle Sound, caused reasonable hope 
that something of value might be learned. Accordingly a visit was 

made to thescene, two days being spent there, April 29 and 30. Inquiry 

developed the fact that 60 per cent of the sales by J. K. Rea, operating 

there, were striped bass, and he was this year fishing 15 pound nets, 

4 sturgeon gill nets, and 1,500 yards of shad gill nets. Provisional 

arrangements were effected for obtaining the spare room in Mr. Rea’s 

buildings, his nets, boats, and his personal cooperation for the nominal 

sum of $1 per day, all fish stripped in obtaining eggs to be paid for at 

the rate of $1 each, to cover damage sustained. Recommendations 

being approved, on May 8 Mr. J. L. Leary, a former citizen of Edenton, 

who had operated nets in that region and was acquainted with the 

people and surroundings, was engaged to examine the fish taken. From 

Washington he took 50 jars, the necessary piping, and a hand pump, in 

order to subject a part of all lots secured to the hatching test. Within 

two days after arrival an annex to the fish-house, 9 by 29 feet, contain- 

ing hatching equipment, was completed. Three stands intended for 

salting fish were connected witb piping, forming a tank of 300 gallons 

capacity, and it was found that one person could in 20 minutes easily 

pump up a supply more than ample to run the 50 jars for an hour. 

Within two days the fishermen were confronted with a disastrous 

freshet from the Roanoke, the worst seen in ten years, the sound water 

being thick for miles, and covered with saw logs, railroad ties, and trees. 

Asa result all fishing operations in that area were suspended for a 

week, shad and herring disappearing by May 20, none having been 

caught throughout the entire week in ten pound nets. The weather 

became so cold that frost was barely escaped. From May 13, however, 

and every day after, the nets were examined, sometimes twice a day. 

The total number of bass caught consisted of 182 males and 10 females, 
none of the latter being in spawning condition. The weight of fish was 

from 2 to 8 pounds, males and females, with the exception of one female 
weighing 50 pounds. Of those caught, 75 were taken between May 28 

and 31. Not only were Mr. Rea’s nets constantly looked after, but com- 

munication was kept up with a number of other fishermen, and inquiry 

developed the fact that but few bass were anywhere taken in the sound 

after the muddy water arrived. The sturgeon fishery, which in 1892 

was inaugurated on April 8, was not commenced this year until April 

20. <A trustworthy report was received that Captain Hettrick, the intro- 

ducer of the pound net in the Albemarle region, fishing some miles 

below, took on April 15 a large striped bass which was spawning. 

Reference to Mr. J. K. Rea’s book established the fact that it was 

between April 10 and 18, 1892, that the bulk of large spawning fish 

referred to were taken. On June 20 two ovaries in dry salt were for- 

warded from Edenton, one from a 72-pound fish and the other from a 

60-pound fish. The roe of the larger weighed 21} pounds. These were 
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obtained from Mr. W. D. Rea, of Edenton, who had captured the fish 

between April 15 and 20. 

On June 9, fishing operations being concluded, the equipment was 

returned. The Commission is indebted to Messrs. J. K. Rea & Bros. 

for courtesies. As these parties are on the lookout for a recurrence of 

schools of spawning fish it is believed that data may yet be obtained 

as a result of the inquiry. 
DISTRIBUTION. 

In addition to the regular work of distribution, the special cars were 

more or less engaged in transferring live material, marine and fresh- . 

water, to the World’s Fair, Chicago, Ill., for fish-cultural and aquarial 

exhibits made by the United States Fish Commission. In obtaining 

this material the several stations of the Commission and the steamer 

Fish Hawk were drawn upon, salt-water specimens being secured on 

the Atlantic, Gulf, and Pacific coasts. The special cars, each having a 

crew of 5 men, were as follows: Car No. 1, T.C. Pearce in charge; 

No. 2, G. H. Lambson in charge; No.3, B.S. Johnson in charge; No. 

4, F. P. Hagen and F.C. James in charge. 

During the year the car service was enlarged in efficiency by the 

purchase of a new baggage car, afterwards equipped with a special view 

to the character of work to be performed. The demand for this increase 

arose from the fact that there had been a large growth in the number 

of hatching-stations, while transportation facilities had remained the 

same. Car No. 4 was purchased from the Harlan & Hollingsworth 

Company, Wilmington, Del., March 1, 1893; its length is 55 feet 7 inches, 
its width 9 feet 9 inches. Its entire cost with the special equipment 

was about $4,500. It was fitted with new approved couplers, conform- 

ing to regulations of the railway service. The special equipment for 

moving fishes consisted of four cedar tanks, each 4 feet in diameter, and 
two others of the same material 8 feet in diameter, all being about 2 

feet in depth. These tanks were bolted to the bottom of the car, and 
provided, at first, with canvas covers to prevent the wasting of water 

and undue agitation from which fish would receive injuries. Subse- 

quently the canvas was removed and in place of it gratings of wood 

provided. The gratings were made with narrow: openings about one- 

fourth inch wide, and were held in position by wedges supported on 

cleats. When the tanks were filled the surface water was just even 

with upper surface of gratings. By means of this appliance the water 

was not only restrained from wasting and from violent agitation, but 

was also aérated. After the tanks had been placed in position they 

were sterilized by means of steam. 

The steam plant consisted of an upright boiler and duplex air pump, 

the latter from the New York Air Brake Company. The aération of 

water in the tanks was effected by air circulation, the first application 

to the transportation service, derived from the air pump and introduced 

into tanks by means of rubber tubing attached to iron piping. The 

separation of the air current into minute bubbles was effected by forcing 
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through wooden plugs of the American linden tree, inserted a few inches 

apart in rubber tubing. In addition to appliances already mentioned, 

sleeping berths of a temporary character were provided for the crew, 

cooking arrangements also being made. 

The fish commissioners of New York having presented 100,000 mus- 

kellunge to the commissioners of California, and the latter authorities 

not being able to provide for the transportation, they sought the assist- 

ance of the United States Fish Commission, and on May 25 the fry 

were taken on board car No. 2, at Bemus Point, N. Y. The trip was 
highly successful, the loss in transit being estimated at only 9,000. 

Those which survived were deposited in Lake Merced and Lake Pilar- 

citos, California, 60,000 in the former and 31,000 in the latter, May 31. 
The first named were liberated at Ocean View, San Mateo County, Cal., 
the latter at Millbre, in the same county. 

The scope of the distribution service for the year and the details of 

the distribution of fishes are shown in the following tables: 

Summary showing names of railroads and total number of miles of free transportation 
furnished the United States Fish Commission cars and messengers during the fiscal year 
ending June 30, 1893. 

Name of railroad. Cars. Messen- Total. gers. 

Atchison: (Lopeka ane Saniba Mee. aan = steele cit\ettalniiiote a elm abe (= inint lee nial 5, 127 1, 104 6, 831 
iby nibbare yey ere ON) SoS ek eee aioe See seclg oases anes ass9 sooo 513 632 1,145 
Baltimore and Ohio Southwestern. -..-.------.-..--------- aes 90. |: Santee 90 
Burlington, Cedar Rapids and Northern. -- 2, 923 78 3, 001 
Chesapeake and Ohio. .---.--.------------------- “oae Se 8, 136 | 220 8, 356 
Chicago, Burlington and Quincy. - -------..--.-.--~-------.---- y= =. ao 7, 614 644 8, 258 
Cinenopiand WNOnco Western .r onan scone =m ee ala ote aierete iainle tela ete aceite 882}... .-neoeee 882 
Chicago, St. Pau], Minneapolis and Omaha..---.-...-.-.-----.----------- We etissas-</s- 64 
Cleveland, Cincinnati, Chicago and St. Louis..-..........-.---------.---- 6; 806133. eee 6, 806 
(Gili GW iG Ei e Ra SSA SAC ee See qenneosasas asacnebshe ae eceadeoSae 540 125 665 
ID NER neha les SERGE ON S Se aseeeaceSusaer Go nto acr ona So Sree aaoe ene an asats 234 202 43 
ivysyeye/oretil ie (Ch) 0 Oe ieee Series Sqnpsas sae eebnnee coerce ool anscoccie 2, 259 2, 259 
LOTR PaO Lib ore Rey Vey ss oe SRE A Reins o nate cen ees aan hs SCSdoepcce oo |setS>cecoce 374 374 
Dnluth, south. shore: and Awan 2p oo cee ck eyo ow canine eee eee eee 266: | <22 ~~ Set 266 
Lait phate lid ete qey ll Gente ait eae SP aan) a SeObopoOeea aaou=co. once does .56ee" 1, 452 29 1, 481 
Fremont, Elkhorn and Missouri Valley...--.....-.-.--..-.----.0------0- 824 272 1, 096 
Grandssa pis one MN Aaa se sees mc oe eens = me eee eee Cee eae O35) saaceaneee 935 
isreat Norther pe. sect eete er shee eee tine ae eee eae teeta 342) (ete see 342 
International and Great Northern..-.....---.------ 225-25 cee nee n eee eee 261) cco 26 
DAcCkson ville SOutneaRtemMis... 2-5 o-seeos seco aoe ace eee = eee eee 545) | 22ec eee 545 
Kansas City, Fort Scott and Memphis... --.......------.-.--.------+----- 1, 010 46 1, 056 
Kansas City, Fert Smith and) Southern. 2552. 4o--- ee wecm cere essen ee 38 380 418 
enti yCOntral! ese cases memes teenies tes Dee eee Renae eek nenne 1995 coon eee 192 
Wonisville and INashville:. 2% 4s. Seen Bec scree cet ce teein aa em ae etal 546 9 555 
Wilitlanyetn Oy ey EMER SS SEER Se Seer ore Sne aaa oeca soo anccemosseaor -aeersce 12, 021 279 | 12,300 
Minneapolis, St. Paul and Sault Ste. Marie.......--....----.-----.-------- PASTAS ae 213 
WMissourl. Kansas aNd LOXAS sees > cece nae mee scoot ceemc cn ceubne coe eee se e—s= 806) Goce se aoe 406 
MUI aSOUTT PSC) == oe emcee pew am weno aie bis o bee bine Rie min wie Ore ie oe ott etetianatare 1 S47 ||. tect aed 1, 347 
NED D2 ANG OMI noe msltan okie ma le mieote cla arnierm, aictwin 6 Cinin eleven ye imine) pit oteaia aeetetoete 466). cose 466 
MUGTiCans SUMION se - Ua ote seme cece tees ee moe aw cient ereleun ome etna aerate eineia ee <= ss 33 32 
Nashville, Chattanooga and St. Louis....... 2.2... 0225-2 cececcannenccene= O84) -< pn eet 98 
Newly ork ale Lurie and Western. 2.252225 Sl. Ju Son ode ceenee anne ss 296 |-=-:--see= 296 
(Worpnern (OACliOr nn. sec cen oe ee ane esechnicinse> x cehiee aaa eee teeter 4,112 1, 370 5, 482 
IPGUUA YI VAN DVALCON Ga e ceee och oe = cievn seine vane seinen cso ener eRe emen ere= 64. | oe ee 54 
POU PHENTL PD AOLG sole cen eee ic wie bs oie age eed em Seats Sore gee crete ee eet = 2, (074 |, .2.eeeeee 2, 074 
SHOKATS FANS And INORONGNN os ns ve vee ook eine ooo wis wae mine enti ienieneeiaiael= =o 80" sence ae 80 
StWouis.and San Wran cisco... -2 00 ..2cesss~ 55 aon on seen eee eae eo mas 1, 786 752 2, 538 
fet) OTIS POUL WESTON =. << cmsicne me eteecina aeeecee 
Terre Haute and Indianapolis.-...........-- 
SUE SAS SACINIG |< -c0nje once ms.sieap le = whois 
Union Pacifie gece 
DUR s cclsveive an oe tno oreaaae ore ae coe 
West Virginia and Pittsburg................--. 
Walmimneton and Norther, 22. --o5scecces asco wae nent 
iWanconsin: Central. i622 2 u)icie peclewciddute ids st cance ee aeends 
MANOSVILLO ADO OMO lace - oe ewce - sane aeee oe eee man ate 
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Statement of mileage by cars, detached messengers, and species. 
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Number of miles traveled. 

Kind of fish, ete. Transferred by— ae 

Paid. Free. Total. 

Native food-fishes...... Ofna tan Aan neon coccoReeton: anocencspet orc rcs 1, 567 6, 446 
(OH OD Reet iesi ree 2 pean ie MM Ne 28 Se a ae 2,641 | 15, 108 ia nen 
Gare oe teen hea rece ate nieetalam nin esta g pia roe iam piois 3,771 15, 338 eS 
Detached messenger...--....--..-.----.-...... 2, 444 935 J 

ULE tte 38 See eee sae ee SHCA so 2 See Rn se gn ee aeiop Ee seecbaeaanice . a eee | 
A ee ee Ean PR i a Pe ae ry oe 2,2 ) 212 re 

Gar hee a te ccc tot ae At eee ees 7,619 | 4,492 { a 
Wefached Messen Pers sete els aaa eee al 20, 980 10, 240 

(CNS Lp seco omeocees (Chin dence bassoae seocessneecencoaessereas2e55- 5, 188 4,917 9 
Ss Detached messenger. -2-.-------.- <= sane on2=—- 1, 902 110 ; 12, 117 

Pike\perch....--------- (CHP Il. esas se lone carosecnesesmeinnsscsseeceecscs 1, 052 398 y 
(Cee eaten ek Ser ty ee Ne eee bison ie 666 540 2,935 
Detached messenger. -.-------------------.-.- PEG epieppeace J 

SUT + (6h SogenenoeeeEes (Chie) cocceneencdoncssconniecos Sec ecmarnanEraeme PAP) | Secoenece : 12.513 
Detached! messenPer=.. = </s25=.02654[505:<5- 20 Se Os Ob bee a eee a 

iWiond:s) Mair. ---<- 2.2 Gar oa afeeona cease en sconce essences oseacs cs 3, 134 5, 943 
(SERS Re tem Oe RRO Sr AACE CSCS ha Ream ata reece 3, 994 5, 896 
(CHIN B} So Sen See e Sar GpenaSoane SS ecpoDOUnEreLSnoor 3, 362 4,81 44, 842 
(ide Bae SR Oss ae ante Da Cer nner ences aecrraea se 4,812 9, 860 
Detached messenger a 2, 872 151 |) 

Miscellaneous --------. Carian ae rae ene co secsae seein ses ee seecees DOAK Darema eters j 
Cae ee ee eee ne aaa aie amigas aerate alan ape accross 
(CONES Vs CO Bee beret er CRE R Decne BAS eerenarere or ALON Resa 12, 610 
(ORC ie nn eign BB SE DORLGE eC HOCCE CIDE BOSC ONC AOE Or Dah \e estan ate | 
Wetached messengers... -a-aiss- = 4-1-1115 = 9, 577 1, 957 

Rea eer oe oa ees hae a act c cease pea c tb oeemacccoese esse 92, 097 97, 361 189, 458 

Details of distribution. 

A ne = Adults and 
Disposition. Eggs Fry yearling. 

Spotted catfish (Ictalurus punctatus) : 
Arizona Fish Commission..----.... alavalava\atalaysiava(sy@\s\aiaialete a= 722 
Applicants in District of Columbia ay 5 

MUlin Oise Ss aoe ack een scc cence seas 383 
Chicago, Burlington and Quincy Company’s ponds, near 

(Silpslinme” WNSe -b5e202 o poms Peto sp Ons See see e Dio aC ceGooc Ons and co SacSecencae 325 
Ae AniNO bh WHeATs WiAbOLlOO; Lilcy.ciasisias sine = oa aoe ace cine aflleetlaratelinieoe ea ates sine eicta = ear 150 
LAjiiuieenisgiie |Gnghien be oo 28 Bae RSS e eto ape SrgE meno senepacd Seaogocccseec pacdansasenons 100 
AMBRE WaASSees Nest ©edar beach) MN. «25225 erase ciel atta) relented a penton rine 125 
Peis) I Ee Gy Ad by fey yd Gi ee ee Se SR ae ioe eens patel ocho Sorina 230 
Wppertowakiver, mear Decorah, Lowass--.< 224520 <2) sunnier oae Smee en ease ae 200 
Markey niver neds OLCSCOMLOWASa soc o- ses esse eo canes s| be mena meee = meee aac ate 90 
Wapsipinicon River, near Independence, Iowa.-..-.--..--|.-----.-------|-----------«-- 50 
Cedar hiver near'CedarsRapids, Towa: <<< 25222525 - sss oe -toetaioletarateels |b ale lor fetereieicteie = 500 

iWratenlooslowaise.cscns= soe an = eee 58a | atone oe nee nee ers 500 
Npinuldakes nearispirit. Lake, Lowas<..2----020s.2s/ 225-25) clraocats ceictciatls!Saemecem siemiae 258 
IRENOUVOlauedl OLEston: LOWS wee saeco a cesas se nesesoa sus aerate eee mal a eeembee cmc 147 
PAB pLICANtS In) Kansas seo co cies clrees Sconce ehciaien esse a|rocteseueese at | tee oses seen 360 

KWentielays sassaite ceca na aoe Gae act aeciseiaacl asceeetaaesemes Seeeebeasosnts 120 
Lake Mingo, near Nicholasville, Ky...-.------.---.-----.|-- Foes SoSCUEE oa BE es ceaie 100 
Nolan anoay alley creeks, near Glendale; Ky. =-=:=2sss<2=-|01-e. << tseeloe ses ssocee ees 50 
DikewMmn Neary ag OrstO wis Ml Oajccccccciemes acces tacces as |atcrses sclecacoe -|Hantasercne nme 300 
PimemOlmm Make near (Cadillac) Michio. 22.52 2scossess-s[beetece noes coc| bs MoensoSeeees 300 
Erpa@ nelia ce enon Cadillaen MICH. 5 .o-c2n2s5cce= asnast (uci ateewenee |e actos ced eanes 307 
PAG PI IGT TIS SOI et armine slene sacs cewek cms Ree saue| ostecoes sean culoe ees oss cSant 1, 050 

INGWe Nioxi Coles ntact a teeese ene eee cass Sel sekiowseans ce |e cece meee 225 
COUTT Ta yf tei ape ae ohn oe eee eae ee] | Ae ee [eee ee 25 

assatkerne a Onardone OniOns cs 9 ae mece oe Gone ascberbea|Saseace ste Coen ee 75 
Manonimno whiver, near Leavittsbure. OWi0ss.-52.-2s.casee|.ocie nen ete woe- soe sacee be oe 60 
Applicants in Pennsylvania ........-. See ern Oe ee ee nee eee OCBSG necinne Cre ce sae 50 
HrenghiCrecio near Rapid: City, S. Dake — 2225. be eb] sete se och doe nelecee oreo enee se 200 
White Clay and Porcupine creeks, on Pine Ridge Indian 
OCC V MN Set) aie ee eee) Bosco ka aeot sabe neoasee 445 

Beaver Creek, near Huntingdon, Tenn 150 
A plcan tai VIN mina ees. DOs Weel. Sono. oe See koe ae ds 400 
Jackson River, near Cedar River, Virginia 94 
Craig Creek, near New Castle, Va........0..-cssse---s-02 75 
A ppLcantauinmeWashinetone mer. ss any. 22 oo 5.2.06 e525 ctenss| soc aoseceok ees 125 
Clear Lake; near Olean Make: Wash. -<5<<s.0.--2ss-s-.2c]oocece.ocsease 75 
Weer Lake; near Hoonviake aWashics--.c.056082cecscsossloncccoaesene ee 50 
Chain: 0f Lakes Near Wau paca, WilSe 2 ~ =< 20 os 00s criscic|levecneveidaciae 65 

Carp (Cyprinus carpio) : 
An plicants in Aishampeeeeee sscettccsotes cas sases cas bend loss nece neces 1, 340 

TET eee A ta ao > Sain ose Sn acies |bempnineeterome S 1,301 
IRE CAN SARE Sere One ne cyan es co ocaaue ea loe 1, 080 
Colorado.........- 136 
Connecticut 131 



128 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Details of distribution—Continued. 

. sh Adults and Disposition. Eggs. Fry. yearling. 

Carp (Cyprinus carpic)—Continned. 
Appleants in Delaware Slate lefetaletatcyetata CeCe OO DORR CORRE RADencsloens OREO RBeslcccnnacscecec- 30 

Delaware Mush Commission 25-527 ania delta lea he emen & aes cee marm ise meet 1, 400 
Applicantsin Disuichor Columbiat 52. so-so e tela oe ne seen a -'ace essen ene ane 300 

TUG Ree ieee ne Bee SER 55) parse saucer bar AGn ac Sano- 1, 018 
AOL Daten a eee hele eee olol shed ialatioerclatote'al| Pine eeiewianae knee | em eicia cae ee 1, 545 

Georgia ash: COMMIBBION A ores ote a iieleieial alata) aial| SE m  ncmie ss ole Bl ate ante iote  o 2, 000 
Appalachee River, near Farmington, Ga......-.-.---.---|-------2--2ee-|------ eee eee 1, 000 
Ocones River, nedrMlount; Vernon, (Gia... - i e-1a-oe a2| ees noes eee as Anemeenemte tee 500 

Watkinsville: (Grasso sol saseioects ocltnacs bbs tcaw ella tomes anee 500 
SavannahtRiver, near A upusta; Ga isee na ean one ola |p ooh en Cee eaeeel wodecee assem 1, 000 
Yellow River, near Covington, Ga...-..........-----..-- le scieaceceoe WMeoasedsonesisan 1, 000 
iNet Pai OE A ae ean SaaS e obec ee aC cn em eeaes torr rodisa soa Sctabdeoassosc 493 

DTOIS 22 senetarcrae totale toto dae eee [bee cce 2 eeaetee lee nce ere eee 372 
(TaN Bis <.< spisaraiete ay sisiwin iol ine otoctolsins atta nab Bee eee ae cme sees ames 218 
Indian Merri teryecec ene pes e alee eee eae) © ainsee a selma eae Saatetnmts eaters 103 
TO WAL feo oe eh faa ar a al hapten ee Sapam ese ceeeee epee ees Saeeaee 453 
NOADAASN. och thin goto etata NO aha Aaa dato natal] =, sais e Sieve oe etal ieee eee 767 
Ute C6 ech BEEP OSA COO DOL DHEE BEC CORO DOE Mer saeciada rico le cqpomen Euan. 130 

Cumberland River near Pineville; Moy 52. ice in aore tere eis |b cen hese eee lee sacewe sees ae 2, 000 
Applicants in Louisiana. ...........--....-.-.-.--..----- 105 

[VY Ra Nea Cee eee he eer ee PEP nee me caw me 150 
I eva EU En sae Rese SCCCOM err Asee nanan maa ae 387 

Mairviand Mish GMM ISSO noc. oa on cee some eeeeets 1, 030 
Applicants in Massachusetts.........--..---.0...-0:+--- 200 

Might oan soe cnc ere cian neeineneiee ee 102 
Minnesota 2205 fede caees cet cota ens clare 118 

Minnesota Fish Commissions <0. isiainterearainy Arete Sete 1, 500 
EAH plicants in  MISSISSIPPLi 2.20 -cs=qoeaee asa noane eee 136 

IMEISB OWE is.cce cee see ee ee eee 628 
Montana oe. 2 -eeees 321 
New Hampshire 30 
New Wenseyeec-aseesse acide sania cae eee oe 120 
ING Ww Mexico eee 2 sercntec cesses cee 360 
ING WaMOLN cere sors hoaeccer sence aces 2, 530 
INOTH CANOMUNA= so se2 = sce ets onsacecce nce 1, 844 

Neuse wiver, near Goldsboro, N.C - ca. coo cc 5 sce cance bn} e oe poe mowe sel ojaoeee eae eee 3, 936 
INewbern; NwiGssekss. 2. esse cq nokee orc eceee ne ea Bese ee eee 1, 592 

ROANOKE River, Near Weldon, IN: C. sccsec.- <22d scece cs beoe | Soe eeee eee eee pone 3, 936 
Trent River, near Newbern, N. C 2, 344 
Applicants in North Dakota.........-..-......- 900 

Ohio) J. ssb ee cecsee se pees a- son ecuoaeeeees 545 
Oklahoma. : o.2 sede cenaccee at ecame aes 373 
OTerOn ssa ace e cae eu aes eee amc aaee 6 
PONS YIV ADI ets aos cereas aoe eee eee 1, 108 
Rhode. (sland cs. sscsesass-ee See es 30 
BOM CAnOUN SR: Ss.ccc erece ree eae emo eee 558 
South Dakotaesesho- biases snoce ees 608 

Streams on Pine Ridge Indian Reservation, S. Dak...-..|.-.---.....--.|------------<- 4, 900 
Applicants Inm-Tennessee =... 25 Secbceecoierca ncn ween soleus eee Saleen eres eee 344 

NOM ABs aherersciet dierarate hice a leper area ues mim Siar eecetal| eto eters ome raell Sister eee ia 939 
WW tah. s oveseece ds sate oS cena = acacia ge ioc am eeene aeinece al eaters Sateen 3, 139 
VAT PDI Gis oe ayes ses 3 cee See ok aes saree? ee ais 2 ORME ee eo er 2, 744 

PAMGA Ver near RIChMONA, Ware... os ok cots cee ee bee onan: nel eee eee 3, 936 
PAD DUGANTS IN AW, ABN S LOM es = oar ce waa matalalolctessinin setae |p ae ere see oe ee eee ear 225 

Wiest: VITOINIA- vere clasp nsecos on casnounes|| tomes aes cmcele cee eet aerate ai 200 
West Virginia Mish Commission... <=cacces s4.0a6 be aoa] beeen peee eleece eee bese ae 1, 000 
Applicants AMG WHASCONBID =< e's Sock cols caus sg ake eenec| aise aan see Cee ee eee 410 
Wasconsin Wish Commission. .: ose. smn.ncne antes coals EERE eee eee | Enace seeeen eee 10, 000 
PAU LiGamn te m.. WIV ONIN Oi. oad oe acct sisis ey cane an ase cote 6s| Gee cee een a meen eee 30 
Ontario Mish’ Commission. Canad a «acces oasa-0dan cansand|poaensese panes] abeeees Bose 300 

Tench (Tinca tinea): 
A TIPMORUUSMM ATKANASS: A050. 65 oe cach cocoon anna aeaoenme aloes pee ha eece raloccenee bbecee 300 
PELAWaAne Ish wCOMMASBION uo. a eck canon on een tan San ee sao eee aMeleaades tele ats 300 
cA DDMCADIS In Missouri x: od. socicdve aw sowese, aqqsd ocaedtatidl oteeh emercal bee os Sielcem ae 25 
NIAA DUA SH BE COMIMINBION. 125652. cckn on ca coc aae ceaiaan oa dea eoreee |Meemeee s aaacee 5, 000 
Meramec River at crossing of St. L.and S. F. Rwy., Mo..|....-......22./.----2020--eee 6, 430 
Anplicants in Mississippi. 2.225<. «= sc/sided ee cutee -ited de nee Mantle tale a eo bia oe Be 100 
Pilnrsde River: gesr 'Aunatind lex. co.cc. os oa aens asdleeceeerebes eed wcoceeehewteee 1, 500 
pan: Marcos niver, near oan. Marcos, T6x....<cneson<aa<ettepee penueaees s|eemcsniaca deer 1, 500 

Golden ide (Idus melanotus) : 
ADDMCANES IN MUSSONTH < oceis oc pee cee taneas scien ain ate Reeves SERRE s/scc/d|> x den c Aaeea 10 

INOW VOTE ierciek gett cera cach kc ne Mae aati Se Regie ale liao eon. een ee 100 
Worth: Carolina oe peice seo cciaann neem eed Shea ee es: > ws. 808! as lec eehae a tia 10 

Goldfish (Carassius awratus) : 
PAnplioants in Alabam@ss-<c<secsecthcaounce Meena nee enlGeeeaeee .kda>s| ease meeeeeee 76 

AT KATISABS Seve am o0 tio nic eanis ne eeeR CARs Pine = Koes ou Kiel be Beene eee 171 
Colorad ise: 5c.o56 016 2450's ar ee cena eae neere tas <'0a+'=0's | om Spear ee 43 
Connectiout: . 25-5 ecm cnAs cinasanaesesenel tre usr > owes 6) Cameteee eee 37 
DGB WATS; > cwisvsdhv delcecuunh orucepe ee eclee gens sce, ova a Sab eeeeeeeed 76 
Distriat off Columbiaes «:c-s2cncs.corederce| paweaesy «secs /ateteeeiamaces 2,146 
MOTI ayo. s5 Pore ed sents aeee ORE Reb oes nw nag MEER ee 100 
GeOr gia. 2 os oss eres ctinsnaccr my eeeueaaaialarnts pee bp eel Tee ee 202 
11: (ne Sl Se eRe re Tel PE ee Lee ery i tory on 4 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 129 

a Deposited for rearing and distribution in fall of 1893. 

Details of distribution—Continued. , 

Disposition. Eggs Fry eons 

Goldfish (Carassius avratus)\—Continued. 
Applicants in Illinois ....-..-.- Be etc sals Gisinineatais/aie(eisysinietsi|sc/aiminla(s SHeLISHA Goo scUon GEE Sec 742 

Indiana 133 
Indian Territory 40 
TOWSis--s0e2 cece | 159 
Kansas | | 456 
IRI GS/s osdacede ac tno cee sebocossaeescues 121 
TGOUMISIAN Ace ate sleetataine feet ain n alee serail 148 
IVEaiET Oley ceiaiae otras aise = cle ate er ete nie wn ericine 8 
IMSaSaGhUSeubs a= -nas4 noe peace ces ee oe 139 
IW ble mR loco Sos coqseqpJEoco SSE oneSeChes ge 113 
IMannekOtae te cacas oan cote em ericios ceca es cee 52 
WORE yt) MISS = eh Sgaceeesccocdso saonsedoote 68 
MUSEO eerste see sare tet cieeneiael aaa 1, 723 
ING DISS Kaeser eases comce cease eecas cciele 24 
New Hampshire 14 
ING WiOTSQVE = pees eos cemeraneeiaiate ae 183 
ING We MOD nos oa ote e cine oe eoteaces 523 
Northi Carolina: - 225 os2scscanssoss cee eaes 272 
OIG aes aa saa coccee waeee beasts eee See e 598 
OkAHOMEaS. sas'sa.ces se ae ssie ee ccise fee - cies 4 
IPSN VI AMI Ais ado soot s aos sac scence cece. 1,114 
RhOdesLslands.sescss=osec.ceeseeecoeee aes 8 
SautolCarolinyercse ces seacce seca ete ee 95 
SOUtHIU aK OMe: somes s aes oso scene ace S 28 
nl LEST WAYS) SHE(S oh ests eee a a = a na ES 350 
PRO xcas seme ae Seat oe eae ak eae a aeee 60 
(Wiba sees serctioce ce reece ate See 90 
WATE Naveen een cuyasoaes ae coe toes amen 2, 280 
Wisshinotones: stencso 0. toe esos eee one 4 
WiesbeVinpania 2 - Seness ac sce eee cos seer 154 
WWASCOM SITIO ee nach era oon cee e ee sane 30 

Shad (Clupea sapidissima). 
United States Fish Commission ponds, Washington, D.C.|...---..-...-.-- (15 44471000) emmteteees 
iprandy wine. creek, Walmineton: Del. so oon s2.62 52 -c2-- celmceecclss seen De 231 O00 Mme eeeeeers 
Nammticoke nnver Searong. Glen ws nto ssocse ate ceemels ccd = saaetleeamne cae 8702000) | Peeeas-4- 
EatAPNCO NIVEL Relay SLablon, Mdice nas secestsce ce coe relineecaccneen ss 21D, OU08 |p aaeemi = t= 
IBAbaxenbe iver Hanirel: NMG esi ncicnt anise cee seecioeicine cal sce bead amen oe A405} 000) |S e aes =- 
Bush River, bUSheRiVersStablon, Mdii..co5° ss ceceecceescn|tecess cite cs oat 1800; 000) 2 22-2222 
NanineMass liver. NOLUM Mast. Mads oso. ccesssecmee ce cechencinke eset eeee ATO O008 Rea sem oes 
tie ver. back River stations Ma = 122 Se Sacccdoseseeisele- Sac ss <a et fe 250! 000; jose ore oe 
iuckahee) Creek, Queen! Anne, Md. sscc2 522 022322 eee ceele-- ce le cen ae 900; 000s |2s42ase-56 
ke IverehiKtOn Mal= = 22h on cee sje onesies caceeesceenies sees s seeker 28220. 000) |e ciccratce 
WMhestoryaiver. Chestertowly, Mid. osssccccsa nce sce veeeeatlensoencceeals we A50' O00) (Soe eee 
Gunpowder River, Gunpowder station, Md............-..|.--------..--- 1}800; 0008 |S.2 2c eee 
Wicomico River, Salisbury, Md ---...----2-.--:.--.--.- bE eae teen ee 94000005223. 464e- 
Grangdeeonds near Noriolike Mags: se aos Cone teisc coos oe see tice ae eeioe eee 350);000) |peeaneeeee 
Earn Lone Ver, UAT LATINtON MLAS c= sce (coo scot eee ee ee ee 988: 000) 5 Waeeaoes 
Hearrels Branch, tributary to Shoal Creek, tributary to 
Spring River, tributary to Neosho River, Missouri..-.-..|.---...-------|.------------- b 200, 000 

Molsware Miver Org JeLrvisi Ne \i--scerce sete sea see eee | sae eee e er aeeeee 900, 000 |...-...--. 
STTCOOD: PNG Noose co eee etens soa amet Sessa eo ates | 450, 000)|2- 222 eeee= 

Welaware: W ater’ Gapmb ae she lt. sae ee ee ee ees 2729) O00! Sateen 
Packaywaxen Pat sets cesses Sees sea te nero i atne | 750: (0003)| Se acereeee 

f@imber Creek, near Gloucester, Nod)i2ss228 fh bic s nce sete eek tee oes ee 7144: 00022255 =eeee 
Dividing Creek. Dividina Creek, Nieid.- 0c cies sicee-s eel isan eeeelso ets 776, 000) | eeaeee ses 
INGUAGEIIVELy) GOMSDOLO: Ns CO cosewinisic se oe ccs ace nce cea cleennce casi nee 252) 500" |e e- eee 
Branch of Cape Fear River, near Wallace, N.C..-.--.....|.....--------- 252;'000)|)taem an. 
Lumber River, near Lumberton, N. C..........--..-------|--- See et sae B30, 000) |2esemen aes 
Susquehanna River, near Battery Island, Md.............|.--.-...-...-. 03 224,.000 |o2— ness 

(RorthDeposit, Midesastte tee eee sos go tsceseae 32650; 000) eco ae eet 
@oltmmibiay Patetteeet hanes teehee eee Sewn T7615 000) aes Ses 
tes HO dy, Paes ees Seen cece at ccesee 1 UTOR0000 eee Se 
Tetativel id otelnivoyt Wal 2f papeere HE SARE SECOND ORE see 1 8008000) ss-sseeene 

PMNGsGnenAMer NOLEA hens Ne Veoes hoe ene ete Sec no |e nesoe aban owe NAGY CRU Ua peeescerecioe 
Conparee River, near Columbia, SC 2. ~*~ 2/22 sess ee | sass eacease 12660; 500% pees. = 
Chappawansie Creek, Quantico, Va...-....--..-----..---- SHE UU Se oemeacece 
Neabsca Creek ireestone: Vass ooos tuo eee ees O77 000 Ne See ee 
Mattapony River, near Milford, Va........--..--.-------- SoDnO00N| see 
Stony Creek, Stony Creek station, Va... 338, 000 |..--:---.- 
Rapidan River, Rapidan, Va...-...--...- 400; 000)hooSacteic. 
Otter Rivers Eine tonic a osc ols 255 2 seas ee sees ese 29270000 (haan Se 
Rappahannock River, Fredericksburg, Va..-.------.---.|.----------0-- 500, 000 |....--...- 
COMai OImGe ne ail ites 22522232) ae tose eee ee i SL IS pee Ty 498 000"|t Stee te 
POWMate Riven mM as Bane CON AIS Cre 2) tot. enteral Goeeat natin mete | sow ac snc ee aa ¢ 600, 000 

b Estimated product of 700,000 fry deposited in rearing-ponds at United States Fish Commission 
Station, Neosho, Mo. 
ce Estimated product of 1,989,000 fry deposited in rearing-ponds of the United States Fish Commis- 

sion at Washington, D. C. 

F, R. 93-9 
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Details of distribution—Continued. 

Adults and Disposition. Eggs. Fry. yearling 

Quinnat salmon (Oncorhynchus chouicha) : 
California Mish COMNUSSION . occ oc .l. secre e ces oe cee. eee 3;'530;'000'"|. 22.5 <2 ote ee ae eee 
MoCliond niver, near Baird, (\Calen tcc ccccseececscme cee leeacctose cree 633; 100'|\5..22 =e 
mea wood Creek, neariBbaird Ranch. Caliclosossjcaccc se |bceee cacems eee 170; 000: |. 2 senate 
Erinity, naver, worb. Gaston) Cala. sotcccssccsccsacccuses|cosnens peusicne 487,200 |2.22coeeer 
Clackamas River, near Clackamas, Oreg ....-.......-----|---eseeccssee- 4.100, 000: |52t/2-ceeee 

Atlantic salmon (Salmo salar) : 
Connecticut Mish Commission: =.= <2 c.ce ne. cane caeeaceone 108,000 |..2 2. - S22 .22:)- seen geen 
Newaork Kish Commission ~-5-s-ssesneccccmeceesneseren 75, 000) |. 206s c0.c-1s~\c| net eeeeee 
New Hampshire Fish Commission .................s...-- 50::000"| 5 322s eS eee 
Alamoosook Lake, near Craip Brook, Me cncd cossceuccss clones usssie cece s|seameeceeeneme 1, 448 

Landlocked salmon (Salmo salar var. sebago) : 
Commodore Clabs Hartland, Me =a 4es-moseneawerecteecelee a ee beens eel eee emo eee 999 
Groenake) in. Hancock County, Mo ic2cocsnseecoscescse|estt aces nets celbeeeemeeee sees 500 
Today Pond, near Orland) Mee eccsecwen cee tess scoala s iseceemeen| ceeeeceiasas eee 16, 032 
Grand Lake and Grand Lake Stream, in Washington 

(GhOTETNAwIN (eee ae Son soe goacoE ana aabUSes aos ed aeaos bossagcccdoged lessstccesses- 48, 000 
Loch Leven trout (Salmo levenensis) : 

oA PAG ams) BOSTON: IMARS ee ect cs cease eine cene ene men mers 20; (000 1h Socee acs ce Seem 
Geo. M. Brown, for F. and P. M. Rwy. Co., Saginaw, Mich. Pam U Beoreaeoocoatsd bossccs= ci: 
Minnesota Fish Commission ...-......----.--...-..------ 20,000" |< oo Soen.cccnset| Se oe eens 
New Hampshire Fish Commission. .-..--.--....--------- 15,0000 eee enacts secinie| See eee 
ProriOrsasak, Toky 0, Wapan-- 22 sses-2 sc -e en scineee sane LO; OOO) Seca sicice 2-)n| ee ees 
W. P. Greenough, La Chévrotiére, Quebec, Canada... --. LO} O00" ce 25 ee. cee - ote] See 
iesterihiver nean Oulmth Mann 52 ot sees ctoececieeiete sa stemiete cinteec wee all mene erates tererarate 
OQmoishiCommission 22 2f.522 2 skeet ee ese att ce Goalie ces saan ee bee ee en cee 
PAO IGANES I WV AVOMIUN Deno nete amc eisieinie elena ein = m\eiaieletn e teteie| ieee retinitis eee eee ate 

Rainbow trout (Salmo trideus) : 
Maryland! Fish Commission. --.. 2220-2 --5s8.ccecnennee ess 
Minnesota! Push’ Commission a-crca- cece e-em ae cee e mice 
Missourl Huish Commission ea. -sace wee arene em eeeneeee eee 
mNevraska Hish Commissions: -o-sieess=-eeaece ae ee melemcise 
GW). Dhayer, Provo City, Witah---2---.-2..\-2--..16 
Wermont hishi Commission. ci caiscn ccs cscs smekesemec 
John H. Gordon, South Bend, Wyo 
C. Raveret-Wattel, Fécamp, Seine Inférieure, France... 10, 000) cbc. eae Cee eee 
On SAS LOY Oye Alea nnel=laia ena alicia a =n miele LON OCO) Sem ees come sar ee a ee 
Emil Warner, Swiss consul, Havre, France, for the Gov- 
PINMOENGOL SWibZOLlaNG en sncs-c~- cones dec-e ee eeeeecee 

Trinity River, near Fort Gaston, Cal...............-.--.]«« 
Applicants in District of Columbia.........--..--------. 

Marvlangdioeececiesstascen Seat neecesaceees 
Walker Run, near Hagerstown, Md.-..........-.......--- 
ake Hre.near ut-in Bay, OWi0-cnc.c.s-socccsseuenee oe 
Warner Mill Creek, near Chanceford, Pa 
PA LC ANOS LT Nb 1 OFT ete alae ie eee ee miele seme io aioe emis 
Sandy River, near McGregor, Minn..........--.--.-...-- 
Partridge River, near Okwanim, Minn.........--......-- 
St..Croix River, near Gordon, WiS .b..+ sseteaeosee canes 
White River: near Mason, WiS.5.> ce. s--senecs-scecccese 
PAS DTC ARGS mA La DAN eee la alee siesta ee eleanor nel 

JATKANSAS Jn)2,Jc0 con seceess nets mameree epee sae 
Crystal Lake, near Eureka Springs, Ark..........------ 
Mine Creek, near Nashville, Ark .-....--.. f RASTA IS: Seas 
Black Fish Lake, in St. Francis County, Ark..........--. 
Silver Springs, near Rogers, Ark...-.......-----.-------- 
Lower Evergreen Lake, in Lake County, Colo.....--..--- 
Applicants in District of Columbia.....................- 

GeOThig im .csctcensccavecacse meee ceueeemene 
TROIS eam nice eie memes Seenie cic aree aiateeceits 

Bloody Run, near McGregor, Iowa.........-------.------ 
Des Moines River, near Ottumwa, Iowa.-..-.----.------- 

Des Moines, Iowa .........-..--. 
Mississippi River, near Dubuque, Iowa...--.......-...-- 
ATH DLICANTS MN MANRAS once na wees eeaceincsaeee eae meee 
Strangers Creek, near Atchison, Kans......-........-.--- 
Deer Creek, near Atchison, Kans. ..'2..cescccconcecacccas 
Orane Creek near MONUON, IY na. 4encnmeen sre ccceacs css] semen ee meee 
PA PLICHTUS I WUOULMIANG <<< a's akc cise eo ciaoce eee ssist len =n'st al Meam eee rae 

WMarviand scdes st cs ncemece cekcce cloak as een nets| Saeeie memes te 
Bennett Creek, near Frederick; Md .c2205. oe coco coe cet | eewewceenee:- 
Ballenrer Creek, near Hrederiok, Mass oct ccc sceeee ewes celwek een ene ss = 
First and Second Mine runs, near Towson, Md...........|------------ og ca ccncee See 1, 000 
Walker Run, near Harerstown, Md: ..2.2cs2<-cecnscheceenlaeeeteetenn> =. 500 
Shoemaker and Silver runs, near Brooklandville, Md 
oven brooks, near Glyndon, Mdls. 2.2 ac onter cowseie eeeanl peieneeess ve 2 : 1, 000 
PAT poate in MISSOUN 2). he tc. <cccnien eewcweunc ceebeeMnen|peemeeses vase 3, 550 
(Curren Siver, near Chilton, MO-.ccscedcnsccedesute eee emeerencanicec. 9, 891 
Shoal Creek, near Neosho, Mo. < soocdcn veo cane ech ceeltaene) eoeeeeece= sas 2,316 

Mixeter, MO:d oc. cououshe cite Cee eE eet peserawon. 400 
Granby) Mo 225.05 cee eck eee ealeesieseenene ee 600 

Barpee Lake, néar Ritehey, Mo.s2<£- 702. ceusqueecmeueres | baeee scecomane 1, 100 
Indian Creek,near Barle Mills, Mo: . 02222... .a28 Soe eo eel nesce Jue ceere Ne eaeeonemeeme 600 
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Disposition. 

Rainbow trout (Salmo irideus)—Continued. 

| 

Indian Creek, near Lanagan, Mo......-.......--.--..---- | 
South Fork of Buffalo River, near Pratts Place, Mo..-..-- | 
Baynham Branch, near Neosho, Mo.-.--.---..------------- 
Hickory Creek, near Neosho, Mo.....-.---.- CEE ee See eS 
Bie Host Creek. near Racine, Mow eas ese. cnc ee cee | 
ik River, near Pineville; Moe. =-- 22 -- ss2e nase =e = | 

tiled coyotes -eeeenee a aece rane er ace 
South Fork of Elkhorn River, near Indian Springs, Mo-..-| 
Grane’ Creek near Cranes MO s-s.--5-022 ses- Sess ee ece ne 
Massouri wish, Commission. s-0--0c-6- cee-2 S52 22c2 ses ~ 
Applicants iN eWadlOLse Ye = se a= = eee eee see ee 
Stony Creek, near Delaware, N.J.-...----.---------------- 
Raritan River near Crenton, INodisascsssc- ese ae sae at 
Am plicunts in NOW: VOLK nee eecssiee senna a ceseeem eae 
iWaseoy Creek, neat Biss) N. Voce -cm= conse eee esa 
Anplicants im Noroh! Carolinar: = --2\--- 92 3-0 en a-n= == 
Flat Creek, near Black Mountain, N. C.........-.-..----- | 
Broad River, near Black Mountain, N.C.-..---..-.---.---- | 
Honing Creek, near Asheville, N.C 
Roms Creek near ManionwN. Opsonssssces cdot ace oaeeces ee 
Public streams near Ginville,N. © 222-2242as22 22232 5252-: | 
Applicants in Pennsylvania..-...-......-..--------------- 
Hawices Pond, near Scranton, Pa: 22:225220.2242-22256522: | 
Mountain Branch, near Houtzdale, Pa...---..----------. 
Gabimebranch near York) Pesce. soceecdace aes ce sian oe see 

Steen hun, near: Coatesvilley Pa... 2222552225. 8285. 2222 
Alder Run, near Kylertown, Pa...--....--..-- FASS IAL RA 
Morcan Run near Clearfield’ Pao. 25.-.2222 52222523222: 
Wounres Runiinear Coatesville, Pa... - 2225252225225 -02036- 
Caokikun- near Coatesville; Pass: sc oss kts ose ssn. 
Powell Run near Coatesville; Pa--- 222222222522 22 82222: 
Horciun Near Gaimess Paws. oss ss ssseeeeeseec ese ees 
Elk Creek, near Toughkenamon, Pa...----.--.-.--.------ 
Svarrucca Creek, near Susquehanna, Pa | 

Brandt Paness2 sass ssesaseee ase 
Black Lick Creek, near Conemaugh, Pa 
Lackawanna Creek, near Burnwood, Pa 
Beaner Creek, near East Hickory, Pa...-.....-.....----- 
Canawasto Creek, near Susquehanna, Pa....-.........--- 
White Deer Creek, near Milton, Pa..............--..---- 
Hemlock Creek, near Brandt, Pa---.-22.+2-+-2-::------=- 
Wild: CatiCreek; near Brandt) Par s2-- 222225 esse 2s oes ee 
Tunkhannock Creek, near Susquehanna, Pa 
Pickering Creek, near Phoenixville, Pa..........-.--..--- 
amb Creek, near Mansfield, Pai... 221 252.2-2 d022s hss ste | 
Big Roaring Creek, near Shamokin, Pa.-.-.-.-.........--- 
Ridley Creek, near Chester, Pa | 
Nanon Creek, uear Du Bois, Pa 
WitlliGrediomean Diova. Pat cs= cc csscesseeusecaoseeaesese | 
Haller’ Creek. near>Richland, Pa: -o2:2222c2< 2224222228 Ed 
Harvey Creek, near Nanticoke, Pa....-....-..------.----- 
West Branch of Susquehanna, near Lock Haven, Pa..-..--. 
Susquehanna River, near Driftwood, Pa..--..-----....--- eer esc ae Aeon 
Allegheny River, near Coudersport, Pa ..-......--.-----. 
Black Lick River, near Ebensburg, Pa 
Applicants in) South Carolina]. 5... 552s8255.2-se2sece 
Long Cane Creek, near Abbeville, S. C 
Cullasoga River, near Walhalla, S.C.........---.--------- | 
Applicants in Tennessee.....-..-.-- Bast Seely ee 
Piney River, near Spring City, Tenn 
Doe River, near Roan Station, Tenn..-................--- 
Public streams, near Johnson City, Tenn........-...----- | 
FAPUMGANTS IN LORASL Sse hones etaatec ote ssc cee 
Cypress Bayou, near Jefferson, Tex.............---.----- 
Otter Creek; near Rutland) Vite. sss. csasee cc tisce sfc 
Mill Creek, near Middleway, W. Va...-..........--------- 
Cheat River, near Cheat Bridge, W. Va........--....----- 
Little and Big Plowrivers, near Stevens Point, Wis 
Applicantg@aneVvarcininesss 2. 220 2. s-e aoe ae eee e coon a 
Algoma Lake, near Howardsville, Va...........-...----- 
‘Bold Brook} neantonisa, Wao}: 25: 2 ee. 8225 eb eeeeeee 
South Fork and Roaring Branch, near Big Stone Gap, Va. 
Pinkley Branch, near PHeVille;) Valsosos= ssa 2eseectee 
Bens) Hun, nes Boy cowViae se: o 2s sesss sek deoctecs ses2e5 
Laurel Run, near Lexington, Va...-.....-.-------.-.---- 
Cameron and Four Mile runs, near Four Mile Run, Va .. 
Mountain streams near Greenwood Depot, Va ....---....|ec.-0- cee e cece le cee ne eeeeee ee 

| Adults and 
| yearling. 
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Details of distribution—Continued, 

Disposition. | Eggs. Fry. ee 

Rainbow trout (Salmo irideus)—Continued. | 
Mountain streams near Cleveland, Va ...csscsscccncescesisensessseateselscees ddan gps 800 
Stony Creek, near Liberty Furnace, Va.......-...---.--. Pete saat Se beesbecesose 2 600 
Calhoun Creek mear big Stone Gap, Vi--. ses scence aces |e sew cemences anlee oe. seer erase 1, 000 
LAW ICADIL OLEGK: MOAT MGT Vs IN Date. xn sans cee tai ore as aes eater Cena te ll melee meter 400 
Goose and Cococton creeks, near Clark Gap, Va ....-.----|------c--- noe -|e cee eeenreenne 500 
Barbour Creek, near Craig City, Va.....-.----0-ce-ees02s0)crcenceereruns SPR es ips: 1, 000 
MaUSO reek: MesmMOLAil Oly, Vitae se a riebin wine oe emis pe atl eete hee te stele [alec ee ae ee 1, 000 
Healing Creek, near Hot Springs, Va..-..---.---- DAA sag beens ce, Ja cd escscsease: - 500 
Halling Spring Creek, near Hot Springs, Va. <-- occ <o0 cot) s ec cee ween moc) lace mice en eieiomis 970 
Jackson River, near Hot Springs, Va. -..-.-- Saeed west uiel soe Sane Cement ce le aee oe eee 960 
Piney River, near Culpeper, Va... -- 225. -2 sw cccwnesccons Le sie Sil Oieceiateiateoal| taatetanatat ee eee 1, 000 
New River, near Point Pleasant, Va.............--.------ |o aa nies wep cleo awl aoe cere 200 
Cow Pasture River, near Millboro, Va.............--.---. [ooo nce een eee e len ecceeere sane 1, 500 
Catawba River, near Fincastle, Va ......-----ccecscccsses|ec Baoan Se, eee Seema) og 800 

Von Behr trout (Salmo fario) : 
Connecticut Fish Commission ...-......2.-<cccnsscccnces 20;000' |---| eee 
Maryland Fish Commission ...-.-.-.--------------------- 30; 000 || nn emma om meine a eee 
Mannesota ish COmmiIssiOns---~- o- acceneieereciewee ceieniein 20; 000: |'- 0.02 o.0.- <1 c nie ol eee 
Nebraska ish: Commission ...s.5.c-2—- ccc rem eee -clebanlc = 20,000 |. <-n = = = a alec 
New Hampshire Fish Commission.........--------------- 29,000) on cn wins 5 opis ote 
Vermontieisn Commission. 2. -s.6 cece a nieee cece ale ce nists 20,5000 |. no cisions nme eater 
Otto Gramm, Waramie, Wy. -- ners ec <2 arco see ne = ee rele 15,000 oo Sonic cw <<inel eee 
rot, Gpasakl, COLO, Oo RPA esses sess seem nese sana ee 10,000) oe ro Seema c2| poe 
W. P. Greenough, La Chévrotiére, Quebec, Canada .-.--. COR eee me 
Redwood Creek, in Humboldt County, Cal ..-...-.--...-. RE CRIOD One rantH eae aaostec ce: 178 
Three creeks, in Humboldt County, Cal..........--.....-. [Seceeee corn epee es A ago 0! 50 
Supply Mill and Fish Tang creeks, near Hoopa Valley, 

PA nee ode tean aaa Oe oe oe Seces webwice see cick ca emecieeemer 10, 700 
Uneva Lake, in Summit County, Colo see 2, 500 
Wellington Lake, near Buffalo, Colo. .....--..--.-----.-.- 2, 000 
Twin Lakes, near ‘Cwin Lakes, Colo...........-------.--- 2, 000 
St. Vrain River, near lyons, Colo)2.-- 22. --seccce-cees ce 1, 000 
Deer Creek, near Baily, Park County, Colo....-.-.......-|..---.------.- [ee acai nee 3, 950 
Boulder Crecica giear MOMIGer, Olver meee we cne ec ccaee celine comin e Cec mies |= ne 2 scene eee ee 4, 000 
ROC KMOTeek, INA Ke OURUYE COLO em annion 1 cise .c\anim ele stale c| @o te pyaisin niin o'-ain| elm iotanis 3 area 2,500 
Fryingpan Creek, in Pitkin County, Colo.........--...-. BSS UE HSE SeS SO eisacmsoee. 22 2, 000 
ATEANSAS eiver, NEAT Ald COLO. m2 coe cocscic ese scorer es) prensa seat nal aopehe a eee 2, 000 
ete Arik tn ake COUNUY, COLO. -<crcrice bene cconceveneta|qaue reo cecenal samren seen 1, 500 
A MUCANIPS INVLCAN Os <setrec =< oncisine se einium nis aRetanecintem ahs \eeatee sees splo|s coc emck nee 300 

CHI Be) 9-(5 SE SEE SOC AE CeCe Ie ioe leincinwemiaeiste elas cere eee ee 500 
IMASRACHUSELIS) poo s ene ae neds ceeice sae Ie etarania praia iaiarne | oiapeapoas eae cee 300 
MEI GDI SAN Gok we oun ake aa alee bemie eae oe ae ee ee ees oe aie aS eae 150 

Webraska Mish Commission. 22k ce nenec cc ccc cc cnn sadenys tan cure cecee aloe eee ene 6, 000 
South Branch, near Prenton: N.S sccoces css nuova apsceocalene sets asce.os| ooeneee eeeeeee 993 
MemorestiCresk, near Conpers, Ns Ni. -- 2 «a5 arse cate e ela ome ie mmemae | once eae 1, 000 
Analomink Creek, near Delaware Water Gap, Pa........|...-.22--e0s--|eeencenenceens 1, 000 
ASPPMGANtS UN VOKAS sancti anes n rcisciewclanne = wane cones akoaa) ner cenidie’s aia \aeae eames 200 
A PVUCANUGIN VOTMONb acssewscneuseuw ive omar oe ccmarcemes (note acters = pemelne aoa 1, 000 
Otter Creek, néar Proctor, Vitis sas wc. cta cece vse e eee we ewiepee ap eel tee eee 2, 500 
Wernont Nish Conimission....-.cvcecuncnoeees vec wetunveleede EEL tery Pe Preis hele» 2, 500 

Black-spotted trout (Salmo mykiss) : 
WiViOmin Ss Ish COMMISHION:. cn. cc ow atom aewiga sss wie elas ne 25, 000. |s-.cc- not anno =p 
OttovGramm, Laramie, Wiy0s-2.--m.s0s-sseert nanan eae 5,000. |\....2000nenahinnlepaeeeeee 
H.M. Orabood, Buffalo Creek, Colo..-......-......--.-.- 30) 000 |e )a one. ates area cee 
ee In: Colorado... cic sccnk pe oe eg eune cers chest te anit amen eats cae ae 1, 000 

ellini¢ton ‘Lake; near Buffalo, 'Colo-- - 255. <i: see bwscae t= lemon one cape gon deenseeneree 2, 000 
vin Takes; MEAL SNOW GCN, COLO. ia—- tees crescent es ete den erage sean ol eee eae 7, 000 
Mammoth Creek and Lake, near Central City, Colo...... Ie iia tent ee ttern| Meneir eebe onire 7, 000 
Wichigan \Croek, near deherson, ColOce.<..cam=n esos eae ele nie oem aan) pe eeiee eee 1, 000 
Grizzy Creek, mear Glenwood; ‘Colo... 2.2. ie wenn ee hae wtp peieciees etncids cake dete 1, 000 
Weer: Creek, near Baily; Coloz:...2.<- sv. 2<0---0-- >= - <6 aBi cape pameme mene sae ana wise s 5 2, 000 
PATKADBHA LLVGl,) NAG SAIGA, COlOc sc... sn cec ce beoc ceacasl ie ciire ote Mee inte seek ore aten 2, 000 
Lower Evergreen Lakes, in Lake County, Colo........24|---+-2-sewcwes|eo--ee---snene 500 
AEINNeOBO te GUID \OOMMISBIOUL. 6 scccen cae acee cen cess sun tek | Some eeE eR ES eect ea. cl oeie 1, 000 
PUN MLver, Mhat Great Malla’ MONT ce coca so pce naa cn nin kal eee ERM olen a, Baie san re enen 5, 000 
BelisOreok, MOAr GO0dMaAn: MON bcc. = ws0ccc cnn ass eck math ae eee Nee acces es «meee 1, 000 
ithe Sheep Oreek, near Lama, Mont. 5... 0c 22s 0sp cose smeeeeeeeeE ens) anen Se... command 2, 000 
POND OLOD ItvOn, Near slo, INGVans ccc «2. caus ween cece el] Ameen |-o-0r eeccauien 4, 925 
WABCONAIN CDiGh (COMMISSION: <. acct secus ae ace mane hak eee EE eee ate eal o.nc n'alern Cae 38, 600 
PA DDUGANtS In WiVOMIUE oss et ce emcees cuinoweraeene see el Gun pik ieie'a'='s |i oe <a ate 5, 000 

Brook trout (Salvelinus fontinalis) : 
Troutdale Fish Farm Co., Mammoth Springs, Ark....-.. OOO, | 2.00.06 wieleeg ee all ieee p 
Flint and Pere Marquette R. R. Co., per G. M. Brown, 
AMINE, MACON ate nccctisavenekess sas hues ticost once aoe 25, 000, | ..c:0.6% eases al ere ieee 

Minnesota Fish Commission.............c2ceesececccences 20, 000 |... nacauerens| seems 
reron Dish Commissions oso. cle. aoe vc ee oe me eee 20, O00 | cet eceem cool eee 
iVermont Bish ‘Commission: oo)... .\...cssrssvcs cus uneweee 20,000 | .anseicine soda <| remit 
ATIpuGaNes ItL'COlLOPAGO 2 feeb 6 ioc tien coc ak ou COCR AITENA © es aiu nk < pial eae Ceres 2,500 
Wnevawake, in Summit County, Colo--.s/ccusenceswepeee| ssndb~ 2-00 nc|eeemaavoaneene 2, 500 
Wellington Take; near Btitlfalo, Colo. cc. case core teecemeb lena smc «20 as dl @acaamue ae 2,000 
Lake Edith, near Idaho Springs, Colo.........cs:-ec-cece|scence- ees uamslon ae ane 5,500 
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Disposition. 

Twin Lakes, near Snowden, Colo 
Mammoth Creek and Lake, near Central City, Colo 
Lake Lenore, near Ouray, Colo 
Texas Creek, near Cotopaxie, Colo 
Grizzly Creek, near Glenwood, Colo 
Clear Creek, near Georgetown, Colo 
Boulder Creek, near Boulder, Colo 
Greenhorn Creek, near Graneros, Colo 
Fryingpan Creek, near Norrie, Colo 
St. Vrain River, near Lyons, Colo 
Arkansas River, near Salida, Colo. .....-.-...----------- 
North Fork of South Platte River, in Jefferson Co., Colo.. 
North Fork of North Platte River, near Walden, Colo. ... 
Park Lake, in Lake County, Colo 
Rock Creek, in Lake County, Colo 
South Platte River, in Park and Jefferson counties, Colo. . 
Redwood Creek, in Humboldt County, Cal 
Three Creeks, in Humboldt County, Cal 
Supply Mill and Fish Tang creeks, near Hoopa Valley, Cal. 
Applicants in Indiana 

Maine 
Alamoosook Lake, near Orland, Me 
Moose Pond, near Hartland, Me 
Mill Brook, near North Amherst, Mass.-......-----------. 
Whately Brook, near Whately, Mass 
Broad Brook, near Holyoke, Mass 
Rush Creek, near Jenison, Mich 
Clark Creek, near Grand Rapids, Mich.....-.--..--.--.--- 
Indian Mill Creek, near Grand Rapids, Mich...........-. 
Grand River, near Norvell, Mich 
Brevoort Lake, near Moran, Mich 
Silver Lake, near Quoto, Mich 
Hickory Creek, in Newton County, Mo 
Applicants in Missouri 
Lake Leslie, near Elkhorn, Mont 
Upper Elkhorn Creek, near Elkhorn, Mont 
Goodman Creek, near Goodman, Mont 
Lost Creek, near Anaconda, Mont 
Little Sheep Creek, near Lima, Mont 
Applicants in Nebraska 
Otter Creek, near Ogallala, Nebr 
Middle Loup River, near Halsey, Nebr 
Nebraska Fish Commission 
Applicants in New Hampshire 
Small Brook, near Nashua, N. H 
Santa Fe River, near Santa Fe, N. Mex 
Musconeton Creek, near Trenton, N.J 
Lake View, near Bismarck, N. Dak 
Deer Creek, near London, Ohio 
Applicants in Pennsylvania 
Meadow Brook, near Scranton, Pa 
Rose Brook, near Honesdale, Pa.-....... Bb s2cdu beso saes 
Tributaries of Dyberry Creek, near Honesdale, Pa 
Little Dyberry Creek, near Honesdale, Pa 
Lackawanna Creek, near Uniondale, Pa 
Tobyhanna River, near Tobyhanna, Pa 
Black Lick River, near Ebensburg, Pa 
White River, near Hartford, Vt 
Otter Creek, nes Proctor Vit--<~-ssiecseccesscdcecsscccue } 
Beaver Creek near Proctor, Vt 
Beechwood Lake, near Marinette, Wis.-......---.-------. 
Miller and Barker creeks, near Barron, Wis 
Hay Creek, near Marinette, Wis 
Pokegama Creek, near Rice Lake, Wis.....---...---.---- 
Menominee River, near Marinette, Wis 
Green River, near Werley, Wis ..........-:2:.-:--2:--0:- 

eee eee ee eee ee 

Connecticut Fish Commission 
Iowa Fish Commission 

Nebraska Fish Commission 
New Hampshire Fish Commissioner 
New York Fish Commission 
Vermont Fish Commission...........222c0eesceessceceaes 
Burt Lake, near Indian River, Mich..........--......-.-. 
Muskrat Lake, near Lake City, Mich 
Mullett Lake, near Topinabee, Mich...............-.---. 
Lake Erie, near North Bass Island reef, Ohio 
James Lake, near Angola, Ind....................---..-- 
Lake Kosciusko, near Syracuse, Ind 
Sylvan Lake, near Pontiac, Mich...................-...-. 
Lake Superior, near Lester Park, Minn 

105, 000 
100, 000 
100, 000 
100, 000 
100, 000 
100, 000 
300, 000 

Fry. 

50, 000 

30, 000 
50, 000 
81, 500 
30, 000 |..... 
58, 000 
20, 000 

1, 305, 000 

| Adults and 
| yearling. 

5, 000 
6, 000 
1, 000 

300 

1, 000 
2, 000 
1, 000 
1, 000 
2, 000 
1, 000 
1, 000 

10, 800 

i] xn o a 

5, 000 
6, 000 

500 
400 

4, 850 
1, 285 
4, 970 
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‘ re Adults and Disposition. Eggs. | Fry yearling. 

Lake trout (Salvelinus namaycush)—Continued. 
Lake Superior, near Grand Portage, Minn..... 

MUST LS Lane LIN oe peice Serpe etolae lame peace erie 
CICA 0 say, MT ie ere micianin > ina ies ae ia 
Two esd WO sg sane scecgsos) noo cas FEOoSe ne 
Lyd yp WSs 3 Sao5 4 seo sseOnod 6 tse Sean scnee 
Grand Maraign NON Nees see eee eee eee re 
Migherman's Wome, Mich oo). oc acl cementite 
Washington Harbor, Mich 
Wirightiisland | Mach en sree repel ames a ep aee 

Trout Lake. mear Tower Minn: o.5- sree: cmas sac ee nese loeseeeieaee ek 
Maple Nest ake, near My. Mann. <2 oo ccers cee peeinemmine|> sates sopeene 
a a ee Lake, near Perham, Minn.........-------- 
Lake Sally, near Detroit, Minn................----------- 
Minnewaska Lake, near Glenwood, Minn......-..------- 
Detroit Lake, near Detroit, Minn .....---2-..2----c--se0- 
Battle Lake, near Battle Lake, Minn.........-.....-.-<.. 
Clear Lake, near South Bend, Ind......--.....---.--.s0-- 
Sawyer Lake, near Iron Mountain, Mich......--..------- 
Whitmore Lake, near Whitmore Lake, Mich.-.-.-...--..--- 
Mila ko near syVan ClObOn, MVEIC Hep oerrccpenessieiar ania fara |anio es see atemetete ae ele eerie 4, 966 
rowissalke mear Grout uae, Michit ys. se sameness see| sels eine see eee an ae ee tere 3, 955 
FAI DLCaH IS ae OnNs yl Vanes ee oe eee manana aieerieem es | wea Sale tate sine el 500 
Glass) Pactory, Pond, mear Honesdale) Pan. - ane sae c. ec erie mes om ee renee = eee | 1, 480 
Dane ono mear "Ararat. "bao seas scenic cea ctcleiaiece eiclena| Seis tateee tai ate rete eal arent hie iateeioieete 500 
elk bake; near Honesdale, Pa.-2 ces. @oj-h hems e eres sor one chee once wee eeeel oe ame cee | 1, 860 
Harveys and Elk lakes, near Scranton, Pa......--.-.----|---0.000-00--e|e--cn0n-----0- 1, 000 
hiddleWake mearArarat. Pac asses css. Socee eee oe por oe | saececeaceiteel Seeman 500 
Hive-Milesuake, near Poyntelle, Pac penser nano ee eee eee eee eels 500 
Poyntellewake; near Poymntelle Pa see oo ooo aoe om ninisie ee nm =| atwtm alone alee eee sleiele= =i alee ee 490 
AKOISL enol, Moar VELUGSONs \WAS sete ieenisis eee reinaeionis mnie eeeiete Mem aeiem | eie ei oiniciatalei mints 2, 300 
Ieee US) eis aay ae Sosy OF GN spe Soe onooosacn Dobe Eos Obd aco. sone See) aadosaneorc sod | 1, 950 

Whitefish (Coregonus clupeiformis) : 
New York State Fish Commission........-.......---..--- 5 000;000) |sosn26-eecere cog ees 
Lake Erie, near North Bass Island, Ohio.-.--........-.....|.....--....--- 4;,000;,000) \o se eeee 

MiddleiBass island) Olio ssc. cn ee acces |Casennace cs 4,400; 000)|- == sseeuee 
paligat Leland OWIO. eects aie a cna ote a eee ete fee eae 4, 880).000)|52.52 2-565 
Ravhesnakerlsland: ODIO see cis einen nmol eee ceietteiein 2, 720, 000-155 --ssceee 
Peacheboimnt Teeis sO NiO 22 arses Sarre a na | eee eine eee 3; 000, 000.) cee e eae 
Kelley island | OMI reese ome enteieaemeis|Sectee see e ae 3,570; 000) bao eens 

Lake Michigan, near Manistique and Scott Point-...-..- 1,000,000). =~ aoe oe 
Epaufette and Warehouse Point. - - 1,000; 000)4).2..-25eee 

Lake Huron, near Thunder Bay, Partridge Point, Mich..|.-..-......... 3; 140) 000 Ne sore 
UL B OTe OUT Geeta eee aaa eerie etter 1(500;,000) (2. eet 
MOG RWS sees tion cee ee nese eeneee ros cece meee 1,500,000 | 25.2.5 2—6 
MilleryPombtavcess dovossacece atone tear cae eee 3,000; 000) jascses anes 

Detour Passare, near Hay Point. --.. (252. o ce cce eon a ao nn|eomncnenncncs 2,000, 000) |-- cose 
Whitefish Lake, near: Cormne, Mich--- +2. -<---.cccmc- nl oaseicenmaacieisi 2, 000, 000 |..-.-..-.. 
Straits of Mackinac, near Bois Blanc, Mich........---..--|sasccccnase-e- 1, 500, 000..| 25 eee 
Lake Superior, near Duluth, Minn..........-------------- 2,982: 0000) <3 apes 

Wisconsin shore. ..-- 6,000, 000 |i -2 oc eee 
Tobin Bay, Mich 1,000, 000: 2. 555s 
Washington Harbor, Mich. . oo 2. ooo.) pcs. cesieicieia nin 500;000 || c2= secre 

Lake herring (Ooregonus artedi) : 
Lake Erie, on the reefs of Nortb Bass, Middle Bass, Bal- 

last, Rattlesnake, and Kelley islands..-.......-..--..---|-------------- 6; 505,000 452 2 ee 
Yellow perch (Perea flavescens) : 

Applicants in Illinois.-.-.-.2-..22+-++-2eeee scene eee ee eee] eee eee eee eee |ee eee eee ee ees 325 
Chicago, Burlington, and Quincy Company's pond, near 
(CPE bof ea U1 Ee Se ios ee eee sec nrsprcoossoobeC oa: 110 

North Fork Creek, near Danville, Ill 150 
Sugar Creek, near Paris; Lee. . 30. emcncunce ans nme enan=™ 185 
Lake Maxinkuckee, near Marmont, Ind... 2... 22-2 6--|emne s wens oe ao nis|anccacwncesiese 385 
ake Wawassee, near Cedar Beach, dmdes-- 322s. 6. 6 alee cece see ines ee eons 257 
Pine Lal, Meal MUAPOFtG, MLC n o> nieces ee vals seitain 5) aie] oem ete eee eet vim tainn oa 144 
PA DILCATICS AD PLGA Ae ee se ain cteele ie ale sain ele sini ee nel atalel ete ete eter atom moan ane 100 
ppper LO Ws iNT, NEAT WECOral, LOW ais. + aos. cemees oc as oc| sce eee eaten Ss RAE an iniiee wsine 150 
Wapsipinicon River, near Independence, Iowa....-.....|...-----------|-------eeee-e- 150 
Cedar River, near Cedarshanids, LOwa--vecses.<> <r suo ncs| oe seemeemenmies| Sams sleniaje isin 900 
Spirit Lake, near spirit ake, Lowa. ~...<ce---sse.<<eemslana cen eiee ssc |emmnninm <= ns Sze 200 
PATS DIIGAN GS) 10) MOBS ESS ced peteies ebm ale siaaicin © bee cements atemial te A Soe As Pees ae 50 

WGN TOK a Bo oie nn cela msec eeie se wie sip on es tele aes elie s'a| ore nto Siesta 158 
ake Mingo, near Nicholasville; Key's. cs cn sanemmecens| demmemabeiecls™ | ~<03n omic ane ante 50 
Nolan and Valley creeks, near Glendale, Ky......-- 2-2. -|oen-s0cecs-n2-|s-eceecccccnee 186 
AT OAIGS IN MASKOUL 2c's tcislneec oscil woct binnencas caine cea lemma p rualsivieieo-|'s oh selene mitted 50 

IN@W MOxiCO Sas. onesie nae aime sch a Gee enee | eae etiemiawte ss 91 - sis amen 25 
Monican Creek nsar Lexineton, ODI. o.<0 5 om’ ssme- we cnealeMenndnies Cw me «| bw. ciate iteaie Oe 70 
Mahoning River, near Leayitteville, Ohio. .. .-.- 5. -.aaselene ee «steam on ota nesaneeel 400 
TOP UR ReMMeAY AKON. ODO sce op ante secs ecce none oe Cee lee Meme tints ms\5,0)| sluton pie alee ae 25 
Muduiake;nean Miudson)Obi0s ssc. cece od auc ene ace peel tee wsislemiep06is | ade ataataleteaean ay 
Tawawa Lake, near Sidney, Ohio......-..-------- 22-0 ---|eee seen cere eee leee seen eeee eee 50 
White, Clay, and Porcupine creeks, near Pine Ridge 

Midian Agenoy, (S..DB ks. 2 2.025 calanmnat cm Jee woe eel oe ee ele iota wine naa 41 
Beaver Creek, near Huntingdon, Tenn 150 
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Disposition. Eggs. Fry. ema 

Pike perch (Stizostedion vitreum) : 
Pike River, in Minnesota. ...-.........ccccscceccn Adeconc SOO OOO! Pu senate ae aes 
ATU eR ari MUONS nessa et codcopeléddecadaeinecHereSnéq|Sodeoracacosod be eeecodecter= 166 
Chainulake: in St) Josepht County, Inid= <2 2-5-2. -ercnrlaeocee saan os 200K O00 eee see 
Chamberlain Lake, in St. Joseph County, Ind......------|.......---.--. 200. 0005 eee ae 
Riddle Lake, in St. Joseph County, Ind.........--....-.-|......---.---. 2005000) |kceeeneses 
Clear Lake, in St. Joseph County, Ind. ......-..-.--.--..]....-......--- 2005000" roe -s2- 
Notre Dame Lake, in St. Joseph County, Ind..-..-----..|..-.......---- 200; 000s eee na 
Hudson Lake, in Laporte! County, Ind): 22222-2258. scree | hae cowie spe ee 2;:000:'000" 2225 ae- 2" 
mea lake. near Albion, Indien sss sc stot stan ane vat csint| ose s aaacee cele 200° 000k ae eeeee 
IPEry Ate ea ker neal Al plone in Cemes ces cists esac cece oe!| ae ace enctece ee 300" 000) Beaemeeeree 
Hakouvawassees near Cedar Beach Indes) *:264 052. iho 5 alba ccoeneces coultoes caucasanee 148 
ifitn@) JORG, EEA bore IOS seman b sdesecosesede 654) basededecscoed Gedneremsstae- 31 
Cedarihiver near Waterloo lowes. c= 2 segs oo seams eccins| cose Socnseee ae sbeemeeuemene 300 
pmalliakesmear tron Monntams Mich ecccsctess creer litssc ose aces cee 500k000) |Saeeeeeeee 
Poplar River, in Lake County, Minn..-....-..-- ISCO PEScebSo) sectecce bade de 5OOS O00 serene 
Sandusky River and tributaries, near Upper Sandusky, 
TO Eee ey a Rens HORTLE NIAC RRNES ERE EYES NAGS Sa5 SSH BP 500/000) Sena 

Make Hrie, near Rattlesnake’ Island; Ohio: 2:2252- 55252 252|.ss<-..2--.-2- 336002000) | eeeeteees 
Punderson Lond near burton. OHIO: stecesesas tees eee nee|cessscecceeene HOONGO0) eee 
West Branch of Susquehanna River, in Clinton County, | 
ae EER A iene RIPG AS s CNR ARNELAN CRNLS TAL WELTY ENE P EN AAA ASSASSIN 4, 400, 000 |..%-...--- 

West Branch of Susquehanna River, in Lycoming | 
(OWT Ned BE eek at ABS Hae eR eter MereCcuon = aoa cebadod ear apeeseee 10005000) 22- eee ae 

Sinnemahoning Branch, in Cameron County, Pa.------.-|....-..---.--- 200,000) seems ciers 
Mouth of Bald Eagle Creek, in Clinton County, Pa-..-----|....--.--.---- 400s 000) Sane ee acre 
Monnessee hiver; near Knoxville, Lennie oe csneens ce nsceinc| ios aan oe eecn eee BOO 000 |Paeeeeeeee 

Moudony, Venn s. shes cceetewecence cece cet wesente: A003 000s)|s=—oemeeer 
Clinch River and other streams, near Luttrell, Tenn..-.-.|.............. A003 0000 eaeeee eee 
Tenressee, Clinch, and Emory rivers, in Roane County, 
BIG Titian eee ree yaaa in eceta stays ee eS eee ae ene Sted loe oS vemerermeee rear DOOTO0ON Eee oe seer 

French Broad, Holston, and other streams, in Jefferson 
(CTL ANSE codes opobedeenadobe aces sseccnn meodcesascss |pesrezccordane 5005000) Beene eee 

Little River, Little Tennessee River, and other streams, 
Auebloune COUNtY~ LOMM noosa sass eee see reece ste: tos cee|eeeceee senses O00 O00) |/2aaeeeeee= 

Powell River and other streams, in Campbell County, 
Moe ate toe econ eaten scare eile oe Deco cen ote meenaes Uae ese sescees 500% 000) Se eetece es 

Clinch River and other streams, in Anderson County, 
THEIL Jo.cc ge COS ROE SEN GEE SEP aE Ee EAE SA RTE ea ANAC | yaecceeecoe 

Emory, Obeds, and other streams, in Morgan County, 
INSEE « o5. Po aS SRE SCC HHOC OD ONEEE SSRN e ene Pens i] Ieee ey eee ara S00; C00h Seaqeeeres 

French Broad and Pigeon rivers, in Sevier County, Tenn.|..-.-......--- 5005000: Soe ee eee 
New River and tributaries, in Scott County, Tenn AQONO008 Seeceeeee 
Beaver Creekynear Huntingdon, Penns). 2 52s ccscce ses ces ose ce -csceeselbee sens nesses 200 
Lakes of the Wausaukee Club, near Amberg, Wis HOON OCGT = emeereeese 
Lake Superior, near Superior Entry, Wis..........------ 45,000; Q00Iz= Sa ee ee 

Sea bass (Serranus atrarius) : 
Vineyard Sound, off Massachusetts coast........-..-.----|.-.---....---- 1189" 000) eee 

White bass (Roccus chrysops) : 
JA TU PCED DUT BRASS SOSA SO RRB SDAUEEC COSAHaDSE SEE cha jpotecdecenaecsrl | MaccaBAaeneey: 41 
Chicago, Burlington and Quincy Company’s pond, near 

(GHilsliys, MN soo sneoocasnconbesenSoneososccoesnrsee 30 
Lake Wawassee, near Cedar Beach, Ind.-.-......-...--.--- 250 
Pine bake; near: Laporte, Indo... 2.2-5- fsvesaee-sceenceee 90 
Upper Iowa River, near Decorah, Iowa..----.......-.---- 100 
Maquoketa River, near Strawberry Point, Iowa 195 
Turkey River, near Cresco, lowa..-----.-...------.------ 200 
Cedar River, near Waterloo, Iowa...........---.--------- 500 
Spirit Lake, near Spirit Lake, Iowa.......----.-----..... 75 
PAtpplicants im Mentmeky coos...) o5 50s o ee aap aeneea ses 39 
White Clay and Porcupine creeks, on Pine Ridge Indian 

APOTICYs Se eeenme the ese ens oa slcteccaeeies jaeenensecee | Rarwrels aleGerie 1a | Se aes ae sorters 40 
Boaver Creek eam unpinc don, Lens cs sses sete se eel web aoe eels ecu ecese see 150 

Black bass (Micropterus dolomieu and M. salmoides) : 
Cook Creek, near Florence, Ala............------...2---- 200 
Blackfish Lake, in St. Francis County, Ark.-.-.........-.. 200 
PATIZON A HAS COMMISSION = sciccssce as Rade lenocue cedeen bene 138- 
Applicants imypAr kansas: ~ ssc ss secces os ce soceedeascdaee 295 

WoloradOnvas sessed setae teeta t meme ne sete 600 
Lake Saltonstall, near East Haven, Conn........-...-.-- 200 
Delaware Mish Commission. js. . es. 2 eee ease heehee ake 1, 000 
Brandywine Creek, near Wilmington, Del....-........-.-- 480 
Applicants in District of Columbia..--.-..--...-..--.---. 850 

(CG UHIE De cce ban aneGr Coe Baa Reece seme e meee 281 
Boise River, near Boise, Idaho.............-.----.------- 1, 597 
Applicants ineUlingis sea acts es csc Sottecscelcsocnneces 845 
Chicago, Burlington and Quincy Railroad Company’s 

pond ead Hewinewlleeerr sso s eta ots Senos hee onl ee ee ens eae Le cheers 360 
Grays Make neater Nices bakes Til 2. 5 Sth hessIStal I ee ee el gen Ses 100 
Ween ake Teareaa ceva lense sek ss hse Te LE TARAS AE CRE Oe PND Weres oS Ue 100 
Srl Mivermeac Manian Valeo cs tahoe as ee coee sar aie menue ete Perey | Oot tating 1, 300 
elanid EaAKoncare WALsrloOptuleeee ns. t > chr sSee ata sees le eee ers [ha tat SO BEET 616 
Lake Bartlett, near Waterloo, Ill.......-....-.-5-.-5-- aebende coe.cee yebeeecacerond 325 
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Disposition. Eggs. Fry | yearling. 

Black bass (Micropterus dolomieu and M. salmoides)—Cont'd. 
Schorr Walke, near Waterloo Ul: << 26 oose scence wis scies sm male winsn 01s mw lnlsie wielene leanings) aeeieee 325 
North MorkiCreek nour Danville, Woes ee eee ec een eee eceese eel eee eee 90 
FAPBUCANLA ID UROTATIAS oe sale cote ne wieicmtn tae wel e'cierewininiemisialeie | ai winiein terete seein ee | ae eee 200 
Lake Maxinkuckes, near Marmont, nd <2. le ooc oon t sccm -lseerc ccee ste aloo Eaeeeeeeeeee 1,190 
ake iw awassee; lear Codar Beach ind. / 20.02.2520 22 126] conacnse aan aes latent eee 582 
Eno Make meer Laporte munGec ss seme. cs aieh ae sane ewe seemec erp nee a) a eee 100 
Upper Lowa River, near, Decorah, Towa... --~ 5.2.2 ne men|enerne non =-e--|een eee = eee 200 
Maquoketa River, near Strawberry Point, Iowa....--..-..|--------------|--.----+------ 385 
Pnekey Pulver, OEAlT, GLesca, POM eee sees ei ats ale wee = eroie ere ce Ee ee ee ele em ee eee 200 
Wapsipinicon River, near Independence, Iowa........-...|--------------|-------------- 300 
Cedar Raver, wear Cedar Rapids Wo witento.- sec se ence enon |e econ cane ees |pae= aaa eee 1, 400 

WV ALELIOO LO Wit foc we ee oe eas Seen ele nce aeeioee sa neem eee 1, 500 
Spirit hake; near Spirit Wake Lowa. -- <> s.ese ceases con sos] eee nine =| oo eee ee eee 685 
ROServolr near Cresco; LOwale fan cecens ceca cee occ coed arene ea aged cere eee eee 150 
AM plicantsin Kansas: a5 oes ace eh ana emis nce ee he tem ast eal eae sais aston [ese ia ieee eae 1, 450 
Walnut River, near Eldorado, Kans 200 
PAD PHGANUSs ANSON DO OK Vea icme amis a nieisinie msfelo ice ine iain ea = oe 855 
Lake Mingo, near Nicholasville, Ky 200 
Nolan and Valley Creeks, near Glendale, Ky.--.--.--..--- 177 
At plicanis) in OWIstaM Ae ce ea = = eet eee see he ceca eee 300 

“ Maryland's 228 smcncies ee es ee )are ania aannaeane 1, 088 
Plank Ridge Run, near Leonardtown, Md...-.--.....-.--- 1, 000 
Potomac River above Great Falls, Md...........--..----- 400 

below Great Malls, Mid: 2222-2 3220- 2 cccnc 500 
Principio Creek, near erincipio, Midi 22222. -c- 2-2 - eam 150 
IPATIKeNt RI Ver Mea anol Mids oe (eee ene 1, 000 
Piscataway Creek, near Stony Point, Md..............---. 1, 000 
Nine Mile Pond, near Springtield, Mass.-......--.-.--.-.--- 640 
ake brevoort,near Moran Mich. 225 25. t ema eine 300 
Railroad Lake, near Wingleton, Mich..............--.--..|.--.----- 225 
Mill Lake, near Wingleton, Mich..........--.-.......--.- 145 
Little Clam Lake, near Cadillac, Mich........--...-------- 300 
Big Clam Lake, near Cadillac, Mich.................----- 300 
Aiplicants in MOSsissippile: seat ms - ute erie seer ennai 275 

MISSOULI Saar eee eee a eee ee eee oe eee ons 600 
Indian Creek mear (Neosho. MiG g2- 226 a. see oe scenes cate 118 
Applicants in New Jersey --------- 20-2. -nen ce nn-=sncn anne 475 
Overpeck Creek, near Leonia, N.J...---.-.-.---------+---- 120 
Upper Millstone River, near Princeton, INNS eco seee ene 150 
Aipplicantsiin New-Mexico 2-se---osennenececcmeeeneen oom 1, 980 

INGWRY On kseee eee eee tesco erences 350 
Honing Creek, near Asheville, N.C....--..-.-.----------- 65 
Agyplicants in hion2:6sec ses seee eae os vee eae ene eons ee aene ere 550 
Mahoning River, near Warren, Ohio.........--..-----.--- 150 
Muskingum River, near McConnellsville, Ohio. --.--------- 290 
Mohican Creek, near Lexington, Ohio...-.....--....------ 250 
Rockywovk, near ells poLo, ObIOs.ce-- se=see=e = ae 50 
Bass Lake near Chardon, Ohio-.-..----02-2222-222222202% 350 
Punderson Lake, near Burton, Ohio........-..------------ 995 
Tone ake, near Akron, ONO. ccc = a6 eae me ase se rele = 100 
Nndevake,wmearsHndson (Ohios..6 =... ceeewle eels 250 
Tawawe Lake, near Sidney; Ohi0=.s..occ.co- se conn nese 250 
Willamette River, near Salem, Oregon..-..--..----------- 500 
Applicants in Pevnsyl vans ess cceocs- soe ees me pine 1, 425 
Mauryp Dam, near Shenandoah, Pa.....-.--...-.--.----- 150 
Loyalhanna Creek, near Latrobe, Pa.--...---.-.----------- 400 
jdenders Dam: tidar A nnvillePacst sce ue. ene eon = eee 300 
Bied well Pond? near Scranton) Pais.) con cace fe eae = 350 
Brandywine Creek, near Chadds Ford, Pa.-.....--.-.-.-- 100 
Branch of Brandywine Creek, near Honeybrook, Pa..--. 400 
Brandywine Creek, near Reading, Pa-.-..-.--.----.----- 480 
uO re IVGr Near Mig SAP ates sce sae ace seccmiaeeeemc mommies 150 
Keeley Run, near Shenandoah, Va-..--..02-.00.2--2 20-1 400 
Allegheny River, near Kittanning, Pa............---..--- 200 
West Branch of Susquehaina River, near Lock Haven, 

Lee eae ome Beene cecil a ana ee ae cures er ae 3 600 
Susquehanna River, near Harrisburg, Pa-.-..-....-..-.--. 1,185 
reich Creek: mear Rapid City, 8S. Dak.. 2 ce cccctn en) oc enceaccce=s 165 
White, Clay, and Porcupine creeks, on Pine Ridge In- 

RUAN PETC wis. el a hoor Mae estate sce eel acini iore sepals ocala | [eerie ae 400 
Beaver Creek, near Huntingdon, Tenn...........-.....-.|.---+--+00---- 500 
Eeniv ate ponds aM MROxas = er. oast Se win ideminencm bein cea 2, 275 
Cisco Water Company's Lake, near Cisco, Tex..-.....--- 110 
Como Lake, near Fort Worth, Tex...............--...... 100 
Railroad reservoir, near Coal Mine Junction, Tex....-.-- 100 
MITUEPonds near’ Mineola, exis. +i tase eae pues 100 
Cypress Bayou, near Jefferson, Tex.....-.........----.-- 400 
PPUMCRULe IN VITginiatcnct2S6Tecte) Suelo ew eee 780 
Broad Run, in Loudoun County, Va.............-.------- 1, 000 
Five-acre Lake, near Manassas, Va..........--.-cssse0s: 300 
Mountain streams, near Cleveland, Va....-...-...-..---- 200 
Powhick Creek, near Lorton Valley, Va..-........-....--- 100 
Aquia Creek, near Stafford Court-House, Va-...2-.sc.ccc|e--2---- ececeelecccc ccs ccecce 200 
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| Adults and Disposition. Eggs. Fry yearling. 

Black bass (Micropterus dolomieu and M. salmoides)—Cont'd. 
Walker Little Creek, near Pulaski City, Va----.--------|os-nceasnsnens|acnnncncecccee 200 
SHUNEMOLeGk= 1h LOUGOUM COUNLT.- Vian seracaseeaoteceee inaseescee coos saan ace = ete e ne 2, 000 
Occoquanwhivery near W COU DICE, VideansGen oc. oo wane eeoee ae aae enclose siapeime ec 1, 100 
PUB POMALLOxMhLVer, Near BlackstOney Vidiac. cme -saceee nfscecda cea sn cas|ieice cen mae oe 100 
MMAR Ler NOal, A Shang. Vaden see one seni one oel cme eco ares <|scen otoe erence 100 
North River, near Lexington, RV Seria yaaa pete arena ae nmiets Soe nia Lecce ccm 400 
South Hork of Holston Rivers near Marion,-V 9s <sevsss-< | nase e caenean -|o-s 20 cece cece 500 
dackson River, near Cedar Creek) Via.-...-.--.-2.+s22222|---ce-2--2 2 2) eae Seon eens 1, 200 
GComelasture River near Long Dale. Van = sameisctcocee=|=-seoe ose sa slecc on Sen eset 840 
RIM e GUT ANE AI: GOSHEN Vikern aes e ena el eee onl eae aos s nme cee |= seemen ane ce 1, 100 
Sram reok Neal News OASlIO sv tases ses cece oats ame ee va ictgaca sae es|en cee eee oe ne 750 
MECoOMUKIOTEOk. Neal OGCOLMK Vals cecnsecces smal cee sale seice = cee wbene| se eros cece woe 1 000 
MaapsieG leeks Near reestne,. Viaoocss sesce sc cescsceees hos seco ec salt cene tee daa 1, 000 
ReFANtIcG Creek NCAT QUANTICO Va: osnseas Soccernet See osetia re eel locos cen cess 1, 000 
RECOM LEEK NEAT Wry bHe willow Wdessase oc nisecac nee e tine [Beet san eee eee coon se: omen 968 
PMH DUI CARA NN Vins han OL OMe eecde melee = a ssee cence scaee ee rc anaees caleeeeeeeace ones 100 
Gravellysuake; near Lake) View, Wash...) 222-2 0:-<scocs|eses-n--s 2-0. [cele Sie a 550 
Piberuve bake. noar Spokane, Halls: Wash sss 52-55 Sonne es |secec esos. nce cs- cece wenoene 300 
PREBEC Ale e ake mnoat la coma VWaslioaua qaceccteces jemcmnl eee eee c Oe aoe |suctes onauenee 500 
Wlesrleake near © lear lake Washitessencos = tee nae oon cas tate Soe tame oes Moench oon teane 300 
CleanWakey near Medical Gake.y Wash: co.cs. 25555. cnance|escceosccenecc|oetecce oon eee 397 
mMeHonald lake; near (Cedar, Mountain) Wash- 2255. 2.52 2220222 sss. 82.| 0-5 ct 2 eee 300 
enerwe ae ynea muOOnULa Ory Washes aoe sae me cece ne acinn| caen wceeece nal oseee eckaeas 700 
Mricnpisrkennear,: Loonsmake: Wiashs secs econ tease ss neea| seas ceeenot eleeee ena eee 400 
POPPA PAIN: WOSG) VAILSINIA snc oe = Se osteo see soe kee foe feoce «hance Seassaonber soe 400 
Cagloy River near Camden We Vaetsso te eee ech sya sie oe a [ee ees oe 1, 992 
iakerGoneya,moar Wake Genevan Wiss sic sss. e nee scene cc llocceees soetee dee eee ee! 1, 695 
Ghamonm Lakes; near Waupaca, WiS85-5.2522225ce2cloecclaseece cosas coe sea aee as ae 1, 285 
iaibesnoomb now Waker boulane. Wistse sos) acces as steal bomen ence aealeeee ecco ea 100 

Crappie (Pomoxis annularis and P. sparoides) : 
JSUT TEIN ODS HIG 0) Oe Sao Ree ACme eerie See iciseied [Pes Site crn el |e ae ee a 249 
PeppUCHH tS HIN COlOVACO Ue one soso ae cis hee e ce cam eee eee malbe aouc ees ee oe oct eces ae cemee 100 
MARDI Mere neal bOlsey POA 225-2 as ase ates c ee ae cnos ees eecomiese ee ste eee aeons 388 
PRED ICH GS PROM UIN OMS etpscyocicie seein cit cise ec sae ne we cleotele ae tate eal Mc cecemes ne oe 145 
Chicago, Burlington and Quincy Company’s ponds, near 
(Seles oid J Ulla ese se ee coee cei as AOE Ae yaa aa reed iS oa ea he | REE te 161 

HHieiver near, Hast) Hannibal, Mle .25s......5--.-4.<s-ee eee ed ee eee Nese Sescayasee | 500 
Nortienoric Creek, near Danville, Di. 222-25 5<652 2252022 )2 =. os aene ok fotesaeeeee wees 28 
HakoMvaxinkuckee, near Marmont, Indio t...-2s--c.+c2-|oecees + tacc selec cgecucneext. 50 
Pakoaiawasseosmear Cedar beach: Ind. 22 5508ts-soecec. lose cee ccs see|cccdeeeeence oe 188 
EmeyiaakonMetie Ea porte wince ee eee es nee nhac Seen oe ate sea esses. | Caen ance a ua 150 
Maquoketa River, near Strawberry Point, Iowa-..:.....|-------------|)2--0-0s.-2 ene 9 
Cedar River; near Waterloo, [owa..........-...--.------ ESA a ARES Siar eee aaa 300 
Spirit Lake, near Spirit Lake, lowa..........--....-..... ects eAsoer Jere tenete oe ote ahs 106 
IREHOETOIE NEAT CLEStOM LOW arco ss sae eee elo ee eee Same eae sat ee Sa ee 200 
ZAP DUNCAN LSM KC ONCUC Kya jaa= fae lace cnenwieecincle once s cusses eeecae somes Leet ae eee 296 
Make Brevoocrt,, near Moran: Michi/3) 520252 see accnt oes ee cleeoeeoee | devo ee eee 2, 400 
Katile\ Clambake, near Cadillae.Mich® 2225.2 22 se02 Se eee Ineeeaoceesacce 1, 510 
Bici@iam wale: near Cadillac; Mich: .<2 322 see. sc: 2 5. oye ee ee [ee meres See ae 1, 500 
PAD BUICAN ES MN SSOUT Lace vasa See cnea nae sas saan [eose meena cae (ee omcne falas 30 

OIG As oes tears tae ocean eis mae loa ere ae Wee Shae actectes 50 
Muskingum River, near McConnellsville, Ohio..... 2-2 2[/52-2020 oe ee. 400 
ROC Veh Ore neur EM ISbOro; OHIO s . se scemacce eee es sae taleeeoe coer e tee econ eee 50 
White, Clay, and Porcupine creeks, on Pine Ridge In- | 

Ghean JO eee ISOS Dee ee ee it rent eee Eee ERSEAy Leet 80 
Beaver Creek, near Huntingdon, Tenn.!-:.-..-.:--:-.-2.)i2.-20. 2e2.k. 75 
Jackson Creek, near Cedar Creek, Va...-......-.-.------ [Ssopencesoccice 206 
Cow Pasture River, near Long Dale, Va..-............--- PRES SSemUcHaMosl 230 
Nonthuhiver; Neat Goshen Vasi253-s852 22582 5-csence eecleeen Leese sees. 305 
CraielCreok, near New, Castle, Viaiesss- << +2242 -~ sen ee o2feen neta seen 100 
Heer wake, near Goonake: Wash=. 22.2. ssesois-scecn closes scMeoeceee 25 
Ghanmlonvakes, néarawWaupaca, WiS-<....-.-se--2--2-:|oce8s soe ee oak 115 

Warmouth bass (Chenobryttus gulosus) : 
PAZ STEO SHAN HL OUTS IOI ots oie e asi dnte a, nas aya ono aihe inc Gator Sue [Simoes sce S 628 
ANTE TD) RETIN ARE ESS See Oe Ree ae ee ae ee ia ba oe ed ced oe ee od 300 
Boise River, near Boise, Idaho............-.... Sisto a sp ethts wale slee atom lee yaa ae omias mare 201 
ENP ICAT ES Wt MU INO Neer: 8c ams SIE hae s os ose eee alesee sees Soe Oaclzetoe de ak aeeee 295 
INGiiipHOT ke Oreskeenoaty Dan valle: Tocca ce casio oschae = [asec sacmesmeclecseascceeens: 300 
Su ear Creek menlic anise MUL 2 oo5 225 ons essen oe ee eae feet asia tiara ne | sercleecnrene Gas ae 278 
SHipgmiVvoneneaahanirannibaly Mil seoct ee oe cas cee eee eens costes cones eeeen ele oe de 500 
Chicago, Burlington and Quincy Company’s ponds, near 
Galoghung pile eerste. ma cis sacs tain rad eee ol ae ote re eee eos sae. 60 

ake sWawasseemean Cedar Beach) Inds. 21.05. Soi.s5.5..|ssanseeseonoecle sorece ueeeees 10 
ake: Moxinkcuekee, neat armont, [nde 3. - aa ce0cs025|s ose decenesSec|peeocee wee seue 400 
PANG AKO Nese ADO LUM ENCES Soe ose "..c acto seca hace 2ao2 |bSeuee oseaoe oe Mecmecate soles 75 
Applicanta inulin aesssee 25 ee. oo soocc eaten cee e em orn lle Prat ease ne ee Seles moot e ces 100 
Cedar River nearwiaberloo slows o-oo soos scicd code aaa cnesaneee caeenlsbedone deenincs | 200 
IFES OLY OUNMe ale Clos tale Onuaee serine au. 2 1S n-8d > See ae d|omecee seen sae ca Secret ote 100 
Spinib Wako, nese Spr eaKGwTOW does «022 han ccee case cas Sew ee eee deans aducseconeas | 247 
PACH PLLC aM Gsr Iti eon ue Kiger ease ia 8. e250 4aac an SRS | Soeeuiee acee en senckccacctees 215 
Hea Kern Obs ml Oare hie NING eeyoe aes 55 acc cc be ce see Se cone acc tees |sacka ctaaeceee | 50 
FL PP LICAN LAT WRG ULE eee nea soc e cos smc s calec ows haere ceseeenlsooess heeeceen 60 
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Adults and 
yearling. 

Warmouth bass (Chenobryttus gulosus)—Continued. 
Muskingum River, near McConnellsville, Ohio 
White, Clay, and Porcupine creeks, on Pine Ridge In- 
dian Agency, S. Dak 

Beaver Creek, near Huntingdon, Tenn 
Shenandoah River, near Riverton, Va 
Jackson River, near Cedar Creek, Va..--...------------ 
Craig Creek, near New Castle, Va 
Loon Lake, near Loon Lake, Wash 
Chain of Lakes, near Waupaca, Wis 

Rock bass (A mbloplites rupestris) : 
Applicants in Alabama 

District of Columbia 
Georgia 

Georgia Fish Commission 
PAU DLICANGS WN MANGAS eee meee = ame ene eer ieee ar 
Lake Evelyn, near Bonner Springs, Kans.-.-.---..--.------ 
WGN Ohta) era) he Ube ce il foes een bcombancosenoodosre Z 
Lyons Creek, near Junction City, Kans 
Winnescah Creek, near Pratt, Kans ....-----.----------. 
Wild Cat Creek, near Manhattan, Kamns--.-....--..-----.- 
Cottonwood River, near Marion, Kans ...---.---- elon: 
Applicants in Kentucky 

Maryland 
Mississippi 
Missouri 

Osage River, near Schell, Mo 
Applicants in New Jersey 

North Carolina 
Pennsylvania 

Susquehanna River, near Milton, Pa...---..----.-------- 
Applicants in Tennessee 

Ales Wee Sea daccgéanndace onesu cos Jecpeusaor 
Virginia 

jiocal' streams near Gladys, Via------------------------«-- 
South Mayo River, near Ridgeway, Va 
Reed Creek, near Wytheville, Va 

Sunfish (Lepomis, sp): 
Applicants in Illinois 
Chicago, Burlington and Quincy Railroad Company’s 

pond, near Galesburg, Ill 
Pine Lake, near Laporte, Ind 
Upper Iowa River, near Decorah, lowa 
Spirit Lake, near Spirit Lake, lowa 
Turkey River, near Cresco, lowa 
Applicants in Kansas 

Kentucky 
IMnRBOOIIE sees = See Sohroeoadososecpscdcas 

Mohican Creek, near Lexington, Ohio 
Tawawa Lake, near Sidney, Ohio 
White, Clay, and Porcupine creeks, on Pine Ridge Indian 

FAECHV OS BS Ooo sein cece aeE Dag ap soe onasnopSasieas on os 
Beaver Creek, near Huntingdon, Tenn 
Deer Lake, near Loon Lake, Wash 

Pickerel (Lucius lucius) : ; 
Boise River, near Boise, Idaho 
Beaver Creek, near Huntingdon, Tenn 

Cod (Gadus morrhua) : 
Massachusetts Bay, off Cape Ann, Mass 
Vineyard Sound, off Massachusetts coast.-.-..-.--------- 

Mackerel (Scomber scombrus) : 
Vineyard Sound, off Massachusetts coast 

Flatfish (Pseudopleuronectes americanus) : 
Vineyard Sound, off Massachusetts coast.-.--..-.-.------ 

Lobster (Homarus americanus) : 
Vineyard Sound, off Massachusetts coast 

12, 063, 000 

Nore.—By request of the California Fish Commission, 100,000 muskellun 
the New York Fish Commission and transferred as follows: Lake Merce 
60,000; Lake Pilarcitos, near Millbrae, Cal., 31,000. 

° 

ee i 

20, 142, 000 
850, 500 

434, 500 

288, 000 

8, 818, 000 

165, 235, 800 1, 486, 117 

fry were received from 
near Ocean View, Cal., 
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SALMON GILL-NET BOATS WAITING FOR CHANGE OF TIDE, MOUTH OF COLUMBIA RIVER. 



1.—THE FISHERIES OF THE PACIFIC COAST. 

INTRODUCTORY. 

Within the past five years the fisheries of the west coast of the 

United States have attracted more attention from the general public 

than those of any other region, and some of the questions which 

have arisen in connection therewith have been of great national and 

international importance. The principal branches which have been 

considered are the salmon industry and the fur-seal fishery. The vast 

interests depending on the preservation of the salmon supply have 

drawn to that subject the attention of Congress, as well as of the State 

legislatures; and the necessity for the protection of the fur seal on the 

high seas and at the rookeries has resulted in Congressional action and 

protracted diplomatic negotiations. 

When, in 1889, the United States Commission of Fish and Fisheries 
completed a canvass of the fishing industry of the Pacific States, it 

acquired a full knowledge of the extent and importance of these fish- 

eries for the first time in about ten years—that is, since the investiga- 

tions for the Tenth Census. It was found that the advance in the 

industry since that time had been phenomenal in almost every branch, 

while a number of new features had in the meantime developed. The 
canvass of the fisheries of this extensive coast section was intrusted 

to Mr. W. A. Wilcox, who entered into the work with great zeal and 

brought adeep practical knowledge of the commercial fisheries to bear 

on the inquiry. The report based on Mr. Wilcox’s investigations was 

printed as an appendix to the Report of the Commissioner of Fish and 

Fisheries for 1888. The paper was extensively distributed among the 

fishing interests of the west coast and was received with marked favor. 

Taking into consideration the rapid growth of this industry between 

1879 and 1889, another investigation appeared opportune in 1892. Mr. 

Wilcox was again detailed for the work and has performed it ina manner 

Satisfactory to the Commission and creditable to himself. The follow- 

ing report, prepared by him, represents the results of his inquiries. 

The previous inquiry conducted by Mr. Wilcox covered all features 

of the industry, including full descriptions of methods, apparatus, 

fishing-grounds, etc., as well as comprehensive statistics. Inthe recent 

investigation special attention was devoted to the collection of detailed 

statistical data, and only such descriptive matter was obtained as was 

necessary to elucidate the statistics or record changes in the methods 

or conditions since the last canvass. Statistics for the years 1889 to 

1892, inclusive, covering all phases of the fisheries and related shore 
139 
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industries, were procured by the personal efforts of the agent. The 

commercial fisheries of the high seas, coasts, bays, and rivers prosecuted 

by fishermen of California, Oregon, and Washington were system- 

atically and completely considered; and, in most cases, the statisties 

given represent actual records. As the firms prosecuting fishing in 

Alaska have their main offices in San Francisco or other cities of the 

Pacific States, Mr. Wilcox was able to obtain from them very satis- 

factory and approximately complete information for all the fisheries of 

Alaska in which white men are engaged. These data add greatly to 

the interest of the report and permit the presentation of statistics 

embracing the economic fisheries of the entire west coast of the United 

States. 

In the vicinity of San Francisco, Mr. A. B. Alexander, fishery expert 

on the Fish Commission steamer Albatross, aided in the canvass. The 

statistics given for the year 1893 are the results of inquiries carried on 

by Mr. Alexander during the fall and winter of that year. 

The years which have elapsed since the completion of the canvass of 

the west coast fisheries in 1889 have been characterized by great liter- 

ary activity as regards the fishing industry. The following papers 

relating to fish and fisheries, issued by this Commission between 1889 

and 1894, inclusive, which represent only a small part of the printed 

matter pertaining to this region which has appeared in Government 

reports, magazines, the public press, and State documents, are suffi- 

cient to show the interest taken in the subject by the national Fish 

Commission : 

List of papers relative to the fish and fisheries of the Pacific Coast of the United States, 

published by the United States Fish Commission, from 1889 to 1894, inclusive. 

Explorations of the fishing-grounds of Alaska, Washington Territory, and Oregon 
during 1888 by the United States Fish Commission steamer Albatross. 

The transplanting of lobsters to the Pacific Coast of the United States. 
Report upon the pearl fishery of the Gulf of California. 
Report upon certain investigations relating to the planting of oysters in southern 

California. 
Report on the salmon and salmon rivers of Alaska, with notes on the conditions, 

methods, and needs of the salmon fisheries. 
The fishing-grounds of Bristol Bay, Alaska; a preliminary report upon the inves- 

tigations of the United States Fish Commission steamer Albatross during the 
summer of 1890, 

Report on the fisheries of the Pacific Coast of the United States. 
Report on the investigations of the United States Fish Commission steamer Albatross 

for the year ending June 30, 1889. 
The fishing vessels and boats of the Pacifie Coast. 
Report of the Commissioner of l*ish and Fisheries relative to the salmon and salmon 

industries of Alaska, 
Report upon the investigations of the United States Fish Commission steamer 

Albatross from July 1, 1889, to June 30, 1891. 
Report of observations respecting the oyster resources and oyster fishery of the 

Pacifie Coast of the United States. 
Summary of fishery investigations conducted in North Pacific Ocean and Bering Sea 

from July 1, 1888, to July 1, 1892. 
On the viviparous fishes of the Pacific Coast of North America. 
Past and future of the fur seal, 
Notes on the fisheries and fishery industries of Puget Sound. 
Report upon the investigations of the United States Fish Commission steamer 

Albatross for the year ending June 30, 1892. 
The salmon fisheries of the Columbia River basin, together with a report upon 

physical and natural-history investigations in the region. 
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The fishing industry is one of the most important enterprises of the 

west coast, and in some sections is more prominent than all other 

branches of business. Compared with the other coastal sections of the 

United States, the States of the Pacific Coast, including Alaska, now 

maintain fisheries that rank next to those of the New England and 

Middle Atlantic States in extent and importance. The value of the 

fishery products is greater than in the South Atlantic, Gulf, and Great 

Lakes States combined. 

The inquiries of the Commission disclosed the fact that in 1892 the 

number of persons engaged in the fisheries of the Pacific States was 

16,929, of whom 5,403 were in California, 4,332 in Oregon, 4,310 in Wash- 

ington, and 2,884 in Alaska. The aggregate capital invested was found 

to be $9,002,314. The shares of the different States were $2,526,746 for 

California, $2,272,351 for Oregon, $1,593,567 for Washington, and 

$2,609,650 for Alaska. The value of the catch was $6,245,192, a sum 

representing the products as landed by the fishermen. Of this amount 

California is credited with $3,022,991, Oregon with $872,405, Washington 
with $931,568, and Alaska with $1,418,228. 

The chief objects constituting the products of the west coast fisheries 

are salmon, cod, herring, flounders, rockfish, smelts, whales, fur seals, 

crabs, shrimps, and oysters. The salmon are nearly as valuable as all 

of the other products combined. Next to these in point of value are 

whalebone, oysters, fur-seal pelts, shrimp, cod, flounders, crabs, herring, 

whale oil, rockfish, and smelt. 

Chief among the fishery industries of the Pacific States is the can- 

ning of salmon, which is prosecuted on a large scale in California, Ore- 

gon, Washington, and Alaska. In 1892, 56 canneries were in operation. 

These utilized 81,487,993 pounds of salmon, having a value of $2,376,037, 
from which 1,118,098 cases of canned fish, each holding 48 one-pound 

cans or the equivalent, were prepared, the market value of the canned 
goods being $5,294,032. 

Hueu M. SMITH, 

Assistant in charge Division of 

Statistics and Methods of the Fisheries. 





THE FISHERIES OF THE PACIFIC COAST. 

By WILLIAM A. WILCOX, 

Statistical Agent, United Slates Commission of Fish and Fisheries. 

GENERAL REMARKS. 

In the years 1888 and 1889 the writer conducted a personal canvass 

of the fisheries of the Pacific Coast of the United States. Detailed 

statistics of the fishing industry were obtained, and descriptive notes 

on the history, apparatus, and methods of the fisheries, the abundance 

of the economic products, the fishing-grounds, etc., were secured. A 

report’ embodying the results of that inquiry was published in the 

Report of the United States Fish Commissioner for 1888 and exten- 

sively distributed among the persons engaged in the fishing industry 

of that region. 

In 1892 the rapidly growing importance of the various fisheries of the 

Pacific States, as determined by the investigations in 1888 and 1889, 

appeared to warrant further attention, and, accordingly, in August of 

that year, the writer was again detailed for duty on that coast for the 

purpose of making another investigation of the commercial aspects of 

the fishing industry. The inquiries began on the Columbia River and 

were extended over the entire coasts of Washington, Oregon, and Cali- 

fornia, the canvass being completed in May, 1893. The accompanying 

report is based on the observations made and information gathered 

during that time. The detailed references to products, apparatus, 

methods, fishing-grounds, ete., in the previous report make unnecessary 

at this time any similar discussion. The text in the present paper is, 

therefore, intentionally brief, and is either explanatory of the statistics 

or is addressed to changes that have occurred in the industry since 
the last investigation. 

The years intervening between the two investigations will be recalled 

as those of more or less depression in nearly all kinds of business. A 

period of great commercial activity was followed by a marked decline 

in most branches, and many of the young cities of the west coast that 
had been giving employment to thousands of laborers and mechanics 

found their growth for the time checked. A general depression in other 

lines of trade has often had a beneficial effect on the fisheries. For lack 

‘Report on the Fisheries of the Pacific Coast of the United States. 269 pages; 
49 plates of fishes, apparatus, boats, vessels, fishing-grounds, etc. 
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of other regular employment, men of small means have turned to the 

fisheries and thus have not only found work, but have assisted in fur- 

nishing the masses with cheap and wholesome food at a time when this 

was specially needed. This was the case at a number of places in the 

Pacific States during the later years covered by this report. 

The previous report on the fisheries of this region contained a number 

of suggestions for the improvement of the fisheries. Among these were 

the much-needed use of ice, the adoption of cold storage, and the better 

care of fish by fishermen and dealers. In most cases the desired reforms 

were as conspicuous for their absence in 1892 as in 1889. Fresh fish 

continue to be sent to the city markets as they come from the water, 

seldom being eviscerated; and only a small amount of ice, if any, is 

used on them during transportation. When the market fishermen adopt 

the custom, which is almost universal in the East, of dressing and icing 

their catch before shipment, an increased demand and better prices may 

be expected, to say nothing of the advantage which will come to the 

consumer through having more wholesome food. 

As during the previous investigations, the inquiries of the Commis- 

sion were much facilitated by the courtesy of railroad, steamboat, and 

express companies in permitting access to their records. The fishing 

and canning firms of the coast took great interest in the agent’s inqui- 

ries, and often extended much assistance, in addition to allowing the 
examination of records. The thanks of the Commission are due to 

the fishing interests of the west coast and also to the members of the 

State fish commissions for courtesies extended. 

The field work on the Sacramento, San Joaquin, and Eel rivers and 

Monterey and San Francisco bays was ably assisted by Mr. A. B. 

Alexander, of the United States Fish Commission steamer Albatross. 

CONDENSED STATISTICS OF THE INDUSTRY. 

The extent of the fisheries of the Pacific Coast in 1892 is shown in the 

following tables, the figures for California, Oregon, Washington, and 

Alaska being separately given. 

In the matter of persons engaged in the industry, California leads in 

the item of vessel fishermen, Washington in shore or boat fishermen, 
and Oregon in shore employees, such as factory hands, although Alaska 

leadsin the number of shoresmen when all its canneries are in operation. 

The aggregate investment in the fisheries of Alaska is greater than 

elsewhere, owing to the relatively expensive canneries there located 

and the large amountof working capital required to operate them. Cali- 
fornia takes first rank in the number, value, and tonnage of vessels 

employed, and also in the number of seines and gill nets used, but the 

seines in Washington and the gill nets in Oregon have a greater value. 

Oregon follows California in the amount of the general investment, and 
has important pound-net and wheel interests which are lacking else- 
where except in Washington. 
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Nearly half the value of the products of the fisheries of the coast 

represents the outcome of the fisheries of California. That State takes 

precedence in the catch of numerous market fishes, as well as cod, 

oysters, crabs, shrimp, fur seals, and whales. The salmon fishery is 

most valuable in Alaska, the yield of whose fisheries is second to those 

of California in value. Washington leads Oregon in the general impor- 

tance of the fisheries, owing to the relatively important oyster fishery, 

which is insignificant in Oregon. 

Persons employed in the fishing industry of the Pacific Coast of the United States in 1892. 

How employed. Alaska. | California.| Oregon. | Washington.| Total. 

IPIEVESHENTISHOLIOS: . <5 -5.5 sec <<:5 soe ne eiciecnm nc 331 1, 825 117 376 2, 649 
MESHOLEMISN ELIAS ts omc a)sicite aanicc Meccmaes aces 1, 020 2, 968 2,705 3, 082 9,775 
WRRESHONG Sec cciaiscctics oe ers Sate ke ce weecice cic 1, 533 610 1, 510 852 4,505 

SET ih A A re te 2, 884 5,403 | 4, 332 4,310 | 16,929 

Vessels, boats, apparatus, shore property, and cash capital employed in the fisheries of the 
Pacific Coast of the United States in 1892. 

Alaska. California, Oregon. Washington. 
Items. <= 7 = 

No. | Value. No. Value. | No. Value. No. Value. 

SVIBSSO) Meee sae wire ceecc one 40 |$461, 000 84 |$890, 450 24 |} $90, 400 51 | $114, 630 
TNGTATY Ge oa acc eESeeneee PHUPE Bonnar smal ler: SRE) Reese 802.835). see een== SDs 16 eee eee 
Onthttee ose cos became cases 394,000) os. =. = PU PE) omen se 33, 630 

Beds ae tc oct maces Se sescceese 183, 520 | 1, 494 154, 425 1, 690 132, 330 
Apparatus: 

Sain One te eae aslo ee 20, 985 32] 12,600 163 | 46, 725 
Gillnets and trammel nets. 120, 547 | 1,396 | 212, 260 886 | 112, 600 
Pound nets and trap nets...) .16 | 13,200 |. -.........|.-.-...-- 247 | 173, 400 157 | 124,700 
Bag nets and paranzella 
GUA Se tetere cha = tetals 3 oer ite 435960) | 2 aral| vara eln ee lis.cro tata oes | terete 

Pyke nets and. minor nets.. 980 50 250 30 600 
MANOS Nace awisctesiesccse ce csas 5) O54) eee 1OK520) saeee ses 5, 830 
THY TEC ES Eesti Spm ate AE Sad Id eae eee 40 | 132,852 17| 49, 000 
Tongs, hoes, etc -.--..----- GEOR ese 52 TAO! ee eee 3, 505 
Other apparatus ..........-. TS Sate lieer ou PAU ee ane Se 6, 217 

Shore property .......-....-. | 596,320 }...-.-- | 2OGO #1508 | eaecreetta 417, 800 
Gashicapitall. $205 22. sse 2c esos | 246, 000 |....--. |), S03; 000) ere arr 546, 000 

Tie Saab cence rel een PG GH || saebaeene (2,526,746 |.....-- Deo7Dn apie | saa 1,593,567 

SUMMARY. 

Items. No. Value. Items. No. Value. 

WESC Dee eee eee 199 |$1, 556,48 || Apparatus—continued. 
THES H ea Saper Pae peer 14S SL Oy4 89 eye sere ets Fyke nets and minor nets- 129 $1, 830 
(COUTTS FE Soe Eee Heer 481, 325 MMO Slae ae oe Stoo es ans (sseccsocee 36, 354 

LEED SA eae eee 4, 996 533, 850 pW heels? 2 '2-SFo cose 57 181, 852 
Apparatus: Tongs hoesetGet= 2 staceclaeee«saecs 4, 343 
SSDIN OS aetaeee' wialoe 457 107, 335 Otherian panshassceececeaslecs= soe Se 22, 108 
Gill nets and tramme!l nets. 5, 471 Aiea AS ie Sore propentiyse cere ce: cuec|tasscee ane 2, 394, 920 
Pound nets and trap nets. - 420 Shly Or Gasmeapitalles <= eaacas an aeelles sess woes 2, 852, 500 
Bag nets and parauzella es ee 
WU Bepcostccsc = Aen gece 1, 299 43, 960 | ovale =e ants nase aise aee 9, 002, 314 
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Products of the fisheries of the Pacific Coast of the United States in 1892. 

Alaska. California. Oregon. Washington. 
Species. | =F ani 

Pounds. | Value. Pounds. | Value. Pounds. | Value. | Pounds. | Value. 

Anchovies 150,175 $1,502) | os. .tteeds|o--e- shh] este cee ee 
Barracuda 326, 804 12530 Ws osec cece eloncus oc meee cen ee ae 
IBONIUO Seneca se es: 249, 332 9) 400) ccc Sat bees anal) pee eee 
CIOS -BAsanepedae 65, 662 PN | pehems. Set Peeeseed Peesee ss sisi[fece.- - - 
WOd F222 betenee 22: 2, 274, 565 56; 864 )22 5 SS occ lee eater 539, 000 | $21, 560 
Cultus-cod 230, 670 7, 070 26, 304 | $1,315 359, 000 6, 875 
Flounders 4, 225, 885 94, 180 10, 000 400 184, 560 3,191 
LS bynes oseeemos BMas taeecas SSAs2 soon sssbeecnsto tao mestess 18, 870 1,787 | 1,410, 500 29, 140 
LOU TAN (lectemtaio wae 4, 486, 887 SRT OM eoooopeeccs| posssoc- 617, 112 6, 817 
Mackerel .....-.-.-.- 350, 399 14,159); 2-6 ssc sed |b eee ete eee eee 
Perchi-ces sais =a5 na’ 335, 117 LO 927 cea eeeeesl see eee 65, 140 1, 303 
ROCKHShasece--scc5 1, 829, 657 51, 765 | 86,115 | 4,255 163, 000 4,515 
Salnion Sen ss42 soe oS 4, 862, 408 179, 031 |25, 536, 701 |781, 000 |21, 684, 211 | 551, 546 
DAPCINES Hs se cn cise ce 752, 994 15, 237 |= 2-22 ao niece me| = ene ele 
Sea bags ..-.--.---. 257, 712 SY (is eae ee |e sone clecle chen -eeces |e 
Shadeessatcos et 526,494 | 14,372] 109,000! 3,270] 103,350] 3,188 
SMelt ses oeses ss ese 1, 919, 894 53) }460 | ome ne eee eteein eet 321, 726 6, 158 
SLID EOIDASS eae aice los ence (neem 56, 209 6,488) | 2222 eee | eA SEA oe 
SUMO A aAnaballeseoodsoceallasosgses. 718, 017 21, 854 | 2,513,490 | 28, 001 543, 623 5 TOT 
PYeLIOW Lace ees nc) Oeics s Sela seems 354, 434 13,:682 2223.2 22 eca| beets cos hoe eee eee eee 
Othertigh te o22s oo |e ncececeche |p eee saee a 2, 257, 410 AT 360! ice creo eee | soeereee 55, 000 4, 650 
Abalone meats and 
SUG SS Eas ae 8 eee oo beeororec. 404, 547 OF 351 ans css stalin esol meres eer ee 

Octopus and squid.|--..-.....-|---..---=- 374, 622 99.089 |: S222 222 20(2c8 & kel eee 
Clams, hard 479, 500 6,449 | coco ele bese! |e eee 
Clams, soft 2, 017. 200 20, 433 49, 500 825 684, 000 5, 700 
OSD a aaa 15, 098, 700 698, 257 147, 000 3, 062 | 9,895,440 | 147, 995 

ussels ..-- 2, 880, 000 12: 000! \ 22 S24. 22 en coe Se| ule eee eee 
(napste ace se2scs5- 2, 862, 320 102, 900 4,125 495 79, 000 3, 550 
SO rN ee eiecre oo te chee cos Ohell Sach oan sue eamene cen beeee cee 20,000.| 3,000 |.~....--=2-|Sesseee 
PUN WANG PUAWD |e. se sse~ lo. c-e ese GR GiBy Sy | eee a ils ESAS Spee poljansoooc= 2, 000 500 
Sjonay Wasi Geos pmasesecreal Gasepdasoc 303, 275 8.486 | oc escees Mente. Shc ack eee eee 
Terrapin and frogs.|......--.--|---..----- 45, 625 S050 (Fo. eee alecee ees 13, 125 5, 250 
Hair-seal and sea- 

UGia) EHTS | Se Re Booeseceoosl soasonedas cseccenscos 2) 267) | 2226. cnced| ses. selena eee 
Mour-seal pelise..---|\-.<.0- cen = UWA RYi3y Wes stab] ame UGTA O2ON me een = 430200 Jee mee ere 121, 528 
Sea-otter pelts .....|....------- D220 FP rs eect 36) 150) |e ee aes oon 1 1202 2 ee 
WMA POU Soas ss sae eset okeste|--cse cues 1, 574, 843 62,128): |e ost sence ole Tec bo ee oe eee 
Whalebone ........]...- Ae ese eleanor eeee 197, 339 987 STIL ls ace.e pitta & 4) stare mel ele octal al eee 
JME 3 ap | ree al denen 28, 325 1 AS8 eossten cect otk Ss looses eee 
PAaDother products:|--<=-s--2-|----2-+-== 28, 100 LOGY | pace ccc mallee eece 37, 500 2, 350 

Motalie e222... 63, 151, 335 /1, 418, 228 \57, 838, 466 |3, 022,991 |28, 521,105 |872, 405 |36, 757, 287 | 931, 568 

SUMMARY. 

Species. Pounds. Value. Species. Pounds. Value. 

PATIO HONAGH =e onicen(a cui case xs 150,175 $1,502 || Abalone meats and shells- 404, 547 $9, 851 
IBATTACUGAL =... scecucas cee 326, 804 12,530 || Octopus and squid -...---- 374, 622 29, 039 
SOTTO foe ee een Sisters =e nlaatore 249, 332 9/400) Clams hard) 24eeeoee ees on 479, 500 6, 449 
(CPO sade pan onbisggn ease 65, 662 2.191 || Clams, ‘softs... ><0----- 2,750, 700 26, 958 
OUR Sinem se aGha see eckeaene 5, 033, 400 133; 986"|| ‘Oysters 22. cece se=> eee o me 25, 141, 140 849, 314 
Caltus-cod\;:5.-..----..»--- 615, 974 15, 260 NISREIS faa beereneeceeees 2, 880, 000 12, 000 
(RNOMMOGLS = 22s ono oce wciece 4, 420, 445 OF 79. il Craps secceese-ces 2, 945, 445 106, 945 
LU a aa 1,429,370 | 30,927 || Crawfish ..........------- 20, 000 3.000 
Leora bayia el Ae ee ee Se 23, 803, 999 95,513 || Shrimp and prawn -.-.---- 5, 315, 345 242, 317 
MAGEELOl Lec bec doled me 350, 399 14,159 || Spiny lobster........:..-- 303, 275 8, 486 
Lee ae ee eee 400, 257 12, 230 || Terrapins and frogs..----. 58, 750 13, 800 
pcan. site ou eeceee 2, 078, 772 60,535 || Hatr-seal and sea-lion . 
RING 2. peo seereecaee as 94, 314, 820 |2, 731, 550 Pelin ts ceostupeeteenaks o|eenio--~-n- oo 2, 267 
SAG SRR aes Sere ey 752, 994 15; 237, 4|| (or Beal pels eme ee es see] oc tiie eee 439, 893 
MERINAE Noo ock cae car caceuee eolouie 9)'795:'| Sea-otter peltsoseectass.- «|. .0% cee 40, 099 
Shoghs | ae ae ae eee meee 738, 844 | 20,825 || Whale oil .........--..-.. 1, 574, 843 62, 123 
SOL. el ae 2, 241, 620 59,627 || Wihalebone.--...--..-..-- 197, 839 937, 371 
ir DEUNDASBu.:: sicocase~ see 56, 209 6488 || GANS rateeee memeeeenes «5 28, 325 1, 133 
PAMIE DE ODN siccicicn atinascu se 3, 775, 130 55, 612 a iYounee products ....--- 65, 600 4,317 
SVCUOM BEALL «iis seman ecunccs 354, 434 13, 682 ———_Ss& | —_ 
Oi nee 2,312,410 | 52,010 igtalerert ess... tu 186, 268, 193 | 6, 245, 192 
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Summary of the salmon-canning industry of the Pacific Coast of the United States in 1892. 

| | 

Per lwo. of Nas , Total | Salmon utilized. Salmon canned. 
States. eae can- Value. | avail invest- | ea 

ployed,/212€8- Leh: Pounds. | Value. | Cases. | Value. 
- pe Elio TSS te SASREAY OR ee Ss 

California ..--. 222 6 | $95,000 | $40,000 | $135,000 | 1,071,612 | $32,568 15, 884 | $75, 696 
Orelon 2... « 1, 510 22 | 598,000! 835, 000 |1, 433, 000 |26, 432,711 | 793,238 | 394, 486 2, 085, 072 
Washington...| 851 13 | 369,750 | 520,000 | 889,750 |16,449,570 | 424,208 | 238, 758 |1, 163, 590 
Alaska .....-.. 1, 399 15 | 493,400 1,067,500 1,560, 900 |37, 534,100 |1, 126,023 | 468, 970 1, 969, 674 

Total....| 3, 982 56 |1, 556, 150 |2, 462,500 (4, 018, 650 |81, 487, 993 |2, 376, 037 |1, 118, 098 ie 294, 032 
f 

CALIFORNIA. 

GENERAL IMPORTANCE AND EXTENT OF THE INDUSTRY. 

The fisheries of California are more important and varied than those 

of any other west coast State, as determined by the products taken. 

Considering the entire country, the rank of California as a fishing State 

is sixth; in the value of its products it is surpassed only by Massachu- 

setts, Maryland, New York, Virginia, and New Jersey. The growth of 

the industry of late years has been marked, and the near future will 

doubtless witness an advance in the relative position of California at 

the expense-of several of the east coast States named. The possibilities 

for the development of the inshore and offshore market fisheries and 

of other branches are believed to be great. 

The special products which give to California the important rank it 

now occupies are oysters, shrimp, crabs, whales, fur seals, and the 

general food-fishes of the coast; in the yield of all these it surpasses the 

other States of this region. The salmon catch, while large as compared 

with the other products of the State, is insignificant when the remainder 

of the region is considered. The State owes much of its prominence in 

this connection to the extensive offshore vessel fisheries carried on for 

whales, cod, fur seals, ete., a branch of the industry which is of very 
small extent elsewhere on this coast. 

The extent of the fisheries of this State in 1889, 1890, 1891, and 1892 
is shown in the following tables, which relate, respectively, to persons 
employed, capital invested, and products taken: 

Persons employed in the fisheries of California. 

How engaged. 1889. 1890. 1891. | 1892. 

WG GLIMES (GTTTE SR Sey ESE a eee Ae on oe eh Ty 147 |, 412° |) gt 2569 1, 825 
BOM Er aM Ua asin Cried eye PN RANE Oise mee te TR ie 2,940 | 2,922 | 2,964] 2,968 
Canning industry and wholesale trade.....-...........eeceeeee eee e- 597 547 576 610 

LCLeach become eed he IAN Ea ee oe 1 Ma 4,684 | 4,881 | 5,109] 5,403 
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Vessels, boats, apparatus, shore property, etc., employed in the fisheries of California. 

1889. 1890. 1891, 1892. 

Items. Ss Tee lee Se ale 

No. | Value No. Value. | No. Value No. Value. 

WHBHBGIS: bowie. cacee dome ee 53 |$628, 900 63 $715, 300 $784, 900 84 $890, 450 
Ronnare!.--- eee ee eee BG085 801 atentccn enn TO 26180! |eeoceesos NOT 582.15 Neeeesesce 12,436; 30) ioe eee 
OUuthh > sc sect cen seen leon -uee er PHS TV Al eer see ec OPTS HCL fa eS aesa sets 338,959 leec see eee 394, 000 

IBGRES 4 <= scree a tee ieee 1, 351 | 179, 336 1, 364 | 180, 500 1,397 | 184, 123 1,391 | 183,520 
Apparatus : | 

SOMOS). sone vite ntewe cela 187 21, 520 188 21, 195 192 21, 140 193 20, 985 
Gill and trammel nets. 2,680 | 117, 845 2,675 | 114, 700 2,791 | 117, 427 2,946 | 120,547 
Bag nets and paran- 

Wels MOLS cen ae> = ee 1, 254 | 38, 755 ], 251 38, 640 1, 289 42,395 1, 299 43, 960 
Fykenets.....-. Spee kl 49 980 49 980 49 980 49 980 
| Be Ws Pas es ee oom eel ladocigcod 11 9865 Pee. ies DO s2b8 tl Seca eres 14, (2309) 2.—— eee 15, 954 
POT Oct scree eee ee 183 256 196 273 200 278 203 283 
Hoes, rakes,and tongs-|.-------. GEL eee ae G7OViseeeeseee 683.)\oo2 fete 689 
Other apparatus ....--|.--.-.--. GO53sieeteeenens WA Gulee et aee ars Le S0a ule sae ene 13, 058 

Shore property.........|--------- 459, 806 |...-.-.--- ADO 027 ioe eee a 537,028 |-ce=-scene 596, 320 
@ashicapital -222-cocceenle= aca 344,500 |.-...----- BOS O00 )|eocre ee 248000) Ses n5=- a 246, 000 

———————_———EE_ ——— : 
Mo tial eet eae | oe ee 2,081,950 |.....-.-- 5/915 155)|bcnoeeone 2,302,446 |.......--- 2, 526, 746 

Products of the fisheries of California. 

1889. 1890. 1891. 1892. 

Species. 
Pounds. | Value. | Pounds.| Value. | Pounds. | Value. | Pounds.| Value. 

Anchovies, fresh ..---- 122,510 | $2,447 | 135,000 | $2,700] 145,000 | $2,114] 150,175 $1, 502 
AE amnaCkerel. SAlLeGt)|-esse meee |e o> eid ani ie eae | Sele 64, 800 4,860 |= = \s)re.c | aoe 
Barracuda, fresh....-.-- 383, 088 16, 381 395, 238 16, 645 GY BS (ay Pate rly) 217, 190 8, 693 
Barracuicla, salted...-.. 117, 626 4, 427 115, 840 4, 054 119, 042 4, 249 109, 614 3, 837 
Bonitotresh... 2... - 80, 619 3, 456 93, 383 4, 237 106, 410 4, 626 77, 110 3, 280 
Bonito, salted. ....----- 153, 934 5,421 | 187,417 6,658 | 174, 484 6,179 | 172,222 6, 120 
Oar pytneshin sas. <.cc:=<'- 51, 214 1, 734 58, 113 1, 974 59, 618 2,016 65, 662 2,191 
Codysalted|: .. <<-)-22- 1, 463,424 | 36,587 |1,782,679 | 44,567 |2,047,911 | 51,393 |2, 274, 565 56, 864 
Cultus-cod, fresh ..---- 131, 044 4, 736 167, 758 6, 283 213, 618 7, 639 230, 670 7, 070 
Flounders, fresh. ....-- 3, 657, 990 87,331 |3, 531, 158 85, 237 |3, 071, 989 77, 280 |4, 182, 048 92, 426 
Flounders, salted .-.-.-- 67, 880 2, 715 43, 649 1,747 41, 071 1, 644 43, 837 1, 754 
Herring, fresh......... 2, 572, 811 66,101 |3, 398, 824 54,996 |3,757,075 | 48,571 |4, 486, 887 55, 796 
Kingfish, fresh .....-.. 8, 460 254 10, 208 306 24, 080 963 40, 000 1,201 
Mackerel, fresh.......- 315, 253 18, 249 311, 564 12, 698 518, 883 20, 863 350, 899 14, 159 
Rencurtresh)snsse%= > ae 353, 849 15, 908 400, 429 18, 273 325, 455 10, 906 335, 117 10, 927 
Rockfish, fresh ........ 2, 065, 678 63, 119 |2, 253, 30& 67, 822 |1, 893, 072 59, 325 |1, 819, 987 51, 282 
Rockfish, salted ....--- 42, 553 1,866 |. 30,716 1, 354 29, 219 1, 258 9, 670 483 
Salmon, chinook, fresh. |6, 765, 430 | 271, 092 |3,380,116 | 134,492 |2, 341,045 | 91,639 |3, 541,204 | 141,155 
Salmon: chinook, salted '.|/2-.=--.2---|-.------4 Jee cen snot tists ee ole e oe nese teesclleeia ae ee 90, 000 3, 600 
Salmon, silver, fresh. ..|1,365,720 | 40,826 |1, 184,952 | 35,381 |1,073,446 | 34,516 | 881,762 27, 632 
Salmon, silver, salted..| 485,600 | 17,324 | 167,000 6,680 | 116, 200 4, 448 39, 000 1, 560 
Salmon, steelhead, fresh} 440,921 | 10,506 | 363, 399 7,007 | 315, 731 6,220 | 310,442 6, 084 
Sardines, fresh......... 1, 097, 397 22, 429 |1, 314, 800 20, 591 937, 568 18, 988 752, 994 15, 237 
Sea bass, fresh........- 452, 847 17, 957 319, 081 12, 560 372, 258 12, 414 253, 212 9,610 
Sea bass, salted........ 2, 500 125 6, 581 291 21, 301 1, 022 4,500 185 
Shadiiresh 2 -25--.222. 263, 788 10, 833 318, 140 11, 891 445, 006 15, 856 26, 494 14, 372 
Smelt, fresh.....------ 1, 915, 478 57, 492 |2, 073, 599 61,306 2,126,084 | 64, 623 |1, 91¥, 894 53, 469 
Striped bass, fresh... .- 16, 296 4, 073 20, 119 4, 021 30, 674 4, 602 06, 209 6, 488 
Sturgeon, fresh .....--. 6938, 650 21, 250 612, 585 18, 869 21, OO) 22, 213 418, 017 21, 854 
Yellow-tail, fresh... --- 188, 272 7, 336 112, 583 4,817 160, 981 6, 591 1638, 027 6, 871 
Yellow-tail, salted... .. 58, 243 2,116 172, 268 6, 109 178, 751 6, 334 191, 407 6, 811 
Other Mish = 23. esos-25¢ 1, 717, 851 33, 277 |1, 895, 101 36, 022 |1, 902, 992 37,971 |2, 217, 410 46, 159 
Abalone meats and 

BHOlIBh te eee ee 310,079 | 8,089 | 203,783 | 5,553) 302,781 | 7,572 | 404,547 9, 351 
Octopus and squid. .... 484, 100 38,212 | 267,809 | 20,816) 314,910 | 24,328 | 374, 622 29, 039 
Clams, hard............ 570,710 | 6,232 | 511,980 | 5,975 | 450,800] 5,660 | 479,500 6, 449 
Clams BOL. <6 veces e Cok 1, 118, 700 11, 897 |1, 261, 980 13, 421 |1, 515, 360 15, 877 |2, 017, 200 20, 433 
(442100) deen 12,369,000 | 571,525 12,829,500 | 592, 137 |13,387,800 | 618, 455 |15,098,700] 698, 257 
II SSE Ho. Use cae eck 2, 100, 000 8,750 (2, 700, 000 41, 250 2, 998, 080 12, 500 |2, 880, 000 12, 000 
(ONE) OS eee ee 2, 080, 400 79,045 2, 090, 000 83, 125 |2, 348, 100 93, 406 |2, 862, 320 102, 900 
Shrimp and prawn....- 5, 535, 422 | 253,617 |5, 822, 693 | 266, 593 |4, 892, 940 | 223, 601 |5, 313, 34t 241, 817 
Spiny lobster .......-.-. 266, 458 7, 327 278, 310 7, 747 272, 245 7, 668 3038, 275 8, 486 
‘Terrapin and frogs .... 41, 250 5, 400 47, 563 7, 550 49, 762 7,770 45, 625 8, 050 
Hair-seal and sea-lion 
ERTS Soe oo GRY cst. |b meine = ne 2498 *|\oocwes cmt 1, POOR Saee ec bee 3,206 ))|c0s cee see 2, 267 

Mt -Beal peltes.s.-ec sts |-ceeewes te 15) 219 \sseteeeces 60, SiGiiestiosce. 184) 220i\\ onc eeun ee 167, 526 
Sea-otter pelts.......-.|.......... BOr00Nl sae se ee nes 59: G0Diieateun ne. 31,700) (eae 36, 150 
WAnae Ol. 2 eG. 1, 510, 080 61, 952 |2, 285, 915 | 105, 052 |1, 763, 985 71,190 |1, 574, 843 62, 123 
Whalebone ............| 119,650 | 520,478 | 170,118 | 680,472 | 228,771 |1,118,855| 197,339 | 937,371 
MOSUIOUS ep ck eos cee 14, 610 619 11,790 521 9, 990 428) |e ce teee ns Comets 
OUI AOONOS J -.2% s.cavcd ot)sannee coe wile Sew sc mole | ww sees tthe | te eee meena Mreere mots Sie.c] nee ete 600 42 
(EG LL ia Se sea a, Pee Aes Seager 975 G5 cc cee cnleee eres 
Cod\tongues........... 16, 200 1, 134 27, 500 1,925 
EAL A, a ee 19, 141 765 28, 325 1, 133 

BLGURD ors sccm neces 53,505,055 |2,465,317 53,330,194 )2,592,826 |52,483,906 |3,031,480 |57,838,466 |3, 022, 991 
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In the foregoing figures, the products have, wherever practicable, 

been reduced to the common unit of a pound. In the following table 

such products as crabs, clams, oysters, ete., that are commonly sold on 

a different basis, and the pelts of marine mammals of which only the 

value is given in the above table, are shown by number, bushels, ete., 
as the case may be. 

| | 

Species. 1889. 1890. 1891. 1892. 

BS Cisne mais niale oe aerate Aad te thane number.-.| 676, 800 696, 667 | 782,700 954, 107 
OSESTG DATS SS ae a ee ee a ea bushels. - 8, 153 7,314 6, 440 6, 850 
ROI SSR OUD = saete oe ahi se cea «ot og eee aer ae cies a! aesccKe Gore = 18, 645 21, 033 25, 256 33, 620 
LAER RES ts ASG A ee Ee ree ET EI le SC does 35, 000 45, 000 49, 968 48, 000 
MUMALOUA EASY See heey ciiie ele Sos be ase eS il Sassen do.--.| 146,150 | 151,325] 158,130 178, 645 
Hair-seal and sea-lon pelts..-.-..-..-..-.---- -----number. - 814 639 573 535 
Et NOMEN DIGS an ca ee Sette 3S oe at tae ae eto coe dors 1, 691 5, 818 8, 948 14, 710 
IEB-OULOL POLLS a2 4q a0 decane ceciee ce Sees aite secede case cies s doss-- 307 293 163 235 
WrhalOrollensacse nes: scacce ccttucioee estes a-2sebek = galloms..| 201,344} 298,122 | 235,198 209, 979 

SHAD AND STRIPED BASS. 

Among the most interesting and important information that may be 

presented regarding the fisheries of California is that concerning the 

remarkable success attending the introduction of shad and striped bass 

in the waters of the State. While much has already been said and 

written on this subject, the following data, representing the personal 

inquiries of the writer, are thought to contain some points of interest 
not before generally known. 

Soon after the shad first began to be caught in the gill nets of the 

salmon fishermen of San Francisco Bay and Sacramento River, the fish 

were protected by State law, and the few examples occasionally smug- 

gled into the San Francisco market sometimes brought the fishermen 

$5 apiece. The rapid increase of the fish, however, soon made it appar- 

ent that further protection was unnecessary, and, accordingly, in 1889 

the restrictions on capture were removed. In the year named the fish 

were so abundant that at times they sold for 10 cents per pound. In 

1892 the catch had become so large that the price at which the fish were 

retailed in San Francisco was only 2 or 3 cents per pound, two fish often 

being sold for 25 cents. At times the San’ Francisco Bay fishermen 

were able to sell their catch at only 1 cent a pound. In other parts of 

the State, where only a small number of shad are taken incidentally 
during the salmon fishery, much higher prices are received in the local 

market. 

The catch of shad in California waters is made chiefly in San Fran- 

cisco Bay and Sacramento River. Monterey Bay continues to be the 

southern limit on the coast at which shad are found. More fish are 

taken on the north side of the bay by the Santa Cruz fishermen than 

elsewhere in that region. The mountain streams which enter the bay 

at Santa Cruz may be responsible for the presence of the shad only on, 

that side of the bay. The fish is also taken in small numbers in all the 
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coast rivers north of San Francisco. In the vicinity of San Francisco 

the principal part of the shad yield is obtained between February and 

May, but the market fishermen of San Francisco take larger or smaller 

quantities during every month. San Francisco is the only city in the 

United States in the markets of which fresh shad just from the water 

may be found at any time in the year. 

All of the shad taken in California are obtained with gill nets and 

haul seines used in other branches of the fisheries, no special apparatus 

being used and no special attention being given to their capture. 

The following table is of interest as showing the rapid increase of 

shad during the comparatively few years which have elapsed since its 

introduction on the Pacific Coast. The fish have not only increased 

in numbers, but also show a gain in average weight and size which 
has. been quite marked. While a few years ago the average weight 

was only 24 or 3 pounds, it is now somewhat over 4 pounds, and large 

numbers of specimens weighing 8 pounds or more are taken. 

1889. 1890. 1891. 1892. 

Counties. = Se 
Pounds. | Value. | Pounds.| Value. | Pounds. | Value. | Pounds.| Value. 

Contra Costa .-...-- 96, 722 $3, 869 102,216 $4, 089 108, 111 $4, 320 139, 364 $4, 181 
iamboldt .--....-- 300 30 250 25 160 | 16 100 10 
Sacramento. .-...--- 18, 224 793 15, 960 958 17,516 | 1, 051 21, 579 1, 295 
San Francisco ..-... 61, 072 2, 443 116, 942 3, 508 230, 460 6, 914 242, 749 4, 855 
Santa Cruz......... 20, 264 810 24, 880 995 30, 120 | 1, 205 25, 600 1, 400 
Solange nse ones. 72, 206 2, 888 57, 892 2, 316 58, 739 2, 350 87, 702 2, 631 

Motaleef oc: 263, 788 10, 833 318, 140 11, 891 445, 006 | 15, 856 526, 494 14, 372 

The striped bass of the Atlantic is justly classed as one of the best 

of the food-fishes of that coast. This fish was unknown on the Pacifie 

up to its introduction a few years since through the agency of the 

United States Fish Commission. During the past four years it has 

steadily and largely increased in abundance and size, apparently 

thriving as well in its new home on the Pacific Coast as on the Atlantic 

seaboard. The principal catch is from about the first of October up 

to the middle of February, but a few are taken in all of the other 
months. Most of the fish are obtained from the salmon gill nets fished 

in San Francisco Bay and its several arms, and near the mouth of the 

Sacramento River. 
The only apparatus used exclusively for striped bass are a few small 

purse seines. The seines are from 40 to 50 fathoms long, 3 fathoms deep, 

and cost $125 each. Each seine is operated by four fishermen and two 

boats. The salmon gill nets, in which many bass are found, are 200 to 

250 fathoms long, 44 fathoms deep, with a 6 to 64 inch mesh, and a 

value of $150 to $225 each. Most of the bass are taken in and near the 

mouth of the San Joaquin River. 
The spawning-grounds of the fish are located in Middle River and 

Old River, both arms of the San Joaquin, and only a few miles above 
its mouth. These rivers have sandy and gravelly beds that are favorite 

. 
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grounds for the striped bass during the spawning season. Many fish 

are taken from this section, but few, if any, are found further up the 

San Joaquin River. 

The striped bass seems to make its home between the entrance to the 

Golden Gate and the short distance mentioned up the San Joaquin, a 

distance of some 100 to 125 miles. It does not go up the Sacramento 

River much, if any, above its mouth, none being caught by Sacramento 

fishermen near that city. 

The striped bass vary in weight from 3 to 25 pounds, in some cases 

reaching 35 to 40 pounds; the average is 8 to 12 pounds. With the 

increase of the abundance of the fish and the augmented catch, both 

the consumer and the fisherman have reaped benefits; the marked 

decrease in price that favored the one was more than made up to the 

fisherman in his larger sales. The average price received by the fisher- 

men was 40 cents a pound in 1889, 25 cents in 1890, 20 cents in 1891, 

and 124 cents in 1892, 

During the season of 1892, when fish were most abundant, the fisher- 

men received only 8 cents a pound, and again, in times of scarcity, as 

high as 20 cents a pound. During 1888 the few bass caught brought 

a dollar a pound in city markets; in 1892 the retatl price was 20 to 30 

cents a pound. The yearly catch has been as follows: 

Years. Pounds. Value. 

LBD. 4.58 SEAGER SS ORE D DOR RD EE EOC OCI ECE OCS EI TA) tet fafa ain tr tenn Pate ee 2, 440 $976 
2 lacus Soe Pan Osan on ames On aie a oO SR eg 2 Oe ee ene 9, 760 2, 440 
ea ea eat ae eae caare haven neta a cineca set Sov aceies FOSRe Ree caec se seeces osc als 21, 350 4, 270 
Ue tte ete oe Ie widishvictaiddns sa memstccwewaseeset eee ceeeceece es eeesl sows ook 42, 700 EV BBY 
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DETAILED STATISTICAL DATA. 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

In the following tables detailed statistics of the fisheries of Califor- 

The fishery interests nia are given for the years 1889 to 1892 inclusive. 

of each county are separately indicated. 

(1) The number of persons engaged in different capacities in the fishing 

industry; (2) the same designated by nativity and nationality; (3) the 

vessels, boats, apparatus, shore property, and cash capital devoted to 

the fisheries; (4) the quantity and value of products taken; (5) the 

same specified by the apparatus with which obtained. The statistical 

information is thus more complete than any heretofore offered for this 

State. 

The tables presented are: 

Table showing by counties the number of persons employed in the fisheries of California 
in 1889, 1890, 1891, and 1892. 

1889. 1890. 

On On On On 
Counties. On ves-|_.- el In shore} shore, On ves- ase In shore! shore, 

sels |\S3,| fish- | incan-|Total.| sels | {vo,-| fish- | in can-|Total. 
fishing. iporting. eries. | oS fishing. porting. eries. pei 

CGritaa) COSLA sccm s| onic eies glee cers 337 62 GH \sonsconsibcmondas7 333 62 395 
MMOIEN OTE! 225 as -faI'15 Ste 2 Socata 45 67 Gt ES eee i seen Soe 46 72 118 
Mum DOlGG =~ 2 ¥s<6s||s see a ee aya sicic'= 352 31 Bsa neste sa| ae woceee 316 6 322 
MOSPAMP SIGS = sot a| a= oe = ele oe eee TED | escent 650 so2s252-|poo5-i- 2% a ly fo) testers cies 175 
Vcie Ty eee oe seme semicon eel ce Sess 236 89 CPG emetic Geese 233 87 320 
IWC feds s5a5c4 Haocones|soomacee WP} pene Se PD) esesn ono Sone ac 123) eee 123 
UNE Gees ee peses) oeades4 pesnasos Silleaece re loos sec2c\ooa5250- LO SSee eee 10 
DACLAMEMUO™ seme asc aoc | eic emt om 46 ay BY Gl Sa seees eerie, 46 11 57 
San Diego ..-.....-. BE) Baemosce W2 \enecenee 105 SO) Peace ae Wal Soom ene 102 
San Francisco ..--. 1, 090 24 797 263 | 2,174) 1,355 24 799 270 | 2,448 
Shin Ci h O) sy ofe oe eononoca baocdeoco BD) |oocooses 3H) oocsocadicgossece DO Ne Sees 38 
Shiny Wb je SS Se asoepos jpasesae 95s Seer I sas Soad eacocias nA fall Pescara 197 
Matin BaAnbaLae=a--s2-<--|s256~ = 56 Souler see Chm Basaaniad 3 36: |=. Sesooe 39 
PAE MOLI os oc cs alnacis cides secence. 60. Si aeer ee (UN essossen sone ace 63)... S2cee8 63 
STERN Se eS phec see See eee praca. OA See eee as UWSSResese Caeser Oil. See 9 
Solanoe oes esos oc] Ceeetcusleceee see 380 74 7 GY eared eee 378 39 417 
SONUM Aes foe ees ee ee | in eeac eee ne ees Si eee ae ate i Besecsec 19 
IRENA yi see oss: sce sewie es oletis.nee ere aN eee terrae Da Wis omen wee ee lore 256 wearers 25 
VOLUME A cee = cee eee eae eee |. ||eeere owes eae el eee Sees ame OY ee Fee 4 

Motal <ss25¢.- - 1, 123 24 2, 940 597 | 4, 684 1, 385 27 2, 922 547 | 4, 881 

1891 1892. 

On On On On 
Counties. |On ves SaRgals In shore} shore, On ves- aaaal In shore shore, 

sels | OCS fish- | in can-|Total.| sels | \O°°" S| fish- | in can-|Total. 
fishing. porting. eries. ping fishing. parting! eries. ire 

Contra Costa ....2.|--52..-- ene 320 62 382 
DIMMING -ceee sec ae cee ane ae 48 70 118 
RMB OL tise fostccc| seco nee peter eek 320 6| ‘326 
Los Angeles .....-- hy Peancyaeric 199 25 234 
IMT econ ne ness Salatee cco soem ess oe 239 90 329 
ISTHE ae epem bidet pod) pone soc {21 esse 121 
(OT WYO ogee secG| Peace cod pao 0m san UPS Re sso 12 
DACLAINONUO i 2.6ees|oonecbeclac usec 44 11 55 
San Diego ......... Dil || bierlemaies 62 eres 92 
San Francisco ..... 1,502 34 824 286 | 2, 892 
Manelnis:ODISDO0)2 -\micme-> agin ae anis 88 mosetne 38 
PAAVLALEO so ac Seek Wises eel canee ee 200 lnaateee 200 
Santa Barbara .....|----.--- 3 ol Pessriis i 40 
Santa Cruz 60"). 22enee 60 
Shasta ..... Wy Ie ees 11 
MEMO a2 eos be ae 384 60 444 
POMONA oe bs «<i. 2)< = Uk ese 19 
WUSITET I BRS e Scere Pic Becta: aor cece 26.4) 2 See 26 
VOU genre oe koe |oe woes acer as OD ess 4 

4 Wo) 1) ee 1, 532 87 2, 968 610 | 5,403 
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Table showing by counties the nativity and nationality of the vessel fishermen of California 

Countries. 

San Francisco, Santa Barbara. 

Africa 

Denmark 
East Indies 
England 
DRAG) SBSeBa Cen Se aeere 

New Brunswick 
Newfoundland 
New Zealand 
Norwa 

Portugal 
Russia 
St. Helena 
Sandwich Islands 
Scotland 

United States 
United States Indians 
United States of Colombia. 
West Indies 

PACIFIC COAST FISHERIES. 

in 1892. 

Los Angeles. San Diego. 

Nativ- | Nation- | Nativ- | Nation- 
ity. ality. ity. ality. 

es ee |, epee 6 

desk al Poa) bt jl mae | a ae bee 
es ee Vasetaretel inte eee ee eee 

Sea Pare ane Phy le tate 

10 10 30 “30 

Nativ- | Nation- 
ity. ality. 

Ib \ sie Sioa cia'as 
16) he sees 

6 | 1 
ett 5 

Pst Stee e 
3 3 

44 29 
YW see Bete cae 

132 212 
24 19 

131 86 
Be ere A ya are 

12 | 5 
Ait Sn sees e 
10 ee one 
45 45 
4 4 
Ud aseoacese 
I |ioncosseeger 
Ba Gee sescase 

125 72 
20]) bas aes see 

120 88 
3 22 

Ghia aectese 
31 28 
AD) WWeatate crores 

14 8 
65 55 

129 71 
6 4 

642 1, 014 
9 9 
2 2 

19%|S2 04 eee 

1, 782 1, 782 

Nativ- | Nation- 
ity. ality. 

BE nee Pahekea> t 

3 3 

Nore.—In this table the various provinces of the British Empire are shown separately as regards 

the nativity of the fishermen, but in the matter of nationality all are given under the general head of 
England. 

Table showing the nativity of the shore or boat fishermen of California in 1892. 

Countries. 

F oy lee nie ae ase oI 
Counties. 33 5 & al a|s : 28 a | 8 Eo eal oes i 

Be | SPE! We | Belge Ss) Slee) So | Be St esis 
AA! So/e]/o} a) 8 SS sel pall oy seal one a 5 
P |O|4/4A/S) 2/0) Sela e era lo |e] a 

Contra Costa......... | XO WGA era aire eel Seite Aellaaed bea las a 320 
MelyNorte!.--.- 25-2... Ge Secerlsoadte oal|Sars Paced sneer esaee BW lbogellogsoleces|p bade allo< a 48 
Momboldt=—-.----.:-.- EKO), | Sererers et |eteas eterna == alee GON 2Oinee8: 150) |B Salebani loot = 320 
Los Angeles........-. Spoil eee ss Beces) Ul sead/ GG) || Bee! El! 1) 3.) 2 eae so) Ge 
Marines crisos< 5-555 CONE ZAD ME Sec ee 678) bee el [lee leet lnc [Eos RP (ae ee aie eels eects 239 
WWEOUMGELGY <== -2-------|5--.- BO a ereeleeea| tl tes UW \escdlescd aces) CM) lesedooalleced|eeace 121 
OVGRE Gr eo sas5-=55- (On Reese & epialeea|Sa-| sere |e GM eee) bee ceed Gaede st locee eae Hoes 12 
Sacramento... ..--:222:|.2:.- 74 Be ee ol ig eee! em Pe Berl [ae Sal scorn eee aa Pee oe eae 44 
Hanelieror 5-262 =- HOP fee ease S860 Ppsn elec Goce be ce Gene crea Be acl) 24 | oeee Boca ececeoce 62 
San Francisco .--.---. 6 | 300 }..--/111 GIs |) 72) |P218)|Paeiee Ba Eth BBS S eee Mecart lace 824 
San Luis Obispo. .---. be) Pees 1 ESA hee ocd eenctsemae ot sles |erets af BOM eraete| IM feel oe 38 
RRR berate sae ars oiicte |=irs. <= UOT recat | eretete terete Bea ome SE lloeee cca pees bead bopeleoes seca) PUD 
Santa Barbara. ....... TOP cise bd eee = 7 eae eal Baer are Ber nore meee eee 37 
Santa Cruz........... 18 CA | SSS ele Ne 28} ee eclee 11) SR Ae Secon ed ence cose 60 
Shasta = 2-35 ssosseee. Te teen |: See bes boos iooed ke See Seesers hele siae soe ated Ssis|[se:2.s||aiat ss 11 
POLANOM ==) conse AMG oer io 14 |....] 20 ODS LTO ear) Sup dae eZee cele =.) Monk 384 
ONO B 3<.5:o anes nV aoe Beh | Sass lesa seiste eo Te Sti ese alec ase deenloces Gere aoc 19 
ehama'- <2 - <= <2.c50 ZOU pieces [eee 2-3-2 Be celiecea se 2s | Sarees se Ba eee Sel eee cle baa ooeencepac 3 26 
WOLTERS Foheresccene tes S46] - oe] ae Gee Gee eee ne CF ee bee rom cel Godel b oatligemel: pee eae 4 

Potala. csd='s2e 346 | 975 | 48 |135 | 35 | 64 |205 | 713 | 66 | 34] 73 |233 | 18 1) 12} 10 | 2,968 
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Table showing the nationality of the shore or boat fishermen of California in 1892. 

Countries. 

3% e\ 4 a 3 cE é | 
Counties. Se 3 z = FE 4 ol ES 3 

Ahlia|slsis|/s|A |S Bal 5s 
p SS |S ae Ce is = 

Contra Costa.......=- 67 | 150 fed hee Hi =k 2A SOS eS pas 
AlNOories 4-2 25.255 1S Yeon stan easel see ateeoclls SS iall saree MOU 4 aeets 
Eumboldties.cj2c6 5252 O59) ccrae Gp eal ett eee ere abel 26) | eon} 
Los Angeles.-........| 100 |-.--.- 2h BRB easels 1A PA Ae Pe] 
Marines arsssocce see A DOO scarey Us| ade ele ene pe Wal 3 a-al oe 
Monterey. 2-222. 2s5- Sal MESON |Past noel a aleeoe PAY Nees 
Orangetee-se==-—e-eee Slee <s|[sosnesda beets oss 4 |. aaa 
Sacramento .......... P| hig OF ys ie eee ee SA EE oe (eee eB ilic a 
SanwUiero-seess- ceo — Pg | ees eee | aaa aera Se 2) aia 
San Francisco. -----.-- | 220 | 300 |..-.| 82 30 | 41 |118 |... 
San Luis Obispo... --- i) 2) |pesodp Lt cesabaselletseeat Sa aes 
San Mateo. -.-.-...---|------ PND |Bscoeeeseo| S4s4\Sasaocs eae Sees ae 
Santa Barbara...-..--- AUG StS yeaa eo |e see Sed eS 
Santa wOruzense acme 33 fe esl ees Set lseein| loser 20 as ee 
Sastaieen ree eee Ge | Pesacl-ecolare 2 S2)| ecu hose eae eee nee 
OLA OLE ose one ere 138) once ease | eee al eeeelaatee | {ene by Bee er 
Sonoma ese so2c2s62 iO Peon leas) bose bases aetiecoe il Sales 
ROHAN Bate aases cme Py || 2S ||5 oS) oSeac = ae Sa 
IVGHUUTA Recess secre | eee gate |e tee ee ease PAE Se rere 

Notaleysssssseet 1,010 | 975 | 10 {100 |..-.-.| 32 Be 479 | 66 | 11 

-|[3a/l3e¢ 
g | Slrs| s 
S |S lo 8] 
|2|8 jez 8 
n| ey iat) a 

Re aist phen. 3: 
cbigle aceee 

pera ar ee? 
ee 

38 |. 
ll 1 

ae vie soe Gee 

17 |106 | 18 | 1 

Great Brit- 

ain. 
é| 4 
a 3 
A | © 
me | a 

320 
Ke 48 

320 
199 

= 239 
121 
12 
44 

A 62 
E 824 
ache 38 

=e 200 
Be 37 
oe 60 
= 11 
6 384 

19 
26 

Boe 4 

6 | 2,968 

Table showing the nativity and nationality of shoresmen and factory hands employed in the 
fishing industry of California in 1892. 

Nativity. Nationality. 

n n 5 na n j 

Counties. im ila A : - = n | A f Slee 
||P ae Wie (helen yes ees e |e prs ese | 

so a oO . =o a oO oo} me . 

28a) 8i3.1/E13) a) 848) 64 31 eae 
“ CaS — i o 2 ve =i | “4 Oy Re am + 
a A aa Ee S = ° te a a e ° & ° 
=e e) Oo lnl|4\/56] aA Sy = Ojala] o)] a 

WontraiCostas sen snes ect We erst SONA ocnleaeele asain pie TOE Rote n 1) Re Bea os 62 
EIEN OTLE. aeeckbme honk. 15 ODA cee Selo s5r| sade 70 15 DD Man eislaeeie| eee 70 
TETIN BOLO Dieters = veron re eet 6 ieee albeece Mearlecacloane 6 es Beene nancy (ste a 6 
Los Angeles ......--.--... D6 pees =| semis Beta he fara | ee 25 ye eeepc Meese ented [Se ee 25 
WEN nts SE os eer ce ose oe ee 16) as2eeeoae 35 | 26 | 13 90 S56. eeceealt ose 15 | 13 6 90 
DACLAMENUO ---ssc-ce-seooe Gy eee. Ly soe Ss ol ete 11 iW esse 2 5/ | ose] Sees eee 11 
San Francisco .....------. PASH SS Se 8) ae wo d| chy ke! RAB fn 286 [Se aeae saree | aoe ae wont 286 
LEN Speen ce dacbccedaaos 133 Benen CY ph ae ee Bee 60 IS Esse AT Wee alate aiahic 60 

Motel ici w.soctences- se 379 55 | 102 | 35 | 26| 13] 610| 419 55 |102)}15) 13] 6 610 
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Table showing by counties the apparatus and capital employed in the fisheries of California 
in 1889, 1890, 1891, and 1892. 

Apparatus—shore fisheries: 
DOINGS soe a aee eee ea aoe soe 
Gill nets 
‘Bap neta soo2se2-2 see 
Fyke nets 
Trammel nets 
HEL OOD TOUS! sean. See eee a eal ee se solace 
HSINGS? Se ode Sede sk oe secs ee ee SO: |anae Leta 
TEC) CSA RE ee ee nee 4. i | a a ee ee ee 
Hoes ANd TALES: 5 So ssoele eset eee wa loecs deeaeee 
MinOnApPArAtUS:2 cose eel ecedsaaaeto. -|-0a-alicaecte <= 

Shore:property -.- 9 2-oo aseeee aes. 2A, 330) [2 sero 22, 000 
Casheapitall: 23-35 l7sesedwe sees PAUR UU Perey 8, 090 

otal: Soe tie oy tj coes eee SScOTD laces 32, 635 88, 675 

ee A rare oe i2 
PEG bess 170) SONGS en 
80 |....... 960 |..... 

Brea hia Hs ba ap (ee 
ry 4 eee | uence Deh J 

"5,000 |....--.| 5,690 |... 
5,000 |....... 5,000 |... 

24,407 |...... Leo ae 

Contra Costa. Del Norte. | Humboldt. | Los Angeles. Marin. 
Items 

No. | Value. | No. | Value. | No. | Value.| No. | Value. | No. | Value. 

1889. 
SOUS tiaiatta= cece a4 seve niente 166 |$23,110 | 31 $910 | 146 | $3, 020 99 |$17,925 | 58 | $4,040 
Apparatus—shore fisheries: 
SOIC Skee ees Sensor ECeeeeEes) hoses Hes eae 3 800 | 17) 5,100 4 400 7 550 
(Goll JCC one Ree ears 75 | 16,500 | 31 950 | 120 | 6,600 108 | 4,770 | 128 2, 280 
PE PEMO USS teas cca s-aeeces 193) |) <4. S75) |e eee eice sais |e snes lee nesses 23 | 2,250 | 250 6, 280 
UV ARGING Cae eee a 24 BD loop o|ibS adhoc Seance \qoccop se lsesdece|4sseeaca|beradacua>ss- 
BRITO MOL S ap ite tes eee emia - (ane seine |e meee Wemeceaalen ye c|bane eee ecseoncleecccasn 12 180 
IRS IOUS eer te eerie [a sais | ae ratae eeteiata ll Seicteeratas 18 116) peceeod|pamooece|aeeccl\io-asc-i2 
LTO) 68 So a ee res ASUE| Sa toe |erkactersales + os OO) Peeee ae 730) |soce. Same 
IPOS cca ease e oe Bem Ar React One ers ae bere Exrensecese |e ae [aeons 98 128" ees |e 
Pa MOREA CSN AOS 2 ast aes atoiel| iene |amecat al reise Se aioe acl oi Saee IP secasas| Ras oneeellesdod 24 
LUO Gi ER Baa anes Gane sel Eonee Smee asso eos ateen ce eee aeeeee 5 lesoShatlbsoor cacllackue 3 

MHELOPEODOLLY .-) 5 2- = «4s ssi = [255 24, 365 |....- 22, 000 |....- 20,000) Penene= 405 |....- 66, 100 
MaNirOUplualiact snc cc- seo ctes | Se acs 60, 000 |....- TARY Ibe Gee 30> OOO ERS 25s se Sie een 25, 000 

ROU sos m= Hee ede coef ae cee 1297 S100 |e ar By hak) ese ae 64.827 |Peeaee 26,608))|2e552 104, 457 
=|! 

1890. ore wa ras 7 7 
LOC) CRB GASB poe Deer AG anes 164 | 22,970 | 30 887 | 142 | 2,940 105 | 18,573 | 58 4, 025 
Apparatus—shore fisheries: ? 
PINON ee essa Ac atecesise laiacclecoseate 3 800 | 15] 4,500 4 400 7 550 
RGMIETIBUN mts aticas wesc 72 | 15,960} 30 918 | 115] 6,325 113 | 5,020 | 126 2, 245 
ISTE TE aoe ee TY || RAGEM) e425 Heed ease ese aebee oe 23| 2,250 | 245] 6,125 
PH MOMOtS= ae)... sk eee siece 24 EO eae oaecaod Scone sorsanee lascdsad| baaaenss teeedlticiasess. 
ORSTTNG) TAG IS A Regence nencee |sanee Hecbeona| SAercl eOeoe Sess cee) ecse pee eee ees eran mene 12 180 
ISU TOT GIR Gs Oe Ona ee ROBE epee Senos eSree re Seeee Gerpoeee 18 (89) |lbesaoc|pnonscod|baooos||esoace ce 
TION eet iSais5 she teehee |b seh: ES ced Heeler cee DOSE Hees (Gy Race bascecce 
FAG) o Lacon cone eS Soe cePaEene eel Rane PESEECsy GeSee] Hea ceres| eran lee hers 105 LSHy| ess ence 
LEGG DACA RGR. SRRpe ene nsed Faecal BEeceenes) Scace Meamer ee meee UP) Baoasgallscobsesc|taeoe 22 
Mimordapparatus..-+-0-...-.<)---..|- Receone||podas| Saace spall caee| Hessel bcasace| Seoasscc sane 3 

BUGLE PYOPELby «2242-2 -cesecece| eet 24, 365 |....-. 22,000 |.. 5; 0003) (2.2 e C3 mene 66, 000 
OD TLD Go Ee eee oe 60,000 |..... 17,000 |... SYOOOn tree FS oe eee ee 25, 000 

JUICI SRE toe ese hoe Dea 129; 073: |. ...- 41, 605 |..... ay Otome Pl ABS lod os- 104, 150 

1891. Pee ay All el PSS | PNM LESSENS Gualaeo |) eS 
VERGE) Hae 2 SSS tae neCe en tee CSO AS Gam ee nor Seaes BE Reenec eee be cmareae OUT ss saclinciecoene 

GORE aye = GORE Se ene aoe Sedcaiinstas oceans S|. s5855cqiogsae|asausecc 4s al) | Saseetee| Meet oe eta 
ORE eee to mica a ses | cei oe ete sl ocicre el eictanwrerc Salllerscray[racmenscleacces < 400 Pes Shs 

IMG ae Se One oer ey nee Eee 160 | 22,943 | 30 885 | 141 | 2,920 115 | 19,360 | 58 4,010 
Apparatus—vessel fisheries 
MORE peters ae eae ee oe taya aisteille cick cereale Seas |b c.cise Ses | Sasee | Rees eeate|Peekeins 50} cease steee 

Apparatus—shore fisheries 
SOINGH EERE besa gare Seeee ei aael eee ease 3 825 | 15 | 4,500 4 400} 7 550 
(GrUNS TC Bae ae eee 70 | 15,715 | 30 900 | 112 | 6,160 130 | 5,450 | 126 2, 245 
BAUM OUS 2 52 Ss eee Sek ce cae ASS; 1) 45 760 Pee ol oecmrtee emotes eee as 29 | 2,700 | 252 6, 300 
ING OMROUSD teres Sioa ees mie. enn 24 ASO) ees |e ~ Soha ase |Sedcnp Go |pabcuce cesaoeacleeceelldcacoee 
LEST STG) GC eee ae Sa Ee Le eee ee Bel Ps a Oe me Oe ee ee ee 12 180 
LETDID GUS GASB aeRO ROE EE EHEC Ae APRBE CIE Siscce) 55 amie 18 45 Neg Salers | etoreatasicia| ert aa ey setae 
Luni 2 eee Sei aoe By eee aoc Oe ee Saece GOs Este. G10 | tone seen 
LECT le Go poeeeleoseoo. ||6sse8)soq5cerA Beso |soscoe Be 105 By eeaea sonsca= 
Hoesiand rakes. --..-......-: isd OSs | Gan A-||Secaee nal enon DD (eee) tees bee oe 22 
Minor apparatus ores rece rsa 2 Ce en eeen een eee eee Eee meee eerie mii 3 

Shore property ...--.---. AAS OOOH Sse SY OGOh anes BAG Ton (eee 66, 075 
\CESun Cay TTR ee ee 125000) |= Oy OOO Peeeaee LO F000) eee 25, 000 

Ota as ane =a icleio es sic 28, 610 |... - 23/699) sos =\1- 45, 580 |....- 104, 385 

1892. TAGs See ack aul! ic. . Foe callaeaay | ALT 

WGRISGUS TST TEE eerie ies Sa em OE YE a een | ce a el eee | ea erm 3) t5.000" | 7a) Beene ee 
PEGNMACO ee sees nescs == ces teal owe Nerecece-|¢ dood lbcoobocd tj aacdbseaasce A eae ceepol eee o4||baeeeeec 
Pit erate ee otoretah asso ares ee cpa oes eseista | oe pete alloc cid Canis safeoewic cc A O00) eee lle seen 

JOG et eae Se eae ee | 164 | 22,910 | 30 885 | 144 | 3,520 121 | 20,341 | 58 4, 080 
Apparatus— vessel fisheries 
OR tt ets ee eee ater ate | AA, chal icliain's 21s alatel tel sae sae acte| Mote basalbbekivie TD} | aerate) ote sles oe 

66, 000 
25, 000 

104, 314 

——"* 



156 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Apparatus and capital employed in the jisheries of California, etc.—Continued, 

a =e , : San Luis 
Monterey. Orange. | Sacramento.| San Diego. Obispo. 

Items. |. 7 x z| fe ¥. : 

| No. | Value.| No. Value. | No. | Value.| No. | Value. | No. | Value. 

1889. } 
WEG Ei) 0 ora 5am cee sce Sere Porancee Ppocs asean se I omer = TL $5, 900) 22-5 )eaeeemee 

MMONNAPE = cbse ree eus- 05-5 22 |2e2e- Passes Bebo Besaace tobdd © sano sce 127.81 |o-e ee ee 
OV nahh: Spee eee eae a Salen SS. ll PRESS | RL SRS A nA Pe tetas A ee HR eye aha Weciercic 4,425"|\ 3.252 n ee eee 

WONG ast tee e aat aie ecicdeeeenie es 86 | $5, 940 4 $90 | 23 $375 88 | 15,916 | 14] $1,925 
Apparatus—vessel fisheries: | 
WINS Fes eete ee ser cece === nee Bee ae Bee eee cer ise Beem |i, oe hooks be feat aye 510 || 2222s See 

Apparatus—shore fisheries: | | 
Names meee es ee eee ace eee | 25 BDOO |: als) 150: 78% 410 10 2; 000". Seale seer 
Gillimetses cs ee eee en | 354 8, 090 }.--.- sets 13 975 12 1,200 | 40 2, 000 
LOR eC ae eR OFIne Ape SOOSSOe 5 200 at) Roomate ee meee 2} 1,000 2 300 
Fyke TOG SiS Sige Depa Sacer e nese Pace eae} aoc oo ere es 25 500 |-------|----- 0 = |e ene nlem eae 
THHIGOD PREIS seer eee a ee eee ele er er ee resell aoa ane 18 be peed lseederiad lsum mc!loncs-2>- 
TAN GS asco chee eee atoms caw seer ee DAD |= ee re rs) eeescic aco sors 467 \oeeee 100 
1B ISIS. Waele Sanne Bo beseace PH SeGs beereesd Minho. Eee leases se 25 38 |. 2c) Saeeeeee 
HTOCS! And Takes). sles seis cee = |e eee meee se eeeiec| ict eel emcee ers loasoas- 20 )-2>22) bees 
Wowie Aye ei bean oseeeed Noone |e coogAs, POS salecgopaoe Seges teaec4- \S=ps535 45: |- case 645 

HOLE aPLOPGluyene. oe soem eee eer eee 2165 ieee ssl eaeeeesalescee bGonieeenccs 5,700 |eoaee 370 
(CSS)0. CHS 107 Eee oo edocmerce sah emase| boonsess|lascod Ssobsqcd bseus 6,000: |. -..42 4): eee | pee ee 

th Fo) ES Ss Sees a eee 2040) Bere Son | sees 9880) | 22 -25=< 37, 221 |... 5, 340 

1890. 
M2) Sa) Wee Soe emeaoedse| acesc|saaarsael Gece aosecoa senoe ba cemccts 10: |: “5, 000.0 a2) Saree 
SUEY HS eRe SA OP Soe Sos ose55 sens bonds 2a oesce||2 Sab a55|=Si2S|issaonoce NO5522 | coe sao =| ae el te 
Oar A a es eae a DP [ee SIE Ad ai 3.895 |. a eee 

IBOdUB Ee senee cn ~ a ce eae sees 87 | 5,995] 5 120 | 22 355 90 | 16,275 | 16 1, 975 
Apparatus—vessel fisheries: 
ITCH oBe se sR obeee Bese oneen Senos poetec se Baer es caas ae eee cee se ee ecet 480... <-laeeeeeee 

Apparatus—shore fisheries: | 
DOMES .2 5. ecccs. see kee nate 25 | 2,500 1 150 8 410 10°] 2, 000)\- 2 sealer 
iGillnets: >t. 22) .feccsceseee By (ale BPE (all ee ares 12 900 12} 1,200 |, 28 1,910 
[Bap in etae: sete eee meee 5 200 1 Abalvecxcicsees ee 2] 1,000 2 300 
Fyke TAT ee ee eel isin eee Sets Ae alle rele 7) 500 [ico 22... ES ee 
TSIO YS VING) 12) ae Racsess4 Ceerase 4 Gaede |poocescd |aa>oH| Aas Ss se 17 BE Mess oars llostciac o-oo: : 
GINGB sect hee Saree eet ees seeee 120i a eee G53 bones -es oes esos 490) ||). ss 110 
IM?) a beaq ue apopEUaseedee aaa leases poo ce tad saase seacca54 soe se eagsoce 25 38 | 2 2celsieemeeret 
IGOS LAN GOT MICOS Mec cider ee eee | sacral asain ei lleteieler=| Soe eee Be = lane) seers is eee er 20!)|. 5 -=|-peaeeee 
Wir ay nA S60 = Se sone a 6lleeoo-|pogarecglbsses Keansecs|Gaccclheaoeeso-ocaone 45 |....- 400 

HOO IPLOPOL UY) a= - cee ene ama PAPE SSSA ea geeicaaooee 578i gece a= 5, 700 |.---- 500 
Cashicapiiale sere - eee nee sae a ee eee ee ee ee ee reer iia 6; 000!) 2.2.2 2| ceed ec eee 

Ota sos sate eee caes Hants aloeee: 20F439 0/6 25. - COM 5552 OF TOGM Seas 36, 073 |...-. 5, 195 

1891. 
WIGEE ia ta oa eS585 44 scoes | bSksoS55 Bbb ss badnessclse scolpooseco. | 9). 45 600s). eee eee 

4 aie oe a ie Se See oe ah Sera Poorer In) aamea de cmaed shocs| abanacs 89:10 |0 3-25. /teee| pee 
Outtit Bs os a4 SS coisa tamer 3,500 | cc,cel eee 

OAS eee se nick scum ces taser cee 150 | 21 340 | 100 | 17,988 | 16 1, 975 
Apparatus—vessel fisheries : e 

MINED see oct eek eee teen cee cen| sas esl seenmcm|Seemcl ook oekiae| noes] Sass see lemeeees 430..| >. 5.2] =eeees 
Apparatus—shore fisheries : A 

Seinontee: see ec cae eee 252 F500) 2 300 | 8 400 | 6:| 1,200 | 2) =a 
Gallimetat coe aso aoe ee Boa),| 68, OTaalsa2-2l4-225ece | 10 750 | 10 1, 000 38 1,910 
IBRD Netses Ase eeeoe eee. 200; 2 150 Ps -staeee eee 3 1, 500 2 300 
Fyke Ue ih Scheie Vad 2: ABS SLES | 8 25.1. B00 \itetcel At at cel eee 

OOD MCUs eee se ene cleeine ee cl oeries)|smeeenteaieemee! se spine 19 bye eee aes eseope gs pace Ata... 
WINGER nek teae seme cone cRalemaas 1,360 eases (by aoe) eee A Re es ae 036 |. <5 25 126 
JT fer Sane Oe a eoC meee 24 SESEA Naos8SarosaGs emasaae pectin sen soeer 25 38 | owscalhiewerseiae 

DAME Ges Bnd LAKGA: aos se choc bullae sel oe Memo el eer cimels cee ual eercyaen | eee eee aeeee 22 || o Fadl nee 
MIMOMIADDATAGUS: .- Seo nen cee eonical tice cn} em een eels eel eee See ae eee 60)| See 400 

HOLE PLOPELhy one e.cc sce eke ee 2 db0! |e oete se eee eee 15550) | So5-eue iD, TOO Mlesmes 700 
Washicapital)-' 42% 2-22-25 s|oocer| tee esl eens lone Feira eee 6000 wise. oes lie. Slee See 

PROUAL sm erarctatienia sts eiete ert ane 20,517 }.--.- Cy aie DASybaleaaeae 36, 574 |.--.. 5, 411 

1892. 
WERSOIS DAMIR cs a.cccck eo kel|=-cee|soncnalte| ferns! sumo cet | eens emeenrarr 10.) 5; 150))|-22\Seeueeee 
PLOMUSG OL coe ta cain sein ena nen! see esse seine) soho | Relowe san| ce etee eee metre 95.91 |. 2. ... | seen eee 
MOTEL ate hc te sole ewe Se bees wiefuci sel oll dinners Se aioe laren are ators | teeeente Ceram el lem s a 8,900 () oo ates pease 

UBOMUS Se hows Se ins sae hesece nce a 84 | 5,800 6 150 | 21 340 77 | 13,844 | 16 1, 975 
Apparatus—vessel fisheries: 

Fh RR aC op none Hee crane fr Sosed haceso ao roced Meroce an cso). 63668 Bessacarr 480 | oi culae aoe 
Apparatus—shore fisheries : 

MEINCH& as eee ete ee cee 25 | 2,500 2 800 8 400 3 600150 decleeeee ee 
RLU NOt rae te cee ee cet ae aoe 850) 8000 Perse Beer 10 750 6 600 | 40 2, 000 
Ley aire (2) Pare Ear Tee. et 5 200 2 Gl) 56] eee 4] 2,000 2 300 
PHIVIES DOCS ioe oe Gee Parr etne eoGl Sek et ee eae ters Oeil al beer eee 25 500 |: 2s Cols 2058 cee | etc ore 
HIGOPINEUS Veiccsceu es sce eccehalpaes cleccnc nisl ces. tee memem 20 80 ce Ne sees lone eee 
NAGS Bowes «sa a UN clon ken von mee =| tem ol DEO Une wee HOMibweas| so». > aan|aeemane DBO Wl Acsste 140 
REE ES Bem cctniate cane eee Ok cle wisn mu alee | om ete a ee ee oe | eee ote | kick ater 25 8B || actos tein wei 
SPIES NO PAIKOB este os cc wan up aiwomeelic eneme plaxue~| Peemeeen mmomel fs cs. obcl secmecr 22"). en biel cee seed 
DIMOMADDALAULS. si 263s conical ste = slrecene sale ce a| pemeneten ameter | 2227s samt ees ete ee Beer 400 

PMOVE WLONOLUy pare aac emence le wlemiepic 2500 slasaccl cde seelescas 1 SEOs \cee sete 2, 200 oceee 800 
PATER ORNIGCAL tie iek aye wasp siaiete a siatcine | Me cine'| em ete alain | een mete ents | aio 6,000 foo) ee cclee el ees pean 

LOULeEssey cere cwatear ecmeene 20; G96" |1a5 see (ye eos 9,\600"| 2252: 32, 989 |....- 5, 615 



PACIFIC COAST FISHERIES. 157 

Apparatus and capital employed in the fisheries of California, ete.-—Continued. 

San Mateo. lSanta Barbara.| Santa Cruz. Shasta. Solano. 

Items Se Se | aa —$———. 
No.| Value.| No. | Value.| No. | Value. | No. | Value. | No. | Value. 

| 

1889. | | 
TORTS Se oso iok neal edacee 48 | $2, 415 22 | $2,775 | 43 | $5,040 | 3 $60 | 259 | $33, 765 
Apparatus—shore fisheries: | 

SUTEEOS £ beedceneedeseronoeney Secre bets Same 3 600 1 75 3 300)i|) 5238 eee 
GHlll MASSE CR EE ES eae ed OE | RES rere Mie ete COOR Elise = Bel 20cl eee a 186 | 36,090 
SE PEM OUR yaa iala a a'ala!==sa/=lalneaie oc B2S Me ORcOOs| tea aes | seeseverer 8 | 1,100 Bel alee creat | te | See 
Peamme linGtde. <= 2 setae Baloo oe bene Seale emo oale nate bee SOc NPR G25 saree soe ls al | 
ILRI Se Hee DARE ere ae Sete beeieneae Raa eet) | Ta 0) |premae TOO SS | ee ere pene 2, 016 
LEGUS) cS Se eC eR EES CEE erent (Heat abe Spe 60 EU eveceS Gepo bas Beccs Semcemree ternal lesc co ccc 
MUD AP PALACUS: -c.. amcor als aaine esa See eon. oi) er om loocossed testbed Seceoted Seacditmsescce 

SHGLE LONELY -<-\-6= ~~ si >'5=i|[4e% = - TS OO) reac ALOR =< S260 Pos a. SON ners 20, 000 
(ChEIn GRD Scoanpdodcodsoudvel boscellsnaltnrd Sceeeoulacorered beret socceaee |raerst ll Reha roe al eae 43, 000 

Mota see. 25 5c= see sects alse ithe OIG a Bo eeeie 5,935 |--.-- LOSOTGi) oe 21:0) | eee 134, 871 H 

1890. 

WiGSKOIS transporting .- 2... 226-|-)22-|52--2 cc MY ROS OOO} [Sao lS atoms [om ook [eet eee Ras eee 
DG TITPOR Ge essen on sen onosnoOeu borer |ceaeeese Meee PS Ooe See A Ons Bec oneoe poede hese ctnal Secre||isooncaa: 
(DIT o ooo Spee EQ Rte Scene BBbA loses tel aa eeeesd lseeeee 300) | tea) Se oe slae| Sees laces ee yeloeee eee eee 

LEE TS pono SecanecOnOOde Caco enEe 47 | 2,400 23 | 2,880! 48]. 4,900 3 60 | 259 | 33,765 
eee atu shore fisheries: 

eines 1 75 3 S00} | eeina ete 
Gill nets -- - 90) 1R O04 bs ESS sae ceeae ars 186 | 36,090 
LE TEMS s sossosdoqoessagnoese Sul aS Wa heSaalbecogae-|seaudloncocpoe 
pErammmelmotseae so): te otic so) Face |Get aoa seaceen|esiccecae TAS AO LER ake Sores eee eee nee 
MIN emeeaae tet a stitce se SAosse kee Sclacce es TW ease TOO E SALA Sac a| seeee 2,140 
LOY She Se Qo SE REE CECE Cena Eee! Canie See nee 66 OR ar6al Face npcd becca cacenca Pes eaiseacosac 
Minor apparatus....--..--<-. | esesl Seesemen Cos emos BUT Saabs veeseus laercel Seeosea| broad becuseor 

RHOLeGDLOPOLby: ~22--5.--2-5s2-- Baer 7900) esto. AGouleaece Cit el ease 50) Bere 20, 000 
MEME Al Gs 2 ole marc cic o.c100 222 pbeS5 SoBe SeOe MEAS aea| Hes Ammer eee keep eae Pts 14 (leet petes [OP 15, 000 

RO fal oe Sas wise ao nis sa sxisee lone oe WSS44 0. Sec arse MINGUS Eee 10, 319 |....- 41.0) Naenrs | 106, 995 

1891. | 

Vessels transporting ..........|....-|---..... TINE? SStUN bled error me aera EAaeso Saeral ates 
THM C ee pcomeschr eens snemellssene|ser coebe 0 St Pl coerce loemodlencodesleqsoe|E ooancballencceilcccoasne 
Ci icéond oGS RODD Reco ORES BOE oat Cac oe meen CO Es eo A eel ee rel eel lene meter 

LIDIO - SSas ea tie C See ea eae 48 | 2,440 25 3,150| 54) 4,590 4 75 | 262 | 34,250 
Apparatus—shore fisheries : ° 

CHING) coger ocon SSC OR Be Son aee 3 600 1 75 4 400 
GHIPMEGLS See ccccc sce cen sts 
LP TOG aeons omaeereeSedoons 
Trammel nets -.- 
MGNGS =!) 62 2=: 2 ='3 
LED IE oad soe hess EEG OOGEoOGese 
Mone CT ERETR) Re geecan sas Soees | Saeecses | Saoeeee CUA Beer caocucsolccene sesecsed| ceccsllesccascne 

NiHore pPropertyj-o- =2 =. «<ccer cis 9 OOH taeeerets 480 |....- S6Sh Baas 500 |S 50, 000 
Cashes Canibaleetn aces sasss=sse-|cocts els Becmasa| ke teeees || aay Bees eee eoea eetse (secre cles eae 8, 000 

PN bale ssa cejtanae Seater PSiG00# Eee = 10:44:39) (2 s 10}, 410); S eee. 52DP |e Saee 131, 500 

1892. | | 
| 

Apparatus —shore fisheries: 
PELICS ery seat ose e enc a e eoalkt 3 600 1 75 4 400 bi aztenaleerrecte's 
(ol V}CUS 26 3eS SSeS See eee lay salsa (eee eee 20 OOO WLOOn ele SOBs erates 192 | 37,050 
UOMO LS stots onl sani i a oe BBE iGecorcal eo eem ee ON Pel 300) |S cares tae esac! Barscce 
PL INTIMOM ME Sys ase tas ce oe | oe oe] SeaeSe@ulsen see claceceses Og TPIS S565 || Sere B en aay |e ae ee 
IAT GS ete. Seino boc Eee CIA SEs Reece! eater Tiss sae 7-71 see Bee cenie iaecice 2, 376 
IPOUSi= sas senses veces acs cl-niccs| cece lees | 73 1 BSBA BS paor ica todsal hecaratel leorAd lanoecouc 
Minor ‘apparatus a5. 2-2 2sc esac c|Seesesce| once se = BOD Ieee osecens bese solace Sena Seka eee 

Shore property. 2-2-0 a2<6- 2|55 522 S000n Syenee- S00) |e -5- 950) |-=-=.. Oi erratets 50, 000 
Canis Capitals sesemice see cee ac la tes | aoe eee | acts ee | sak ae tele Sencillo earn | Seses| seoce seule sate S 8, 000 

Total jsheosesss ce sce cas ulosees 1858753 esene 10, 335 |...:- RON (ie llerereters EVAN aoe 181, 851 



158 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Apparatus and capital employed in the fisheries of California, ete.—Continued. 

San Francisco. Sonoma. Tehama. Ventura. Total 

Items. = a = ==> ae 
No. Value. | No. | Value.| No. | Value.| No. | Value. No Value 

1889. 

Vessels fishing. ...-- 36: '|'$598,'000. |). sc] Seen s anew Sacieseles |e meee anaemia 47 | $603,900 
Tonnage .....-..--| SAAS loneeise. = soc ansalegsoccc|s5 455) [banscdgs|Sosodlootese- 8, 398.36) op eee 
Oainiee.| See at coe eee BOB B57 || Sows |cc bee o ee eee ee ee eee 269, 782 

Vessels transporting 20/000) eee ce) 52 Baas see eo mee aeraee |e eee eee 6 25, 000 
Tonnage .......... SOS. 49 0). caste ce cel scene heCL eee le ee ee soe eel bee es 338. 49) noone eee 
Ouihit e222 oaaset | esas eens PA ES oad ss oaeees soon Gaoscies| Soot lseeese|lecr os se5- 1, 600 

BOSS eee ee tener 239 60, 650 8} $500 10 $180 4 $700 1,351 179, 336 
Apparatus—vessel 

fisheries: 
Paranzella nets... 5 950 
ID WS Ro Sane sean cnd pscaoos ac 798 
Other apparatus ..|........-- 3, 250 

Apparatus—shore 
fisheries: 

NOMS secs ceesias=- 90 7, 200 2 150 WS} 285s se eel oe mee 187 21, 520 
Gillneéts socks =< 1,170 27, 000 6 UN Peta eee ssscl soca te 2, 273 110, 865 
Bae nets.--------- 435 IS Si | ascaese tape-cenieae| (a tes Pek 2 150 1, 249 37, 805 
LON de 555s | Peesoctsood |sSasosaesollecsenllespces bSasco|See sess allot accel issse5e¢ 49 980 
Trammel nets... --- 315 STD y| ones alae eee eee ae eee tee ene ee peceeer 407 6, 980 
12a Que he sakes =n eqn osis hp Ponsoonha5|Satec|lad-senc|lsascececotioce| Hasna lsec > 242 36 100 
(NTA SA aescces base sene 5, 700 |....- AQ ae ers ee freee 10S) Screeners 11, 138 
IPG US eee eo eee | Sia mies = atte eicterminteeal eee fae ete Sm eee | ee een see seme 183 256 
DUNES sceeegoscose 50 OO ee Sar ae ecs pene ola Ssestos| Sago lacarionc 50 500 
Hoes and rakes. .-.|---------- IPG EAR Bebe o4 Sasol moteteos Ronnclea-S5Sq Ee sce- on: 181 
Minor apparatus. .|---------- Di, ALO: Ree cies Ae ee ee eee boeeite 2 eel eee | ee eee 2, 703 

Shore property....-..|---------- 287; 800 Heese soeema ees Po Oe Beas) Sees aes ssc 459, 806 
Cashicapitale- ee sen- |e sesame 168, 000 |....- eens Senne Penn beeen Dennen es ber rernt ns 344, 500 

ITED bea ooes| oaosedac Lay I 680Ne en 1290 cess. IRAs Be ae 860) |e ceeeeeee 2, 081, 950 
_——— — | Se SS 

1890. 

Vessels fishing-.--.. Chi )| GEA RUD |b satelite snd sel sspedessaceec|lbn asellesceas- 56 685, 300 
Tonnage.......-.. bil Uae bs Bessnsiccod bacoa macseser banca 4 fae es easel noansos 9, 908.57 |2o. nena 
Onthtes—nceessea-s)||-saaee cea BYP Ae 0) el Reon ROpSaee Seraee Semneno A e5c Geascmcliccesa ss 326, 307 

Vessels transporting 6 AAU a5 GonccasS=— odes Seeee se Se Sea 30, 000 
onnage:..--=--.- SB pe isl Bee seste 6 pesse asp ocea panose Sacenaes|(Gaaan neecess 353.28 || cose 

Ont See ='seb'o- =| aces ne 7 1 sel cis tac Rate 54 ae Soe aral nos cases eerSsak- oc 2, 600 
LS ee 243 60, 960 8 540 10 180 4 700 1, 364 180, 500 
Apparatus—vessel 

fisheries: 
Paranzella nets... 5 950 
IUMY Cy esos roeoosal babessonse 862 
Other apparatus ..|.-----.--- 5, 250 

A pparatus—shore | 
fisheries : 

SENG Ie ose a5 92 | 7, 360 2 150 1A ral 4008 | hsm ceeces 188 21, 195 
Gillmetses-- 2-22 -, 123 24, 920 6 08 Basase Ganetcesl Seen lndosos 2, 289 108, 160 
Bap Nets? sas --- 2. 443 TSRG25 i oes be = ioe wen eee ae 2 150 1, 246 37, 690 
JENS Up Oy SSS SSS SSE basse Soe Salbhse 5 eee eee eee 49 980 
Trammel nets. ---- 300 A, 950) | ceealt acces. sacs cc, seamen slasees| sesceee 386 6, 540 
Hoop nets..--.-- 98 
ines 12, 376 

LENT) ap oramonco cor 273 
Tongs 500 
Hoes and rakes...|.-----.--. 195) aeealec Be ceo ne Sec] SE | 8 Seen ee ee ere 179 
Minor apparatus. .|.--------- LAY UW Basse Gasca Mnbore ap ton6-| bers pacaccd hanes seeee 2, 368 

Shore property......|-----..--- 882,800 finoe sce eee eleaees Pay a Breeec| (Seater cl boeme faced 490, 027 
ash capital =: 225. .|-l ase-+- se 175, 00D) |-seae| ce ee =a eetac ae ee ee reel eee tee coer 303, 000 

PRU USEL = saitromalcilis Hee oman 1, 665, 203 |..-.- (By gl Rea 1, 830 |.-.--.. OO a ecere eine a 2, 215, 155 
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Apparatus and capital employed in the fisheries of California, ete.—Continued. 

San Francisco. Sonoma. Tehama. Ventura. Total. 

Items. = ; = 
No. Value. | No. |Value.| No. | Value. | No. | Value. No. . Value. 

1891. 

Vessels fishing .-.--. Baye CR at Peed eee ange Boel loseoaead Seer e dossace 65 | $744, 600 
onnage...-.-.-.- Q. 942546) leer ane teres raccensie cosa wecawesl eiationfecs cue. 10;045..97' | eee 
UGE SSS ee ae eee eee BB Gg Wn eee Soeetie asta oor aoe eae. Semen et aes ame 335, 419 

Vessels transporting BETOOO WSs ye Cameras arsioeretss namie omreyeil a atte le esine eve 9 | 40, 300 
LOUNAGE. 5... = Bye PAT SoS Sed Seca S-c S6c jGokSesl boc secs pagel eenoor 036:.185) 2 = eee 
PROREANY Sess pastaim(.= 215, oc ca/atnis mie Spel ROTO) es ASR Le, eel Pees lege ces Sleeve (ees ol [Cease cared | saree ane 3, 540 

BOARDS eco. oleae 248 61, 650 8 | $550 11 $195 4} $720 1, 397 184, 123 
Apparatus—vessel 

fisheries: 
Paranzella nets. -- 15 PEED E AS ol Heesed Goated baacssad) banca) ec: =e 15 2, 850 
[DOTS ee ee eee AQ), | Beem | rere oes | stern eateries | nie aioe | lnreie revel | miata arm elev 899 
Other apparatus -.|...-...-.. CL 24a) sScpe||adeenon||boeecslboocone4|loosdr aeeeoce bebo ssacc 9, 250 

A pparatus—shore 
fisheries: 

SOMNCS = a ss= 26 ==> 98 7, 840 2 150 WAS 1 400r |Saees|e tons we 192 21, 140 
Guliiets. 2 5--.-<- 1, 185 27, 800 6 (1) Beeerse| Seenoeee Scena epee 2, 386 110, 575 
Bac nets.....--..:. 452 TO ee elle Secimcel b= aece Secs tess 2 150 1, 274 39, 545 
OEE Pegi, 2g SE NOS Ue Bg i 6 Ee FL ee PO eee We 49 980 
Trammel nets...-. | 318 ba ValBe Sse Baers aloacsio eettete oreo etterete le a emtoiece 405 6, 852 
LUPIN soca stad basessanpa|paescecses|ESned peeocas|peseselescsone |esees|Scocex- 37 103 
WANES ate toaciaaslsesss-a50% T202) |p bY scketallonqasaedlbeasc 3 DP eee 13, 331 
(Ad 02 ec Sede no sbese Hoseeeneee basses aed Sees Seesoas Gascaalbscsecess| sero Sesacase 200 278 
MROHERE. ee sie woe 50 SOOM eos oaae ais = [asisectd ealatpeyse einem clla sissies 50 500 
Hoes ands rakes .-2| 22-2522. L2G sosa lee sisasta| cia. oslnem eee cl eeces |estocicellomenis = cere. 183 
Minor apparatus..|....-...-.. 1 RO essa eobocas scenes baee seq Geers) cbasces| |posuboeass 2, 450 

Shore property. .-...|.--....--- CEP ABU e Sen beeceae aeecse 2504 |e cose lseeeee| ceasecne =. 537, 528 
Gxashieapital..-.-...||:- 2.5% NZ2Z4O00)| ae on eetcens (ae eae scaeemeralo sce baascnie| tememee cee | 248, 000 

MOUMG ee seciaa| sas ei scare IE eAUE al aaa JES On aera TEE Syn eee BRON sees cee 2, 302, 446 

1892. 

Vessels fishing.....- 6 834° 500 ues oaleseemessoweoaleeonsaeeleentse acces ce 76 846, 650 
PonnaAge. <<< ./=5)-.-- REVERE ESS. Serco seese Seooscal Gaseee SDCCOnas OScaH Kaneaes Te O58 Wa aereiaantere 
(OTA SU Sa See BeBe Bee at aU poe nllceeooad Fesaene| |e sesoecclOoe sel locmocnd||ancocchace 391, 500 

Vessels transporting 6 395500) ||: base esecwes |Saeatela ce lieceellsteaalacinede 43, 800 
onnage...--...-. OM Oh |iscoeesooselloa5.-|lo0es SaelboAnog| Sones ce |jacocs||cnodane ECB BG nooo aeaec 

Oiiputia sess m a aa2 sce ase 2200 be Mee Meee era | soit atees | Scie eee | awbicalllsects cis after necewas 2, 500 
Lib Oe ree 252 63, 600 8 550 11 195 4 720 1,391 183, 520 
Apparatus—vessel 

fisheries: 
Paranzella nets- - 20 3, 800 
SEIS .2- soceere 1 400 
Wint@see ses ses ses |oscesccace 1,124 
Other apparatus..|.......... Te Oe oe ea aeaol Geariso| losnnde se) cee baememe! scaccoabes 10, 450 

Apparatus—s hore 
fisheries: 

DOINGS chee sckisx'0 102 8, 160 2; 150 V4) TR400n| Joa calesoeeer 192 20, 585 
Gill nets..-..----- 1, 298 30, 070 6 GOO; 35s ca\ sa 5a0 See seanclescoeee 2, 506 113, 121 
Bape obs =o sa= << =< 454 P47 O50 ee ealseseee els okice ci) oeee oe 2 150 1, 279 40, 160 
PWIR2 GGUS 2625088) |beonebooe Allee sosse re altacee |bocetas| Hoopes jeseaceind |beace|ccencee 49 980 
Trammel nets .--- 440 7, 426 

105 
14, 830 

283 
500 

Hoes and’ rakes: -|..-...----- N25 y | eae sel mee ere lneeergal | sees oree [seielaci Meme aerlasaceece ners 189 
Minor apparatus..|..-....--- 127 iH Bae oe loeb eel Sasced lseSereite Heros Scesaae loobecenace 2, 503 

Shore property -....|------.--. ANS HOOON be ona| seacnc =| setae D500 | PSe cited ees See 596, 320 
Gashycapital--/.-=-3.|-2---2/22- SE Cg ol eal SARS Od DBeStcics bociod boeesen Seeeecetrc 246, 000 

JG Sh eee ee eee 1% 982; 358) |. 2-2. S50 Eas see A S455 | hee BSHG [Rec emeses 2, 526, 746 
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Table peek by counties and species the 4 hee of the fisheries of California in 1889. 

Contra Costa. "Dal Norte. Humboldt. Los Angeles. 
Species. ES = are == 

Pounds. | Value.| Pounds. | Value. | Pounds. | Value. | Pounds. | Value. 

BAYTACHOS ArOSMl om. wens | seein tie ac fact een ecco sineciel > mere =e lanes m ets sl See eae 88,891 | $3, 454 
Carp areal sesancees ear -oee AD O14 | © $8579) eee wn latte ome malo eainme = o'5 3] eee eae pe ee eee 
Cnltocs-codmirestisent. a esces| seats een anes et ee | ceeeee hee lemecmnes 21, 040 $735"|2-. ioe. ee eee 
Flounders, fresh .......--.- POOsG02) I ca, son yacee need eee 132,440 | 3,139 | 177,822 7,112 
Herrinparesh.s cect ncccss- 1922519) || SAO 4BBR as ees ees ee ees 10, 000 200 61, 000 2,440 
Mackerel niren hina. css fuel eodeda kee potash Stace ce eal eS Soe een eae 117, 423 4, 697 
Perghettos Mee = seca cee sae sone sie Soec sean lasesbe Seealse ere as 20, 150 504 17, 200 
TROCKHSN TOS ian cee asco beled esa cwakel pans om eleaemeeou. cl eee ee 26, 115 755 45, 954 1, 838 
Salmon, chinook, fresh. --.- 3, 195, 747 127,830 | 218,875 | $6,078 |..2--: -25-l0...2.6s|oc- 2 eee eee 
HaAMNone ver sreshisocnn-c|seee os eave osae ee oe 189,205 | 3,548 |1,176, 515 | 37,288 | -2- = ee eee 
Salmon; Silver salted). .-ses|sc<c. 525s |c sere cclleseece ncedles cots 435, 600. | 17, 324}... see eleeeeeee 
Salmon, steelhead, fresh. ...)......:-...|--.....- 48, 750 728 | $892,171 | 9,'778'|...--<.esc|oneeeeee 
Sardines tres bs) <0. tcsinic|octnene cel tome cee saeebecs selteem don Meas cme emaloe mieeme 18, 397 669 
DeAVOSSS) Ameshe cet occ SAA A ese Us See SS Se ee SLR ae eee eee 11, 109 444 
WHA Lesh ess few es ewes see 96; 722) 18, 809d. bes cowie alee e eee oe 300 30 |... - Seer) eee 
MmMelttrashs: ase. -cte sale BO(OUZ 2. O70) Nk ateee eal Se cence 29, 500 738 | 145,301 5, 812 
Striped bass, fresh...-...-. US Aid eee: 318 Bee ceoaee Macao ee | SSSeeeeta Seeneee Misco s la on! 
Sturgeon, fresh ........---- 350,420) DO; STS) o sea oe wie |e eee nee cements meets seis laicle | smote ee 
Viellow=-tall: tresh=.-fac cee cal ooen ote eo | aeaancel tab eeoene dace sacenleeeees oe cisco cme ee 30, 650 1, 226 
Otrherush- drosh and salteds) 206/262) Bs220e sees elt sceealaaeemtee ae nicer eee 61, 774 2,470 
WUvainmo nents and shells? :\2)022 7. .|o2cc0~ce eesean Cece eae eee | 19, 810 452 
(CHIE WEN oSoScossose. as6|bscaedonon Soesececlbasconasme|lsaaekas 2 43, 750 931) a= nnn l= eee 
Clams, BOL). % sei es cisececs| ddan cc ce |aoeteee ol ecmae eeieclee sues 10, 800 270.223 22e eee 
OTADSEcicmses wc cee ete cee cclGenccs sbieleee chet lpeoue one tal te meee ae 86; 400) | 13,000 '|/--22 S252 eee 
Shrimp and prawn..-...-..- 919,221 | 41,769! ae seteeck Pee Sei ecies ee he Sc ee : 
NPUVSOMALOU eh ce boo eee | eens coma |mocms ees aoteeemea seem cles ae meme Beaboee 108, 000 2, 815 
Hair-seal and sea-lion pelts.| SARE GORA est ses Basar Se Scenes Pyaar anes old amHoees psoaneme 580 
STMT ea eee ae ey eee aps [age ee || ee ad Peper Ok Viet Repaid bo epee tS eta 7, 200 288 

PROTA) Gases se ae owceek 5, 378, 277 |199,810 | 456,830 | 10,349 |2.384,781 | 74,693 | 910,531 | 34,985 

Marin. Monterey Orange. Sacramento. 

Species. 
Pounds. | Value. | Pounds. | Value. | Pounds. | Value. } Pounds. | Value. 

IRaTrAGuUaa, ArOS Ns 2-oc-me sans oe setltones sae 28, 056 | $1, 680 2, 000 $80 '|.2-2-0sc40|_ eens 
CRIT Ee) Oars Ae meee SSM ere al eee cuted ects 5 ese Nes. te caret ay Rae des bam Oe 39,300 | $1,377 
Flounders, fresh..........- 407, 653 | $7, 840 278, 490 5, 565 5, 481 195 "st 2 55. beeen 
UOUMOASTS WSAlbed s,s. 2226 oe es eee learn ce 67,880 |) °2) 795. Wao oe ees. oe ee chess on eeeeEe 
Werning fresh 2.2522. | BSB idade | Sy OROR a sce ot lensiaceate 4, 645 170. | .s22 cee Cee 
MACKETOL EOS D Me. sett ni ee | Lek oat eke nee 75,040 | 3,753 3, 000 1300 | os. hese cs | eee 
Perch, POSH. ee. oo cect 890975 8"600" esate seems eco ae 2, 320 92 4, 282 255 
Bpcmtish. tredh. os .cc i aude! eee ard 1,112,753 | 22, 267 6, 000 240:|..22i.¢ 5 | 
Rocitish ‘saltedss: 225-2 5-..|-se.2-.c22|-secase 80;:750' |! 15.2800) 2. 2-- -ondlo-- toes ane eee eee 
Salmon, chinook, fresh... -. 25, 000 1, 000 10, 098 GOOG este ce ete hee ee 151, 540 10, 607 
ietihat {real =)s hg ily 2) 0 eee ss eee tes pene aie a Ol eae eee en see 2, 000 80] o.. cee a ee 
Sea bass, fresh. ........... Bie OAM ie is) Pl ee es rene Sed 3, 000 120) |... cee eens 
HAG Mires hes to. oo ek aoee cle ones ce melee eae se sce eee Vicia islets cunll etemiaw ae ers ereteccrae cee 18, 224 793 
Minglintreshecmesanac eres 269, 150 6, 340 83, 258 3, 330 17,805 jr  TLOe co SSe5 ee. eee 
Sturgeon, fies ce ee oe prec 30;240 7) UW 2OOU fc e See tih es Rea eee? ers eee | 4, 886 293 
RP LLOM tele EVERY oe cece tines cutee ee ceelee ant see cine eee ee 5, 000 200°) 22 265% 255] Saeemeres 
Other fish, fresh and salted. 248,687 | 3,572 19, 28) 690 2, 000 80 | 200,726 4, 821 
Abalone meats and shells..|........-.|.-.----- 3, 850 WB ee Saecleaie sleet etc sc |s sce ation oe 
Optopus and squids ces. o.|peess- sone oenaeee AGS, 000) | (S37, 440i Seen. een (n cee ne =n] ones ee ne an ee 
Dlamep harden as 2s ce con ise | 32, 060 
(BET CHT) (eae ae ae eee 11, 100 
Shrimp and prawn.......-- 1,225,628 
Terrapin and frogs..---..--. 11, 250 
POU PERS aes ha ae oe cee eeee colsebe ee eee 

Motaleeenseosseecsees 2,721,349 ‘| 9h, 444 | 2,183,2 79, 581 2,087} 418,958 | 18,146 

Santa Cruz. Shasta Solano. Sonoma. 
Species. rar os = 

‘ Pounds. | Value.| Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

Barracuda, rash. 2 ea aa ene EL cf 
Flounders, fresh 2s BL i|onnac estas] seiee cante|sscctinc sac] seceee 5, 500 $220 
Mackerel, ‘fresh....... CCS BRR eS beets PeSObeso See eee Peele eo 
Rockfish, fresh....-.. OAD Tee access Geeeee = clcccie’ss » o:< sla aetnen 3, 875 135 
Rockfish, salted ONT coos ete cdl eee tce oc] oes ose ota]. coeees eeeeneeeee Ea 
Salmon, chinook, fresh.... 18, 552 610 28, 760 $720 | 1,973, 400 $78,936 26, 810 1, 610 
PSHE GC OR LD tdcctan e's cin's\pise 20, 264 B10 .\cscseesewleeeeeec 72, 206 | 2,888 |... -Scccaleeeeermes 
Smelt, fresh ........ ymekeee 18, 600 UCT RSs, 4 [Sok Scene CRE wr tet yret Saas cg nn Y= Reet 
STA DUNHAE, LON 3. -.c0> > a|euber etn claceds pesca nee eememlnee ese <r 960 POR Bees Sc 
DBilrpeonymrosiescvec-> bt e|sgocreeses|-cn ce on| tas Sce eae eee ae 282, 794 | 6; 984.)--22-0-cenieememee 

LOLA occa oseee scant 266, 678 | 10,786 28, 760 720 |2, 279, 360 | 89, 048 35, 685 | 1, 965 
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Yield of the fisheries of California in 1889—Continued. 
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San Diego. San Luis Obispo. San Mateo. Santa Barbara. 

Species. zi SSS 
Pounds. | Value.| Pounds. | Value. | Pounds. } Value.| Pounds. | Value. 

Barracuda, fresh..-..-.-....- | 157,793 | $6, 312 25, 116 CIT eonnpooden SEcebonc 65,370 | $3, 250 
Barracuda, salted .....----- | 97,106 | 3,399 1, 000 DP ta cetecase te aie ease 19, 520 978 
LEOUT sa lS] ee 45,030 | 1,802 1, 500 ied SEE ee BeAr sooe 23, 509 1,174 
BpniiG, Salted ..=-2 js ---- cog es Til eto PAE ees cal eles el IPE See Meremarr 2, 615 125 
Flounders, fresh-.....--.---- 7, 050 
Frermine stresh) 2.2 c= ==: 24, 980 
Mackerel, fresh.-....------| 10, 030 
IBEnehiresiten. =. ccns-- 5-5 22, 775 
Rocktish, fresh..-.--------- 35, 000 
Rockfish, salted-....-..-.---- lecctoceeos 
Sardines, fresh-......-.--.-- | 7, 000 
Seaibass; fresh-.---..=----- 11, 748 
Sea bass, salted ......-.---. fe soe ae ok 
Brel Gmirestine =< cce—~ 3-4 12, 110 
Yellow-tail, fresh --.--..-.-.. 122, 864 
Yellow-tail, salted ......-.-. 538, O81 
Other fish, fresh and salted. 63, 309 BOG) te inieiaieiae| haraese aie 315,665 | 4, 564 19, 387 948 
Abalone meats and shells.-| 27,540) 1,087 |.---------|........|..--------|-.-.---- 228, 879 5, 877 
(CURE TCG as Seer eeeren ie LOCA BSL Re oeana bea saan Gace opeesaCneEEead odeccascesiaccsei 2 
Shrimp andsprawi-. ..2-+--|----------|----2---|--0-=-= [se c~s eae 1, '532;\084, |.69)(616) |= - sees en| eee emer 
Spiny lobster .-.-.......--- AS. Wasi || al PUB eS eeescres| Babee gee|beasacbsadjeccecece 110, 300 3, 309 
Hair-seal and sea-lion pelts.|.-.------- TOO OR errata = a Oy Sm ecennesllnsosoanolbebeaseaas 423 
Sea-otter pelts .......-----. Gebeoecuea Esccooss Posehn scel scat asar|aasencene [ones ec leat eaee 3, 000 
“ng eG een eee ee eeke emcocse | 30, 000 POO Oe eerateteretet tara er atacatetatar ele leita ee nee 
‘Saph ill Soe Re (ee 3, 210 LOT [aren lees 4, 200 224 
JAIGTTS (Sop ee eOE SO SG0B66d Fooceseeus PePeanae pt coecenes Seeceo. el Seecgass Epes | 14,370 575 

TU ee 1,316, 8$3 | 37,195 | 337,996 | 12,758 |2, 815, 492 | 89,068 | 554,014] 23,161 

San Francisco. Tehama. Ventura. Total. 

Species. ; : 
Pounds. | Value. | Pounds.| Value.| Pounds.) Value.) Pounds. | Value. 

Anchovies, fresh......-..-. TDG OMA SONAA TA lee eee ne atnd een elon 122,510 | $2, 447 
aT ACO PCOS Mo. c= <n. | 2 men == <= lesee qaisnel bocssedesbeogsae 10, 862 | $490 383, 088 16, 381 
Barracuda, salted......--- | Seanapeeebe lpacsoeeccleecosace|lnss seclposssonealononsec 117, 626 4, 427 
LOUIS ha) aa rr ree ea caperae [pate siscts eis ate 10, 580 405 80, 619 3, 456 
Indi, SRIeG ee SS kees Sees Aas snoer Sed Qabecer ce Saeneceed bCerorel pe aee send emncer 153, 934 5, 421 
Sate iLes hens. - 9 -- = -- |eoddececwoe |nceee tee pondeeecloass=42/Saoccocen|sososo¢ 51, 214 1, 734 
Wogesalicd yer. oft GR lo RR GE oaaese ae alleasates e eeescecn lseconcc 1, 463, 424 36, 587 
Cultus-cod, fresh........--- | 110, 004 CCUTDIS SS Scoeed ecammec| h aamearing aepaos 131, 044 4, 736 
Flounders, fresh..-----.--. [p49 040NN 48,1800) |Ges-=-.2 lbs cee 2, 130 87 | 3,657,990 | 87, 331 
Flounders, salted.-.----.... Mesednt Se6dlochre caos|lsesasnqce| Sebece-| bontonaes bossees 67, 880 2, 715 
[erin oe Mresh esses) ----2) 0942-925 1) 52 325 0le 2... See. 8 doasesabe lesodas< 2, 572, 811 66, 101 
(emechsn, tresh..------------ 8, 460 8, 460 254. 
IMGGLOrAls IFES MS. coos ele te ole ae 315, 253 13, 249 
erchsetresnis os -~sc c= aes 197, 125 353, 849 15, 908 
Rockktishy tresh= === 5-22 - G205742°)) 28066) |fo- os. aclocse aes 10, 211 408 | 2, 065, 678 63,119 
NOSES 2. SPIE Se 5 Soe nSone sec Socstecd jesopcldn4 Samesecoslcymees<|Gc aonsacd|eosaco: 42, 553 1, 866 
Salmon, chinook, fresh..--. 1, 003, 503 40; 140") 18) T455\$2.955012 eae erate 6, 765,430 | 271, 092 
RaNGH AT VOl ThOSIN cS csae |= cele esis coe = sccoem ec|ean- me salt eeeceele ene bases eter 1, 365, 720 40, 826 
SE TnOne SUG REND bool eee Aakend seonéeod||Sencnsecd|asaseod Nerrencac [ioeeane 435, 600 17, 324 
Bannon rsccooad tres nos. ||4. 0 eee. s| eee |e ane eee acs ten ee aes ae Seer 440, 921 10, 506 
Sardines, fresh........-.--- TD OTOS OOF QUA0NS sets. cc are Is eee a ee 1,097,397 | 22, 429 
Mea bass, fresh. .2=-\-22--- S2DL0UOs |e te nOOUN ones ele ee eee 4, 760 188 452, 847 17, 957 
Sam, OD IESE Lee Sae Goeceo| |p soos oeeeor 2, 500 125 
Mnacdetreshiar ss... <s's-~--=: 61, 072 263, 788 10, 833 
STGIITALR TS ee eee 956, 582 | 1, 915, 478 57, 492 
Striped bass, fresh-..-....-. 1,560 | 16, 296 4, 073 
Sturgeon, fresh.-.---.----- 75, 320 693, 650 21, 250 
Mellow tailetresh2-2-2-~a2:|-<cces'en2 se | 188, 272 7, 336 
Mellow-tall; Salted: .-..-2-|o.--.----5 | 58, 243 2,116 
Other fish, fresh and salted.| 574, 026 | DS Tilitesoe 33, 277 
Abalone meats and shells. - 30, 000 | 310, 079 8, 089 
Octopus and squid...-.-.--- 16, 100 484, 100 38, 212 
(SUESTH ASML Ti LSS a 74, 900 570, 710 6 232 
Clams, soft-........- -| 1, 096, 800 1,118,700} 11,897 
WPSterh- esse ees -|12, 369, 000 | )12, 369,000 | 571,525 
SSCS ep eodetoe ee sss <5 2,100, 000 | 2, 100, 000 8, 750 

(Oe) BERS aS So eee 1, 944, 000 2, 030, 400 79, 045 
art and prawn....-..--- 1, 858, 439 | 5, 535; 322 | 253, 617 
SPULy: LOVSESr 2 aeseeinee esl. 55-5) 266, 458 7, 327 
Terrapin and frogs.......-.. 20, 000 | 41, 250 5, 400 
idee Heat ad ser OMncline mens ee tos cs seme lene alos. wate ie are alee celeste eek a 2, 198 
Tae) gis sooo ose tlh ROA ee Imm see RES SS ose eee a ates a [ae gre | ao ae 15, 219 
Sea-Otler peltss sc eosemeee eerie ol) 27/700 | nee ees ae Coc ocanieomre meee lSen ee unless = seca 30, 700 
Whale ols se eee eee ieasenose|| 60,952" |. oe io Saco See 1, 510, 080 61, 952 
Wi halehoneiess+ saan cman see eee eo GDU"|\520; 478" |") ses coc lens aes clod ten soa |seeniows 119, 650 | 520,478 
(StU MT as CT memeeemeprst cies] rae Sell -o0) 4 yl bien ot 74a [areas Iara (y= a nec [a 12, 600 882 
ES a eee Geli icine td aaa eS | apne ese Ieee setlist eae 14, 610 619 
J EE Se Rp ace nneibe gs els eititke Ode bad aoa Bee APs ie Serie ee jatboratsdepeese 20, 170 807 

Petals roc2 ent 1,684,561 | 118,145 | 2,955 | 49, 638 | 2,005 |53, 505, 055 |2, 465, 317 

F, R. 93——11 . 
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Table showing by counties and species the yield of the fisheries of California in 1890. — 

Contra Costa. Del Norte. Humboldt. Los Angeles. 
Species. Sie Sea ~ 

Pounds. | Value. | Pounds. | Value. | Pounds. | Value. | Pounds. | Value. 

Barracuda? fresh 2% - fd 2ccBe lowac eects dl aceerae dl oe epee oe lee tees be eter pee 142,414 | $5, 697 
Carp, fresh Seses-vernre ess 12, 209 SaGBtE ee. olen stot ee cs see | ocr od ee cee cee 
Cultns-coatnesiee. - foe oe slope be ecic ale eecinitae| oe capes eens wee ter 20, 280 $710) | 2 28 eee eee 
Flounders, fresh...-...--.-. 285,508 || $4, 288i |e aeteo melee ane 164,112 | 3,807 | 187,583 7,503 
Herrin xireshis ssc. -—~- 214, 129 Ae Howie oe wate ie ais poe 11, 150 223 48, 000 1, 920 
NIE Wal inh Son eon soe ondeeoe nc oeeeead|onbcnes colt tose -|tsecesacadbddeaas: 160, 174 6, 407 
ROLOM TORUS e eee eee | eae wiser | eoeeiae | caccwalbimeelmere cee 21, 610 539 19, 990 800 
BGO RUSH ALOR Sonne coe cmrae lmaeeeine tbe semen Geen acre tit.toe wes 24, 968 748 57, 740 2, 310 
Salmon, chinook, fresh-.--. 1, 423,880) |\56, 955: || 345, 250 110, 357 |.--- 22... -|--- ene o|- ane eel ee 
Nalmon silver tress <p esc ciese | nese ate 250, 375°| 4,227 | 934,577 | BI; 154 |-- Sone ese eee 
Salmon silver: (alte s-e es Pe mat ee aa oe tenc cle Moana cise lee ese ee 167,000) | 6, 680) |; -=-.scene| seme 
Salmon, steelhead, fresh.-- |..--...--<|-2----.: 51, 875 777 | 311,524 |, 6; 2380) |. 22. cose eel eee eee 
Sardines, fresh.......-..--. 
Sea bass, fresh...........-. 
Sea bass, salted.-.......-.. 
had: treshis S224 Shen e558 
Dmelt: fresh 22-2 22220552525 
Striped bass, fresh......... 
Sturgeon, fresh.-....-..--- 
Yellow-tail, fresh........-- 
Other fish, fresh and salted. 
Abalone meats and shells. . 
Clams vbards 22sec cc eas | 
@lamisisoth=f.22-ac-6cer ee 
TADS oes sense pee ecoee eas 

Shrimp and prawn..--...--. 
Spiny lobster. 2. -2--- | 
Hair-seal and sea-lion pelts -| 
Sealtoilieecee: snccsseeeene 

| eh oe Se = aa | 

Motale see eet ee 3, 627, 087 |128, 784 | 647,500 | 15,361 |1, 827, 631 | 55,145 |1,099,648 | 42, 738 

Marin. Monterey. Orange Sacramento. 
Species. 

Pounds. | Value. | Pounds. | Value. | Pounds. | Value. | Pounds. | Value. 

RAPPAC UC AEres line soso tact laaaiaaaiiae| sete eenice 18, 658 | $1, 120 38, 000 $120 |||. 32. eee eee 
(Cin eriin ye le 622 eee Seen ed eariscepros||ssces5od|Noasacopas) Eodeaecolosocosjanasecnsosc 45,904 | $1, 608 
(Collie Gee eee oe 2 ene meenoad beceoced sosemacrins|scsoasos 8, 998 350) 226 <= See 
Flounders, fresh....--..--. 629,303) $12,068) || 123, 082)) (2462 |o. 35-22 oe] 55 ose n| Soe ce eel eee 
Mound era salibed! < $4215 cece aie acctare ce texte /-ietees 43.6490) Li G4T |-oesse cee lice sce: cheesiest eee eee 
Herrin fresh. 2. 5-25---- 368,951 | 7, 654 3, 920 196 8, 445 832): |..cc0ds oe See 
MEAG Kerel: ress sas ceo ns oi aaictoe Aetee | aeoreey ee 41,312 | 2,066 6, 000 240 |e wiere eel eee 
Perch firesh 42 ~ se aeo2- 6 81, 997 By UE es Sees orl ammo 5, 089 190 5, 605 338 
Ro gssh wires bt reac. veneers sate ine weitere |1, 245, 678 | 24, 902 15, 000 600 |.<.. 50% 4-| eee 
POC KHSN SALLE anacipom ost eelate os sail octets eer 18, 200 128.) <seece sais |s2- oss] cateeen a Eee 
Salmon, chinook, fresh ---. 22,110 880 8, 770 2B ioeez selec |eeeiseects 145,540 | 10,188 
PATMINOS MPS ien.25 25 ecea <a jaitoels aes emer eel ecke als fel iae= aerate 5, 035 200) cco w:c;aint= <=) ee 
Dea Dass resin es scice cme SOKSOD: ||| AQOO eins corte val arte 5, 000 200 | sc-s.ce coe 
Rea AROS stot aiaiareteis/otaraiaro usta) aia ater wintotets Neieetnlstodea iets rs ate ee (ote oe st eae ores eisai ome 15, 960 958 
ASineleeiresitsseeeo seen see 278,690 | 6,250 | 107,184 4,287 | 20,715 828 |. ovcceece| eee 
Biriped Pass aces hiss acces | cos eertee el = sete Cerca al ee eae eerie ee ees fear 54 8 
Sturgeon, fresh .........--- leer SB; 704]! DabQON ccs: oo olleen esl cea oe 3, 860 232 
MIGMOWetsllntLeEpliicsccnes acral accecc ee ee| + teeter eal cos emaa cere Kam oeieee 10, 000 400. sce esate eee 
Other fish, fresh and salted.| 278,100 | 4,078 24, 496 881 2, 000 80 |) 212, 629 5, 123 
Abalone meats and shells. .|.....-....|..---.-- 4, 400 BB esisie cle <1a\s|i-/ae'eo' 'o| soe eee ee 
Glamis: Natdecs occ ccce cece 30, 450 OBB soca eek .cwclllowcn le nal |\bee wae. e| eee va c GC Set eae ne ee 
OES HAOtt sme Serco e cvor 10, 080 VOU) 28 so cca mc s Ree oe 2 Ro a | ee 
Shrimp and prawn....----. 1 290,600 5) (580648 || Soke race Slee ied & Sal OSes | ae eee | ere 
Terrapin and frogs .....--. 125682) "$3, 8b0 | caeee ee So fae eae | Pee ee esl oe eleee nee ee eee 
PA ae fe cowrceiat diva! de Iu mioieierercl ere eee eee Drees 6, 500 WD Werdhoas nese ses Se. ok ciel eee 

AW 0) 71) Hee EC | 3, 071, 379 | 99,679 |1, 645, 849 | 39, 258 89,282 | 3,540 | 429,552 | 18, 455 

Santa Cruz. Shasta. Solano. Sonoma. 

Species. os ; =e 
Pounds. | Value, | Pounds. | Value. | Pounds. | Value. | Pounds. | Value. 

Barracuda, fresh .......... 3;:'731 SIRS Nes es bic cal ose setae saree wee wla.c| cab Seve te eee ieee een 
Founders, fresh........-... TT CTO VOsddOvl eee ts Pe Sa peat onl moemas aoa c| ere 6, 190 $248 
Mackerel, fresh..........-. 10, 495 ATO NCES tee TPR e ccc oo cleRecee onl hace eae men een 
Rockfish, fresh ............ L742 -R05. 556, OO" ca sete Sealeenemnel acs... 0 al aoe 4,515 180 
mocktish, salted . 2.2... 3.2 8, 000 W650) sste te Sealer ies wesw ees cecley Pt PE ere toi. 
Salmon, chinook, fresh... .. 12, 500 550 25, 825 $646 |1, 030, 580 |$41, 223 21, 375 1, 283 
tay hn Bye i 1 en ae 24, 880 O05 252.5 cael es oes 57;802)|" 2,816 | £225. -ccslos ames 
PSION VOR eonn oes Go ck oe 21, 437 BOO cS ss Seta hse] wos we wale eel) Selec ge wee oe rare aera ee 
Butrnod WOHRE, Whee: 2.2 CA OCC Seee beeen cee ce] eS Se aeeee neces 1, 218 244) coc. aan eae 
DUNNE CONMMPOR MN. 526%. <2) s0l| oleae sasessocer wes ee ee 269,923) |" 8098"). cc. ce clecenuaanees 

PROURL: stot opera tains te 328, 618 | 13, 281 25, 825 646 |1, 359, 613 | 51, 881 82, 080 a Fr bi 
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Yield of the fisheries of California in 1890—Continued. 

33, 629, 049 |1,933,202 

San Diego. San Luis Obispo. San Mateo. Santa Barbara. 
Species. (a } 

Pounds. | Value. | Pounds. | Value. | Pounds. | Value.) Pounds. | Value 

Rarracuaa, 1resh-<:-==<--- | 133,200 | $5, 326 22, 705 CAPD Ee eee Rtereraee 60,115 | $3, 000 
Barracuda, salted..-....--- LAD 8400 ds Oban eRe cece meee | Seo see assis ee cie| ais echee Se oe Meee 
Bombo. fresh'=— <2. 3/52 -.4 SHUOLOP Nh MA ONDE. soar | aoe ee (eee e ae sac ecls snes 52, 617 2,618 
Bonito, salted...--:.----..- | 180,645 | 6,323 2, 200 MNOG| Pee eee eee (Goeo tos 4, 572 | 225 
Flounders, fresh........... | 6, 078 243 15, 040 632 | 473,085 | $7,195 6, 298 | 311 
Worming fresh... +-+2-2.- | 20, 000 800) nam ccenes| Soe oe B54 S14 25-120) |e. .- sree | <ota agele 
Mackerel, fresh............ 8, 190 327 S2e aL OM tees, CSO eects noises ctced 6 ees | 3, 083 150 
IRELGHeELOS DI . Sase 5 ew ss) | 18,030 OE See Soo el teas er cs cltoaetameer rs rece ce Se Eee eee 
iRaekiush fresh). s=-=- 2-2: ' 30, 000 1, 200 75, 106 SOLON |-aoeee cell csceses |Sl<s see. Sse 
PRICES NVSAltOd << ssc ecce hes |isac ces fa sfocenssee 5, 000 250))| eee see Sel Sete 4,516 226 
MARGINS, TLCS s =< 2502-1 = 5, 000 AAW) | Ce kecoaod peecodad boseincmood| Uo sd=padleaaceeeserl|Sesc. ccc 
Sea bass, fresh.....------.- 10, 965 440 DONBLOL (ENE OOM |(ejeccreietejn aes ice rene | 8, 585 418 
BmemNasss Salped’=<-- ssc. 2 ss|se- eee sec |see esos: 2, 800 T4OF oo eo ole co eek oe eee eos eee 
RIMMED MLEOS HM. o is s:5.05< oot 10, 086 4038 25,115 875 | 243,802 | 3,855 4, 787 240 
Yellow-tail, fresh.-.......-. | 24, 000 COAT) HE erty aeaneleeeaaet ca [ee eae am (a cr 30, 343 1, 532 
Yellow-tail, salted .....-.-. WSL GGRSTOMr asd espe MMe epee SB Mera | 5, 893 268 
Other fish, freshandsalted.| 51,210; 2,049 |.......-..].-....-. 347,554 | 5,142 | 14,780 675 
Abalone meats and shells..! 55, 590 eee lccocne soup Soseonellasodocaasalbososeee!| tile UBB) 3, 942 
Octopus and squid..-.....- POUND | CAUCE | So ooeoctonceondecse lsoadeccsodlbepnscos|esdosan dodges deoce 
@lams Wards 22 2 s..220 2-522 SOOSOOOM 2h HOON zea pecs Sel ase Ae 2 |e Se col oes sie 2 ae ee 
Shrimp and prawn......-. Ingessegsco)iesse sss becboabosdloccacase 1, 613, 246 | 73, 303 |.-.---....].....--. 
Spiny lobster. ...---.------ 40, 370 DS OOOM Pei ese ceca Age. oe Salle SR ect hie a 130, 940 3, 928 
Hair-seal and sea-lion pelts. .-..------ 875i |). -2ceense 1 Bee mecsc Memes se Heeshs nM ays 527 
SP HUGE TENG cover saeoe sadeeonod ecoedsod |p oegengdoc/bescgecd Sascccoasd|sooewos: |Eeeerancar 2, 000 
AALS 0 a ee seco Geen ees nc ace aee eee ais 38, 250 L270) nase ces el aseec lets see seen Mueeeaee 
Galo M seers ca capeae cece Jot eane Bot eres sees 2,190 TON seaistewise nl scecatee 4, 800 256 
2. ETD a5 onompo ene eeones coe leeaeeoonde boesauod lesaccoscec|boouadad le oodsosaselboteoebe 22, 845 914 

MRotaleeneetatccmct eo 1,517, 119 | 56,086 | 321,031 | 12,003 /8, 032,501 | 94, 615 468, 557) 21, 230 

San Francisco. Tehama. Ventura. Total. 

Species. f i 
Pounds. | Value. | Pounds.) Value. Pounds.| Value.) Pounds. | Value. 

= | = 

Anchovies, fresh .....----- PAD LOOONP San (O0' names sree cell seco cee leoe ee 135,000 | $2, 700 
Jenni, (is eee eeetesclloppoco ceded sooscsong WequeescE| sons sac 11,415 | $480 395, 238 16, 645 
Tnn Tan, OES ote Cemeallosoonde ccd Meauonoe lpogcooocd toca. Serr obd-||aqcecne 115, 840 4, 054 
TSO MMNG» MSN o oAeegeedsecer|lbboncsgopes boscoe sed ppancoose beaseer 5, 726 218 93, 383 4, 237 
Taint, eeigG | SUR E Stee sacl Reo mcocsdce Beeadecds | SCOrooeco Sas see| Seseer ess eases 187, 417 6, 658 
CA? MGSO sen s265ot0deecd lo: eéete bed baessanbslbeeposscd|SS3enro| Eb Saacodel bcoase= 58, 113 1, 974 
Wadush salted. 2 < s/o. WL 825 O09) ee 440 OG iia Sectors ote la eee cab Satie se wisisley Siaiiaizinis 1, 782,679 | 44,567 
Cultus-cod, fresh.-......--- | _ 147, 478 BONG) | Sesogopsel|t ss Hea| se cts bead) Gecoace| 167, 758 | 6, 283 
Flounders, fresh.....-..-.-. 1545; 096! |"42; 909) [52 2. = = |e sence. 2, 973 116 | 3,531, 158 85, 237 
Flounders, salted.......... ete ee coe ate| aotsmeaaee fereieeiocameleenee sulle ae cele cers Gre 43, 649 1, 747 
Herring. tresh)- 2. .=a<-=-=% 2, 369, 415 BREET) eA aoe Bao ons merseseere cs lars 3, 398, 824 54, 996 
Ransashinesn-s.- 2. esscce | 10, 208 SOGR LE eon. Seecter kee cl bese se 10, 208 306 
IMEC KONE] MMOS I = are ain excises =ll' water ia cise fee sete a atellletealeereteeis ['Seere siamilawet Seine oleae eee 311, 564 12, 698 
[RBLeMeweGSh) secicaccccee a 7a ae Oa Eo Soap pomreorcss ock oSagoclloorece = 400, 429 18, 273 
ROCKHSH Tres, .-2- 356. <5. GLOFAS OMI 27a oil On ciel ae she teeae 15, 066 600 | 2, 253, 308 67, 822 
Rockfish, salted ....--..--. JGaeeeon Saul Ressoesac topoogotol topes s|Ecocsness| kicaeode 30, 716 1, 354 
Salmon, chinook, fresh ....) 218, 426 SETS anata, SEO | SS5 147) eee eee seer 3,380,116 | 134,492 
SUradi, SHUG Ta Mies eae ol lone ces peenol baadosr eg poorbs asd mos ss6lreceecacd|scseese 1, 184, 952 35, 381 
Salmon, silver, salted.-.--..|...-.-..... ae ee ae See ee eee ee ee eee 167, 000 6, 680 
Salnowesteolhead: fresh 3-2 sceoe 6 = ns |aceanacies th soi = = laeea ce |Soaeceine Seats 363, 399 7, 007 
Sardines, fresh). -...2.-.---- 1280: 0009] MILGe20ON oe. .=.- fat ot | see faery a 1, 314, 800 20, 591 
SCE E Eig teG)) ese eres 195, 000 Te SOOM ye etose ts. 2 Sone 4, 507 178 319, O81 12, 560 
SE WES Ellie eS aerenrere nec Seeecee 6, 581 291 
Shradwtnesii= =: 2 <fsscca we 116, 942 318,140 | 11,891 
Smielimtreshi.s-. 2262 schoo 1, 002, 603 2,073,599 | 61,306 
Striped bass, fresh.......-. 3, 132 20, 119 4, 021 
sturgeon, fresh..------.--- 65, 110 612, 585 18, 869 
PM mepall ANOS Me se a= 1-25) claacteie.c- ae allies oa =/|l-'“ 112, 583 4,817 
eo wetall Saltese. 25< | ecs. ss ss-|sccitcece 172, 268 6, 109 
Other fish, fresh and salted-.| 633, 200 1, 895, 101 36, 022 
Abalone meats and shells... 28, 000 203, 783 5, 553 
Octopus and squid......... 11, 809 267, 809 20, 816 
Glamise hard scsesee cece. + 89, 530 511, 980 5, 975 
@lams;, So0ft esas ee... 1, 239, 900 1, 261, 980 13, 421 
Oysters. Rests eh sss. 12, 829, 500 12, 829,500 | 592, 137 

ussels ss222cyecnescemese. 2, 700, 000 2, 700, 000 11, 250 
Crabs, ssese% se oe cece nsseuee 2, 000, 000 2, 090, 000 83, 125 
Shrimp and prawn......--. 1, 950, 900 5, 822,693 | 266, 593 
SPINY lODSter sate aeolian. o:,- 278, 310 7, 747 
Terrapin and frogs .--...--. 35, 000 47, 563 7,550 
Hair-deal and sea-lon elise eeeseemcen-|=.5- = <9] oe seiane peace ots [Loe sthekslewaccamalz ceiver = 1,770 
MNT-SORL POlLts aa -seeee seen eee |) (09,81 G| oc Seater opel = tg [ere ctashcin sie ltaitwactclailisa => scion 69, 816 
SEEN 1 PSS hoe ces oseeed|bocc. conscel CIR Y Bpoce eran SeEe hes Heep omer |Soreece Cemasseesce 29, 300 
Wiltale/OUlie. sowie t cee meas 2, 197, 665 2,235,915 | 105, 052 
SW ALA DONE S.3\= 5a 3-Wessaree 170, 118 170,118 | 680,472 
Wod tongues -)-,.-2- 2-2 -ese~ 13, 800 13, 800 966 
Sin i EES ees eee nl snes. 0. rn 11, 790 521 
2B ea nedeccupmecer scope incl eb Sbads Se baeeaee 29, 345 1,174 

At ee 125, 860 | 3,147 | 52,013 | 2, 064 /53, 330, 194 /2, 592, 826 
__ ———$ $$$ $$ $$$ $$ 
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Table showing by counties and species the yield of the fisheries of California in 1891, 

Species. 

Contra Costa. 

Poundn Talus. 

Barracuda, fresh 
Carp, fresh 
Cultus-cod, fresh 
Flounders, fresh 
Herring, fresh -.>....--.- = 
Mackerel, fresh 
Perch, fresh 
Rockfish, fresh 
Salmon, chinook, fresh 
Salmon, silver, fresh 
Salmon, silver, salted 
Salmon, steelhead, fresh. - - - 
Sardines, fresh 
Sea bass, fresh 
Sea bass, salted 
Shad, fresh 
Smelt, fresh 
Striped bass, fresh 
Sturgeon, fresh ..-..--..--: 
Yellow-tail, fresh ........-. 
Other fish, fresh and salted. 
Abalone meats and shells- - 
Clams, hard 

Shrimp and prawn 
Spiny lobster 

108, 011 
141, 420 
23, 932 

269,725 | 8, 092 

'2, 382, 028 | 85, 889 

Del Norte. Humboldt. Los Angeles. 

Phan | Value. 
| 

Pounds. Value. | Pounds. | Value. 

308, 750 
-| 182,500 er 818 | 890, 946 

116, 200 
296, 981 

160 

510, 000 | 14,360 |1, 

210,001 | $6, 430 

157, 810 
68, 000 

326, 469 
25; 691 
81, 192 

52,116 1, 427, 542 

Species. 
Marin. see ge. Sacramento. 

Pounds. Value. Pounds. 
| 

Value. | 

Barracuda, fresh 
Marprtreshy. 2.22.5 = ss -50- 
Flounders, fresh 

iblerring, fresh: /2--.-5--<. 
Mackerel, fresh 
Perch. wWroshioe Aas <2se sce 
Roektish, fresh: 5. /...<.<.. 
Rockfish, salted 
Salmon, chinook, fresh -.-. 
Sardines, fresh 
Sea bass, fresh 
Shad, fresh 

Striped bass, fresh 
Sturgeon, fresh............ 
Yellow-tail, fresh 

“Value. Pounds. Value. 

: 138, 235 

41, 071 

758, 578 
19, 472 
7,999 

Otber fish, freshandsalted.| 264, 840 3, 924 16, 920 610 | 2, 000 80 | 228, 445 5, 566 
Abalone meats and shells..|.....-.---|-..----- 3, 700 6B e2e Ae Aecalsc 2c). co eee See 
Octopus and squid. 2 7222. 2|2 ene wosean|benaen 800;,760;|\ 23) 900! bR See o hoes o-oo 3 eee en 
Wlamis, Warde. Ss5-- see ce eee) a8) MOO) | eGo Nes oem =.= ale er erat ea eee eee el foie ee = | 
Glams) softy. fiee tees. ck) >) 0; BBO.) 05 N06 oe cc a aR ee eater cm oo | ee ee 
Shrimp and prawm...: ..2..-.|1; 085, 175. | 49,280)... 2.22.5 al sce eee tee oee emcee eae are ee ree 
MRerrapin and frogs. --.2-2<|) 912; 262: 43,270 N nnn cccck dle taee ee bee aeaes ellee saree naam eteete | eee 
POD 6G 3 oot aah s cone cleat wal eculba cee acl ean emclell Te eg TOs © eres ON oe re ret cree ll ea err ete ree | ae 

PD OLae sane. faeee cae 2,470, 415 | 79, 501. 1, 469, 735 eb 314 | 56, 688 2, 236 375, 463 14, 028 

Santa Cruz. Shasta. Solano. Sonoma. 

Species. ees — } 
Pounds. | Value. | Pounds. | Value., Pounds. | Value.| Pounds. | Value. 

Barracuda, fresh..........- 4, 350 COND Nols nce eel wate ee eae? ore 1. ae 
Flounders, fresh...-....-... V1 LOL (2. ShG esac eee eeictee feeb es nie.-||-~ monies 
Mackerel, fresh............ 12, 855 BOD ino crsps cetera llajotadea eles laminin’ > © 2 aims la anneal eine ieee 
Rockfish, fresh............ PSS, O89: Hi 9%, DOR rc. © clear ehem meee te ees U wisi. 2 2] de menem 
Rockfish, Sdlbed 25.5 ee ca 5, 130 DBT | sc atu teorere |e eects [foie ma a acorn e | aleeteere ae ate tans ete | Sn 
Salmon, chinook, fresh. . 15, 260 690 694, 181 $37, 767 
SLT | ee re 30,120 | 1,205 , 739 , 350 
Smelt, fresh..-.-... 3 25, 661 1,226) | so ecaledem peels ac |nuh 0 ee Cc ee faandl startet rater eare | ae 
Striped HERS) TOR. oo. cco. |neemeeeanel mon oneeete 2, 265 340 
Sturgeon, POGUE a0 ic0 8 sisanincsl vlan oo ced hcg gh 366, 380 | 10, 991 

ROGAN cabins oe nsan alex 347, 611 | 14, 293 29,110 730 | 121,565 | 41,448 45, 820 2, 566 
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Yield of the fisheries of California in 1891—Continued, 

San Diego. San Luis Obispo. San Mateo. Santa Barbara. 

Species. = = = 
Pounds. | Value. | Pounds. | Value. | Pounds. | Value. | Pounds. | Value. 

Barracuda, fresh... 2 <3. | 229, 755 $9, 188 497 SOOT SieOD) Iscecnecand/eecac ee 58,000 | $2,900 
Barracuda, salted....-..--- | 113,542.| 38,974 5, 500 21 eee Perea Ger ceaered emeciae 
BOMIO AROS 3 -- a2 -/5 40%» 59, 900 2, SROh | nia che ceigennal | ameeree alist sel enyiw ia all a aro ciara are 40, 192 2,000 
eonito; Salted... -..2<-+-/2--- 169, 783 5, 949 1, 000 Gi iSoeeeece na lbeeeaoes a 701 180 
Flounders, fresh......-.--- | 5,059 203 21, 346 955 | 451,400 | $6,871 7, 010 348 
Hemming. fresh .2..25----.. ya} BR Poe Yl (ee epee | aa a SoS eO DUE = SO ha | = «.= asim siete ieee 
Meekere), fresh. -...-..-<--- 14, 960 599 | 122, 890 5, 975 297 
mockhsh* fresh ---:-).---.-- 23, 768 | Ghd oe = BeES alk cet Soce sot nod Se esemhod Secmoorenalassada-- 
Rocktish, salted............ GONOOO | 12480) | eee2997201)|) 4. 70M snes smacl sees coos lc ocecneo ce |. eee 
Salmon, chinook, fresh...-..)..--.-.-.. ink ae eee 1, 500 3,117 166 
Sea bass, fresh..........--. 8, 000 BYU) || 3 SRSA On SeSne SReCCEOD Oe SEeaooco DoSSrosoeo sBoscce+ 
Sea bass, salted.........-.- 12, 360 495 88, 970 9,015 451 
Shade fresh! .c..5 = sees Sal ace ems opie 12S 7 OOOH), 850) \|Seccn nae) oa acess feeacsno5 5] aca 
‘Sit ihis Theil 1 See Serpe aesonEe 15, 735 | 630 19, 930 7, 790 388 
Vellow-tail, fresh.......... 59),000!')" 25.360) |onc<s <5. 20, 015 1, 000 
Yellow-tail, salted ...-..--. GS AGL ie 25230) | ea cecisaene 4, 632 231 
Other fish, fresh and salted.| 84,630 | 38,380 |.......... 17, 084 842 
Abalone meats and shells..| 52,120 | 1,172 |.......... 241,826 | 6, 248 
Clams, hard...------.------ |) EASED) | PUG) RRR SelB B scene Bosom aech|lseeegece|seorcbacac||asacdso0 = 
Snag) CRG Iho Beeppeoee DSOsrenean SSABH ees PSreeeerest Swetieiontteey wares 
Spiny lobster...---.---.--- 25, 000 G25 los <racjas sere 145, 120 4, 355 

. Hair-seal and sea-lion pelts.|...---.... TOO slits see Sci oy SBOE I sceacyamcte || ons cle cals ae ete meres 2, 097 
Ben Ouvergpelis..c6--2-5----|ee-o-~-==- I DecBD ESE bate ena ose OBesee a neeeose aa cpacocda byosdpeto: 1,500 
Wile Oils o ee =-eses = ans = Joccee eee ee eee eee 36.450) |) 1,220) | o oon ec| Se dcreaad lates emcee slonapeeete 
‘SLEL Gill ESS SSR SBR arcocosere |noSbctoeadd Sonseed- 5, 490 4, 500 240 
ME eat-in saan = Seles al Rane eee 11, 361 455 

MBoalaqse == a-stee= 11,314 314, 303 | “41, 102 | ~ 499, 596 | 19, 044 |2, 710,115 | 81, 923 579, 338 |. 23, 698 

San Francisco. Tehama. Ventura. Total. 
Species. = 

Pounds. | Value. | Pounds. Value.} Pounds.) Value.| Pounds. | Value. 

Anchovies, fresh...-------- TESCO TIS [Rese eee (coed (ene 145,000 | $2,114 
Atka mackerel, salted-.-.. 64, 800 OE) BANS ee See Bee see Gaaseaead Ber aece 64, 800 4, 860 
Lesitaigly Thr PS Ne peo dece es) boobeeceee iSéoepeeselladseoeseelloee oe 8,610 | $372 575, 751 PA ay 
lect diiale., inhietlea =a an sled ena Sach Rec eEser Ean arsesa PAeec eS AESe ere ie err See 119, 042 4, 249 
(ST EERSTE SOE ES Sree 0 I eee RIL GE He eee en 6,318 | 240] 106,410 4, 626 
Toartdy (Saulich lS Se OC ee Se Poa eR eGe lose eae |S ce BNR ACemee ts a opioe sett icine a 174, 484 6, 179 
(Sih, inves See eS ci ae Saeel SSB Ge Snoop lp sees eG] See HeE neo Iecoeee ReABEriny cocreec 59, 618 2, 016 
Codfish, salted....-...---.- 2, 047, 911 BIE BY lee see e-| ogee ae! Soc Opel Cees 2, 047, 911 51, 393 
Cultus-cod, fresh ....-----. 189, 500 GOO ee es seal seca c|eias sea see cer 213, 618 7, 639 
Flounders, fresh-....-.-.--.| Le Delta 3 ie 2 AG oe (Sl 5 sooo. 3, 896 155 | 3,071, 989 77, 280 
acridine, GeiGules -SSea Bene pee eseeted bess ecned Boece ie Heo aeres [ieee | [eer aes 41, 071 1, 644 
Herring, fresh......--.---- RoR TTS eO |b PDONTT4a|> aes eneine es eo cere oe eleiscamte 3,757,075 | 48,571 
Kingfish, fresh .. 24, 080 O69 tose isa ot eeee cols oats. |eaeeeen 24, 080 963 
Mace erel, UGGS CRASS ase ane Ae os eal hres (etn ARencsa osoee le maomean Meenas 518, 883 20, 863 
Perch, Sis en eee! 189, 426 By FEST tie ean el nec Sete TOS? 325, 455 10, 906 
RockfHsh, fresh! sj... == GISEDOZH iG Zt oL Ol aaeaee ele ace 13, 260 526 | 1, 893, 072 59, 325 
ects RESALE ee aes cabin cane setelo’=||ts ere Seicins| a eee ail eee erarereraere wie lice wiser 29, 219 1, 258 
Salmon, chinook, fresh - 448, 322 NPB S el UG EGRET PRAY NOISRe semis leconooe 2, 341, 045 91, 639 
Salmon, silver, fresh: ...... | Pavia “ahter ai: lpocemauen|isooesde|lsantsocedleeascice 1, 073, 446 34, 516 
MOL SINVON W SALDCC 23 oss 2 | mores rcrnyg cial fncm nia om oie feiss mmole lscoam ale alder ae cite a «| asinierers 116, 200 4, 448 
Salmon, REPO INEAO MATES agen = Semis oa gees acclcs =e] 'anae Sem [erooet ae ob | teicemtoe 315, 731 6, 220 
Sardines, fresh ........--.- S605 000) lel OOM eter cia.0| = criaje- etereteteainat mae 937, 568 18, 988 
Sea bass, fresh ...-........ 220, 410 GUI On esis: sis are ieee 4,815 190 372, 258 12,414 
SPM SME LUG Mer= eta ra ait at) cia wiera Shaye aie lla win rers sal] Seen, o.cisin,s| Smimccie slhasthaate ae ma caret 21, 301 1, 022 
Pee eine S Damm o)e)= yas = 230, 460 Ce Ee peat a Seeanee errs taces nmacerss 445, 006 15, 856 
Smelt, Las nee ae ee also xG9o. |)  SOvlea lee se sisi onatalensten sae | eos ee es 2, 126, 084 64, 623 
Striped’bass, fresh.......-. | 4, 320 GAB MC sae See | one ge es Sa eee 30, 674 4, 602 
Sturgeon, fresh........---- I 8725250 DE ETH eel Sear et eis le Spat 727, 551 22, 213 
Pea eterna sh, zis oar 5 ele aiztssinicrare wis] Se \sies\d sia 's alareinstoveis| ler ose <5 9, 276 323 160, 981 6, 591 
Yellow-tail, salted.......-. | 110, 658 BE) SeSeenel Becodee San ceeess Sepeecc 178, 751 6, 334 
Other fish, freshandsalted.| 624,463 | 10,268 |.....-...|..----- een 730 108 | 1, 902, 992 37,971 
PERM EME AT TS AHCIS NEUSE «lnc sere oa em eiclar [Satem ancestries lance esa dliece clams 302, 781 7, 572 
Octopus and squid..-....... . 14,150 aR weeteonona beapaeas Iteeeceems cosscee 314, 910 24, 323 
Clans hard 25. ptecn =. =a1 = 5 94, 850 DIB EI sore tee ace ser (een se and besser 450, 800 5, 660 
G@IAnistsOlts 2: cccepecs scence PElPASOKORON| Ath 2596) |e settee onlseecmatl saat ss satel ssc 1, 515, 360 15, 877 
Myctersses sn. sense ooo 13) 387, CU CORE G5) |e eee eae Sts acroe aac dl lGosinans 13, 387, 800 | 618, 455 
NENSHEIST E> <tc Sas Set < 2HO9S O80) |e TIS 500n | on os = ais ducer alestcie aes c| ocean's 2, 998, 080 12, 500 
Giaias cscs. | 2,250,000 | 90, 000 2,348,100 | 93, 406 
Shrimp and prawn......... | 1,637,614 | 75,735 4,892,940 | 223, 601 
Spiny lobster -............. l-caneppedeelleasoeueec 272, 245 7, 668 
Terrapin aud frogs....-..-- 37, 500 4, 500 49, 762 7,770 
air-sea) an disea-liong we salsa Gisto cc's ol - are emre ajc [ees ninf= fsa a= cle aillctern tole oes ewieinial | oma ein winin n/me 3, 206 
EMT -SOnLiDelts ome occa tee | teaton aioe ~i Bae DON epee orale nhs atc elton iets ciate | se a cic <iomala eo wie = 134, 220 
Sea-otter pelts -...--5.....4)-5-+.--..5. 305200» eietaneenen eee nes Sacer ine rewis lene ams aa 31, 700 
Whale oil.--..-. 1,727,535 | 69,970 il 763, 985 71,190 
IWilis GDONC. 50a aeennnn 223, 771 |1,118,855 223, 771 |1, 118, 
dd! Oil=2he- See - = sae ese 975 975 
Beet eee eae aaa eae eee ee Delis te oe leonccedenlsuacaes | pe eesets d[stesees 9, 990 Pe 
Cod tongues ......-..-..-.. 16, 200 He 1840) sccc.Secc seis llaee sarees nee 3 16, 200 1, 184 

PR ae tem ianln mie mie linia etal nie etm ett tatats is |e iatalelmici 2 =| = wiete > oes o([imisin simi | ote inlolv israel slew=t=i 19, 141 765 

Miqpaliee cotati 35, 238, 514 |2,448, 849 | 115, 623 | 2,890 | 48,905 | 1,914 |52, 483 906 |3, 031, 430 
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Table showing by counties and species the yield of the fisheries of California in 1892. 

Contra Costa. Del Norte. Humboldt. Los Angeles. 

Species, = ] ae 
Pounds. | Value.| Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

Barracuda, Ares Misss a aer'-m oe) a0 cbt seicts| sane arte ee inne a tellnoie dole nis eeiaiaerea aie Ae 6, 430 $257 
Carp, fresh Ce Lt aaa stat 2 21, 342 Pe Pe a ae ns Mee (8 
Giailtds-cod eimesh cere wees one ements Macce a a emenmeere eee aoe 30,000 | $1, 050 |... Sees) eee 
Flounders, ‘fresh Seem blaine Bisle 803,390) | 4 OO Eee areata we ee aia oe 160, 873 4, 267 156, 548 6, 262 
Herring; drespose..=/ -5--\- Pap is liye ees ar: ep Ps es ee FES Se 13, 000 260 41, 000 1, 640 
Mackerelifreshis.. <2 --5-=|.cs-cnem [Hae Stee |PSececte coh eckone- ieee anes | Scone ‘ 
PERCH EU OR Nase see REE s|(een hes eee |b toeeme|ecemekimanlnotece oe 28, 500 
ROCKESD Mes Ms ceet ke cece sleet enema Bi Saeed |seeeeoodd cnceen 50, 000 
Salmon, chinook, fresh. --.|1, 037,331 | 41,493 | 138,563 | $3,587 |.-.--..--. 
Salmon, silver, fresh......-|....------ eeeeeees 99,124 | 1,534] 782,638 
Palmon ssl ver Salted. --eee tee cen pee sre ate ene ae cietet's lates ater 39, 000 
Salmon, steelhead, fresh ...|.....-.--.|---..--- 49, 563 867 | 260, 879 
DATING MLOSMe... fee ap = oem See rciae| anierasinsata | een ata eas | alemin orate |eiatate siete ae 
Senibiss, Eresh 2. ccna wee cele ccencn tise |S emmaeellemes em crcmelemelecss|neeomee ae 
Phadstreshy es acs een eee eee 139, 364 4 NSIS) ea cee eeraal naw cec ce 
Smelt. treshs:2--..sceecnse- LAN OTD 4 || 22, 28D) |||-tee ae seme soe mee oe 
Striped bass, fresh.-.-......- 3By 9470") 24; OVE) | Conse ear smieos ene eee eet 
Sturgeon, fresh....-.......- 323;'800.)) COTS ccaciek wes |beeee ccs 
Mie llOw-talls treghnencs seeet pees eee tes em etenem a eesea eset ae rrctie 
Other fish, fresh and’ salted-|> 2p) 470) (4.272 Noo oe eee ke 
‘Abalone meats and shells..|........--|...-----|c--cecsccs[ececcec| 7775 |.) 162 )| coece eee een 
Glamis! hard sess acc cstererreretae ele ere Seer = |e repe)ale enlaces escie mln ofmiaisieieerel| | CD 2A O00) ail. 20N| neste 
GlaMS KOlbs acenacewess cere cc)seea memset a pee Selec ae om's|vine staetee |e mile FOO) 25 «S000 = noe rs 
MOTADS ae eee ee a5 Lon aetesica| an cariecotcloe-weces | See cas taian! ace ceeie|) elon OoON |. 0 Ulm rare ne eee 
Shrimp and prawn......--. 885,010))|40) 196 joe ere) eel ere ere tereieiel| ce eetelale | ma ee 
SUNY MLO DSLOn cess sete eh ae ee ease ee ee eee ieee 
Hair-sealand sea-lion pelts: |{2=25:<c5|2e-2n Mel -eseoe eee) | saaceenn aaeeeeneee | a eaeeen soe 

é hf ee eee 3, 383, 859 |115, 407 | 282,250 | 5,988 |1, 597, 235 | 46, 200 li, 155,168 | 44, 034 

Marin. Monterey. Orange. Sacramento. 

Species. 
Pounds. | Value. | Pounds. | Value.| Pounds. | Value. | Pounds. | Value. 

(Chitty TTS NeedHe Segeaosanae Beebo dceane doccoacn scodeecicion acres sah boonsoapad baccasac 44,320 | $1,551 
Flounders, fresh.....--..-.-- 442,468 | $7,587 | 189,820 | $3,796 11, 122 $440 |... 2cteeee seen 
MIGHNCOLS, SAlweWs==-—oa eerie na e| eee ee 43,887 | «1, 754: inc. acanes|owess=cs)toseeee eee 
Herring #freshe ~-s- == cess 4 
Mackerel, fresh 
Perch stress... Saccsce. 
Rockfish, fresh 
Salmon, chinook, fresh. --- 12, 000 480 6,915 ATO! | ere eeerate stressors 81, 112 5, 678 
Sardines frost. acc sees eclmec see deer lima ceinalctivem einen seemeece 5, 000 200 |sseeu00,5 22) Sgeeeee 
Nea pass; tresh.--< 5s... 18, 000 520) Iie si'eie eaje:cse| ainin warcics |=lolais's mis. ct flor ataa eel sare teeta ne ae 
Sits lintraahtemee 66 Meters Ae ee a oe Cea [ean ES 2 Selle ee 21,579 | 1,295 
PMO Meshes see bonis ou 252, 065 5, 035 74, 868 2, 995 25, 621 1, 025. |.<.20 2h 0.) Ge eee 
Simei evet el erie Cg kas) eS beara Ieee eeapse Bane Ae ecOU Cn red opener cd io cine seca temic ache: 199 30 
Sturgeon, fr Bah. 6 eee 20, 000 BOOMs EHS Ae, HAE CES ca lias eee 3, 820 229 
Wellow-tall: fresh: : st 2220 ee wee alee aia base es | eet ae 3, 680 1472|' uel eee 
Other fish, fresh and salted. 308,519 | 4, 650 14, 058 BOT ose oe tel sero 243, 497 5, 802 
Abalone meats and shells..|.......-.-|-------- 4,189 5 ee OMI mse lec ac 
Motopusand sqnid- soso) see awe 357, 622:('98, 610 |i2c5oeo6k elses ao eee lait abet 
Glatis: hardest. ens see... 33, 110 ROO lions wesc ts dockacts sae eee aae | Saaerenoe | eee Peeeeae 
Clams, oft ESE PEI A Ne aos 11, 040 De ee Sn at rome ine Aneel pecommorad|\t.-cc 20° 
Shrimp and prawn.......-.. 1; 180) 02058; 5905||-525<.6- os eee ssics [ae neetaet | aati gen = aan ee 
Terrapin and frogs.......-. 18, 125:) 8,500), .4.. 2.25 Sea ces eemee es wee ettoee tons © 5s ace 
PN ES ts On See a cts cioe men a emcees dl Semeiaee 14, 835 BOB Hien canara atalars |S tS eee | een 

DotalteJoerat~ selec s |2, 669,113 | 84,959 1,437,733 | 53, 547 60, 743 2,425 | 400,195 | 14,925 

Santa Cruz. Shasta. Solano. Sonoma. 

Species. cE STF; 
Pounds. | Value. | Pounds. | Value. | Pounds. Value. Pounds. | Value. 

Flounders, fresh .....-.-..-- T1316; S2. B58) |<eu skate oe [a eee see ea | oa a werctee | 5, 187 $210 
Mackerel, fresh.........-.. 8, 783 eaten (Be, [A een eee | so. 0d sek eae 
Rocktfish, tresh.........---- 172,220 i}. 6, SQ08 | eercnreee | een aee | Meueen.  <.|anksetee | 3, 700 148 
Rockfish, salted...........- 2, 620 NGL Sen LCP ce etree |e wh accion | «.s Setstenicilea cee we oes eaters 
Salmon, chinook, fresh ..... 14, 175 640 81, 445 $785 | 944, 507 |$38, 220 28, 839 1, 730 
MGA ITOSH: Lobe osteacves es 85,000) <2,400} ci eeaecel tee a 87, 702 681 || 0 ee Sean Pere 
MINnGle, Tres. fe iscsi. see §2°3224|' 2,090 ||. wtcirewaceel mcm a: ware s'e'e wie’ a| erated ew) wate saree etter 
Striped bass, fresh Ee Pepi Cron ne toca oj pS oe DEk: 3, 910 409) |. .5cu c'sutee | seems 
Sturgeon, fresh ............ 72. 645>) (D176: |eetawtre es eeleee ena. 217, 637 | 6,529 fsteeee eee lene ree 

LOT Grae ree pio'w'a alae 428, 980 | 16, 579 31, 445 785 |1, 1, 263, 756° 47, 849 | 37, 726 2, 088 
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Yield of the fisheries of California in 1892—Continued. 

San Diego. San Tug Obispo. San Mateo. Santa Barbara. 

Species. 
Pounds. | Value. | Pounds. | Value. | Pounds. | Value. | Pounds. | Value. 

Barracuda, fresh ......-..- TOGNTOON STE 900s Hen see Pee Peeeene | See ho ee (So see 
Barracuda, salted.....-.... LOG 14 1S: SBT ek oe tee eee corel eie ete crcisn|s acimtes [eset eee ee arsPncte 
Monitomfreshiess...-2-.5-2- 50,000 | 2,000 |.......... TB Sc eee oe 20,000 | $1, 000 
Bonito, salted......----.... MTL 221 Oy OOD eee erie Res ee ree (Dee ener er 1, 000 50 
Flounders, fresh..--.....-.-. 2, 960 117 11,110 $525 505, 585 | $7, 585 6, 500 325 
Herring, ik eee 50: 0000) 25000) eoeenes en Sseoncs* 379, 190 | 9, 68853 ceo Jamiaocee lta 
Mackerel, fresh..-.---...-... 4,770 191 11, 300 SO Goi aapemces ean eee 5, 500 275 
Perch, fresh Ci ee 20, 000 SOON eee roe lemerscisine loca Oatteneodtc aciairers ocaee ss ieee eee 
Rockfish, HIRES eRe eaeesee 50, 000 2, 000 98, 240 3; 8657 |bsoca~ coc \Seeei oad Sccsetceeecsdodctc 
GO SMA ALG EC cicler epic cisicia erate virile cial aie viele 6, 500 DOOM seeomeieaias| seco 550 27 
Sardines, fresh...........--. 3, 000 
Sea bass, fresh............. 10, 000 
SE) ECR EI 2 Bae ee ee Sere 
SmMeliaireshiee so. 2+foee ve 18, 000 
Yellow-tail, fresh.......... 50, 000 
Yellow-tail, salted......-... 189, 607 
Other fish, fresh and salted.| 158, 925 
Abalone meats and shells..; 124, 120 
Glims nardes~s2- sc nam = 252, 000 
ShrmMipand prawD.---s2<<|-c0.---<6 
Spinylobster. 22520. 2.2. = 20, 000 
Hair-seal and sea-lion pelts.|.......... 
SCO UIIGIE UG] Oe Seo se sarod ESooeeeses 
WHRSIBOU onthe Soe ccc nae nicl eoe esses 
J) 78) coe docogsecogueese Iapd\occencsase 

PRatalie. cc. . eo ehemooe 1, 483, 978 | 47, 526 226, 700 8, 516 (2, 991,775 | 89, 740 518, 603 18, 277 

San Francisco. Tehama. Ventura. Total. 
Species. as 

Pounds. | Value. | Pounds.) Value.) Pounds.| Value.| Pounds. | Value. 

Anchovies, fresh .......--. NSO MUON Nisin ols sameonaer ene |seacee ect | temces 150, 175 $1, 502 
ARTAGUOSMIROSH > sce corn! |S cect ces 217, 190 8, 693 
Rarracuna Salted. - 222220 uso seo. ole 109, 614 3, 837 
OMILOUIEER ee ane sss soeetc|s.c-cesethe 77, 110 3, 280 
LOMA ALEC. <inio=.s + 2einc|'sstot ch cece 172, 222 6, 120 
COND Tp TSS aoSe Ste aeeeecl He eee sae 65, 662 2,191 
Wadeaalted Mos. 2s.2sse.c sc 2, 274, 565 2,274,565] 56, 864 
Cultus-cod, fresh .......... 200, 670 230, 670 7, 070 
HIMMMCEerS: tres. 225555 2, 312, 210 4, 182, 048 92, 426 
MlGMHa OT SalbOU = <2: soa |Swe ose ck 43, 837 1, 754 
Herring, fresh....-...---.- 3, 431, 416 Nez. 486, 887 55, 796 
Kingfish, fresh -..--..-2... 40, 000 | 40, 000 1, 201 
Mackerel, fresh........-.-. seeece : 350, 399 14,159 
Perch, fren ssee se 201, 108 335, 117 10, 927 
Rocktish, fresh <.-.2--.0-2-- 644, 372 | 1, 819, 987 51, 282 
ROGKHAN AAEM soo sons ac8|Seonce eee se 9, 670 483 
Salmon, chinook, fresh-.--. 1, 122, 928 3,541,204] 141, 155 
Salmon, chinook, salted. .-. 90, 000 90, 000 3, 600 
Salmon silver. fresh): s.::-5|.-.56-..55¢ 881, 762 27, 632 
Nalmon silver; salted —2222.)|2.2522 33222 39, 000 1, 560 
Salmon, steelhead, fresh...].........-. 310, 442 6, 084 
MANHINOS ALES occ - 2. = ae 703, 130 752, 994 15, 237 
Soabass, sreshis-=.--'.---.. 135, 350 253, 212 9, 610 
MOMIDASSHSAIDOC) ses ws css s (Sols alsceee 4, 500 185 
Shad, Se eee 242,749 526, 494 14, 372 
Sil tS 0 eee een 849, 568 1, 919, 894 53, 469 
Striped bass, fresh..-...... 13, 153 56, 209 6, 488 
Sturgeon, fr 5 ee ea 80, 160 718, 017 21, 854 
Mellow-tal,tresh +.222:--t2ls-..22.<.- 163, 027 6, 871 
Yellow- tail, (pL eG EN) a a ee ae ia 191, 407 6, 811 
Other fish, fresh and salted. 729, 827 2, 217, 410 46, 159 
Abalone meats and shells... 30, 000 404, 547 9, 851 
Octopus and squid......-.. 17, 000 374, 622 29, 039 
Clamponard: -aseees= oe .8 - 141, 890 479, 500 6, 449 
COJSINBYAGIE Poo sese eee. Se 1, 988, 760 2, 017, 200 20, 433 
OU aiecl Seas cineca hae eee 15, 098, 700 15, 098, 700 | 698, 257 
IMAIBSEIS Sooo se acer a... = | 2, 880, 000 2, 880, 000 12, 000 
GYBDS~ sess eeteme seas 2,750, 000 2) 862, 320} 102, 900 
Shrimp and prawn.......-- 1, 773, 295 5, 313, 345 | 241, 817 
SPIDY, LOUStOr ssa s cee ees cierto 3038, 275 8, 486 
Terrapin and frogs .-.----- 32, 500 45, 625 8, 050 
arr Seal an soar OMenectny seems: | Se septal Pere ter iks | hil rae apncirel| weceteterc | sce sis soa ne 2, 267 
OS ROSIN OILS) soewters teeta eee eer st 41-1 OF; HOG: |taronas once cal Meee. lhe ac |e. eee. o 167, 526 
Nes -OUbOL POLES secure hae eer metal 34° OHO (| Lestat lato mei ae |e ae eben nde cucrcteliels See ae 36, 150 
Whale oils. swesoseen canoe: 1, 542, 743 1,574,843 | 62, 123 
Whalebone 197, 339 197,339 | 937,371 
Cod sounds 600 600 42 
Coditoneues! so 52 eee 27, 500 27, 500 1, 925 
eS vee Lana 28, 325 1, 133 

LOCALE Caceres asses 39, 701, 708 |2,418,976 | 128, 389 | 3, 210 49,110 | 1,960 |57, 838, 466 |3, 022, 991 
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Statement by counties, apparatus, and species of the yield of the vesset fisheries of Cali- 
fornia in 1889, 1890, 1891, and 1892. 

I 

? 

N 

L Los Angeles. San Diego. | San Francisco. Total. 
Apparatus and species. | — — 

Pounds. | Value.) Pounds. Value., Pounds. | Value. | Pounds.| Value. 

1889. 
Lines: 
Barracuda, salted $2 1045 awtcee cals sacaoeeee 60, 683 $2,124 
Bonito, salted.........-. 3 eoLt ose Solos eee 95, 184 3, 331 
(OfesCyspriki a(t Se Ne ar ee aed Beeooe booossee4 bese a4- 1, 463,424 | $36,587 |1, 463, 424 36, 587 
Yellow-tail, salted SADAD IN see raaneeemees eee 6, 864 3, 040 

ToOtalecernnseesepa ces 8, 495 {1, 463, 424 36, 587 |1, 706, 155 45, 082 

Paranzella nets: A Pz 
LOGS ING Gh Fe CS) Ne 68604 ssoacosced lonncto be Socen ne eecnctn 352, 320 8,808 | 352, 320 8, 808 

~ Kingfish, fresh...........|---------.|-----+-|-----+-++-|------- 8, 460 |» 254 8, 460 254 
ARO CSN MIECS T= seieceee aoe ee eels == ae eect eee ee = 33, 312 999 33, 312 999 
SEOTHOr TIS NO NOSH syecielct toes temtecereie tee | eine sai Pore wie ie sie ein) mlaietotete 14, 760 443 14, 760 443 
JE ate ays) No ARe sooo ce) Pome ceno ee) Poseors eer secea|eosmass 13, 218 1, 980 18, 218 1, 980 
OCtOpUse sesacee in = io lida rcec css Sonia oer Somememwn |acecees 1, 100 22 1, 100 22 

ign sd to: 22502 se es Ra ES ete *: 423,170 | 12,506] 423,170| 12,506 

Miscellaneous: oe Ape ae 
Abalone meat and.shells.|......-.-.!.-.---- Poe ela: Win OT) (al eee nes cl eae ee 27,540 1, 087 
iriasT Seslspeltsea= sosees| sae heat ease eee MANO ee se ads onedeseosiiesocsse sc 1, 000 
Titer hf) MSs Seenoepa. a eaaesoocod secinco.| aracs occ |-encnec|ooceneeene 15/219"|5 s-eee ee 15, 219 
ER-OULOL EDEL Uses = anes sete] Satee alae otatelle ctnietetater| = aeteets aera Vea dioteiate | eterno eae PUR |e Soo tee 27,700 
AWE CEDUGA TS 0 RR es oe eee eee eens hae cAerl meoroo 1, 480, 080 60, 952 |1, 480, 080 60, 952 
IWinalepOhe!© coc cesae =a alee ner toa seee =o mtoewincte ante shee uias 119,650 | 520,478 | 119,650 | 520,478 
Mod thon Pues. <a ees. | Sesser sce sewecele ence ce eee 12, 600 882 12, 600 882 

J 25 Odea a eg ieee Boaeaae 27,540 | 2,087 |1,612, 330 | 625, 231 |1, 639,870 | 627, 318 

Grand total.......... |lusseseeee|-+++2+-| 270, 271 |10, 582 |3, 498, 924 | 674, 324 [3, 769, 195 | 684, 906 
ee ee etna ———— LS ———————— —————S 

1890. st 
Lines: — 
BATTACH OAT AlLOd = cates cic l= clsieiete’mallesiemie alc (2540052 bB4as Saat See ae |wie se meee 72, 400 2, 534 
SLO yep ett Pee aA pe oee beeseccoed oases A12,8609' 18) 950) leo oe aston ces 112, 860 3, 950 
~ Cod, salted eaten co dae la acres ote Sale eeleie) eietaiieteme| memiate hs l1 782, 679 44, 567 |1, 782, 679 44, 567 
~ Yellow- tall salted: 2 os6 52 \s-masecte+|Sneces< 1045840" (33652 \oa27 eee nele se wmee cits 104, 340 3, 652 

CU RA ave a Re ee | 289, 600 |10, 136 {1,782,679 | 44, 567 |2,072,279 | 54, 703 

Paranzella nets: ae ' wy 
HIOUHO CUS AEROS EE stone a taser san see eae lama tals sl atreiaat 347, 112 8,678 | 347,112 8, 678 
Kingfish, fresh .........-. Teer Soe al bea Se De Se espe 10, 208 306 10, 208 306 
Rockfish, fresh .......... Usha conn cen awecine ales oslmsie| aaa s ome 35, 320 1, 060 35, 320 1, 060 
Other fish, APTOS tisas ale eee hoe eene eee acme ae el eee 18, 530 406 13, 530 406 
Retard PRBR TS ooy Cee il ee cel See ee Sone Pe 9, 845 1,770 9, 845 1,770 
SU OLODUB ES cise a iaisie sceeiclees| aoe eie ae oe Coe 1, 809» 36 1, 809 36 

Pokal acne cated Ace ae Sa Was < ae eta o -| 417,824 | 12,256 | 417,824] 12,256 

Miscellaneous: j aeaes ae hee wie é: ide 
Abalone meatand shells..|.......--.|-----.- 55, 590 O94 ncaa ace seeseeeets 55, 590 934 
TS ESA etal poe} WS ese Qe ee pe Oece a 16e| Oercies i cermecs VET Bee socc ac on sccuena beersebece 875 
Momeseal peltssc series: - +2 |osiscwscinsic| ces satla| ome © owl =ieintaaral oe ae G9) 816 |e nnn e 69, 816 
Saa-ovteripeltg i... ce. os -| cones ecciee|aceuce caves === 2] <ene=~ olen ninebere PT PCL Wee eee 27, 300 

VAN ALG Oil ease cele on due cc scesee weet ecoep leet se aot ean 2,197,665 | 103,782 (2,197,665 | 103, 782 
MM BIO DONE 4p arable o/s ov eupte |S coca Ses] Sumeermts swe re ante eee 170,118 | 680,472 | 170,118 | 680,472 
Godin genes). seces. 5. 2a | een ea ws|eren sa) ses as|Cennnn = 13, 800 966 138, 800 966 

PROGR sete ccteteiwin's:p'a'ara el cam te alatoidea | eaetalate 7 55, 590 ir 809 2, 381, 583 882, 336 2, 437,173 | 884, 145 

iiranstatals,s.2ico emer ee, | 845,190 |11, 945 (4, 582, 086 | 939,159 4,927,276 | 951, 104 

1891. Wie cial Wee ees Pay rie Si ar 
Lines: 
Atka mackerel, salted... .|.--...--.2)2-0-.00).0e.seene| someone 64, 800 4, 860 64, 800 4, 860 
Barracuda, fresh. .-.----- 2, 100 BBM See ner cic 3 Sain PEO ee ERE AD > win ain bcc nfo 2,100 84 
arraCud a AALUCO cs. <0 2c | 66s cieees|| tence aeie OS MOA |, ASaalaaes ware oe|C ce ache ewe 70, 964 2, 484 
BIONILO, BALUEU oan cae cece eeoeeueu ellen eves 1022641) ac ah( oa eeereietee tals |~ aes mn ae 102, 234 3, 578 
DOM AALLON «602 0cccaaw.es|<acneivinaete| ew oan ain] aceieele as emma 2, 047, 911 51, 393 |2, 047, 911 51, 393 
Mackerel}, fresh........-.- 12, 150 rp ae oe Agee BBE rocrs 12, 150 486 
Yellow-tail, fresh ........ 2,500 100 ean c cee es seem ebl eee ao connec ane 2, 500 100 
BV GOS Pad) SOlUGU): << o.000| Sec sinescs| sacacca|sane~ <2) seein 110, 658 3,873 | 110, 658 3, 873 

Total ...... Besse ~~ 16,750 | 670 | 173,198 60, 126 2,413,317 | 66, 858 173,198 | 6,062 2, 223, 369 
SS -_— ——————— Sr 
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Statement by counties, apparatus, and species of the yield of the vessel fisheries of Cali- 

Apparatus and species. 

fornia in 1889, 1890, 1891, and 1892—Continued, 

1891. 

Paranzella nets: 
Flounders, fresh...-- 
Kingfish, fresh...-..- 
Rockfish, fresh... --.- 
Other fish, salted... --- 
iprawn, ‘fresh. -.-.-~--- 
METH DUS seca ccs -ececns 

Miscellaneous: 
Abalone meat and shells. 
Hair-seal pelts. ...--- 
Fur-seal pelts. --.--.-. 
Sea-otter pelts ..----- 
healers... ees, 
Whalebone .....-..-.- 
@ogloilee=. .=se~2 bec - 

1892. 
Seines: 

Salmon, salted_..-..- 

Lines: 
Barracuda, fresh 
Barracuda, salted 
Bonito, salted 
@odisalted..2.--..... 
Mackerel, fresh.....-. 
Yellow-tail, fresh 
Yellow-tail, salted 

Paranzella nets: 
Flounders, fresh....- 
Kingfish, fresh ....-- 
Rockfish, fresh.--..- 
Other fish, fresh..... 
Prawn, fresh ..-..-.-- 
Octopus)--------- ae 

Miscellaneous: 
Abalone meat and shells. 
Hair-seal pelts. .-.-.-- 
Fur-seal pelts...--..-. 
Sea-otter pelts....--.. 
Wyihale ole: eke 5s 
Whalebone.......--- 
Cod sounds.--.-..--- 
Cod tongues......... 

Los Angeles. | San Diego. San Francisco. Total. 

} Pounds. | Value. Pounds. Value.| Pounds.| Value. | Pounds. | Value. 

| | | 

eens ee | ...--el-ec----| 621,845 | $18,656 | 621,845 | $18, 656 
SRS as [Bs ere el ental 2 oe 24, 080 963 | 24, 080 963 
Btn ot lees (Ce Sit 2 OS eames (ans = | 62, 260 2,490 | 62, 260 2, 490 

il Se: 2 6S Bn ae 8 Bee 46, 690 1,401 | 46, 690 1,401 
Soe ence een ion Sore Gl. ap eee eee tenes 6, 382 1, 150 6, 382 1, 150 
Be el eae Se ee ares. RE NS 6, 150 123 6, 150 123 

ie Ase cloe..c----|-.-.---| 767,407 | 24,783 | 767,407 | 24,788 

ees Center [aL On Gls tre | eee nena |e eraeereeenys fee 5 2aTOO It 
SBeE GES TORAR CL ae valrig ste Bean TZN ae aiaes he | Sea tery Ie even 750° 
pee ys Ue See hye AE Ae ae 3 eee 13402990) Sees eee eelotaeeD 
ocr | ar Oa Age 2S el ee aN a 30/200). 5. .csee al) 805200 
a2 Ae ets It oie Senet eens 1,727,585 69, 970 |1, 727, 535 69, 970 

Re SaaS |e ae |e ee ee ops rr th Sesh) 2eseite egboesaes 
Spee ae 8) rae aR 975 65 975 65 
res) Gee | ae ee ae tae UE Oe | 16200 1,134] 16,200 1, 134 

Sate Teo |.......| 52,120 | 1,922 1, 968, 481 |1, 354, 444 |2, 020, 601 |1, 356, 366 

16,750 | $670 | 225,318 | 7, 984 |4, 959, 257 |1, 439, 353 |5, 201, 325 |1, 448, 007 
| = ee | ———<—— —— 

oF ee feos aoe {kee Sah ell es all ROOT OO0 3,600 | 90, 000 3, 600 

645 0N ee Odie |sesaseee 6, 430 257 
eee SS 68, 510 68, 510 2, 397 
MASA Se Pe er 96, 558 96, 558 3, 380 
eee BEN [no ah ttl LeU 56, 864 |2,274,565 | 56, 864 
S64 sbulel45oul see scceor 36, 435 1, 456 
Fe@tilhy Oe daeedee 7, 040 282 

Bee Boake RC ato 108, 975 108, 975 3, 814 

49,905 | 1,995 | 274,043 | 9,591 |2,274,565 | 56,864 |2,598,513 | 68, 450 

NRE SE ame BY Re ye a a 1,409,192 | 35,229 |1,409,192 | 35, 229 
fae, Ne pee ne eenige es (Escaceal AG ane 1,201 | 40, 000 1, 201 
many pees [08 8 oe el ae see [cose bedi LBK OBO 3,508 | 116, 952 3, 508 
ae AN ea na ers a hecectec hay a 240 2,228 | 74,240 2, 228 
ae Hae | ee nacre Nias SEZ) 654 3, 270 654 
Pe avd ok eae eee eres | 8, 000 159 8, 000 159 

bec hss ae Pe |S |.-.----|1,651, 654 | 42,979 |1,651,654 | 42, 979 
——— = = ee SS SSS 

124, 210 3, 234 
a eene 660 

eset mae Nee Aenea eae gee |e. Xl eek abe 167,526 |....------| 167,526 
See Ret alae. ally epee ee eo meas hae 345950) nose seasee ln wBeea50 
ma aee A apie Daa east ahah ae ok ee 1,542,743 | 61,053 |1,542,743 | 61, 053 
eee ELE |e ies dC 197,339 | 937,371 | 197,339 | 937,371 
Ze feel eee | seen eee aes * 600 42 600 42 
Se eee ee (ee ee Eh a 27, 500 1,925 | 27,500 1, 925 

[et ask Biel! 5 a Beg 124,210 | 3,894 1,768, 182 |1, 202, 867 |1, 892, 392 | 1,206,761 

49,905 | 1,995 | 398, 253 |13,485 5,784,402 |1, 306, 310 |6, 232, 559 | 1,321,790 
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Table showing by counties and apparatus of capture the yield of food-fishes in the shore or 
boat fisheries of California in 1889, 

Anchovies, Barracuda, Barracuda, : . 3 
Aerated appa: | frewh: | fcash., Ealeeat Bonito, fresh. | Bonito, salted. 

ratus of capture. = “= = = -| 
Lbs. |Value.| Lbs. |Value.| Lbs. Value. Lbs. |Value.} Lbs. | Value. 

Seines: 
San Francisco ..... 30, 140 SB00 Nee cece oe mae ose ciel eee eee eee oe Veco | eet eee eee 

Gill nets and tram- % 5 Pr 5 oa 
mel nets: 

IMGNKOLB Yi seee seed neers ectae al 98.056 |$1;1680 |. 3. tcc) uideiestepam eee cee|eohe cee) eee 
San Diego ........- Ey sheer eee BOs de) kepeteal se asce aed eis teres 10,;'680.| $427 |... cs sees 
San Francisco ..... 92,370) | LSAT oe ae cecte | os oem cle wears Oe p sceets | ciate isiotels al lame al ar ee er 
Santa Barbara..... pee Cee Ce ee 20, 675 | 1, 033 2, 615 $125 

Oude cine coe Bere 92, 370 | 1, 847 64, 849 P52! I crloaepeere| eis a averare 31,355 | 1, 460 2,615 iP 125 

Lines: eb Oe, | Tan [ 
Hossa Peles m. cen|Sa-= -iaets|(eeeee er 88,8910] (3,454 [os o. Soon as epee ameees WeeBocrd sashes Sa\jacsci3c0. 
Oranee ee ene ee rces| sae ar |-e's<nioim 2, 000 (0b ona ad |ocnade | Seeostonaacsaas||Saue acc) s2222 25 
San Diego -.-...-.-)-2-----2|.------ 121, 000 | 4,840 | 36, 423 [$1,275 | 34,350 ; 1,375 | 56,135 | 1,965 
San Luis Obispo-..|---.--..|.-.--.- 25, 116 875 1, 000 50 1, 500 1D '\= micie ais oro tees 
Santa banvara es. .> | saa--' 14] n ete eter 65, 370 | 3, 250 | 19, 520 978 | 2,834 141) )| 0.0.2.3 
Samba razier se a ao) (eee cecis|leemteente 5, 000 240) | Ran bcs 'asee mac] avec aecteliticac awe lees oe ee eee 
Wenburai. ssc seis c 22 see aes] aera 10, 862 ASO peeteetee| seta 10, 580 405: |-.cc25 2. 4\baeeeee 

Tipe Caen toe ees (Paes Sie 318, 239 {13,229 | 56,943 | 2,303 | 49,264 | 1,996 | 56,135 | 1,965 

Grand total... .(122,510 | 2,447 | 383,088 |16,381 | 56,943 | 2,303 | 80,619 | 3,456 | 58,750 | 2,090 

Carp, fresh. Cultus-cod, Flounders, fresh. Flounders, Herring, fresh 
Counties and appa- fresh. salted. S : 

ratus of capture. = 
Lbs. | Value.| Lbs. | Value.| Lbs. Value.| Lbs. | Value.| Lbs. Value. 

Seines: 
eT OU teeetme owe GS ac alvad sees umames ss|eemeres 125, 450 |$2, 509 |.......|...---- 10,000} $200 
Los Angeles. ......|.-.---.|-------|--------|----=-- 3, 090 PE sesanesn ecogcce | 41,000 | 1, 640 
Wien. SeagaJeho54| seaseed saotocalecoorpas Boe Gb SOD A OUON CG. este teemrecrne | 26,915 | 1, 077 
Orange ..--------=-|-------|-------|:--++-2-|-=----- 1,415 O10) Beocore terse er | 2, 280 90- 
Sacramento........ LOROGE |) BIOS Nae a rte alee = | elit leteeel tle Sate cllsden ssl Sec ot el seerece ale eee 
San Diego. ..-....-..|-------|-------|--------|------- 5, 050 PAPA Se Spel sean = 18, 150 725 
Shinde nah eeeeed bocabod |peesohc|sassotnd became PPA TG CE eae see! laseseas 386, 541 | 11, 596 
Son parsar bares = = elects ss) mses) eerie eo ete 3, 540 Pee Pe ec eh So 
MSti (01 Dae RSnopoeees) Socaebe bocaacel tecoscge ine scacc 5, 500 DOO | ccomattral sete sions jroteeesesejcseeees 

ait. OSes: LOA064 |) ER eR eee! A535; Bae (1A ISAO eee 484, 886 | 15, 328 

Gill nets and tram- 7 a yi ate 
mel nets: 

Los Angeles ..-.---|---00c-|-sceee joensen ce|eneann-|- eee cn ss alecneee -|-ncnes -|onnnen- 4,000 160 - 
Ait Feast fs PP hein pA IC Cee Cota Bree | cake a eae aed oe eee 53,835 | 2,153 
Monterey.......---|-.-----|-------|--------|------- 163, 208 | ‘3, 260) |... 22. 4)522- 2 2|) eee eer 
San Diego. ........-|-------|------ [eo e 2-2 leone 02 |---| ene eee =| we eee ene 6, 830 273 
SAN rAanciSCOn ssa. o|cceneec| cede. 16,670 | $667 | 449,499 /18, 053 |.....--|------- 1, 159, 624 | 34, 789 
Santatrues cone sce |b cee tae lecci.cers| ares ol eee = 22, 650 906 ceed] ook ss 5 eee ee eee 

Tir (ep epee eee Rea “| 16,670 | 667 | 635,357 22,219 |.......|...-.-- 1, 224, 289 | 87, 375 

Bag nets and paran- i r mi P , L 
zella nets: 

Contra Costa | 256, 692 192,519 | 2,888 
Los Angeles 61, 502 16, 000 640 
Main eee teens 2 342, 258 256, 692 | 3,850 

Monterey..-..-...--. 61:70) 1, 2351/47;500 |B; 900. |. --2--. eee 

OUAN Goto eae aes 2, 874 2, 365 80 

San Diego.....-...- SOO") USOT Sasa cl co - ca |ene enone eee 

SAMI TANOISCO.=5---|s-5562-|foe me ce 15, 100 604) (613; 4001 7, 700. oo. SS.) em 396, 060 | 5,940 

San Luis Obispo ...|--...-.|.------|.------- |.------ 10, 360 OE a ee Ec Si 

ReaNIRNISULGU Sco aN eet lane c ets = |e owen ell neice aun] boreccere TAR S89 |10, 408 3|202...-|.2-- = =|-<leneee eee ee 

Manta Oflu ssseh se stascee|ssereealaes as oah Heer ae BB00 | AO OR ees 5... cle| Lae eee Ce neenee 

IWeMUIEEd  ccectinciehelvcewsa -|seccsce| -teemeas |r-2-e-- 2, 130 6 ERE REAL 4 amet Maco a 

Potala sacs cal sence aS ee 15,100 | 604 2,034,909 |33, 985 |47,500 | 1,900 | 863, 636 | 13,398 

Fyke nets and minor | STE 
nets: 

Contra Costa....-.. 11, 914 1 g(t Dag | es GO Pe cas Lynd toeaseleacoees 

Sacramento ........ 99,286 Jy, ODM tio ces oleae sl cmeetra eal eae mms] ance vw “| omamiere. | wets eRtainse = | Sr rea 

Biclal «cen~0s cas 41, 160 | 1/061! sl cocl poke h clec pmereeeea as tl “ues, Mean seal G meemeeem | eee 



PACIFIC COAST FISHERIES. Lg! 

Table showing by counties and apparatus of capture the yield of food-fishes in the shore or 
boat fisheries of California in 1889—Continued. 

. Cultus-cod, h Flounders, saat tes 
Gonitied ant appa: Carp, fresh. cron Flounders, fres eaipede Herring, fresh. 

ratus of capture. — Es 

Lbs. |Value.| Lbs. /Value.| Lbs. /Value.} Lbs. |Value.| Lbs. /|Value. 

Lines: 
nmbold eases. 2. esses els 21,040 | $735 C5900 | ROBO ss now2| Snes ce::|. dene dee eee 
MRO SPAN BOS = se ratara| Sate a= ate [estate w= | antares mca INGE ES GY NS ee ooes Senos ces oaocoos|ceo.-c- 
MVionteroy 5 os. -2-2.|..0-22- EOS SE ESE eer PEON EEN aed Bayo rs (1, 070-120, 380 |--$815: |... J22daca nee 
(SPE ee Seems Beal Reeve NOROR MOE Co hobeda|sanecae 1, 192 ED) | |Sectboesileaemace leepacmcec: I shisetets 
Sal Pranciseo: -.--<\/s<- =<. lecwemter 78, 234 | 2,730 2,715 Didel ee ctiscalibste coer ne eee ere IN Sees 
Sail lun ORO l bel Sebo coe Seneca co Cease ocd) ose ue 6,000 PA Wee Sebel SSeccoe|lecmceetocs||zocso<- 
fSHpintan, JS eee Sel SS eoeoe pooooo sl bnormeonlbooaaoe 4, 235 QLD | ceric Ses] (s oe inael se se een |e ee 
Ein CGT ceheoeesl boeeced hnonced Saeasinec | aeesede 13, 924 EY fl eset ee Genes eeroreemc eoecce 

ovale. os sshe2 teases lecosese 99,274 3,465 | 201,858 | 7,479 |20, 380 815i... Seasedlbeeceee 

Grand total ....|51,214 $1,734 |131, 044 | 4, 736 |8, 305, 670 |78, 523 |67, 880 | 2,715 |2,572, 811 |$66, 101 

i Mackerel, Blairs fe Rockfish, , ! 
‘eoamtios era aan fSsh. Perch, fresh. | Rockfish, fresh. ealtach Sardines, fresh. 

-ratus of capture. | 
Lbs. |Value.| Lbs. |Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 

Seines: 
Pir pOlG ty 2135222 ese-cer |e seems PAV SN) BESSY SARA e oases lonecia ool E ale Gvete leis chelate eyo deta erie el onletenre 
Los Angeles. ...-- Epebosae Gemrisee 10, 200 A0B elk zoos alemesjectos eaiseelarsleee sete 15, 756 $563 
Marines. bemctercis I eeatenetetor eat Aimnsretetere Bay SLO Qh Sa e ae else al esieisimieyars|| reste all sere miere||latemtstateieteiets)| errant 
Orancee 22.22: == lEcaneaee [een 1, 000 CY aera Sa AAS See Ho] Micon om eeeamere 2, 000 80 
Sacramento..----- [atieecaat Weeaeaees 972 BOs aoe tees eee ese RR SIs Seater | ee 
SRD) clea Sees ls aneod erence 16, 193 G48) eee eee cass teers een cre 7, 000 280 
SantHiran cisco foes | Soe] loca. == LOPA TOON RONSON tte oak eee a. aed (eee ates 11, 070, 000 | 21, 400 
fsa) ISB Oe: eae ecr see becca) Greece creeks) pace meres eel erent 1, 200 BGO". se eel eee 
Santa Cruz ..----- SE AEEH tested [eats Seen] gen eee el ee Re Visa ctok avers 3, 215 7 TN Pers Sete es 

Motalessseesics || ioace see | eiia<ler BOSROS0MS  Ol8n | te eevee laoewcerss 4,415 271 |1, 094,756 | 22,323 

Gill nets and tram- 
mel nets: 

‘Los Angeles-..-... pare TUES STE COTO | Ga a i Se a ee me ya CU tea \2Soancee Sa aancece mamas 
BWarin tse ee.e sc. : ace eet Meee er SOSH S ENA GT) | ead meee ol seme eee oe re eee (teeta ten. at hye os 
Monterey.....--.-- 5, 500 PLOW ese cts all Satalortan Hesr acon SlOmOui|eneseris Eee acon Se baeeascete bea 
San Diego ...---.-- | 8,000 OZ) Pe res gel ene ae gee Pa ee Pes A ye ea bot Zcle to w= 
SanvErancis¢o){. --)-5 2222 4-|-s2ase-lesasse se eeaoae G5 E405) | Ral TT OWI eale tora os | ise =| cere ake eee 
Santa Barbara..-. 2,583 1255 | Season (OSE Se Sei aaierts | Pace eel etalitcte a RAR Shei soleus Carseat 
Santa Cruz .------ 2, 762 AZOu |x set ase (Feeeors HOS. O00m) B20) Saacca Rae aeL RABE SE eos leaoones 

Seta ate 2S) (RRR ee eee 
otal ese. se 38, 950 | 1,654 | 36,587 | 1,467 | 661; 730 | 16,657 |-----. IP. =.) ee Wena 

Bag nets and paran- 
zella nets: 

ibays ATG TSP ec an Renner Geese 7,000} 280] 13,988 Eat ae ae eaee e 2, 641 106 
(ONE GER Goal necceres| pencmere 1, 320 by Resa Core cies Csercices peel ecco ceilecs. ccs 
SEAL ID tee) 6 Seceees|bclstecao| asaenoe 6, 582 26D) |. 2 2s een|eooa sens |soce oes] eat ces] eaten sees Meee 
MANPMEANCISCOl e <|-een= os |e eec ot [Se Sen eee rseecere 1 100,405 010408 016) (2252285222 <2 poe eae 

BSAC rna 7 ease Slee sore eee ote |e eee oe Se 35,250) |) plea jeeeceee [ise es ee aaa eee 
GRID Sogn oor a4] Gah Ose cl BeCae cel tet cose SAA arse 5, 380 ZUG |e Sse & [laser = al clnetne sional eters 

ANCE earn hada Eee eee Seeorod 14, 902 SOT mel 5s 02d iG, 20 Bee | tees 2, 641 106 

Fyke nets and minor 
\ nets: | 
MACTAMON TO. veins! = a cle saejeliscle we'sie 3, 310 FD Gi et ete epee ioe el pen sl hore eel Fre a ee 

Lines: 
Humbolate 226: -|.\--22../ Pee e | neesreisieral| eta rnials = 26, 115 (OD |becbeas 
Los Angeles. ....- OFFS SH) S5GO8N |. cat. 2's - |e ntearn 31, 966 LES eearee 
Monterey.....-..- GOPHLOMIES ATS Saowas alinixeieice 574, 428 | 11,500 |30, 750 
Oranpotessse ocean: 3, 000 FO pil eee ae 3 yt 6, 000 DAO |e ent 
San Diego ...---.- 7, 030 PtH le eS aera a eee 39; 000)|) ol) 4000 eee 
San Francisco -.. =|--2--cn-|ose-2--]--22--=-|------- SOI 6200 Pt Sn26in ease 
San Luis Obispo-..} 95, 070 | 3,550 |........|...-... 79,000 | 3,065 | 4,000 | 
Santa Barbara....| 2, 262 DL Wha fets meine tafe stere lletetorncvc sas heie wots 3 3, 388 
Santa Cruz ......- 7, 083 Stil aera ees ase GSP 278i DRA Sy Pe careers 
SON OWI Ae or ctecre orators eee serena lec totals | eee 3, 875 NBG) ie oases 
WVENGOT Scien ad5ss sas enone lbe tees ouideccada|ine eee 4, 831 193) (Aces 

LNG 276, 303 |11,595 |........ We opeicyse 1,215,613 | 39, 262 /38, 138 

Grand total... 315, 253 /18, 249 |353, 849 15,908 |2,032,366 | 62,120 |42,553 | 1, 866 /1, 097, 397 | 22,429 



¢ 
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Table showing by counties and apparatus of capture the yield of food-fishes in the shore or 
boat fisheries of California in 4889—Continued. 

Salmon, fresh. Salmon, salted. 

fo ed eee eg Chinook. Silver. Steelhead. | Silver. 

Pounds. | Value. | Pounds. | Value. | Pounds.| Value. | Pounds. | Value. 

Seines: uh c 
Del Norte.scesec-s 105,458 | $2,676} 189,205 | $3, 543 48, 750 $728. | oso: wlajeetell alae 
Piniella Ging 5, 355544) acoeeeeeseee Eoocare oo 580, 441 17, 414 193, 480 5, 804 “295, 400 $8, ye 
Shasta. 22st ee a: 28, 760 FQ Winictene ww orca icc re oan | ceetein Sletein olWlcte si eree eee [rere ene ee 
Aa ny Saas eee 118, 145 2, QOD; Irina sceraere'e Peaccceaa Boreccrecr jaan ao oar ee 

ty a re 252,363 | 6,351 | 769,646 | 20,957 | 242,230 6,532 | 225,400] 8,916 

Gill nets and tram- v7 (es 7 ate 
mel nets: 

Contra Costa .....- Chk a Re Vil ma ey oreRQellsq sesoroae lk eeoeccce EOS SRE EES Be SO ecral eersmorr co let ecto. 
DeliNorte.--2.6. 52 113, 417 32402 Wusetae Peel ob Aa ecc eet eee |b oe ee ee 
Humpoldtecs ss 22 | eee | eee 596,074 | 19,869 | 198, 691 3,974 | 210,200) 8, 408 
MAT PRE eee nein. 25, 000 POCO: eae ie see VOR Ak Y 2A Gil Rees Sete ae | socede see eee 
Sacramento........ aay sy: ee Ey gl SEE aa eeeo aa boneno sms tecoacs soe bacsmocsc|/ccssc5 2 
San Francisco..... 1,008,508 |) ¥40) 340M coo. Bool dae aac cole asa sete cael i 2 | eavetete teen eer 
Solano teee oes 1} 973;400'\) W7BF 986 sl ccees SS let ees Mele see eee cane aes 
Sonoma seteecce 96,8105|| 1 GlONl=sssee tees Nee ca 12 Bore Soa. 22 ees ee | ene es 

Motalis-* je ne<t 6, 489,417 | 263,525 | 596, 074 19,869 | 198, 691 3,974 | 210, 200 8, 408 

Lines: i Fe 7 
Monterey. ......... 10, 098 606 |----------)-- 22-22) eee e ee eee [eee eee ee epee eee eee lawn een! 
Santa Cruz ........ 18, 552 6104 eee Spee ee Cee eee Pe eae 

Riptat ss. si. 55,050 |. avaim seen oe ese s ESS area . ee 
Grand total....} 6, 765,430 | 271,092 |1, 365,720 | 40,826 | 440,921 | 10,506 | 435,600 | 17, “304 

Sea bass, x 4 : Striped bass Tt esd cova apr: Sea bass, fresh.) "Shed. Shad, fresh. | Smelt, fresh. leek 2 

ratus of capture. 
Lbs. |Value.| Lbs. |Value.| Lbs. |Value.| Lbs. |Value.) Lbs. | Value. 

Seines: ; | 
Jelinren| stole pes aemeee Badormeoe occccod |sonccdonalsoosone 300 | $30 29.500) $7387) 25-85 cc |peeeeere 
Joye OG. eaallqdoscod pooaeedsacte ods mooccoD aoanance Semcon 90; 976 | 3;:689) |... ee eee 
Inne Aoeoenscasod) Bppoe sd oodccallcomucocal nasr oc lacoodorr li wets AG; 520") S60)s| ence nal aera 
Orange ..--.-------|---2----|e-eeee -|-- eee ne [e eee ees] ee eee ee ele eee eee 9, 385 BUEN eeaaseod Sosco oo 
S/n UGyat ae sosaeobesostes |bcoonad |sacdcenc|bactoon Ib Sotdcsa lseccmce 9, 000 360 |). >. 522] 
SHELA FUSUTH GL SEG eee | ee ell Seceic eM (tocar ra a all ice alee a 139,978 | 5,599" |) 2 Soe aa eee ‘ 
Santavearbarsci. close e essen a |epme seal sean |psareisee Jrneceee 3, 380 168°| 5.2222 |Seeeeee 

Totalasccst ve dslonsescse See lae ae eae eee ae 300 30)| 828)'739 |12; 739) | -2aso2 a4 eae 

Gill nets and tram. =| ie 
mel] nets: 

OMOEA CONGR soe are aie | cae saatete (steiner | Sreleve scale | ersiatater O65 722) 03; 809 tl Serco aialelan| aeenere 13,776 | $3,443 
Los Angeles....... Petr frigde| (est Wa Ae Sealer oe Beeson Sa seece 35,820 )| 1,413 | ctereee (eens 
MATIN See eine ces ae BRUTE DIRS PAE SS ahem clsoocana boccoocd |lossas0c 43; 500) |) 1-740: |. eee eles 
UNSC e RWS See menedl boa ceoda sooecuclosedsdod ran scadlosaSdecco > seonce 88, 258),|3;,8307|5_\ seen] seer 
SPAcramentOsas-- 2-2) ccs fos |saetecs ames sees |eaeees 13, 224 Y(t ee eee Repeal tan or [a 
San Diego ........ 3, 000 TP Boba tse | aecioe aol bacteria ec cen. 3,110 125 S| See eeee|eecema 
San Francisco.....!325, 000 |18, 000 |.-......!------- 61,072 | 2,443 | 559,914 /22,396) 1,.560 890 
San Luis Obispo. ..| 52,180 | 1,820} 2,500) $125 |........|..-.... 28, 060 980i oe Se eteee 
Santa Barbara..... 5, 418 Ae peemcie or olanacy Ppersecl toons 2, 810 hal ee ers ee sc 
SPI L Ghal eee bereie cer cl opensipicks) Isprtntccis Nias cone (020,204 810 18, 600 TAD |2u. Set haemo 
Bolan OR essoe eaten |Socsee oc |Semeaee tere eee omer HDRQ06 MA SSB e|eee eens se ce n= 960 240 

4 thay 1221 [Son ie 421,517 |16,646 | 2,500 125 |263, 488 (10,803 | 774,577 30,871 | 16,296! 4,073 

Bag nets and paran- Tas i (aes oa y ae 
“gella nets: 
MOTTO ONT Re Sole ccc cttdclamdencsla se detee d| seas | mate aeration eomaeere 180,012 | 2,070 |... <.c2ee samen 
Los Angeles. ....0-|--...2..|----22-|---cccee[asee nano nncenec|sonecee 19, 000 760 | «0202 250| eee 
1 hart A Se a pe Ae ed Minott onl octet bircricc! sol eetctoc 2 179,130 | 2, 740) |. 2.oee eer 
Orange ...- 202-222 nen n enn e|e nee n ee len neces lene ween lec meneee| necee= 8, 420 335. | 20 donee |Reeeae 
Selina Cio Naess PPE eee EAE Soce Mapect sacemoret eccsancel Aj a cocy- 256; 690 | 4,492). oc oeel meee 
SST ne See ee SS eerSen lesoS 15) Cee ehac isa seopale i ee 9 — Sele 22) 92 218, 910 | 8, 485)|eee.- eee ceeeeee 

Otel <5 55 Sel oC nee Aerial ones Sites Sia alle ane rote ree ee 812, 162/18; S82) |. sence sais 

Lines: PALA wake > | he prey 
Los Angeles.....-. 8, 332 BOB | coreke ee clam ou core | Se SRR reinl ete a) s\a:|is-a no ore teariel iene sc] te eee 
(ON) ee eee 38, 000 0 1 ne Pe Spel (ce Se | Se a ery y| oe Sm a Mo 
San Diego......... 8, 748 BHO icc tedcret thea mice eee ee las hale elo m= <ewiqnll eemcteretal Care Rea ee | 
Santa Barbara..... 6, 490 BDO yo oseidaoacll store wivce | caterer ese rie este Ite <, ww wm sonsmistel| aie cermin Lee 
SVIETILINISD . tase onsite 4, 760 188 il. Soa eel sas ain lope rebate k ooh aero. serene eermonc | se * 

Ota) a poseaislas BL, 830} iL, Bilis |ectevs ere | enwreenie |acerecee|eeeeees|ececereece|eeeesse|ee ees eee tee 1 

Grand total. .../452, 847 [17,957 | 2,500 | 125 263, 788 [10,833 1, 915, 478 |57, 492 | 16, 206 4, 073, 
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Table showing by counties and apparatus of capture the yield of food-fishes in the shore or 
boat fisheries of California in 1889—Continued. 

| Sturgeon, Yellow-tail, | Yellow-tail, ‘Other fish, fresh Total 
Counties and appa- fresh. fresh. salted. | and salted. ene 

ratus of capture. | SSS S)|= 
| Lbs. |Value.} “Lbs. | Value. Lbs. |Value.; Lbs. |Value.| Lbs. |Value. 

Seines: | 

INST See pee Beipee Eo meeees EEeBaee Scares Eeeeere Mar ee less acme \etasncalees eee 343, 413 | $6, 947 
GMD OLE So re oe sis sci sarc 's settee |i seen Boece eases f= ere See EOC Elo Rare 1, 184, 721 | 30,115 
Los Angeles..-...-. Jascodinse||sonosos|sos-se4/onsegeloo-boos eee 16,362 | $654 | 177,384 | 7,027 
TWD 25S pe somes ec eemec br eeocd sceecce 4 Seereoe Seercme seme ran SaaAassme (eeeace- 192, 240 | 7, 670 
OUOIDRS) Sassdccsedce| -Socecd|secdsoc|seneone = sespass lee bose) acoso oe |aeebesce eR es 16, 080 635 
DARDS gabe eo Ree snedd ozac ocd Hedacs-|Sheoson ler Se ode| ea eee 51, 087 | 1, 257 62,123 | 1,669 
S Or TRG Sane nee ol oes 4 er eee me || Sls [ees oe cee 17,900 | 716} 73,293 | 2,931 
AMIN TANGISCOmS. coc cerca cl ane eee aoe hee ens ec eauyel Bee mec 7, 075 406 |2, 054, 965 | 58, 421 
Sanpsoarparal-wcsale <ce~ccclesceues 13,280 | $660 | 2,750 | $138 15, 432 750 39, 582 1, 948 
Sint: Ciivdés soe soe shsoseq Ec dpoS5)podee Scape Snel Sos bocg|soatee4 le soerrang lorgese 3, 215 211 
ITE SUE) AS Se OSS Cpe poe Spe Ge Cre Se ceee 6 Ses cb6e oc pee PSS Roce hese rar Socorcce eceeee 28, 760 720 
SOTA A Ree See Ee el IS ede les Soces ees oSed boc 6Sce Aspnes lbopcre BeOoeterss [ice mee 5, 500 220 
BRS HUN Basa e cleaciciac a| asset sllomaccas| ss acas ae |------ [22222 eel bait ee 118,145 | 2,955 

Roba qs 4|S-s-cie ss |e det sac 13, 280 660 | 2,750 | 188 | 107, 856 | 3, 783 |4, 299, 421 |127, 469 

Gill nets and tram- 
mel nets: 

Contra Costa....--- IEE ROT OST TaSGe ease tenance abd ene en eee 1, 620 65 |3, 570, 784 |143, 095 
Tall IIGRIGL EAR caee cel Spee ee PSE ere peste nel Ee Bs ee ESE Td he Se Bea iS oe eee Be en 113,417 | 3, 402 
Humboldt .......-. 1, 004, 965 | 32, 251 
Los Angeles 67,207 | 2,688 
Lich Sag eeeage se 222,304 | 8, 880 
Monterey.--..----- 830, 407 | 19, 782 
Sacramento.....--- 169, 650 | 11, 693 
San\Diego.---.-.--- : 80,822 | 3, 230 
San Francisco.....-. 18, 830 Map acaodorlosemecc lscesse|[eseocee| 29, 921 935 3, 813, 368 |139, 995 
Sansa ObISHO. |< = 0 =-|-- see - Veet ce eas eee See Ears eee Sean) See 82,740 | 2,925 
Satta barbara): =o Sl c0-.5=/556s5-- ken ajesclosadecs eseese| Mosdocus | |lgbessccda eacesae 34,101 | 1,700 
Soro Oth (EB pees SScneeee Geeaess Pascoe Sochsas 4a-enaa Resee ca poncsnenc mopoade 92,276 | 3,711 
WOlWnO=t oe cce see ERGs \MGa78ts) 54528 Boa ooencos jaonson||appeciasl coducsodd beabsee 2, 221, 162 | 87, 302 
SGHit sqgecnecussd Sebosese cttteeee Pee Bee ee Cee eee Corres 26,810 | 1,610 

Motalie. se2sess 491, 471 15, 4 eo ee as allen eal sens Se s| pence s 61,010 | 2,163 |12,330,013 |462, 264 

Bag nets and paran- 
zella nets: 

Contra Costa...--- 771, 845 | 11, 603 
Los Angeles. --..-- 153, 343 | 6,133 
Miarinias= 2-7-2025 1, 026, 767 | 15, 402 
Monterey. -..------ 116,480 | 38,355 
Orancvers =... se2-n.- - 14, 979 567 
San Diego........ 8, 582 345 
San Francisco..... Pexerstaw tse Si tems shore ceiom fae situa eee aeelecemna 441, 970 | 6,679 |1, 723, 625 | 29, 431 
SO UTE MO R55 bepesead |b poem seeea ced eosesed Aaseses eonecca| Sosocaeaylanssee 10, 360 506 
Soir Wiis SLE She HES ae eGe SES Soe bdbbse sd tcc ecel Geerotse | lassacec 315, 665 | 4, 564 (1, 283, 458 | 19, 452 
Sauta Cruz 68,350 | 2,734 
WONRbHTA) Jcc% < ceis.-,2.: 14, 243 565 

ROGAL<-/227 65.2 3:- (Sesser See joer ce e[ec ese es|eeeeee-[eeeeee- 1,246,109 |19, 420 |5, 191, 982 | 90, 093 

Fyke nets and minor | 
nets: 

Mombra Costa cocoa sini. s|'saniee-n cl is canis ciel melee clones a6 c/a eniine = 12, 022 361 23, 936 718 
OR ALBeTLDOsaa 5 osellnemcicls scl lce eye's « |--2-2e2-|-------|2----2-|-+--2-- 149, 639 | 3, 564 182,185 | 4,784 

ROTA U St = feeteac| = Soeaice aden ee = eee eee eee eee 161, 661 | 3,925 | 206,121 | 5,502 

Lines: ; 
MOHELA OSUdie ene win} OU, 400) | 2).G20 [fm ceac cars| acs cue clea cacins= cmc c|secceme oeloede sais 87,491 | 2,625 
SERIE yee noise e | oss oo 2s |loe cme oloeateere ei [ocosnes|S esis owie|sssce.fererescenlecsces'a 54,145 | 2,120 
Los Angeles..-...-.|........ aio 30,650. |, 1\226) | 25-=-} 2-2 12, 200 488 | 377,587 | 15, 002 
WIGS GA bce Coase Ceesneed GEle sae SEO seeee Sees Serer (sees lene Say nei 758, 768 | 18, 699 
OVANLO soc nessa =| aoe Sess ess omnis 5, 000 2008 | Peae ae -|(sessee 2, 000 80 22, 192 885 
San: Diego2e-e2 sce se 2|s5 sc ces 36, 000 | 1,440 /53,081 | 1,858 | 28,000 | 1,120 | 415,767 | 15, 904 
San Francisco..... FC CELT) (RL REte S| Sees ame | ae Pee FPA a 80,300 | 1,657 | 609,359 | 24, 638 
San Luis Obispo... 211,686] 8,025 
Santa Barbara..... 122,582 | 6,105 
Santa Cruz......-- 102, 837 | 4,130 
DOLLA OS Se seaa.c wane 58,198 | 1,746 
Senomaa---.-5---50 3, 375 135 
AGI UC Jaeeeascmess 35,395 | 1,440 

Bota) sam. assis 202,179 | 6,066 | 88,128 | 3,636 [55,493 | 1,978 | 126,455 | 3,543 |2, 859, 382 |101, 454 

Grand total. . - .|698, 650 |21, 250 |101, 408 | 4,296 /58, 243 | 2,116 |1,703,091 |32, 834 |24,886,919 |786, 782 
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Table showing by counties and apparatus of capture the yield of food-fishes in the shore or 
boat fisheries of California in 1890, 

Anchovies Barracuda, Barracuda p * P : 
Reeitica and appeal Peake © ries | salted, | | Ponito, fresh. | Bonito, salted. 

ratus of capture. a 7 sae 
Lbs. | Value.| Lbs. Value. Lbs. Value. Lbs. | Value.| Lbs. | Value. 

Seines: 
San Francisco ..-.. BBO) || sROTO eee as aeeio ete aS ASE secre Pee ee Cee Perens 

Gill nets and tram- pa : a Pe ry | 
mel nets: 

AVEO MON ON tee = ere) iets elatater= [ate einl USCS. |B15 120) de ost ea oe octet mares S| wma e ated lel = nl 
SanmieeDe serie cscs ae | teen cee 3140201 |i Oa ees se alee eee ("7,260 |) -@318))|2 222 eee js Joos 
San Francisco ...-. LOTR 250M S025 | Sete a| ee ee eee rita ae emcee etaeeiors |oswwcec|secence ae ae 
Sanitary p SA eee Nae Cae le betes Oats oe Rae loe wo eect tees 26,945 | 1,340 | 2,425] $115 

eee = eee See Es eee err | 

Motaleetect een LOT S200 |G An O25u 40 Ora] te, BOL wees nts| sneer 34,905 | 1, 658 2, 425 | 115 

Lines: ai Cae 7 a 
TD SPAMI PIES) se cmon |= 2 esis eee a WADT STA DS GOT Dome onral= ollom penn ate clatter ele] = eleiele | piel ee 
(OME) So nog oedaeso|eesccs se |lsecgaae 3, 000 1B Lee aepesel emsmenci i eececinn saacaas lcoccosc eats 
Shrew OsG ites oes sees Rersedso) ae See 102,180 | 4,085 | 48,440 |$1,520 | 27,080 | 1,083 | 67,785 | 2,373 
San Luis Obispo. . |... - - 5-5-2... - 22, 705 M20 icctse eae cme weiss |e at oees| semen et 2, 200 110 
Santa Barbara.....|........|...--.- iii | PERU eee once gene. 25,672 | 1,278 | 2,147 110 
Slain il Gig apy es ee eeretra ya Maen es 3,731 182 | 2 vegewedl che seacle he oes ce hee ee er 
Ventura .....-----.|..-..---|.------ 11, 415 rt ARE ry ices 5, 726 218 |.2222o-cel eee 

Higtal eee l2 ie Seal ewale (345, 560 (14,284 | 43,440 | 1,520 | 58,478 | 2,579 | 72,132 | 2,593 

Grand total... .'135, 000 | 2,700 |395, 238 |16,645 | 43,440 | 1,520 | 93,383 | 4,237 | 74,557) 2,708 

‘ Cultus-cod, é Flounders, en Pnuitios Gud appa: Carp, fresh. PEST Flounders, fresh salted, Herring, fresh. 

ratus of capture. |—— . sues 

Lbs. | Value.) Lbs. |Value.} Lbs. Value.| Lbs. |Value.| Lbs. |Value. 

Seines: 
Teiimen yt exc e oe SBS erg Ea See Hee eel Peeeseene 156, 599 |$3, 132 |....... | Seeeene 11,150 | $223 
NGS SPAID POLES ee ete Sees ater secre ceeee aaa 2, 637 HOD |S epoees latee eer 28,000 | 1,120 

Marin .....--.----- | 62, 180 
Oranpe)=-2--..----- 2, 687 
MAeraMON UO see. <2] DOO sd OG seis cise lem elated steratetn cree 
PAOLO ene a ni 4, 263 
San Francisco B x 208, 370 
Santa Barbara A biceps 2, 813 
NOUOMAN sree mcicice.s 6, 190 

Total .......--. ii, 600"), 406 |) 0 sale 445,739 {14,711 |..2..2.[2...2 -| 571,614 | 10,494 

Gill nets and tram- 
mel nets: 

Los Angeles .......|...0... Adeenoe scondode Coco des | sacoscanco)|s~ spo) (oc Sond ac Sama 2, 500 100 
NUATIN reer coset al enek ee pllaececin clacetem ce auctte s aletecic cecal a cmn iene | seems) sees 56,572 | 2,262 
MONTEL Ut oe ening a. | Paneer cece |e ee celemeeaies 18853823')|'3,/8061|-cconsa| eters 3, 920 196 
HM IDIEM Ones cian ea ||etecia ao] orele ote sl) cee eet erie eters ovate emien abet te Teeter | eet ements | reer 6, 000 240 
SAM HPANGISO. <= 5:5 |e te cle 27,538 |$1,105 | 418,572 16,850 |.......|....... 1, 457, 580 21, 863 
SAT CAME NIL Z eo mck ia is | beers eae teats ener a aera 96:950 || 180781) Seren eo ete ome we atten eens 

U0} ae Ad [ee | DS 27,588) 0051054) 6889845) 2iwot | meaetee |= — camel 1, 526, 572 | 24, 661 

Bag nets and paran- 
zella nets: 

Contra Costa .-...-- BO CODOIG OOGr CC Inmindoncnd crs se 280, 550 ||) 2)2BB" esas asus cei 214,129 | 3,212 
OR ANP OLAS ra 24.45 o< one ctel/ccmee ete Rie Bea? 4 LZ FORD a DFO tN ewes ete | bccne e's 17, 500 700 
With ec oRa ree CRO) Boe eee Betreee tiers ectsl batts Gor BIS OO0!|"Ostoeleeemacs| access. 284,100 4, 261 
WOME ne peeda oral is cram | Steere cides | eles cpanel elclate 65,450 | 1,310 (30, 534 
FS ey SEE) Rene Bem ee a aa ee LOSE ey 4,586 | 180 |...... : 
Snel 00) i Ggeioe gee norco persia ae bemceers) Me cncet 1, 815 13 |s<----- 
BAN ETanciseD |..--|:b----«|e.c- sec 22, 460 895 | 567,702 | 8,716 |....... 
DAN MeUIS\UDIBNO! «| <4e0= ole nnases|(ss ty ateelak meats 7, 040 BOAikeeee s+ 
IOP od BS SC Spey I OS (od a Pe | eee ogee A7B<OBD Eid ODNieean<< 
ROPOLGNC IDS ou o hoiree| wrciata sock | Sista sane [lle ek ete ell mercies Bor eoO Maes oo. occ 
ATES brads pe Oe CY RE ESC OS RE OA AER es ie 2, 973 1a es See 

Mtns sa oa see| arses set es 22,460 | 895 |1, 952,180 |34, 614 |30, 534 

Fyke nets and minor 
nets: 

Contra Costa .....-. 12, 209 
Sacramento........ 34, 314 



PACIFIC COAST FISHERIES. 175 

Table showing by counties and apparatus of capture the yield of food-fishes in the shore or 
boat fisheries of California in 1890—Continued. 

mie Cultus-cod, Flounders, Flounders, aE Bs ys 
Counties and appa- | Carp, fresh: fresh. fresh. | salted. Hermans, aresm: 
ratus of capture. | ———— — — | ———~——___—- —_-----— 

| Lbs. |Value.| Lbs. |Value. Lbs. |Value.| Lbs. |Value. Lbs. | Value. 

| 
Lines: | | 
Te lnon TC b eee espe BARE ers SaAscer 20,280 | $710 | 7, 513 SOT Se aisera |e aia aro/n's | aisles etaretnte ee See 
Los Angeles ....--. ee: 2a RECON eee Be Bor OMe oe Meal e mmc rare eis oceralaia oie at te eet ee 
Monterey.--/...--- hist ahes eben el seer Wise SPS} eee 57. Ga2 0 ole toon ost Sale ho2o)| = 5.555 5c5. eens 
(Qi 5: a beaas See BE BBESE| Seen mes|2 steer Tes 10) \bae==2 leetacnnl lc o40d eee eee 
pan hrancisco -..--}------. te see 97,480 | 3,573 | 3, 340 330" |-Se2ee OeSRaA Pecemeaoodlgusocc< 
San Luis Obispo...|..-.--- aera: he keeg a 8, 000 UAT ae eee (a eaces | s635 eee 
Santa Barbara..-..|.------ ee scta|iaeermeie eteeecee 3, 485 TON esata eiad Oca (ioe eee ee ee eee 
SLi (Chg Vie eee) Bae ee ie Seseeee! eae se (emer | TH STON G22.) eceacrs | see eae | See ence Ee eeeete 

Mgtal a steet ealloceed os (bose INT 7600) 40288 |) 15209821/05) 500) 113) ito | 1525) foe aoe ee eee 

Grand total .--./58,113 $1,974 |167, 758 | 6, 283 3, 184, 046 |76, 559 /48, 649 | 1,747 |3, 398, 824 |$54, 996 

| Mackerel, | | Rockfish, a 
retin ands appa: ee Perch, fresh. lerine cia fresh. Salk: | Sardines, fresh. 

ratus of capture. = 
Lbs Value. | Lbs. Value. Lbs. |Value.| Lbs. |Value.| Lbs. Value. 

Seines: | 
Jn eI SAaposobelsnopsoed poconbel| PATO || SEER) SAe a sndod Sapcoo |pdapocd sogenoo eceoctec-||soo-ca5 
Los Angeles......- leeaeSend eeeaase 7, 200 Dt HSE RE aC Seeeaie Sse coe ances 19, 765 $791 
luinitt a Seas Espasa ISroistceo neon AT OVO ule UG20 sit nn ce sot sece am eee ers (tcc | smnem ames cerem aa 
Oram ooiee sc === SBSeHera Sesccre 2,172 210d Sener (Pare ee] ees (earn 5, 035 200 
PaxeraMentOess2. 262 |as-\.2s2%| es. 1, 373 Boye Sse ee eee | Ss At a eS SEER ee See 
Shier DAG eae Bae ei es Beene 12, 320 Ce Eee eae neers Marae 5, 000 200 
ParerANI CISCO! 3. aia|k ante a ee sc) 2 PAS OSTA s405) \Pact ese olen ene cilicmnas cc lec secs /1, 280, 000 | 19, 200 
Matas barDatden.-c\ooccna caches a= [Rertsetete a eee erate | eevee etaterets ee hne ware 1, 087 bot eee sere serene 
SEES | (BATA = eee | eee Sh Beas Seen | eRe ee ee oe | 3, 000 LOOM Ree ete | revere 

ee el es ee 

BROGAN sae section hoe n cea) oon ecme \340, 698 15, SUS Sake ea te leew 4, 087 204 1,309, 800 | 20, 391 

Gill nets and tram- 
mel nets: 

Los Angeles-..-.-- Sen Sl Race ewe ae late can [oases ae allie & Secor enees, 822] Sone eee et rare rtp alll eee 
MUlesiretrapeee ee peesys <0 Stee Es Se SUR OSD Te S00) en eee |e ware ee | eee eee ot Ree eee 
VC MUGUC aaa neces |s=tack «a -\ies Soman se wee nese = Bye ee AD (boil iret eee el eee el ae meorseca|(ecoscar 
SaneDiero) os Saoe PROBOR oe LOT, sore seeds nae oe Goce eal Soeeric | Seco ec | name late sie mcte espe 
DateNTARCISCOe == =a) ssect lon: cen lone ao fac! Sasewe LU Paers ble GER ostes allecame.. 4 bocet aused esacose 
Santa Barbara..... a GES a (il es ecard ese goo SAN See calel let eee ae [See eel ena eer AT yb. 
Santa Cruz)... ...--2 2, 945 | 1a emis o qoleSosacs AQ 5 tom | ele Ge esi mei eats erin a siate! ae ot eters 

Potalssi2/2 5's. 42,880 1,756 | 34,082 | 1,360 | 720,566 18, QOS i ezissees | eet eis = ae ete tee re are 

Bag nets and paran- 
zella nets: 

MosAnPoles: 2-2 = ss) teehee | aoe ces 12, 799 512 | 17,434 Uy Meee te bess se 5, 000 200 
Onanoeysast-olsssnce tee. s eral oee Sa 2,917 oy (a Bera ess eee ee eee eee eee Sl eae 
SEB) G0) See Saas Beas 5, 710 228° |v 2cin= Sane oles ominiel| s deme mel oc eee ae |S eee ae eeee 
DanehinanoisC Omer a= <|=2weneloncese| eee etelen Aen enee 99/055) | 39530 |o. 222 c)8 2c ele See reel ee 
ante OLU z= esse |e aes fa He ove ate oe (Skee Mace fs 46,825: | 1 873" |. ese} oo. =| celeste | See 
VASTTMITIE COE Se el ete eee eel Paeaeet as aS es 7, 750 BIG) |..-62 8 Ae a eee eee [Bezoses 

Ao talleaee Seeeca|soeet sesh scan 21, 417 BbOb tee OG4e | NGRR3Sn beatae eoeeeee 5,000 | 200 

Fyke nets and minor 
nets: 

ae raAMONUOS: 2a 5,.cic<n72 Seale} oc2 acto 4, 232 D5 oy eee toe ra calliae oaee | aoc eam ale cacee lees miele arate! eens 

Lines: 
Humboldt ......... eerste ase Geel Hay aeeaee Sepals 245, GOGnl Matti |e eet) eae ree |e ele a ea eer ote 
Los Angeles ....-.- RL2AR S825) 40 O76 Wat. o= slesecee - AY SUGW| IS GLS Jee voce eel te lee erence ed |e cope 
Monterey..----..-- Foden bos OGG. | Pa so |S esis 658, 338 |13, 155 |18, 200 TOS Moe oe Versa Cements 
Orang @ Ss. =-aeee =e 6, 000 PAs meee eee SS 15, 000 GOS | SSA Scere Sac bene se mene 
San Diego ---- 25.) 5, 510 Dir ar ower nies ee otk SONOCO!| els COON ae rsees | sere | metre ea eae oe 
San Eranciseo = sca7 erent es ce coer lee es | ieee ee 383,404 (U7) G10! | teste Steet oes ee aecce lesser: 
San Luis Obispo. ..| 82,310 | 3,030 |........]......- 75,106 | 3,010 | 5,000 250) aainee meet | Peas, 
Santa Barbara..... 1, 620 EO ec SS [sR eae 8 3, 429 nF Pal epee tee ee | 
Santa Cruz ..-..-... 7, 550 BB 11a tases Seal (es “ae SIKAUD) pon t0On neeecer cer sens murion oa Ce oemras 
PONOM Ale = ae Soest ale eee eres Ceseeee [oe rons el ememee 4,515 ASO 32 oe loos oactall= nosis ceinea| meee 
SVG TNGTIT SD 2 soars a oras's| Stars Ome | EEE sets cutee tee 7, 316 PotBS Le |e el (agate Ap [hy PR 

Potalis.+--.-...- 268 GBA TONGA Sh |e ne ci | eee 11,326,358 |41, 926 |26,629 | 1,150 |-.....---.!....-.- 

Grand total... ./311, 564 |12, 698 |400, 429 |18, 273 2,217,988 |66, 762 |30,716 | 1,354 |1, 314,800 | 20,591 
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176 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Table showing by counties and apparatus of capture the yield of food-fishes in the shore or 
boat fisheries of California in 1890—Continued. 

Salmon, fresh. Salmon, salted. 

ot ephee Chinook. Silver. Steelhead. Silver. 

Pounds. Value. | Pounds. | Value. | Pounds. | Value. | Pounds. | Value. 

Seines: a Pisa | : 
DeliNorter.seen-=.5 149,666 | $4,490 250,375 | $4, 227 51, 875 $777. |e nee anol eee 
Humboldteercses steer ace ee oceans gonsee 460,272 | 15,343 153,423 | 3,068 91,342 | $3, 654 
Shastav.2 <cscc-cee 25, 825 : 
Tehama ess ee ema 125, 860 

fiptalvess. 2 301, 351 
Gill nets and tram-| 

mel nets: 
Contra Costa .-..-- 1, 423, 880 
DeUNorie. a2 —o- =e 195, 584 
Lelie Gb) eso dsose|leosengsoecac 
WIP See eS5aeerogsar | 22, 110 
Sacramento........ 145, 540 
San Francisco ...-.. 218, 426 
Solano =2220--se5 1, 030, 580 
NONOMAr eencianae sac 21,375 

Totals)... 072! 3,057,495 | 125,133 | 474,305 | 15,811 | 158,101 | 3,162 | 75,658 | 3,026 
Lines: a he a 
Monterey .--..--.-- 8,770 526 llesisjsie ects ae elall ore tania | meiseiee ee eee | ecwcetteee ore 
Santa Cruz ......-- 12, 500 550) jl cece cee aide toms | areca an Maekrees se esvin hee eee 

SS ee Dio lo ove be Pee rR Bia -soe|scen eee 
Grand total...) 3,380,116 | 124,492 | 1,184,952 | 35,381 | 363,399 | 7,007 | 167,000 | 6, 680 

Sea bass . Striped bass ‘ fresh. 2 : , fresh. ; ’ (egeaiiiee wand ‘anys Sea bass, fresh a sieieal. Shad, fresh Smelt, fresh ca, 

ratus of capture. 
Lbs. |Valve.| Lbs. |Value.| Lbs. |Value.| Lbs. |Value.| Lbs. | Value. 

Seines: 
Humboldt ......... scchnon|oremasc||ancosaaafeansace 250 $25 28,160. | $704)... 2322 eee 
WOR) eM ERESS Sasol ocn 2644 lor Srcce|loonsesod act oon s|ooo0ceen|Fasccct 90,120) 93; (605) | Soe = eee 
Marin 2-5 - Bee Bnei Ropieae naesenc | aeacslietecs Sealaatceee 42:.060 |) 1,680: |Saeesces eee 
GANTT Eee riclee seo [ese Seem aflegacece| seca Saceltealinsa asp meseealmeam tape 10, 890 435) |||..<../:emes| pees 
SaniDiepors--.-cc Seen |Prseeesite| oe ems Nacenbac|soscon eel eps ceee 7, 800 312)|..2.5¢h) 
San Francisco -.-.-.. Rese Hee epee metered maamatel pacrsotinc|scetaic 141,730 | 5,669 2. 2c Socios 
Santa Barbara -..... faeB oO doe) aaposea|cocucceclaoes obo) Gocicccise| aasactts 2; 287 116“ 5220825. eeeee 

Gill nets and tram- 
mel nets: 

WontraGOsta oas5- 24-2 son ce elle cacee alacecneee seasne LO2RAL6 28 O80 Canis = cigs ces 15, 715 | $3, 148 
TOS AN POEs =. 225) icce2=t2|'sccces= 3,781 | $151 42,640 | 2, 701 | <en cel eee 
Wari each wo danas 30,305. |81, 200 |Ga--eeeatee esos 41, 230) 11,1640) ccc iate mee ol oe 
MMOMbOLOY <j52 oc e65 (so-so lnertace sl oeesclee | acemes 107, 184 (4287 |o o> 22 ee| seo 
DACLAINGULO se cicce's ols occ cael ean aces |e cle mie el ae eelecll HL OOo) bm BOO Gl mleretcantetele a = letra 54 8 
San Diego ......... 2,915 119) lec eee aloes 2, 286 OL oc aeeenaleeeeees 
San Francisco -..... 1955000) 7 S00 te. -seee nee le 566, 922 |22,676 | 3,132 626 
San Luis Obispo...) 50,315 | 1,750 | 2,800 140 25, 115 S75 bo. steaslaenaeee 
Santa Barbara..... 3, 875 NO a etre tAl a oats 2, 500 Ay Bis a hese ait 
AMUAOTUZ o aces scan ccloealseunee el Seceeeee Paeeceets 21, 437 B60 | cccexckslitenneee 
SONOmsosese eens Vee catatere all tee leteall ord mercer all Seteceen el LO Oa ee Ll eerie ne oe 1, 218 | 244 

PR OUAl esos. see \282, 470 |11, 061 6, 581 -91 |817, 890 |11, 866 | 809, 314 |32, 255 | 20, 119 4, 021 

Bag nets and paran- 
zella nets: 

Contra OOsta <2.20.|-.csee. [ke Geko Ae eee tee See ia See lated eere 948,760 | 2,281 | 2.0.2 ccna 
(iOS cAMP lose ce scr | ve semen |eem spel aeieemee Or eae a <tainte me lean 49,500 | 1,980 |....0--2\geceee 
Marin Fe cee be Aen Y ae eel ee Soa «ae eke ho coe 195, 400'.| 2,980, |< Seema 
CU eect Heo Reece be erer mi macnent. | acre be) ascctacc:! pieces 9, 825 893 | cadet al eee 
PA MT AT CINCO a sec ee at sven stone cena tnmecitae.e leinee rs earl eae ane 298,951 | 5,142 | ooo eee 
RID ALCO ete sco an| ociasawe since 2a eee Beal tents at 2| cis on eee Wri aei 243,802 |. 3,855: |... ee hae eee 

Motel scccc tee alc oo oe eee IE Beech S| Coenen eeeete 941, 288. )16; 6821... teen eames 

Lines: 
Los Angeles....-.. 14, 344 574 
COANE O le oma va woo 5, 000 200 
San Diego ......... 8, 050 321 
Santa Barbara..... 4,710 226 
RVs TU OULIA 2 :c(<1cias mre, 4,507 178 

ERNE ee soles res 36, 611 | 1,499 

Grand total. .../319, 081 |12,560 | 6,581 | 201 |818, 140 {11, 891 2, 073, 599 61, 306 | 20,119 | 4, 021 



PACIFIC COAST FISHERIES. 177 

Table showing by counties and apparatus of capture the yield of food-fishes in the shore or 
boat fisheries of California in 1890—Continued. 

Sturgeon, Yellow-tail, | Yellow-tail, | Other fish,fresh Total 
Counties and appa- fresh. fresh. salted. and salted. EES 

ratus of capture. al = 
Lbs. |Value.| Lbs. |Vaiue. | Lbs. |Value.| Lbs. |Value.| Lbs. /Value. 

Seines: 
Det SIGRGE eee pcgaess BAGReAEE eeseeneed Sete el Peter Sees ee eee yee meet ee 451,916 | $9, 494 
JETT UGS) 3 SS Re Seobaisets eee eoe «See aReed Sac one Betactae terete! Femara mrnes leaner mes 922, 806 | 26, 688 
RCH POLES Ee ot allo soins |e) etoc cee lem rece slacaosealsoeeee.|pcnaeek 19,155 | $767 | 166,877] 6,676 
Petre ie ih sake een ray xa alee | coe bec een ns! Is cen [RS 180,434 | 7,211 
(OTE) 8 i SEE el oe Oren el [eta iin enyfel 5 faye emt a Fee en (ef Ro 25, 109 987 
SECRETIN) ogee Sea Soe conse Seaeeeel BEES Gmel ESCree re Ceara a Meena 53, 542 | 1,310 66,505 | 1,799 
SRD IGE Ob seen a ale ate (te Salata cial od tee | corceninec|Geciecoel oabae eR kee 15, 595 624 58, 978 2,359 
HMPA CISCOn sss slo cmee an heater aa S-ane deceee cel cece ee Meee ace 6, 860 363 |2, 404, 678 | 53,935 
Sus BE DATA Ss. |caisiccee-|seccnen 15,778 | $790 | 2,800} $140 | 11,060 500 35, 825 | 1,740 
SHPO CUVEE Boe SSRs) Gee onc tig Saeeeisel ere rate tsa emer A [asm enh USE eg ee re er 3, 000 150 
SHLSRU Ds ood SESSOe 5a [COOD SORE] BOoSoE SURE e Se EEE Se | obser sctal ect es mes Deco miene) [et anid 25, 825 646 
‘SUIT Ob Gece eras ae | ei caine IS erga el A als es [ee eae | eP a] (O Seen Pete 6, 190 248 
LBL - Ba nGRee Oo BE Sasene [See ee See cree erect Cie ee et eres ie( Ape 6 pm (a ey 125, 860 | 3,147 

Wattle eres tae oallasicc see nec cee 15, 778 790 | 2, 800 140 | 106, 212 | 3, 564 |4,474, 003 |115, 080 

Gill nets and tram- 
mel nets: 

Contra Costa. ...... ne by iy IEG val | aenorne RnonpoalocaKcnallaoqoae. 280 11 /1, 737, 786 | 70,069 
OW NOR GG ss areca lease aes Socios lS cain eal lee cee een clot eooail Seeman Ie corns 195,584 | 5, 867 
Lebifnlael Ghee Sag eece | eeoct al Borooee Sn bean Seen Bire eee | ae eee Neer enna n a) teen ie 708, 064 | 21, 999 
LD: ASiRT RSE Ss eas cones Bacecod Becebced teen lcmrcr ters loememenel me ie at ena aia 84,713 | 3, 383 
EEE ee fea oe OO TON el DIONE ce aocs nica ene See rae Seer alee Uae es 222,529 | 8, 862 
Monterey--.---.... 16, 121 623 | 921,546 | 21,779 
PacramentOassess.4|0 34800) |!% 292). se elest see (t bed se ecole lee Beal ee 165, 414 | 11, 386 
San Diego.-......-.. 15, 615 625 68, 476 2, 741 
San Francisco...... 48, 572 | 1,140 |3, 262, 862 | 91,451 
Ste GENE ODISDOMES eee ose cy tee cel ec ee sate aene es | Sones ee beneceew.[cacsccn 78,230 | 2,765 
SLA? BTA NT 428 Sal aoe Bees acl eee Gece Ease (eceenenemen! pe sore shal Eien peel | Ree 37,208 | 1,842 
SED CRU sen acss 4 BES eae esa hee ee mane a ae sl A A el |e See ed eT ee eee | 116,787 | 4,704 
NO eee eee = ZULAAD: | OOP eas cbee hoo eee |esecsen sce ocd[k@icoa.c(gecene 1, 292, 133 | 49, 857 
SUTIN). 55 Soe ae eae IT ed) See (ee nt | peer eR me FE go ieee Oe 21, 375 1, 283 

Motaleat2 se. Hoo stor WAG bale oe cea. |h ca ces |kaaatselsacsicte 80, 588 | 2,399 |8, 912, 707 |297, 988 

Bag nets and paran- 
zella nets: 

Contra Costa 
Los Angeles 
Mariner senses cease Z 
Monterey 
Orange 
San Di GOO we cess | eee n a 
Danelran cisO..--=<|=----)- = 
San Luis Obispo...|--...--. 
feted 10 PA eee ee creeme 
Santee Graz acek Je \osace =o. 
Merit aeeeee ea mele so cmes 

Fyke nets and minor 
nets: 

ContraCosta-.....-- Sesesene 
Sacram 

Lines: 

BHTOF ser S eae wee 

omboldite +2322 53\eee.. 25. 
ios Angeles-- 2 20. |)2225--- 
Monterey: csesoe ss |an act coe 
Orang esa sea eee ee 
nan Diegorzs: sess cine st ee 
San Francisco ..-... 48, 833 
San Luis Obispo... |......-.. 
Santa Barbara.....|........ 
Sibi fia Ghani ee eee asence ae 

156, 140 

Grand total. ...|612, 585 

a DA ed 0 a | 2 2 le a CE 

F. R. 93——12 

208, 196 856, 635 | 12, 791 
301,475 | 12, 059 

1, 136, 400 | 17, 051 
104, 359 | 2,790 
21, 448 843 
7, 525 301 

1, 879, 781 | 31, 928 
7, 040 352 

1, 419, 255 | 21, 312 
82,075 | 3, 283 
17, 769 688 

7 |5, 833, 762 |103, 398 

4, 684 | 92.105 

18, 869 |112, 583 

- 

Be ot Alte Goa 12,683 | 380| 24,892 746 
BPA le sae +159, 087 | 3,813 | 197,633 | 5,270 

core teers 171,770 | 4,193 | 222,595 | 6,016 

es al ee ee eet Boal en a 39, 827 | 1,195 
SPER To oe, aN aspera nl enya oe 52,761 | 2,133 
Ti | Oh aad 19,200 | 768 | 433,923 | 17,359 
OSS DER 2245 [bisa y eee ae 797, 367 | 18, 152 
Bas PaO La 2, 000 80 | 42,725] 1,710 
62,535 | 2,189 | 20,000} 800] 390,580 | 14,751 
Bay toy |e rsd 93, 600 | 1,416 | 626,657 | 24, 448 
BL ae A pa EL oe 195,321 | 7,400 
2,593 | 128] 3,670] 175 122,006] 6,081 
Soe peered na enere Solis eran 126,756 | 5,144 
ot Le | Sea STH I gear (8 ae Da 67, 480 | 2,024 
epee teak oe ie etl | RL 4,515 180 
PEE ell CH Seah 3 eae 34,244] 1,376 

65,128 | 2,317 | 138,470 | 3, 233 |2, 934, 162 |101, 953 

67, 928 | 2, 457 |1,881,571 |35, 616 |22,377,159 |624, 435 



178 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Table showing by counties and apparatus of capture the yield of food-fishes in the shore 
or boat fisheries of California in 1891. 

Counties and appa- 
ratus of capture. 

Seines: 
San Francisco . ---- 

Gill nets and tram- 
mel nets: 

Monterey.---------- 
San Diese) -2--.-- 25 
San Francisco ..--- 
Santa Barbara ----- 

Total? 225 5-- 

Lines: 
Los Angeles. .----- 
Oranver--a-.-s-—-- 
San Diego..-.------ 
San Luis Obispo. -. 
Santa Barbara... -- 
Santa Cruz ....---- 
Ventura -...--...--. 

| Anchovies, Barracuda, Barracuda, 5 : 
| qreahi Gieeh: Raber | Bonito, fresh. Bonito, salted. 

Lbs. |Value.| Lbs. |Value.. Lbs. |Value.) Lbs. |Value.| Lbs. Value. 
= \_ aS 

B6,250,) $483 |. 2s seee sl sHaeAoee A 

13,235 | $785 |...-...--- | cata td Nee ae 

-.-| 49,800 | 1,750 5,500 | 275 
al MER MO0O! Ke s9007 hee seers eee 

A BGO OITA bo he vets, Cel eee 
AP y Py eteee neces s. 3 6, 31 

58; 820 '| 2; 158 |ecaceasee: RS 2 13,950 '| $548)... 222) ees 

vaehusasleagedual eee eeces [e+ 22|e 20082-11000.) ein i lS $80 

108,750 | 1,631 | 67,055 | 2,938 |......-...|...---- 33,982 | 1,548 | 1,685] 80 

Jen ael cee 907, 901 || (6, 946),|.-2se---ccleteee oclen-seces|- tee 

AU) eee eel eso eee jnceeee- 506, 596 18, 695 48, 078 | 1, 765 | 72,428 | 3,078 | 70, 565 2, 521 

Grand total.....{145, 000 | 2, 114 |573, 651 21,633 | 48,078 | 1,765 {106,410 | 4,626 | 72,250 | 2, 601 

z Cultus-cod, | 7 mignater wre me 
Oe Hies and appa Carp, fresh. Fae Flounders, fresh. malted Herring, fresh. 

ratus of capture. ; a 
Lbs. |Value.| Lbs. |Value.} Lbs. |Value.| Lbs. |Value.| Lbs. /|Value. 

Seines: 
Tiny Gb sen sence eeesdes| Goocers |aooreasalsecocec DADO Ta |PapOed || aaelealal= ee ete 12, 000 $240 
Los Angeles. ..--.-|.------|-------|--------|------- 4, 326 Ton awe Sete aetee tats 45, 000 1, 800 
Wii Seq tegeeseee) Meeeres Secaaoe bEepedad bmeccer CUP Pals (at) | mmc crrsleao es 16, 567 663 
Orange --.----..-.-|ee-----|-------|-00=-=-|------- 1,815 iy eeeceealibek aes 3, 062 120 
Sacramento.....--- 1 SOV ( 9 ee BEY 8 | Samo mood peso d Io Seossta5aeceatsoas| hae seS8} KSoecssosmseiess 2 fess. = 
Cini DG podocseec bossens becedas| SemeEdes| Perea 3, 522 VOY Pero a6 Beeees= 25,640 | 1,026 
San Francisco ...-.|------- | Ae accra) Geneotac baoccss i Re OG A Gy ls Reeser Gesecas 591,716 | 5,920 
Shih ltd (Git peer besesoe| esoons) poonedoe pmcct od 3,110 1b pl Reese ae Seeeaee peers acocsl. 
SONNE eke meaeo rel pease 6 | AP ese Sener ae cnants5.4 4, 900 196 |225--0|.c0d-e| 220 0cen eel eee 

MOtalies sas =i 11, 267 30): by Bae he ial Ee eee 348, 741 |10, 918 |.---.- 3 waegeee 693,985 | 9,769 

Gill nets and tram-, 
mel nets: 

Los Angeles......-. 
MEATIN Sees a tsinn ce 
Monterey...---.--- 
San Diego .-=-....- 
San Francisco ...-. 
Santa Cruz...-.... 

Bag nets and paran- 
zella nets : 

Contra Costa .....- 
Los Angeles. .-.-.. 
MIAN asters ania soe = 

San Diego .......-. 
San Francisco ..... 
San Luis Obispo... 
San Mateo......... 
Santa Cruz........ 
WOUGUTE otc aces mis 

Fyke and minor nets: 
Contra Costa ..-..-.- | 
Sacramento........ 

14,188 | 426 
34, 163 | 1,196 

48, 351 | 1, 622. 

ee 1 RS 138, 172 | 2, 763 

"32, 870 $1,315 | 288, 840 (11, 674. 
Cae bh eee 21,900 | 876 

32, 870 | 1,315 | 448,912 /15, 313 

ciaeeld oa eDe 270, 840 | 4,063 
ERIN AF OM i 73, 231 | 2,929 
Bae AN ee 361, 120 | 5,417 
MU Buse baat 30,185 | | 605 
BOPP es kasd 3,530 | 132 
Caen LY 1, 537 61 
30,740 | 1,230 | 541, 679 | 8, 226 

PES SED | Mee 11,216 | 595 
TORS eee 451, 400 | 6,871 
feeb udebe te Be 34, 625 | 1,385 
LO Sad | SE ee 3,896 | 155 

— ed 

30,740 | 1,230 |1, 783, 259 |30, 439 

ee 

SEIPSSE Sie Moe 3,500 | 140 
TSE NN 33,134 | 1,325 

eee ee IP 9,590 | 384 
Remgyrn ia Be 2 11,775,150 | 17, 760 

DT pee 1, 821, 374 | 19, 609 

Beleoslsticcs: 203,130 | 3,145 
5g aa 19,500 | "780 
CS ee 270, 840 | 4, 062 
28, 879 ($1, 144 |.....-...0|--ecene 
NS ee 3,436 | "7135 
cecasec|-socce) 08/2601 lanOme 

TIITITTETITII 88, 550°] 4, 97% 

28,579 | 1,144 1,241, 716 | 19, 193 
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Table showing by counties and apparatus of capture the yield of food-fishes in the shore or 
boat fisheries of California in 1891—Continued. 

Cultus-cod, Flounders, 
Jarp, fresh. : rs, fresh. Herring, 6 aie Nand apps: Carp, fresh fccaks. Flounders, fresh maltea erring, fresh 

rAaOoLcapiuLe.. |———— <—_ —|___ = = = 
Lbs. |Value.| Lbs. |Value. Lbs. |Value.| Lbs. |Value. Lbs. |Value. 

Lines: 
RMUOLOG. ascicee s/-|a--—s- | Snecine.s 24,118 | $840 ShGIN a Gi nO ulsm—aperetall axccrormiarellc «Scene en|oeeeeee 
JUS! JANG GEER Seed] feasceds||sencoed baehonte cetae = SOR AIS atr oye 0 || ewan |= = =| sos ome sno eee eee 
RMMEMNIGET OY; scwes las cals ciwic nie Sone cmn|nnsec cee mare 22, 153 GAZA 2 Wd 2 | ee bo00).| ss acc cen aeeeeee 
ORES) -iScoppeeboo.] Peeebee |sononee |seonernels= 4 coe. 1, 365 GE) ee ances |Soueded Seceegsess||o-a-scc 
NAnPETANCISCO. 2.2 oc | ec cite|Saeaa2 125, 890 | 4, 254 4, 000 AOI Sasa e kein Se) cy sentcee el eee 
NA MMOUs ODISDOs=-||s2aee <4] cana se-|So asec | emee acl 10, 130 Bi A ee ecect Seereete Seeeeaaorall=acccac 
NRUSME LS UTD AN Sacre core llscrste cis cl ace met om sersiel cline eee 3, 900 1 a eecic eee ne See ae 8 
SEARED (OT 1077 San IGG CREE GEC Cee Crees cians (ee a leaps 14, 626 585s | >be See Ae lcs ee ee | 

{RG IONS Seen etek Reese erecetens 150, 008 | 5, 094 145, 072 | 6,017 |12, 492 500). 5--22 eee 

Grand total... -|59, 618 |$2, 016 |213, 618 | 7,639 |2, 720, 984 |62, 687 |41, 071 | 1, 644 |3, 757, 075 $48, 571 
| 

Mackerel, Rockfish, : 
eases aiid appa: anekin. Perch, fresh. | Rockfish, fresh paltedh Sardines, fresh. 

ratus of capture. — r 
. Lbs. |Value.| Lbs. |Value.| Lbs. /Value.| Lbs. |Value.| Lbs. |Value. 

Seines : 
SEMTIENITO) Ober: sterols = 215 11=s isis aeeisias PBHGPE RECESS aocod BcnOOsd oacattad eceoore bootoncalloaacesae 
HGRA OES — 5522/7 |2 52022 <|--- <2 - 7, 915 Sali ime ese orate Sees seie yer ees ny crese| Me arcleree 62, 007 | $1, 166 
NiGirine see sos soars a oa ose | aaSsiac.4 SONS) | eS 2OOn Fo Soen see eee eo ||Ssdasece) bucocodoscocne) Cacneds 
OYA - Loe psopoe| ssereecrd esteoor 1, 500 ON esceccopedlacoos ¢|sapseccljostesor 3, 561 142 
MaAeraAMONLO 45 so< | casos esa 5osse 1, 076 Ut aS eres Sis | SROs] Koroseed Besaood) taoceene soscare 
SEAT DTG) Reese] Seeaese Sse 17, 518 OR Sagem S5Sel eeo cae orddocc Inserree 8, 000 320 
en ACIS COs as Sell aoe cck.<) ses oS NSOFAZONIND GSoylaes eto tae SN eee Nias eee: eee 860, 000 | 17, 200 
Sa baw is AL Aamo Sees salltp seemless cise mcerceeis | Ee se sasece|aeeee els 779 $49) |i cicaes loceees 
pes AER ROT Net ets ots oll ees oh Sainte 2 = etl sera. aicieial lao soe oiel| posta oeiamalmacie cers 5, 130 yay Gal eerereeseso| acre os 

TUG GHEE Sean Sd Score eae ler reac PAA bp) Wea] Nats oar al | el | et 5, 909 306 |933, 568 | 18, 828 

Gill nets and tram- 
mel nets: 

Los Angeles .-.....- 
WET eee eee ere 
Monterey..--..----- 
San Diego.........-. 
San Francisco... ... 
Santa Barbara.... 
Santa Cruz........- 

Motalses.<2tict - 

Bag nets and paran- 
zella nets: 

Los Angeles 
Onaneesssscss cee. - 
San Diego 
San Francisco 
Santa Cruz 
Ventura 

Fyke and minor nets: 
Sacramento........ 

Lines: 
Humboldt ......... 
Los Angeles....... 

Se rs 17,776 | 671 
1, 865 60 
6,250 | 250 

Monterey..-..-. Hae 
OVEN, og sn2 cee 
San Diego...--..... 
San Francisco 
San Luis Obispo... 
Santa Barbara 
Santa Cruz 

Grand total... ./518, 883 20, 863 |325, 430 |10, 906 |1, 83 0, 812 56, 835 | 29, 219 

ners Cie PoE BeAr Te IacD0O) |e Sereda x || AS all aban el pease a Os | 

Be ae [ea oor ie eee BA eAT Dp al OSM) || cess Wee Sent 2 Tah |e are 
PABERE D'S ORM | oes cee | cos oee BGA: 203d By Ih Pees aoe ke cyneen a Resin ing ae 
Pie) ORY Mp alee 7 Reels oleae ge 395, 862 | 7,917] 19,472] 760 |........|..----- 

: TAOO0U | O80\| Rees | Smee || Cm e (aE 
G2. GO: | UAB eS sl Soceee | 8 Sh aye e| meee = 

B70} 406, (18: DAG) | siccer ns Wicek cls sohe see! 
ODN SOO TAP 560i Soskeeed|eacueee 129,720 | 4,970 | 1,500 iar | Se Daerah dais 
Bibi ||| Tabs ees 2 ene tall aes d BEng Pa Mah ye eee A opi 
TOG a APP see tect: DIAG e ite mies oe || a Ree ES Ft [i Se 

PS epee Ee 5 oad | Bala ade geet los AGH nis Laltiten se ees SE le S82. a welatac 
eas et anal Fo SRA AN Re be G5 25) Na eG s | ete et |S oNEe SI t 

427, 181 |17,108 |........|....... 1, 160, 388 |37,278 | 23,310 | 952 |........]....... 

937, 568 | 18, 988 

— 
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REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Table showing by counties and apparatus of capture the yield of food-fishes in the shore 
or boat fisheries of California in 1891—Continued. 

Counties and appa- 

Salmon, fresh. Salmon, salted. 

Chinook. ratus of capture. Silver. Steelhead. Silver. 

| Pounds. | Value.| Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

Seines: 
Del Nortecce-2- ==: 114, 890 | $3, 446 182, 500 | $4, 818 18,750'|. $280 |... 2... ee eee eee 
Hmmboldtiee naca-sel eos neces ceslso wees 442,166 | 14, 739 147,388 | 2,948 66,384 | $2,465 
Shastas.s-<- soe =: 29,110 130 |e ce sew bcm =| occ mcte ce) cc oon Sapna s cisjselsia: |= eae eee ne 
LGNAMa 2 ------ 242 115; 623) | 2) S90 eee ae ee eelee ce 3 ais |e sci wsiee ns fc oeclc coe [eae ae eee 

Totallhes: - 2 259, 623 7, 066 624, 666 19, 557 166, 138 3, 228 66, 384 2,465 

Gill nets and tram- ae am ak 
mel nets: | 

Contra Costa .--.-. 594,008) 232960. |'ocs occ b kos | see ciee |p css eaten cs. (Meee ee ee beets sean nn 
Del Norte. --..- x 1OSTSC0! || MOASIG Wee. meewee aealo soe aeee| nies eee ae eae vache tee ee 
Tl Gees sags BAe esencs ae ti eee ore 448,780 | 14, 959 149,593 | 2,992 49, 816 1, 983 
(Marinas 82 15,085 ||| = 600: s82ars secs Soe os aetces| i coeemicts se el eee eee | eee 
Sacramento. ...-.-.-- 96,112) $5, B28 eas 22 cence |a siecle | meals cicteme mil > clei S eee eater el 
San Francisco..... 448,322) ) 17; 988) |.oscc cece ses c eck | lence ccc c tee) ance ced|eeedeen eee 
Solano-teccccenusee 694, 180 | 293767 |S soc. es cols cance eeemce senna Saceslowe lease eee een 
Somoma: j 922 $22.52 BE; GOE.4 lOO Mewar areas loa nveowalso-cneesestel-saeet| =o en 

Poetalesss asses 2, 058,172 | 83, 403 448,780 | 14, 959 149,593 | 2,992 49, 816 1, 983 

Lines: | car 
Monterey.--.-<-... 7, 990 | 480: |e cake cecnea|es connectors oe ec oe clo ance ace hee eeeeete ea 
Santa Cruz -...-.--- 15,260 hs "690 eases habe Soh seed e ee Sonn See cece (ee eee ie 

Detaled ko: Ba no SiaanO) nate) seca mare ce ewe Me 

Grand total..../ 2,341,045 | 91,639 | 1,073,446 | 34,516 | 315,731 | 6,220| 116,200] 4,448 

: : Sea bass Striped bass 
Sea bass, fresh. y Shad, fresh. Smelt, fresh. s Counties and appa- salted. fresh. 

ratus of capture. | : 
| Lbs. |Value.| Lbs. |Value. Lbs. |Value.| Lbs. |Value.} Lbs. | Value. 

Seines: 
arm DOL tien cons. classe ces |saece alee baal > eee 160 $16 32,,000'| $800 |2_2-----|—eeeeee 
Los Angeles....-.-|.-------|-------]--------|-------|---++2+-|------- 68,974 | 2,°760)|. <2. Soeeeeeee 
WWII BI Se Ae pee Cneens Ge oapesd (boobeod peneorn. detec lec lemontnic yonmccc 28, 310 |) 1,120.)|--22355.\oeeseee 
(ORE eS oGE seo] Sr aEsced Hesen scl Bobo: abe losers pacnccics sSasce 9, 470 378 | accuse malas 
SF] 00) yng eeee ne Bre ae ara |sesmcre Pceceted Sere rec erect om. 12, 000 480: |ec 2.2558.) Sse 
San Francisco .....|.--.----|----+:-|-----+--+|-------|------+-|+----+- 170; 971") 6,839). . <2) ere 
Siig iG) othe Sone egeee) semcoase emetoe Semone oscese esc | sa losopore 3,790 | 188 |.......-|----.-- 

Total o..5 2222 Sees Eee See Pee 160 b 16: || 325,515 |12,565) 5 soo See eee 

Gill nets and tram- i am a 
mel nets: 

Mantra Oostw sasees ae c= | eseee |= aoe ae ene ale 108 OMe) 45320) eo coe eel eee 23, 932 | $3,590 
IOS CAN CLES Soc saa |ate n=l te ee ABUL. | Sup Tae aa atoi= i alee i= = 45,491 | 1,819 |... = Seaeeeeeee 
Marin .............| 15,482 | $610 |..-...-.|.----.-|.-------|------- 27, 220 | 1,080: |: 2-2 een anaes 
WAS Ga EIS e ARES Des npoan Desecred rece pops eerste SBocumed iosacm. 76,985 -\3; 080)! omens) aaa 
MAGTAMOENLO 2. s0cc sls anas onclewssndclecaseeen lass oss 17,616 | 1,051 | 5.22. soe] eeeeee 157 24 
San Diego ......... 3, 360 MEL Beene cela teem 4 accoce| (soos—s5 3, 735 1505|[cc<s enol’ seems 
San Francisco -.-.- 220 ,SLOR On ghOO eee coer 230,460 | 6,914 | 683, 884 27,355 | 4,320 | 648 
San Luis Obispo. ..| 88,970 | 3,110 | 17, 000 SELON seed cosmo 19, 930 G87 Ions: ctculeieeeee 
Santa Barbara..-.. 4, 880 PE Re eras mens soc cere] (Socio 4, 000 200 rex 206 eee 
PNHTTTEL PUL ote de eels alates sims de arectol o were sets iel = a ee 30,120 | 1, 205 25,661 |. 226 .|)500sb.e| soe 
BOLANO rene. reece cee eae pie ae | ote sisal | eee DS, oo tepepOnlascceeees Joes < 2, 265 340 

Motalign. 2.3: 333,102 10, 810 | 21,301 | 1,022 /444, 846 |15, 840 | 886,906 |35,597 | 30,674 | 4, 602 
Bag nets and paran- | ~ ona r ee 

zella nets: 
Moentr OOStA feeds td wranwls mate at lee ceeeeml nate ee ka mane es |e cere ere 141, 420 
Los Angeles.......|.-----0-|----02-[eecseces|ecerees [eens neelencnne- 61, 500 
icin eee ee ee sie cula oka sl santos wmeia cistan etm a's [aie ma'e ea | eerie 186, 560 
CVaND Moet tre ce aa ne sabe aracte mis era cee oe |em arate sei] clove nte ial emer 8, 645 
San WPAuCisGO.< 566. |= -nses|eaasca=|s~-astemleeedamn| n= = 51s] seems 280, 838 
San Mateo.......--|....----|-------|--+-- Bee Beeeee eee eceeee _ 234,700 | 3,720 |...-.---|------- 

LOCAL eras oa Saluda we eet lone ene s|e anche xeleenassalsicte Po Je-----| 913, 663 |16, 461.|........]..--.-- 

Lines: CE . = ie 
Los Angeles....... 18, 206 pe Pre Seer rn bee oc. 5°] Mas anOe eoepcoccce Podee rnd asot oc occ a 
PAN PO. +205 ts scl 3, 000 TOD: besos seed dees sol aete eee ae foate | «hin oi Ae elias ee cl oe 
San Diego ......... 9, 000 B60. |i 2s os.chc)scuaca [ee eet memes a's <.0Stere eri leee ce cs |main| eee 
Santa Barbara..... 4,185 B06 |e sce2. sce se os SASS Ree dees sos |e wo eo came o/s eb aren teen eee 
VASTRULE «vo wans <5 6 4, 815 190 |..-..---|. wecee [eee enone Beeeed eee eee Preece peceeee Seco 

Lab 12 eg ae 89; 156 | 15 604. ccs o:<:sisja|(n am caee't pertain Sintec «|< ccciktecm re mal wien oo a let are pe 

Grand total. . . .|372, 258 |12, 414 | 21,301 | 1,022 /445, 006 |15, 856 |2, 126, 084 |64, 623 | 30,674 | 4,602 
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Table showing by counties and apparatus of capture the yield of food-fishes in the shore 
or boat fisheries of California in 1891—Continued. 

Counties and appa- 
ratus of capture. 

Seines: 
Del Norte 
Humboldt 
Los Angeles ..-...-.. 
Marin 
Orange 
Sacramento 
San Diego 
San Francisco 
Santa Barbara 
Santa Cruz 
Shasta 
Sonoma 

Gill nets and tram- 
mel nets: 

Contra Costa-.....- 
Del Norte 
Humboldt 
Los Angeles 
Marin 
Monterey 
Sacramento 
San Diego 
San Francisco 
San Luis Obispo. --. 
Santa Barbara 
Santa Cruz 
Solano 

Bag nets and paran- 
zella nets: 

Contra Costa 
Los Angeles 
Marin 
Monterey 
Orange 
San Diego 
San Francisco 
San Luis Obispo... 
San Mateo 

Ventura 

Fykeand minor nets: 
Contra Costa 
Sacramento 

Lines: 
Contra Costa 
Humboldt 

' Los Angeles 
Monterey 
Oranyve o-5- ees ee 
San Diego 
San Francisco 
San Luis Obispo... 
Santa Barbara 
Santa Cruz 

Grand total 

Sturgeon, | Yellow-tail, | Yellow-tail, | Other fish, fresh Total 
fresh. | fresh. salted. and salted. ote 

Lbs | Value. Lbs. ‘Value.| Lbs. |Value.| Lbs. | Value.| Lbs. |Value. 
| 

ees 
e Bandon eee Seatac a nala saallainminieeie| a ata ain||osia.e=<1ai|') O10 14 Om eaaee a: 
NOOO Gl ee Eee [passe ane tesa a aacyae|-Senemclcccegess|-s.-.--| 860, 096 | 24, 745 
2 ase eee ae beens nen |peseeee beamens| S25 =n 20, S00e(hT 081 | 5-208) 545! eae 
re aeenas hea seicnee ce eeate meee SSB SPER S on. OU lee nooe ilte cece| No, Onn et 
as eel SS | _ era ee (eS eee 2 8 Pein ae leis F671) 770 
HBG Ai [See ee See eee EPS Sie Se 8A 57 58701 11415) [Lo -GOud30n melee 
PRE CO OO ence sl See aa ome psec ieee 21, 587 862 88, 267 3, 531 
6 BES OES SE PIEgS ors ett eat eee tol eae aces 9, 280 464 |2, 001, 057 | 42, 326 
Be stotete eta catare sions 10, 805 $540 | 2,500 | $125 12, 220 600 33, 204 1, 655 
SSE IES SSOP DOS) SEO Bee ot ler eters omictenceee ied etes tokens Ae tiene tae n= ee 5, 180 257 
Breed Se Sia eee) Reco Mo Slee LOVEE Seal id kee Repeal 29, 110 730 
Apes ss a Ulta Se Oa eee yi Ups so aie Eset ie levee |S res 4, 900 196 
eyes see aeate ee ers Bertiosialigae aes Rereatpetcsty es Paes AR Reeenmee (A mee eet CI Esye(e28! 2, 890 

Bese se eciece 10, 805 540 | 2,500 125 | 120,997 | 4, 422 |3, 872, 680 | 99, 398 

| 
| 

213, 625 |$6, 409 | aera bald aE) J ea 915 37 940,489 | 38,116 
eels at ee oes See see seein noe eel aaeinee cn eanesee td Gay SOORimE oe le 
are Webaceeel beapee do bese eee emcee sae eeie appl SARC! aA Vi IEG) IvalG) Gpyl 
Setetetaarate eater ae SB Ece Oa ISOcbaaelooaoe ca boceece Coeetened| soaceea)| dite (i) 5, 255 
15, 946 GBON ee era se cetararete | ioe Se al ete ete cra leer ie Sheath terete 131, 707 5, 245 

AS ReSsod noe Ger lnoeconed necenae eee ee | Dean celmet eT 0 455 605, 718 | 14, 478 
3, 250 DY |e Secys a censor a ictal =e sos | ears cbaiaeal| see: s/ere sacl lfamtctereans 97, 035 6, 598 

Roe Osea Sabob a odode ced BEeoo ee GaeSsos Saeaeee 21, 228 845 109, 653 4,374 
18, 137 Da OTs=seeeknociawts = es SEI 5 ae 43,970 | 1,062 |3, 943, 986 | 97, 102 

Beer Ye eon eg aes oka wa nice wane nis meets [recto ders Ecavatee owe elion qereees 125, 900 4, 647 
Ye ESE AIR ae 5 [Pe ai RE ECS CR ee Rt ee lee ee 33, 822 | 1, 687 
BS cere eal el AIS | A Soy (fata reacts (eve ata etal cls oh he Mall sven revo rotall store nets 123, 021 5, 152 
Ae Se sta [RE PTS YEE ye a Le | ee | | yp ac i| ey 1, 029, 970 | 38, 700 
Dee aa ICBSSC nS EROS ee ene cate ero aee Hore noe Gee ee aateeee- 36, 656 | 2,199 

By bare) Mi OPE esos Season Boseced Heeecee 77, 923 | 2,399 |8, 151, 415 |249, 303 

FeSO ee RB COnEE] Beets a CHE Penne el ae 197, 882 | 2,935 | 813,272 | 12, 310 
Sete letare rail aisien semis chee aera | mierme aiancl [Sis Sphere es eer 76, 325 | 3, 053 274, 879 | 10, 955 
ee aeae.s Sa oaea al sere se ene macmoee | ames lose clears 264, 840 | 3, 924 |1, 083, 360 | 16, 251 
BE ApoE SISDEOCOn bose oad eereren aenebos mete ae 5, 110 155 63, 874 1, 904 

17, 476 673 
7, 787 311 

1, 797, 421 | 30,586 
11, 216 595 

1, 353; 770 | 20, 313 
84,455 | 3,375 
abe ral 683 

EES esac 4, 256 1500 |eee oo. ieee oe 12/1516, 088 127 1215S 525,22 7a nounooG 

| SE SBE Smead nemocite clopss Secial Oe screees ereicien ena 15, 018 450 29, 201 876 
SP SSeS GR eeer See eee lost See soca eee 170, 858 | 4,151 208, 498 5, 556 

{oteabee|lpasotor BRSAe 6s Gee Gobel eos sets tee ss "| 185,871 | 4,601 237, 699 6, 432 

BO AOON ES OSsH lats cee Seen eee roel ees Salk cere ae 6 56,100 | 1, 683 
SO OE IEE SE SEC IG Claes (aac SEE ok SIs | ACe ene [tes Seen eae [5 eee 67, 235 2, 644 
Si Fete ee lee 65,190 | 2,608 |.......|--.---.| 22,302 | 892 | 700,849 | 26,064 
SOON OEE OBE COE Bree, eke See ite cess ORES Heed aes ames es |S Pree 487, 903 | 11,596 

23, 365 935 
578, 278 | 22, 277 
638, 991 | 21,773 
320,540 | 12,040 
109, 805 5, 461 
135, 005 5, 509 
91,595 | 2,748 
4, 264 171 

31,188 | 1,231 

201, 808 | 6,191 |143, 420 | 5, 801 |65,593 | 2,336 | 155,473 | 4, 027 |3, 244, 818 |114, 132 

---|727, 551 |22, 213 |158, 481 | 6,491 |68, 093 | 2, 461 |1,856,302 (36,570 |21,031,839 |567, 221 



182 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Table showing by counties and apparatus of capture the yield of food-fishes in the shore 
or boat fisheries of California in 1892. 

Anchovies, Barracuda, Barracuda, r 5 
fnitina and! appa: fresh. fresh? Saheuk Bonito, fresh | Bonito, salted. 

ratus of capture. - 
Lbs. /Value. Lbs. |Value.}| Lbs. |Value.| Lbs. |Value.| Lbs. /Value. 

Seines: 
San Francisco --.--- 89.053: | 1$390 |225 2-32 Se Bice dl eee S| ee cee ese al este ore eee 

Gill nets and tram- . ; 4 < | . 

mel nets: 
San Diego .........|--------|------- AT 190 |$1, 886 |-o 3.5. -| een = 13,525. | $540 |. .<-.>-enjeeeeeee 
San Francisco -..-- | lis A eter ole ee lo tec ok Se clec| othe eae eee Sore] eee rr 
Mit oti ys fg ee | scree sel Se aacinelSemomestaa > osooa eeoeoerl a5 Seo 9, 200 460 440 $22 

Total os eae 111, 122 | 1,112 | 47,190 | 1,886 |........|.......| 22,725 | 1,000; 440| 92 

Lines: ‘ are ; i y i 
Los Angeles .....-.|--------|------- Day WY CP GA BY Gill ae ae Eee oa Scaeomerlemosoraliscacnasosieo- ~~ — 
San Diego ....-----|--------|------- 152,570 | 6,110 | 41,104 |$1, 440 | 36,475 | 1, 460 74, 664 2, 690 
San Luis Obispo-..|.--.----|------- 7, 500 263 .)| 2 ecokaial ceca lees seis eee == | ie eee 
Santasbar pana eee: |---| ee 2, C00) Ss O0QN isle ae 10, 800 540 560 | 28 

Walia a peuesseeen Sascha isenseee 11, 000 AA0 oe See |---+--- 7,110 280 2 ee |= ee 

Ptah oer) seen ene: 497, 503 |15, 758 | 41,104 | 1,440 | 54,385 | 2,280| 75,224 | 2,718 

Grand total... .|150,175 | 1,502 | 544,693 |17, 644 | 41,104 | 1,449 | 77,110 | 3,280 | 75,664 | 2, 740 

Ge k py han Bead, Gultaeted iss imigandeee! E 
cope ee Carp, fresh. fraehe Flounders, fresh. malted: Herring, fresh. 

ratus of capture. 
Lbs. |Value.| Lbs. |Value.| Lbs. |Value.} Lbs. |Value.| Lbs. |Value. 

Seines: 
frtmaiboldiece cs. ocs| cen asealceccncd |secceeacloonse ce TAH STOR So Olt | See eee 13,000} $260 
Los Angeles..--...|....---|-------|--------|------- 2, 529 TOM eacse oe neec ers 25,000 | 1,000 

TN ES eee ee ape (ES el gery eae [eee 3000) as20N eens ee eee oes 9, 946 398 
Vistntmayee eo ot Sc cola fee! Logue ens naveenaleces es 2, 380 DB ee scala eae 3, 745 150 
Sacramento..--..-- 9915 | $847 |.---.-.-)occe coe] ic. cee jee n= - |= = ewe aa em n= | somes eee 

San Diego..-.------|-------|-------|--------|------- 2,070 BO eaescaelesee as 36,940°| 1,478 

San Francisco ys iby Pee BR Se oo 719,209 | 7,192 

Santa Barbara 2, 510 195 Se cesl\c.s aeons ee eeeee eee 

SONOMS en. cece cn sie 5, 187 D10 | Sen S24). aoa ice e neers 

IPchel ocr cee Pe A eee ee 807, 840 | 10, 478 

Gill nets and tram- ; py. 5 ann R 

me! nets: 
Los Angeles...-..-|... wid olclecsa pies lomiairan cts letos etl cite sereleratnal cere seen | =e im eimcalinieiate tee 2, 000 80 

SRA seine ocisineeicall seem cele eas sotto sccce ciel c cso fiiceee sae © [le eee elfis ate ote ieee Bite 25,470 | 1,019 

Monterey - - 123,B60: |) 4B tee cio ol ee rae elena mam ecto ee 

San Diego.....-..-.|-------|-------|--------|-------|--2+2-222-|-2+--2-/----2--]------- 13, 060 522 

San eiranciscO-...- sess see) eee 34, 000 '$1,020 | 192,695 | 5,956 |.-----.!..-...- 2, 257,180 | 22,572 

Santa Oru: seleetee| sae aaa | tem atie lac. cins eelamele nem 17, 845 G14. | a2- se | ac oe oot ewaeeteee eee 

Mintalectccs sol eet eee 34,000 | 1,020 | 333,900 | 9, 138 |....-- i eae 2,297,710 | 24, 193 

Bag nets and paran- fi ache ea : fi 1 
zella nets: 

Contra Costa.----.-|.. As Masenete lan ste oulbem nese 303; 850) 144550 ||| Seabee on eeiee 227,515 | 3,412 
Tiriey Ai Ee ene) eeee ace leseract Sescconciisesesac OO'R04 hanes. eeweseelenae = 14, 000 560 
CRI SB ASSES BARE SAl PPE ren 4045468 JLGH0GY, oeaeeas| te sain 303, 350 4,550 

Monterey 34, 990 700 |30, 167 |$1, 207 |...-...-..|------- 

OTANGE = c2-2-->--: Sa oR ee pe seed 2, 255 90 
San Diego 890 BD Weaeews-|ec-see-|scnn ence | eee 

PAH) MIMAN CINCO use. el--rcneelnase eee 36,170 | 1,085 COG TU Neo omet atc] (lan = = ar 455, 027 6, 825 

Sew Enh C0) OC) see Berend bashes bararansc soncerc 9, 000 7} ee eee ese = | -- - 

BAN VALCO ra. se oes ter nee Sanna loc peal = wakes HOD OBO ud IO) aman -||10 oes 379,190 | 5,688 

PST COUT een coke Alas ateele| maeimenete |e oters rice sam mete 33; b20.| 1, O80 |om- ees .| sos es) ce ene eee eee 

RVENLODU A ao ttrs ce wal ose matere lanes al kine ote | reser 8; 000)|4. W209). ...---|-<--c22lncnaaereei eee : 

Motallac3.:: aes seca telomere 36,170 [1,085 [2,007,092 34, 181 |30, 167 | 1,207 |1,381, 387 | 21,125 

Fyke nets and minor ‘4 7 3 ¥ E iv 
nets: | 

Contra Costa 
Sacramento........ 
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Table showing by counties and apparatus of capture the yield of food-fishes in the shore 
or boat fisheries of California in 1892—Continued. 

. Cultus-cod : Flounders : 
fresh. : , fresh. » | Herring, fresh. Greniies and appa. Carp, fres aeGeHe Flounders, fresh | Barton erring, fresh 

ratus of capture, === | = 
Lbs |Value.| Lbs. |Value.| Lbs. |Value. | Lbs. |Value.| Lbs. |Value. 

Lines: ; | 
sara Old tisemaacta ss |eeees s|seacicn 30, 000 |$1, 050 | LOO HSI DO! | emma al oil erates nie: c!l'sia'orete’s wy wail etait ore 
MEd AM GIOSE 2520 54|boacceclew stat s|oneteeecles sees HASH OSs aaenan eee a << le o an eieleet | eee 
MIOTIWERGL 72 SS2Seceec |Seoseae Seocnes| b<teenee jccedae ca 31, 470 O28cS; G70" |" S547. |. sare lepers 
PR) eee See eeeore HEeeeoe) Cee aneee Bacon 2, 960 ING Seectae| Sesoesn Seeasnae cae lasoacitS 
MaAMeLTANCISCO= =< =.|Usese5 4|(Ssea = 130, 500 | 3, 915 5, 515 BI | \Scocitcs|Sqsaeao|leamecesced|esssoe- 
Shin Ibi Qoiaes| bese Ge Sadatetel pespoticd becca 2,110 (ies ace d Bees aee ecesascicd |ssisae ce 
Pati barparae. = --\ossss-|esece> =|-s-+2---|see~5= = 3, 990 200M Seer Ws eo toes atell 5 = arayafetare eo eee 
SH Gali ese seer see coe eespee Se eessee Hecasce 19, 950 (WM bemewe sinensoodlesednottosleso-- 5 

Sh Ss ae q pl ed SEES epee, 
Motallz.~6.255<|s-<0> -4|thesce8 160, 500 | 4, 965 135, 210 | 5, 885 13, 670 O47 |. sb Sete lease 

Grand total. . - .|65, 662 Pe 191 |230, 670 | 7,070 |2, 772, 856 |57, 197 43, 837 | 1,754 |4, 486, 887 |$55, 796 
| 

Mackerel A Rockfish ‘ c 
_ oo re sh. | Rockfish F : : erica ‘appa: freak. Perch, fresh sh, fresh salted’ Sardines,fresh 

ratus of capture. 
Lbs. Value.) Lbs. |Value.| Lbs. Value.| Lbs. | Value.| Lbs. | Value. 

Seines: 
Le anlTaihiy AA aaah ood |oeeadbncsaacsce Pas SUN) || ESTED) |besoenoes |\Gacedn clibpaenoond |ssenoboEcaddecdletessec 
IOS OOS) GSAS Aes SSeesace pamper 7,114 DS ee rset eS bse Secmicn aSene 3 36, 864 $654 
“LTTE Sie aS aaa Baal ea sl re ae C25 | 1 oe enna eae 68 es (RICE DZ 2 EO 
on eg oe pee aegl Ae eee Eee FACT [Dol Me 1ST Ee iReader (Cpa Mesa 5, 000 200 
Saeramenboe =o. 22c\sscc-coe \seemeee 1,114 Cy (| eee |e OE | Seine | eS aes | eed 
‘Sian IONS) See eeeee ecooeced secsecs 14, 725 BEE |sestessceelbeeecse [Soncence||Saecces 3, 000 120 
Sane TANCISCO\= tass|<25-2--4|s-a6-< - ZOI TOS Gn Uses cera sapere see teaver retainer rere rate 703, 130 | 14, 063 
Shunde ii) See Geeecees) SSSEnee IS Seeetce] ee cree Ae eee lee rseas 275 $14) |loataceterl|ee acne 
Shinji (Gris ee eed GSSeeec el CS aEee SEE ecee emcees (Serene (eee anes 2, 620 AZT Sess see eee 

PROTA teens | eceee se) cocasne PED OSOs| Syooou las ae/ set sia|\Gaectee 2, 895 145 |747, 994 | 15, 037 

Gill nets and tram- 
me] nets: 

Los Angeles...---- GRSDONS29603s4 | Semis tesalice ance lease naa al eeadnealcts sane seladates|cemeeeee Eoeteae 
Winer Ne eet tase 21,475 SEL lancceessed seem bod leeceeer ocr rec brocsoad |beasecad 
Monterey <---> --.- 125 Gilesessascleomsae BE telnl) hae BY" Secee Pee Seccecepocsosos sesoscc 
San Diego .......-. 1, 020 2G ese Oe EASE eee aancobt ser SEenree seooseed Serre. ce scarosca Ecdasoe 
Mallehiran Cisco ease, 28 sess | sence |- nse acc|ocussae S403: |. 2041s Ss. =<) ena aes ee eee 
Santa Barbara ---.. 3, 080 Gy A SA ae Beeceee Saecre: Ged Aer Shae Drree Oeelere? bbG Honaesem lsccackin 
Santa Cruz ....-... Dvd asa ADS: beeen sel eee hee 4350551) 18728) [Sas ce osc | EEL y eee (a 

———— =| | — 

otal 422.2 74, 058 | 3,019 | 21,475 | 859 | 484,618 [11,401 |.....--. | See oes |sa com poe 

Bag nets and paran- 
zella nets: 

Ibs) JG CIE ee besigooed aposbe 17, 727 709 11, 938 QUT |Site 8 ecllasaasse 5, 000 200 
rat Gee cannes eae ness e|<<as5-5 1, 000 CAN Ree Saeertod besecaal bedcese|Eeesece||S5Ss558-|oss025< 
SETI ee 56S een 4 boeroece|seoeeee 5, 275 Pa BAB eee eee 6 erceeed loccceee| bonccincs||¢occsce 
San Francisco .----:|\---4-- a |efje vances ociattdleecccas Ue OR e-P6 8 Beeoeeee OP eEeer corscied clicaccsae 
SEO CT] eee Eee eae |e Vererel as eae weeiees 45-270 UE SI | ererera accretions, hah | tote eee eee 
MeniOMee cst ao ases sess osSes|t 525 Se|- Lae cs esleseacs- 7, 780 2316 Gl ae ee OES (ier ic |e me 

Thi £282 hos eel ee Soe PEPE 24,002 | 960] 156,091 | 5,332 |.....:..]......- 5, 000 200 

Fyke nets and minor 
nets: 

MPAPOrAMONUO. 2.520 -c|sstee se slb< on. c6. 4, 554 WAG S Sae Bemeciog Bere ado Geane bal Skee booarcau | Seagace 

Lines: 
EMI OLO bees a0 | ae oe oe s| sense. -|aocssaccleias~cs 502000) IL 500 seeece cine seca seecee aeleees mee 
Los Angeles ....... PTOMOn2i | Bad03s lessees oe liccee ee 45ST see Bao alee od see ls os oe [eee Sele eas 8 
Monterey -.----.--. 6, 084 280! |eidecaseclansoss s 368, 520 | 7,369 | 18, 580 (Seo abe san|Scnones 
Onan Pers oeee aee tee o see sl gac = bs|acass: 4, 320 L7dalniee aaeies|s- see since soaeleeeee as 
San Diego ......--- 3, 750 150)|- =o: -<5)---52-- 50; 0008 |) 2000) on nea aes | tee aia | ioe ree eee oe 
Sani i ryancisco esata eee el= oceasa|-cess cea lesnsss< S5LNGI4: 10-548) eas aces aes a5 Ate seeete ae sec 
San Luis Obispo--.-) 11,300 A5GH emetne sealetses.s 98, 240 | 3,865 | 6,500 Cyril eS el eee 
Santa Barbara ...-. 2, 420 TE peo ocd jonSecae Gsbenececd eeeoee 275 1 Be AB ood lesceses 
Santa Cruz ......-. EPSUOM en Tas (eteeee seers S80 805, Sn abGiisee eter Mewes | Come aan eee eS 
HOVOM He. = fo seen een ee eee ee aeee eee seca oe eee 3, 700 TASH Cee aera enn clu. copies Saeeece 
VWGTU Ree BE Seer Ee eee sed Bpae0 ce Gabe oee ise Lectks 6, 220 GAG! |e bitereeel ts ae were l'atays tetera eer 

Potalts 2.52.22 239; 906"| SO G845 |e... .2.2<)2.-c555 Hf 0625326) 315,041 |) 258355 1 1, 081}. 22s ete... 

Grand total... ./313, 964 |12, 703 |335, 117 |10, 927 |1, 708, 035 |47, 774 | 28,250 | 1,226 |752, 994 | 15, 237 



184 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Table showing by counties and apparatus of capture the yield of food-fishes in the shore 
or boat fisheries of California in 1892—Continued. 

Salmon, fresh. Salmon, salted. 

ratus of capture. 
Counties and appa- Chinook. Silver. | Steelhead. Silver. 

Pounds. | Value.| Pounds. | Value.; Pounds. Value. | Pounds. | Value. 

Seines : . 
Del: Norte. enc Sees 49, 563 | $1, 067 99,124 | $1,534 49, 563 $867. | ...2--cmed |e eee 
ELC OO beets ete | as eeeoetc os l|saeee one 388, 050 | 12, 935 129,350 | 2,587 21, 630 $865 
SHASTA Soe a cece te 31, 445 TED). |5 5 ae etn 'o wlsin's all aise ww ws [premiere rele estes lao, cpe.e ete +) oer ee eee 
Tehama..........-- WAGED) Sh Pale oss cgeeeodalh ssedere /Snecoser catslebeten>- eee cote 

Mobalee oie == 209, 397 5, 062 487,174 | 14,469 178, 913 3, 454 21, 630 865 

Gill nets and tram- 
inel nets: 

Contra Costa .....- LOST aol | pAl SOB = sence ate satel ate a/ecalaretal| miniere ale a)aml wee ee ee le 
Del Norte.....-.-- 84,000 |) #2) 520: [ico ncrcvesn| nance 5] tee suleeee |p ome eee ee ae ae ea 
inmboldtiess:fc's27| 25 6 eee eee ee 394, 588 | 13, 163 131,529 | 2, 630 17, 370 695 
IW EA WIL Se ee cee oeee 12, 000 ERIS Se aee espa sees S cc) Kascsoneas sd lesestese locas see ees 
Sacramento .....--. aah AS et eee eeooseod lpcaemsng sscSccoqdeec|sasenenaeeconscccclaccnss-- 
San Francisco ..--. fi el 222928' "44, OUT We cc 5 Sottestnn nl Sees cera tee 2 riceainainn| eine lets lene ere er 
SOLANO cece o ee sescae eileen? al ea ecsase jSctontS¢|hesaaceoe secon oe c| sence sce eee 
BON0MS Wccess cee - ee 28859 Pols (30ll Sea seeeee eee Boeeroee | Seperate a5 enessae4 Seca saac||.2225.-- 

Motel see. oss see 8, 310, 717 |135, 038 394, 588 | 13, 163 131, 529 17, 370 695 

Lines: 
Monterey.-----.--- 6, 915 41D |e oie ho et aera oto teclen| saeecieoe sace| Nose hed eos eee rr 
Santa Cruz ...-.--.- 14,175 G40 fo ic once cine |ioveln wie eine nee =o’ ne ore sees e cicero cel er 

otal eae =e een 21090 {It 1s 55s) :ceeaee See | een ers el earn ee | i. 

Grand total....} 3,541,204 141,155 | 881,762 | 27,632 | 310,442 | 6,084 | 39,000| 1,569 

Sea bass, 5 | Striped bass, 
Ganecies and aype- Sea bass, fresh. Salted: Shad, fresh. Smelt, fresh. | TBR. 

ratus of capture. 
Lbs. |Value.| Lbs. |Value.| Lbs. Value. Lbs. |Value.! Lbs. | Value. 

Seines : 
PET O bieters sre se |< ses nse |cln weais «|| = a'aterarefetel laa ences 100 $10 42,250 $1, 056 
Iba) We RE ogee 6 sabe ces ease ces|poodecsalacetsase|poososcc Sean: 75, 323 | 3,013 
AIG Aa eapanosSeo oodseod bonpdad| saaocses bceceaallaescoccd boas sa- 24, 500 980 
(OURS) pe peccosassel ss sagoqR SAE ocos||Kohosgqod|esSgscoa prcaccisqjeosshac 11, 921 477 
Eon EC fe Bs SEP a 9 RG Dh NT 9h I 13,645 | 546 
Sanetrancisco ¢2-22| hase ane lesen ee coe Soles bene as see cinel eccnine 112, 470 | 4, 500 
PSE yl etib gout: eeersel Beieeersiel Perce isesee era) Bete es et ee fee see 4, 260 213 

IN Ut Warr oc See rs |e | oie eel eae tee ree ee 100 10 284, 869, |10, 78) | 22 sec eee 

Gill nets and tram- 
mel nets: 

Wonira | COSta: 65> -esiac cen |eecnces| = sesbieeel sae ees 139; 364 14, TRL soe see See lee ccee 38, 947 | $4, 674 
Los Angeles....-.-- 2 boos @l02) Se sane eto Beal in cctestee ee seer OL LOT: | 2,044 oo cere eee 
Marin Ae seseccane 13, 000 O20 Esecccee| secs sce SS eee eel Senses 20,500) J, 020) |. ~~. al eeeeemee 
WG ah i) Oy eeaeesoqo eo eaod Rocosse sonaso9 nnsopeaaaoces =a lsecaces 74,868 | 2,995 | =>. .22es|eeeeeees 
BACTAMENLOSs2c cts 2 season etter ls eeeeerdleee toes 215579) 295" esate ecioeneoes 199 30 
San Diego.......-. 2, 375 thYh| Seco ee | |RaSycanl ens loca tee 4, 355 174 | eaters | ptemmerters 
San Francisco ...-. 18.00) OAL |e tere pcre se 242,749 | 4,855 | 433,747 |17,348 | 18,153 | 1,315 
San Luis Obispo-..| 61, 650 | 1, 808 500 C8 peeoeerse se bocce 5, 300 aS i esgic eee 
Santa Barbara..--. 7, 640 BY Pay BSedoctec Cee Gemaers a4 (A: toss 3, 740 WEY Gnere ere sco oa> = 
ATCA OTU Zeon naa ae cece ismeee ah) pees ate eee 35,000 | 1,400 52, 822) |e) 090! |. so. 2<..c]oamemee 
LAO poe ee ee ele Bk con Gals eee a |Laccoee nea wee 87, 702.) 2sGB1 i Se setae ots sb ore 32 = 3,910 469 

Motans . fcc casa 222, 568 | 8,311 500 25 |526, 394 |14, 362 650, 939 |26,044 | 56,209 | 6,488 

Bag nets and paran- 
zella nets : 

Contra Costa ....-.. wha caiatate a dice oll ee ata ats lbie'a Waaps lice aiaiearerelis « uisrale.s 151,675 | 2,275 | -o.cscee eae 
HANS AMC OCs ee anemia -& eee sel case eal ae tees oe ete ba melts atisince| ss. see 61,:000, | 2,440) |. 2222 eee eon 
ROI ec as ewes chet cnt=ecl's sceeeelo a sess ck lee tee collect cue bos cate 202; 085 |:8,035' |; -2--2 -sleeeeeme 
ROPING aot ob o5 sisson] aia) einina|» Cae ale mcidauias laine Mini oles Sena la<kbs eat 18,'700 548 |. decom ws Poe 
PAM TAN CIACO preoal ois cial eh apceit| hie sue melioee eee erase let's ale meme 803,351 |4;550) |e se one |eoceee = 
TUNA UCD on eb cette ||: petite At: aiveee ala ccees cules ceetela ns aaeias| sae 252; 795 3798) |b os eee. heen 

A) a ee ei [er Sent pp oct Coase eee arse I asag ise 984, 586 16, 640) |. . 20. cl eee 

Lines: : 
Los Angeles....... 16, 659 C66. \oe.0csc00|t ave cull pee keel Sxetets:s|~ oc. cst cee| Dewees eee ee eee | Sea 
San Diego ......... 7, 625 BOD s\o.e sas% Sal Foecc ool e's Pakeeee| es ote o/s sc. (Sa ce leiee Cen tote bee eee ; 
Santa Barbara ..... 6, 360 B28 it sisters scmiw || ou a olkyei| pata ieee |e ata mn, | 4 o wteteie meme SiO eee | el eee | 
VEN MAIC oe oboe tbs ase cols bamee 4, 000 GO PSR Bae tite S50) ok Sia astern nh | eal eee ee 

OLA ese eee 30, 644 | 1,299 | 4,000 NGO |S crore cee < 4] ae. shee cece meme em ereeeee| eae 

Grand total. - -./253,212 | 9,610 | 4,50 185 |526, 494 |14, 372 /1, 919, 894 |53, 469 | 56,209 | 6,488 
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Table showing by counties and apparatus of capture the yield of food-fishes in the shore 
or boat fisheries cf California in 1892—Continued. 

Yellow-tail, Sturgeon, Yellow-tail, Other fish, fresh Total 
Counties and appa- fresh. fresh. salted. and salted. Bs 

traus of capture. ; = 
Lbs. |Value.| Lbs. | Value.| Lbs. |Value.| Lbs. |Value. Lbs. /|Value. 

| 
Seines: 

IDG. Gn Gibb gapped] Segre Ged BeeeSEe Pass ss Motor So Be see eset tect! terete 198, 250 | $3, 468 
Prem bold bisa ee 2 |e 3 te - Reece |Sa ote eal oemece tee eect esas eee le ceceee loeyciters 768, 753 | 21,190 
IL@s) 4G Ee oco seoseece passes) eccobcd Hin ase ieee. a" eames 14,174 | $684 161,004 | 5,737 
WENT > popepeagstee|booeogee Seca ells so002 55 boseoed|asededs sercee 4 SRBasss oe lao-eeee 100,971 | 4,039 
Oranpei ss. - 2-0. -|=--525=-|5 Se Binz Reise oats | eae 2 erento eee Sa lever os, ai a ate elars 27,046 | 1,082 
SEVER TCT eS eel Bee OETSe ere eel es eee [5 cee [eee Se Bese aes 63,168 | 1, 447 74,197 | 1,861 
SIMU NOL Oy Sets a2 alm ariemete looses =| saeco onl e ace ect (s-ae secle— =< se 18, 150 725 88, 530 3, 540 
Bearers CISCO meme. - ie eae ee cs Se | hore se ees | seer alee leone eee cere 15, 550 547 |1, 887, 625 | 35, 668 
(SEEIDUP? gd 6 el ae ee es | 18, 620 $931 800 $40 16, 000 860 42, 465 25123 
Sion Chea ae aeneet eee (Somer Weve je cesls oats eclleitaianie ell Sierels sieve [aloe atirels caress e.ccre 2, 620 131 
ORD CITL AGAR ogre ACE] He BOB Eel es atae] GEC earesCl | Seeaare ses = earn gl eee |e Aen Da ee 31, 445 785 
NOMI ame eee Seon | er eer lcm ere tele a cae ae tomes seeclinc ec ba lhenoc ee scesaaed| seeds 5, 187 210 
PPORAM ae dace cssssleeeeeomale cece leotoce bess. - eo eee Je-nee+- 128,389 | 3,210 

Rotel) sae ses SU eb ce cS 18, 620 931 800 40 | 126,042 | 4, 203 /3, 516, 482 | 83, 044 

Gill nets and tram- 
mel nets: 

Contra Costa-...-.- ie Ast Oy) HO, oth letorere steers ie cise Se tae sie ell ereere ei 1, 080 43 |1, 491, 297 |. 58, 628 
INBIONOLC: == 2-: 84, 000 2,520 
Eom poldt, =.=. -=s-- 543, 487 | 16, 488 
Los Angeles..--.-- 123,010 | 4,919 
Migros Sse os 252-- 117, 445 4, 698 
Monterey -----..--- 564, 851 | 12,988 
Sacramento....---- 106,710 | 7, 232 
San Diego. .-.....-.- 96,375 | 3,853 
San Francisco. .-.-- 4, 686, 1382 |108, 627 
San Luis Obispo--. 67,450 | 2,019 
Santa Barbara... --- 24,100 | 1,195 
BamiaOruZ. = =< == 2 150,705 | 6, 052 
SOlnORS 2 sa-oe eae | 1, 258, 756 | 47, 849 
Senpmaesssese ss: 2 | 28, 839 | 1,730 

ovale Sse. ce et 934, 872) /16; 360 |-:-.2-.- ppecece|ssssces | Boshase 65, 233 | 2, 032 '9, 338, 157 |278, 798 

Bag nets and paran- | 
zella nets: | 

Wontar Costaj-- 32.5) - 2-2 2 Seas aol aie aot |aaacciedie oom Veneers 228,185 | 3, 443 910, 725 | 13, 680 
103) 200) Gee aoe |sagosece NEaSeOG EcAaee CRenetel Semone e besmeeren 73, 845 | 2, 954 283, 314 | 11,333 
Minimum 55-5 = se c-|secee elses esas hee 083 WIE ro Ih eee 303, 519 | 4,650 |1, 213, 402 | 18, 302 
IMOHLOLO YS semisas clea ae oe essa Saal sees aoe sce acallne Seyaees pac oot 4, 420 125 69,577 | 2, 032 
RAN Cl sa> fc ess |= see coll sees so ome oe elo ee teed eee cot sleet srl [tyme Mase et 22, 737 908 
SHin JUICY GRRE RS Aa Peer na eer Heme bg rkeries eae A eee eg SSUES A nee ese 26, 165 246 
PMMA CISCO mss | Sees oe sec ee fee res Smee eso lhane >) aol eee 508, 657 | 8,123 |2,001, 011 | 32, 426 
UBM TLES CO DISPO aot | == = 58 3)-)| Sess colon & ateee | bereits ee a aie shal teaver eae eee 9, 000 450 
UMMM ALGO meets liane associa cat eon en eee ees |a aos alee eee 379, 185 | 5,686 |1,516, 755 | 22,751 
Suvi) (Chi Beas tse See ee ce Cees oe ae See aa) eer [i Se hc co epee ee | a er 78,790 | 3, 152 
WiGmhains sands sete hsscs< sct-| eadeas 3, 170 gy Sees aoecee 2, 000 80 15, 950 638 

JUGIGTLS coe peel Rae meee) Eee ae 3,170 TOTARR oleate 1,499,811 |25, 061 |6, 127, 426 |105, 918 

Fyke nets and minor 
nets: 

Wontnas Costar eee s= leo acs 2: |so-5- 22) obec cn cleeb ees cltee-acit|s Steel 26, 205 786 47,547 | 1,426 
SHDATIIGIUTO. Boeaae Sa b6eod Cease BBee see eee mee as rte my tae aaee 180, 3829 | 4,355 | 219,288] 5,832 

oialmese ns es aaeeate oc |soceneslascacacdlssccs alegeceadeet core 206, 534 | 5,141 | 266,835 | 7, 258 

Lines: 
SOLED. (CHBTIE pecasea ft ROP (OR I EE yo 3al Np | Fe a |e Ue ce | eae el ( 49,280 | 1,478 
Humboldt 95,000 | 3,900 
Los Angeles. . 663, 943 | 21,725 
IWIN) one Seeneel lsee See Gee Bae ae 445,289 | 9,982 
OiEnEG Che oeoeecocn jsonceacd peeeee 10, 960 435 
San Diego 50, 000 | 2, ! : 125,925 | 5,040 | 622,745 | 24, 102 
San Francisco ..--. GIR SCUn | Els S40n ene see ee eles a ee Bee et 92,715 | 1,343 | 641, 664 | 18, 197 
Ed Pet MOOR iE Ra Ro aeciad Peaemoel Sesoared Meer ee] eee a ae em Iie Hoare ees 125,650} 4, 984 
Santa Barbara--22:|Seeo-ese|tccee a. 16, 380 819 | 1, 000 50 3, 450 173 117, 235 5, 872 
Santa Cruz sooo 54-2 |e ce ae ncee sete rate 5, 068 
SOLES OSs See Aaa Oto |) 2 Gn jaca cee 2,176 
SOT ae are ee ee es We a 148 
Wenturaet: 5.22 a2 ees 4, 830 1, 322 

eRotal see. 5 2 183, 145 | 5,494 |184,197 | 5,531 81,632 | 2,957 | 245,550 | 7,494 |3, 005, 441 | 99, 389 

Grand total... 718, 017 |21, 854 |155, 987 (82, 432 | 2,997. 2,143,170 |43, 931 |22,254,341 |574, 407 
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Table showing by counties the yield of crustaceans, mollusks, and reptiles, etc., in the shore 
or boat fisheries of California in 1889, 1890, 1891, and 1892. 

Crabs. Shrimp and prawn.| Spiny lobsters. Abalone and 

Years and counties. : ae 2 ’ 

Pounds. | Value.| Pounds. | Value.| Pounds. | Value.) Pounds. | Value. 

1889. 

Bag nets: 
Contra Costa ..:.-.}..... alatetevainini| states aera 919,221 (Sa TCO Ie site cus elation ame ae PP CSS eo Se 
Marin cea eee Rie. le oo 1, 225,628 -|"55,,698-|..c2222200c|-secebe- | eee 
San MPANCICO see ensecc- seee mals eee cae 1,345,221.) 84559 locos cc ee els cove em a|ccee senna eee 
SanvMasteot..2<s-''-|So-<pacee-nlek once 1,532, 034.) 69,616. |\2-222552.2.|so-+5 <2.) soso cee 

cre eal Tea al oraey 5, 522, 104 |951, 687 |....2......|--2--0.|-0.00 

Other apparatus: ae 
Humboldt -.-...--. 86, 400 $3; 000). ese s|eccrsccclecaccs cee mslorsn se -| occa ae eae eee 
MosvANpelesisa5-6ct| eae cecal eee eee eee sits sleemesene 108, 000 | $2, 815 19, 810 $452 
WRG 7 oeinBesssao| pose aa sess e552 555] bose sees balleS cot 455/53 oboe bets SSaasce 3, 850 73 
SION DN Ease So pecans aac ||Batcoses|besaaebecesel»Sochece 48,158) }) 15203, |. <2 523 s2see| eee 
San Francisco -..--.. 19445000) ||| T6104 bn aoe: Seo asco ee soe eee eee eae eee 30, 000 600 
Santa, Barvargss-25 (0s oosctass volamcesccelsecccme eee ce tiee ems 110,300 ; 3,309 228, 879 5, 877 

RD bale meats eters 20300 AO 0M TONOESM Poker ace eile eter 266,458 | 7,327 282, 539 7, 062 

1890. a ia. = 3. | a 
Bag nets: 

(Contrast@osta > ce x<> teccea es omnes secs 967,947 | 43; 983) | cece annma| rae veeinie| as cece eee ee 
VERE ers ats ols eiathel||< = ete me eine Shep 1, 290,'600).') '58),643)) occa ccc} anes eens | -— cee 
San PANCISCO 2 <-o hc ee nome eette cise 1,941,055: |, 88,894 | 2o2. 0 -5./C Sie 5e.| 5-0 e oer 
Sant Miateouee cna! | 0s Meee ences at 1, 613; 246 | 78,303: |2252 25 .2eclen-s2 a2] le cee 

lato Shee + bes peacoat open dir 5, 812, 848 |264, 823 |...... sid |-ce Soe-lencnneee aa 

Other apparatus: . 
Humboldt<.2-2-<]  '90,000,'| 3) 125"). -. cose on Ae Be ee bee cleecceeek | aoe 
Los Angeles...-.---. 107,000 | 2,810 860 34 
IW TICH So onconcame eauscecen ser pa aspen |-oenooosenes|oseectelsausctonpesissocosoe 4, 400 83 
San Diego ......... 40,370 |. 1,009.|...... 3. 3a 
Sangh ranciscocc—-.| 22,000,000 (SONO00U | aacem nccinek | to ane cee |aeeee meee | aeermeters 28, 000 560 
Santa Barbara..-.. 130,940 | 3,928 114, 933 3, 942 

RGtA aa scsce ce 278,310 | 7,747 148, 193 4, 619 

1891. =|." | sn 
Bag nets: 
Contra Costas cascer|socee ei eine lesiesioiers 813: 8065) 36.967 | Seen clans | serene diate | ocie nee 5a Se ee 
Misirin ereiers = aim lon Se retesemne| aeectome 1, 085, 175-|).49) 289". = 2222s | otc. cle Se ee ee 
San Wrancisco.3.-2-|\cc-s2-eemece| ces ook 1,631,282 4) 74.585") 25.2.2 eees|2ace 5 Sl ase ee 
Rhein coseaase |lpobeacnorens | Sozemase 1, 356, 3845 | 61, 610 samees|-ceecle ss] Shon doe eee aa 

MGbaloe es et cal eas Ad ELE, 4,886, 558.999, 451-|.b........|-0-:- sc 4|cceune nee 

Other apparatus: At Alaa (aes papa 
Humboldt -.-..---- 98, 100 3, 4064) s2oeec wee lls Secs bet ase Aloe cates lee ee ee re 
MOSPAM POLES ose ne-er seem soa < ele ae tae omens. Seem eeer ae 102,125 | 2, 688 5, 135 86 
IMODTOLOY Sasso 5 cael SeeHieite ww iap al Se ctdtinale|s aoe © cee |e beta Hee en ee eee 3, 700 66 
IAT IGMO esis ciae « omil leit ra aus cemietelle,= ie siete eee cre meee eeoes 25, 000 625. | sc: Tete e en Sees 
San Francisco.....-. 2,200; 000: 190; 0000) 6-6 osec SUE Roe eee we eee 24, 000 480 
SantaiBarbara-.-s|teseo esse eco ccs eeae oe bee 145,120 | 4,355 241, 826 6, 248 

Dota vas ageme| |e, 546; 200) (03 4060 saad. poe eee eee 272, 245 | 7,668 274, 661 6, 880 
1892. —— | — _ a fa 

Bag nets: 
ontra Costa......- 885,010 | 40, 195 

Marinksascsktonc 1, 180, 020 | 53,590 
San Francisco 1,770, 025 | 80,389 
San Mateo......... | 1, 475, 020 | 66, 989 

Piiglee oo: 281) A iecedctoscleaisdesa| B, 81D OFS fades een ee 3 

Other apparatus: 
Humboldt 
Los Angeles..-..-..- 
Monterey 
San Diego 
San Francisco 

112, 320 3, 900 

2, 862, 320 |102, 900 

128, 425 |" “3,340 

"90,000 | 500 

“""154, 850 | 4, 646. 

303,275 | 8,486. 

| 238; 463 

280, 427 

es ee 

pea 
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Table showing by counties the yield of crustaceans, mollusks, and reptiles, etc., in the shore 
or boat jisheries of Californta—Continued. 

Clams, hard. Clams, soft. Mussels. Oysters. 
Years and counties. ; 

Pounds. | Value.| Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

1889." 
Hmm bolat 6.25 6.5.0. =. 43, 750 $937 10, 800 PLO tia(avalaatatecec|||-lsiaa ate me ow alain mb ate fee mite ee 
Witininese s  ccto acto 3c 32, 060 690 11, 100 TOG Preece ee SO acta ro [loca ammo ee 
San Diego ........... 420; 000),| * 3000) | Seaeaee coe cle ee wee nee Boren |e eacieea | oasis ce eee ae cee 
San Francisco .....-.-. 74, 900 1, 605 1, 096, 800 | 11,518 | 2,100,000 | $8, 750 |12, 369, 000 |$571, 525 

Motalsc se. 570, 710 , 202 1, 118. 700 | 11,897 | 2, 100, 000 8, 750 |12, 369, 000 | 571, 525 

1890. 7 ’ , 
Mumboldt’...-~.\--'.<<. 42, 000 900 12, 000 BOOM se So clase Ss| hb aoc.o5 melee sions aeteioe| see 
DG OM Re eeee a Seeeee 30, 450 655 10, 080 OU eps So). Se see cos) nk as5 see eee 
HME LNELO) = 52-225. = SDOTOQU0S Ree OO0N eee sasira Peete ete | eee See ote |e Sa iahete etd | 2 =e arose Sete eee 
San Francisco ......- 89, 530 1, 920 1, 289, 900 | 13,020 | 2, 700, 000 | 11, 250 |12, 829, 500 | 592, 137 

otal sss sss6= -| 511, 980 5, 975 1, 261, 980 | 13,421 | 2,700, 000 | 11, 250 |12, 829, 500 | 592, 137 

1891. Mea Tscthh a; a) ‘ ea 
GMOs ei -is.<- = 47, 250 1, 012 15, 000 STD Sua oie real eate create pia cioterctsaretctetall a ake ater 
JMC), Sek oe ae eo eee 28, 700 615 10, 380 TOG) |P.2 3 2 PS Soe St keene | a emteerne 
Nae DIE SOn. <2. 5-1 280, 000 a COLORES Si Se tegen ol Rien Srey ain ee |e es al S.sheiec ames 
San Francisco.....-- 94, 850 2, 03% 1, 489, 980 | 15,396 | 2,998,080 | 12, 500 |13, 387, 800 | 618, 455 

oe 450,800 | 5,660 | 1,515,360 | 15,877 | 2,998, 08¢ | 12,500 13,387, 800 | 618, 455 

1892. 7 oi, ey : ay ies 
TebTiniys) Ghee ees 52, 500 1, 125 17, 400 430" | RSs 5 cee tani oa soiree | eecira a eters eee oe 
Mitr ries seas sos 5 5a: 33, 110 720 11, 040 UU Pewee tee tee (oo eres shee | ta eee reer epee es ; 
San’ Diego . ..-.--.-- APA NY | Te etUN eee cad comrel oops sem eee sane SSaeen ha beecmins oe eos sece 
San Francisco..-.-.-.. 141, 890 2, 804 1, 988, 760 | 19, 888 | 2,880,000 | 12, 000 |15, 098, 700 | 698, 257 

ROU Ess? Ace te 479, 500 6, 449 2, 017, 200 | 20,433 | 2,880,000 | 12,000 |15, 098, 700 | 698, 257 

7 a : Hair-seal, sea- 

Bepoue sual Reverie eon ala: | WEA SY | ai 
Years and counties. otter pelts. 

Lbs. | Value.| Lbs. |Value.| No. | Value.| Lbs. | Value.| Lbs. | Value. 

1889. 

MUGS ANE BIEN an aimiate ool ainte sta mie iale moieis|| Sata cle/ain/e| ees ware 219) | $580) |) 752005) S288) eevee o lee eeaers 
NICE TIN eet oro a Nore ee ial are arte = wAlie eee le TI 2HOMISS OO OME <Seeca eta secs ose wl et tere cs eee tec ey ect ee Pee 
Mionberey ..2-:.---=-- AGS ONO Pa asOs ee ect ac les ee ls a = Aes ee Seal meaieeen  e  oe 5, 800 $232 
San Francisco. ...... 15, 000 40071930 000%) 25400) eens 5 |S ss eae ee eee eb s 415 chee Scale eee 
Sah LOTR WOO Rees Ee oUeHbeG beSecrne SEtee ase ae eer 78 OD Sor 21 ON lee OM. |e = eae 
RT bean es aT DATA S ors ators .a0sye's eels ee Ce oe 181 | 3,423 4, 200 224 | 14,370 575 

otal e 483, 000 | 38,190 | 41,250 | 5,400 474 | 4,198 | 44,610 | 1,619 | 20,170 | 807 

1890. Sat re a ra i 
Lg AWEIG Saodabded be acb ones Becreses Ea apare  comeee 83 225 | 4,800 192). 22 -Sosclh eee 
MUSTER 2326 Gen ee ee AS ae ee |e V2 DGS egsO0! | Paes a 2.0 lasers | ators toe eee ene ee 
Wonterey.-=:---'------ 2560008420; 480) |--5 ae ere eee kas. |e a eee ee ee Re bee 6, 500 260 
San Francisco....... 10, 000 300!) SS) OOON| "4200 aoe 2 Soe lee ee line cee ll a ol Sr ee 
Palas OMISPOs ssa) -eeae 3c |tiatos5-— |b Jook eee sogee 53 J43) |(40.480) 11 343) oS ee aoe eee 
SHU LEA Chie Aol ore ae ee ee | Pane [eee 199 | 2,527 4, 800 256 | 22, 845 914 

Moods osacc 266, 000 | 20,780 | 47,563 | 7,550 335 | 2, 895 50, 040 | 1,791 | 29, 345 1,174 

1891. i are [ (er 
WiEgHet eo Sesacccdnea bel CROeRSEee SABE MDM AG ME re oof Ol leterene inte ere rate etal  etsvavale e ee| See ears oe esr ene oieteraretee 
Monterey: ssses5- 42. SOWZGOR NOS kOGUil eer fee SORES NIK Pea SN Te a ie a SUR at 7, 780 310 
San Francisco .....-. 8, 000 PAO IP Si OOM 2s, OUN | sate ms ese atm oa! ote rears ers lls etnias Dis Ilsieieeterete 
Sadie s1 O MispOs mes | hes see os |e aoe |h Saccegeleceaues 133 SOON At O40u ie A080 | 5 sae a) Sees 
roa inits Wal by 8 of hi aes ee Sel | ees a be [teense 182 | 3,597 4, 500 240 ; 11, 361 455 

Totals =. sso 308, 760 | 24,200 | 49, 762 | 7, 770 | 315 | 3,956 | 46,440 | 1,643 | 19,141 765 

1892. RS a aa : i bikas 
Los Angeles....-.-.. ete BLN 8 UE ST ol ea matey Rs A TEI fies “Gah es stern ag Sh fe AB AEEY SS 
Wlernirieet sey Sas [ Same pl SUG be aagene Ea ol Ait he ie ge D2 | Ce a 
Monterey..-.-.----- cai ROO Ts Omen ee OL OM laser atoms | teres ol ene cee emer (emma [beens So 14, 835 593 
San Francisco. .-.... 9, 000 PN oP tae ai ete Ee ee eet ee ees me Se 
SED JETS C0) SiS eal Biers etic! ee Bee Said Re 95 ZoollsOnOlo |p, 200'||). 2 cas aa\learee- © 
SAN LAEE cap AMOR Ss. lou. 6 eenenee eee laec cc. cecls ocaece 85 | 2,221 | 2,150 112 | 13, 490 540 

PR Oba a2 carne 366, 622 | 28,880 | 45, 625 | 8, 650 301 | 2,807 | 38,165 | 1,312) 28,325] 1,133 
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SAN DIEGO COUNTY. 

As compared with the last investigation, the fisheries of the most 

southern county in California show considerable fluctuation. The 

decrease in the general building trade had called to other sections of 

the State a large number of men and their families, thus reducing the 
home demand for food-fish, and consequently curtailing the extent of 

the fisheries. Some attempts have recently been made to increase the 

domestic and foreign trade in fish, but these efforts were scarcely suffi- 

cient to retain the few fishermen employed. During 1892 a limited 

quantity of fresh fish was shipped as far east as Denver, Colo., and oe 

carload, made up of crawfish (i. e., spiny lobsters), fresh fish, and salted 

fish, was sent to Chicago and Philadelphia in a refrigerator car. It was 

probably the first attempt to dispose of the abundant crawfish of the 

west coast in the markets east of the Rocky Mountains. At the time 

of this experiment the true lobsters were very scarce and of high price 

in the Kast, and the crawfish was regarded as a fair substitute and 
met with a ready sale at good prices. 

The yield of the fisheries of this county is nearly equally divided 

between fish consumed in a fresh condition and those cured. The 

ageregate amount of fish proper taken in 1892 was somewhat less than 

in 1889, as may be seen from the following comparison: 

Fish. 1889. 1892. 

Pounds. Pounds. 
(ONE ee ee, Se a ee ee ee Ee ee CeCe 630, 400 522, 000 
ONPOM Re eo cece k cise Seresie emis i Latins (c ie es Oe oR oes Sao Soe eae eons ermine = 530, 220 566, 365 

otal sas dois: sacie.« sieisasicebiseekc ciciac Merce tenis attitaee aha bremaisecio as trwiaia | 1, 160,620 | 1, 088, 365 

Both the dry and pickle cured fish are largely exported to the Sand- 

wich Islands. Five-eighths of the catch is taken by means of small 

vessels ranging in size from 7 to 15 tons. These vessels in most cases 

frequent grounds south of San Diego. Sometimes, if fish are not 

found nearer, they resort to grounds 100 miles from the home port. 

The crew usually consists of three men, who employ hand and troll 

lines. About three-eighths of the catch is obtained by small boats 

fishing nearer the shore. The shore fishermen go out in the morning 

and return the same evening, fishing along the coast some 10 to 15 

miles south of San Diego, and about the same distance north from 

Point Loma, at the entrance to the harbor of San Diego. 

Chinese junks were formerly much used by the Chinese fishermen of 

San Diego County. In 1888 thirteen of various sizes were engaged in 

fishing. Year by year the Chinese have been withdrawing from the 

business, deeming it too hazardous on account of the danger from 

seizure by the Mexican Government for illegal fishing, and the possi- 

bility of not being permitted to reenter the United States. The junk 

fishermen, sailing ander no flag, have been obliged to pay alien port 

charges, which materially reduced the profits of the business. In a 
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few cases the junks have been sold to American fishermen, the num- 

bers by which they were known to the customs officials being sup- 

planted bynames. The junks used in San Diego County have declined 

from 13 used in 1888, 6 in 1889 and 1890, to 1 in 1893. 

The shore fisheries of this county are carried on from small cat, sloop, 

or schooner rigged boats, carrying a crew of two men, who reside in 

San Diego and market their catch in that city. A small camp of Por- 

tuguese fishermen is found at La Playa, on the side of the bay opposite 

San Diego. These fishermen man their boats singly, and cure all of 

their catch, most of which is pickled for the Sandwich Islands trade. 

Of the quantity pickled, about three-fourths are albacore, one-eighth 

bonito, and one-eighth yellow-tail. he entire catch is taken by trolling. 

When fishing each boat uses four 15-fathom lines, each provided with a 

single hook. Just above the hook a decoy bait is fastened consisting 

of a piece-of bone sometimes cut to resenible a small fish, but in most 

cases simply a narrow fragment without definite shape. 

In the vessel fishery the same kinds of lines are employed, although 

eight instead of four are used by each craft. The lines are fished from 

the sides of the vessels, being rigged on poles in a manner similar to that 

employed in the mackerel fishery of the Atlantic coast many years ago. 

In hand-lining the men use what may be designated a reverse trawl, 

not noticed elsewhere in the United States. The line is from 100 to 150 

fathoms long and is provided with 25 to 50 hooks attached to gangings, 

which in turn are fastened to the main line at intervals of a foot apart, 
beginning at the bottom. The hooks are baited with either fresh or 

salted fish. Such lines are used from the sides of the vessels in from 

15 to 100 fathoms of water. The fishermen seem pleased with this rig, 

and comment on its superiority over other forms of lines. Having 

dropped the line over the side of the vessel to the bottom, they have a 

string of baited hooks suspended that attract the fish much more effect- 

ively than would be the case with a single hook or a series of hooks 

arranged on the ordinary trawl. As soon as the line reaches the bottom 

the fishermen begin to draw it in and the fish follow it toward the surface. 

Often as many as half the hooks are found to have fish on them. 

The fishermen report no scarcity of fish on the grounds adjacent to 

the Bay of San Diego, but few fish are now caught inside of the bay, 

where fine fishing was formerly enjoyed. The city sewage and the 

dumping of city refuse and garbage just outside of the harbor have, in 

the opinion of the fishermen, prevented the fish from entering the bay. 

In September, 1891, an experimental shipment of 3,660 pounds of 

pickled fish was made to the Sandwich Islands. The fish met with 

such favor that the business rapidly increased, until in 1892 the fish so 

shipped amounted to 34,300 pounds. The largest part of the pickled 

fish consists of albacore, which are taken in abundance at all seasons 
of the year, and range in size from 30 to 70 pounds. The principal 

part of the catch is taken by trolling on the grounds some 10 miles 

southwest from Point Loma. ‘he fish intended for the Sandwich 
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Islands trade are prepared as follows: After the removal of the head 

and viscera, the fish, without being split; are cut transversely into 

slices 1 to 14 inches thick, which are thrown into vats of strong pickle, 

and after being throughly cured are packed into barrels and half- 

barrels for shipment. 

Among the invertebrate products of the fisheries of this county the 

crawfish, or the spiny lobster, is most important. This crustacean 

occurs in great abundance and is taken in pots and drop nets of various 

kinds. The pots used by one firm of fishermen are unique in being 

made of iron, to better withstand the heavy swell and rough sea. Their 

general style is similar to the traps used by the lobster fishermen of 

Massachusetts. The frame is constructed of #-inch gas-pipe, the body 

of galvanized-iron wire, twine being used at the ends in the construc- 

tion of the funnels. These pots are 20 inches square and 4 feet long. 

It is claimed that they will emerge in good shape from usage that would 

totally destroy the ordinary lobster pots. They were first used during 

the winter of 1893. 

The business of taking abalones continues of some importance. 

These mollusks appear to have increased to some extent during the 

past few years, owing to the discontinuance of the Chinese fisheries, 

the low prices received for shells and meat affordiug no inducement to 

white fishermen to undertake the business. 

ORANGE COUNTY. 

This is a county recently formed from parts of Los Angeles and other 

adjacent counties. The principal center is Newport, which was for- 

merly included in Los Angeles County. The fisheries consist in the 

operations of a few fishermen located at Newport. The catch in 1892 

amounted to about 75,000 pounds, which was hauled in teams to Santa 

Ana, and sent thence by express to Los Angeles. 

LOS ANGELES COUNTY. 

‘The fisheries of this county present few changes in methods com- 

pared with the conditions found in the previous investigation. There 

has, however, been quite an increase in the extent of the industry, and 

it is probable that the next few years will witness a still further aug- 

mentation. New and competing lines of railroad have been opened 

up, freight rates have been reduced, and new fishing stations have been 

established. The centers in this county from which commercial fishing 
is now prosecuted are Redondo Beach, Ballona, Santa Monica, Long 

Beach, San Pedro, and Wilmington. 
Redondo Beach, located 22 miles from Los Angeles, was first reached 

by railroad in November, 1889. Previous to the construction of this 

road the few fishermen at this point sent their catch by teams to Los 

Angeles. A marked increase in the important fisheries has ensued 

since the establishment of rail communication with Los Angeles, the 

catch being 51,700 pounds in 1889, and 181,905 pounds in 1892, Fishing 

is here done by means of bag nets, gill nets, and hand lines, which are 
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operated along the beach from small boats. There being no harbor of 

shelter, in stormy weather the boats and fishing gear are hauled high 

up onthe beach. Fish are generally abundant and in large variety, and 

the fishermen have no difficulty in speedily filling their dories. 

At Ballona, located 8 miles north of Redondo Beach, four American 

fishermen plied their vocation in 1889, 1890, and 1891, but abandoned 

the business the following year. The catch averaged about 30,000 

pounds annually. Two other small fishing-camps are located 24 and 6 

miles, respectively, to the south of Redondo Beach. 

The fishing business of Santa Monica is limited, the annual ship- 

ments and local consumption aggregating only 75,000 to 100,000 pounds. 

From Long Beach 30,000 to 35,000 pounds of fresh fish are annually 

sent by express to Los Angeles by fishermen living at San Pedro and 

Wilmington, but taking their fish off Long Beach. San Pedro, with 

its safe harbor and good rail and steamboat facilities, as well as its 
nearness to the fishing-grounds, continues to be the chief fishing center 

in Los Angeles County. The fisheries have shown a steady increase, 

largely on account of reduced rates for railroad transportation. 

Large shipments of fresh, pickled, and dry fish are sent from this 

point to San Francisco, Los Angeles, and other points. The total 

quantities of fishery products sent from this place during the four 

years ending 1892 were as follows: 

Years. Pounds. Value. 

USE loc snd 38 cnc a nHBe SOae CE Ger GUD ot Seen cot OEE BEE CS SAC CGrE Stee eens Seam 480, 370 $17, 938 
Le aie, ane thinn et aie RSAC EO EIR COTO eee ee ee ea ee ees 547, 550 20, 702 
Ll oa mine ais, gSoD Ee SU GE Eee ERIC eGR ASG SS Sen aes EES es aa eee 505, 3885 19, 276 
Uist Psee 2) Seti a te oe BE OS Cee OS ARES Teac te at ae ee ee ees ee ey ness 650, 253 24, 444 

Wilmington, by virtue of its shipping advantages, is the second 

point of fishing importance in Los Angeles County. The quantities of 

fresh and salt products distributed from this point during the years 

named were as follows: 

Years. By express.| By freight.| By team. Total. 

Pounds. Pounds. Pounds. Pounds. 
131, 383 34, 645 102, 125 268, 153 
129, 100 18, 548 110, 415 258, 083 
182,879 352, 263 35, 260 570, 402 
69, 451 223, 045 20, 350 312, 846 

The shipments by express and team consisted of fresh fish sent to 

Los Angeles. The shipments by freight were salt fish, abalones, and 

sea-lion pelts. In March, 1891, a firm located at this place began the 

extensive curing of fish. The business consisted chiefly in pickling 

mackerel and barracuda and in packing sardines in kegs and small 

packages. In March, 1892, the curing establishment was burned and 

not rebuilt, this fact accounting for the diminution in the catch of this 
county in 1892 as compared with 1891. 
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The quantities of cured fish shipped from Wilmington in the years 

1889 to 1892, inclusive, were as follows: 

Species. 1889. 1890. 1891. 1892. | 
| 
| 
| 

Pounds. | Pounds. | Pounds. | Pounds. 
AVaticorelet eect sects ate Ste de apicielosia cee mcm att meat talnn'r'taau ater 9, 023 9, 059 175, 229 109, 457 
ERG bin ei) ae Aaa eating So SOE A OOM OE OE IOS OO IG OSmeI Ie 2, 256 2, 265 43, 807 27, 364 
BEY THOU shoe toe ee ota ae rola slo e ccin emo calecls ne lelemletea sc omalateice 6, 766 6,794 | 131,421 82, 094 

GUMS eee eee ee oe tanccioe Sakata ince t maiden Seele aces 18, 045 18, 118 350, 458 218, 915 

Additional shipments of prepared products were as follows: 

Products. 1889. 1890. | 1891. 1892. 

/ SUSU GMT NEE Nf agecec Se doane Onna caren saeHote acces pounds... 3,170 430 | A430) | oe aes 
Miidlneiholis’:. 25 esses Oe et ae es Santa do. -2:| Vee ano esa | 4,375 |o::sceee 
SGa MOM aD OLGS sera ie sate ss oe feist iclelee miericictacleniaiaeeiatate Gk coq) MGUY) leap sesame s||senshens-- 4,130 
DOR MONO sc osesisc ccies clee oe eisinss Sccece ene masaconicide gallons. . 960 640 | 22.0625] eee 

Los Angeles, the principal community in the county, has no fisheries, 

but is the chief distributing-point for fishery products caught in the 

waters of the county and consumed in many of the interior towns of 

southern California. Nearly all the fresh fish shipped from the different 

fishing stations of the county is sent by rail or team to the wholesale 

and retail dealers of Los Angeles. A somewhat unusual feature of the 

business is the contracting by the dealers for all the fish caught by 

the fishermen at a uniform price per peund, usually 4 cents, regardless 

of the different species. Dealers in Los Angeles are experimenting in 

the smoking, pickling, and canning of several of the desirable food- 

fishes found on the coast of the county. The barracuda have been 

smoked and pronounced by experts equal to finnan haddies, of which 

considerable quantities were previously imported from the East. The 

bull’s-eye mackerel has been pickled to some extent; this is a very 

good food-fish in a fresh condition, but owing to the deficiency of fat 

in its flesh it does not make a satisfactory pickled fish. 

Some sardines of excellent quality have been packed in oil, mustard, 

and other ways common to the trade. In the vicinity of San Pedro 

and Santa Catalina Island, sardines are, in their season, found in large 
quantities. During February, March, and April of each year small 

sardines are usually abundant and in fine condition for canning. In 

May and June the larger sardines arrive and appear to crowd out the 

fish of smaller size. In July and August the large fish withdraw and 

the small fish again become plentiful. Up to August the fish are gen- 

erally in fine condition, but after that date at times the small fish are 
usually of poor quality for canning. The larger sardines found in this 

part of the State are somewhat smaller in size than those occurring in 

San Francisco Bay, being of the size most suitable for packing in 

half-pound cans in mustard and spices. There appears to be a bright 

future for the sardine industry in this county, and the expansion of the 

business may be confidently expected during the next few years. 
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VENTURA COUNTY. 

Less than half a dozen fishermen, with headquarters at Ventura, 

represent the fishing industry of this county. Fish are abundant, 

and the fishing business could no donbt be largely increased with profit 

to the producer and benefit to the people of the interior, but at the 

present time the entire catch is used locally. A branch of the Southern 

Pacific Railroad connects Ventura with Los Angeles. Within compar- 

atively few years this section of the State has rapidly developed and 

the valleys have been settled by farmers and fruit-growers. 

SANTA BARBARA COUNTY. 

The fisheries of this county are prosecuted from Santa Barbara and 

the adjacent islands, and present few new features as compared with 

1888. The branches of the fishing industry here followed are the 

taking of the shore food-fishes, the hunting of sea otters and sea lions, 

and the utilization of abalones and alge. 

Fish are abundant at all seasons and the weather is mild and favor- 

able for fishing throughout the year. The extent of the fisheries is, 

however, quite limited and does not to any extent represent the 
resources of the county. The few fishermen here, mainly Austrians 

and Chinese, make a good living with little exertion, carrying on their 

business only when the weather is perfect and they are so disposed. 

Most of the catch is consumed locally, the demand being considerable 

during the winter months, when thousands of visitors and tourists are 

found in this section. In summer but small quantities of fish are taken. 

Three camps of fishermen and sea-lion hunters are located on the 
islands of Santa Cruz and Santa Rosa, the fishermen being Americans 

and Chinese. The former give attention to sea lions and sea otters, 
while the Chinese take most of the alge and abalones, and prepare the 

dry fish which are exported. 

Sea lions are taken at San Miguel and Fiea Islands and on Richard- 

son’s Rock. They are hunted for their oil, which brings about 40 cents 

per gallon, and their hides, which are worth about 4 cents per pound. 

The skins are tanned and make serviceable leather. Many of the sea 

lions are of large size. Of late years there has been quite a demand 
for live specimens to be placed in public parks and gardens in some of 

the eastern cities, and a considerable number have also been shipped 
alive to Europe. In 1891, 34 sea lions, weighing 9,580 pounds, were 
shipped east from this county, and in the following year 17, weighing 

6,470 pounds, were so disposed of. The sea lions sought for their oil 

and hides are killed by means of guns, while those captured alive are 

taken by throwing a lasso over their heads. 
Six American fishermen in three boats hunt the sea otters around the 

islands of San Miguel, Santa Rosa, and San Nicholas. The number 
killed is quite small and the animals are growing scarcer each year. 
Thirty were taken in 1889, 20 in 1890, 12 in 1891, and 8 in 1892, the 

pelts having an average value to the hunters of $150, 

F. R. 95——13 
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Of late years abalones have been more abundant. The low price of 

shells which had for some time prevailed offered small inducement 

for even the frugal Chinese to take these mollusks, which consequently 

had an opportunity to increase. The Chinese gather from the rocks 

large quantities of algze, which they dry, pack in bales, and export to 

China, where it is used in making soups. During 1892 13,490 pounds 

of dried alge were shipped from Santa Barbara. 

SAN LUIS OBISPO COUNTY. 

Compared with the extent of the fisheries shown in the previous 

report the fishing industry of this county has undergone a slight 

increase, as gauged by the quantity and value of the products taken. 

Port Harford, with the steamboat and railroad connections, is the most 

important of the several fishing stations of the county, the others 

being located at Morro and Cazucos, 15 and 21 miles, respectively, 
north of Port Harford, and at San Simeon, a shore whaling station 
some 20 miles farther north. 

The catch of food-fish in 1892 was unusually light, owing to scarcity 

of mackerel and barracuda; the catch of the former at Port Harford 

was 105,000 pounds in 1891 and only 7,300 pounds in 1892, the catch of 

barracuda falling off from 50,000 pounds to 750 pounds. 

In close proximity to Port Harford are Pecho Rock and Lion Rock, 

which are favorite resorts for a large number of sea lions, which are 

hunted for their pelts and oil. The extent of this branch of the fish- 

eries in the years 1890, 1891, and 1892 was as follows: 

Sea li Pelts. Oil. 

oo ‘illed. tl * | Pounds. Value.| Gallons. Value. 
————— 

| | 

| 

OD eG O56 c/o EOE IOS OME CI SCOSR OE QIOC ODOC OCRSOEUC DOOE 53 3,577 | $143 292 $73 
Pe) eet lee nia em Stayner Seema amici Pomtole atetete letetetelsteaiate 133 8, 978 | 359 732 183 
1 re OS GE OROUE OES POO HObpod Seance BOOotCOn HeCHOrIIpe 95 6, 412 | 256 522 130 

The shore whale fishery, which was at one time carried on with con- 
siderable activity from a number of stations along the California coast, 

is now restricted to the limited operations of a few fishermen at San 

Simeon, at the northern end of this county. The results of the busi- 
ness during the past four years were as follows: 

Whiles |) ae 
at killed. | val 

* | Gallons. | Value. 

Sp do aly A RSG Temi tise Sie S Pee A RRA cay SS 5 | 4,000] $1,600 
"215, 20 NOW ip Rai Ries Wes, Ft! iE eT, See OR RTA ES © Cab? 6 Cee 7 5.000 | 2/000 
Sy SS aR Ie Se CE Ea NET” a 7/ 5.000} 2/000 
PARE REIS. Nicos. ck coe. doc besc eset Le Oo bic Dn te: AMEE So 5 4,000 | 1,600 

MONTEREY COUNTY. 

The fisheries of this county have a peculiar interest in that Monterey 

Bay, the principal fishing-ground, represents the limit of migration of 

many fishes; shad and salmon, for instance, are here found in some 

numbers, but do not occur south of Monterey Bay, while a large variety 
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of fish annually migrate northward as far as this section which are 

seldom found in any abundance in higher latitudes. Among the latter 

are the mackerel, bonito, albacore, and barracuda. The fishermen of 

this county usually find a great abundance of fish and have the choice 

of a larger number of species than is found elsewhere on the west coast. 

The other economic water products of this county consist chiefly of 

squid and algw. With few exceptions the fishermen are Portuguese 

or Chinese, the latter comprising two-thirds of the fishing population. 
Most of the Portuguese are naturalized citizens. 

Nearly all of the catch of both whites and Chinese is sent by steamer 

or rail to San Francisco. The squid and dry fish shipped by the Chi- 

nese are in large part reshipped to the Sandwich Islands or China. 

The quantities of fresh fish sent to market by the white and Chinese 

fishermen of this county were somewhat less in 1892 than during the 

three previous years, as shown in the following table. The species 

shipped are specified in the detailed tables elsewhere presented. 

Statement of fresh fish shipped to San Francisco by fishermen of Monterey County. 

Fishermen. 1889. 1890. 1891. 1892. 

Pounds. | Pounds. | Pounds.| Pounds. 
VIVES. 0 SEBS EAGER CAOSE COCEEEEE SESS Ae See eee See ee eee 975,507 | 1,130,962 | 825, 338 672, 129 
CAITR sce S SEER GME RES See ae tae Se eer 2 ee a te mee 345, 849 369, 250 | 157,015 199, 380 

TUG HEN US SABE 5 todas oar eS SOHO aE Sue ar BbeeeaSesHnd oe 1, 825,356 | 1,500,212 | 982, 353 871, 509 

The following shipments were also made by the Chinese fishermen, 

consisting of dry fish, squid, and abalones and abalone shells, and alge: 

Products. 1889. 1890. 1891. 1892. 

Pounds. | Pounds. | Pounds. | Pounds. 
PO Iey HA Meters ctx ste tata ata als ia mine iSfa'=ic\ciaiz Se, <\<tayaratavarainstalalaisraiatsieje 102, 000 64, 000 61, 240 63. 830 
DING UG Pe tte is sacic aee olen see cise sEee Se eaae ae Soaters. 468, 000 256, 000 300, 760 357, 622 
PvE TD ALONGS (24s Aes a cie)cetae see has sak cae ee Reeinae 1, 150 1, 300 900 1, 235 
PEBOONOINHGlIS sss te aan Ne RMIT ETS SoS as ea 2, 700 3, 100 2, 800 2, 954 
RAN Ets os ore een inc iel Be se 8.2 ee peje ava Se eae seni Se eee 5, 800 6, 500 6, 500 14, 835 

eG balieeisits als Seale tech eae alan Saisie see ceises coe sa sls ee 579, 650 330, 900 372, 200 440, 476 

SANTA CRUZ COUNTY. 

The fisheries of Santa Cruz County present no new features as 

compared with the conditions recorded in the last report. The quan- 

tity of fish taken shows a small increase each year, but the industry 

may be regarded as only imperfectly developed. Shad are found along 

the coast of this county, but do not appear to be undergoing the marked 

increase in numbers which is witnessed in the more northern counties 

of the State. In 1889 20,000 pounds were taken, and in 1892 the 
catch was 35,000 pounds. Salmon are also caught in limited quanti- 
tieseach year. The few fresh-water streams entering the ocean on this 
part of the coast probably accounts for the small increase in shad and 
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salmon. The bulk of the catch consists of flounders, rockfish, smelt, 
and sturgeon, and nearly the entire yield is sent fresh to San Francisco. 

The shipments of fresh fish during each of the four years ending 1892 

were as follows: 

Years. Pounds. | Value. 

TOO Roa Oa tae ieee rian: Ae Beh Ome Wee ULE SANA ot ed CONE IEIN Sed a rete 249, 960 $9, 998 
Tk aaa ee eh eee See SSeS BC CG Abn GI Se CEO nS LOO nO “Ap cc Cato Sra sich 310, 776 12, 431 
ROM a aaete Rotige ceke oe anus oc binlc ces atin oie Me ae pea ca See tential ste nie aii ters 330, 694 13, 226 
Rn eae ae cial ik pais eine Scie: Sisiek Cinta eine minis nacre wis/emets meat (puniee Gini eintn winte, claleietoretnije Are 354, 213 14, 169 

SAN FRANCISCO COUNTY AND VICINITY. 

By far the most extensive fisheries of California are located at San 

Francisco, which has the distinction of being the most important fish- 

ing center on the Pacitic Coast of North America. Besides maintaining 

valuable fisheries, the city is the principal market for the product of 

nearly every county in the State and is in very close relation with the 

adjacent counties of Contra Costa, Solano, Sonoma, and Marin. 
The branches which give prominence to this region are the general 

market fisheries of San Francisco Bay and tributaries and of the 

adjacent ocean, the cod fishery, the whale fishery, the fur-seal and sea- 

otter fishery, the oyster industry, and the Chinese fisheries. These 

have been so fully described in the previous report that it is only nec- 

essary at this time to record their extent and the few changes which 

have ensued. 

PHYSICAL FEATURES OF SAN FRANCISCO BAY AND TRIBUTARIES. 

A large part of the salt-water and fresh-water fish received in San 

Francisco is taken in San Francisco Bay and its tributary bays and 

streams. This inland water area is of large extent and well adapted to 

the support of a large amount and variety of animal life. The quantity 

of fishery products annually withdrawn from these waters is enormous, 

but it is doubtful if the full resources are utilized or appreciated. 

In a general way the dimensions of San Francisco Bay and the 

smailer bays connected therewith may be stated as follows: From 

the southern end of San Francisco Bay, bordering on Santa Clara. 

County, to San Francisco is a distance of 25 miles, the width of the bay 

being from 2 to 10 miles. Between San Francisco and the entrance 

of San Pablo Bay the distance is 11 miles; San Pablo Bay is 10 miles 

long and from 8 to 10 miles wide. Karquines Strait, which connects 

San Pablo Bay with Suisun Bay, is 8 miles long and $ to 1 mile wide. 
Suisun Bay is 16 miles long and from 4 to 6 miles wide. The total 

length of these connected waters is about 70 miles. 

At the northern end of Suisun Bay, in Solano County, the two largest 

rivers in the State have their outlets. A peculiar feature of these 

rivers, probably not found elsewhere in the United States, is the rela- 

tion existing between their respective sources and outlets. The San 
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Joaquin takes it rise in the semitropical section of the southern part 

of the State, and flows northward hundreds of miles through a warm 

region. The Sacramento, with its head waters among the perpetually 

snow-covered Sierra Nevada Mountains, flows south many hundred 

miles, and, through numerous passages, mingles with the San Joaquin 

and is lost in the tide waters of the bay. These two streams constantly 

‘arry With them a large amount of minute animal and vegetable life, 

much of which must find a congenial home in San Francisco Bay and 

furnish a large and varied quantity of food for the fish life of the fresh, 

brackish, and salt waters. 

Another interesting feature of the bay is the almost uniform temper- 

ature of the water, there being only a few degrees variation at any 

season of the year. That the conditions are extremely favorable to 

the support of aquatic life is demonstrated in the rapid increase and 

permanent residence of the several fine food-fishes introduced from the 

Atlantic Coast by the Government. Some of the fishes thus acclima- 

tized are naturally anadromous, but in San Francisco Bay, contrary 

to their usually migratory habits, they do not appear to have any 

desire to spend much if any of their existence in the ocean. 

Another feature which has its influence upon the quantity of animal 

life present in San Francisco Bay is the absence of fishing banks or 

submerged chains of mountains off the coast of California adjacent to 

the Golden Gate. Fishing-grounds such as are found off the coast 

of the Atlantic States do not occur within many hundred miles of the 

California coast. It may therefore be assumed that during very stormy 

weather numbers of the near-shore marine fishes would seek food and 

shelter inside the Golden Gate, where, finding favorable conditions, 

many remain. 
THE MARKET FISHERIES. 

The fresh-fish business of San Francisco presents few changes or 

improvements. Fish are handled in the same primitive manner often 

described and always noticed by everyone that takes any interest in 

visiting the fish markets. The fish are seldom dressed and but a small 

amount of ice is used. Several of the dealers united as one company 

during 1892 and have made quite an improvement in having larger and 

more inviting quarters in which to transact their business. Six days 

in the week, every week in the year, with the exception of a few stormy 

days, the little lateen-rigged fishing boats sail out in the morning for 

the same fishing-grounds, with the same kind of fishing gear, nets, or 

trawls; with little trouble they catch the same varieties of fish, and the 

evening finds them back in their fishing dock. 
The use of steamers, recommended in a previous report, in place of 

sail vessels is slowly taking place. The first steamer to engage in the 

market fisheries began work in or about 1885. This vessel was a tug 

that combined towing part of the time witb fishing, when not other- 

wise engaged. During 1891 several of the wholesale firms united and 

added two steamers to the business, and in 1892 one more was added, 
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making four steam vessels then in the market fishery. Some of these 

steamers are continually engaged in the fishing business, and at most 

times all four of them are. They leave the fishing dock early every 

morning, except Saturday, which is their day of rest, made so from the 

next day being Sunday, in which they could not dispose of their catch, 

as they return in the evening of the same day they leave. The steamers 

leave the fishing dock and soon pass out through the Golden Gate; 

turning north, a run of a few hours brings them to their usual fishing- 

grounds in Drake Bay, where the paranzella or drag net is seon in the 

water, and the steamer slowly drags it along the bottom until it is 

thought best to reel it in, empty the catch, and repeat the operation. 

The steamer’s crew consists of captain, engineer, fireman, and four 

to six fishermen, who are hired by the month. 

The catch consists mostly of flounders and the numerous varieties of 

flattish, with a small amount of many other kinds of bottom fish, some 

of which are saved and others thrown overboard quite likely to be 

recaught the following day, as nearly the same fishing-ground is gone 

over day after day, and generally the catch is equally good. 

One good result of the use of steamers is that the catch can always 

be landed fresh and only a few hours at most from the time the fish 

were freely swimming in the ocean. 

The many varieties of salt-water fish caught by the market fisher- 

men outside of the Golden Gate have as a general thing been of an 

average abundance and ample for the needs of the market. Of the 

anadromous fishes, shad and striped bass have wonderfully increased 

in the market. The price of the latter has fallen from 75 cents or $1 a 

pound, which was freely paid in 1889, to 10 to 15 cents a pound in 1892. 

Shad, which a few years after their introduction brought $5 each, have 
year by year largely increased in numbers, and the price has fallen in 

the market as low as 25 cents for two fish, or about 3 cents a pound, the 

fishermen often receiving as little as a cent a pound. Salmon have in 

few instances been very plentiful, but the season’s catches on the whole 

have not been satisfactory. The tables by counties will show the catch 

of these and all other species for the past four years. | 

A conspicuous part of the fresh-fish supply of San Francisco is taken 

in San Francisco Bay and the adjoining bays to the north. Between 

San Francisco and the southern end of the bay the principal fisheries 

carried on are for oysters, shrimp, herring, and smelt. At the extreme 

end, and for a few miles above on each side, are the only cultivated 

oyster beds in the State. These embrace several hundred acres. At 

many places in San Francisco Bay may be found the remains of native 

oyster beds in the shape of very small shells. Where native oysters 

are found alive their size is too smali to render them of any commercial 

value. Investigations made by the United States Fish Commission 

disclosed the existence of a number of these native oyster beds that 

were not previously known, most of which were south of San Fran- 

cisco, although a few were in the vicinity of San Pablo Bay. On some 
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of these old beds were found numbers of medium-sized eastern oysters 

in good condition. These were probably the outcome of spat that had 

drifted with the tide from the cultivated beds of eastern oysters. 

Next in importance to the oyster industry is the shrimp fishery 

carried on by the Chinese. At several points on the west side of the 

southern part of the bay are located extensive camps of the Chinese 

fishermen, while in close proximity to their camps along the borders 

of the bay and as far out as the main channel may be seen hundreds 

of their shrimp nets fastened to stakes. 
From the middle of January to the middle of June smelt are more or 

less abundant and taken with nets along the west shore and along the 

border of the channel. From November to February herring and smelt 

are netted on the east side of the bay. From San Francisco to a dis- 

tance 5 miles south smelt are caught during July and August, and a 

short distance south on the east side of the bay smelt and herring are 

found in December and January. 

The foregoing comprise all of the principal fishing done within that 

part of the bay south of San Francisco. Just inside the Golden Gate 

primitive traps to the number of several hundred are fished for crabs. 

The first of the winter catch of herring is taken in Richardson Bay 

north of the Golden Gate, in which is located one of the large stations 

for the receiving and curing of cod. Another important station con- 

nected with the cod fishery is found a few miles distant on the main 

bay, these comprising all the firms that are engaged in the cod fishery 

of California. From the harbor of San Francisco to the upper extrem- 

ity of Suisun Bay salmon, shad, and striped bass are netted from April 

to the middle of September, the principal part of the run of fish being 

taken in or near the channel. On each side of the entrance to San 

Pablo Bay the Chinese fishermen, whose operations were fully noticed 
in the previous report, continue to have their camps and follow their 

important fisheries for shrimp and the smaller species of bottom fish. 

On the west side of San Pablo Bay sturgeon and flounders are taken 

between February and May. 

The fisheries of Suisun Bay are limited to the taking of salmon, 
shad, and striped bass. 

THE PACIFIC COD FISHERY. 

This branch of the Pacific fisheries is making history, although in 

many respects differing from the much older one of the Atlantic. 

Since the landing of the first cargo in 1864, up to 1893, the few firms 

engaged in the catching and curing of codfish have seen many fluctua- 

tions and changes in the business. The increase which the industry 

has undergone has only been reached by seeking the widely separated 

and distant markets of the Atlantic Coast, the Sandwich Islands, and 
Australia. Changes have taken place in the mode of preparing the 

fish for market. A small amount is yet called for in the old style, hard 

dried with skin on and tied up in bundles of 75 to 100 pounds; but 
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most of the fish after curing are stripped of their skins, cut up, and 

packed as boneless fish. This modern way of placing cod on the market 

has been most favorably received in Australia, where the American 

boneless cod has nearly driven the hard-cured “stock fish” of northern 

Europe from the market. 

Changes are taking place in the grounds resorted to by fishermen. 

The distant Okhotsk Sea and far eastern waters, where attention was 

first called to the cod of the Pacific, have nearly been abandoned by 
American fishermen for the nearer home fishing-grounds of Bering 

Sea, and the vessel fisheries of the latter are giving way to the estab- 

lishment of permanent fishing stations on the islands bordering Bering 

Sea. Both American and native fishermen remain at these stations 

and fish on the adjacent banks, which are quickly and easily reached 

by small boats. The fares are soon taken, and on returning to the 
station the fish are dressed, salted, and packed away until vessels from 

San Francisco arrive. These bring salt for curing and supplies for the 

men, and return with loads of kench-cured fish to be unloaded at the 
home station, and there prepared as boneless cod. 

Firms at San Francisco engaged in the cod fishery have branch sta- 

tions at the following points on the Shumagin Islands: Sand Point, 

Red Cove, Company Harbor, Squaw Harbor, Ikaluk, Chichagof Bay, 

Henderson Island, Unga Island, Nelson Island, Pirate Cove, Sanborn, 
Rasatska, Johnson’s Harbor, and Port Stanley. 

The San Francisco cod fleet in Okhotsk Sea in 1889 and 1890 con- 

sisted of two brigs of 618 tons, whose aggregate catch was 1,168,484 
pounds and 1,123,941 pounds, respectively. During 1891 no American 

cod vessels visited that region. In 1892 a three-masted schooner of 
369 tons took 516,000 pounds of cod. 

The extent of the Bering Sea cod fishery carried on by San Francisco 

vessels during the four years beginning 1889 was as follows, two small 

schooners being employed in transporting the catch: 

No. of vessels. Catch. 

Years. le | Tonnage.| 
Brigs. Rees Pounds. Value. 

1 | 2 208 294,940 | $7,374 
2 2 376 655, 188 16, 378 
4 3 1, 120 2,114, 711 52, 868 
4 2 994 1, 742,155 | 43, 554 

The aggregate receipts of salt cod by San Francisco firms, specified 

by fishing-grounds, are shown for four years in the following table: 

Grounds. 1889. 1890. 1891. | 1892. 

Pounds. Pounds. Pounds. Pounds. 
WHCROPB KANON « scp sak «ca pc cnn op habe awa Webiaecenes comes © 1, 168, 484 1,128; 940 te cece ew cease 516, 006 
SONNE ONE Is tlds a bus Oh tev et LES oc ie bere 294, 940 655,188 | 2,114, 711 1, 742, 155 
RIA OR Ot ATR RKAd 25.0.2 25 oe eee Seen eae 1, 134,775 | 1,659,602 | 1,637,000 | 2, 208, 035 

OR! pati. sot Mikes o's 5, uate tut eget eee 2,598,199 | 38,488,681 | 3, 751,711 | 4, 466, 190 
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Vessels going to Okhotsk Sea on cod-fishing trips usually leave San 

Francisco about May 1 and return home by the latter part of Septem- 

ber. Thestart for Bering Sea is made early in April and the home port 

is reached toward the end of August. There is considerable difference 

in the size and value of the codfish found in different parts of Bering 

Sea. As time passes and more knowledge of the extensive fishing banks 

is gained, fish of larger size, with thicker flesh and of better quality, 

aretaken. A decided improvement in the quality of the catch is noticed 

compared with a few years back. 

On entering Bering Sea vessels first anchor and begin fishing on 

Slime Bank, at the entrance to Bristol Bay. Cod are not always plen- 

tiful in this locality and, if scarce, a move is made to grounds off Port 

M6ller, which is the region resorted to during June and July. Itis 

fished over for some 10 miles northwest and southeast of Port Moller. 

Occasionally two trips are made, or a vessel will start later than the 

date mentioned; if so, the catch during August and September is 

obtained farther north, off Cape Pierce and Hagemeister Island. 

THE PELAGIC FUR-SEAL AND SEA-OTTER FISHERY. 

The high price commanded by seal pelts in recent years and the 

almost fabulous sums received for the sea-otter skins, incidentally 

obtained in the same fishery, have resulted in a marked increase in this 

branch of the San Francisco fisheries. The size of the fleet increased 

from six vessels in 1889 to eighteen in 1892, with a corresponding 
advance in the yield of fur seals, although the number of otters killed 

was in almost inverse ratio to the size of the fleet. 

In addition to the home fleet, vessels from Oregon and Washington 

come to San Francisco for outfits and crews. Early in January the 

vessels are busy making ready, and by the middle of February all have 

sailed. On leaving San Francisco on a sealing trip vessels usually go 

but ashort distance, some 50 miles west or southwest, before the hunt- 

ing begins. Sometimes the day after leaving port seals are fallen in 

with, quite a catch is made, and the vessels will be back in port, having 
been away less than forty-eight hours. The first to sail in 1892 left 

December 28, and returned January 20, 1893, with 207 skins. Again, 

not meeting with the moving herds, a vessel will cruise along the 

southern coast or to the southwest for a few hundred miles, and then, 

heading to the north, will work up the coast. The business is at the 

best quite uncertain. Some vessels at the close of the season have a 

fine balance, others little, if anything, and may show quite a loss. 

The sealing crews as a rule ship on a lay or share, which varies some- 

what with the different vessels. The captain usually has a private 

agreement at so much a month, with or without a share or percentage. 

The first mate receives one-fifteenth of the stock or $65 a month, or $10 

a month and 40 cents for each seal taken by the boat heisin. The 

second mate, if by the month, gets $30 to $45. The cook and steward, 
combined in one, is paid $45 to $50 a month. The cabin boy receives 
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$15 to $20 a month. The seamen, if on a lay, are entitled to one- 

hundredth of the stock, but most of them receive 50 cents for each seal 

taken by the boat in which they are. Hunters, so known, are the men 

who shoot the seals; they usually receive $2 for each seal and $6 to $7 

for each otter that they may kill and secure. The owners of the vessels 

furnish all food, guns, ammunition, and other needed supplies, and in 

case seals are not found they are the ones to suffer the loss, the crew 

being out their time only. 
The extent of this fishery from 1889 to 1892, inclusive, is shown in 

condensed form in the following table: 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

The pelagic fur-seal and sea-otter fleet of San Francisco. 

Sea-otter skins Vessels. Seal skins taken. taken 

Years. 2 whe I } 

No. | Tonnage. No. | Valve No. | Value. 
| ecae 

6 | 377.99 | 1,691] $15,219] 277 | $27,700 
9 | 633. 37 5, 818 69, 816 273 27, 300 

16) 53258 8, 948 134, 220 151 30, 200 
18 | 1,308, 36 | 14, 710 167, 526 227 34, 950 

| 

The average number of seals and sea otters taken by each vessel 

varied greatly during the four years named, and shows the uncertainty 

attending the prosecution of this fishery. Some vessels returned home 

without having taken a single pelt, while others obtained as many as 

2,600 skins. The following brief statement of averages, based on the 

foregoing table, shows some interesting points: 

Seal skins. Sea-otter skins. 

Years. Average | Average | Average | Average 
number to} stock to a | number to | stock toa 
a vessel. vessel. a vessel. vessel. 

To 8 So ne OES Seg np ado asa ae cio Jes iog gare 282 $2, 536 46 $4, 617 
UU USS aps eg re ae ae BE BE See LIE Oe Tk oa See ae 646 TS 15v 30 3, 033 
TR} Ae AR ee eee ase Series SOF. .n a soSee osc ots 559 8, 389 10 1, 887 
ABO Zorisae s ciisiencicism rieisisemsiceine asta Se sale atcenien cies cee. 817 10, 470 12 1, 942 

THE WHALE FISHERY. 

Probably no other business on the Pacific Coast with anything like 

the capital invested is followed with the uncertainty of the Arctic whale 

fishery. One year may witness a remunerative fishery, to be followed 

the next season with heavy loss of life, money, and property. ‘The 

fishery continues to center at San Francisco, which, in addition to 

having a large local fleet, is the permanent headquarters of numbers 

of vessels belonging in New Bedford, Mass. 

With the low prices received for oil, the whale fishery would soon 
come to an end were it not for the more valuable whalebone. Often 
during recent years only the bone has been saved if other whales are 

in sight, the remainder of the carcass being cast adrift. The market 

price of whalebone has ruled high, with wide fluctuations from time to 
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time. During 1891 the price varied from $4 to $5 a pound for Arctic 

bone; in April, 1891, it had advanced to $6.50, and in October had 

dropped to $5, closing in December at $5.75. The opening price in 
1892 was $5.62, with sales up to $6; as the season wore on it declined 

to $5, and later in the year to $4. During the early fall, news of the 

success or failure of the Arctic fishery is anxiously looked for, and the 

market is governed by the same. The prices given are eastern quota- 

tions, and do not make much difference to the seamen engaged in the 

taking of the whales; although they ship on a lay, or share, the price 

of whalebone and oil is usually agreed on in advance. 

The extent of the whaling business carried on by vessels owned at 

San Francisco is shown in condensed form in the following table: 

Summary of the San Francisco whale fleet and its operations, 1890 to 1892. 

area Vessels. 
umber = Advances 

Years. Seer Num- | Net ton- Value Value of | to crews. 
wigs ber. nage. 5 outfit. 

| Fees Aas 

LSM cobos snc caciocseebesosass= 1, 090 32 | 8, 174. 61 $572, 000 $276, 297 $112, 135 
Hee! 326 -Se pence ceSSDOsSO5SCe 1, 059 31 7, 626. 10 570, 000 263, 756 108, 628 
USER bc See cemSoonopeScocubseseee 1, 240 36 8, 983. 16 648, 500 302, 060 | 126, 026 

Whalebone. | Sperm oil. | Whale oil. Total 
Years. =a | AES ERRT value of 

Pounds. | Value. | Gallons. | Value. } Gallons. | Value. catch. 

IMS (0) a ooseSceSnaose soscacaseas 168, 303 | $710, 239 6, 121 | $3,979 | 286,901 | $120, 498 $834, 716 
IGWl ses5c oobaqepqoseospeotapene 218, 781 | 1,177, 042 3,472 | 2,396 | 226,866 | 106,627 | 1, 286, 065 
ISG. noc nonce soc 3660 DS uCpesess 192, 950 | 1, 032, 282 12,804 | 8,579 | 192,895 81,016 | 1,121,877 

There is no fishery in the United States in which a more heterogene- 

ous. personnel is found than in the Pacific whale fishery. Nearly every 

State and every nation is represented, as will appear from the follow- 

ing tables based on the official shipping lists : 

Table showing the nativity and nationality of the persons employed on the San Francisco 
whaling fleet in 1892. 

: | i 
Countries. Nativity. aaa Countries. Nativity. ed 

Wnited States................ 438 639 || New Zealand........-..-..-- BSerseeascic 
J. OR WEE ook e Sages ac ees apes 6 1 NON ae SCObl geass ee eaetas LE | Beton arate 
PERRI U pee aioe ia mich sa alaiare ia amie Ault errata NOT Winyiesaen canes ne ramen 50 38 
1eclerttr) 22 e6 ss acne eee 5 Gy ||) Seep Ree Sboreseadnd 110 79 
(GH Ep ic eae Sa SOR SES EeREe 3 33: | ERE Ye oe tee ReroenGDEDOE 19 16 
Ofte es ee ae eee 1s ienceeneser South America.......2...... 14 8 
IDSNMALKS Scene teases ce = 27 AA WSTee tl Re emeosecacbensaacoones 58 55 
Wastelmaies: see eases = ZANSAS Jt Scotland isece se cen eae ese. Else scaccese 
Hing aA See cee eee e ce wie = 115 181 || Sandwich Islands -........-. 31 28 
TANGO oo oe ee ae sata ate 22 AS) |e Switzerland 24... sec cena 6 4 
GOnmanyee ac chee ee ner 108 Gn | PS WEEN sos ons ase eee s ates ce 69 49 
Hollands. 2.ss22225-se565-- 11 Bylpous elena 2-0os cc aeceneee Giessen ae 
ihalyiisiors etn sees ate Il |Pocacodote United States of Colombia... 2 2 

a Shorsnos a IWiestilndiese.22 cece e ees Ie ceicaokces 

4 ARG baile nestelelats eis aieiet et 1, 240 1, 240 

* The nationality of the fishermen of the various British provinces is shown in the aggregate under 
the general head of England. 
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Of the native-born citizens on the whaling vessels, the following 

States were represented to the extent shown: 

States and Territories. 1892. States and Territories. | 1892. 

ATR DAINID 53 dele wide ciclo wncie'aseincsmbecdannscwanne At) Lim M@SOGS o ersis so areata oreo te lei eee 3 
CANTOMMIA st eee mene eton 20 do de asititenleer alee 77. Miapsoutel. (35. 2S eh s sen re ree 9 
ODlOnaGOemat pier tees eek oe Sees ose 3.1), Montanai::=22 23 2.32 eee 1 
ChIBeCHCD Soc cence oe tees Stes eae nner ae 7.) Nebraska. 2245 52.052 5 ates oe eee eee 2 
TO BGNV OI is Psiemini come eieinls on macaw pian on tole = pint 2 || ING AUG ooo aes a cinteinn ate ple seen ae ae 3 
IRC MOL CO OMNI ae esate ee oe ome = ot 5) || North @aroliva 42°02... -)s-eeee- eee 2 
TORE Ol 36 32 oR Smee anne ene ane op Sb Este mre sae Lol| New, Mork <2 jee sion one 2 peices one eee 77 
Florida ..-.----- PS a ia SITE cme se Aaa 3°) New diersey =. 2-222. = 2525 sence een eee 2 
CUS 8 One Sac BARE ROSE Sa Se Otte Seep rea WW OQRI0 oa ins scien’ - 0 coe ee 10 
UGS es re = eee seewe eee eclas ceceaee 15: ||" Oregon... Soc scesececscieebees aise o> ah eee 4 
Tn (Ea a Se pes Pe oneo ae pee apc riors +s scene te 2.|| Pennsylvania. ..25/22-20- ser <e > oe 21 
1K it Sone Ab euae qaeC One oe aaa aC bonne emasoaaan 6: || Rhode Island 222... 2-- --. assesses cs. eee 5 
LSS Pe Ss ee na SO Oe ote oe 2 || Vermont: <--20-3 223.2 b. acer eae nee 2 
Maine .....- boed ee Scea tabs soci geo 3sbsee 28. VAR ONIN a, oan ae eee aes ara ee 3 
MATIN GH sss 2202 = 22 cnelstele wane cemesenee eer 9.) WISCONSIN (27+ cc ciee deere ee cic eeieeeenees 3 
WIASBRGHUSAitD =: oe ote oem mea ren -inim = 122 || — 
IMASSISSED Des = aie nae sce ele s dogassecese 1 Total coasts wesc seca eae 438 
MT ne ese Seabee oso eae coedne Sets 6 

The names, rigs, and tonnage of the vessels constituting the fleet 

were as shown in the following table: 

Years engaged. 

Name. Rig Net ton* | _ ee 
nage. | 1890. | 1891. | 1892. 

PUR ANN bev crete a ate orate oarae eee ie wicte w/e iare nies lalla (olers alatoia em ala\e/aiave/s(n'ainia/a alee lajee Sch 84, 30 x x x 
DAO RARE Toes re pteten as Ser iaains Wace oe seine Sem ae ee Rewer eine as wlefaa i= Bri 128. 88 x x xa 
Bounding Billow.......------.:---------0----- 202-0522 20s neee eee Bar 228.83 | xX x Xx 
ISIN Taye Se Raas cageBletn sepa nods oouAdeos sss Aa osnonaayoqosoessocs Str -. 409.48 | xX Xx x 
Ppa Ue se Sec nana e ciscicinalsuie bee css anietce wc oe mlaule ls pine ctaiet Str 389. 67 x x x 
SEROMA RE eee ee a oc naire seme ainin Sine ern tas Sie wicietain clei ol tate aletale sie irlaris ; 128. 70 Xx x x 
TEEN AIRY SB) AEs Bao 5 oe Soe Sep erosorpeclouee ue ope aannaqumces=: 13.404.) <0 ore'ntal| aceite Xx 
LDS SB SoS ese See OCS ee Sanne secre aAgEemnGner CoDomaaccns 376 281.71 Pa Beene sScosc 
E. F. Harriman 366, 100) x x Sg 
Gramps: --.- 22. 250.26 | xX x x 
HIGISM NAT = sit on Tesh lck ee as 308. 13 x x xe 
INNO ea san eto on ca ee oes 337. 38 xe x Xx 
NOI Oe wats eae onsite se tosis 165: 96.) <> |) XP Pox 
REM OMKTA: fet e-- coe ne ae seas aa dnc ciao ae sane een an aceepanina sles ; 107. 07 x x x 
DOUN ICI WAUUNTOD o vote eee onde meee tee no see een eee saaeeee Bark 321.38 | =X x x 
DOM EE ES tis et snc bow some eco ner eas sober semaccoton ee ctecaassines Bark 335. 64 x x Xa 
AONE CRS aes ewe Sa a el ee Rn ay Er Bark 330. 98 x x x 
DERE PRROCINAN os - Sane waa ab cutee nee ces etocet cm ct mick ceemenete Str 359.80 | xX x x 
Mair Se aceoe fu abrin oles ein ocininereibie oan Sha Mntele Siac a eet ain ee Str . 220935) enna eee x 
reise fee fe Eos Se 8 MS eS ela isa Ieee ae eRe eew Bark 312. 28 | xX Ms 

CE SASS a OES RS Saree Gee HomaecieS Se ne cesar tae be sce Bark 243. 44 x x x 
APR pL AUTO OTS Ses eeaeeredes sec chose seooseodbodeencaendssso- Sch - 93.08 | xX x x 
PNT ya) SEMIN © Ste a otra nts acta toe = foeieine nse nee seem oe Str 108.01 | xX Xx Xx 
IS) Vi) 1 ee ae Eee AOE oO CC AROS ELSE Re CE ESE. IS SE CHpE Tema se Sch - 65)507] 9x x x 
PING SV ULE Caos cence Scie eaten aint ominyd se ce sone Dantes eee eine Str 389.67 | xX x x 
LNGye etre fol ABR Ree coer ee nsbacerC secs. oc sae sennosteses 5a Bark 365.42 | X x x 
ONG oe a so rains Sc OG ee ees eee b cee een cece Str - 462.39 | x x x 
MOB AILO SS fo dec sino och cee Uno mine ans cae obec se Geen aes ee ae Sch -. 141.25 | xX Xx x 
Perey Edward..---...5. 2. obama ashiiaciat-a ae wee aeix « ROR SE eee Brig - TEL O Ee Weasel eases Xx 
72 5 fn AR BARN EPI RE ee ae TE CE 8 Bark..| 247.42| x | x | x 
BOM ETBOLO so ois n ie da tesla + Oelp eR 3 dae See EEO Seen oom arte Bark 307.24 | xX x i 
RSLUWEL AVE Oe ota o onc ccs cowie Cnc end tee oe cima SEATS ms oes Selene Sch 20. 90!)|" Xia |v os x 
ETE AOE fan a. craks. Mek ose ey ete oom eet necee ele Bie on aes Str 348. 01 x, x x 
PURINE IANO. ox oa ao-d cteios Selene cine ea eee ee heme eeea ceo oninin a sis ese prets Bark B08: AT | asters am eee xe 
Divito mV OI ee oleate c= UM ets opiate tbe ewes eene otal ohateie aietat sear e tia Bri 256.50 | xX x x 
VATION GREE es a oinate ecb ata waccs mri e atta oe wim ne mn Se oN Ne Weert Bar 288.13 | xX on x 

a Lost; crew saved. d Tender to the tleet. 
b Lost on St. Lawrence Island; crew saved. e Lost by going ashore at Sandwich Islands; 19 
e Lost a Arctic ice; of the crew of 40 only 2 were of the crew lost. 

saved. 

The whaling business carried on by New Bedford vessels making 

their headquarters at San Francisco is about half as extensive as that 

of the home fleet. The following condensed figures, applying to the 

years 1890, 1891, and 1892, show the prominent features of the fishery: 
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Summary of the New Bedford whale fleet and its operations, 1890 to 1892. 

Vessels. 
Number 5 RN pars Advances 

Years. Pahang Num- | Net ton Vale Value of to crews. 
F ber. | nage 7 outfit. 

| | 

Lele? pce eae See eee 652 17 5, 081. 98 $197, 900 $188, 900 $61, 500 
a Tee ee ieya eto sim wicis cee bya s =o ae 630 16 4, 787. 95 203, 500 182, 100 62, 800 
USL oe Soar one See aE pepe O eee 645 17 4, 880. 33 | 217, 500 194, 000 63, 400 

| | 
Whalebone. Sperm oil. Whale oil. Total 

Years. a value of 

Pounds.| Value. | Gallons. | Value. | Gallons.| Value. caren: 

114, 350 | $400, 225 11,535 | $7, 497 173, 187 $72, 318 $480, 040 
91, 700 412, 650 9, 700 6, 693 139, 137 65, 895 484, 738 

122, 500 551, 250 55, 293 | 37, 044 161, 384 67, 778 656, 072 

The nationality and nativity of the persons constituting the crews of 

the New Bedford whaling fleet operating in the North Pacific Ocean 

are exhibited in the following table: 

Table showing the nativity and nationality of the persons employed on the New Bedford 
whaling fleet in 1892. 

iE =a 
Countries. Nativity. Ste | Countries. Nativity. ie 

imrbednstates:o...35-22-- 225.55 220 POZA MMGKT COs. starts: celetea Saicicee cists 7 7 
PAIS CIN (ays areata a =\alem m\niaie 4 « 1 1 Pasa eis ueee posocee ape soe 14 14 
PEISU RANTS = ociios ccc cio cacicis =, ic happen pe INIGUERS COT DAME ee menaeracine 5 yal eee tees eu 
PARLOR ee nears cee ese dee Db | nee asece New BrUBSWitk..£ ssenac-22- Sy pr cestets wee 
DEE ete 2 wm sia sin isie on == 2 Dall pRortuvala seas sete norescae 93 93 
TAS LG Cone eee See 1 | | Deel 3 so Shocopoepsescboeneee 4 3 
(CIE G ERAS Sao eee GL Sees. eee | Boland ws: $eo828 seek Sas Soe 1) See Ge 
(O11 Se A Soe ee ee 8 SullPRGSSIR. Soh. Sacte slate pian ase crels 5 6 
20 GiNTITS 6 A eee 3 2. Mion Se ecaaatec ekeecweassoc 73 69 
Wp anGyaatet = c\e or sacs 32 (6 SiGi lS oor penne camereonee ee 9 6 
East Indies \ (al PEP Scoulandass.- 2 ees cc cee os nN ea 
Mrancenesss- <2 3 13 || Sandwich Islands--.-.-....--. 29 29 
Fiji Islands 18 Bee ae St. Melena! 22. -Bekeed > .e-5- il Bees ice 
Germany 50 ai || Switzerland! 5. 22---sem0-0-- << 3 3 
Holland 6 6 || United States of Colombia -. 2 2 
LUDIKY - Sexeatpsconcpeeaemoceeias 1 iS Wiest indies sss eeeem ate ae 1h menee hace 
TREIANO sao o25 Sen's a sscae sn ante = 1d) |bsg-sa25= oe 
WAP AM een sn = | a owl ncn ce mais = 3 3 OtM eee see are cine 645 645 

* The nationality of the fishermen of the various British provinces is shown in the aggregate under 
the general head of England 

The States and Territories in which the native-born citizens belong 

are given in the following statement: 
' 

States and Territories. 1892. States and Territories. 

Alaska 
California 
Connecticut 

Florida 

Kentucky 
Maine 

Massachusetts 
Michigan 
Missouri 
New York 

4 

onNDOM wo 

m DOR DODD Ore tO 

New iam pshirer-.o--sesce= = onesie. 45 

Virginia 
Wisconsin 
Washington pono oo 809 3 co pe et et 

te we i 
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The names, rig, and tonnage of the New Bedford whaling fleet are 

shown for the years 1890, 1891, and 1892 in the following table: 

Years engaged. 
Name. Rig. Net ton-|___ ees 

nage. | 1890. | 1891. | 1892. 

SARS sett bee eee ates ate outs moi ulatn.cin pisiata ola 'nin ormiate eth (a iaianiotn erate Bark. . 323. 00 x od x 
ATIATe WAC KA He seme mer ne temea cna ee aioe eb fee ee erie mente ine tere Bark.. 287. 96 x De x 
JANI CR TON GReree cone ein eee wah os oe ees oc cota Sea ee ee Bark... 287. 64 x x x 
SNOPGWRD AN KORN eet en eee 3 tisk te ste meee ne me ea ae ane Bark. . 361. 14 x 4 x 
IBGLVER ALO l ees tase eat Sete ecw caw aieioe wicemebinen Seine. «oes Str ..- 339. 37 x x is 
(Be WIN Bes Boe Soe Se enadbos sepa scbae or osastscc ae Bark..| 298.06] xX x % 
Calinnnigmerescccne car sce ona ean Cote wie tenia ene oes Bark.. 348./25),| 2-2-3] eee x 
Canpmornge iP G00 ea-5 fae eene ea aaeeenn ste Sane see eae ee ae Bark..| 201.42 / xX x mK 
rances JAX Barst0wes sc ceicewe-cis ewiew sacs ono ee ache eminem ne eee Brig...) L20, 195. 3 Xx x 
18 CEL oS Gr sma ar ea SOORDE SSE quC Oger a Ae Sea one Ces Ae BSE ee Bark... 321558) -2-202 | Seeeee x 
UGS ie Boe Pirsig aS SeS25 coc. Gon ce Sea Bees geet es coc erie Bark..| 384.54) xX Xx x 
JETT Rak AS ee atSngseesesosSe) sosmscacsecridgosapeagosebsonosshs- Bark.. 352. 29 S0b || Seared eee 

VIVUGIHT ALM epee teens eee cei tein te = tte ore moan aera bea ee OE Bark... 259: 65 \|-2 | eeeeee ye 
DNR PRETIO carte hci te win ara eno ee Bee we DENS oe ee eee enn nee Care Stree 171390 ec selene x 
Oba eras oc eee cron os Sse ee coos ens see ee kee eee dene Bark... 294.32) 20 s\Seceeel eee 
INonwd leer sn se sasnesae Sha ct cignes ssenodeebe tice soca sepocteneoce Sc? Bark.. 319. 62 x a > 
ISIE) IRAN eds os oS jeer oabensco soa secre bseacee somes See SeeSso" Bark..| 259.46 | xX Xx x 
4 iid ipo saan. Seno ade Boos 2S0p se ecee se aan doa sagenoceepse sola" Bark.. 353. 87 xX ile ~ees 
Abii eee Aa eee eR ae cee eT eee S SA aS apebe Serres 2 Bark.. 251. 60 x >< x 
Rival WB ary 8 ree ae eee ee le ie ee Bark..| 308.83 | X Xx x 
AVE TaATUMO WAR ee cmtee= oie wnieiele erie erie sie siete else meters eee eee Str 2. 332. 04 x 47s Ree 

a Lost. b Condemned. 

Data are at hand for a very interesting presentation of the number 

of each kind of whale taken during the years 1890, 1891, and 1892 by 

the vessels belonging in San Francisco and New Bedford, respectively. 

The variations in the comparative abundance of the different whales, 
as shown by the numbers killed, are suggestive and instructive: 

Number and kind of whales taken in 1890, 1891, and 1892 by the American whaling fleet 
making headquarters at San Francisco. 

Vessels belonging| Vessels belonging 
, f at San Francisco. | at New Bedford. Total. 

Kinds of whales. 

1890. | 1891. | 1892. | 1890. | 1891. | 1892. | 1890. | 1891. | 1892. 
\- 

Rrmihcse: eee oct occetem nace Eaeoe ee mer atee 42 59 14 19 33 16 61 93 30 
IBOWHOAU Ge sa eins voce mee aap nema ais amen at 69 | 106 {| 107 46 30 52] 115] 136 159 
UCTHIN Shae aoe esndbe inact oo searisnasdccsso9 502 4 3 3 2 14 20 6 17 23 
LEGON TAO een eo oe DOOR ONO aE OCUIGoeS aA DR ene Beeaee (Sse oc Reser Me eos iM RES eo 

OTA E eee seem ccicciamaaiceeeisiia= ae ane | 116} 168 E 124. 67 77 88 | 183 | 146 212 

THE OYSTER INDUSTRY. 

The oyster industry centering at San Francisco is one of the most 

important branches of the fishing industry of California. San Fran- 

cisco firms, with extensive beds of native and eastern oysters in San 

Francisco Bay, are the only planters of oysters in California. Each 

fall and spring seed oysters in car-load lots are brought from the 

Atlantic Coast and planted in the bay. Some years as many as 100 car- 

loads, averaging 90 barrels of seed oysters each, are transplanted. A 
limited amount of the small-sized native oysters are also brought from 

beds in Washington. The latter are planted solely to keep them fresh 

and near at hand when desired. If it were not for the constant plant- 

ing of seed oysters the beds would soon be exhausted, the natural 

propagation not keeping up with the demand. 
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Seed oysters brought from the Atlantic remain on the beds from 

three to four years, during which time they grow to the average size of 

the oyster of like age on the Atlantic. The original flavor is retained, 

although planted on the same beds with the natives of Washington, 

which are widely known for their small size and peculiar strong copper 

flavor, which they retain when brought and planted in California. 

Ten small sailing vessels are engaged in transporting the oysters, 

as needed, from the beds to San Francisco. On arriving at the city, 
the bulk of the oysters grown from Atlantic seed are opened, canned, 

and packed in ice, and are known to the trade as eastern oysters. 

They are distributed all over the west coast, meeting those from the 

Atlantic at Denver, Colo. 
In addition to the opening and canning of eastern oysters, consider- 

able business is done in supplying the large city demand for oysters in 

the shell. Both the eastern and native oysters show an improvement 

during the past few years; they have larger shell, plumper meat, and 

a better flavor. The only noteworthy feature since the more detailed 

report of 1889 is a slow but steady growth in the business. 

There is room for an increase in the business, but to accomplish this 

the industry, as at present carried on, will require large capital, and 

several years would elapse before the seed would grow and returns be 

expected. The freight on the seed from the Atlantic is a large item 

in the expense of the business. Firms now engaged are reported as 

holding several thousand acres of ground adaptable for oyster-culture, 

but not so used. 
The extent of the oyster industry of San Francisco during the years 

1889 to 1892, inclusive, is shown in the following tables. The persons 

employed at the beds (105 in number) and on shore and the capital 

devoted to the business were the same each year. 

Property and capital. 

Items. | Value. 

Wha S18). 3 oe ie Se pee OC OSE OS CEB OO BISE: aeRO OSE C EE Obs ae ol Ca SAA Aan ee Oe Ree eee tt acre te | $15, 100 
SINT: (DICT Sondo sete nee nechoeaos Gees Saar hI enes enn secsbec acuc cer secee see adorewoseceaaoac) (a. lil) Wt 
RbusirEi DCA ster e seg vee a8 tai Sacatts tothe sort dead smolts take SL Sh ere ISS ee ee | 100, 000 
Wo cTh EA yp ER) 20 RAGE Ee Rn eS ace Aen CSOs Sie 6 Orin Ee Bsior Seer ae are | 75, 000 

(eo eC ae Se ESA ee Ren eo | 290, 100 

Products. 

Eastern oysters. Native oysters. Total. 

Years. | 
Bushels.| Value. | Bushels. Value. | Bushels.| Value. 

1 AR A RAs BoE O ORL cob nope ancacnonce 120, 000 | $480, 000 | 26,150 | $91,525 146,150 | $571,525 
SOQ ese ote Acree civna tape a seo etee iat 125, 000 500, 000 26, 325 92, 137 151, 825 592, 1387 
Ne ea eS a eens os oe sans eae 130,000 | 520,000) 28,130 98, 455 158, 130 618, 455 
BES peertoe cre citar Sonia amie ie oie sieiaie mercies itm ae ane 146, 000 584, 000 32, 645 114, 257 178, 645 698, 257 
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SARDINE CANNING. 

This branch of the fishing industry is yet in its infancy on the Pacific 

Coast. The Golden Gate Packing Company, of San Francisco, estab- 

lished in 1890, had up to 1892 the only sardine cannery on the coast. 

Sardines and anchovies are utilized. Those of small size were packed 
in oil in the usual quarter-pound cans; the larger fish were put up in 

round cans holding 1 and 2 pounds. The goods were of fine quality 

and met with a ready sale, but the quantity prepared was small. A 

number of causes, chief of which was the failure of sardines to enter 

San Francisco Bay in sufficient quantities, limited the pack and caused 

a Suspension of the business in 1893, when the cannery was sold and 

removed to Los Angeles County, where sardines were reported to be in 

greater abundance. Of late years sardines have been very erratic in 

their appearance in San Francisco Bay. One year the fish for weeks 

at a time would be extremely plentiful, while during the next season 

they would scarcely be found at all. The quantities of fish packed 

during the three years 1890, 1891, and 1892 were as follows, 100 of the 

quarter-pound cans, 48 of the 1-pound cans, and 24 of the 2-pound cans 

being contained in each case: 

Grades. 1890. | 1891. 1892. 

Cases. Oases. Cases. 
Gaeuee oie SHADED SAIS 88a 500 TAS SGQUE DOOR: Bananeueonmasapacensand 246% 3, 000 7, 000 10, 000 

SLES MESES EEL lloras ote i= ee ala (wlalatoln ln atalea eiotalaataletmiate ale ale tatettelettat aatigs, o etedette fatale ta ote ates ar 5, 000 2; 000M" Saceateae 
URE eB Ba anon sing 5 Se nnOUuO nS TORSO nO IO60 DOBRO sa TcoAs ore enono ae 5, 000 2,000) 2222 nese 

ITA 7 eae ee a eS elena ww < Nem Sofa he it 9 13,000} 11,000! 10,000 

THE FISH TRADE OF SAN FRANCISCO. 

The fresh-fish markets of San Francisco are interesting and in some 

respects unique. In them one may buy a single pound of fish or a car 

load, both wholesale and retail business being carried on at the same 

stand. About 12,000,000 pounds of fresh fish are handled annually, 
exclusive of those in the Chinese markets. Large quantities of oysters, 

clams, mussels, shrimp, and crabs are also sold. 
The fish are received daily from the adjacent fishing-grounds visited 

by the home fishermen, and from the interior waters and coast towns by 
rail and steamship lines. The fresh and salt waters of the State are 

rich in quantity and variety of animal life, and fishery products from 

all over the State find their way to this market. It is said that over 

275 species of fish are found in the waters of the State, although many 

of these are not used as food, except by the frugal Chinese, who rarely 

permit anything to go to waste. 
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The following table represents approximately the quantity and value 

of all of the important fish and other water products entering into the 
fresh-fish trade of San Francisco. Most of the products named may 

be found in the market at all seasons, selling at prices that are within 
the reach of all classes. Attention may be specially drawn to the 

figures for shad, striped bass, catfish, and carp, fishes which have 
been introduced from the east. 

Table showing the extent of the fresh-fish trade of San Francisco in 1890, 1891, and 1892. 

1890. 1891. 1892. 

Speciés. 2 rm 2 
A Retail Retail : Retail Quantity. raieia te aaa Sale Quantity. vali! 

| 

Fish: . 
Anchovies..... pounds 135, 000 $5, 400 145, 000 $4, 350 150, 215 $3, 755 
Barracuda. -.....-... do:=- 120, 000 10, 800 150, 000 12, 000 75, 000 6, 750 
BONG 4-22. .=--5-/ dove 95, 000 5, 700 110, 000 6, 600 95, 000 10, 450 
Siig tes A See oeece do 75, 000 3, 000 90, 000 2, 700 75, 000 1, 875 
CS do.z:: 10, 000 900 20, 000 1, 400 25, 000 1, 500 
Cultus-cod ........ dors: 150, 000 10, 500 190, 000 11, 400 200, 000 10, 000 
Flatfish and tlounders, 
TOMAS ssp ccecasdesebe 1, 415, 959 118, 176 1, 341, 038 80, 462 1, 657, 208 66, 288 

erring. -<- .. pounds 2, 000, 000 60, 000 2, 400, 000 48, 000 3, 000, 000 30, 000 
13) Re aap eaeeee do... 100, 000 1, 000 90, 000 900 85, 000 850 
Horse-mackerel -.-do.-... 75, 000 6, 000 40, 000 3, 600 15, 000 1, 200 
Rem onishi > icc<.---- dos 40, 000 2, 400 25, 000 2, 450 40, 000 2, 000 
Mackerel. -.-....--- do.. 20, 000 2, 600 15, 000 2, 100 10, 000 1, 500 
IPO 26 aiecaass = s.5 a1: does: 25, 000 1, 500 22. 000 1, 320 20, 000 1, 200 
Perch, fresh-water -.do- -.. 150. 000 15, 000 100, 000 7, 000 40, 000 3, 200 
Perch, salt-water ..do.... 250, 000 20, 000 200, 000 10, 000 200, 000 8, 000 
Rockfish Ee eyeneta pyaar do..-.| 1,797, 482 143, 798 1, 024, 619 71, 723 1, 421, 489 71, 074 
Soli PSs aaasemene do. . 2, 125, 000 136, 500 2, 065, 000 129, 750 2, 919, 848 143, 061 
Sardines ..-.-....-- do. -- 500, 000 10, 000 200, 000 6, 000 103, 130 4,125 
MOAsDASS. cls -l-: do... 275, 000 19, 250 325, 000 16, 250 100, 000 7. 000 
Striped bass..-.-.-.-. do. 5, 000 1, 000 25, 000 3, 750 5U, 000 6, 250 
SS ee eee dosc-) 300, 000 12, 000 600, 000 18, 000 500, 000 12, 500 
SEates’2 o-u- =. = S = dose=2 50, 000 2, 500 30, 000 1, 200 40, 000 800 
SMeMh oe se = =< do. 900, 000 63, 000 1, 000, 000 70, 000 700, 000 42,000 
Sturgeon ........-. do. 587, 625 29, 381 715, 795 35, 789 | 765, 297 34, 438 
SHCKCIrA. 5-2 =. =,- aos: 175, 000 5, 250 160, 000 4, 800 140, 000 4, 200 
OMCOds.--0<-~-- « do... 8, 000 800 15, 000 1, 200 25, 000 1,500 
NOU esos ee do... 25, 000 5, 000 20, 000 4, 000 18, 000 3, 600 
Miscellaneous. .... do. 31, 160 6, 230 35, 100 5, 905 52, 930 9, 102 

Wopaliyss 24-41 seo= aoe: 11, 440, 221 692, 685 | 11, 153, 552 562, 649 | 12, 523, 117 488, 218 
a f = ss 

Mollusks, crustaceans, ete. : 
@Oysters...-..-.. bushels... 151, 325 592, 137 158, 130 618, 455 178, 645 698, 287 
Clams, hard....-- sacks. . 1, 000 3, 000 1, 100 3, 300 1, 200 3, 600 
Clams, soft. .....- boxes 25, 000 | 25, 000 30, 000 30, v00 40, 000 40, 000 
Mussels ....--. buckets 45, 000 22, 500 50, 000 25, 000 48, 000 24, 000 
Spiny lobsters.-pounds . 25, 000 1, 500 20, 000 1, 200 18, 000 1, 080 
(Grahst 2s = =<.2:<:- dozens 80, 000 | 80, 000 90, 000 90, 000 110, 000 99, 000 
Shrimps..-.----- peanils 200, 000 12, 000 500, 000 25, 000 775, 000 38, 750 
Pet wal Sic sisies a2 = 21s do.... 15, 000 3, 750 10, 000 2,500 5, 000 1, 250 
Squid and octopus.do.... 10, 000 500 8, 000 400 10, 000 500 
SPOVYa pM. =< 2s'60 dozen. - 1, 400 5, 600 1, 500 6, 000 1, 400 7, 000 
Abalones.......... do. . 1, 400 1, 050 1, 200 900 1, 500 1, 125 
PROTHOSE Ss: can cac pounds 30, 000 1, 500 25, 000 1, 250 18, 000 900 
POMS iss seen w os dozen 6, 000 21, 000 6, 000 21, 000 8, 000 28, 000 

LU Sse oe ADAGE ja | Sn ae 8255005) bsnca-meses 943, 492 

Grauditotalosas tes ss| cnet se aces AOR 222el Coc a siceee 15887,\604) |occuc<n-se es 1, 431, 710 

F. RB. 93——_14 
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EXPORT TRADE OF SAN FRANCISCO, 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

San Francisco maintains a large export trade in fishery products. 

Canned salmon constitutes the great bulk of the shipments, but cured 

codfish, salt salmon, oysters, shrimp, and other products are of consid- 

erable importance. The following table, based on the custom-house 

records, shows in detail the extent of the exportations in the years 

1890, 1891, and 1892. The items for which it is possible to present 

separate figures are cured codfish, other cured fish, canned salmon, 

pickled salmon, other canned fish, oysters, and other shellfish. The 

“other cured fish” consist chiefly of dried squid, shipped by the Chinese 

to Hongkong and the Sandwich Islands. The “other shellfish” are 

chiefly dried shrimp, with a few dried abalone, shipped by the Chinese 

to Hongkong, the Sandwich Islands, and other ports. 

Table showing exports of fishery products from San Francisco in 1890, 1891, and 1892. 

Destination. 

Australia 
British Columbia 
China 
Costa Rica 
USTAyR Gt hts )52 eae eee ee ae SARE ae rie oe eam ire 

GNU UMS sour scien sos cme asses ooh ae eter eames 
San Salvador 
Sandwich Islands 
Other places See ee ee eee ee 

United States of Colombia 
Chile 
Costa Rica 
East India 
Guatemala 
Hongkong 
Japan 
Mexico 
Nicaragua 
Oceanica 
San Salvador 
Sandwich Islands 
Other places eee ee ee eee ee ee ee eT 

Australia 
British Columbia 
China 
Costa Rica 
Guatemala 
Hongkong 

2 GE OL EE GI = is 
Oceanica 
San Salvador 
Sandwich Islands 
Other places eee eee eee ee ee eee 

ee 

Codfish, cured. Other cured fish. 

| Value. 

ee ee 

45, 691 

es ee rr) 

Pounds. Value. Pounds. 

473, 270 $300 685 |. ceaeeeee 
17, 060 1, 260 2,100 
13, 940 O72, besccbicce sete 
16, 010 1905 bo ee 
1,900 11Q oe ee 

15, 640 | y (Pe be on 
45, 700 3, 080 304, 850 
3, 490 p74 el Se 
8, 665 BT Gah seats stokes ae 

§80 | (Ml See eas 55 
5, 660 BE eae te 

278, 608 16, 557 404, 650 
11, 490 cM ee 

892, 313 59, 020 711, 600 

248, 320 
7, 800 

12, 750 
900 
800 | 

28, 580 | 
4, 500 

20, 960 
35. 410 
7, 420 | 515 
6, 840 | 

950 
4, 020 
5, 620 

267, 220 
4, 640 

656, 730 38, 670 754, 800 

90, 720 5, 1386 40, 300 
9,170 641 

17, 580 1, 148 
21, 810 1, 409 
24, 600 1, 631 
19, 640 1, 077 294, 100 
1,810 98 
7,185 435 
1, 160 73 
9, 080 539 
9, 050 576 

270, 590 18, 042 291, 500 
900 GBS ocecicecmmes 

483, 295 25, 873 625, 900 
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Exports of fishery products from San Francisco in 1890, 1891, and 1892—Continued. 

| Value of 
| Canned salmon. Value of | canned | yaine of Value ot! potal 

Destination. ~ = = _| pickled |fish other 4 Fo g other ota 
| salmon. | than | °YS*FS: | shellfish.| Vue: 

Pounds. Value. salmon. 

1890 

Australia ........ aecee---| 2,099,338 | $217,951 | $20,167 | $4,222 $55 | $1,677 | $276,707 
British Columbia .-.--.-.-.. 6, 840 720 722 748 10, 023 1, 468 15, 065 
CUD eee Gt eee ae 5, 010 BGO! | acncisien clare 11 he ee ae 75 | 1,719 
MEESEOENS OLOMMDIA == <<< = aje/e|soocascce tata ccnee seamen leeeceeeo es Ly are ee OA 268) 282 
TO Ses ta wjais-scs-5 2-50 60, 096 5; Zee jaceaesetes 462022258227 7, 359 12, 643 
esta ICS ...-----0--s00 29, 490 BL 1ST |acs2eceees 427 788 74 5, 702 
Ha OlanG\ ac ~secss<c---=-0s 134005486. LODE AGB HE sao oermten eee weislece| rows w stems |= areeee nme 1, 211,458 
PAPO TS omnes sos sn 39, 220 4, 143 DAA ie Bee relatrors Pic nets eiseere 174 4, 456 
MEAOL ociace a csanSecc ss: 119, 400 eA al ae ees een cele allenic ce sjetaralcomecee sisje 2, 944 
eR CR ete lacnin <0 = <3 144, 070 TGEOOST Sess secemreeliok cee see ea oan stasiarsial| Stersretalietsiere 16, 008 
Germany.....:...--.....- 9, 600 UM TOOG SAS a4 So) BOS ga Ge ey Vegeeek 2a 1, 100 
(ST OGHTE F I eee eee ae 4, 880 549ml sa ce se et 684 327 | 84 2, 748 
Hongkong ..------------- 204, 040 21 41905). sso 567 191 | 213,885 | 257,533 
JT SRS cer eee OSE eene 12, 680 1, 356 195 546 56 117 2, 499 
1 GO CO pee EEO CpeC EEE 24, 030 2, 586 66 978 1, 447 512 6, 165 
Nicaragua .. sue 3, 055 B64 ce celacise 190 370 38 1,018 
hab Ee Sea 1, 440 | {SMELL IEEE ASSIS. cecal Aaa s od eee eeeee 150 
BelOalLVAG OL. <j-0<0sa5054 1,500 | a iy a ee corse 149 149 60 | 910 
Sandwich Islands.....--. 229, 250 | 24, 682 37, 359 7, 669 10,583 | 82,622 153, 690 
Other places...--.-..-.---. 93, 765 | 9, 346 | 2, 322 1, 497 445 | 496 | 14, 915 

ee ——, i ———————— et ee 

MOR sew sea~'an cise 5 16, 497, 190 | <4, 523, 909 60, 851 17, 856 | 24, 434 258, 909 | 1, 987, 712 

1891. | | | 
PAIR GUANA gon p cea asepes =: 1, 368, 650 | 131, 868 40, 323 1, 533 282 2,233 | 191,394 
British Columbia --...----. 7, 200 TOON S2aee cases 1, 354 8, 651 2,024 13, 349 
(ONTO 92 Se See eee ence 6, 520 iy PB Beepeecoee TOD ieee ae 261 1, 938 
ies. Of Colombia -...---- Bets 1944 Sos ce soece 184 482 639 1, 562 
(CUS ees eee 19, 460 2: O25. eo yn ace VG Meese seese 8, 149 10, 410 
MPONISPRACH cece eSccee ase 82, 906 BOZO pe etccncee 138 | Crt eee 11, 182 
Mode eee ooo = he we 2 ot 13, 601, 195 01624 a FD BR pac Yn BSS ea hisocs Sorigs | 1, 221, 217 
Gs siy J WT Ee ea ee 12, 840 DEQOD" sce soe se S822 c4t eee 515 2,192 
Guatemala .--.--,---<---:- 5, 046 DBT ol casi mpersrieis 361 897 501 3, 842 
HONGKONG .oc2 25 -.cacccs 89, 100 | 8, 747 37 669 24 | 192,173 230, 596 
PDS en sass qo scaen oe 7, 680 S04 I. ooo pe aie tS alles 4 1,725 3, 237 
INES SUD Ree DOL CREE 32, 290 Braden lescscemnes 1, 062 1, 302 426 6, 680 
INSGATAM UA soon < oo nasee 2, 360 PAT ne eee 160 188 106 774 
OICOAMIGH coe ose Sonia's sui 37, 918 3, 989 739 502 69 66 5, 608 
San Salvador ...-.....--. 2, 860 BOG shoa-5 2. sd 60 466 302 1,529 
Sandwich Islands....-.-... 194, 820 | 20, 353 37, 651 8, 443 9, 630 32, 279 141, 069 
Other places. ....--.---.-. 35, 420 | 3, 723 1, 995 894 345 | 248 7,511 

CS a aS 15,508,115 | 1,408, 613 80, 745 16, 024 22, 700 241,647 | 1,.854,090 

1892. | 
ATIBG NAIA eae ==\s25 = 2-5= 5 1, 597, 240 | 160, 773 11, 470 180, 914 
British Columbia..-...--.-.-. 4, 580 | ATS We ccm oe 2 5,199 
SLU fads Sosa 0 2s = = 50 6, 956 RWB saws Ss 2, 291 
SMS AMIMOOIOTI UIA 25,2 -U 45 ~|aos eee cele eee 2 ees oa sa seater 5 280 
ln Oe See can 35 302 <pc i= 61, 100 5, 947 10, 552 
Costa Rica 1,915 
OREO one nia op inniap mci 1, 701, 715 
East India 18, 790 W943 3 Sone tees 2, 606 
LA Te i eee 2,400 | 250} | ameter clea 475 
OUMANY Ate hac ce he s'a << 2,400 | BO5' |\ce see see 225 
eALOInDA\sca- cece ss- 5-5 13, 700 gS CT es See 4, 273 
HPONEKONG) << 5. cs005/--6 65, 790 Gr Oiaa eee saeeee 221, 265 
COST Gc Rise -On Cee eee 4,510 | Et) ee ere nese 809 
IMG Gime sen ac taincs daeces 23, 886 DYASO No ces eke se e 6, 207 
Nicaragua... .<5---..----- 700 1 eae ae 341 
Oceamica 25-22 .22-55 = 62, 465 6, 297 1, 654 9, 160 
IP OI soc cee ns cea cee ae 12, 000 T O00) See eee 1, 000 
all Sal VadOM we caseceecas 9, 840 TOTO eens sees 2, 623 
Sandwich Islands ........ 154, 160 15, 856 33, 670 109, 085 
Other places: -.-.<-2---t<. 27, 220 2, 634 182 2, 972 

Ota = <<-sc<ncc canes 19, 450,335 | 1,910, 537 46, 976 2, 263, 908 

TEHAMA COUNTY. 

This county is near the head waters of the Sacramento River, which 

flows through it. Late in the fall some attention is given to taking 

salmon; gill nets and haul seines are used, and the catch is shipped 

fresh to San Francisco. The fish taken are usually of a poor quality 
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and bring but a small price. They are probably the fish that, having 

escaped the many nets of the lower river, finally reached the spawning- 

grounds and later fell into the nets of the fishermen of the upper river. 
The amount and value of the catch of late years have been as follows: 

Years. | Pounds. Value. 

fo ee oe Oe i en oe Tee ee RS te Le 118,145 | $2, 955 
TRO0 Seema eee lecaninat natin. sence pencasaceniee nese ence sam enti eae rentee ae eee 125, 860 3,147 
LOO Le ee caiommicsck cece monn des ow te Sue cdehecenlsie sles eeeeRetee et pu pee ere ae 115, 623 2, 890 
BOD mere ceiiets sale oat acm ae cc ic vices one e oleee ctelclo me ciahinis penio ae ates lea einen aes 128, 389 3,210 

HUMBOLDT COUNTY. 

Of the four years covered by this report the fisheries of Humboldt 

County were most important in 1889, in the matter of products and 

capital invested, owing to the fact that in that year a salmon cannery 

was operated which was idle during the three following years. This 

is one of the most important fishing counties in California. Over 300 

fishermen are regularly employed during the fishing season and the 

value of the catch is from $45,000 to $80,000 annually. The most 

prominent product is the salmon. The catch of salt-water fish and of 

clams and crabs is also important. The principal fishing center is 

Eureka, situated near Eel River, in which most of the salmon are taken. 

The salt-water fish are obtained at the mouth of the river, off Trinidad, 

located a few miles to the north, and in Humboldt Bay. The local 

demand for fish in Eureka and vicinity takes a large part of the catch, 

the surplus fish being sent to San Francisco by steamer. ‘The yield of 

salmon during the four years named was over 1,000,000 pounds annu- 

ally, and that of other fish aggregated several hundred thousand 

pounds. About 1,000 bushels of clams and 2,400 to 3,000 dozen of 

crabs were taken and sold each year. The number of cases of canned 

salmon prepared at the cannery during 1889 was 11,652. 

DEL NORTE COUNTY. 

Up to the present time the fisheries of this county have been limited 

to the taking of salmon at and near the mouths of Smith and Klamath 

rivers. A small salmon cannery on each river consumes the bulk of 

the catch, a part of which is also used for local consumption, and a 
part salted and shipped to San Francisco. 

Nearly all the persons employed in the fishing industry of these two 

rivers are Indians, native to the section, there being a strong objection 

to the employment of Chinese laborers in this county. 

The following is a statement of the quantities of salmon packed in 

this county in the years 1889 to 1892, inclusive. The fish utilized in 
canning consist of chinooks and silversides in about equal proportions. 

Klamath} Smith 
Year. River. River. Total 

Cases. Cases. | Cases 
BM ketene oon cited « baee sce ke faaens thaws oiathesd aay witeli smite delete Wta/a,2 & sim ails okt 2, 669 3, 000 5, 669 
DORs tiara lide ead .o,h ee pdtctere die ap a mie Cle a nie emi nicer aera wie a IA ala eines etree 5, 000 2, 500 7, 500 
BOL a hates ct clan Seb ns an ele tice wd ete ce hc utes hati tpt wine ate eat ate Slits lei ee 1 DOD) | Saphade nai 4, 500 
TBO en ad steed wad ck Date ook wane eee ee ene 1, 200 3,050} 4, 250 
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OREGON. 

GENERAL EXTENT AND FEATURES OF THE FISHERIES. 

From the first settlement of the State the fisheries of Oregon have 

yearly been of increasing interest. The abundance of salmon first 

attracted the fishermen, and their capture has continued the leading 

branch of the business. While natural causes, often unaccountable, 

largely govern the migrations of fish and are chiefly responsible for 

the uncertain character of their movements and the fluctuations in the 

catch, there is no room for doubt that the preservation of the supply 

in the rivers is largely dependent on man. During recent years a 

large increase is annually shown in the various appliances of capture in 

the salmon fisheries of the Columbia River, which yields the bulk of the 
salmon caught in the State. From an increase in fishing appliances a 

gain in the catch might be expected, but such is generally not the case. 

In the years of largest production a much less amount of fishing gear 

was used than at present. As the fish were depleted, the fishermen, 
eager to keep up the amount of their catch, increased the number of 

their gill nets, pound nets, wheels, etc., often only to find a yet smaller 

eatch, which would again be followed by more fishing appliances. 

Artificial propagation, which has been carried on so far as means 

would permit, has in a measure made good the losses from increased 

fishing gear. The naturally favorable conditions of the Columbia and 

most of the other rivers of the State for abundance of desirable food- 

fish continue nearly, if not quite, as favorable as in the early days of 

the fisheries, when the only fish caught were those taken by the native 

Indians for their own use. The waters remain unpolluted by the sewage 

of large cities and the refuse of manufactories, and from the topography 

of the country through which the rivers flow they may be expected to 

remain unimpaired for many years. 

The salmon fishery and the dependent canning business are vastly 

more important than all other branches of the fisheries of this State, 

the only other fishery of any prominence being that for sturgeon. 

Only very limited quantities of other food-fish are taken, and the general 

fisheries are much less developed than in California or Washington. 

Oysters and fur seals contribute to the income of the fishermen. 

The following tables show the extent of the fisheries of this State. 

In the last year covered by the statistics, 4,332 persons were engaged 
in the industry, $2,272,351 was invested, and 28,521,105 pounds of 
products were taken, having a value of $872,405. 

Persons employed in the fisheries of Oregon. 

How engaged. 1889. | 1890. | 1891. | 1892. 

(OTS STITT CF ap es Aad ee naa” Bae ee eee eas a See ee See 11 25 55 60 
DEV OSSCIs TANK POTN Miss sain. Ss cas sac sedteedsasisneceea = asaccnes 40 40 38 57 
MU NNOLOMAUOEICN is eee sans pene tw oncbasecs tfendss elds mand 2,234 | 2,112 | 2,452 2,705 
Lin SUG Gra Get Gir nee aR ee eee ee 1,304.) 1,282) 1,242 1, &10 

aa eee hee ne ie oe los A ain dead am aicens 3,619 | 3,459| 3,887| 4,332 
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Vessels, boats, apparatus, shore property, and cash capital used in fisheries of Oregon. 

1889. 1890. 1891. 1892. 

Items. = 
No. Value. No. Value. No. Value. No. Value. 

Vessels fishing -.....--. 1 $18, 000 $10, 000 $15, 000 4 $17, 300 
Tonnage ..22 1. -.esccr Mita? | sledoe ame dS97 |S cos 55+ 1 231, 90s |Sésae-beicec 207268) 5s-2e-e Saas 
Quilts os: cease ee) 45600. | oseeete S150 |e 7,450 |oc-seee 8, 350 

Vessels transporting - 10 42, 900 10 42, 900 10 53, 740 20 73, 100 
MOnnage> sesso se cces BE ie osnb Ss sanae CE RO Senne anne CULES Soman 5-2 BOD. 20 iil oem am eem es 
Outhte ees ese eles. dice wes 9580 pies sseet PAGED ere See 9) 010" 22 Saas 11, 945 

BOARDS cers ccic adcie nena ne 1, 164 125,885 | 1,113 125,040 | 1,252 142,585 | 1,494 154, 425 
Apparatus: 

Gill nets 181, 955 1, 234 178, 320 1, 302 201,625 | 1,396 212, 260 
Pound nets .... 74, 700 108 76, 500 142 100, 500 247 173, 400 
SECT ees epee ses 7, 425 18 4, 825 32 14, 350 32 12, 600 
WiHGOIS eases oem eeed 120, 052 29 107, 552 30 108, 152 40 132, 852 
Dip nets 475 85 425 60 300 50 250 
MES sc caecweesia~eeac| se aeaciee Both | teteleisreins ORRIN Se sso se 7,446 \. ne -e 10, 520 
Tongs and hoes......|.--.---. 145) ne sere JEM) oe scce 153) pense 149 
OURGrEAD PALAIS =o eect eine seer eet eae SoU M peter seers 2) 000) |e en seer 2, 050 

Shore property ..-......]-------- 648,245 |.-..-.-. 596; /445 eae 582,950) ee eee 660, 150 
Cashicapitall sa: 22.2. -claecass-- G20 7900" ao ee eer TOT OOO M =eaee ee 640000" ae cee. 803, 000 

LOCA 225 wisn ca wiels|| sala seiciere 1,859; 299 |<. .2- =. TLS OO lal erseicrete a DEBS BW ee ee sc 2, 272, 351 

Products of the fisheries of Oregon. 

1889. 1890. 1891. 1892. 

Species. 
Pounds. | Value.| Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

BlaCk-cod -- ssc 22-—— 20,000) | pL 2o0nlt scene toes seem eein 1, 000 $8). . is Jase eee 
Blueback salmon......-. 1,147, 090 | 34,961 | 3,543, 943 |$97, 961 871,392 | 24,127 | 3, 140, 397 | $83, 370 
Chinook salmon, fresh .|12, 478, 087 (536, 120 |16, 596, 301 |535, 484 |17, 168, 968 |643, 710 |15, 577, 282 | 579, 007 
Chinook salmon, salted. 70, 900 2,186 87,100 | 2,338 97, 450 2, 860 54, 700 1, 407 
Cultus-cod.........----- 101,112 | 3,555 27,120 | 1,356 98,415 | 1,389 26,304 | 1,315 
IOMTOOER Ores edie Sale cond fe sod ee see. aS Aaa Sec wal elec oe aoe eee eee |S eee 10, 000 400 
Halibut sos J-ccescecee en 487,250 | 11,125 16,450 | 1, 645 43,930 | 2,993 18,870] 1,787 
MOCKS. 53. bso. s2e2 84,010 | 4,200 82,260 | 4,113 83,220 | 4,161 86, 115 4, 255 
SOC NESE e cee ae eae 29,990 | 2,999 50,100 | 4,008 70,500 | 4, 2380 109, 000 3, 270 
Silver salmon. fresh. -..| 4, 125,540 | 91,563 | 2,168,399 | 33,573 | 1,175,620 | 18, 640 | 3, 925, 451 64, 180 
Silver salmon, salted. 359, 100 | 11, 048 313,100 | 5,524 299, 550 | 5, 638 252, 100 4, 484 
Steelhead salmon. ..---- 844, 080 | 18,837 | 1, 802,989 | 29,578 | 1,122,340 | 16,956 | 2,586,771 | 48, 552 
StULCeON = 22cm asm = 741,730 | 8,821 | 1,441,446 | 16,279 | 1,456,619 | 17,311 | 2,513,490 | 28, 001 
Orabsi wes secsssleees ss 6, 628 265 4, 200 168 3, 521 141 4,125 495 
OT EIWABD oy arnronae pede: 213 20,000 | 3,000 25,000 | 3,750 30,000 | 4,800 20, 000 3, 000 
OYSUGIS 25 = Fee aciee sas irs 150,000 | 3,125 132, 360 | 2,758 146,040 | 3,048 147, 000 3, 962 
Clams: scs22-sle-ssesce= 48, 720 812 46, 500 775, 45, 600 760 49, 500 825 
ur Seals s2 2c. nse ee eaieidlecreseccealcaete oes) soak oom oer POWOOU MWe cst eemeee 26,5480) ccc eeecee 43, 266 
SPAOUbO? sere cu cdscaures cilities oatacrsia oS (Fcc o Saletraa se ine lenmia lleye = misodlate |< Riciarejac.elsiere)| peso (eg= Lal Ciera eee pen 1, 729 

Potal jj < - 45. ss oe 20, 719, 237 733, 867 |26, 337, 268 |754, 305 22, 644, 165 |777, 247 |28, 521,105 | 872, 405 

In the following supplementary table the quantities of certain prod- 

ucts are designated by the unit by which they are usually sold: 

Products. 1889. 1890. 1891. 1892. 

NOTRE cots cosaneecceeek sic Ge cra sent meivele tae Gee tas ceca oesin eee number..| 2,209] 1,400] 1,178 1,375 
MOR REGED fit ride. anda Falco neue a dadectm wack tiscd tenon deieue bushels..| 1,666 | 1,470 | 1,622 1, 633 
OIBIIIN ¢ sha oo hncdcaeac sts aby avbdacseacct tues <atrb- ton, Cane do....| 696 664 651 700 
UOT BOGS i552 he cwcc cet ecace gee eaten Gh tame se Utae caus Meee MUMper. .}... 5... 1,250 | 1,730 2, 945 
Sea Ober as wanes csinccloe oun stote Meio pele ews ot alste/sis oto auieamemeeeters re ene PR Ral a 13 

BEAM-TRAWL FISHING. 

Several attempts have been made on the Atlantic coast to introduce 

the beam trawl, a form of apparatus that is so largely and successfully 

used by the fishermen of England; but on account of the rough, rocky 

bottom on which most of the trials were made, the results have been 

‘unfavorable and its further use has been discontinued. An account 
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of a similar experiment on the Pacific coast has been furnished by Cap- 

tain Exon, now a pilot on the Columbia River, whose father was lost 

while engaged in beam-trawling. During 1884 Capt. John Exon, of 

East Portland, Oreg., was in the employ of a fishing firm known as the 

Portland Deep-Sea Fishing Company, with headquarters at Portland. 

Captain Exon at the time was master of the schooner Carrie B. Lake, of 
about 36 tons burden, engaged in line fishing just outside the mouth of 

the Columbia River. The numerous varieties of bottom fish were very 

abundant, and the ground fished over had an even and smooth sandy 

bottom. Captain Exon had formerly been engaged in the beam-trawl 

fishery from Grimsby, England, and sent there for two beam-trawls, 

which were brought out by his brother in 1884 and at once put to use. 

The trawls were operated near the mouth of the Columbia and off 

Grays Harbor with equally good success, the catch comprising large 

hauls of sole, flounders, orange and red rockfish, and many other vari- 

eties of bottom fish. This fishery was successfully carried on during 
1885. Unfortunately for the enterprising promoter of this fishery and 

his well-laid plans, on January 3, 1886, while on a fishing trip, the vessel 

and its master, mate, and cook were lost. The firm soon after gave up 

the fishing business, and no later attempts at beam-trawl] fishing on the 

Pacific coast have been reported. With the growth of the fish business 

of the Pacific States, some enterprising firms may yet take advantage 

of the experiments of the pioneer in this mode of fishing, the success of 

which he demonstrated. The United States Fish Commission steamer 

Albatross has also made frequent use of the beam-traw] in extensive 

investigations along the Pacitic coast. 

DETAILED STATISTICAL DATA. 

The following tables, relating to each of the years 1889 to 1892, 

inclusive, show the extent of the fishing industry in each county of 

Oregon. The scope of the tables is such that but little explanation 
is necessary, and they are to be consulted in conjunction with the 

descriptive notes on each county which follow. 

Table showing by counties the number of persons employed in the fisheries of Oregon in 
1889, 1890, 1891, and 1892. , 

1889. 1890. 

| On Tai On On I On 
Counties. On _ | vessels ahaa shore, On_ | vessels h a B shore, 

vessels| trans- | “¢.},. | in can-| Total. | vessels| trans- ¥ an in can-} Total. 
fishing.| port eries. | 2ezies, fishing. port- ner , | neries, 

ing ; ete. ing. eS: etc. 

BONO tec actanie sao] >< aceinatae eee 112 34 1 RS SS igoce AGH Ase aa 48 
Clckamast so cas .2[0as so cachae ee sete StS oc) shoe GOU | elaiciatele sl eee sels Sis. japcemee 38 
(CHET (1 Gebeg Anee Bpeeeine 13 | 1,361 ORG Pe 62s bree a2. 13 | 1,472 768 | 2,253 
(SUITE OE Bases cose] ae sober Meme ed 35 Bt ie eaceaeic locersmec 40 + 44 
( CRUSE Oe eos SARETIn eR AE ee 131 85 AlGnissacnaseleooveea 68 6 74 
ACTIID Vp arte recess fees 8 ee 74 105 206) |Sa2 23222 27 70 78 175 
Monglas'::2s2 2.74. -\-25+52-% 78 | 49 1G odeere|ecaaeee - ilar 4 
Wane 22 asce28 52 | 50 ROY, | otecsees|seaeesa 48 32 80 
Multnomah... 183 | 169 363 Pg haere! 159 207 391 
BEMAMIOOL sie ag scfoeersses 50 | 56 LOG ts 2h 8 AS eereascas 50 59 109 
Vi TSS Tae ee a |e age ee 120 | 94 7 Sah ae eed ee ba poe 115 128 243 

| ee ewer See 

21 1 ES eae 11 | 40 2, 234 | 1,334 | 3,619 25 40 | 2,112] 1,282 | 3,459 
| 
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Table showing by counties the number of persons employed in the fisheries of Oregon in 
1889, 1890, 1891, and 1892—Continued. 

1891. 1892. 

On re On On it On 
Counties. On _ | vessels Ehies shore, On _ | vessels ahi shore, 

vessels | trans- | “s°)" | in can-| Total. | vessels| trans: | *'° | in can-| Total. 
fishing.) port- | ('5.. | neries, fishing.) port- | .050. | neries, 

ing. etc. ing. eee etc 

Benton 22 LOT S| aes= Sete al eerie 83 22 105 
Clankamaneeeeees| os esas cee conn) le 4O Ie acnoanee UES aan measocrie 40) ence 40 
Clatsop ..- 841 | 2,648 35 21 | 1,821 792 | 2,669 
Columbia 6 AG pions = ots) see eeee 40 | 12 52 
Coesss 7 are tane 37 N05: | #01 Seta aenes 143]; 35 178 
(QnA; BAR SBeacoeoe 4s pemodo ce 72 WEP ES pccon = 27 76 63] _ 166 
WOn plas ee ee se state | aeite keeles tee FeAl eres a ceae h Sretesale te =) ele ete he 56 51 107 
WUANG ae cma tic c alsine| ines sie eee alee 42 36 isi |boecnocole sacs 25 103 91 194 
Multnomah........ 2B lew ecence 133 176 332 25 9 157 | 252 443 
Taillamook.*.). S32 seco ect soccer sete 50 45 95 I emer see eee 62 63 125 
WiABCOe ee noaccosenlcoscteeeootece ce 120 107 228, ene eeee a eee 124 129 253 

Lotal 22-2 <2 55 38 | 2,452] 1,342] 3,887 60 57 | 2,705} 1,510] 4,332 

Table showing by counties the nativity of persons employed in the fisheries of Oregon 
in 1892. 

Countries. 

. . 1 
DQ qa | mn 

g ‘S 2 
Counties. s ; a : = “isa = 

3 /8/Blaj/@).l8leleisl ¢ |2ieslal lel | S/ZIFElelselelelsiela} & |F/Sa si els] s 
q E 5 3 £ a 5 g 3 Sy 3 ) ele & 5 — 6 

P.|Jn|AZlael/oj/Al/al/oOlo le] O JAlb BIA /O}] A 

On vessels fishing: 
Mlarsopt-er.- 2-9:-Lase AD Gal) Gale Sac) ei Sal cent \araae | tase leerer |e sees sell see eee eral ae 35 
Marttinomah.-se-cce5- SPA PW le Ta MO pel st ae | esas lets el Pe eS ee do eeecises 25 

Total eo 3-5 22S 2 PN ESN Fe AT crore eperase|leeerell ee ote ie =e =| re eel vel sree ee oe 60 

On vessels transporting: Fe ful ee ae Tay eG oe Be 
Clatsop tenn -2s22--2-> PAB aculseae| eeen||s Sodleeeclesou||ecc per|) oi |aeeesr A BeSee pest eack|lo>- 21 
Cammy nt. stk: 5 a5. Nac eess em Selle sins | oe Sel ies eee roca lee | foie te | bere a | eee | een 27 
Multnomah .......... QPS SA ooo] satra|lose lates o| ox tetel locusts lle toe | artesl| oct recall ere a Dee eters) ere eee | ee 9 

Repalet ise 7 ee EA aie Dn RF ARIAT OT 57 

In shore or boat fish- hae anges yaa Roe pay 24 
eries: 

Benton Osos OMe rales Ss Pec sd eee tonal ea Be eee bos acc ioc: 83 
Clackamas 0 soae Sed gees Bea S544 Sacclmoelert er a meer pec Noa 40 
Clatso 207 (330 |189 |684 | 86 | 68 |184 | 48 | 15 5 dp ase se 4 -| 1,821 
Columbia 407) Ss ecles scloeecls oe mig | ects | eee Vea | orate eee we Vissatbcrare ces] l= ce he cieral aes 40 
COORMe cas eases one ae 581180") 25. | BOU ase| oes | sock seek SRA ce eolice cline mcs| Soe 1 143 
ary se nan ote Ly fe Wa Pees Sit Sh A a = fs eee Taal eae hemtosl eee 76 
Douglass cscs sn secmer CP FE 275 eI) PW) Pe Ye ats eg Pe = | es ea Ass |G] 56 
IGANG ec eee ey sce ee eee 8220 2205] Bb pe | sae ate leoes ect dees pe ec 16%) /:<< ase eleae 103 
Maltnomah .......--. KO | coe WLM Be ulccten|erc-ac ler: om awe CT es (rae oral ame Pape tegen) 157 
PUN AMOO Kon 2 eects ones BB oh a eee brats | arate | Ae | ee lamer letce oie coats [on.<] Sn. tc| lone aatere eee 62 
Wasco nee ene. J 

Total 765 

On shore, in canneries, ie 
ete 

Benton 
Clatso 
Columbia 
ea Ee ypirns babeeess ccc 
urry 

Douglas 
LUO Ge Se ee eee 
Multnomah 
Tillamook 
Wasco 

Total 

EE EE 
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Table showing by counties the nationality of persons employed in the fisheries of Oregon 
in 1892. 

Countries. 

k: E - 
Counties 2 = > 4 2 ; , 2S ANTS ales Sah hall rales COR: ig lV 

um] ® 3 8 5 oe co) 3 | ; S$ Sg d oD | a 
Sisl/El@lselsi1si13islaig§ |8§ Sals|b/5)| a 
alels|atet+sis)2) sis] a [silane ble] s 
blinIi4@i/slioise(4lo/ole/-5 JAIP |R/A IO] A 

On vessels fishing: 
latsope= = 2-2 -=- == - 22) 2] 4\|-- Dilliesnc|(Ssos)osa be Halos beeemallees bonac SAlpooal| 2 35 
Multnomah .......--- ayy |p gal 0 eset eo ses eke || eee) | AS) (Nea a [pagel pl aU as |--- 25 

Tic: eee ae elt tos he SDI PP 1, |e 0h aaa 

On vessels transporting: tr, eae) Ta ae es ial | pal 
Wlatsopiyecc sae sce Ph sl eee sedldcdleccesocelessel teas Hee soecan ee asooe ieee H 21 
(C1 Ay Sepcec ere epee PA (is oe cease Siisfe Br ace San eee Bee ee 27 
Multnomah .-..-...-. Qa eessleacileasc loses eaters eeretoaee ts py eee ae ere Oe see [race arse le 9 

Totalias.pccsuses': (9 Reser osce Reed poe i | Bap) ioe. | ing) arated nents | : 57 

In shore or boat fish- ; aaP ie, cane Wee 
eries : 

IBONTON S265 < see Seeice 2 TB) || | Ae ea eeeleccrleeer|Sea4)ie Baa eee 
Clackamas... <= <<. 401 |Seacleccclooee|t PA eee [ee |g a ae 
Wlntsep es. oseccossice: 1,621 | 28 } 23 | 99 | 11 ZB BY ee abe 
Wolumbia) 2252252522. AAU es ass el Ae 1S ie P| le (ee 
WOOSR s2 5 = er ossece: MOST) hile ae dee eee reer eee c Sele: 
Warr ye ese o eee nse es OTT eee eres eter] (sere ete Be (ie i MN 
Monelasss == <5 jo PE Sea ee Beecl Beed Sen Aes |se4 ee AF Oe 
LUD TUS S SGeeen see eeErs OM Dule 4 ||) ad |e ere steec erect esiccl eernce 
Multnomah: -=-.-..--; Us eral nese ese ere ie Aen ete ae 25 Stel See Be sod ean Pooe nes 157 
sillamiGoks 9 c= 5. ke GDh eealseee PASM AI 2 elk ee I trth |SRS  S 41 2 Ae CROSS £3 ee 62 
WEE Bar|) Pe ScA callogcd Baealsaod eeaall wil Teel eoroos Pi heat p ly ERASE eae ave 

mobalesarsos: 5.08 PiPeEN Cally ey oe a lie on eee nea eee 2 | 117 1 |...| 2,705 

On shore, in canneries, ‘ pe Psi res ir 
ete 

BENTOD ese aac: 25-5 A ar | See ol ay 3 Be ae PANES a ee Bee eee eee eee 22 
Clatsop). <.2---- LS 8 2 110 Ae Ee paler BOD) Qi LAeee eae oes eel son wht 
Columbia 12 ee (Ae zl paar Ok SOM Ves |e BP eo eer Petsel ce 12 
WOO eebRRae detessaees OM |S oac Pe Sl eS ie a eee Il Pee iliac 35 
amy si sen a ae iaars Pare Ree pes rt Be eee Gene Hoe 36 63 
Mouglaas 253s. -=cc5 Ol eeee Goce By |e een eas [pene ete ene AO 2|5 eee | Ss See 51 
GANG so = aise a co crenata + 4: Seu lees: (28 a Fs ners en Sete eed 53 14) || Saal gotalooe 91 
Multnomah .......... 5G) | Stee Bi Gah eareialcioetnenre rae hase 188}\\-,-|sc0s| sos oenece 252 
Belamook:- 2 s22-6=:0-- G Pe SalE ce |Salee oe le Seale eel etants Ponca GY i] See eeeeel ae See sa- 63 
WiRSCO)= = -26e o2s-s = >. D7 eeaeloces|s Br PE me) el is et Par be Cit ERA aly iy (egal (eh 129 

Bret scid4.< cc. EST eg ed ee oe ie ~..(1,106 |2| 31 |...|....!...] 1,510 
| 

Table showing by counties the vessels, boats, apparatus, and property employed in the fish- 
eries of Oregon in 1889, 1890, 1891, and 1892. 

Years and counties. 

see ere ree eee ww ene 

Vessels fishing 

Value 
No. Fao Value of No 

Se. outfit. 

Se ES ia i a Taare 

WE AEN A US Bee | PO Re 

“"1) 71.17 $18; 000 | $4, 600 |. = 22 

1) 71.17| 18,000] 4,600 | 10 

Vessels transporting. Boats 

Value 
fe Value. of No. | Value 

Be: outfit. 

Ba alaisyatate | at Paond GeLos eee 67 | $1,710 
cot eeaaal a see a seeders a 29 700 

85. 23 |$12, 900 | $3, 090 702 | 97,675 
Lites Sais tctdaeae [iteiaice aie 35 2, 625 
ase Soe poco once Centacee 76 3, 925 
358.71 | 30,000 | 6,440 41 3, 250 
sccthred beccoeod|saseunpe 38 3, 275 
EHS ao ie | Ergot aerators | Were eta 26 650 
eetatna ae etter ae | Seaecl Swe 125 9, 575 
SOREN ok ice boca Monee 25 2, 500 

443.94 | 42,900 | 9,530 | 1,164 | 125, 885 
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Table showing by counties the vessels, boats, apparatus, and property employed in the fish- 
eries of Oregon in 1889, 1890, 1891, and 1892—Continued. 

Years and counties. 

Benton. 2. nine cteeeee eae | 

Clatso 

Multnomah 
Tillamook 

Benton rose satsemse cases =| 
@Glackamaassssaec2 vc eces os 
Clatsop 
Columbia 
(Che ae Soe sees 
Curry 
Douglas 
Lane 
Multnomah -..- 
Tillamook .. 

See eee 

Vessels fishing. Vessels transporting. Boats. 

| Value Ton Value 
Value.| of |No.| 735, | Value of No. | Value. 

| outfit. 5 outfit 

| j 

Bests 1 niis ay las] -bives Soglt aaah ee eet a SO a 
Reape Sie ie Wy a Ba jae Bees ee aD 710 
AP aE ane Se 5 85. 23 $12, 900 | $3,075 | 739 ; 102, 925 
ea eaters lo oc ciga cleats allo notin /ohcile eoreto ate sepa eeeel 52] 2,800 
saeeteee BRE AE A4 Basel Saree ae arose Ana cic 31 1, 475 
Be ere rae 5 | 358.71 | 30,000 | 6, 455 41 |. 3,250 
ERNE ISH Rae) ee |S SOP ae ty, 2. 150 
DR a tee ee ees cacileeckeesdecsctece}. lM Cn 
$10, 000 | $3, 150 Sf [See Nae nee team (2 SP ie 140 10, 000 
iat A Re Pee Set epee ciel sacri 25 2, 500 

10, 000 3, 150 10 443. 94 42,900 | 9,530 | 1,113 125, 040 

to tweets ais nme e cteeal ogee ste ede nceid sais erent 45 1, 150 
Brenparotste neal tat ate revetata |tsterenete| are he relaiarecalll amisereteretall ote iate meets 30 730 

Total 

Benton 
Clackamas 
Clatsop 
Columbia... 
(ONDE Sadao aerpmBaoeeaogee 
(Olay a5 GoneseaReneepene 
IDE eS Apeccedeooeee 

MLO? i aatnieiats sini ae elon eee i 
Multnomah.............. 1 | 148.97 | 10,000 | 4,000 3 | 42.43] 13,000 | 2,400 157 10, 450 
“WED ioneodostinob spans |sa0se| sees oss] eescacce eaaterse Recs Janeen ee[eneeeenelee eee eee 7 150 

SE OtAl seen uieesee =< 4 | 247.63 | 17,300 | 8,350 20 | 555.20 | 73,100 | 11,945 | 1,494 | 154, 425 

Apparatus of capture. 

Years and Gillnets. |Pound nets.) Seines. Wheels. | Dip nets. Value vaine 
counties. Value| of | of 

; = ee oa of |tongs 
| lines.| and SU25 

No. | Value. | No.! Value. | No.| Value. | No.) Value. | No.) Value ness ete. 

1889. 
Bentonie.een->-< 5b RB, BOO ew acl erases ele Sealer eels SEA ene eel Ses scred caters ‘S120 eevee 
Clackamas ...... 117. |S SeOSON es a. laeeeee sells BON a alate Sy ANE OS ed SESE RE cn eee Seca lence eet 
Clatsops es. ces. 144, 925 | 99 |$73,900 | 8 | $4,875 |.--.|-.-----.|----|-------|-------|------|-----+ 
Columbia........ BDO secel senses ie lnoan oem eect Sos Mra eSe eh eae eee | 1s POON ese ceee es 
Coos 7 fs 5 ei at eee I ae S7el ab leone 
CONT Viraerate nia SepeOi|eees lean eeeee 1a eee ae Ue eg (ae ocy eis Soc peesoee tecoomd Raeemc (scr no 
Mouglases... 5.2 6,190 | 2 BOO |b Aetsee ab S5|t 4 Osa a Se Be, Pe gnoe Heosenn) ner] arcane 
UGS oo exes oss TCG a a a Po psSnese fenmiee hot (ie 5 27 re SSA) Soo cck nl eesnck cease teen 
Multnomah Bi So0le celpenacs cele lnk bore 15) PaanDOD ewecdleecnces 2 650 |<.24|\eeeeee 
Tillamook Oe ee err Ps Se alide ere stoi hae | aeterentters| a ee Meee einen etre sale 
WIRBGD sites cc cc.apten sca Sal side (rae Peery pe see erers 16: (76-600 |\05.| |) $476%|..-<:. |. eae eee 

Total 181, 955 |101 | 74,700 | 23 | 7,425 | 81 120,052 | 95 | 475 | 4,487] 145 |...... 

1890. 
PRGUMOL sive0 ns 0/na TR PU ORD Scales cena emo aero ae alc ced poet cats ote BS Pere, (Ser a a big 
Clackamas ...... MIB: 2, O4b ee sole tees is SA Ee eee ee see wale dldeanees lee cee Sl Seetee a aes 
@Giataop.....-..-: G01 |152; 825 108 196,500 )) 7}. 2,775 |. 2 na) s nee ew wlew wel dew enn s| ms aon comm alae 
Columbia........ AB “Bp BAO Noel eents cs Bacco ahs Selec cela aaeienl eaee [eee eee D240). ot cole sear n 
2 CES See BG A OO lace 1 7 OA RE Eee eee escakecsee. 90 25 |..---- 
Oarry...:....... THR G||. SBA ses. cee, pT al Pie PA 18 Riga PSN oe oy ead TnI) BE eel 2 ee Fo 
Douglas.......-. 2 1 G10 PRE Sar sine! ahh ed pla balm Ses pple ol gicul| Peete 30s See's sae er 
AY rr Fal Pi PSV (Re 1 = Fe sl each oat noite amelie Rael weal pens oe] meemtee | oe cent eee 
Multnomah ..... Ab |) hp BOD cae ahe ks waiters pee eee, de AS lc OS Obd: lege c| vos cete = 4, 200i re ae ' $850 
Tillamook ....... BO) Be TOO"): digrliewe se arcce wide) migrate rane ieee et rcpt mck c toe reece al Mote cco | Steet cies een : 
IC Ses See OES CIO eaa ator Perro ec BE oalee cow oe 16 | 70,500 | 85 426 | c ccrctdin, sien to te eae 

Totales =. 1, 234 |178, 320 |108 | 76,500 | 18 | 4,825 | 29 107, 552 | 85 | 425 | 6,530 | 150 | 850 
—SEY_ SESS _ UF ass) _ ees OSS eS OEE eee ee [a 
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Table showing by counties the vessels, boats, apparatus, and property employed in the fish- 
eries of Oregon in 1889, 1890, 1891, and 1892—Continued. 

Apparatus of capture. 

Years and Gill nets. | Poundnets. Seines. Wheels. | Dip nets. Value value 
counties. “4 Value ae eg f 

+ lines. | and | SUS, 
No. | Value.|No.| Value. | No.| Value.| No.) Value. | No.| Value. aes etc. 

if = = posse 

1893 

BON GON maa ane ADM SSO A00). Bese setrcaeee 1 SSO ON | Prsrate llatalaiete’s ave | eaie’e |latatiateie a [paceman $128..1...-2.. 
Clackamas ..----- TRS) | 2 PSBOUCS Sc )se ates. |= = tel otajatete =iaa| bre Delica eb ti see close smite cece Baers nas 
Clatsop .-....-.--- j , 
Columbia 
BOM «3 pae ons 
(HiT A CREO ESR SEs 
Douglas-..-...--. 
LCR Ae eeepoe 
Multnomah 
Tillamook 
WWaSCO\ os sccs a= 

Monalés---- 1, 302 |201, 625 |142 ‘100, 500 32 | 14,350 | 30 |108, 152 | 60 300. | 7, 446 153 | 2,050 

1892. | rr ae rae ij "4 

Benton. 5.242222 Ba e202 (Sues 1 BOON a tete|lecce vata sedlipeceas3 bceosoe M4 |. coc. 
Clackamas ...-..- 20 lh vo CUO -aa(cerctame foe Aes Am eae slame Mle Macam oc] bates [cctereremra| So ete SMa ene 
@istsop)...222-52 677 181, 800 |245 |172, 400 | 13 P5550" [oS cicfoocie sa2| ao | oon eesss Eee Se 
Columbia ..--.--- 45 SP GOU [es le -tssrecm eral es apa|'s =e siereie o|nintes geese eins aaine| ae seem 45,680) |Soncer 
OORT serace = o oe 107 4 OOO eee ee ook 6 JE OU0N eee | tS ah ae Pyors| stem cme 100 25 
@arrys-e=s-c-- 52 LGOF |) 3400 |aoe|2- seem o2 CUR AU) Sec eeencmida Renalceseace bpccosel eccsse 
Douglas.......-- etal haa ny fT Sopa [BR nos eee bee tegen espeaeel (sl Palen ey Leora br eo mene 
MANS. 2 onj0) hac. - UT Ya aac Oe 2! yl ee) ee 1 OO) see hye aes a bara arel oaueratarate [raisers ieee 
Multnomah ...-. Ty GRGAN IS FORO ees EE eee Ser ae al eae oe DOR AO Nae trae cleans GED) eee 850 
BMITRGOs Sede eee 2 | ee ah < bce 2 1, 000 3 1,100 | 21 | 92,100 | 50 PF Ny liao ES esealf es Le 

otal. vi .: 1, 396 pa, 260 |247 |173,400 | 32 | 12,600 40 |132,852 | 50, 250 10, 520 | 149 | 2, 050 

Value of Total | Value of Total 

Years and praore Cash value of Years and Hachons Cash value of 
counties. sory S*| capital. | invest- counties. sory “| capital. | invest- 

property. ment. ‘property. aeHs. 

1889. 1891. - 

ix 2S 7 ae Ol $14,000 | $25, 000 $44, 130 || Benton ........-.. $14,000 | $11, 000 $28, 978 
Ciackamas......-- QO A aces ataraals 3,920 || Clackamas-.-..-.- 300) ence ee 3, 980 
Glathopeteate oe 428,900 | 358,000 | 1,124,265 || Clatsop...-....-.| 393,700] 469,000 | 1,305,070 
Columbia......... 2, 500 3, 000 15,465 || Columbia........| 2, 500 6, 000 19, 950 
REROS te sans cee = oie 16, 000 40, 000 65.487) |l\ Coos: 2..42---+ «een 10, 700 10, 000 25, 466 
Crmity 22 s-d5- =: 33, 300 55, 000 433, 360: || Gurry .------...5 31, 100 52, 000 127, 935 
Mouglas.-.-.....- 15, 000 30, 000 D0, AQD OU SAR ac mtees| wee te = ae ere re 300 
LC eee 13, 000 30, 000 Aor Os an Grcanteec ssa 13, 000 7, 000 21, 785 
Multnomah..----- 53, 755 31, 900 147, 882 || Multnomah...... 61, 000 55, 000 180, 732 
Tillamosk ..--.-..- 21, 000 20, 000 69, 850 || Tillamook ......- 21, 000 10, 000 37, 625 
WWASOO-mae fo sceuce 50, 500 28, 000 ok ARS ct Wiaseon. Sons cce a2 35, 650 20, 000 133, 490 

Tetilienss..2 648, 245 620, 900 | 1, 859, 299 Rofak..<< 2.2% 582, 950 640, 000 1, 885, 311 

1890. 1892. = 

Benton’: 22. -22.¢ a O00) 5222.42. - 5, S80 || penton -..-...-.- 14, 000 10, 000 27, 994 
Clackamas. .-..... 2 UN Sees 3, 945 || Clackamas....... B00! | soem 4, 050 
Clatsop . vos dseSed 402, 300 400, 000 | 1,153, 300 |} Clatsop.......... 413, 600 449, 000 1, 399, 600 
Columbiana sss: 422. 2, 500 4,000 17,160 |; Columbia........ 2, 500 14, 000 30, 780 
Ce08)- 2 inns Bos ok 1, 600 4, 000 9,490: |) \Coos:.-- 2.2... 11, 100 20, 000 39, 050 
OUIEIY enn na an 31, 200 52, 000 UPA FOTN PLCs SSSR Sees Ee 30, 900 35, 000 109, 995 
Douplas is sas22 sss. e es eseee eect oes 300 || Douglas ..-.-..-. 15, 000 20, 000 40, 810 
Manes so o8 wae assess 13, 000 10, 000 20n040s iG ane tes 5-:s anne 24, 000 35, 000 64, 530 
Multnomah..-.... 60,055 | 140, 000 270, 207 || Multnomah...... 88,100 | 170,000 350, 292 
Tillamook | .-..... 21, 000 27, 000 54, 250 || Wasco..-.-....... 60, 650 50, 000 205, 250 
WVVIGS COM Sao sie ssicvcie 60, 500 70, 000 201, 425 Se Per As SO | Se 

———_ — —_—. — Total ....... 660,150 | 803,000 | 2, 272,351 
Total 2-5. - 596,445 | 707,000 | 1, 869, 217 
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Table showing by counties and species the yield of the fisheries of Oregon in 1889, 1890, 
1891, and 1892. 

1889. 1890. 1891. 1892. 

Counties and species. - 
Pounds. | Value.| Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

Benton: zi is ‘ig 
Chinook salmon....--- 428,428 | $5, 968 71.160 | $1, 343 260, 359 | $3,117 284, 290 | $3, 396 
Silver salmon.......-. 444, 709 7, 269 85, 400 1, 668 135, 383 2,018 88, 710 1, 584 
(rapes sen cass epee 6, 628 265 4, 200 168 3, 521 141 4,125 495 
Oysters.--.------.---- 150, 000 3,125 132, 360 2, 758 146, 040 3, 043 147, 000 3, 062 

PotelPo ees 1, 029, 765 | 16,627 | 293,120 5,937 | 545,303 | 8,319 | 524,125 | 8, 537 

Clackamas: : i ‘fa 
Blueback salmon ...-. 15, 220 609 22, 340 894 21, 140 846 27,225 | 1,089 
Chinook salmon. ...---- 90, 114 3, 605 124,114 4, 964 88, 750 3, 550 114, 112 4, 564 
Steelhead salmon ..... 20, 670 413 30, 206 604 18, 112 362 24, 214 630 

Total yo a= sssahs65s 126,004 ; 4,627 176,660 | 6,462 128,002 | 4,758 165,551 | 6,283 

Clatsop: ae _ 
IB ackecod seaeee eae eel oes 22 ee eoeee eae nen anes teele meciatars 1, 000 Bl Repro [eices 
Blueback salmon. .-.--- - 185, 015 3. 01) 263, 715 PA) 126, 940 3,191 626,495 | 15, 980 
Chinook salmon..-.--- 9,121,935 |449, 548 12, 047, 880 |405, 528 |14, 216, 680 |565, 354 |12, 107, 750 |484, 316 
Chibi eect”: Be aa eS EB Ha ts aR SRE eel erence 2502 Seeeaaas 800 8 |.s222- Soest eseeee 
1oilayrke (ie ee ye ee See ot Bee aA Ba asaend peancane aeed See sesec (Geen omg econ. Sc 10, 000 400 
Tet Ab (Me aeoe Sanaa soe Fa seoeseoen ease ae (ocean esoaalsoesaare 28,000 | 1,400 2, 000 100 
TEGO oe are ae ee ee eee on ens seal tic tona seed Seacsent 5, 000 200 
Bad eee soso ecto acres 29,990 | 2,999 50,100 | 4,008 70,500 | 4, 230 109,000 | 3.270 
Silver salmon...-...-... 407,990 | 9, 619 441,890 | 5,479 132.580) | 3,320) )-)2.2- <= .c0 oleae 
Steelhead salmon..... 654, 740 | 18,513 766,550 | 7,664 | 699,380] 7,392 | 1,316,120 | 13,975 
loi SGU TU ease g eg botceasscsd esse scee |----------- [eames [eeeeee eens 8, 480 |...--.-..-. 18, 788 

AUN CUS SaaS 10, 399, 670 '479, 454 |13,570,135 |427, 954 15, 275, 880 |591, 388 14, 176, 365 (537, 029 

Columbia: pet | a Z 
Blueback salmon ...-. 17, 000 510 25, 000 750 | 15, 000 550 20, 000 700 
Chinook salmon ...--- 116,000 | 4,640 187,000 | 7,480 115,000 | 4,600 150,000 | 6,000 
Steelhead salmon ..--. 21, 000 528 38,000 | 1,140 22, 000 560 30, 000 750 
Sturgeon .....-.....-.- 314, 730 | 3,395 358,620 | 3,996 471, 987 5,170 960,795 106, 280 

Mabel ssa. Ps 468,730 | 9,073 | 608,620 | 13,366 | 623,987 | 10,880 | 1,160,795 | 17,730 

Coos: oes Aa 
Chinook salmon, fresh. 138, 841 | 3, 286 17, 500 188 29,110 320 52, 500 836 
Chinook salmon, salted 47,500 | 1, 250 40, 000 454 36, 250 412 32, 500 517 
Cmlis-cod .. 5 ----52- 26, 112 1,305 27, 120 1, 356 27,615 | 1,381 26, 304 1, 315 
12 (16) 0 ipa eeeeseeee sas 17, 250 1 5) 16, 450 1, 645 15, 930 1, 593 16, 870 1, 687 
ROCKS = 2 5o'Ad caste 84,010 | 4,200 82, 260 4,113 83,220 | 4,161 81,115 | 4,055 
Silver salmon, fresh .-| 987, 009 | 25, 051 126,000 | 1,890 203,770 | 3, 056 262,500 | 4,037 
Silver salmon, salted... 332, 500 9, 984 280, 000 4, 200 253, 750 3, 806 227, 500 3, 500 
lama! G2h.cseccn cee. 48, 720 812 46, 500 THA 45, 600 760 49, 500 825 

Mialen ts. 27 1, 681, 942 | 47,613 | 635,830 | 14,621 | 695,245 | 15,489 | 748, 789 | 16, 772 

Curry: Rake EG x ae 4 
Chinook salmon, fresh. 942, 382 | 26,974 | 1,100, 252 | 32,353 | 1,162,313 | 34,870 685, 897 | 19, 911 
Chinook salmon, salted 23, 400 936 47,100 | 1,884 61,200 | 2,448 22, 200 890 
Silver salmon, fresh ..| 554, 358 | 10, 965 238, 808 | 4, 662 135, 087 | 2, 702 200,353 | 3,874 
Silver salmon, salted-. 26,600 | 1, 064 33,100 | 1,324 45,800 | 1,832 24, 600 984 
SGR-OULEL DONS === nc aaa om aimee Snel hetero to ee late ete mie el] wre m nln lett elem mia at ieee = ea inte 1,729 

AUiy to oS ee 1, 546, 740 | 39,939 | 1,419, 260 | 40,223 | 1,404,400 | 41, 852 933,050 | 27,388 

Douglas: Fae a 
Chinook salmon ..-.-.- 271, 345 5, 426 7, 000 350 8, 000 400 105, 000 1,312 
Silver salmon.....-.-- 536, 655 | 10,733 13, 000 650; 14,000] 700| 754,600! 11,314 

10 Ree ea 808,000 | 16,159| 20,000} 1,000; 22,000] 1,100| 859,600 | 12, 626 

Lane: 4 pare eet ie 
Chinook salmon .....-. 168, 420 3, 368 114, 969 862 110, 000 825 141, 100 1, 763 
Silver salmon....-.... 842,210 | 21, 054 291,621 | 4,375 223, 270 8,350 | 1,198,300 | 17,794 

1 nea a 1, 010, 630 | 24,422 | 406,590 | 5,237 | 333,270 | 4,175.| 1,339,400 | 19, 557 

Multnomah; Tyee #aq Ties ar oa, 
Litre a 25; 000) | SU QB eevee ace | ee oe whol so eare caer ete ert ol ae ae a een ee 
Blueback salmon ..... 330, 240 | 12,549 | 1,643,978 | 45,837 | 267,610 | 8,497 | 1,234,405 | 33, 059 
Chinook salmon ....-. 387, 789 | 16,012 | 1,485, 339 | 46, 981 491, 654 | 16,728 824, 548 | 28, 465 
Spl p08-CO0.. >... ...0.0 75,000") “2, 250 eo ceah. ss e]oo de pelea desea sbiek ees ine bles hans ana ire a 
SEMRETIS IN Ghia == ein syin/< <i0'<> 470, 000 OFA0ON ac-~k nwins | bin oate wekleew arereat eee pil lee tre are tl ecive eee iene eee 
Steelhead salmon..... 99,080 | 3,156 326, 823 | 7,470 126, 208 3, 482 437, 093 | 11, 360 
Sturgeon .---......... 427,000 | 5,426-| 1,082,826 | 12, 283 984, 632 | 12,141 | 1,552, 695 | 17, 721 
PRES GLUR tei macs ols ba:ni- cconact<| mia aiarte > eine oem eee TB 000 ode owes 18,000: |e ae 24, 478 
Crawfish .......-....- 20,000 | 3, 000 25,000 | 3,750 30,000 | 4, 20,000} 3,000 

Lh ae 1,834,109 53,043 | 4,563,966 131,321 | 1,900,104 | 63,648 | 4, 068, 741 |118, 083 
Ss | 
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Table showing by counties and species the yield of the fisheries of Oregon in 1889, 1890, 
1891, and 1892—Continued. 

1889. 1890. 1891. 1892. 

Counties and species. = 
Pounds. | Value.| Pounds. | Value.| Pounds. | Value.|} Pounds. | Value. 

Tillamook: 
Chinook salmon.....-- 490, 000 | $7, 840 297, 500 | $2, 975 309, 458 | $3, 705 280, 000 | $3, 360 
Silver salmon......... 285,115 | 5,702 868, 800 | 13, 082 218, 500 3, 277 | 1,049, 500 | 15, 742 

otal ese cies, is 775, 115 | 13,542 | 1,166, 300 | 16,007 | 527,958 | 6,982 | 1,329,500 | 19, 102 

Wasco: 
Blueback salmon ..... 599, 615 | 17,518 | 1,588, 910 | 45, 205 440, 702 | 11,043 | 1,232, 272 | 32, 542 
Chinook salmon ..---. 322, 833 9, 453 | 1,143, 587 | 32, 460 377, 644 | 10, 241 832, 085 | 25, 084 
Silver salmon......... 67, 494 1,170 102, 880 si 113, 030 2, 212 371,488 | 9, 835 
Steelhead salmon -.... 48, 590 1, 227 641,410 | 12, 695 256, 640 5, 160 779, 344 | 21, 837 

Nota. .ssceeSis. on 1, 038, 5382 | 29,368 | 3,476,787 | 92,177 | 1,188,016 | 28, 656 8, 215, 189 | 89, 298 

All counties: 
Black-code2c2 sa2,.3<-0'- 2000) |! te 2b0si aes ta cceaaltee Seems 1, 000 8 |\s eosin ge | eee 
Blueback salmon..... 1, 147, 090 | 34,961 | 3,543,943 | 97, 961 871, 392 | 24,127 | 3, 140, 397 | 83,370 
Chinook salmon, fresh - 12, 478, 087 |536, 120 |16, 596, 301 |535, 484 |17, 168, 968 |643, 710 |15,577, 282 |579, 007 
Chinook salmon, salted 70, 900 2,186 | 87, 100 2, 358 97, 450 2, 860 54, 700 1, 407 
Cultns:cod=.-=-----5-- 101,112 | 3,555 27, 120 1, 356 28, 415 1, 389 26, 304 1,315 
RMIOUNGENS = =a /s5 is oes ooh ses cnr TDORSESEE GEO ne aricd Om aan een Arc mameeocd bc mrerne 10, 000 400 
JG Fn ae ae oes eee 487,250 | 11,125 16, 450 1, 645 43, 930 2, 993 18, 870 1, 787 
HMC KHANAR ees taki here 84, 010 4, 200 82, 260 4,113 83, 220 4, 161 86, 115 4, 255 
SS) CFEC Us rere eases Sees aaa 29, 990 2, 999 50, 100 4, 008 70,500 | 4, 280 109, 000 3, 270 
Silver salmon, fresh...) 4, 125,540 | 91,563 | 2,168,399 | 33,573 | 1,175, 620 | 18, 640 |.3, 925,451 | 64,180 
Silver salmon, salted... 359,100 | 11,048 313, 100 5, 524 299, 550 5, 688 252, 100 4, 484 
Steelhead salmon ..... 844, 080 | 18, 837 | 1,802,989 | 29,573 | 1,122,340 | 16,956 | 2,586,771 | 48, 552 
SaNTeeOn! = 26 = =F Hs 2 741, 730 8, 821 | 1,441,446 | 16,279 | 1,456,619 | 17,311 | 2,513,490 | 28,001 
INS Gal EUR 6 Soe.2c8 lacoO Le soe ce Goeuae oe Gasser meenee RONOOOM Weel aeisestataa 26,480 -!- 2-22 S25. 43, 266 
SEES CUIGIP PENS on esenllecdoosoeabsd|ocosseeH beac satis oe] es aeco ou beeorenedeobeonecadioccaqcadace 1, 729 
Crawfish -2. 222.2225 20, 000 3, 000 25, 000 3, 750 30, 000 4, 800 20, 000 3, 000 
COrdDsSeee ee eee sees 6, 628 265 4, 200 168 3, 521 141 4, 125 495 
WlAMBIs soee soe e essen 48, 720 812 46, 500 775 45, 600 760 49, 500 825 
WYstersees seca. cea 150,000 | 3,125 132, 360 | 2, 758 146,040 | 3,043 147,000 | 3,062 

Grand total-.-..... (20, 719, 237 |733, 867 |26, 337, 268 |754, 305 |22, 644, 165 77, 247 |28, 521,105 |872, 405 

Table showing by counties, species, and apparatus of capture the 
Oregon in 1889. 

yield of the fisheries of 

Gill nets. eee nets and Seines. Lines. 3 ‘ p nets. 
Counties and species. 

Pounds. | Value.| Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

Benton: 
Chinook salmon .... - - B28 428 GON GOOG sciaistareyeisigvata| ois cteieyacel laine mpateseiaraiare|lSrayaieicjore | aera tees | ee 
Silver salmon........- SAAD! Pe iig AGO lloras eiayetes i= | [Seats mice ota | sls icra vel > statata ashe eee ae | Smee nee | eee 
Crapsesetcs-c-e soca. 6, 628 QOD) | Rrsjosererateceiaie | hes atarata | orate ol sice srayecel le aietene = | teeters terete eee | eee 

Tee ne re 870) 765°| 13/500) }a ease eecloos sees: Wucoeeavac:h sadaes7| knee 

Clackamas: cae ‘ if 
Blueback salmon ..... 15, 220 COOP ce faearstetaia\| oyais cam annie a yore Several geese lace ace ee ee | ee 
Chinook salmon ...... OES lS OOD fall e peeranare lls erat aecare |oietaiare) fetera lac cee oat nectae coe ae 
Steelhead salmon ....-. 20, 670 CE Re Ce ee ee CCM nS ae nm See en ROEM an MEE caw meio lees Sikes 

hier ee oe ioe WOR A LEST Wome) oe ee [Lee Pe eae ey Lome 

Clatsop: 
Blueback salmon ..... 655 13 166, 860 | $3, 281 17, 500 
Chinook salmon ....-.. 6, 315, 960 309, 811 | 2,187,175 |108, 994 618, 800 
Shade iss soe ee certo dere sisson 29, 300 2, 980 190 
Silver salmon.....-.... Si UAC AT fal teat nL A Od ins Seascape eee 77, 413 
Steelhead salmon ..... 103, 560 2,071 383, 980 7, 724 167, 200 

LOtaliic® - o5scetee -| 6, 750, 752 |319, 966 | 2, 767, 815 |122, 979 881, 103 

Columbia: fe oS 
Blueback salmon ..... 17, 000 He sceaapend a= toocn beacosceses PEC SEOad BAEEPearoes Reasees 
Chinook salmon ...... JECT a a cme red Scese cal SceiSciouc ick nee iene Cae cameras areal ia au 
Steelhead salmon ..... 21, 000 B28) tenes merociams bias Nace neta est |Oae anieasa | seeeccmecaal cates 
Sturgeon .....- wets 78, 682 S48 o toseiaiaaree cnet n ene eceemerioes pa cmtee ore 236, 048 | $2, 547 

ata Ceres fe 2a; Gaol ig BOW (ae cc sel ant ce eee ee pe _...| 236,048 | 2,547 
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Table showing by counties, species, and apparatus of capture the yield of the fisheries of 
Oregon in 1889—Continued. 

Pound nets and 
: f Gill nets. trap nets. Seines. Lines. 

Counties and species. elt saute els eee dK Pe fv iS Soe 

Pounds. | Value.| Pounds. | Value. | Pounds. | Value.| Pounds. Value. 

Coos: 
Chinook salmon, fresh - 1085904.) $2853 4. a anndeieime|=ncenipie 35, 447 S053 "|. 5 «sae avira ae oe 
Chinook salmon, salted AT Z500 || 1, 200 li ncnnacamatcleccacuselinenaacecantnaenes anlko= Ocean an 
AUNTS RON ee a- w= piece le = Pare = nisic/s |as's eimai nl guinaelp sans | annie clideonep safe lee eaeac| 26,112 | $1,305 
ES east were eels ee ete minis onje en 5,s nl eae a acioeblleneiemmele mages aeneeeeerace 17, 250 1,725 
Tey A ee el Sa |e Set S| Aad ese sereorny ber ssoosd reso s seas Beha | 84,010 | 4,200 
Silver salmon, fresh...}| 809,773 | 19,784 |--.--------|--------| 197,286 | 5,317 |---------.-]..----- 
Silver salmon, salted..| 332,500 | 9,984 |....-...---|.--..-.-- Jeneeeeeeees | suetecled hraemeee eel eee meee 

pba 22) case e TR OTN Wa IRE 35> (pment [ER ih hs | 212,683 | 6,250] 127,372 | 7,230 

Curry : DER SEATED na 349 Werle < Mendel eee aan aaa 
Chinook salmon,fresh.- 68972807 | 20.8 ON | oom moe eee 253, 102 6,583) |----. =<. o-|ee eee 
Chinook salmon, salted 4, 000 UNS SSA eereec 19, 400 T16'| 52 Sajna eee 
Silver salmon, fresh... 7,509 US Sesceeaca) Doser 5 946;'858' | 10;815 |. --=-- ee | aoe 
Silver salmon, salted. . 9, 000 TT SPR poeee ee 17, 600 | 104. | -225-..22 eel eee 

Walgbe te 8c. 2 ded 709, 780 | 21,061 |........... Neuer 836, 960 | 18,878 |....-...--. ees 

Douglas: pez ee eo lie Da 
Chinook salmon....--- 238,345 | 4,766 83;G00' |) « ($660 | 2. s05 552i] ie peccee|oascc cree ee eee 
Silver salmon......--. 506, 655 | 10, 133 30, 000 | BDO o-oo ne cin |< =p een =| 2- === —- per ane 

Oy ee eae igi bon | 1aceRb ad. m8, ODO’ |. SeBBO qa. <a0o-0-|os.-ceeedo ous eu ae 

Lane: bir | oa lk: tues grea ae 
Chinook salmon....-.- WAR 420 ||) BARGER Capea cas ice Pee Bene gece cites sceceus lvoe eae eneee ees 
Silver salmon...-..... 842-210 | | Qh Nba ad scee sce nee ee oom seen acne me Selec e ces ole eee 

Tet ere 1, 010, 680 | 24,422 |.......-... eee ae ane A on ¥ 

Multnomah: ae i ae eer || att 
LCI“ ON a trele clonal cn Seaweed -c eked hes laemtaahs| ose ceietls-cewe beste |ssmecees 25,000 | 1, 250 
Blueback salmon.....-- 144,905 |) 5,136 ian nnnm wm ain||nros<inim a ssin!| oon mincnieieiatmia aimee === | eee ee 
Chinook salmon....-.-. 1B; CBO) | 81 AP We oo sae = cel oe sce A] eg aes eile |eieteenie e| < ae eel ee 
(Coline Evy eS es ae a eee (ee eee ees SBege oer sae cece a sa ee 75,000 | 2,250 
LOUD IES 6) 0 ee | i! Pied aie] DESAI Arete) er ai fe ric FC ACIS 470,000 | 9,400 
Steelhead salmon ..... CPA De (eee ae te eee Be sooS asad barccdentd bacmaoees —cllsos—- - - 
PEBERGOD = -saevcpgerndiepcseenseck eee Pees Centre Ceeen tenner Reerne nr 427,000 | 5,426 

Potaleee te eee AGL G24) 1S COT Teste ese hee eal eee ease: eee 997,000 | 18,326 

Tillamook : rae ae arog: ak: 
Chinooksalmon.....-. BABNA000 |) 758408 on cae cp omis| acne cc\c olteetabos bins Sebce soe ]se== ee eee eee 
Silver salmon ......... 285. 015)), “Be TOO 22 sot ccc o-| comme cel ewes scene le cee oe na 

eT a, ae. ee ae pe 4...) ee 

All counties: a rite a fan 
TBR OO sos. ccajep ase aell sates acteurs opie halo wetee eters) Woe gate ale oboe eee] ae nee nell soe ee 
Blueback salmon ...-. 177,780 | 6,268 166, 680 3, 281 17, 500 481 25,000 | 4,200 
Chinook salmon,tresh.| 8, 913,730 ,374, 194 | 2,220,175 109,654} 907,349 | 38,259 |...... WER ot Se 
Chinook salmon, salted Bly: HOG) oh eLO sot emecee roel tae cee 19, 400 va fel I eerie | sae A 
CUTTS C00 se. me Biz cinsie ase cece lacie ea perms cl peers eee 6 | Sere ee ere eee eee ee 101,112 | 3,555 
ASSN Gs. Ss. 5 ane sare Soest de aap ool eee ae See eel oe ae eel poe ee | ee eer 487, 250 | 11,125 
ROCKS 2 co: Seiawica be vtcletel| seg ocew cies e] sabre cetete| Selec aren: |) a eee | eae ee eer 84,010 | 4,200 
PURO eo eeaie wicca veka nes ere | eee 29, 800 2,980 190 19) ncn t apie slaseeere 
Silver salmon, fresh...| 3, 226,539 | 72, 113 30, 000 600). 601,607 | 17,080.10... ee 
Silver salmon, salted... B41 CON | Ape BSE eee eee Seine 17, 600 TOE 4 n int o'cu/a as beeen 
Steelhead salmon ..... 218,160) 5,123 383,980 | 7,724 TOT 200 |p T1S) |e. eck ae ce elee eee 

78, 682 0s wiepcate se aan | otal eens] wala alamo | sw[e-6's. cs 663, 048 7,973 
6, 628 OD eee ee eceelasinnnuins losin. arc.c.cle place vee mc|ciaccccmn = ete 

Grand total ....... '13, 014, 519 |470,565 | 2, 830,815 124, 239 | 1, 930,746 | 61,637 | 1,360,420 | 28,103 
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Table showing by counties, species, and apparatus of capture the yield of the fisheries of 
Oregon in 1889—Continued. 

Counties and species. 

Multnomah: 

Wheels. Minor nets. Tongs and hoes. 

Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

anoec roneeolioncrtcdicleencaopenace| berecoac 150,000 | $3,125 

Sccer honrew loeeee 2 aera cccoce|eecon ser 48, 720 812 

BNE VACKeSAalMON s\s/5\5 sacs sess ceisler USES SZD IPT aL an| aoa ain eiotayatad Senin ce. cjal|'v a'w es winye me oie leperctocietee 
WhinoOK NA MION .. .- = ses oo eee eee PLAS OOOT I ANoO0s po coc seco soleoaetiee las occ Sasa coal ameter 
NreolieaAg SalmMON= 00 o22 acate ne saace Og TOO | IOSD) eee ool wisa's0)| cece cine Se claciere coma letra 
DORON sine See a eee ecw aauatene Sane (faeces 205000) |)$33:Q00:. ||. s2ceeece le sacemac 

BimesT i ite eS Taree 325,485 | 13,018 |  20,000| 3,000 |...-.-----..|-------- 

Wasco: ha. 
Blneback salmon: -:-+:<----.0se0c-25 515, 115 | 15, 677 8455005)" TeSete eee oo ees eee 
Chinook salmon.......-.....--..----- 265,550 | 8, 307 STS" | Ea T4Gheclsoccenes| aeeeenee 
WINGO AAMON st mecinies ckceemecaccmcse 31, 500 630 35, 994 D404 | acmcrewictnawentteseeee 
Steelhead salmon. 2-2. es.~ 52.5 sceis5- 37, 140 998 11, 450 229% |e So Seca eae eae 

CUTE a Bed Mt a Se 849, 305 | 25, 612 | IB s2eT || SCTbe lice cee ee 

All counties: 
mlgebsack BALMON =o 6 0 os-se-eeceus 2 700, 450 | 23, 090 SZ 500) al Sal eS cec et sepa [eee ree 
Chinook salmon . - 379, 550 | 12, 867 57, 282 a Ig Yh ee heen Sa See cee 
Silver salmon. =s20- .2scssees eos 31, 500 630 35, 994 540" Scns Sac Sele ec 
Steelhead salmon-...--==.-.c..-.--.2.- 63, 290 2, 043 11, 450 PPA AE ae eee gentle ne 
WiraWwHS Dern sos 225-2 n iste eta cceccemceyenllSccisdeccnecellessccose 205000:3| 35000) |-2 5. co eae ete: 
DHT code deeistiougoQ000 asec OC ced aeo0 bec Cope abode Paseo eee rrasesecee sal eeoeseee 48, 720 812 
OMS oc Sooosce cdocdase. JnscincuTecaar soabenoeecou| bbcode |HonoseseonsaleActanee 150, 000 3, 125 

Granditotals je eca.h eee else ee 1,174, 790 | 38, 630 209,227 | 6,756 198, 720 3, 937 

Table showing by counties, species, and apparatus of capture the yield of the fisheries of 
Oregon in 1890. 

Pound nets and 
A ‘ Gill nets. trap nets. Seines. Lines. 

Counties and species. 

Pounds. | Value.| Pounds. | Value. | Pounds. | Value.| Pounds. | Value. 

Benton: 
Chinook salmon .....-- MUSEOO: | SURGES) ss Aoue oo o| ees ince loess cose see esaeel one Booobodd Gacocnc 
Silver salmon...-.-...... BBE S00) el GES Ml ee ate ee eI Eek le St cece eaey en e 
PAN e cance s asees a 4, 200 AGS! Pen see seer - soodort teas Seon epcosed becseceouacllaceaqsc 

MOEA Racca: ORS oe 160,760 | 3,179 |.........- Rie eaeceeren | meer Seen ae 

Clackamas: 4 We ie 
Blueback salmon ...--- Bt an 4 i Reed Wea eed Rees eee pee eae all iat eera A> Gas 
Chinook salmon ....... 30. 206 604 FRRRRONS Sid (Drees cee el 2 ach tecisahl Neiiaie iecee c= ali2 
Steelhead salmon ...--- 2 Wats a FES SST G| FES Sis SESE aS re ones | eee 

2h ana aaa GE) 6462 eee Sette | sete wese[receesecleses estes [eres 

Clatsop: = iid eters iv 
bi ctacicleia a/ajeraiiacois a major 252,465 | $5, 050 11, 250 $225: | sxsiesiene sd gel eeeees 

eee ealmOD. ~~: 9, 176, 655 |303, 143 | 2, 602) 475 | 93,385 |, 268,750 | 9,000 |.-.........|....... 
Shad. ee ee eee GTA YL | 49,570 | 3,965 530 43 | 55th foal oes 
arene Gi 364, 556 | 3,982 |---.--..-. {------'-- 11, Bp) 1 O47 an oases 
SrAleAdialiioniccinn. 160, 420 ob BOE. pets 000.) 5,159 90, 130 SOU eee eligseaeee 

fie a ae 9, 701, Le, 679 | 3, 420, 510 ease aa 994 | 11, a6 s2oten Se one eoaees 

Columbia: a a Ga 
Blueback salmon ....-. ne Rae 7 es PGA to See a 14k EG REN 101 Ge (TOS oe OE oS 
pele Bik alae Rak Sie 38° 000 ATOM cEL 2a bee NE. cul. cet oon aaa Mees 
St pa ’ Yall | IG TET hE BC ee a rn ee KO) 8 de ee ed 

Sturgeon wirear sieniee Peay Boma OGS,| 282008 Ae cca oct ase seal csesees 268, 961 | $2, 998 

Tapa)! ors 339, 659 | 10 368 Sacdodddbon beasuade Basosedeel tenasade 268,961 | 2,998 

Coos: eel pia me 
Chinook salmon, fresh - a Woe i Gaby aise ssc] sclel'cs P= 3, 500 40 |. 222-2. -20-|-e eee 
eek Gea salted. TPS 7S haded See laces ewe pak iat (researc ag (aaa iets 27.120 | 1.356 

Halibut. --.1sccssscccee[trescstees posers [eee ceenneef soneeed| sossneesceccceese 16, 450 | 1 645 
TR cit I (COODOC OSC 0 Coonan nd Seceseneoce PSee scar MHerere rrr) Mm ase 82,260 | 4,113 

Silver salmon, fresh. .-. mu ie i ae sislela sis ='- "ts Siainerip 25, 000 375 |.----------|------- 
Silver salmon, salted... Pea Rew lice tay (Reta Pee See’ Se Pe Arr mind tm ain epine sb aninnia in aiale)\a!nam)== 

UT | ae ee 435,000 | 6, 317 em opiate (arc Sees 28, 500 415 125, 830 4, 114 
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Table showing by counties, species, and apparatus of capture the yield of the fisheries of 
Oregon in 1890—Continued. 

| Gill nets. heist a Seines. Lines. 
s p nets. 

Counties and species. aa 

| Pounds. Value.| Pounds. | Value. | Pounds. | Value. Pounds. | Value. 

Curry: 
Chinook salmon, fresh.| 983,450 $29, 504 |...s.seses-|..00---- 116, 802 | $2, 849 
Chinooksalmon, salted. 11, 400 A56 det ewc teen ee eee 35,700 | 1,428 
Silver salmon EBS hacia est. cees sol Noes non |> om ce ames ewer 238, 808 | 4, 662 
Silver salmon, salted... 6, 000 AO Wee eee Jere nine intnss 27,100 | 1,084 

Potalen.iisesseeas- , 1,000, 850 | 30, PAL pl ta Rie Se ees Sc re a 418, 410 | 10, 023 

Douglas: liar ineteeauil waco One Fa a Tk i 
Chinook salmon.....-..- 7, 000 BBO Vecc-cacmscleneceesc|oeoeee <ey lOcerenes | -eeeee = eae ene 
Silver salmon......--.- 13, 000 650 |.........--].-2-----]-------- 2] 2  e | ee n |-e eens 

Total ...2.25-<- 1252] 20,000 | 1,000 |.-2.-225-0-|2----- oe|iaatses == :|deaepeas|oneeemeeeee ee 
Lane: Saal aaa “| Sane ae 

Chinook salmon ......-) 114, 969 BOS sor wcc ates volScc.stacleess eee ees) sennaceel eee 
Silver salmon...--....- 291,621 | 4,375 |..---.-+---|:-------|----------|--- 22-22] 2-2 oe eeeane 

Ob Gees sce ceca 406, 590 ROLY fl een es pens in| age Reread Sons cote occ) coc te 

Multnomah: rm a ieee =|) 
Blueback salmon. ...---- 420).998)|~ (95 148 Wie <ciece onic cme mec c [ene acc cen) == = mill mime eee 
Chinook salmon....---- B23 9339! | 15: 22) e ae nrssmecics |e sents sia] ieee ete a aleeere etl «eee 
Steelhead salmon ..... Pa fies 5). Yel ea. 8 Ul | ae PE ee ee en loin oc 
Sturgeon ......... BAnoa Scoaoseoscc J----- Peed Pee pee Ee 1, 082, 826 $12, 283 

Total Soe vsesr ce sical O90 NETS) | W2653115 | Sen oe Peer ee lseoneceee sles 1, 082, 826 | 12, 283 

Tillamook: te leat jay She ey Minti. 
Chinook salmon...-.-.-- 297,500 | 2,975 
Silver salmon .....-.---- 868, 800 | 13, 032 

Mia beta es se ade 1, 166, 300 16, 007° 

All counties: aes i Bien ae Se 
Blueback salmon.....-- | 468,333 | 10,792 | 252,465 | $5,050 | 11, 250 995.) ....02 eee 
Chinook salmon, fresh./11, 399, 187 |365,891 | 2,602,475 | 93,385 | 389,052 | 11, 889 |........-..|-..---- 
Chinook salmon, salted. 51, 400 O10 ace cece eecliccece ess] 35,700 | 1,428 |.......-.cenjeeneeee 
“CHL Re 0 pe eee bate Apes SSE Sso SS eBeS re eae Sen ose Bhossnaod Rormcceacas trins-6505 27,120 | 1,356 
UISUIC) Sl i ae OS SS aSee oe BacuoSe eae bioseocee Seas sGcsaro laceeeisa Gocecarsoc laomarsa— 16, 450 1, 645 
RAOICHR eee eet ce aol ceeeena cen seece@enle sce ses cane ons cocmelsseeemennelaeoeeene 82,260] 4,113 
SUE). AS Soe SSCS 505 Bre Seon Meta sae | 49,570 | 3,965 530 AS | neo eene eel eee 
Silver salmon, fresh. - -. DTA Jone eee [ee eee 3410149 | (6,584 |. 2c csece | See 
Silver salmon, salted... 7 al ee a Meee eee 27,100 | 1, 084 | s2<5s<6ecs| eee 
Steelhead salmon ...... 5, 389 516, 000 5, 159 90, 130 O01 |... osccleccemee 
SURG COM erie 2- mnie YOR). cack tee aloes tess arb seee eel Soomeace 1, 351, 787 | 15, 281 
MOLDS cece esc arinecenicine TGS. a cundtataeee|ercccsin arn | ote aeomerceel Sem cee ee eer eee 

Grand total ........ 14, 397, 625 |413,760 3,420,510 /107, 559 | 894, 904 | 22,154 | 1,477,617 “99, 395 

W heels. Minor nets. Tongs and hoes. | Spears, guns, ete. 

Counties and species. - ————_—_—___————— 
Pounds. | Value.| Pounds. | Value.} Pounds. | Value.| Pounds. | Value. 

Benton: ° 
Oysters. ...------------|----+------|-----+--|---------+-|-------- 132: 860) 4 ($2, 758 | Saeaeeme eee = 
008: 3 
CEH Cpe ROAR BPE pee gutsy ee ere 9 foam pet 4 (oes 46,500'] 775 |:--a-=5000u] eee 

Multnomah: ae aE l> Ser ee Shr] ——— | a 
Blueback salmon....... 1, 222, 985 ($36, 689 |.-----.-.--|--------|----------[--- 2-22 -[en ee ee eee eee e 
Chinook salmon. ....-.-- t''062;,000: | SI P859) 222 ee Sec lee Sic Se | Soe i ee feet prea oll Sette eal 
Steelhead salmon...--- 180/980. | 15429 Nice eiGs-2 2) 2h ees Soe ee oe eee ae eee 
UT SOCAL POMS ~:iowtan oa |octece. came seca see el < cee seem eee [Lemme Eee | eee emeere | ene mien ee [rte ima $15, 000 
CLAWAW Cninep iene nese) aap eeeae melee eee 255000" Roa vo0al seen eecas >| seers o<<las0s oniseaa a) eee 

TS fae Ree 2,465,965 | 73,977 | 25,000 | 3,750 |...--.---- eels eee 15, 000 

Wasco: apres aaa 
Blueback salmon...... 1,425,170 | 42, 755 168.740 :| 42-450" |.eo0. 300-2) b-e2. 5.3 |/eaaee ee 
Chinook salmon .....-- 1, 018, 053 | 30, 502 TOD 684") 17958! | case cee. .|eseens SS eee ee aaa 
Silver salmon.....-..... 31, 620 749 T1260) 1068 \n2o5-Sc5 22] oss 28 ee eee 
Steelhead salmon....-.. 531,410 | 11, 045 110,000 | 2,650 |-ccuucw 2] 22ecc2 cel eon cel eee 

meet oe 8,006,258 | 85,081} 470,564 | 7,196 |-coscwat--loccusbec|su casey eee 

All counties: Wee S ee na a > “| ot a 
Blueback salmon ...... 2, 648, 155 | 79,444 168/740) 92.450.) 22 2o 06 lac Beet] ces eee 
Chinook salmon ....... 2, 080, 053 | 62, 361 125;,5384.| “L958 |scesee - ane] s ame nce) anne toe ele) oe eer 
Silver salmon.......... 31, 620 749 71:960 «| -L/OBB eet srsceet| so a. acl tee eel eee 
Steelhead salmon...... 712,390 | 16,474 110;000*| <LaBB0 4) ses2Se2222) oe c cnc eee easene ee eee eee 
MATER OAMPOLUA. s..5 sens e|ana+ccccned|sasebles|coacecalbaleeeee eel |ecene snes tlaeedesen aera 
EUR: Sankey | sta tea ea temas Sas 25, 000 8760 fons cen aa e| wee ee Sree oe eee ete ee ee 
IRS C033 eer aeen SEeeeee Perr Deere crete ier de Sut Ua. 46, 500 Tibbs. eee 
PIV RUOTA sate nets owe aolala ein chee] Ds an cattle eee eien [anaes 182°360")) 22, '758 ||2-2 eee em 

Grand total ....... 5,472, 218 |159,028 | 495, 534 | 10, 876 | 178, 860 | B1b80"| 2 sence 



PACIFIC COAST FISHERIES. 225 
Table showing by counties, species, and apparatus of capture the yield of the fisheries of 

Oregon in 1891. 

: | Pound nets and ‘ | : Gill nets. : Seines. Lines. Counties and species. thi Sag nD POS: ae 
Pounds. | Value. Pounds. | Value.| Pounds. | Value. Pounds. Value. 

Benton: 
| Chinook salmon....._-. T8ZE SOO WISI SON feces aaa welac anne: 78, 000 B7BON |e aeaialara ac as | ee Silver salmon.......-.. 12, 388, a SOB aos eee eet 63, 000 G30: 2S WGrebseeek ads eke S | 3, 521 Ue hg | ae ae eee fsinat net et et eee aa 

2 ee 258,263 | 3, 866 |....... pd aes noe HOT? OBO; \S-de410-1 0 gen 
Clackamas: as meee rere raat as e Blueback salmon ...... 21, 140 B46 | eeeeee ce ice’ Chinook salmon........ 88, 750 
Steelhead salmon ...... 18, 112 

eRoalisme oe | 128, 002 | 

or leh aa 
Blac PCOMaaiaik/aale/avarscsics ei ag tn sama sine ratelsiatn pla alel|(timinieiacalaieaeisiyais ec Se cl bia cee 1, 000 $8 iBlieback: salmoniies: 2 joo # eo veins | | 115,680 | $2, 896 11, 260 Pe Raeiee erie lias oS Chinook salmon........ 11, 064, 180 |439, 252 2, 740, 325 |109, 613 At LD: || 16; 489/02 Stones eps * hnlia-codm see 22) O08 be PE si tasted bor Sb cree sets a ame a i ee le I Mi a 800 8 LEI Rta ei Vl a 8 Hes ateratstatarate era eet | nee ear | eee 28,000 | 1,400 paren ee as Mace tale ona: 2 Ibe oe tiie 62,000 | 3,720 8, 500 BLOM eee oes Silver salmon.......... [Pees ON RPE See are eee Ri eng A URBAN eg? ot To Steelhead salmon ._.___ 102, 800 971 548,660 | 5,563 47, 920 Lite ran ae ee ke SSeeetee 

LRGYHIY Le cite 8 aaa 11, 299, 560 441, 548 | 3, 466, 665 121, 792 479, 855 | 18, 152 29, 800 1, 416 
Columbia: 

oe) ae Blueback salmon ...... | 15, 000 at een Led Pane ee eeeneae Rees), ene | eM Chinook salmon.....__. BU eee Raps Mt eatin estates IE Le Meee EES. 9c feu” 1 baal aes Steelhead salmon ..___. | 22,000 BOOS sate SRE man |b ae ee nacre feta an Os areal Soaneeon’.- =... aes _.| LTS TOOTS 12000 es ear | See el | ee ene eal Ee ed at 353, 986 | 3, 878 
LS epee eae Aaron huvston hte wae ales eal ya 353,986 | 3, 878 

Coos: ues ce. | 
x a Chinook salmon, fresh . 14, 000 eH ee Sosa eeee jocaacend 15, 110 eM iaeesopodcieel|cmacar Chinook salmon, salted. 36, 250 ci | Serato [ere Lae eae seem a OLN Fc TEL Te i SS a Rea gaat Pe PP (aed ctel Sac cogegs Saengose 27,615 | 1,381 LTT = 2g Sgt AU aie | Saab ian BUCOd RR SCGDe alas = ees oe] ome ae 15,9380 | 1,593 cn EER RES IIR ai aed haan ee (aaa ans Resa steal Hesshess sq oaeaeae sl 83,220 | 4,161 Silver salmon, fresh. ... OAT OCOY Pe 51 5y hoe semen ae a 02h rua ieee tae Bh te SR Ea a oe Silver salmon, salted... SED MEDOR IE Gy SBBS [Eth hax 021 ARC Cdk Seek i [be <1. a [Ren ee 

Rotel ecccccssssee: 405, 000 Daesia eee Dar a] naan. 117,880 | 1,713} 126,765 | 7, 135 
Curry: | | caus Si Chinook salmon, fresh -| 1,117, 285 | 33,519 ea aca eal ipa ee Cope 45, 028 bs bo? ES Sree a Chinook salmon, salted. 12, 500 DODH Ee soe penance 487 (00h: 1, 948) 5350 ee Se eee Silver salmon, fresh. .. of Re EOS Aor || NSECierel ere ett tee Pea aay aa LBDTOSTis |i 2) TODN ean eee erate Silver salmon, salted... 2, 500 TOO" Sok Peeoe «| ae F397 3005 |i vison oe oe ee esta | Oe 

Wotalt toe dso .sse baeaasoae | eel iag |i eeeeha eke ee 279) 115. | 75a eerie 
Douglas: i Sa Sl . Chinook salmon ....... 8, 000 See ener aoe|so225--|avsosencne(Sa-ae oan) oN oe Silver salmon......._.. 14, 000 LOD cor tect a" | -mep~eloaane cae |\hoa-sodal jaune ae eee! 

IU; 0) ae aa oon} Alogi |e Fe. oes Pilate et. lisa] oe ee 
Lane: aca a a 

: ig Chinook salmon ....... 110, 000 825 Silver salmon.......... | 223,270] 8,350 

Li?) Gates ae | 333,270] 4,175 
Multnomah: eR Lees Blueback salmon ...... ELLOS eet Rance A Anema city ic) oe ae Oy (PN Chinook salmon ....... Pe vezonioae| TN 5GT soe 2 | kalataret ita i= aintatntatey slater tsa ee ey in a] es ae Steelhead salmon...._. I TEV2OS Wie Qi04g i ao Hore ete Bone rnm Sonesta) Le Oe ie no inet Lae SPS Rem, J eesaser- a2) cc ose | Rea aL ec. BeBe Lee tee Sal be is ot 2 984, 632 | 12,141 

Motels: UNS. DOSE a te MAE HO eee oitaos 22| Io 25,f.4 = oe ach mmien 984, 632 | 12,141 Tillamook: tire laces iunall |e SRiaees | aS Ta eee Chinook salmon ....... 259,598 | 3,115 |...... oe Een eee 49, 860 O90) | ees nace es pean Silver salmon.......... LSP SOOT ONO Till heme etme sista 40, 000 GOGE, | sons ore Se a ees 
eRotale ge ees CMU gr a ae BEA SO) SEQ | 1e190; [So eae oes 



226 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Table showing by counties, species, and apparatus of capture the yield of the fisheries of 
Oregon in 1891—Continued, 

: Pound nets and 2 Z 
Gill nets. Seines. Lines. 

Counties and species. ee ; 2 

Pounds. | Value. | Pounds. | Value. | Pounds. | Value. | Pounds. |Value. 

Wasco: | 
SHVGLAalMON onan cse cs |= es a0 anes ciel Sa diate sale a cette ternyeee’e| traeaatece ate 6,000 | $190 |....... senelereueee 
Sheolheadisalmenieere ee te ce wee elle: | bcicle se ale tam oe ota) hin ate 3, 000 90 |... ..26.2 2 Seeeeee 

iprtaal 2b coe ae oh REDaaTCUeS [Ree a aa | 9,000 | 280 |:::.... 

All counties: . — ie rae : ma 
IBIRCK COU SE sate adele coe, canta ee osoes ce | Se see oe oe] sole ete Dene ater or | ete eter 1, 000 $8 
Blueback salmon .-..-- | 187,355 | $6, 341 115, 680 | $2, 896 11, 260 205 |. pcs cne nai eee 
Chinook salmon, fresh ./13, 284, 926 |499, 307 | 2,740,325 |109,613 | 600,173 | 19, 382 |.--........|....-.- 
Chinook salmon, salted -| 48, 750 LE A LS ee ee = 48,'700'| 1,948 |..2 20. 225 c) eee 
Galtus-cod2222* 2553: Re ee ae Re eee BS ees een eer etl | sates Ee afte Se 28,415 | 1,389 
Malibub--cc--c- 22s pein = = Se (eget ae Nepean al (eee ies cl [a sae ete (CER E 43,930 | 2,993 
ROCKAS=-a 22525055" eee ceo | See Hees Cee eet amet ne eS boas 83,220 | 4,161 
Shia wees ere ht «DEEP E EAA 62,000 | 3,720 8, 500 510 |..-222002 ose 
Silver salmon, fresh..-.. TOA AOR LONG SOM | serrate tall erect tee ene 346. 807 || 95,663) |< oon eee 
Silver salmon, salted. -- QOOR2DD iro QOG Ol Some. keene stonimee 43,300) 1,732 |... <2 nee alee 
Steelhead salmon ...... 221,180 | 3,937 548, 660 | 5,563 50, 920 948 |. 23. 2. eee 
Sturgeon! 2s..0-25- 3.6: AT SHON ae OT eee ee ete eat eeetenie ete ema tet 1, 338, 618 | 16,019 
STAD A cease ce seerrec's 8, D2 VAT | ee A. Soe bal Sera ciee we |e Slee oon eer 

Grand total.....--. 14, 841, 716 |526,791 | 3, 466, 665 /121, 792 |1, 109,710 | 30,478 | 1,495,183 | 24,570 

Wheels. Minor nets. Tongs and hoes. | Spears, guns, etc. 

Counties and species. ; co = 
Pounds. | Value.| Pounds. | Value. | Pounds. | Value. | Pounds. |Value. 

Benton 
“UNV SIG tase Se Sosa daee Peencdaosss bi Sasseq eSassaaces Eade 146, 040 | $3,043 |. ...-.--2-qieeee see 

Clatso 
Mes ealpOliss oo. ccimnal eects! sins laren ewan |eeec cas amin oe cee - on mem ine ae | me sien telee eae ire $8, 480 
108 

(OCR TSC Sen Gea eonS SG ER OSSE Sst See saces MESSE se ance lan aS 45, 600 760) |): <<\.5—0e———re| eee 

Multnomah: * be x 
Blueback salmon ....-- HEE? SIE hb a EeeeRaS ree baaebsoa bobicqapactlaneseaenideecocsscis5 ---7- 
Chinook salmon. .-...-. 165.9002) 97s VOT aces Seal ee See ee ee ce ters |e iste oo a alone 
Steelhead salmon ..--.- AT5930)| 3243892 se eee ee eee. | amir Bare apie e<'2 oe Semler oe Bee eee 
Har seal polis. sce Aste walecseacces telesesne ence oecse ee scloemeeeee eRe ee nS Bese behest. 18, 000 
raw hisieeewe eee | peers (hee aes 30: 000' |'$4;/800 |u..--c25--}0 20025 5.|)ceee ee ee 

Matalioussstes aco | 330, 235 | 10, 157 30000 Wa dy Q00  |Sese see ec |e eee 18, 000 

Wasco: Se Ul Pay itis ee Ren, seein rea 
Blueback salmon ...... 288,520 | 8, 655 152,182 2388). secon oe] oan sci0'<te| pismo n ome eee 
Chinook salmon...-...-- 304,053 | 9,122 73. 590)| “LAO eo oseee oo) ta5 eet be a een ene 
Silver salmon.......--- 34, 440 933 72, 590 NR ) } 0 Eee eS Pa soeisod Soe coesc cm \iescs so 
Steelhead salmon ...-.. 179.040 | 3,980 74:6000) 1g1405| sees | 2 | Cone = ee 

Mets. See "906, 053 | 22, 640 | 372,963 | 5, 786 |....-...--|.---1.--|--ce-eee nee eames 

All counties: | 
Blueback salmon ...-.-. 404,915 | 12, 207 W526 182 | OD SBR yes a eral stereo ale teeetete ales eel eet 
Chinook salmon......-. | 469,953 | 14, 289 73, 591 i Os Ih 6: eee eee Osage ro 74 poccan 
Silver salmon......---- 34, 440 933 12, 090 |) Ly OBO stineietgtateictel| eaia'='> es] =i SEE (Sse 
Steelhead salmon .....-. | 226,980 | 5,368 T4600 |e l aOW een tac ees | eee = lewdevieesscsl oneal 
ur-seal pelts: - 255 oo elas swe ec cer (perce eee ocine mee siete «| oie cietnin a) Cemiensie ete | oinew minn' 
Crawfish........ ae BOGOGO" ManeDOU ee mek eae |= vena c<[aarome oo. cag] oan 
AClamst ovat os. de Fs 45, 600 760 | 
Oysters ...c.00e- 146,040 | 8,043 

Grand total ..-..--. | 1,136, 288 | 32, 797 402,963 | 10,536 | 191,640 | 3, 803 | wecceccee-| 26, 480 
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Table showing by counties, species, and apparatus of capture the yield of the fisheries of 
Oregon in 1892. 

Pound nets and ; Gill nets. trap nets. Seines. Lines. 
Counties and species. | . eee 

| Pounds. | Value.| Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

Benton: 
Chinook salmon. ...---- 246 190 iS, Ose epetewatsa slerdhewieistarecacs 37, 500 $2375) | seth aresies | neers 
Silver salmon........-- Doar IC fa ie io Er ee Re mee cae 12, 000 DROP heater eee JeseSeee 
(]IADSs 2. o-3e5-ea------ 4,125 AQ 5 | Weeser tse s== == Jeet othe -Slonaee nas lscnes pease. Shree 

eee ac 397628 |) dodds| We. cule 45° 6001 i405" ecco eee ieee 

Clackamas: = PF 
Blueback salmon ...--- DT DOG | Te OSS alee eises se Several ere tases <j cy terse aici cif statelstel stars | = sinverapeneeevatme a 
Chinook salmon.....--- a yh ee ee: aia a ole oe 8S eel ESS eeeral ecco oocen Hemroore omernecter rc Joseesee 
Steelhead salmon..---- 24, 214 G3 Ost | eee rare ate les =, oever aye Cheece sre ciate ances lian eereneierars PSeeaec 

hice 165,551 | 6,283 |. 0..c-2-2- Le ea me RC RR IS 3 

Clatsop: Sa Me Seen Cppetiana meets pe 
Ising) RYE eRe Waeaee| HeaeaSon oer sedcosec 494, 210 |$12, 360 | 132,285 | 3,620 |...........|....... 
Chinook salmon.....---. 8, 314, 650 |332, 622 | 3,153,925 |126,127 } 639,175 | 25, 567 |--.--.-....|.-....- 
Blewnders’.=22- ==>. < Hoes ae Sree te om eee atl lt Sah. coe: APN ners eel renee jare eels wisnclec, ape 10, 000 $400 
reabrtienteees sys eras ee siete ts Sa | Moe site| ters earns SOM arere ale oellleteame eter cal [Orn Miao tet 2, 000 100 
SORETELIS Teo se eae ea oe eee cael ae See all Secete atees oe ota ys, cal lamata Ceres eicllis mints wlehais 5, 000 200 
STR lgo ce ae a aa | ae alone [i 94,000 | 2,820} 15,000 A501 [Saeed eee [eee 
Steelhead salmon...... 46, 480 499 | 1,132,400 | 11,411 1ST, 240bihe 2 O65 | eae scenes jee 

PP otaleoe Sonic 8, 361, 1380 |333, 121 | 4, 874, 535 152, 718 923, 700 | 31, 702 17, 000 700 

Columbia: tikes ris pot. foes 
Blueback salmon ....-- 20, 000 | THY) esc aSaeese|esaonos ISeescesage aR agred BensmoeOnae Me esaea 
Chinook salmon. .-...--- TENA |) OC) WN Sesceees aaa leoneoeoe sdnocsoncs bsooreqcullesosocesasc Poaceae 
Steelhead salmon...--- 30, 000 M50 fossms eects sd| Samia cists ol ys ae siemis ac eiw cielo teem sence a lessees 
SUM EOM access <'ajaci- == 120, 283 WSIS Tale ae ees eal se oon lino a eee coral ian ae < 840,512 | 8,993 

Mietpaliee se. ss cca: 320,283 | 8,737 |......-.-.- eee iaimmemne Meas 840,512 | 8,993 

Coos: : Be Seies Per in 
Chinook salmon, fresh. 25, 000 SOB |ceceacie-atera| Se saa 27, 500 
Chinook salmon, salted. 32, 500 La Presb rae ois | Pesce ta ceecewees 
PORTON EES =e ORL eee ote eset eas fe iepats wieteial| cicero a= 21k 5 etal lave loveroiermiaf taiaicie ele sis 
Ia ae eee ees cakes cae jae see cats] seis Cee eeveeteBloasoeenaes 
IRGOKNSH sos ae S eee eee Hee ete a ween cetete ol Sse ane ceri ot oS mainte mace 
Silversalmon,iresh-=--\). 137;000)) 2 ,l4a Wes ooo 2 | oe 125, 000 
Silver salmon; salted: 241!) 227; 5005 || 37,500) |. ce sseee eels oes (sosbdecse 

Motals'< <== 'sssec-s 422, 500 GS DZD Seca lasso: = 152, 500° 

Curry: ay} | 1 ie eee 
Chimook salmon, fresh-| 583,570 | 17,507 |.--.-.-.--.|-.-.---.| 102, 327 
Chinook salmon, salted. 2, 000 SOA bactee oes cslnesotes 20, 200 
ROTI S MTIOTIAE POS tee anh = semen aes [isting ata [ites tert dais | wefaniniss oie 200, 353 
Silver salmon, salted... 3, 000 120i eases Neto ee 21, 600 

oy ae aa Bastar had aunt eee teas 344, 480 

Douglas: ie 
Chinook salmon....-.-- g CUT eo ite Re De ee ere ee cera ee meric Sse Coa (ews ace 
Silver salmon.......--. 7546008 | Ti Sidr ee een teehee Aetna usic «leralatetete wale eer nerotee te ieee 

Tht 55°60 || 12, GIO eo tenet tos Tao | Lon 

Lane: R 
Chinook salmon.......- 136, 950 CLG eetege alan arto seas 4, 150 GP i Neeser Se Ss, Syl eas or ges 
Silver salmon.-......... HET SOS LAON| SUTAGION Nerrateys oer | eerate lake 12, 160 18D: Petes eee 

Petal ses ee , 1, 323, 090 | 19,323 |...........|.-.. a eg ee genre eee 

Multnomah: ca aoe AT lie os ional 
Blueback salmon ...... ABI Se | PLONOTOR cee = ee one | oot Giese cae eas tals acte ee Ree ee see eal Soe ae 
Chinook salmon.-.....- DASE ee OLon eats mae co as | Ihe Saeess Sate ees Bee ah eet oe 5 ees 
Steelhead salmon .-..-.. LA SSE MOAT IM | aetintsrces = [Satatoss | ace SoS cas |e ceeeae | eee Sel seo 
SURF Paty NLS SSS SO eel ERC OS cesar 1, 552, 695 | 17,721 

ee ek nee 1, 002, 076 | 28, 065 1, 552, 695 | 17,721 

Tillamook: ron rei 
Chinook salmon.....-.-.. 280% OOO! | eS SOO ects Sar naw |e oer | aie ter cree lee Ss RBe| Nosaonieeaae eceoacs 
Silver salmon.....-.-.--- 180498500) Ge 742 | Soest oe Sass ees ae ae re eae | el ye ee ee 

ne a ar i epee ee Ss ar es ease 
_———_———_ a | es | ee | om ——_—— _—————d 



228 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Table showing by counties, species, and apparatus of capture the yield of the fisheries of 
Oregon in 1892—Continued, 

Pound nets and | 
trap nets. Seines Lines. Gill nets. 

Counties and species. | 
| 
| Pounds. Value. | Pounds. | Value. | Pounds. , Value. | Pounds. Value. 

Wasco: | 
BI MO RAORABAIMON cose ler. ass once [ameecets | 5,000 | | +$150') “105,450 || $3,164 |Sseceeeeeee a AP ae 
Chinook salmon ese =| jon. o seas a [Unee ec 51,180 | 2,140 49,540.) 4) 511. ).5-028 os «| eee 
SUR Grai sen) NE OOS ES Oe eens heer tarmac (ays 5 gaa 10, 000 BS ee 
Broewhead salmon. .es-| ses) cece ec |eeeee eee 3, 000 | 45 48, 112 962 |. 20seeoee laa < 

OLA te eee oN ere eee | os ae aoe 59,180 | 2,335 | 213, 102 5, 037 | ....2. sates ! wateeee 

All counties: 
Blueback salmon .....- 535, 420 ($12, 462 499, 210 | 12,510; 237,735 | 
Chinook salmon, fresh.|10, 328, 970 |385, 410 | 3,205,105 |128, 267 | 860, 192 
Chinook salmon, salted. 34, 500 597 20, 200 
Online Onue ee = oe sans) Seer en eee elon cesee | Some eee ce eee eee alae ae eee See eae 26, 304 | $1,315 
MOIDNNUENS es -sc.5sccss cel doedet ce cee Sante nce] acccloe oceon ue semen | me ene ee anaes 10, 000 400 
PLANO beet ee cae acca as| Sosa ae cel cme ee ghewiene nce me lec apices el sae ae meen eee mee 18,870 | 1,787 
ROCKIN Tet te Rewss sail ae Sos eeala toon meals tne tee mame Ler netece| same meen | eens 86,115 | 4, 255 
SHA eee eee sae cate sao neon lone meee 15, 000 450 |..2. 222. Doe) See 
Silver salmon, fresh....| 3,204,450 | 48, 246 359, 513.| 6,399)}.<.5..22 220) eee 
Silver salmon, salted... 230,500 | 3,620 21, 600 864. 52 555358 [teehee 
Steelhead salmon ...... 241,677 | 4,356 185;852)| 8; 027 |..5.sncneee ee ee 
DUN PCOM sociale too eis WZON288) |) ASR: eee cee ee foes ele eee ee Sane Seesaw 2, 393, 207 | 26,714 
FOTUDN Sh ee en scarce 4, 125 495 Beer beseosoSs- aaa cece es Soe eee 

Grand total........ 14, 699, 925 |456, 473 | 4, 933, 715 /155, 053 |1, 699,592 | 48,681 | 2, 534, 496 | 34, 471 

Wheels. Minor nets, Tongs and hoes. | Spears, guns, ete. 
Counties and species. | - - 

| Pounds. | Value.} Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

| 
Benton: 

Oysters’... 5-65.56 CRY ets a aettacse cage IP tes | saps ae Leone | 147,000: | $3,062 |....-522 cee eeeeeee 
Clatsop: | | 

BONE-BGRIS fo oo sae case ra | See ec See Oe Deere ee ePIC cere Eoodiynand Soootces Nese sec ci. $18, 788 
cos | | 
OTA A kane 22s aeiecicses |e cet tect leee sem eelaeace ee we ole ceene ne 49, 500 825 |<... 2s 

Curry: 
OA-OULEL pelts -2 -<--1-- =| => eens ema |o mc m= |= === >> == Joie sie m= -|soma'we'e oe 2|=soaein= » |-=2s-<5-<% 1,729 

Multnomah: 
Blueback salmon ...... 746, 210 
Chinook salmon ....--. 451, 650 
Steelhead salmon ....-. 296, 110 
LU EAA TS WPI see be edoc sees Roanoorn lopaiaascac 
OATS Dac Soest apo nes| acreneeeells me Bates 

Motaleastite. een 1, 493,970 | 44,819 20/000"! 3:000!)|22—n tec |oo eee eee 24, 478 

Wasco: 
Blueback salmon ...... 826,713 | 24, 801 295,109 | (A, 427 | ue2o-2 -<t lect aes 2p seas ee 
Chinook salmon .....-. 697.465 | 20, 924 33, 900 B09 |e skweeees pene sess Zee eke eee 
Silver salinon ......... 274,785 | 8,234 86, 703] 1/301). ..c<2.ces|seee eck |e es enceh a) eeeeeee 
Steelhead salmon .....-. 660, 430 | 19, 818 67,802 | a O07 scene Jeeerenes ce |--==-=» 

Alva | Ves Se aes ee 2,459, 393 | 73,772 pb he PAT Mam od. BM one A ee Hg es |S =k 

All counties: 
Blueback salmon......| 1,572,923 | 47, 187 ep pO UR Se 7 0 Re ee eee (ac = 
Chinook salmon .....-. 1,149,115 | 34,474 33, 900 71) Del si eee | oa'es'cing.(ecccwessees oe 
Silver salmon .......... 274,785 | 8, 234 be 5 eee Bs lS Pe Pe 
Steelhead salmon ...... 956, 540 | 28, 696 vga (ye A 1) Ye ee ee reeks Oe) 
LIne GTA CE aera Pah ce Seis eeance ed aay sce Sel boriocee BESSonaad paaeces 4 loromccioc a. 43, 266 
BH OULOL DONA = bake cosa | suc oar smad|scabe c-cfeme canes a Aa eee cas| ceca nee Dobe a ee ae 1,729 
Gt ge plicated ete meet 2) Rees a Sede 20,0001) 8,000} os. ccc ee een 
RRIRINS Pea Uitte a's eae ere tactoel Memeo an tice Mints alec a] aa cum esis 49, 500 82651) 223.5 Se eae 
MOU BIDEAS Stes ed oboe atest] oma eared seein |(Secteawt sacl cee eee 147,000: | 8,062 |ices -oe Soe el eeeres 

Grand total ........ 3, 953, 863 |118, 591 508,514 | 10, 254 196,500 | 3,887 |..... EGS 35 44,995 



PACIFIC COAST FISHERIKS. 229 

Table showing by counties the extent of the salmon-canning industry of Oregon in 1889, 
1890, 1891, and 1892. 

Canneries. Canneries. 

Counties and Mores pas Spoon ae Counties and Or Cig 
ears. sre ilos, + | Cas ears. as y |ployees.' No. | Value. | capital. y ployees.| No.} Value. capital. 

Benton Lane—cont’d. 
iG? ne eee 34] 1 | $10,000 | $25,000 || 1891........-.. | 32} 11 $13,000] $7,000 
1 Ci, Se ae O32) Tl 105 0005/2 it O00 sea 892 Sere oor 91/ 2] 24,000 35, 000 
TOR) a eee 22 1 10,000 |} 10,000 || Multnomah: 

Clatsop : TREO VER i 157} 2] 46,000} 29,000 
SSO ok Seka ss ciate 684 | 11 | 370,500 ; 354,500 US9Or ee ete 191 2 46, 000 133, 000 
1061) A eee 737 | 10 | 347,500 | 396, 500 1h}? ae ee ee 158 2 | 46,000 46, 000 
1S ante ge 830) 10 385, 000 | 464, 900 TS OM 2 Seek c 225 3 71, 000 150, 000 
IER) Se eee 838 10 | 365,000 | 465,000 || Tillamook: 

Coos: VES Oi ostiecisc~ eee 56 1| 21,000 20, 000 
TS RE Be 87 2 14,500 | 40,000 ASSO eres ess 59 1 21, 000 27, 000 
10) ea ee | 37 1 9, 000 TONGOG eT SSP. oc Ss 45 1 21, 000 10, 000 
Telth? a eae | 35 1 9, 000 20, 000 | BOD cee cere cate 63 1 21, 000 30, 000 

Curry: Wasco 
TRO era acces wiaas 105 2 32,300 | 55,000 1889 earn ee ee 69 1} 30,000 28, 000 
TAGU RR cease og | 78 1) 380,000 | 52,000 TSSORS sects cit 89 2) 55,000 70, 000 
Pele ante ie ar 72 1 30, 000 52, 000 OOM sees 69 1 30, 000 20, 000 
dt Pea aoe 63 af 30, 000 Sa000F |) 1892) Seen scans 122 2 55, 000 70, 000 

Douglas: | Total: 
PSG fats alm hare =! ie 49 1 15,000 | 30,000 || 1889........... 1, 281 22 | 552,300} 611,500 
TST. B10) | eh 13\0003 | 20 000)||l = sg0 me sae ane: 1,190 | 17| 512,500] 688, 500 

Lane: TSS ee ee 1,265 | 18] 544,000 | 620, 000 
130) Sees eee 40 1 13, 000 30, 000 BRS PAE Ee Boel 1,510 22 | 598,000} 835, 000 
RSYO Waa acs 36 1 13, 000 10, 000 

Salmon utilized in canning. 

Egauiics and) = Chinook. Blueback. Steelhead. Silver. Total. 
years. ws. “ wes Ee Re at 

Pounds. | Value. | Pounds.! Value. | Pounds. |Value.! Pounds. Value.! Pounds. | Value. 

Benton 
i OS See ar SEU et BICC) ee eaeacol ac saaood enocedost eines 309,260 | $4,639 630,000} $8,488 
ie see Tie SCT] Nae BST a RE Sl Oa = 55,800 558|/ 248,800] 2.488 
7 ee iat (A Marae 11, Sa Pk ie ana ian 14,000; 180! 238,000} 2,780 

Clatsop 
HS89.-..2--- 8,866,085 | 430,614 | 213,378 | $10,669 | 681,846 |$20,455| 331,940) 8,097 10,093,249] 469,835 
ott (1 Seen eee a /11,298,416 | 342,237 | 242,352 4,847| 869,088 | 8,691) 872,890 | 5,659 |12,782,746] 361,434 
TBO 1e oats. == 13,974,042 | 555,874 | 145,860 2,917} 802,164 | 10,428 | 141,680 | 1,417 15,063,746] 570,636 

Paes ne eaneas 12,328,418 | 483,635 | 629,244) 14,169 1,383,954 | 22,143 | 574,000 | 5,740 |14,915,616| 525,687 
008: 
HSSOS 23 «5 3%. 32,500 ARTE eeUae ape e eae aliens iepeoae s Ie aete ia 455,000 | 9,100 487,500 9,587 
1 OE eae 29,100 ZO octal cara he seats She's arate ere eet 158,770 | 2,381 187,870 2,701 
ABO 2 s5-<5 5 =3 52,500. ESR UG| eet eke a ee eral I vere aS itl peli eo 262,500 | 4,037 315,000 4,873 

Curry: 
SSO ashe cn te PEL Ce emcees Se eer DOS SEOSAl Eco e 509,483 | 10,190 | 1,381,240] 35,877 
TKS a ee ae O48 O27) eels Say live 2 eco eeSSood pane sasc lated osc 193,533 | 3,871] 1,241,560} 35,312 
NBO Recor sa 22 a Ue pd | SY i Ged Gee ERR er eRe ec ices | 135,087 | 2,702} 1,297,200] 37,572 
CE Yee eee CB PAGS ipl SPU Bo sGea aclime coeaod canoe saealloboootis 147,323 | 2,946 779,960] 20,453 

Douglas 
G89. = 225 5%). 270,900 534,100 | 10,682 805,000} 16,100 

+ ABODE Sosa 105,000 754,600 | 11,314 859,600] 12,626 
ane: 
GSO Sots 5 168,420 614,810 | 16,370} 783,230] 19,738 
9890... 422-52 107,100 178,221| 2,675 285,321 3,478 
ato eee 49,700 98,770 | 1,482 148,470 1,855 
Licht Pe ese ea 130,900 1,149,400 | 17,140 | 1,280,300} 18,776 

Multnomah: 
1889.....2.. 322,475 | 12,899! 359,860| 14,395] 62,240] 2,499|........./....... 744,575| 29,793 
£80002... 1,393,815 | 41,814 |2,084,645 | 62,499| 345,350 | 10,360 |.......-.|.------ 3,823,810] 114,673 
Pe eae 677,234 | 20,316| 331,855| 9,955) 216,060] 6,482|.........|...---- 1,225,149| 36,753 
Toone Saw 1,313,300 | 39,400 |2,079,855| 60,639] 960,370 | 28,911|.-.......|.--...- 4,353,525 | 128,950 

Tillamook: 
1889... 2. -: 490,000 sm AT [ retro Src crape(ate lem wyatute revs ace wibc 252,000} 5,040 742,000} 12,880 
1890). - 2 %,= 2) 297,500 PAN AS lees ES ae 2S ie 5 ee oe 840,000 | 12,600 | 1,187,500] 15,575 
i 42) 3 eee ae | 309,610 Ney te ame ats | te aoe ee lmaan ceo oa neie 147,000 | 2,205 456,610 5,920 
TROD < Bee Ny See a ae ene eae 1,015,000 | 15,225 | 1,295,000] 18,585 

Wasco 
iS iCS Seeeeee 261,732 8,179 | 488,032] 14,641 31,500 Gia ee ees Peso ose: 781,264| 23,451 
TSH0= Say 670,871 | 20,126 |1,391,880 | 41,756 | 490,000} 9,318).........|-...-.. 2,552,751] 71,200 
1930) ee Seer 226,660 6,800 | 253,820 Glo kOe 220 4 Soe ooe ok cel eee 672,700} 18,739 
a CSE aT | 549,120) 16,443 | 768,210] 23,045 | 704,195 | 13,536 374,185| 7,484 | 2,395,710] 60,508 

otal: 
TSSOs -- ~~ 2 - '11,604,609 | 498,341 |1,061,270 | 39,705| 775,586 | 23,585 |3,006,593 | 64,118 16,448,058 | 625,749 
PAGO EF 5 dct: ‘14,815,729 | 439,396 |3,718,877 | 109,102 1,704,488 | 28,369 |1,584,644 | 24,805 21,823,688 | 601,672 
Mags Ms '16,621,459 | 624,198 | 731,535 | 20,487 |1,210,444 | 21,234| 737,107 | 10,745 |19,300,545 | 676,664 
ipa E eae |15,615,875 | 566,729 3,477,309 | 97,853 /3,048,519 | 64,590 |4,291,008 | 64,066 26,432,711 | 793,238 
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Extent of salmon-canning industry of Oregon in 1889, 1890, 1891, and 1892—Continued. 

Cases of salmon packed. 

oo and Chinook. Blueback. Steelhead. Silver. Total. 

No. Value. No. Value.| No. Value.| No. Value.| No. Value. 

Benton: ~ 
ARAQ WU eee ST GCOE I FORD] hl Berrie Comoe ry | Bucci [ag 20 2 4,418 $19,881 | 9,000} $45, 082 
1SO1e 2s Ane 2, 800 VO, (are eae ee hee Ee Fe 800 | 8,600 | 3,600 18, 300 
TQODs 32 eel BION NIT 1G, GOO! > ccskeene loc eea ee | Seite Ot ce 200 900 | 3,400 17, 700 

Clatsop L 
p23 es 136, 129 811, 174 3, 238 |$18, 467 | 10,331 |$43, 906 4,742 | 19,468 154, 440 893, 015 
TOPO. =. eee 170, 938 985, 041 3, 672 | 20,196 | 13,168 | 52, 672 5, 330 | 19,655 193,108 | 1, 077, 564 
ISOlS 2. see-fatd, (ool (1 211 105 2,210 | 12,154 9,750 | 39,000 | 2,024 7,084 225,605 | 1, 269, 343 

‘ 190R. 3 Ee. |186, 673 |1, 079, 103 9,534 | 62,437 | 20,969 | 83, 876 8, 200 | 28, 700 |225, 376 | 1, 254, 116 
‘oos: 

1BOO Essai 500 BOO! |siconk sacl. SOS See oe eaee | eee | 6,500 | 29,250 | 7,000 32, 000 
1 st Ee 413 ML Lemoeniee «(ccbme sens cca onlay Sue | 2,268 | 11,149 2, 681 13, 420 
Lt pease eee 750 By WOON coe sere eat Geectla~ sees cele hee 3, 750 | 15, 937 4,500 19, 687 

Curry | 
1:1. eee eee 13, 360 80; WOOP enn sce ate ei ee | ome a clee lscbocere 7, 836 | 34, 862 | 21,196 115, 022 
MBOD es 3 .so5: 16, 125 OD N289) tae we eal nabas Seelee eee Se bt ees 2,981 | 12,669 | 19, 106 102, 958 
1) Pee | 17, 882 LOD BOM eae s aloe Sees el seen ee lena opeea 2,078 | 9,641 | 19, 960 109, 780 
13} 7 ee | 9,733 SASSO Mewes oo ea|ccees oc) anceee se | wees 2, 267 9, 634 | 12,000 64, 139 

Douglas: 
ABSOS oo peas) 3, 870 PALS TEN Peete ter Sel ate Smee | Eile ae |e | See oe 7,630 | 34,335 | 11,500 54, 652 
oe oe 1, 500 XO sais o cacls (pee oe cl au See els ae eee 10,780 | 48,120 | 12, 280 50, 620 

Lane: | 
18892... ooca2 2, 406 1B Pee penser |lbsooobed Escenas eaSosse 8,783 | 44,788 | 11,189 58, 742 
18902 Societe x 1, 5380 88082 Seo atee bee aaa los sees ae jase eae 2,547 | 12, 353 4, 077 20, 385 
1} ee 710 SPT IeH AG ee | eaten ee lal sr ae aed ee eae 1,411 6,878 | 2,121 10, 605 
1892S ne scsiec2 1, 870 D874 | acs, = ees wall seo ce Se eer eee 16,420 | 73,483 | 18, 290 83, 250 

Multnomah: 
$EBOe osn-|, 4,613 27, 678 5,412 ; 30,020 911 SHES Tl eras salle aman 10, 936 61, 641 
TS90 ee men. =) 19) 912 115, 489 | 29,795 |163, 872 Lee ARPS Ws Seco aeas| boaseras 56, 147 305, 121 
LAS} he ey aes 9, 868 57, 234 5, 023 | 27, 626 ea Oe} Yo Ws IPRs ES) a a [eae 17,979 97, 212 
LES Pn Se ee 21, 292 123; 493 | 29, 169 |160, 429 | 13,913 |'55, 652 |. 2.5 - 222 2 oe 64, 374 339, 574 

Tillamook : 
ABO e A coe 7, 000 SL 500! | essere atom cee Meee eee ete 3, 600 | 14,400 | 10, 600 45, 900 
TSOUSe 3252 oA 4, 250 POT lena Perey [belie em oe rem alte en | 12,000 | 48,000 | 16, 250 69, 250 
WSO Se sates os 4, 423 Ae MLDS area cen Seee eee sae es oe leet 2.100 8, 400 6, 523 30, 515 
NSO 2E soe ono. 4, 000 AD OOO se ssean ces ereee eames ee aeeeeaee | 14,500 | 58,000 | 18,500 78, 000 

Wasco 
ABBY ete oa aie 3, 739 22, 434 7,329 | 42,141 450 2,050) | aoe 2Seer| ose sees 11, 518 66, 625 
7h) eee 9, 691 55, 797 | 19, 884 | 84, 036 7, 000 |) 28:'000')- #2. 22.02). 2305254 36, 575 167, 833 
1h) eee 3, 288 17, 809 3, 626 | 19, 036 2 0465 10) 884) = ote S| es oe 9, 610 47, 729 

2 ey Sualatece sic.e 8, 666 +9, 904 | 12,403 | 65,118 | 10,521 | 42,084 | 4,176 | 20,880 | 35, 766 177, 986 
otal: = 
18 ee 176, 199 |1, 035,168 | 15,979 | 90,628 | 11,692 | 49,899 | 43,509 /196, 984 |247, 379 | 1, 372, 679 
MSO. Senos oe 222,446 |1, 275, 898 | 53, 351 |268, 104 | 26, 608 |106, 432 | 22,858 | 92,677 \325, 263 | 1,743,111 
LBD Set SS 250, 955 |1,429, 100 | 10,859 | 58,816 | 15,584 | 62,236 | 10,681 | 46,752 |288, 079 | 1,596, 904 
B92 oe 5 clceay2 237, 684 |1, 364, 872 | 51, 106 |287,984 | 45,403 {181,612 | 60,293 250, 604 1394, 486 | 2, 085, 072 

Quantity of salmon salted. Barrels salted. 

pape and Chinook. Silver. Total. Chinook. Silver. Total. 

Lbs. |Value.| Lbs. |Value.| Lbs. |Value.| No. |Value.! No. |Value.| No. |Value. 

Benton: 
15,000: | $225.) 15.000 | $225" |.- - ec 50 | $400 50 $400 

--| 18, 200 132 | 13, 200 W382) ha:a asa lesatstererees 44 352 44 362 
15, 000 175 | 15, 000 Bs (ee ey Pe te 50 400 50 400 

30,000 | 600 | 30,000] G00 |.....|.....-. 100 800! 100 800 
31, 500 315 |271,500 | 6,915 | 800 $7,200 | 105 840 | 905) 8,040 
28, 500 285 | 28,500 OL ae a eee ee 95 760 95 760 
30,600 | 306 | 30,600} 306 ].....]....... 102 | 816] 102 816 

4, 500 90 | 16,500 430 | 40 360 15 120 uD 480 
16, 500 330 | 16,500 BOU' lum Seelaciec asc 55 440 55 440 

EMO RENE cles os cl'sin'o'> sea «|| oleic: wie a 227,400 | 4,684 |227,400 | 4,684 |.....)....... 758 | 6,064 758) 6,064 
7h ae eee 7, 869 59 |1138, 400 | 1,700 |121, 269 | 1, 759 26 208 878 | 38,000 404 | 3,208 

é 124,500 | 1,868 184, 800 | 2,32 201 | 1,608 415 | 3,320 616 | 4,928 
48, 900 654 | 59,100 781 | 34 272 163 | 1,304 | 197] 1,576 

33, 600 660 | 33, 600 660: ee el ome 112 896 | 112 896 
27, 900 418 | 27,900 CUE be See eo eres 93 745 93 745 
81, 500 472 | 31,500 QTAWe stele eee 105 840 | 105 840 

wet, Oo Be eee 34, 500 517 | 84,500 ay be eee eer Wee es Se 115 920; 115 920 
otal: 
TERY te Gace wes 12, 000 340 |310, 500 | 6,259 322,500 | 6,599 | 40 360 1,035 | 8,280 |1,075 | 8, 640 
2h: [Rea Oe 247, 869 | 6,659 (172,800 | 2,433 |420, 669 | 9,092 | 826 | 7,408 | 576 | 4,585 |1, 402 | 11, 993 
BOM chev cc's 60, 300 452 |214, 200 | 3,087 |274, 500 | 3,589 | 201 | 1,608 | 714 | 5,712] 915] 7,32u 
1892s ce Veamae 10, 206 127 |129, 000 | 1, 652 |139, 200 | 1,779 | 84 272 | 430 | 3,440] 464] 3,712 
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Extent of salmon-canning industry of Oregon in 1889, 1890, 1891, and 1892—Continued. 

Total quantity of fresh salmon utilized. 

pees and Chindok. Blueback. Steelhead. Silver, | Total. 

eal | r 
Pounds. | Value.| Pounds.) Value. | Pounds.| Value.) Pounds.| Value.) Pounds. Value. 

390V740)|\ $3849) | sc sepeeet meee e eran eee scans 324,260 | $4,864) 645,000} $8, 713 
193/000.» 1-930 |oeesssa ee eee ae el | seeaee 69,000} 690} 262,000! 2, 620 
224,000} 2,600 |......... | ee (PRREIRD ned eee 29,000| 355} 253,000) 2, 955 

| | 

8,866,085 | 430,614 | 213,378 | $10,669| 681,846 $20,455) 361,940| 8,697 |10,123.249 470, 435 
Bet 2: 11,538,416 | 348,837 | 242,352| 4,847] 869,088 | 8,691| 404°390| 5,974 {13,054,246 368, 349 

13,974,042 | 555,874} 145,860| 2,917] 802,164 | 10,428| 170,180] 1,702 |15,092,246 570, 921 
12,328,418 | 483,635 | 629,244) 14,169 |1,383,954 | 22.143} 604,600] 6,046 |14,946,216 525, 993 

32,500 rE al ReReRE oe Sacer cere ee UMA 455,000] 9,100] 487,500] 9,587 
29,100 SoD ithe = ae cee Spent acct ee 152,770 | 2.381] 187,870! 2.701 
52,500 BBCi |E- Gan cere hte erat a OR ees erate 262,500} 4,037] 315,000) 4,873 

GRIT OTA BOOT) eae eee aeolian) cs A 513,983 | 10,280 | 1,397,740 | 36, 307 
AROAS ORT Woy s Us leel: [ese rmns | somes [eS ee oe (Cc a Se 193,533 | 3,871 | 1,241,560 35, 312 
TEC RU EN EE ey UM Pheer sei set aaa ees Sree epee oem 151,587 | 3,032] 1,313,700| 37, 902 

TROBE ong: G32: 63e heel 7e bial ee eee | eee een ee a aed 147,323 | 2,946| 779,960| 20, 453 

270,900! 5,418 )......... [Secor SOLA. cob on ml aad 534,100! 10,682} 805,000! 16, 100 
HODIO00)|9 PIGSTS CP Ie ye, tee 2 le Te Bello e ee 754,600 | 11,314| 859,600, 12, 626 

-_ | } 

168,420] 3,368|.......-. eeeees cee es Et eee » 842,210 | 21,054 | 1,010,630) 24, 422 
114,969 EGR DEAL oes ape Ng “aed (ee eee | er 291,621| 4,375| |406,590| 5,237 
110,000 CE Lipkouen hissy Oa agen al teens EI 223.970| 3,350] 333,270! 4.175 
PE TSTOD) me TTC aan eels see lees een. Rica 1,198,300 | 17,794 | 1,339,400| 19,557 

322,475 | 12,899| 359,860| 14,395| 62,240] 2,499|.........].....-- 744,575 | 29,793 
1,393,815 | 41,814 2,084,645 | 62,499| 345,350] 10,360|.........|..----- 3,823,810 |114, 673 
677,234 | 20,316] 331,855| 9,955| 216,060] 6,482|.........|....... 1,225,149 | 36,753 

1,313,300 | 29,400 |2,079,855| 60,639{ 960,370|28911|........./..-..-- 4,353,525 |128, 950 

UMC UIN ie TERA hee ee fee aces ne tame deren co 285,600} 5,700] 775,600} 13,540 
257725001 Neat OTD) | ae oa aea|toman ce laste sel eeen 867,900 | 13,018 | 1,165,400} 15,993 
Ua Glee arid coer ces glesae ee eee lesecne. 178,500) 2,677| 488,110] 6,392 
PASO (ATEIN| LN BNGYSTI) [Ee esl ta pt et oa Ra 1,049,500 | 15,742 | 1,329,500| 19, 102 

261,732| 8,179] 488,032] 14,641) 31,500|  631]|......--- 
670,871 | 20,126 |1,391,880| 41,756] 490,000] 9,318|......... .| 2,552,751 | 71, 200 
226,660 | 6,800] 253,820] 7,615| 192,290] 4.324|._....... 672,700] 18, 739 
549,120| 16,443| 768,210] 23,045] 704,195] 13,536| 374,185| 7,484 | 2,395,710| 60, 508 

781,264 | 23, 451 

Uist e e ee coer (11,616,609 | 498,681 |1,061,270 | 39,705 | 775,586 | 23,585 |3,317,093 | 70,377 |16,770,558 |632, 348 
JUS Sebee See 15,063,598 | 446,055 3,718,877 | 109,102 |1,704,438 | 28,369 |1,757,444 | 27,238 |22,244,357 |610, 764 
Use SASS oe 16,681,759 | 624,650 | 731,535 | 20,487 |1.210,444 | 21,234] 951,307 | 13,832 |19,575,045 |680, 203 
uP Res aesace 15,626,075 | 566,856 |3,477,309 | 97,853 |3,048,519 | 64,590 |/4,420,008 | 65,718 |26,571,911 |795, 017 

CURRY COUNTY. 

The fisheries of this, the most southern county of the State, continue 

to be confined to the taking of salmon, although other anadromous 

Species are, in their season, found entering some of the rivers, while 

numerous other fish are found in the ocean just outside the mouths of 

the streams. The five rivers of the county in which commercial fishing 

is prosecuted (Rogue, Windchuck, Chetco, Sikhs, and Elk) have been 

described in a former report. The Sikhs and Elk are of little impor- 

tance as fishing streams except to the ranchers living near them. 

Rogue River.—This, next to the Columbia, is the largest and longest 

coast river in Oregon. It has spring and fall runs of chinook salmon, 

and its fisheries continue of great importanee. The catch of salmon 

shows considerable fluctuation, which is, in a measure, dependent on 

the amount of artificial propagation carried on at the private hatchery 

on the river. The marked decrease in the yield in 1892 was thought 
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to be due to some unknown natural causes. The catch represents 

about the productive capacity of the river and, as it is all used for can- 

ning, a statement of the salmon pack will show the abundance of the 
fish. The number of canned salmon prepared on the river in each of 

the ten years ending in 1892 was as follows: 

Years. | Cases. || Years. | Cases. 

| Va ie 

GEE ete teecal ts St 8 Pag Renee mee Bree 16,156 ||sA88B-s). ei sts. eee Sa ee 21. 062 
Tcl mean neae g L: 5 O  gt PE S 70,676 || dBSDe. | ueaesccseeeoaces ala pene 20, 296 
iti eee A EES nal SO ee B-310 p00 st eke oe ee ee ee 19, 104 
HERG BEI Sa ea Se CE ee 3 ees $2,947 || ABO. 2 srcedric «seas se cet ne Ae ee 19, 960 
hypo ene LL! A ERS ee ae ee Ee 17, 216 | 1800" 255 Caer eS OR 12, 000 

Salmon fishing on the Rogue River is limited by State law; the open 

season is from April 1 to November 15. By far the largest part of the 

catch is made during what is known as the spring run, between April 

1 and June 30, The summer catch is taken between July 1 and August 
30, and the fall catch represents the remainder of the open season. 

Windchuck River.—A few salmon run up this small stream in spring, 

but the supply is too limited to warrant special operations, and the only 

fishing is done in September and October, when the regular run is in 

progress. Two haul seines are here used, and the catch is salted or 

sold fresh. The catch in the four years ending 1892 was as follows: 
9 

Years. Salted. Fresh. Total. 

Pounds. | Pounds. | Pounds. 
PRO SEA | ta padore ncaa tmeealatiate shlema reais con lesen eke aianeeoma aaa: 16; OO0"| 23. sae , 000 
HOI ese Sars ho eh Sd Ban eee eee eis pate eae HE CMEe Goee Soe ee [heel ORO ODM ISONGURD 95, 000 
Tj) Dae OR a el I 6 oe ee ee ECs ar CBee SO Anas Ss cert | 10, 000 75, 000 85, 000 
ABDI ES 5 eR POP, Red sees ek deeds caer ae S-.1. OR eee oe bee | 30; 0001] Saseeeew. 30, 000 

The fish sold fresh were sent to a salmon cannery on Smith River, 
California. In 1889 and 1892, when that cannery was idle, the catch was 
much reduced and had to be salted owing to lack of a market and 

absence of facilities for shipping. . The few fishermen living on this 

small but beautiful stream take much interest in the fisheries, and in 
their primitive way have made some attempts at propagating salmon. 

Chetko River.—This small stream has its mouth near the State line 

of California and Oregon. Twelve fishermen, using two haul seines, 

represent the full extent of the fisheries. In September chinook 

salmon are taken, and in October the run consists mostly of silver 
salmon. When the cannery on Smith River is open, most of the catch 

finds a market there, otherwise it must be salted. The quantity of the 

catch in 1889 to 1892, inclusive, was as follows: 

Years. | Salted. | Fresh. Total. 

Pounds. | Pounds. | Pounds. 
73, 000 33, 000 103, 000 
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Sikhs River.—This river is of some importance to the ranchers living 

near by, who depend on it for their supply of fish food, and some years 

a small quantity of fish is salted for market. In 1888, 20,000 pounds 

of fresh salmon were sold to a cannery on Coquille River, and in 1889 

60,000 pounds to a cannery on Elk River. In 1891-92 no fish were 

taken except those consumed locally by ranchers. The output of this 

stream in recent years has been as follows: 

Years. | Salted. Fresh. Total. 

| Pounds.| Pounds. | Pounds. 
ISL lo dedas gun dtagaa ce nbs CODED OSB Sr Eee ar se.coc CDcIcmIO AMER OORENOOEGeUAAGHE AGED Gee coo sees 45, 000 
INS ooo note. come oan som ate cee DBbeeeaEs crise ens ccameorsooncmeenensdeaseee 12, 000 20, 000 32, 000 
IOI Bass ogc JESSE Tne DEN] = BOSE OT pare Rowec D> Do EMO Teh areS eee aee Bacar | 20, 000 60, 000 80, 000 
Lindh AOS OCEAN i eg ES fea 0 RED CaP oR Re ee BOMUUO \ Se sakes 30, 000 

Elk River.—For a short time each year this stream is fished by a few 

ranchers living near its mouth. The river has only a small run of sal- 

mon, and is so inconveniently situated that its fisheries will probably 

never have very much importance. In recent years the catch of the 

ranchers has amounted to only about 50 barrels of salt fish. In 1889 a 

cannery was established in connection with a steam sawmill at the 

mouth of the river. Some 900 cases of salmon were canned, but the 

business proved unsatisfactory and was not resumed. The output of 

the Elk River since 1887 has been as follows: 

Years. | Salted. Fresh. | Canned.| Total. 

Pounds. | Pounds. | Pounds. | Pounds. 
lets (coon se tHG GEIR SHARIoe Gop UO Sa CBAU baba cero saers SEoasEeas=sal| 455/000) | Pee bets sealers 45, 000 
IIGMIS Suc Se SOQ SDE BSSO SS SOUS Ser poe ROSEr acs Idee a Tee Ae see 12, 000 20; 000) (D255 ESA 32, 000 
Lt, Sop B OS SOC OSB EDR ESSER OO aOOa Seat nemo As tae eR ome Nc ee 15, 000 20, 000 58, 500 93, 000 
ESO eee ortotete othe Rear cae MeN NEES Abe pol NS ard al LOSOOOH| esas 225 asaacee 15, 000 

’ ’ 

Sea-otter hunting.—In 1891 the high price of sea-otter pelts led to 

the formation of two bands of hunters in Curry County. Twelve men, 
armed with rifles and using two sail and three row boats, skirted the 
coast from Cape Blanco to Rogue River, weather permitting, during 

March and April and August and September. At night the men camp 

at some desirable point. Some of their camping stations are located 

near high bluffs that have a fringe of timber along the ridge overlook- 
ing the sea. Such a spot near the feeding-grounds of the otter is a 

favorite place for a camp, for in the branches of some tall pine the 

hunter has his lookout station. A few boughs are chopped off and 

made into a comfortable resting-place up among the branches, and here 

one of the hunters will lie for hours, concealed by the thick foliage 
from view of shore or sea animal. His lofty location gives him an 

uninterrupted sea view for miles. His boat is close at hand. In case 

an otter shows up within range of a rifle, it is shot, and the hunter or 
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one of his companions in hiding is quickly in the boat and going for 

the game. While some of the men are thus engaged, others may be 
miles away sailing along the coast with a sharp lookout for otters. 

The number of otters killed is small, but they are of large size and 

have very fine fur, the pelts bringing from $150 to $200 each, and in 

some cases much more. During 1891, 20 otters were secured, and in 

one week in September, 1892, when the writer visited one of these 
unique tree-top stations, 8 otters were killed, the total catch for the 

year being 15, valued at $133 each. In 1893 the number taken was 17, 
having an average value of $157. 

COOS COUNTY. 

When contrasted with the last investigation, the fisheries of this 

county present few new features. Coquille River and Coos River and 

Bay are the fishing-grounds. The only catch of the rivers is salmon. 

A little more attention is given to the bay fisheries near Bandon and 
Empire City, where some halibut, perch, and cultus-cod are taken; 

these fish, with flounders and other varieties of salt-water fish, are 
found abundantly, but the demand is limited to local use and only 
small quantities are taken. 

Coquille River.—Owing to a number of causes the fisheries of the 

Coquille have not been up to the average during the past few years. 

Only one cannery was packing during 1889, 1891, and 1892, and none 

during 1890. The run of fish was good in 1889, and the single cannery 

in operation packed 9,115 cases, of which one-sixth were chinook and 

five-sixths silver salmon; 50 barrels were also salted. The fishermen 

received 50 cents each for chinook and 50 cents each for silver salmon. 

Prices of canned salmon were low during the fall and winter, and gave 

little encouragement to canners; in consequence, during 1890, for the 

first Season in a number of years, no salmon were canned on the river. 
A light catch was made and 200 barrels were salted. In 1891 the one 

cannery once more packed, but the run was light and only 2,684 cases . 

were canned and 150 barrels salted, the fishermen receiving 25 cents 
each for chinook and 15 cents for silver salmon. In 1892 salmon were 

very abundant, more so than for a number of years. The run of the 

previous year having been so light, a large run was not expected and 

preparations had only been made for a small pack. The result of the 

year’s work was 4,500 cases. On account of a searcity of cans the sur- 

plus catch was salted, and 650 barrels were thus prepared. The fisher- 

men received 35 cents each for chinook and 20 cents for silver salmon, 
the catch consisting of one-eighth chinook and seven-eighths silver 

salmon. A few fishermen of Bandon, near the mouth of the river, fished 

outside with hook and line, their catch in 1892 being 10,250 pounds of 

halibut, 9,112 pounds of cultus-cod, and 36,010 pounds of rockfish. 
Coos River and Bay.—The one salmon cannery at Empire City being 

idle in 1890, 1891, and 1892, the fisheries were not given so much 

attention as in past years. The salmon catch had to be salted, and 
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amounted to 900, 800, and 1,400 barrels, respectively, in the years 
named. A few fishermen fished outside the bay for salt-water fish that 

they disposed of locally, their catch being 17,000 pounds of cultus-cod, 

7,000 pounds of halibut, and 48,000 pounds of rockfish, all taken with 

hand lines. In addition to the above, the fisheries of Coos Bay and 

River produced 50,000 pounds of salmon that were sold fresh for local 

use or shipped to San Francisco. 

DOUGLAS COUNTY (UMPQUAH RIVER). 

The fishing business of Douglas County is confined to the Umpquah 

River, and the catch consists only of salmon. Numerous other fish, 

however, come in from the ocean, among which are herring, sardines, 

smelt, and just outside the mouth of the river are halibut, cultus-cod, 

flounders, and rockfish. The section is remote from railroad or steam- 

boat lines, and no attention is given to any fish except salmon, the 

catch of which is utilized at a cannery at Gardner. In 1889 a good run 

of salmon entered the Umpquah River. The fishermen disposed of 

their entire catch at the cannery at Gardner, near the mouth of the 

river, receiving 45 cents each for chinook salmon and 25 cents each for 
silver salmon. The cannery packed 11,500 cases. From some unknown 

cause very few salmon entered the river in 1890 or 1891, during which 

years the cannery remained closed. Only enough fish to supply the 

local demand were taken, the catch being 20,000 pounds in 1890 and 

22,000 pounds in 1891. During 1892 salmon entered the river in great 

abundance, and the run in September was very heavy. The pack was 

only limited by the number of cans on hand and could have been 

doubled with proper facilities. As it was, 12,280 cases were packed. 

The fishermen received 25 cents each for chinook and 15 cents each for 

silver salmon, the latter constituting the bulk of the catch. No salmon 

was salted during the years mentioned. 

LANE COUNTY (SIUSLAW RIVER). 

The fisheries of Lane County are confined to the Siuslaw River and 

the catch consists only of salmon for canning purposes. This river is 
the dividing line between Lane and Douglas counties. One cannery, 

located at Florence, near the mouth of the river, was in operation in 
1889, 1890, 1891, and 1892; one other cannery, 2 miles above, was idle 

during the first three years mentioned, but was run in 1892. The 

salmon pack during these years was 11,189 cases in 1889; 4,077 cases 

in 1890; 2,121 cases in 1891, and 18,290 cases in 1892. 

It will be noticed by the amount packed that the run of fish is 

uncertain. In common with the other rivers of this State, salmon were 

very abundant during the fall of 1889, but only a few entered the 

stream in 1890 and 1891. In the fall of 1892 the run was again heavy 

and the fish were of good size and quality. The catch in 1892 amounted 

to 6,018 chinook salmon and 103,410 silver salmon, the average gross 
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weight of the former being 20 pounds, and of the latter 103 pounds. 

In addition to the quantity canned in 1892, 34 barrels of chinook and 

163 barrels of silver salmon were salted. The salmon are mostly caught 

with gill nets, only one haul seine being used. The fishermen comprise 

various nationalities, one-third of them being native-born, one-half 

Europeans, and twelve Indians. The cannery employees are Chinese, 

with the exception of a few Indian women. 

This stream has no spring run of salmon. The first fish to enter the 

river are the chinooks, which arrive about the middle of July; most of 

the run of this species is in the river by the middle of September, a 

few also being found up to October 1. Silver salmon first enter the 

river about the time the run of the chinooks is dropping off, or from 

the first to the middle of September. In 1892 the first silver salmon 

were taken September 16. A good run at that time was followed the 

first week in October by a very large body of fish. When the river was 

visited by the writer on October 5 silver salmon were very abundant. 

Large and small sardines are very abundant between June and Sep- 

tember, and other varieties of good food-fish are found in the river at 
certain seasons, and at all times just outside of the river. From its 
isolated location, with indirect transportation facilities, no attention is 

paid to any branch of the fisheries except tie salmon. 

BENTON COUNTY. 

This comparatively small county has two rivers whose fisheries are 

of considerable prominence, namely, the Alseya and the Yaquina. 
Each of these near its mouth expands into a long, narrow bay, which 

takes the name of its respective river. Outside the rivers the fisheries 

are of no importance, although there is an abundance of salt-water fish 

on the outlying banks in the near vicinity. 

Alseya River.—The run of salmon on this stream was quite large in 

1889, and 9,000 cases and 50 barrels were packed at the only cannery 

in operation. Prices of canned salmon ruled low, and on that account 
and the poor prospects for satisfactory results the cannery was idle 

during the following year. Fish were scarce in 1890; the cannery was 

closed, and besides a few salmon taken for local use only 50 barrels 

were salted and 6,000 pounds shipped fresh to Portland. In 1891 the 

fisb were not abundant, and only 3,500 cases were canned, 50 barrels 
salted, and 16,000 pounds shipped away fresh. In 1892 a very large 

run of salmon entered the river for the first time in three years. The 

canners, not looking for the great increase, were prepared for only a 

light catch, and were obliged to close down early in the season as soon 

as all the cans had been filled. At. the time the river was visited by 

the writer, on October 8, 1892, it was full of salmon, but no fishing was 

carried on. With only a limited number of cans to fill and a large 

run of fish to draw from, the fish packed consisted almost entirely of 

chinooks, although, as in the other coast rivers, silver salmon com- 
prised fully three-fourths of the run. 
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Yaquina River.—Since the closing of the small canneries located on 

this stream in 1889 the fishing business has greatly decreased. A few 

barrels of salmon are annually packed for their own use by the ranchers 

living near by, and about 100,000 pounds are shipped fresh to Port- 
land, Salem, and Albany. In the fall of 1892 one man from Oak- 

land, Cal., was engaged in salting salmon. At the time the river was 

visited by the writer a few hundred barrels had been salted. The fish 

are mostly silver saimon, averaging 12 pounds each. The fishermen 

receive only 8 cents apiece for them. 

The shipments of fresh salmon from the Yaquina River to Portland 

and other places in Oregon are quite large, and during the years 1889- 

1892 were as follows: 

Years. | Pounds. | Value. 

208, 137 $4, 163 _ ior) oo c ‘ ‘ Page| 
STs cee eas cet ieiciee ae, eR ee GaN S ga arse me aed ck emibueiee Sabi ae | 118, 060 f 
TSH eS SESE ee CP ReCiC CAS ee mea ae ERR Sock URS pet, ete rte te ee A nai ae | 102, 742 2, 055 
TROD MR aaa Me Ronee POR eit Said bie ail jue dawntde ie duns atotwiepins Macc tkiaes baickewt Gee lSie 125, 000 2, 500 

The Yaquina is noticeable as being the only river on the Pacific Coast 

in which any considerable quantities of oysters are found. The oysters 

are natives, having the small size and peculiar flavor of those taken in 

Willapa Bay and Puget Sound. The quantity of oysters marketed, 

prices received, and persons employed in the business, etc., show few 

changes since the last inquiry, although the oystermen report that at 

present they can not tong and cull more than 2 or 3 bushels a day as 

against 5 or 6 bushels in past years. By State law the native oyster 

beds are apportioned out to citizens desiring to work them. No one is 
permitted to have over 2 acres. The aggregate acreage is small and 

the available land is all taken up. Oysters are tonged in water 12 to 

15 feet deep at low tide. The tongs have handles 15 to 18 feet long, 

some being 26 feet long. 

The price commanded by the oysters remains about the same from 

year to year, $2.50 a sack when shipped away, or $3 a sack for local use 
being the ruling prices. A sack weighs 105 pounds, and is known as 2 

bushels, but is somewhat short of that amount. 

The oyster output of the Yaquina River from 1889 to 1892, inclusive, 

was as follows: 

Years. | Sacks. | Value. 

EES Son oie oie See eR ee SENG Cres oc wrest lu nov oenaeeaeeees 1,250 | $3, 125 
$SO0s seu te2 fits ce ods ts o SM GRE eee UEttoniek aiate Rayos dot aaa sea. chia St epee seha ce 1,103 2, 758 
Rn ee 8 ats Se a OE TR ac ea ia Boe, alk, St RRR 1, 217 3, 043 
MO ers. 5g) 255855 scat} ages ct hee ating eeeoa: oteebn} dad Ruka anes 1, 225 3, 062 

Crabs enter the river in considerable quantities. They are picked 

from the salmon nets and are gathered by the oystermen. The catch, 

which is small, is mostly shipped to Albany, Salem, and Portland. 
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The yearly shipments have been as follows: 

Years. _ Pounds. | Value. 

NBEO ation crake serene cision eee nies lets w wie’ « nie clu /aie lata me wie sia ele Watelejete's Inn aisin)= sisal aietatabe ses eine 6, 628 $265 
TSOD Peg Seek oe colon cinta ala «ein Do St ase teeie wiaine'n ota ln mie mn nlm = em m ww ol al Ie ie ao ele gl ee 4, 200 168 
WSO} Seat. cto emtecmicce soe cu niece cm ececunace eee cca camelceleci ms lelaiaminta sti= aatslelulatss =ia)site ia ie 3, 521 141 
NOOO Oboes eee Se eeta nia: cee oo aks ccwiys walanisiwisig enim alenlatn sein oie m= olalals oie mina a emimiale 4,125 

TILLAMOOK COUNTY. 

This county has a frontage of over 50 miles on the Pacific Ocean and 

is traversed by a number of rivers, chief among which are the Siletz, 

Nestuggah, Tillamook, and Nehalem, the latter forming the boundary 

between Tillamook and Clatsop counties. The Nestuggah and Tillamook 

rivers empty into bays of the same name. The fisheries of the county 

are restricted to the capture of salmon, which enter the rivers in large 

quantities during the fall months. The relative abundance of chinook 

salmon in the streams of this county is greater than farther south. 

Some seasons the catch of chinooks will be fully equal in weight to that 

of silver salmon; at other times, as in the year 1892, the catch is often 

three-fourths silver salmon. Both fish run in greatest abundance about 

the same time, although the chinooks are the first to arrive, during 

August, while the silver salmon come in September. The movement 

of both species is over in November, when the fishing operations cease. 

A few fish continue to enter the river in the winter, in company with 

very large numbers of steelheads, but no attention is paid to them. 

The entire salmon catch of Tillamook River is utilized at a cannery 

located near the mouth of that stream. The number of cases packed 
during each of the four years 1889 to 1892 were as follows: 

Species. 1839. | 1890. | 1891. 1892. 
| 

Cases. Cases. Cases. Cases. 
(ChinOORsSAINGU oes cet iarc- oarr Saree ee eae Semen cee tema ets 7, 000 4, 250 4, 423 4, 000 
RITCSTERALMON sacs weed wcteeoe boca acne suena meena ee paeeenee 3,600 | 12, 000 2, 100 14, 500 

Potala en ts Mee ata wei aston ae ee etek eee 10,600 | 16, 250 | 6, 523 18, 500 

The Siletz River flows through an Indian reservation and the entire 

catch is obtained by Indians, who cure the fish for winter use. The 

annual quantity of salmon thus prepared is about 60,000 pounds. 

CLATSOP COUNTY (NEHALEM RIVER). 

The fisheries of the ocean side of this county are carried on only 

in the Nehalem River. Those in the Columbia River will be included 

in the general remarks on that river which follow.. The Nehalem is a 

small stream rising in the Coast Range, in Clatsop County, and flowing 

southwesterly to the Pacific, which it enters at the southern end of 

the county, whose boundary it forms. Its fisheries, which are of some 

importance, are carried on in the fall, when there is a run of chinook 
and silver salmon in the river. With the exception of a few salmon 
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salted, the entire catch is utilized at the cannery located on the river. 
Fishing is done by 44 Indian, Russian, and Austrian fishermen, using 

gill nets. The chinooks taken average about 20 pounds in weight, 
being somewhat lighter than those of the Columbia; the silver salmon 

average 10 pounds. The abundance of salmon varies a great deal 

from year to year; in 1891 the fish were very scarce, while in 1892 the 

run of silver salmon was phenomenally large; chinooks were less 

numerous in 1891 and 1892 than during the two preceding years. The 

catch of each kind of salmon during the four years named was as follows, 
the figures representing the number of fish taken: 

5 | =o | 
Chinook | Silver | Total. 

Years. salmon. | salmon. 

ae beeeeettalalaia(e ais /sinicialsisie.s/ nin, {5110 Sivisj=inelsisigwisinine sinlaisinctsjanie aca a acinisleraw ais niais 13, 093 29, 194 | 42, 287 
IRD co oane ted dq pS SES ag CHe CORO COOOSESEOCE A Se MGOCSUOS EOS See eaeecSCrcrars 14, 445 33,439 | 47, 884 
IMBIUS 22.556 S08 ceeg Seno SOOO Seb SRA GR EROS OC GSE ACE CO DSSS CORE SEC HOS SACIacer 6,174 | 17,168 | 23,342 
TE? 26 Seeds hoc spa DEINE Soe AE OE oa ae ee CO ies oa a oe 7 gal 57,400 | 64, 400 

The quantity and value of the salmon packed and salted in the same 
years are given in the following table: 

Salmon canned. 
SF SS aee e Salmon salted. 

ae i | Total 
Years. Chinook. Silver. Total. a aaa. 

Cases.| Value. | Cases. Value. | Cases.| Value. | Barrels. Value. 
em a | wees | a Shes c 

PSR OW sScice == acts 3,740 | $16,830 | 3,742 | $14,968 | 7,482 | $31,798 100 $800 $32, 598 
TSO Se wSekiecs sae 4,127 17, 539 4, 327 15, 144 8, 454 32, 683 105 840 33, 523 
TC) [Se 1, 764 7, 056 2, 024 7, 084 3, 788 14, 140 100 800 14, 940 
1}! Pe ane 2, 000 9, 000 8, 200 32,800 | 10, 200 41, 800 102 816 42, 616 

THE COLUMBIA RIVER. 

The fisheries of this river are more extensive than those of any other 

stream in the United States, and the canning industry dependent 

thereon is more important than any other similar business connected 

with the fisheries. The annual output of fish in the Columbia River is 

greater than from any other river in the country, and no other stream 

has in the aggregate yielded such large quantities of fish. 

The importance of the fishing industry of this river and the increased 

attention now being given to its condition warrant and make desirable 

the consideration of the stream as a unit, regardless of the separate 
interests of the two States whose boundary it forms and whose fisheries 

are given in detail, by counties, in the tables elsewhere presented. 

Reference is seldom made to the fisheries of Washington and Oregon 

in which the Columbia is not mentioned, although the fishing industry 
comprises but one of the many branches of commerce connected with 

this important stream. In the previous report of this Commission on 

the fisheries of the west coast, the history and methods of the fisheries 

of the Columbia were discussed at considerable length. It only remains 
at this time to record such changes as have taken place in the industry 

during the past three or four years. In the investigation on which this 
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report is based it was feasible to visit only that part of the Columbia 

basin within the States of Washington and Oregon. For hundreds of 

miles east and northeast of that section, however, salmon and other 
fish in more or less abundance are found, the catch being mostly utilized 

by ranchers and Indians living near the stream. 

The following counties of Washington and Oregon, bordering on the 

Columbia River and its tributaries, maintain commercial fisheries, the 
full extent of which is exhibited in the tables elsewhere presented: 

Oregon: Clatsop, Columbia, Multnomah, and Wasco counties, 

Washington: Pacific, Wahkiakum, Cowlitz, Clarke, Skamania, and 

Klickitat countiés. 
Clatsop and Pacific counties, which are at the mouth of Columbia 

River, have fishing interests on their ocean sides as well as in the river. 

Through the courtesy of the numerous firms engaged in the fishing 

business of the river, the agent was able to obtain from their well-kept 

records detailed statistics showing the results of the fishery and can- 

ning industry of the river in a more comprehensive, useful, and reliable 
form than have heretofore been obtained. 

THE SALMON INDUSTRY. 

This branch of the fisheries completely overshadows all others, and 

is the only one entitled to mention with the exception of the sturgeon 

fishery, which is of recent development. 

In the early years of the salmon-packing business on the Columbia 

chinook salmon were extremely abundant, comprising the bulk of the 

run and all of the pack; other varieties were unutilized. With the 

beginning of a decrease in the abundance of chinook salmon the small 

blueback salmon was brought more into notice. When the run of 
chinooks began to fail some of the packers made cautious experimental 

packs of small quantities of bluebacks to help out their annual pack, 

although few were willing to concede the advisability of utilizing any 

fish except chinooks. The bright red color and fine flavor of the 
bluebacks at once gave the fish a firm hold on the trade and resulted in 

an active demand, which has continued to the present time. Singular 

as it may seem, the utilization of the bluebacks and the increasing 

quantities consumed annually have been attended by an apparent 

increase in the abundance of the fish. 

The accompanying figures will show that while the blueback is found 
in the Columbia River every year it has of late had its years of abun- 

dance and scarcity, thus resembling in its migrations the humpback 

salmon of Puget Sound. For the past six or eight seasons the even 

years have witnessed the larger run of bluebacks. Up to a compara- 

tively recent date the steelhead, which has always occurred abundantly 

in the Columbia, was considered wholly unsuitable for packing. The 

same cause, however, which brought the blueback into use has led 

to the utilization of the steelhead. Recently the demand tor canned 
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salmon in certain sections of the country has called for a cheaper grade 

of fish, which has brought the neglected steelhead into prominence. 

The silyer salmon, which does not enter the river until most of the 

canneries are closed, has also been canned in some quantities, and 

both it and the steelhead have met with a ready sale that has yearly 

shown tendencies to greatly increase. 

Fishermen, prices, etc.—Under the laws of Oregon and Washington 

all fishermen must be naturalized citizens of the United States. Ref- 

erence to the previous report on the fisheries of this river will show 

that in 1888 a very large proportion of the fishermen, especially those 

employed in the gill-net fishery, were aliens. The law is said to be 

very fully complied with, and the men now profess to be citizens and 

voters. They represent many nationalities. 

The gill-net fishermen belong chiefly to the Latin races. They are 

united under the name of the Columbia River Fishermen’s Protective 

Union, with headquarters at Astoria, Oreg. The pound-net fishermen 

are mostly native-born Americans or Scandinavians. These have 

combined for mutual protection under the name of the Washington 

Fishermen’s Association, with headquarters at Ilwaco, Pacific County, 

Wash., near which place most of the pound nets employed in the 

Columbia River are located. These two associations are to some extent 
antagonistic. Each legislature usually finds representatives from both 

associations advocating their claims and portraying their supposed 

grievances. The object of the association of pound-net fishermen is 

said to be: 

To promote and foster the fishing industry of the State of Washington; to assist 

in building and maintaining fish-hatcheries; to induce legislation, by petition or 

other lawful means, to protect the industry and those engaged in it; to extend to 

its members aid and assistance, pecuniary or otherwise, when necessary. 

By an agreement between the canners and fishermen, the price to be 

paid for the catch during the ensuing year is usually agreed upon 

before the beginning of fishing operations. The failure to agree on a 

price in 1890 resulted in a strike that was disastrous to the fishermen. 

For several years prior to 1890 the men had been receiving $1 each 

for chinook salmon, which comprised nearly,all of the gill-net catch. 

The men demanded $1.25 each for their fish, which, being refused, a 
general strike was begun which lasted throughout the month of April. 

After losing one month of the short salmon season, the men agreed to 
the price first offered, but refused to-contract at that price for the entire 

season. One dollar per fish was paid up to June 1, after which the 

eanners would give only 75 cents for chinooks. The most serious out- 

come of the strike was the attempt of the association fishermen to 

destroy the nets of a few non-union men. A large body of fishermen 

belonging to the gill-net association embarked in their boats at Astoria 

and proceeded several miles up the river, where the nets of the non- 

union men were set. On beginning their work of destruction, they 

were met with a volley of rifle balls from the fishermen on the shore, 

F. RB. 95——16 



242 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

and the attacking party hastily withdrew to Astoria, leaving several 

of their number killed and wounded. No further attempt was made 

to interfere with the non-union fishermen. 

The fishing apparatus and methods.—The various appliances employed 

in the Columbia River for the catching of fish and the manner of 

operating the same present few changes as compared with the previous 

investigation. No new method of capture has been devised, although 

there has been a very marked increase in the number of traps, wheels, 

nets, ete., operated. 

Gill-net fishing is by far the most important branch of the salmon 

fishery of the Columbia River. More money is invested in the fishery 

than in any other, and larger quantities of fish are thus taken than by 

any other means. The number of men interested also outnumbers 

those employed in all other branches of the salmon fishery. The 

fishing-grounds covered by the fleet of gill-net boats are mostly near 

Astoria, extending about 10 miles above that place, and the same 

distance below. Several hundred boats cruise upstream and as many 

more descend the river. 

The boats are mostly owned by the salmon-packers, but the nets are 

made and owned by the fishermen. Before the opening of the fishing 

season the men contract with the canners, who have supplied their 

boats, for the entire catch during the year. Fishing is done more or 

less during the entire twenty-four hours. The best hauls, however, are 

usually made at night, at which time the fish are less able to see and 

avoid the drifting net. 

The boats drift up and down stream with the tide. If the morning 

finds a fisherman near the cannery at which he has contracted to 

deliver his catch, he lands his fish there; if he has drifted to the mouth 
of the river, bis fish are delivered on board a receiving scow of the 

cannery with which he is connected, an agent on board receipting for 

the fish, which later in the day are collected by a steam tug and taken 

tothecannery. The work of the night being over and the fish delivered, 
the fisherman prepares his breakfast and rests during the time inter- 

vening between the tides. His boat is sailed to a quiet spot out of the 

channel, the anchor is dropped, the sail taken in, and his simple meal 
cooked over a small oil stove. The rudder is then unshipped and stood 

up on deck at the stern, the mast is taken down, the sail removed, and 

the mast is placed lengthwise the boat, one end resting in the bow, the 

other end on the top of the unshipped rudder, forming a ridgepole for 

the extemporized tent formed by the sail. Often several hundred boats 

may be found within a small area, each containing the sleeping fisher- 
man and his assistant. 

While chinook salmon constitute the great bulk of the gill-net catch, 
the quantity of other fish thus taken is considerable and is increasing 

yearly. With the demand for cheaper grades of salmon the size of the 

mesh of the gill nets has been reduced. 
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Seines are used at Sand Island, near the mouth of the river, and on 
the sand bars to a distance of 15 to 30 miles above the ocean. These 

bars as a rule are dry at low tide, at which time the seines are hauled. 

Up to a comparatively recent time the bars in the Columbia River were 

owned by the State and their fishing privileges were free. As they 

became valuable for seine fishing, and had no other use, private parties 

had them surveyed and bought them from the State at a low price. A 

title deed having been secured, the value of these bars at once increased 

from a few dollars to many thousands. The desirable seining-grounds 

are limited and have fallen into the hands of a few persons, which fact 
accounts for the relatively small number of seines used, and this form 

of apparatus is the only one which does not show an increase in recent 

years. 
Fish-wheels are the most interesting form of apparatus used in the 

Columbia River. Their origin is comparatively recent, and the con- 

struction and method of operation are entirely different from any other 

appliances used for the capture of fish. Owing to their supposed very 

destructive powers they have been the subject of much antagonism on 

the part of the general public and the fishermen using other forms of 

apparatus. Since the first introduction of fish-wheels their number and 

use have steadily grown, and in 1892 more were employed than at any 

previous time. As compared with the number of gill nets and pound 

nets used the number of wheels is very small and has probably nearly 

reached its limit, as their use is confined to a few desirable places bor- 

dering the rapids of the Columbia River at the Cascades and The Dalles, 

and the favorable sites have passed into the hands of a few persons. 

Pound nets are extensively employed in the lower Columbia, the 

largest number being set in Baker Bay near the mouth of the river. 

The nets are usually owned by the canners. Between 1889 and 1892 

the increase in the number of these nets on the Columbia was 133 per 

cent. The pound net has almost completely superseded the old wooden 

trap that dates back to the early days of the salmon business, and has 

now almost passed out of existence. 

The other minor forms of apparatus employed on the river, namely, 

dip nets, squaw nets, etc., which are mostly used by Indians, present 

no marked changes in numbers or in methods of use. The Indians 

continue to take large quantities of fish in this way for their own use 

and for sale. 
Complete tables are elsewhere given showing the number and value 

of each different kind of apparatus employed in each county on this 

river and also showing the quantity and value of each kind of fish 

taken therein. Some general tables follow showing for the Columbia 

basin as a whole the quantities of apparatus used and the catch in 

each. The following table has been prepared to show the increase in 

the number of pound nets, haul seines, fish-wheels, and gill nets owned 

or used on the Washington and Oregon sides of the river respectively 

in 1889 to 1892, inclusive. an nee ) 
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Apparatus employed on the Columbia River in 1889, 1890, 1891, and 1892. 

| .| 
Apparatus. Years. Oregon.) pees Total. | Apparatus.  Years.|Oregon. fesse Total. 

| soa 

| No. No. No. No. No. No. 
Pound nets. ..-.-- 1889 102 62 164 || Fish-wheels....- 1889 31 9 40 

1890 98 70 168 1890 29 12 41 
1891 140 98 238 | 1891 30 14 44 
1892 247 131 378 1892 40 17 57 

Haul seines...--- 1889 7 33 40 || Gillnets..-.....- 1889 757 436 1,193 
1890 6 29 35 ||> } 1890 760 432 1, 192 
1891 19 30 49 | 1801 790 472 1, 262 

| 1892 | 12 26 38 | 1892 861 453 1, 314 

General statistics of the industry.—In the following tables the extent 
of the salmon fishery and salmon-canning industry of the Columbia 
basin for the years 1889 to 1892 

Number of persons engaged in the salmon industry of Columbia River from 1889 to 1892. 

, inclusive, are given: 

Oregon. | Washington. Total. 
How engaged = a a 

1889. | 1890. | 1591. | 1892. | 1889. 1890. | 1891. saat 892. | 1889. | 1890. | 1891. | 1892. 
| Bee 

MASHErMeN se eae seer 1,606 |1, 648 1,929 |2, 064 1,535 1,510 |1,575 ese 677 |3,141 |3, 194 |3, 504 | 3, 741 
Shoresmen and cannery 
employees ..-.......... 870 |1, 028 |1,057 |1,100 | 594 | 602 | 654 | 704 (1, 464 1, 630 |1,711 | 1,804 

Motali-ccces ce one 2,476 |2, 712 |2, 986 |3, 164 |2,129 2, 112 |2, 229 e 381 |4, 605 |4, 824 |5, 215 | 5,545 

Number and value of boats and apparatus and the value of shore property and cash capital 
employed in the salmon industry of the Columbia River in 1889, 1890, 1891, and 1892. 

1889. 1890. 1891. 1892. 
Apparatus and capital. = 

No | Value. No. | Value. No. Value. No Value. 

Oregon: 
Boate 222. b cae cots cares 751 $99, 850 776 $104, 400 876 | - $120, 815 998 | $131, 550 
Pile-drivers and scows..-.. 21 5, 900 23 6, 300 30 8, 300 29 7, 4 
ipo § WGitebeeaoscseoscse 102 72, 300 98 76, 500 140 98, 900 247 1738, 400 
EERO DOU ae wee e ioe pamtenal 2 L600 sisesee xs AS eee 2 1, 600 2 1, 600 
Suu eae occas. 7 4, 800 6 | 2, 700 19 11, 150 12 5, 650 
(eM Cee psaecsagecds ac 757 152, 000 760 159, 450 790 181, 265 861 190, 100 
IVCCIS cece crs ae ctmonien 31 120, 052 29 107, 552 30 108, 152 40 132, 852 
Dip nets and squaw nets. - 95 475 85 425 60 300 50 250 
Shore property.---.-...... ese 502,955 |...---. 486. 355 |..-.--- 455,205 |.-.-.-- 507, 805 
Cash capitalac-ceri- -2sssi-e ome 395, 000 |...-..- Tee OOO) weet eae 520;000))2-ceee 614, 000 

Dobal: geese se seek Rese | 1, 354, 982 |...--.- 1,524, 682 |......- 1, 505, 687 |..-.-.- 1, 764, 607 

Washington: 
IBOAUS cece coe ascites neue 475 60, 340 468 59, 780 534 67, 280 538 64, 895 
Pile-drivers and scows.... 39 9, 050 37 9, 950 42 10, 750 45 13, 550 
POUuNG Nets! sceseentanen se 62 48, 200 70 55, 200 98 77, 000 131 103, 400 
Tin 59h pepe cecee ee Secs 2 1, 400 2 1, 400 2 1, 400 1 700 
SGINGS soos een cinsisteen 3 18, 700 29 16, 400 30 16, 900 26 10, 000 
Gallnvtas 3332 occ. eee et 436 88, 775 432 89, 480 472 101, 780 453 98, 130 
IWAN EIB Sot aie oeteatet ten oem 9 25, 000 12 48, 500 14 45, 000 17 49, 100 
Dip nets and squaw nets. . 15 (6) 18 90 23 115 25 125 
Shore property. ----..-...-|-....-. 245, 950 |....--- PETS 280 cence =~'e 321,050 |...-..- 282, 800 
Gap Ca telised csp eans leer esene 304, 000 |....... 331,000 |...-.-.| 332,000 |......- 330, 000 

MOSUL re Sneek haeinia eal ae eee 801, 490s} e522. 859;080) nese oe O73;270 |e -cnee 952, 700 

Total for river 
PIA Se ee a sins 5,5) 0. Sa 1, 226 160, 190 | 1, 244 164, 180 | 1,410 188, 095 | 1, 536 196, 445 
Pile-drivers and scows.... 60 14, 950 60 16, 250 72 19, 050 74 20, 950 
PROUD STICLS so a1 0 0:)s'uiemare w 164 120, 500 168 131, 700 238 175, 900 378 276, 800 
LU fo) ae 4 3, 000 2 1, 400 4 8, 000 3 2, 300 
BON OR as s5 sce 2 eames fem 40 23, 500 35 19, 100 49 28, 050 38 15, 650 
NGUUUMOUS Se noe. ooo reece ene 1, 193 240, 775 | 1,192 248, 930 | 1, 262 283, 045 | 1, 314 288, 230 
MORIN S00 -/.5 5 2c see dias 40 145, 052 41 156, 052 44 153, 152 57 181, 952 

* Dip nets and squaw nets..| 110 550 103 515 83 415 75 375 
SHUG) PFONELCY - js 5 mse <|vewea bs T48; 905.) 56s bte+ WEBS ORD") cceesne FIG, 25 asec 790, 605 
Cash canital.............. Ve eieas 699, 000 |....... OS O00nl cen ees 852, 000 |.....-- , 000 

oe es aor ee | ‘ont 2, 156, 422 | sea cies 2, 383, 762 De 2, 478, 962 |....... 2, 717, 307 

a aaa AS SR Ba eR Ta ag 
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r, weight, and value of each species of salmon taken 

Oregon. Washington. Total, 
Apparatus and 

pees No. Lbs. Value. No. Lbs. | Value.| No. Lbs. | Value. 

1889. | : 
Pound nets: | y 

Chinook....-- 86,777 2,169,425 |$108, 469 | 40,323 |1, 008, 075 |$50, 353 | 127, 100 |3, 177,500 | $158, 822 
Blueback..--- 33°372 | 166,860 |, 8.342 | 24,199 | 120,995 | 5,904 | 57,571 | 287,855 | 14, 246 
Steolhead ....| 37/958 | 379,545 | 11,386| 22-460) 224,600 | 6,737} 60,418 | 604,145 | 18,123 

Total... -- 158,107 2,715,830 | 128,197 | 86,982 |1, 358, 670 | 62, 994 | 245, 089 |4, 069, 500 | 191, 191 

Trap nets gn eee err Toigiaee ae ag Pn tary 

Chinook...... 710 | 17,750 gs7 | 2,275 | 56,875 | 2,844] 2,985| 74,625) 3,731 
Steelhead 440) 4, 400 132 g03| 030]  241| 1,243! 12,430 373 

Total... 1,150 | 22,150} 1,019 | 3,078 | 64,905 | 3,085 | 4,228 | 87,055 | __4, 104 

Seines: # |i nase eae v q 
Chinook...... 24,752 | 618,800 | 30,940 | 63, 782 |1, 594, 550 | 79,727 | 88,534 [2,213,350 | 110, 667 
Blueback...-- 3,500 | 17,500 75 | 21444|' 12,995| 611] 5,944] 29,725| 1,486 
Steelhead ....| 16,720 | 167,200| 4,816 | 43,978 | 439,780 | 13,193 | 60,698 | 606,980 | 18, 009 

Motal.....| 44,072 | 803,00 | 36, 631 | 110, 204 |2, 046, 555 | 93, 531 | 155, 176 |2—850, 055 | 130, 162 

Gill nets: | | | 
Chinook...... | 252, 044 |6, 301, 325 | 312,563 | 226, 053 |5, 759, 050 [281,470 | 478, 097 [12,060,375 | 594, 033 
Blueback..--- 27/623 | 139/115 | 4,751 | 17,218! 86,090 | 3,044; 44,841 | 225,205! 7,795 
Steelhead ....| 16/472 | 164,720| 5,090 | 15,970| 159,700 | 4,785 | 32,442 | 324,420| 9,875 

Total..... 296, 139 |6, 605, 160 | 322, 404 | 259, 241 |6, 004, 840 289, 299 | 555, 380 [12,610,000 ~ 611, 703 

Wheels: f ; 
Chinook...... 15,182 | 379,550 | 12,867| 6,876] 171,900 | 6,978 | 22,058 | 551,450| 19, 845 
Blueback..--. 140,090 | 700,450 | 23,090 | 51,064 | 230,322 | 9,260 | 191,154] 930,772] 32, 350 
Steelhead ..... 6.3291 63,200| 2'043| 1/480| 14,800)  484| 7,809| 78,090] 2,527 
Silver........ | 4500 | 31,500 630 | 25540| 16,780| 503| 7,040} 48,280] 1,133 

Total...... 166,101 |1,174,790 | 38,630 | 61,960 | 433, 802 | 17,225 | 228, 061 /1, 608, 592 "55, 855 

Dip nets and | 
squaw nets: | 

Chinook.....- 9,901 | 57,283 | 1,146) 1,360! 34,000] 510} 3,651} 91,283] 1, 656 
Blueback...-. 16,910 | 84.550| 15841| 8 112| 40,560| 608 | 25,022 | 125,110] 2, 449 
Steelhead ..... 1,145| 11,450 299 509 | 5, 090 77| 1,654| 16,540 306 
Silver ......-. 5,142 | 35,994 540 | 3,175| 22,995| 333| 8,317| 58,219 873 

Total..... 25,488 | 189,277 | 3,756 | 13,156 | 101,875 | 1,528| 38,644] 291,152 | 5,284 

Allapparatus: | aa 3S oy * ee 
Chinook....-- | 981,756 |9, 544, 133 | 466, 872 | 340, 669 |8, 624, 450 |421, 882 | 722, 425 [18,168,583 | 888, 754 
Blueback...-- 391’ 495 1,108,475 | 38,899 | 103,037 | 490,192 | 19,427 | 324,532 | 1,598,667| 58,326 
Steelhead ....| 79,064 | ’790, 605 | 23,696 | 85,200 | 852, 000 | 25,517 | 164, 264 | 1,642,605) 49, 213 
Silver ......-.| 9642 | 67,494 | 1'170| 5,715| 39,005| 836) 15,357] 106,499 | — 2, 006 

| ee ee eee eee =a! SS ee 

Total..." 691,957 11,510,707 | 530, 637 | 534, 621 |10,005,647 467, 662 |1,226,578 |21,516,354) 998, 299 

1890. (SSG e lon a aehen h a | a Leal aie perk CAD mcr. 
Pound nets: | 

Chinook... ..- 104, 099 [2,602,475 | 78,491 | 71,346 |1, 783, 659 | 53,510 | 175, 445 [4,386,125 | 132, 001 
Blueback..... 50,493 | 252.460 | 5,048 | 42,097 | '210,485 | 4,209 | 92,590) 462,950| 9,257 
Steelhead ...., 51,600 | 516,000| 5,160 | 41,412) 414,120| 4,140 | 93,012] 930,120) 9,300 

Total..... 206,192 3,370,940 | 88,699 | 154, 855 |2, 408, 255 | "61, 859 | 361, 047 {5,779,195 | 150, 558 

Tgp nets: eine aD a ae 8 io 

a A eee ee 3,629 | 90,725 | 2,721| 3,629) 90,725| 2,721 
loca cuss 303 | 1,515 30 303 | 1,515 30 
Shae Oe ee ee De 2,979 | 29,790| 298| 2,979] 29,790 298 

Total.....\.... ae 6,911 | 122,030 | 3,049| 6,911] 122,030] 3,049 

Seines: Marea sie aa ia Oe | Sine re 

Chinook...... 10,750 | 268,750 | 8,063 | 53,752 |1, 343,800 | 41,402 | 64,502 [1,612,550 | . 49, 465 
Blueback....- 2/250 | 11,250 295 | 14,292!’ 71/460| 1,425! 16,542] g2,710! 1,650 
Steelhead ....| 9,013 | 90,130 901 | 36,701 | 367,010 | 3,669| 45,714 457,140| 4,570 

Total. .... 22,013 | 370,130 | 9, 189 | 104, 743 |1, 782,270 | 46, 496 | 126,758 [2,152,400 | 55, 685 

Gill nets: - FE: 
Chinook...... 369,196 9,229, 700 | 288, 730 | 211,675 [5,366,675 |166, 167 | 580,871 |14,596,375| 454, 897 
Blueback..-.. 81,909 | 409,545 | 8,440 | 25,718 | 138,590 | 2,884 | 107,627 | 548,135 | 11, 324 
Steelhead ....| 29,593 | 295,935| 3,819| 18,635 | 186,350| 2,467| 48,228 | 482,285| 6,286 

Total..... 480, 698 19, 935,180 | 300,989 | 256,028 |5, 691, 615 |171,518 | 736,726 |15,626,795 | 472, 507 
nd — SS 
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Table showing by apparatus the number, weight, and value of each species of salmon taken 
in the Columbia Itiver in 1889, 1890, 1891, and 1892—Continued. 

Apparatus and | _ es 22 Washington. : Total. 

ae | No. Lbs. | Value. | No. Lbs. Value. No. Lbs. Value. 
i | 

1890. 
Wheels? 
Chinook.....- 83, 202 |2, 080, 053 | $62,401 | 27,972 | 699,317 $20,979 | 111,174 2,779,370 | $83, 380 
Blueback..... 529, 646 |2'648,155 | 79,444 | 207,298 |1,036,465 | 30, 431 | 736,944 |3,684,620 | 109,875 
Steelhead ....| 71,239 | 712,390 | 16,474 | 13,801 | 138,010 | 21322 | 85,040 | 850,400] 18,796 
Silver ........ 4660 | 31,612 749| 1,500| 10,500} 210! 6,160] 42,112 959 

Total. ...- 688, 747 |5, 472, 210 | 159,068 | 250,571 [1,884,292 | 53,942 | 939,318 7,356,502 | 213,010 

Dip nets and Bas k se 
squaw nets: 

Chinook...... 5,021 | 125,534] 1,958| 2,242] 56,068] 841! 7,263] 181,602] 2,799 
Blueback....- 32,748 | 163,740 | 2,450) 7,717| 38,585) 579 | 40,465] 202.395] 3,029 
Steelhead ....| 11,000| 110,000} 1,650| 1)402| 14,025| 210] 12/402) 124,095] 1.860 
Silver........ 10,180 | 71,260) 1,068 4/500) 31,500| 472) 14,680) 102,760 | 1,540 

Total..... 58,949 | 470,534 | 7,126| 15,861 | 140,178 | 2,102| 74,810| 610,712| 9,228 

All apparatus: | ae ' ei 
Chinook.....- 572, 268 |14,306,512 | 439, 643 | 370,616 |9, 340,235 |285, 620 | 942, 884 |23,646,747| 725, 263 
Blueback. .. ..|'697, 046 |3, 485,155 | 95,607 | 297,425 |1, 497, 100 | 39,558 | 994, 471 |4, 982, 255 | 135,165 
Steelhead ....| 172,445 1,724,455 | 28,004 | 114,930 |1, 149, 305 | 13,106 | 287,375 |2, 873,760 | 41,110 
Silver...-.... 14,840 | 102/872) 1,817] 6,000| 42,000| 682] 20,840 | 144,872| 21499 

Total. ..../1,456,599 |19,618,994 565,071 | 788, 971 |12,028,640 |338, 966 [2,245,570 |31,647,634| 904, 037 
—_-— |——_—— ———>  W_ ——_ —— | || | — ee 

1891. 
Pound nets 

Chinook...... 108, 983 | 2,724,575 | 108,983 | 94, 624 | 2,365,600 | 94,594 | 203,607 | 5,090,175 | 203, 577 
Blueback ....- 99/988 | ‘114:940| 2,298 | 52,164 | 260,840! 5,336| 75,152| '375,780| 7, 634 
Steelhead 54,080 | 540,800| 7,029| 44,448 | 444,464| 6.308] 98,528] 985,264) 13,337 

Total.....| 186,051 | 3,380,315 | 118,310 | 191,236 | 3,070,904 106,238 | 377,287 | 6,451,219 224, 548 

Trap nets: a : Racy Sia 
Chinook....-. 630 | 15,750 630| 712] 17,800|. 712] 1,342|  33,550/ 1, 342 
Blueback-- - - - 148 740 V5 oasis Sa leeaeisie see «| sm anieees 148 740 15 
Steelhead 786 7,860| 118 501; 5,010 75 | + —1,287| 12,870 193 

Total.....| 1,564| 24,350/ 763| 1,213| 22,810| 77| 2,777|  47,160| 1,550 

Seines: Bi cihas R F x 2 i‘ 
Chinook...... 16,489 | 412,295] 16,489 | 48,596 | 1,214,900 | 36,884 | 65,085| 1,627,125| 53,373 
Blueback..--. 2,252 | 11,260 225 | 8395 | ° 41,625| 1,221 | 10,577| | 52,885| 1,446 
Steelhead ....| 5,092 | 50,920 919 | 27/469 | 274.690| 5,467 | 32,561| 325,610| 6,386 
Biliver 6 cue te. 857 5,999 BUDE IES soos Saal ge ema Se ca 857 5,999 190 

Total..... 24,690 | 480,404) 17,823 | 84,390 | 1,531,215 | 43,572 | 109,080 | 2,011,619) 61, 395 

Gill nets: — ot veal’ Scales tegit 
Chinook. ...-. 448, 500 |11,212,500 | 447,031 | 208, 633 | 5,341,525 |208, 593 | 657,133 /16,554,025| 655, 624 
Blueback.....| 25,679 | °131,395| 4,102] 15,268 | '-76,340| 21589! 40:947| '207,735| 6, 691 
Steelhead ....| 17,274 | 172,740] 3,541| 20,581 | 205,815| 3,468 | 37,855| 378.555| 7,009 
Silver........ 285 1,995 | 60 694 4'958| | 145 979 6,853 205 

Total..... 401,738 |11,518,630 454, 734 | 245,176 | 5,628,538 214, 795 | 736,914 117,147,168 | 669, 529 

Wheels: aR VE Ee 
Chinook...... 23,645 | 591,153| 17,735| 9,621 | 240,540] 7,216] 33,266| 931,693 24, 951 
Blueback...... 80,004 | 400,020| 12,000 | 36,675 | 183,375] 5,502 | 116,679| 583/395| 17,502 
Steelhead ....) 27,053 | 270,530| 6,675 | 11,536| 115,360] 3,460 | 38,589| 385,890| 10,135 
Silver ........ 4'920|  34,440| '933| 2/730] 19,110| ‘'573| 7,650| 53,550} 1,506 

Total.....| 135,622 | 1,296,143| 37,343 | 60,562 | 558,385| 16,751 | 196,184 | 1,854,528/ 54, 094 

Dip nets and 7 ive = oN ole 
Squaw nets: 

Chinook...... 2,943 |  73,591| 1,119 403 | 10,083] 151] 3,346] 83,674] 1,270 
Blueback...... 40,436 | 152/182; 2)388| 13,887{ 60,918| 914] 44'323/ 213,100] 3,302 
Steelhead ....| 7,459| 74,590/ 1,149] 2,016] 20,164| 302 | 9,475 | 94,754) 1,451 

| Silver........ 10,370 | 72,591, 1,089| 4,260}  29:820| 447| 14'630/ 102,411| 1,536 

Total..... 51,208 | 372,954| 5,745 | 20,566] 120,985| 1,814| 71,774| 493,939| 7,559 

All apparatus: i ie eeees be: ite ies > eare Pe 
Chinook...... 601, 190 |15,029,794 | 591,987 | 362,589 | 9,190,448 [348,150 | 963,779 [24,220,242 940, 137 
Blueback..... 161,507 | 810,537} 215028 | 126,319 | "623,098 | 15,562 | 287/826 | 114331635] 36,590 
Steelhead ....| 111,744 | 1,117,440) 19/431 | 106,551 | 1,065,503 19,080 | 2181295 | 2'182'943| 38,511 
Silver ........ 16,432 | '115,025| 2,272 | 7,684| ' 53,788] 1,165| 24/116| 168,813| 3, 437 

[ee ee a eS ee ee eee ee, 

Total..... 890, 873 |17,072,796 | 634,718 | 603, 143 {10,932,837 |383, 957 |1,494,016 [28,005,633 |1, 018, 675 
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Table showing by apparatus the number, weight, and value of each species of salmon taken 
in the Columbia River in 1889, 1890, 1891, and 1892—Continued. 

Oregon. Washington. Total. 
Apparatus and a am, Se ee) ed fie 

Bete. No. Lbs. Value. No. Lbs. Value.| No. Lbs. | Value. 

1892. 
Pound nets: 

Chinook...... 127, 627 | 3,191,675 |$127, 627 89, 852 |2, 246, 300 |$89, 852 | 217,479 | 5,537,975 | $217, 479 
Blueback ....| 99, 602 498,010 | 10,010 | 191, 222 956,110 | 19,122 | 290,824) 1,454,120 29, 132 
Steelhead .--..| 112, 661 | 1,126,610} 16,899 76, 998 762, 980 | 11, 549 | 189,659 1,896,590 28, 448 

Total..... 339, 890 | 4,816,295 | 154, 536 | 358, 072 |3, 972, 390 |120, 523 | 697,962 | 8,788,685 | 275, 059 

Trap nets: 7 Sid i a eee 
Chinook....-- 530 13,250 530 20 500 20 550 13,750 550 
Blueback ...-. 240 1,200 Pa Rae See op mostecroa ce |lanesocr a 240 1,200 24 
Steelhead -... 879 8,790 132 | 150 1, 500 150 | 1,029 10,290 282 

Total.....| 1,649 | 23,240 686 170! 2,000; 170) 1,819| 25,240| 856 

Seines: y ip Pa coy ic ee re) low eae 
Chinook...--.- 27, 707 689,535! 20, 686 27, 582 689, 550 | 20,687 | 55,289 | 1,379,085 41, 373 
Blueback -..- 48, 347 237,735 7,182 75, 031 375, 185 | 11,256 | 123,378 612,920 18, 388 

_ Steelhead --- 18, 544 185,352 3,707 | 34, 843 348, 430 6, 969 53,387 533,782 10, 676 
SUVED = <25-<5- 1, 428 10,000 BOGE ee eereroe eee roietars fart | 1,428 10,000 300 

Motale.-=- 96, 026 | 1,122,622| 31,825 | 137,456 |1,413, 165 | 38,912 | 233,482 | 2,535,787} 70,737 

Gill nets: iE Tea 
Chinook...--- 355. 715 | 8,892,870 | 355,715 | 228,197 |5, 715, 675 |223,167 | 578,912 /14, 608,545 578, 882 
Blueback ....| 94,141 407,705 9, 714 21, 021 110, 105 3,303 | 115,162 580,810 13, 017 
Steelhead ....| 37, 043 370,430 5, 866 33, 428 334, 280 5, 090 70,471 704,710 10, 956 
silhysn's A aeo ate Ree Store Me mp Poor Hr Pree sacar 714 5, 000 150 714 5,000 150 

Total..... 486, 899 | 9,734,005 | 371,295 | 278, 360 |6, 165,060 231,710 | 765,259 15,899,065 “603, 005 

Wheels Tee he are 
Chinook.....- 45, 964 | 1,149,115| 34,474 16, 705 417, 630 | 12,529 62,669 | 1,566,745 47, 003 
Blueback --.-..| 314,585 | 1,572,923 | 47,187 | 145, 766 728, 832 | 21,865 | 460,351 | 2,301,755 69, 052 
Steelhead --.- 95, 654 956,540 | 28, 696 45, 056 450,560 | 13,517 | 140,710 | 1,407,100 42, 213 
DLULVelissaeen= 39, 255 274,785 8, 234 4, 872 34, 104 1, 023 44,127 308,889 9, 257 

otaligeciac 495, 458 | 3,953,363 “118, 591 | 212,399 |1, 631,126 | 48,934 | 707,857 | 5,584,489| 167,525 

Dip nets and <a ms, 
squaw nets: 

Chinook...... 1, 356 33,900 509 578 14, 450 217 1,934 48,350 726 
Blueback ....| 59, 028 295,109 4, 427 15, 380 76, 900 1, 154 74,403 372,009 5, 581 
Steelhead -.... 6, 780 67,802 1,017 2, 890 28, 900 434 9,670 96, 702 1, 451 
SIVEr ~. 22... 12, 386 86,703 1, 301 4, 850 33, 950 510 17,236 120, 653 1,811 

Lobaly. cos 79, 545 483,514 7, 254 23, 698 154, 200 2,315 | 103, 243 637,714 9, 569 

All apparatus: : 
Chinook...... 558, 899 |13,970,345 | 539,541 | 357, 934 |9, 084, 105 |346,472 | 916,833 |23,054,450| 886, 013 
Blueback .-.-.| 615,938 | 3,075,682 | 78,494 | 448, 420 |2, 247,132 | 56,700 |1,064,358 | 5,322,814] 135, 194 
Steelhead ....) 271,561 | 2,715,524 | 56,317 | 193, 365 |1, 933,650 | 37,709 | 464,926 | 4,649,174 94, 026 
SIVer's-s 2-01. 53, 069 371,488 9, 835 10, 436 73, 054 1, 683 63,505 444,542 11,518 

Total..... 1,499,467 |20,133,039 | 684,187 1,010,155 |13,337,941 |442, 564 |2,509,622 |33,470,980 |1, 126, 751 

Number and location of the salmon canneries operated on the Columbia River , 1889-92. 

Location. 1889.| 1890.| 1891.| 1892. Location. | 1889.| 1890.| 1891.) 1892. 
1 ! | 

Oregon || Washington: | 
ONS a8 Pepicerigae ante mee 8 8 8 8 WACO eles camictetarnr cies il 1 il il 
Cuiiton2 open seme ene 1 tae es 1 1 ena pp ton oe cee eae See58 | bocase 1 il 
Maple.Dell. <<< -- s---a- 1 1 il 1 Chinook jie. 2sd-4 225 1 il 1 1 
Warrendale ......-..... 1 1 1 1 Pillar, Rocks. --eea-e 1 1 1 1 
Wallest3 S28 2-5 5-2 1 1 1 1 Brookfield: 5.2/2.2 2- 1 1 il 1 
Welilors. 522th t esate lesende Dees 1 Wraterfordis 245-..0.-¢ 1 fi ik 1 
POLIANG Goose oe. ocnte nie m| soca aol tncmce eee 1 Hnrekas a. Aeon 1 1 1 1 

| —_—_| —__|__ Cathilamets-2%./4-25:-: 1 1 1 1 
Rota ecnc css use 12 12 12 14 IBAyAVIOW «one onaates 1 1 1 il 

Eagle Cliff .........-. 1 1 1 1 

Totals 2vscee-sassss 9 9 10 10 

Grand total ......- 21 21 22 24 

a This canuery, on the Willamette River, received its fish from the Columbia River. 
| 
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Table shuwing by species the salmon pack of the Columbia River from 1889 to 1892. 

States and species. 

Oregon: 
Ghinookee=.--s.2- 

Washington: 
Chinook 
Blueback 
Steelhead 
SilVG?..< samsis sxises 

Total 

Total for river: 
Chinook 
Blueback 
Steelhead 
Silver 

1889. 1890. | 1891. 1892, 
i ie a) 2 eae 
Cases. Value. Cases. Value. | Cases. Value. Cases. | Value. 

| 140,741 | $844, 446 | 196, 414 [$1,138,787 | 222,963 $1, 279, 092 | 214, 631 | $1, 244, 500 
15, 979 90,628 | 53,351 | '268,104 | 10, 859 58,816 | 51, 106 287, 984 
11, 692 49,899 | 26,608 | 106,432| 15,584 62, 236 | 45, 403 181, 612 

Peet MS ic. cas Lala ceemesi dees ook ee eee 4,176 20, 880 

168,412 | 984,973 | 276,373 | 1,513, 323 | 249, 406 | 1,400,144 | 315,316 | 1,734,976 
= ————— lf eh mr be 

125,956 | 755,736 | 139,190 | 807,300 | 130,944 | 759,474 | 129, 636 751, 888 
1, 818 10,423 | 3,994 21°965 | 4, 623 95,426 | 15,441 84, 925 

13, 699 58,688 | 16,217 64,868 | 13,980 55,920 | 26,945 107, 280 

141,473 | 824,847 | 159,401 | 894,133 | 149,547 | 840,820 | 172,022 | 944,093 

266, 697 | 1,600,182 | 335,604 | 1,946,087 | 353,907 | 2,038,566 | 344,267] 1, 996, 388 
17,797 | |101,051| 57,345] °290,069| 15,482 84,242 | 66,547 372, 909 
25,391 | 108,587 | 42,895 | 171,300| 29,564] 118,156| 72,348 288, 892 

Fret nay | Res Set Dae re He ene tetas Se Aa ee 4,176 20; 880 

309, 885 | 1,809, 820 | 435,774 | 2, 407, 456 | 398,953 | 2,240,964 | 487,338 | 2, 679, 069 

In 1893 the pack of chinook salmon amounted to 290,000 cases. 

Table showing by months the number and weight of each species of salmon utilized for 
canning purposes on the Columbia River in 1889, 1890, 1891, and 1892, 

Chinook. Blueback. Steelhead. | Silver. Total. 
Years and |- | 
months. No.of | Gross | No.of | Gross | No.of | Gross ‘No.of| Gross | No.of Gross 

fish. | weight. | fish. | weight.| fish. | weight.| fish. |weight.) fish. | weight. 

1889. 
Pounds. Pounds. Pounds. | Pounds. Pounds. 

Mpril.....<- 89,266 | 2,231,650| 36,676| 183,380} 9,408} 94,080/.......|........ 135,350] 2,509,140 
May .t...5<: 156,117 | 3,902,925 | 76,517| 382,585| 14,709] 147,090 |.......|..-..... 247,343] 4,432,600 
“Hnie aes h ee 168,959 | 4.223.975] 82.453) 412,265] 62,695| 626,950!.......|........ 314,107| 5,263,190 
Sitlyoocss oe 301,254 | 7,535,350 | 36,717| 183,585| 76,166] 761,660 |.......|.-...-.. 414,137] 8,480,595 

Total .| 715,596 /17,893,900 | 232,363 |1,161,815 | 162,978 /1,629,780 |....-. oa ce ‘1,110,937 | 20,685,495 

ne Pee gi ay GLP rena pean oh aie «rsh Ter 

BATT = wins B22 32,727| 818,175| 63,180| 315,900] 11,005] 110,050!.......)........ 106,912} 1,244,125 
May ou... 25: 236,776 | 5,919,400 | 202/580 |1,012,900 | 22,983 | 299) eo GR a ee Me 462,339 | 7,162,130 
Rt ee 252,754 | 6,318,850 | 297,234 |1.486,170| 87,567) 875,670 |.......|......-- 637,555 | 8,680,690 
DM bs 357,183 | 8,932,575 | 150,299 | "751,495 | 139,596 1,395,960 |......-|.......- 647,078 | 11,080,030 
August..... 13,941] 348,525) 22,107} 110,535) 15,535 | 155, 550 fer ase ce one 51,583} 614,410 

Total .| 893,381 |22,337,525 | 735,400 |3,677,000 376,686 9,706,860 | pobretehs sd owes ~. 1,905,467 | 28,781,385 

1891 po aad cable re a ei eM eat 
e : 

Auprils 22 2. 82,413 | 2,080,325 | 17,437| 87,185] 5,178| 51,780).......|..-..... 105,028 | 2,199,290 
Wate edt cmt 184,090 | 4,502,250) 55,229) 276,145] 13,314] 133,140|.......]........ 252,633 | 4,911,535 
Shitty jogenee 293,964 | 5,599,100 | 83,743|-418,715| 52,676| 526,760|.......|........ 360,383 | 6,544,575 
Waly ©. 2-60. 398,247 | 9:956,175| 32.389| 161,945| 97,900| 979,000|.......|........ 528,536 | 11,097,120 
August..... 58,670} 1,466,750 3,701| 18,505) 21,286| 212,860).......|........ | 83,657 | 1,698,115 

Total .| 947,384 23,584,600 | 192,499 | 962,495 | 190,354 1,903,640 |....... [ress +- [1,880,287 | 26,450,635 
te Fern iter S| 2 ae 7 way 

April 3s... 55,021 | 1,375,525 | 86,449| 432,245] 10,503) 105,030|.......|........ 151,973} 1,912,800 
Bee A dacs 187,492 | 4,687,300 | 308,946 |1,544,730| 32,795 | 327,950|.......|........ 529,233 | 6,559,980 

June ....... 239,498 | 5,987,450 | 380,558 |1,652,790 | 141,194 1,411,940|.......|......-- 711,250 | 9,052,180 
ie 343,421 | 8,585,525 | 128,043 | 640,215 | 1991333 1,993,330 |.......|.....--- 670,797 | 11,219,070 
August t onl 84,124 | 2,103,100 | 19,110] 95,550] 52,991 | 529,910|.......]........ 156,225 | 2°728,560 
Smmatner sl bo... 5 -lwar! As can ue avalide eee en 11'293 | 1121930 | 19,489 | 136,423 | 30,782] '249,353 
“Chiat bf os seal eee een etna DINE {|| bees FES 22/620 | 226,290 | 33,966 | 237,762 | 56,595] 464,052 

Total .| 909,566 [22,738,900 873,106 |4,365,530 | 470,738 4,707,380 | 53,455 | 374,185 2,306,855 | 32,185,995 
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Searcely any attention is given to the refuse at the salmon canneries: 

On the Columbia River this waste yearly averages over 7,000,000 
pounds, or 3,500 tons, nearly all of which is emptied into the river. 
The only efforts to save and utilize this valuable waste product are at 

Astoria, and there but asmall part of the refuse is collected, as will be 
seen by the following statement of the oil and fertilizer prepared from 

salmon waste at a small factory: 

; | Oil. Scrap. 
Years. 

Gallons. | Value.| Tons. | Value. 
——— —_— | | —— j= ~ | 

10 BB coed cna dat ESSE EASE aE EEE ES shit cae eee | 15,000 | $3,600 |....-.-- | See 
ac mR Re ME PSS a he een th REE od EE wc Se eiea oak 12,000 | 2, 880 25 $500 
Bee ete site tess sai ob Se cicccaciacceesiecseceeeocdddewadsessossse sels | 26, 000 6, 240 35 700 
SERS rete re aie mesic ain cicinia sic oenle ale Sm Ste  Sicisienin Seles wie ele acieisis'weice 30, 000 6, 750 40 800 

Summary of the salmon industry.—F rom 1866, the year in which sal- 

mon canning began on the Columbia River, to 1593, inclusive, the gross 

weight of the salmon utilized for canning was over 658,000,000 pounds, 
and the value of the pack was over $59,000,000. The annual results 
of this industry are shown in the following table: 

Summary of salmon-canning industry of the Columbia River from 1866 to 1893. 

Avyer- | Aver- 
sere No. of ks age | aa No. of age 

Year. |.jimonutil-| _ ©28¢8 Value. | value || Year. |.oimon util-| _C#8e8 | Value. value 
PI eee ole packed. per | evil packed. | per 

case. | case. 

Pounds. Pounds. 
1866 .-.- 260, 000 4,000 $64, 000 '$16.00 || 1881 ....) 35, 750, 000 550, 000 |$2, 475, 000 | $4. 50 
1867 ....} 1,170,000 18, 000 288, 000 | 16.00 || 1882....| 35, 184, 500 541, 300 | 2,600,000 | 4.80 
1868 ....| 1,820, 000 28,000 | 392,000 | 14.00 | 1883 ....| 40,911,000 | 629,400 | 3,147,000 | 5.00 
1869 ....| 6,500, 000 100, 000 | 1,350, 000°; 13.50 |} 1884 ....| 40, 300, 000 620, 000 | 2,915,000 | 4.70 
1870 .--.| 9,750, 000 150,000 | 1,800, 000 | 12.00 || 1885 ....) 35,997, 000 553, 800 | 2,500,000} 4.51 
1871 .-..} 13, 000, 000 200,000 , 2,100,000 | 10.50 | 1886 ....) 29, 152, 000 448,500 | 2,135,000 | 4.76 
1872 ....| 16, 250, 000 250,000 | 2,325,000 | 9.30 |! 1887 ....| 23, 140, 000 356, 000 | 2,124,000} 5.97 
1873 ..-.| 16, 250, 000 250, 000 | 2,250,000 | 9.00 || 1888 ....} 24, 211,005 372,477 | 2,327,981 | 6.25 
1874 ....| 22,750, 000 350, 000 | 2,625,000 | 7.50 || 1889 ..-..) 20, 685, 495 309, 885 | 1,809,820 | 5.84 
1875 ..-.| 24,375, 000 375, 000 | 2,250,000 | 6.00 || 1890 ....| 28, 781, 385 435,774 | 2,407,456 | 5.52 
1876 ....| 29, 250, 000 450, 000 | 2,475,000 | 5.50 |) 1891 ....| 26, 450, 635 398, 953 | 2,240,964 | 5.62 
1877 ....| 24, 700, 000 380, 000 | 2,052,000 | 5.40 || 1892 ....| 32,185,995 487,338 | 2,679,069 | 5.50 
1878 .-..| 29, 900, 000 460, 000 | 2,200,000 | 5.00 || 1898 .-...| 24,050, 000 370, 000 | 2,107,500 | 5.7 
1879 .-..| 31, 200, 600 480,000 | 2,640,000 | 5.50 | —- —— 
1880 ....| 34,450,000 | 530,000 | 2,650,000 | 5.00 || Total../658, 424,515 |10, 098, 427 |59, 029,790 | 5.85 

In addition to the salmon used for canning, very large quantities 

have been salted, consumed fresh locally, or shipped fresh to other 

parts of the country. The fish thus utilized have aggregated about 

192,000,000 pounds, giving 850,000,000 pounds as the total salmon out- 
put of the Columbia River since 1866, the value of which, as sold fresh, 
canned, or salted, was $66,000,000. As a matter of interest, it may be 

stated that if the total salmon catch of the Columbia River could be 

loaded into railroad cars, 42,500 ordinary freight cars would be required 
to contain the fish, which would make a solid train over 280 miles long. 

Kaportations of canned salmon from Astoria.—Queries are often made 

as to where the enormous quantities of salmon prepared in the lower 

Columbia River and elsewhere on the Pacific Coast are sold. In the 

early days of the canning industry, and for several years after, nearly 
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the entire product was sold in foreign countries, and there is still a large 
export trade with England, Australia, and other countries. Reference 
is made to the table of exports from San Francisco for a statement of 
the destination of the canned salmon sent from that port. Much the 
largest part of the canned salmon exported from Astoria is consigned 
to England. The shipments are made exclusively in sailing vessels, 
which clear from Astoria deeply laden with no other merchandise than 
canned salmon. 

The following is a statement of the shipment by months from 1887 to 
September, 1892, inclusive: 

v Sarikei Net weight Year and month. Destination. Cases. of fi oe Value. 

3 Pounds. 
AS 87—OAlly (a's aiwis aia «(= lajeesmisivin'sice male's letawicie seam de imeleias oe England 1,995,936 | $218, 285 

ONT (SUIS sono 2 agenda aSpedoe Saoods0es Oho oad) b596 dope : ; 3, 780, 000 466, 631 
(S88 Al prIpb ee eck ocak ste eeeeeee ce eee eee ral nae do .. z 2, 938, 848 436, 824 

DEVLOMI DET pas ame cits selene seme aaaeaeeremen rer a laeae dot ces ae 617, 712 “90, 856 
1800 MEA oc oon on seme anisc anata a eer eee eee cmeeneae| ae AO~aiessee 8, 650 | 415, 200 59, 785 

Siilyjrc tet $6. oe ech Sete te teat oe ee eee Paces doce 23,475 | 1,126,800] 161,125 
PUB US roleln sninnis store a wie lgin isla renin ote aie Sa noe oe | sre raiete Oise enero 74, 011 3, 553, 488 501, 838 
NEES) SUI) 0) days Seno BOOM ae. 8 Oaasib ack Sec Sere ts eekas CO Reteces: 20, 3384 976, 032 124, 824 
WN OVEMLDED = Se sone cesses cme aes cemeer Coulee (i Co eee 8, 124 389, 952 44, 864 

SSO — MAREN cio sec capac vee Stee bees pe nteee oo Shee eee doe ses. fs 7, 000 | 336, 000 35, 000 
WN OVEMIDED <Sa.cun sdeestoanete ce wscee cameras aloes GO2=c2ecen 20, 701 993, 642 102, 285 

BTS Me wreac orotate wivinleicisie elas ais cleeate aiectes tmnt a eeiciee [eee Oe soseets 700 | 33, 600 4, 200 
INO so ses ek ean cinns oe dat ier de eee eee clea GOweee.see 1, 200 57, 600 7, 450 
RUNS ohare Smicians cial sew ietsicie timo wicte cena me oe eel Serene Oe essere 47, 015 2, 256, 720 217, 997 
PAID BT oni os =\5.0 is civimimrate,siclete ocr oetatcremeeminiom seid em Costoseces 35,263 | 1, 692, 624 183, 724 

1892— February Chile 3, 000 144, 000 1, 140 
VERE EM sor aloo manne cee ee ation eee ie emetic A 500 24, 000 2, 200 
ONG. ==. 3552 ; 300 16, 800 2, 450 
August d 27, 107 1, 320, 336 160, 651 
September 46, 972 2, 254, 656 264, 518 

THE STURGEON FISHERY. 

For many years the fishermen of the Colembia River gave scarcely 

any attention to any fish caught in their nets except salmon. Stur- 

geon were very plentiful and were caught incidentally in the salmon 

nets in considerable quantities. A few were saved and sent to the 

Portland market, and during the winter months some were also shipped 

by steamer in a round or undressed state to San Francisco, but as a 

rule the sturgeon was looked upon as a nuisance and in most cases 

was knocked in the head and set adrift in the river. This practice 

prevailed up to a comparatively recent date. 

In 1888 an eastern firm established experimental fishing-camps at 

several points on the river with a view to determine the abundance 

and location of the sturgeon, and, by shipping a few carloads of frozen 

sturgeon, to demonstrate the feasibility of creating a market in the 

Kast. The undertaking proved a success from the outset, and the 

industry soon attracted other firms from the East, so that in 1892 there 

were four firms interested in the business. The catch increased from 

960,705 pounds in 1889 to 3,006,757 pounds in 1892. The fishery has 

been of great importance to the fishermen in that it does not interfere 

in any way with their regular salmon operations, but is prosecuted 

after the close of the salmon season, and in 1892 added over $41,000 to 
their income. 



PACIFIC COAST FISHERIES. 251 

The sturgeon fishery begins immediately at the close of the salmon 

fishery; that is, about the middle of August or the first of September, 
and is followed to the opening of the salmon season in the following 

April. Sturgeon are found in the river throughout the year, but are 

most abundant during the run of sardines, in July and August, and 

the run of smelt in January and February, the sturgeon feeding to a 

considerable extent on these fish. The spawning season appears to be 

in November and later, thus contrasting strongly with the sturgeon of 

the Atlantic Coast. Mature roe, suitable for the preparation of caviar, 

is not found in quantities before November. With the exception of 

the sturgeon taken incidentally in the salmon nets, which are sold for 

local use, the fish is neglected during the summer months. 

The average gross weight of the sturgeon caught is 150 pounds, the 

market fish ranging from 40 to 500 pounds. Some fish of relatively 

small size are caught, and occasionally very large ones are taken. In 

1891 a sturgeon taken near Kalama weighed 848 pounds, and one taken 

off Oak Point in 1892 weighed 800 pounds. 
Fishing is prosecuted from the mouth of the river as far up as the 

Cascades, a few fish being taken above the latter point; but the bulk 

of the catch is obtained between Astoria and Kalama, a distance of 
60 miles. During the early part of the season fishing is done nearer the 

mouth of the river. The fishermen meet the fish as they come into the 

stream and move along with them. 
With the exception of a few gill nets employed in the lower river 

the fishing is carried on exclusively with set lines. Each line is pro- 
vided with 200 to 400 hooks, the hooks being 1 foot apart, and 5 to 8 
lines constituting the complement of each fishing boat. When the 

fishing was first inaugurated lampreys were used for bait, but in the 

following year the Chinese method of using baitless hooks was found 

successful and has since been universally practiced. The hooks differ 

from those used by the Chinese, however, in being barbed, but resem- 
ble them in being ground to a needle-like point. The lines, as a rule, 

are anchored across the bed of the river, in some cases diagonally, 
and also in the bays formed by the expansion of the river. At inter- 

vals of 7 feet a junk bottle or block of wood is fastened to the line to 

buoy it up and maintain it in position about'4 inches from the bottom. 

The fishermen closely study the movements and habits of the sturgeon 

and set their lines on the grounds most frequented. The fish swim- 

ming along the bottom of the stream in search of food, as is their 

habit, must necessarily cross the set lines, and are almost certain to be 

snagged by one or more of the sharp-pointed hooks. In attempting to 

free themselves more hooks are apt to be caught in their body and they 

are held fast. Occasionally fish are taken showing healed-up scars, 

evidence of previous capture and escape. The lines are tended on the 

slack tide and are usually visited only once in twenty-four hours. 

In 1892 the business of buying, packing, and shipping sturgeon 

was carried on by two firms located at Portland, Oreg., one at Kal- 
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ama, Wash., and one at Ranier, Oreg. There were also numerous 
receiving stations located near the fishing-grounds. If, after tending 

his lines, the fisherman is near the head station or packing house, he 
delivers his catch there; but if some distance away he takes it to the 

nearest receiving station of the firm with which he has contracted to 

furnish his catch. The prices received by the fishermen are 1 cent per 

pound as the fish come from the water, or 14 cents per pound if the 

viscera have been removed. When the fish contain roe suitable for the 

manufacture of caviar, the fishermen remove it and receive 4 cents per 
pound for the same. As soon as the fish are landed at the packing- 
house a gang of employees dress them for market. In some cases the 

skin is removed, in others it is left intact. After dressing, the fish are 
cut into sizes to fit the freezing-pans, which are then placed in bins, 

covered with ice and salt, and frozen into solid cakes. After freezing, 
the blocks of sturgeon are removed from the pans and placed in boxes 

holding from 200 to 250 pounds, which are loaded into refrigerator cars 

and shipped to market. Most of the catch has been sent to Sandusky, 

Ohio, Chicago, Il., and New York City, where it is smoked and finds a 
ready sale at good prices. The number of car loads of fresh sturgeon 

sent east was 25 in 1889, 77 in 1890, 102 in 1891, and 115 in 1892. 
One product of the sturgeon is used entirely by the Chinese, namely, 

the spinal marrow. As soon as the fish are landed at the packing 

establishment a Chinaman, armed with a hook, pulls out enough of the 

marrow to furnish a good hold, then seizing it, draws the remainder of 
it out hand over hand. In the average-sized sturgeon the spinal cord is 

4 or 5 feet long and consists of long, white connecting links resembling 

sausages. These are cut open and the jelly-like substance contained 

within is scraped off and thrown away. This marrow is known by the 

Chinese and the trade under the name of “bone.” It is thoroughly 

dried, and if not sold to the Chinese in this country it is exported to 
China, where it is much prized for making soups. The Chinamen pay 
4 cents a pound for this “bone” and remove it from the fish themselves. 

Valuable as the sturgeon is, there seems to be a large waste that 

might be utilized for fertilizing purposes. Nearly half the gross 

weight of the fish is at present thrown away, the head, viscera, and 
skin being discarded. This refuse contains more or less oil and valu- 

able fertilizing properties, and could, no doubt, be utilized to great 

advantage. 
The sturgeon fishery of this river was investigated for the United 

‘States Fish Commission by the writer in 1889 and again in 1892, the 
various fishing camps and grounds and packing stations being visited 

each year, and the firms engaged in the business courteously furnished 
the desired statistical and general information. Up to the date of the 
last visit sturgeon had been found in ample abundance for the demands 
of the firms, but the fishermen were beginning to complain of a growing 

searcity. As is usual in such cases, more apparatus was required, 

and this had to be moved from point to point more frequently in order 
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to keep up the catch. Advices received from this river in 1893 reported 
a great scarcity of sturgeon, which was followed in 1894 by a still more 

marked decrease in the abundance of the fish, so that the persons inter- 

ested were obliged to discontinue the business, and some moved their 

plants to Grays Harbor, Wash., and Fraser River, British Columbia. 
The absence of any protective laws or a close season during the spawn- 

ing period, together with the avidity with which the fishing was prose- 

cuted, have doubtless led to this destruction of a once valuable fishery. 
The failure of the States to take proper action for the preservation of 

the sturgeon has no doubt been due to the recent date at which the 

fishery was established and to the absence of accurate knowledge as to 

its destructive tendency. The extreme brevity of the existence of 
this fishery is very suggestive, although in keeping with other rivers of 

the Eastern States in which the sturgeon fishery has been entirely 

abandoned. 

The extent of the sturgeon fishery of the Columbia River during the 

four years, 1889 to 1892, is shown in the following tables, relating to 

persons employed, apparatus, boats, etc., used, and quantity and value 

of products. 

Persons employed in the sturgeon fishery of the Columbia River. 

Fisher- |Shoreem- 
Years. cai ployees. Total. 

ABO eeteteters als cieneie Sarnia sintnsiciencin ate simietn(e stele since ce emis Seis ies caw aes dime oe Seis ate Seis 135 20 155 
RE ne tera aaa wise seers crcl eine cis iS weet ero k mee sec oe esas aecesepcim st 183 29 212 
etl eee era mie ies cits xiciats Mo aialctemicisiceleeccie sicmyeiningmwisicie male's sae ean Roc S cee ces ae 202 35 237 
SR ee tera eis aia e din Winie oiaie Minis ee Sache nin) o Sia Sas eisie oe Sow ew nln whore b Siecle aie 287 53 340 

Boats, apparatus, and other property employed in the sturgeon fishery of the Columbia 
River. 

1889. 1890. 1891. 1892, 
Items. ae Sea SS Se ee 

No. | Value. | No. | Value. | No. | Value. | No. | Value. 

ISTE! Ses poosesocousacorerencor Sosa 90 $2,250 | 122 $3,050 | 135 $3, 375 200 $8, 690 
Gh LING Savoie lew sia sic cers wets wic/otere ie Bie 6,300 | 854 8,540 | 945 9, 450 | 1, 322 13, 220 
(SiG i ee Sees See : 1, 500 15 1, 500 15 1, 500 15 1, 500 
Shore property...-------- “ 7200+ |. 2 =~ 23,500 |=... - 245500) aan 27, 009 
WANE CAPIbale we scion sas sice owive'cisa| oe ecice BF 9008] 2. = /=5' 145-000) 222-2 PRIEOUN lise se 40, 000 

eM ealneret re tes wa leine asic kale crs,s:|siembelece SGT FON ie ccen 50, ah 0 See 59; 825 |. <n -- 90, 410 

Products of the sturgeon fishery of the Columbia River. 

1889. 1890. 1891. 1892. 

Products. TF SS  EETTTFD OO ) eee 
‘| Pounds.| Value. | Pounds. | Value. | Pounds. | Value. | Pounds. | Value. 

ESI GAMA ce oe em sisi ascii a 921, 945 | $10, 094 | 1, 627, 434 | $17,275 | 1, 868, 902 | $20,447 | 2,915, 428 | $30, 904 
ED Dsrevare aeiee ceca cece ate 21, 275 851 36, 650 1, 346 47, 680 1, 907 47, 260 1, 890 
(DESUEOW a. wai e<'cs ccice 15, 500 1, 395 33, 300 2, 331 39, 400 1, 970 56, 020 2, 241 
MOUNCS se aictce ce nce «= 1,195 2, 902 2, 325 3, 487 3, 117 4, 676 4,405 6, 758 

BLOT sa cicicsisipie = 960,705 | 15,242 | 1,696,709 | 24,439 | 1,959,099 | 29,000 | 3, 006, 757. 41, 743 
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THE FISH TRADE OF PORTLAND, OREGON, 

The fish business of Portland is of considerable extent aud is one of 
the most important branches of trade. In the wholesale trade, fresh, 
pickled, and canned salmon, and fresh sturgeon are handled in large 

quantities, the fresh fish being shipped in refrigerator cars to points 

east of the Missouri River. One salmon cannery is located within the 

city limits, and several others on the Columbia River and in other 

places are owned by persons having their business headquarters at 

Portland. 

A good variety of fresh-water and salt-water fish may be found in 

the markets of the city at almost any time in the year. German carp, 

shad, and catfish, which were only recently introduced into that part 

of the country, have wonderfully increased and are found constantly 

in the markets. Their abundance is such that at times it is difficult to 

sell them at any price. Salmon is the favorite fish and is usually sold 

at a very reasonable price. Any recent decrease in the quantities of 

carp, Shad, and catfish consumed in Portland may be attributed to 
the increased use of salmon. Carp and catfish are plentiful around the 

city docks and are also very abundant in the several streams adjacent 

to Portland. 

The salt-water fish entering into the fresh-fish trade of Portland 

come largely from Puget Sound. Native oysters are brought from 

Willapa Bay and the Yaquina River in sacks holding about 100 pounds 

each. Crawfish are common and come from the sloughs of the Wil- 

lamette River, a few miles from the city. The crabs and clams which . 

are consumed locally are received from Willapa Bay and the mouth of 

‘the Columbia River. 

In the following table the extent of the fresh-fish trade of Portland 

in the years 1889 to 1892 is shown. The values given represent the 

prices paid by the dealers to the fishermen. 

Fresh-fish trade of Portland, Oregon. 

1889. 1890. 1891. 1892. 

Species. SSS SSS ; == 
Pounds. | Value.| Pounds. | Value.) Pounds. | Value.) Pounds. | Value. 

Colins=cotiicn fs0% once oe 20,109 | $1, 005 22, 320 | $1,116 28, 260 | $1,413 | 30, 119 $1, 506 
LOIS oe oe eee 60, 117 1, 804 65, 220 1, 957 70, 360 2,111 75, 108 2, 253 
Halibut 55, 000 2, 750 61, 108 8, 055 75, 320 3, 766 122, 500 6, 125 
Herring 55, 214 1, 656 60, 512 1,815 64, 670 1, 940 | 71, 870 2,156 
Perch... 90, 212 2, 706 95, 317 2, 860 98, 230 2, 947 110, 160 3, 305 
Salmon . 830, L05 | 32, 050 920, 222 | 36, 800 960,115 | 38,400 | 1, 004, 320 30, 130 
Shad 10, 145 507 20, 360 1, 018 31, 125 1, 556 45, 840 2, 292 
Smelt 198, 460 4, 962 101, 115 2, 528 149, 870 3, 746 300, 422 7,510 
Trout. wane ence eee eens 13, 319 1, 998 14, 270 2,140 16, 180 2, 427 19, 430 2,914 
MOT MIGN sacviecses cies 8, 328 833 29, 958 2, 387 63, 694 2, 684 103, 470 4, 522 
Obit: = 3 50, 115 1, 250 60, 340 1, 500 70, 580 1, 763 80, 240 2, 006 
UCR ie ee 200, 000 5, 000 210, 000 5, 250 260, 000 6, 500 316, 000 7, 400 
C.cie eeeee 7, 200 250 13, 350 467 18, 000 630 |. 21, 600 756 
(Ohta ee 20, 000 3, 000 25, 000 3, 750 30, 000 4, 800 20, 000 8, 000 

BLO e eases an bas x 1, 618, 324 | 59,771 | 1, 699, 092 | 66,643 | 1,936,354 | 74,633 | 2,321,079 | 75,875 
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WASHINGTON, 

GENERAL IMPORTANCE OF THE FISHERIES. 

The fisheries of this State are more valuable than those of Oregon, 

owing to a greater development of the oyster industry, the pelagic fur- 

seal fishery, and the general fisheries for salt-water fish, although the 

extent of the salmon fishery is considerably less than in Oregon. 

The fishing industry of the State has witnessed a gratifying increase 

yearly. In the face of the depressed condition of trade during part of 

the time covered by this report the fisheries underwent a noteworthy 

development, and the continued increase in the State’s population will 

no doubt lead to a still more important fishing business. 

As at present prosecuted the fisheries of Washington of special prom- 

inence are the salmon and sturgeon fisheries of the Columbia River, 

Grays Harbor, and Whatcom County, the oyster industry of Willapa 

Bay, the general food-fish and fur-seal fisheries of Puget Sound and 

Strait of Fuca, and the cod fishery of Skagit County. 

The fishing industry of Washington in 1892 gave employment to 4,310 

persons; the capital invested was $1,593,567; the value of the products 

was $931,568. Statistics showing the aggregate of the business in 1892 

and in the three preceding years are given in the following tables: 

- Persons employed in the fisheries of Washington. 

How engaged. 1889. | 1890. | 1891. | 1992. 

OMEN VOSSOIS n= (oe aolsiaisee wucicciciscie/seciaisie nce snesinisws s Sucicuiseass =e 103 95 | 217 331 
Mis SPONGNo VOSSOIS= ~ c..scisacass cece cates enc sseadeescenelecaeese 28 | 27 40 45 
HOLE SONOS cee ats coco tion cae coin cee eae one ae Sine on Sadan aniaeagies 2,528 | 2,479) 2,818 3, 082 
ORBHOLG; IN) CANNEYIOS.” OCs 0% <.0ceses wae cece came as clccwenaatescesecs 704 652 | 778 852 

mRotailhs coc cee ce APNE ee aie eae ot se ee cana Ame A 3, 363 3,208: | 3, O08 4,310 

Vessels, boats, apparatus, shore property, and cash capital of the fisheries of Washington. 

1889, 1890. 1891. 1892. 
Items. —————— 

No. | Value. No. Value. No. Value. No. Value. 

MESSGISHISHING s..ccscesc.5-- 8 | $30, 850 9 | $24,550 19 | $45, 850 33 | $85, 730 
WUT EE: Oe eee esp cessoeee BHT I Cecricnad Pl, lsmocospeT Heth) |lsaoceoesct 1 OOSSLT, |ernteenetate 
CSAULT SOE SSS ogee CEE eee Hee LOS 245 || eects SRTOt evens. 10) 305010 — 5 eee 27, 880 

Vessels transporting ...-.-... 12 16, 050 12 11, 900 15 31, 300 18 28, 900 
OUT ee HOGER Se Seo Akiak osmecocere HG Gestules | eet era 1755908 Raters 

RHR o: coc SoaC on Denon Eee Caen MEDI) ae Abe 1 500/ Ise sees SUG 00k eee 5, 750 
BUBUS esses cee esccieac/5 1,277 | 108,414 |} 1,260} 106,175 | 1,474! 123,510 1,690 | 132,330 
Apparatus—vessel fisheries : 
SOMES i aacecmsan occ She ceis.as 1 75 1 75 3 525 1 73 
Callicine see mee epee ee eases I ee vse ie ese eal Sonetncicesacciesecs 1 50 
PANS, aoe ees es Saclers WOE RSsiacies 490i). -sa0 =. ad Seeemeree ¢ 1,765 
Giins andiispearsh-s se seceoclasescne i400 5 ace oad TS £00) erm sare Sebo |Peeeen re etes 4,517 

Apparatus—shorefisheries: 
Gall netesio 53-5 essere 638 98, 987 743 97, 830 871 | 112,137 885 | 112, 550 
Pound and trap nets.....-.. 137 92, 300 74 58, 200 118 117, 200 157 124, 700 
SONGS: 555.6 oo at waco aleve 120 38, 950 126 36, 750 151 45,775 162 46, 650 
BGO LTO Ge etelatm an mininiate essa) Seteeatera em eiaele nine |= iaic'ems mers | inne aie Seicis 20 1, 000 10 500 
MONOr nets. <2=-:0sso><eeee 15 75 18 90 23 115 20 100 
Wheels .<--5. 2-5. co25.5-- 9 26, 000 12 48, 500 14 45, 009 17 49, 000 
USFS a oOe 8 Oe Ne SE | ea Be S00 |seneeuae 3,680 seecane oa 4, 065 
Tongs, rakes, and hoes.....|....... RAS epee Bae ht ie ee Cea | Sere ee 3, 505 
Guus, spears, harpoons, etc.|--.----- T5050) |e istemaeee 16 050) econ. P22 Rec ama as 1, 700 

Shore property.-..-....----..|.--.---| 363/450 |........ 308, 280 |.--...- 442,550 |....-.... 417, 800 
Cap capital vovasesdsaccctivsc|nexccee AST O008 oie | 405,000 |....... ADAOOO IE 2 sk 546, 000 

———s ES | | | ft ee EES eee 

MBotalleseaeMeceet cass sole e ts OBI OTern sara Palit OBgn|oeeeae 1, 486, 563! |... «ce s+, '1, 593, 567 
| 
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Products of the fisheries of Washington. 

1889. 1890. 1891. 1892. 

Species. = Scar Si oe Se poe 
Pounds. | Value.| Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

IRIRCk- COU pee antes eset peas ce oee| as ceases | 4,700 $141 13, 500 $405 15, 000 $450 
Blueback salmon....--- 490,192 $19,427 | 1,487,100 | 39,558 | 1,145, 858 | 26, 764 | 2, 513, 932 62, 431 
Chinook salmon .....-. 110, 207, 756 455,913 | 9,547,343 |291, 333 | 9, 723, 673 |358, 123 | 9, 843, 627-| 363, 363 
Cod, salted’.22...<4-2-«- 80, 000 2, 800 Ne ceita so ncte| = sere ee 85, 000 8, 400 539, 000 21, 560 
Oultus-cod2. 222: .2cs2 267, 000 5, 260 276, 000 5, 620 283, 000 5, 835 359, 000 6, 875 
Dog salmon.......----- 413, 327 4,189 | 918,773 8,328 | 1, 021, 051 9,066 | 3,310,115 22,190 
MIGUNGGUS waco use tees ee 105, 006 1, 700 134, 000 2, 255 193, 150 3, 288 184, 560 3,191 
Halihtut. 2-25 --es26e2-- 685, 000 | 15, 640 740, 000 | 16, 750 994,500 | 238,620 | 1,410,500 | 29,140 
SPOUT Por ee seme ais 215, 000 2,475 407, OVO 4, 590 508, 000 5, 750 617, 112 6, 817 
Humpback salmon...-.. BA27 092i) FONGTON SE . ce 1322 tm |Aeeee TFA OAL tl LOST 222 5..595e. |e eee 
Hérolscecc-acascreeeee- 23, 000 460 44, 000 880 60, 000 1, 500 65, 140 1, 303 
TROGKABH East ie ess. 2 102, 000 2,910 110, 000 8, O75 150, 000 4, 275 163, 000 4, 515 
BHA s=chaeckeee ame cae ce 21, 010 2, 055 | 44, 167 3,519 59, 900 3,590 103, 350 3, 183 
Silver salmon.......--.- 4,020, 815 | 86,944 | 1,419,172 | 30,621 | 2,193,820 | 39,552 | 3,597,345 | 60,143 
SItelGr eet is ee ee seers 203, 000 38, 750 236, 000 4, 500 272, 000 5, 160 321, 726 6, 158 
Steelhead salmon ...--- 962, 805 | 27, 884 | 1,262,615 | 17,372 | 1,325,423 | 24,279 | 2,419,192 | 43,419 
Ntorgpeen ~~... .--.<--=5 218,985 | 2,300] 255, 263 2, 871 503, 327 5, 468 543, 623 5, 757 
Trout, black-spotted. . 12, 060 1, 800 15, 000 2, 700 16, 000 2, 880 20, 000 3, 600 
Trout, BRLMOD)... -2.--- 13, 000 390 15, 000 450 18, 000 540 20, 000 600 
Crabs. Be aiknaaionecs ances 22, 400 840 | 48, 400 1, 900 69, 600 2, 760 79, 000 3, 550 
lie bry Q ace Se ariscomseesee 1, 500 300 | 1, 475 295 1, 800 450 2, 000 500 
laine teaceae coe oe 438, 000 3, 650 624, 000 5, 200 736,800 | 6,140 684, 000 5, 700 
OVRUBTA een coer see eae 7, 547, 400 1128, 604 | 8,889, 000 |147, 930 9, 985, 680 |154, 961 | 9,895,440 | 147, 995 
BWintAl OR eet eey asic asc alsteeee ae cee SOUL eee soe stee CT Ase Seca as D400" oo eee 600 
UT RORMIS Soe ccircs Stem ale ceictenpsasinle BOSOM oc eens BSP O0GRIEF Ss alee TOF170: |v. cae 121, 528 
LINGTS Sonne Sp eoasemesacs 7, 500 3, 000 10, 813 4, 325 8,413 3, 365 13, 125 5, 250 
Dogiish Ouse ke hs 28, 500 1, 330 30, 000 1, 400 33, 750 1, 575 37, 500 1, 750 

otalice ssi 26, 407, 582 |810, 326 |26, 619, 821 |655, 119 (30,154, 686 777,282 36, 757,287 | 931, 568 

The crabs, clams, oysters, frogs, oil, etc., specified by pounds in the 

foregoing table are, in the following supplementary table, reduced to 

the basis on which they are sold in the markets, and the number of 
whales and fur seals are shown: 

Products. * | 1889. 1890. 1891. 1892. 

CUS E ahs cicecie ats aa a cna eroleislasiciutaatelera’a aeie’e aisieleiete stare number. . 7, 466 16, 133 23, 200 26, 333 
GRIN Se bere iein olncarneta acta arm's arelaleimataiaieveisinciee miaissinee bushels. -| 6, 257 8, 914 10, 525 9, 771 
Damien oo ae aA SN. rea OD eens La a do....| 125,790 | 148,150 | 166,428] 164, 924 
WG SG) Ae ee ee Mea Saeco se asa sen SeoccoASse number...) 4 3 12 

TV BORIS = <2 22 cdces Ar hiticn ae eeear ee dk seuae ce see sic €a0:2| 2,875 4, 620 4, 267 9, 148 
LURE 6S BBO DD JROIES Ono AUS OSE ABS Ie aro chmeemsne do....| 36, 060 51, 900 40, 380 63,000 
Daten Olle eres seme cplnaenanteeae Sarena acces gallons. .| 3, 800 4, 000 4,500 5, 000 

| 
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DETAILED STATISTICS. 

The following series of tables relates to the fisheries of Washington 

in the years 1889 to 1892, inclusive. Figures for each county are shown 

in detail. 

Table showing by counties the number of persons employed inthe fisheries of Washington 
in 1889, 1890, 1891, and 1892. 

1889. 1890. 

On ite On OS Ten | On 
On vessels) ‘ shore, On vessels | shore, 

Counties. vessels | trans- ee in can- | Total.| vessels| trans- | fore | in can- | Total. 
fishing ort- = neries, fishing.| port- ee neries, 5) 1D ies esi B ies. 

ing. i ete. ing. ete. 

1891 1892 

On | On | On | On 
On Se ae shore, | On _ | vessels ae shore, 

Counties. vessels| trans- | ¢ jor. 12 can-| Total. vessels) trans- | fi her. | ‘2 ¢an- | Total. 
fishing.| port aaa neries, \fishing.| port- | ae “| neries, 

ing. ‘ etc. | ing. : ete 

Whehalise- ss2s6 5-3) 24 -c5-53| See oos< 45 | 4 49 ea dl 68 10 78 
Clallam <7. -=.--5-==-- GG) e=S2ce-. BOGuise=soee- 422 | 92) \sca5- se: 38%). passes 479 
Wa mnG as oo ee ne ele eon oho ADO Se teeexc 20M Sse ae are nieces 20s) oa-ne aes 20 
COO TC OOS RO TEEN COR ESEPE Seaceere 32 7 CLs ER Asoanc Ec ape | 38 11 49 
Wenerson <.-.2---=-2 SN lige a I Hwcsestoe 37 | Gu soee ty Seen: 43 

IMPWse iss ccs ce 96 5 323 | 82 506 155 4 363 83 605 
TONGS CT EE Se ae CBee ee Eee epses G8) eee 68).3 =. en |b een wes 63 |ssecesae 63 
NEAR OU ee «qlee 52ers sien slain =) 64 6 (AUS aoe ae | Remeseen 64 6 70 
IPRCTHC fees 3-2-2522] saci 26 651 262 ELE escanins 32 726 299 | 1,057 
ENOR COM ee sos c- =i (lise SeenSe 139 5 151 ZO 2 cain ats 150 7 177 
Sin UGE tee Se cbeetal Peeeee Se ase. coe 6) 5 11 |..-..-..].--.-.-- 6 5 11 
SUCCES Agee aes By Fee Bees wpicrasn 3 35 | BOM rarateistaieye| tetsteieetey= 3 38 
OLSEN TES Reeser] ASeeea en Biererert ry A ances B2y|Sose ccs oneeaens Q8u\|= 2 teerehe 28 
SRTEOSTON) = 512/-(-15 <1=:<|| sin == =| oe ~ 2 =--'s)- 14) | a= LAD | cad stored] acarelcten ater LA ie fscactaree 14 
Wwahiciakum's....2-2|/5.----)-- 5 857 BE ea len he): Wet eee 5 953 346 1, 304 
VV IRS CORSE Seeeee ee 4 204 | 72 280 | 3 4 185 82 274 

Potalr- 22-52... 221 40 2, 818 | 778 | 3, 857 331 45 3, 082 852 | 4,310 

F. R. 93——17 
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Table showing by counties the nativity of persons employed in the fisheries of Washington 
in 1892. 

Countries. 

nD r= U 

g 3 & 
Counties. : Es 2 : = a 

am Were er fe be a) 1A 1S | | ae 
BS l2/S/FlB/8lela/slslelal2la eal 
- a|o|np/a@2|/3\/o E co | ol ek Weed | eal gpd ecyeaea ies 
A |} Ss) el oS lee |) 8) oO eee |S es | oe aes 
p elnli/4ida (OIF l(Oo/Hl/O/HI/OlAI|B A a 

On vessels fishing: 
Clallam ees soe oes cs fal RS ets Bd ses bere oan beses ass Mae aerators 5e 85 92 
POUCEBOM ces cee cece ices AG Gast | bce. BORA ess bce Pee lesa lee slate aes. Be Pe Wk | 26 
2 Ey ae Si = 106)|----) 16 | .6|ococl--c-[-ceclec es] 29 [ecc[cee |. |e oe 
Pierce Oi eel tere oe eel Lea ttelale Bel Woes ena Brace lccrlsoe aslleaccl eee 20 
Skagit 24 | 3 fete ee See eee fs Bee eee ee Ze aol aes 35 
Whatcom-<-2- ~~ 2). --- bast lace ear lesae 2os¢||555-/552-/- Bo |Seealecesleccri coe eae 3 

Motal terest ccuctke ee ATR] A pel) ieee Peel Sele =e PA ea ee 2 j- =< = ld 331 
—S—Saj>_ S| —— | ————_ = ——_ a —— | 

On vessels transporting: | 
GN PE maemo ne Mae sen tence Cn eel eo foe TA Basa ead sod bas Sea lescs ee acllasariit ein 4 
IPSCO MR ar ee eae cesoece B2 bia se seen = sates st ealeoes 3 She ae 32 
Wahkiakum 322-02 -ccses: Bil Eeaelenale Soa Peete Sccetal stare eer exSaleci seer a 
Whatcom sssese cccooeee ss Silleeotleneals CA a let, 22 Mere severe ioe oe lel Beer eee sera) lsc; 4 

Lota. 22 Nae scene soc Bea aac an Ano) |S el iectc Iles = = | ote es 45 

In shore or boat fisheries 
Chehalis 40 | 14 8 (hl tar eee [Ss + Ae sed Se eee ees = = aes oe 68 
Clallam ... 16 e |e ce ELS eel Geel ae Seeseoal hea sao eccfscae |e ---|360 387 
Wark Ge eo occe casiecesccess {Nil Peel Ieee alti all Ree) pee IIA BPA See see : Sul emenleaee EE 20 
Mp wilitzeetcccessesecosere Fy ee Se Ue 8 ee eee a ee ee ea eee eee pee 38 
DHUECTHONRco coe ccore cs eee Fy ase BS” rT Re eee PAR, Lae lalee Sees el eee eee oes 17 
LCT fe A eee 58 |....; 59 | 49 |102 | 55 | 40 Bal eeee es orts| cae loecal isco aoe Bee 363 
HAICKHAL Re cscs cose cesses 778 | ester seed (aca (elie (yet a al Pee caalemeclies =| enc |seee Rene Dae 63 
MANU = Sacco cc ccesbecnnee AS 2 Sel Sacre Bee ch te orl eaves ere eee ee eee Bileeeclee eee 64 
PaO occ cee ca ccloccse acs 295 | 77 | 83 | 48 |} 18 |... 2 9 1 Pe eee eee) erst earn (lhe: 726 
IPIRUCO tec se cins aaa anh ae esl pene 119-5 AYE RC: Ue | co We Selvces| teller aloes | ‘RM eoaal |!) 150 
DAM OMAN sc-22 ccecs > sce Gal See Peele) eee] eee a alseeel bose see ae analiomes teem 6 
SKAMANIA=s 3.5.5 2555<c 0000 Cie aS? | ee ee eel ere ast 2 Ee eee nas [eee eee 28 
PUUTSEON sconce cosas cewsee|teesine tees Rae, Geen ee beac ic Sees ae = =| satel Ss )arete ses 14 
Wishikiskcam osc 2 ccs seams 237 |119 |274 |115 | 60 | 63 8/14) 2] 39 2 Be oe fl) 953 
Whatcom 22sec 2c - OH ees 0s] ok Da eens | een Sl ees aaeisD) teak to aH Bae --|oee {LOOM ep 

otal coeweee veer eme ss 867 |229 [508 |278 |180 1118 | 55 | 23 5| 49 | 2 8 7 |...-./753 | 3,082 

On shore, in canneries, etc.: | 
Chehalis): 225.2522 5sc0<%% aL ery essed pee eet cet | aa Alsen c|@eclocaetonea| same peel eee 10 
Cowlitz 2a-= o sc.neeee eee TT] oe eres ses ers. Prec Read end Seed Bea b 5 1 | 22% s|eem| seme 11 
AGIA Diaconate ecw QOieszel pas asetloeeclesecls 2 pelea erate Aa le: OR Be ly (| [= 83 
MMISSOn kan cote somceuce ee CBE Ae ar 5 eetse scr ees 2 wb tlccimalles oil sone incense esi alpen eaneee 6 
IPHCING 22. 25ka Shee ans seees 63 4 Mites ele eee e el et 1 1, fc 229. |: es] aesaleeee 299 
PIONCO Le woo ctcoaasekeewees 7 el Re) ete fil Phees ete a roteay oa Oy Te ae Peel eee atalicmells sn. 7 
Shalt ht Cl Weeeevancinacecase Bp See) es | eat rele | eee cee Pea ere alfa ee tater oll laka calles Sa ete er 5 
Dag ss sSues a eseeer Hl REA sere Sane Ree Smee een eee ene ERA Emer |— seria esac]! - 3 3 
Wahkiakum ..c0.ccscce< SON fescl CaS. Seles Tdiecalenecie ee (3! a9 ee Pe = 346 
Wihstoomnccetewcceeseme 7 oe Sl Se an rel <2 Sees ee ea eee eeens Be es nl esses Es 15 82 

Totaly. costes soaecteee 180 4 Z |e -ec|----|---2|- 0% Pe es A Se (6ST oes) Heal Ree 852 
| | 
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Table showing by counties the nationality of persons employed in the fisheries of Wash- 
ington in 1892. 

Counties. 

Countries. 

On vessels fishing: 
Clallam 
Jetterson 

Skagit 

Skamania 
Thurston 
Wahkiakum 
Whatcom 

On shore, in canneries, etc. : 
Chehalis 

Skagit - 
Wahkiakum 
Whatcom 

n | - 

s mB | =I _ ag 
~ |a@lalFlai|¢ Galea ti. a.| og |r| (eee 
Slelslelelsiselsalalsisi\ale|ais™| s 
4 ies | pbenitecioe meta eote ot aM S| Bt eal 

= - + . a 

b la@lnal/Blapolsel/oj;e (O/H ola las = 

2 Le a Ae 5 Di eee ates eee lee cal ere op tele. |es ol inn ol a'a ween 92 
1G \o2 sc) eee eae Missal aes clears [aise] ace|=s aches] PLO 26 

Ee nN G1 |... o2{s 23 elon Reece eeaeleae al. OP MO Go ca[s cele aad 16| 155 
Ror 85285: 20° |. 2] dot ReeB ee aleeeeleeac loose Bes |ceae lbh ae|st sles salen ta| aoe em 
Sa ee 22 5| 3 ee coe ek nes Sens | Lage oS 2 Fa One ha 35 

os eee Bol caclneeld Seeraemee Ieee SRE IB aed RC ae elie oe 3 

ee 157 Re) ol Che Pea rae A.) So) ae 

eee ese 9 emcee ce oe se Cece aes we eS dS 
* Lo te aE ata BON ays hee oectale cael soe ees ng mel seeall feeds oaa|aaael saanlc cas Sees emt 

See eee Bi le eo tmas [Mees Nee (occ s ts seel eal ewan ae ood jure oemieaae 5 
Jo. EEN e rN ee eed Bae ay | peace eae el NO aS 2. metlice oleae | eee 4 

J pier eee PPR Take 15 | LR RS ie i (ANS el Pike ouleaeeee 45 

Manet ne SEE ie GE i eal Se gelesen Ae. (42; elec 68 
Pe Sep OE (el Pp Rae Cee em et FR ed Pe Pye ee A ae aera 

SSeS eee eee Di ees ae Aye Bee een eae loose Sone ace boob bocelloasa|aanc 20 
BAN tate pe tks oki h Ea Me ee (| a ed Dl Re ea | PE A ee ne oe eee) 

BRS eee ohne py ee Be See eS os Pe oe cage oeralereina| eee ale ed ee 17 
ee a Sear BGR ners ease ee em gmiee IMs bine lec eee ale saute ale mee lS 

i kee ae | ea aol ae a | P| ee mee eee 63 
BERENS eee Nt ABA Beales SIN eS a | AL Sn Uy ea | am Fa 64 
et eS ee Rt 2 BARA IM 2 Rig eset oa a ET et I a ee ee meal ey er, 
ee ee IO hez.|ens bl sales: ie sal opel cle cali: sD sso OO: eo tine 
Ee eae Guleaiecelecele ame GR? ice aM ac) s Set hss Sohcoesles 2. (oem aee 6 
Bee ioe a2 3 = einai pte cel ae Sato a4 Soba bc sclloacd boeHlboselnscd peed bacclears|Sacs 23 
OS Aes ne SF SPOR (cae US el ks) ee | ah as a a ND Sr 14 

LSet EOE 2) ap el | A) eee me Soahwn sel Pace |Sae ale -3 gee eee anes 
eee SRE om Breese: heehee Wee ene tes IESG ig sacl. Salec =: | ee Tg anes 

Su ee 1 al (SO | Pe Pn ec toa a a (Re Fee 
See eee Se Pie aa a ese TA ee te Gee epee Mec eee pe 

se eee eT AD oc css Pesaro tees esate Ales UIE I a | |e Se elie 10 
i aed fot Sh Oe aise. [ePaalgenb hae) deal oe aed wee a] eal mesa vee lee 11 

SRR e Oe Lae ODN sc hege Be akiece| Soe Scted tee ale sande eae reel a nee aba erecal eae lene 83 
| LY EN Bae AE Geol Slee Soho 2 (Se a1 a NS Soe De eee ere 6 

299 



260 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Table showing by counties the apparatus and capital employed in the fisheries of Wash- 
ington in 1889, 1890, 1891, and 1892. 

Vessels fishing. Vessels transporting. Boats. 

Years and counties. | Value | Value 
No. |Tonnage.) Value. of No. |Tonnage.| Value.| of No. | Value. 

outfit outfit 

1889. 

Chehalisy se sen an| ace coe levee me vee|somca serv se ons ante sued| seneiepcecle Raugtns leas sree 15 | $1,500 
Glallamicets se ecb ae pees ace ceclossicd ae |loac Mpc be vcs siellac cise loeee Cyne | arene eae Nn eee nae 174 | 10,125 
Clarkia sa. foe cicemee'| Seach s|sitis a stociste [bie Sie ecil e oieterslo oral laa. are S| ofarm tetera et Ceres eee 10 750 
Ol Roe ecocec] Sepcad SEesee Gene Scab Jenn Seeueoce Paseo! heeoacmcse|sose a2 Se|Ssncpatc 45 2, 250 
Jetterson .......... 2 11. 60 $950) |) BQ15) 22 Sh eet eae eee eae ee 8 1, 360 
MAP seo eeese foe 6 307250*| 295960" 10; 030). |/.- 53-2] s2 eee taccesecloeene cee 97 7, 885 
Maligks tat cosas sce see Sees oe Soe = Be An eee Pee Ceoc s anc | eer] ies ae ta, 9 140 
LS TETEC I ee tee epee A Se ae OP ey ae emi ere td es oe | ee ee | een 118 3, 560 
PACING eases octoss |aseeec asthe ccaaelonececeelsatecase iil 72. 37 | $9,050 $920 295 | 20,494 
IPIBEGE Hoot oc iceed lsaccuc | sossec aca. [Mosca ste vehieema| deuce. [Sameer eee eae cae ee lacie 92 3, 430 
SRAMANIA- eco te |e eS ee Sec ce eee tl coccesetlaseeeees|eoece|ceceeeemeeleseeee elec ores 6 120 
EMTS HON oat ab |S cee el Seen hoo ]s BS antee ss neniae o 4| deren lee seeemeeciee cone es eeeeeee 30 1, 000 
Wiihkinkninc cece looses |e cee sce: (seiceeee|ace snare 1 37.01 | 7,000 | 6,900 378 | 55, 800 

Total a22: 2522 8 319. 10 | 30,850 | 10, 245 12 109. 38 | 16,050 | 7,820 | 1,277 | 108,414 

1890. 

Sherali’ sc cn(s-.2n-|sece ee 25 1, 750 
CGLELES gs ASE ie (eee 177 | 10,250 
(HANK Ose) Sons setts 14 1, 050 
Comite 2t cs. - 2 55 2, 950 
PICU BESO. oo <5 2%. 8 1, 330 
Joy Se eee 81 6, 980 
Kiickitat......-... 9 140 
Mason ees e./222 5% 118 3, 560 
IPROWIC! secs ooh ase Ss 281 18, 850 
WIPE OR sateen ics 4 97 3. 745 
SO (hae Sees 4 250 
Skamania. - - 6 120 
Thurston .......... 30 1, 000 
Wahkiakum 37.01) 7,000 355 | 54, 200 

otal ..624-+- 9| 254.57 -| 24,550 | 8,775 12 107.18 | 11,900 | 1,500 | 1,260 | 106,175 

1891. | ‘ 

(GG) RADE Sac BSS ReRCHCncod poce stra Bomerisral Senco! brescic Saoet oO midi sAsoson: 25 1, 750 
Clallam ii 222252¢ 3 98; 40.1 +3100) | 2205 nie eees| Soe. Coes e lees acon [reterters --| 205] 11,900 
Clarke’ 22282 55c22| bes 32s ows tesco See ee ee ee ee ar al ee aries | Pe Seales 11 825 
COWlItZ caaccccoccn ts See8| ne eee eo eae bees bee eee e| Docc H Pascoe seen los Gaeecal meena 54 2,550 
Jefferson 
aN eee sates cok 
Klickitat 
IiMason=22 0136642 
Pacific: .:..< 
Pierce......- 
San Juan 
Sichont secant eae 
Skamania 
Thurston 
TE OE a1 hes hapten Wyyeteese | Piarices i yeed Rermcsets cl pace ase 1 37. 01 7, 000 1,500 357 | 52,600 
WHAtCOM 2. c.nceses Mone esl eoeew lee sale ce Ae eet ie 1 11.89} 3,500 900 60 3,000 

‘Total eae 22 19 588. 83 | 45, 850 | 10, 305 15 166.11 | 31,300 | 8,700 | 1,474 | 123,510 

1892. 

(GU GC TSA AInOOISS nocenol GE nce Act Prince rsed sar mocibee ees Ramunn aera tan see acones'si 49 3, 025 
COMM AINCS coecer eee 7 178; 200 AO, 00 Mey OUD) | sees mal edemseewcclasevcens|ocesencs 210 | 12,250 
MOE E oe ae aot case ste oe aan aaee mer Are etiee al eaemeeleacace buss «ceccss|s sates 13 975 
Mere teeta wiewes | Cle oe | teu cauceceeteel dash lembceeeeleeeccl| coe vecon'scl es beacmn fame 58 2, 800 
Jefferson TO) DO A oO MIO LO oy dccolics pb dare we oc bie SRL Oe 8 965 
2 ea ee : 107 | 11,005 

Klickitat . - 11 170 
Mason.... 118 3, 560 
PIADINOS seus ce mcs sas 508 | 40,195 
Pierce 130 5, 075 
San Juan 4 250 
ie 178. 63 | 14, 000 8, 100 We aepalice weice cane |e cye.tare we] niet aln a eee ol ae 
RR ERTITSNUEL 5 'e coidi sin aie'|sibac ies | soelacewc cull eubips wis cle meurcie ak ic bute axel erate cuieme tel emer et [letersi 6 120 
MUSE MA TR PAST a capstan |= wo ia c'| 5 See nw woe w atl eee ad [reales | eee eel beth eneeeeee Ree ncn ete eee 31 1,015 
“aN SUES Co Senor) PR Ree Pease PE corsetgel Meee, torres 1 37.01 | 7,000] 1,500 397 | 48,175 
Whatcom.......... 1 22.73 2, 000 80 1 14.18 6, 000 1, 400 40 2, 750 

BROnal ears. 2 33 | 1,009.17 | 85,730 | 27, 880 18 175. 95 | 28, 900 | 5,750 | 1,690 | 182, 330 



PACIFIC COAST FISHERIES. 261— 

Table showing by counties the apparatus and capital employed in the fisheries of Wash- 
ington in 1889, 1890, 1891, and 1892—Continued. 

Apparatus—vessel A pparatus—shore fisheries. 
fisheries. 

Be es) Selves and | aoleeema |, Gilineta, | poumdand |) seines. | eet mee 
es 7 and | -|—— — - 
No. | Value.| “'™®S: | spears. | No, | Value. | No. | Value. | No. | Value. | No. | Value. 

1889. 

Retrahalineaeses S41 S552 l ee lee see aoe 59 | $3,250 | 28 |$19, 400 |..-.. | battle sss | See 
Wolarke ss 22! 522.252. ewes wcl teat Sa S | as wre tasa gs | ee 39 O2Dr esas | Sere nies else Wea pee ess 4 
(CURTIS Soo ee eee eer eee Peasoed seccasce PAU A 7 0 eee eee Ineo ha |Geoomerae [sad 28) eee 
emeHerson .2.--3:-2: fe Sd $75 $70") eee eee eee eS leet. ee key $150) 722532 
King Pees nee ke Be Rinna ecEe 630 | $1,400 | 103 2, 3812 9 5, 500 200): 800M S225) eee 
TAHA UST TE ge SOR ere Set eee peges aie 1 ee ee 25 375 2 860) Ect =| .e2dce nA ee 
RCI O22 se cess eas: eso Sepa ETE SS aS Ree A 60 | 11,650 | 91 | 61,800 2) |) T000)1222 5s eee 
Tenia eee eae eaesegeee ee Wf hs ee epee Sa ER Ae ee 2 1, 600 65 8;'800) (a5 53 eae eree 
Skamania. ..-.------ (Otebs BeaL Ree Wears ceesacen 20 SOO Wes Ee enter ee eke | 273 5 3 EN a 
Wahkiakum. .----- esac Ree Solon ee ee 312 | 77,100 5 | 3,200 BL) LT 700) 2a==e |= poor 

Total .....--. 1|  75| 700] 1,400 | 638 | 98,987 | 137 | 92,300 | 120 | 38,950 |.....|....... 

1890. i i cee ee pets ish 

(HERA ae oseis Sax. ec (oes Se- eae sacle sesame EO] 52! COOP || svarcfera see te Nis a Ga eee oe ener 
ee Coss Soe RPE ee) | SiR BOs eA ap Oat ies | Se coe REE eee Pees Pees 
CEE RE7L TGV a isscs Neca en | ee a een fe me a ee BO pride OOO ee ot See eye | acl ee ee ps | 
Peterson ..222 =.=: i 75 Un Pats Seek BY LE A Ie es | Lege Ie ee 2 a GY 0) epg! arene as 
NGi repre Meese = LSet 270 1,400 | 210 4.0004 saa eters ae 22 LOE ZOO) | See aoe aes 

| 2 BOON Sasa Ree eek NS Se Ree els 
68 | 54, 400 2 L000 \25e8le acetate 
2 1, 600 71 9. 5bON oases oes 

Ota din 625. SS es 2 | Sener ae ere (Seema) Saeco Pie [Saeen ste 2 490) | 5520 aaa 
Skamania.......--- I =|) al (eR ol Be 20 STO ese | etree] Ene nil [terete air bo toe Lees ae 
Wahkiakum......- PRY IE Sete | seaeiseters Sees asc e 0G! lnk, SOD 2H gods 200) | ote 14000 | see a ee ees 

Total .....--- 1|  75| 490| 1,400 | 743 | 97,830 | 74 | 58,200 | 126 | 36,750 |.....|......- 

1891. if 4 net wifes ti A) S 

(CIGARS er El ES eae (RSE Pee ae ee TOF | 9 2600s tae. at asse|ORch elt bas oes | Aaa eens 
VOTER ENTS SR Saree on egies eee ee deni ash eo easel are stats | ete eee 2 2005) So el eeaeees 
(CIE AG 35 oR eee] eee Ass Boe Io cree) pees ea A3\))\ 5 TOZY ee Means aon cceleecala | Ecos = eee eee ete 
(CRON CA DATA ae eh a Sa SE ee) (ea Sem aeey [ eg Senge eee ree PIAS Ol esl Pn oe te | ee ee Re lila 
Jefferson .--.------ 1 75 Uy TN Re ee ee? dey ee pee eS 2 150), ads eee 
Le Oe CASS Se) ee eee 275 ASTOR SAR De a OB ies epee tall eae os 304!) 25; 625-/- 22 3) hao eee 
mtoki tat sse5- esse slant coe leo Jeeeesse- 28 395 2 S00) oe lece eS S25 Sete 
LES CTA ee ere pled meee a Roper | Ceeeeee at (Scho aa (ee Ae 79 | 21,100 | 107 |108, 600 2 1 O00); 2 = <2 | Pree 
LETRIN EGE eee a Pa eal |e ae ZN Seeene, | Peoae |= saoSoee 2 1, 600 Bib Eh S000. 62 Ss tee 
Se WIG Ea © pA oe aoa) sede jacecesa|menese joseamace||scces baeseone loss ssj[ssacsace 2 EN eebelpececce 
21 i ee eee aie ORS PaaS 300 | 600 |... Le ORO ae URGES Sa CE SS Oe ae 
SLGHE RIIE pARooe erg] BaeHal Me ane Hol Beccend Beeercrr 20 | SOON Bela sa| stereo [teeta erate = eet | 
Seiko: 44 et | So sees 3 Oe to] ae Se 304 | 76, 905 5/1135 :2000|) 2851) 15 S00 Aas ee renee ee 
RUM RECOM s= seen ce| See new as alee ae ese 20 | 1,500 2 3,000 6 | 2,100} 20 | $1,000 

Potall:.522..<% if} 75 955 3,153 | 871 {112,137 | 118 |117, 200 | 153 | 46, 225 20 p 1, 000 

1892. Piri {hE WN cakes ERR paleo s DAG aP ch vIAL. ce veniibe ans eae 

MMEU AI Ggseeiaata «n|smanel oe acc sstosscclctaltewe eae 6563) (y's AGO! ste oka'| Oh ratetate Pal ecto aerate | ee 
Oe al 50 25 aT Dy eas aid Peres, oreo Renee (Ie oe 5 500115 22.8 s eee 
UTE See e RO Cd peel Ae eee eee ae BOY lies TE OOON| es ce Movertet ain | eats |e rae ee a 
COTW ten Agee eae er er eens DRAG ae Ooh | aerators ts eee LEN Teeter, Sass eyes Ieee are | ea 
Jefferson .......... ali 75 Be GN ee ee Fo ie ne oe reel (SB eee 2 150k passe Paeeeas 

Mg .-...--.------|-----|.------ 595 2,800 | 310 5, 250 3 1, 500 36) 020; 0005 | Joe sade 
LOT RE io c5 56554 Sones Cosereel Hep aneel Eee eBes 32 410 2 SOO aace lke nce ola. eee 
EOS edad Sascee||o=5-e| Sceeer 4] PES SBee GepeCnee 103 | 30,400 | 141 |109, 800 41), 22) 000) 220 cle scseen 
[PIGS ste Cee eee Sel eee aes CAN a ER el ee eer 2h |e GOCE ee Ole t2O5 0): fees ee ee 
SL UN een dorrs oa. e | See ces SEU | iene [|e Uae Pa Mee ess [me aes vals 2 Ea eee eeecee 
RR cm wa '4e ss 3s ga ose 300 (Ra Seed Nt (RA CRO EA a: | aed babes os 
Mbamaniay 2-52.50, ore catee aeons as aelue seo 20 BOOW ese oe oo ee Eee eae AN ee ce 
WO ran iss bocenite 23 = 20 ee pO ee 261 | 66,055 4 2, 500 12 re | Ae eee 2 
WACOM 22 2.) alg a8 SOM ees: <5. 20 1, 500 5 | 8,500] 10] 3,500} 10 500 

Total ss. as—se 2 125 | 1, 765 4,517 | 885 |112,550 | 157 |124, 700 | 162 | 46, 650 10 500 

a Gill net. 



262 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Table showing by counties the apparatus and capital employed in the fisheries of Wash- 
ington in 1889, 1890, 1891, and 1892—Continued. 

Minor nets. 

Years and counties.; 

Wheels. 

No. | Value. 

Value of | 
shore 

property. 

Total 
invest- 
ment. 

1889. 

IPICRER eee mee ese sce ele 

"PRUTRTON  ccee se ace|s anne 

$34, 000 

190, 550 

363, 450 

$88, 150 

597, 250 

1, 261, 078 

1890. 

PEM MTAtONE te east c|oence 

See ee eee 

1891. 

Clallam. 7. 3-222. eel sacs 

Cowlitzine-sceeea-| ances 
VOMELBON + - 2-2/5. 2! sone. 
SINE ree he. dope cician| havens 

1892. 

Ohenalings sees swal se). | ees celsentce 
Clallam ... 

WRMEUROM sain cco alo:<|o~oc- 
Henn iba dases ke hcck «| oct se 
be Uo 

PEUITAUOU wate cc cerns |onese 
Wahkiakum 

17 | 49,000 | 4,065 | 3,505 | 1,700| 417,800 

5, 000 | 

189, 880 | 

308,280 | 405, 000 

5, 350 
12, 150 
8, 300 

19, 830 
5, 100 

124, 505 
12, 905 
9, 732 

259, 150 
27, 820 
1,700 

33, 420 
1, 040 

596, 685 

1, 117, 687 

2, 000 

1, 000 
140, 650 
25, 000 

190, 400 
25, 000 

442, 550 

5, 350 
20, 183 
7, 850 

21, 585 
6, 340 

156, 972 
22, 970 
9,775 

494, 197 
65, 956 
1, 700 

28, 200 
19, 920 
1, 060 

554, 505 
70, 000 

1, 486, 563 

147, 500 
30, 000 

1, 593, 567 



PACIFIC COAST FISHERIES. 263 

Table showing by counties and species the yield of the fisheries of Washington in 1889. 

Chehalis. Clallam. Clarke Cowlitz. 

Species. = : Hasse a= 
Pounds. | Value. | Pounds. | Value.| Pounds. | Value. | Pounds. Value. 

PMGHACIG SAMO fee a8 = 7/53)! 5 S28, aos wee me eee eee eee 51,750 | $1, 737 13, 000 $390 
Chinook salmon.....----- L085 2075: | $217 70s Sameer cer ask sere 30,200 | 1,310 81, 000 3, 240 
OUlbus-cod!- <2. .-225-25- Peps 2 2 ae \e_ Soaeeee PIOAOO Ma uees DOOM ee oeiclaed| «cis sisivin «| alco cic ce aie [eietomterne 
IDS GR UIIO TL. 32 ose eased MEsec tapos eeacacecic 47, 210 GME feesossosaa)/S-scenog Sosossesnalaase-ce- 
LUPU hth Qa eee te ae Eee 300, 000 AS ODOE Cactere ata dl Seis wissara| oes e ciemiserel le Sexe tete 
Humpback salmon. =< - =.) <-.--.25---|e-occesee 39, 350 BAU tere etoitan| aclcsinwioe [ae siiooeieteel Careers 
LIGCIEIG) 00 (= Se OS SSeE See! eee Peeters 60, 000 DEE ee ee toe sie eee tl cir conc 
Siliver'salmon. -2--:---.- 1, 282, 200 32, 044 BGF440NP 25695) 2-2 cco s|oe oe ces 26, 675 667 
PHOEIMOAOeN AMON 22-5 -5 5.| 22% cere - cee =e eet eee seein epee wei 8, 920 263 42, 325 1, 148 
SARC 2 Stn cSaop SE eORed GEeneEeoEed osc ece 4 jose ScSgS8s| Fotcma sg ano raneesc| BeCeesoc 218, 985 2, 300 
WME SASS Seth iain cians a kie cise coin sans (sas cemeteries eee POG Seen ebe.| Seesome Ameren ool ls sae aone 

Total! 2s): as2s5.0-22 2,367,275 | 53,745 663, 000 | 13, 920 90,870 | 3,310 381, 985 7, 740 

Jefferson. King. Klickitat. Mason. Pacific. 

Species. 
\Pounds. Value. Pounds. | Value.'|Pounds.| Value.| Pounds. | Value. | Pounds. | Value. 

ipinebackisalmoni.|: Sosa.255| Se ese | accra - se je ae ee PDR STTe $5 2898) |b Sainre.= oa cies shatais 111,830 | $5, 586 
Chinook: salmon). -3|-22.5- 32 |062.2 - 80,248 |51, 828 |112, 925 | 3, 667 |.......--|.------- 1,632,953 | 71, 569 
Iddersaltedies. Sohal esa 5| == > SOLO00 i 2 S00Uaeeta=- 
Cultus-cod.....7. -- 24,000 | $600 8,000 GON a aeeeeee 
Dog salmon...-.---- 4, 000 80 | 289,247 | 2,415 |........ 
MlGMNO OEAlne = sc slo sec tle See 25,000 500) Seeeee 
aloe. == -\=="- 61,000 | 1,420 | 320,000 | 9,600 }........ 
iigro at (o" epee 15, 000 300 35,000 520 |aASscco 
Humpback salmon.|.--..--.|.-.---- a 3 Rare ie Sel eae 
HPadh-jJesecesesocs SeEseece eoeeges 23,000 HM) [ssesosae 
rTer rma nt ae pA para ME cs Shad feta ie is Ge Bs eae Szbs so lnateg + 14,125| 1,412 
Silver salmon..---- 14, 000 580 |1,086,960 |13, 922 29, 950 
RINGLbe-Re ewes ss oa 25, 000 750 33,000 S200 Rese sce| a2 2 sera lnee is lems |e aosie oe silicic emieel| seeereios 
Steelhead salmon -.|.-...---].------ 7, 544 
ORAS Hose nbocbeeaibebeecinctsasmeal TEINS WU eee es See Sepocoedispceescod)||besreecollecsecnosn|-esscrs 
(IPEENS) Coeb cob eotetoc|shocsesebsbesee| EMCO UNE Se ea aere ee omemcmicn lsodess cellsobosoecaecosec 
Oystenseee= sae =-2-- 81, 804 
TSCM. SGAIS) corded Zeon Sa6de8 a4 Pesaro lpsoneseria BiH bpere mts Seeenoo Seeeeesed eencres SSSeesren ecoasc5 
TPM OL gs screcopescsop|sedeecedbedese a TDN BHOWU | cesses ce eocce=e|\Socos= cer >seceere| ess s555ql[Ssceane 

UGE Ss eeede 143, 000 | 3,730 |2,385,352 |72, 300 |335, 617 |10, 727 |1,500,000 | 37, 500 |8,817,848 |197, 865 

Pierce. Skamania. Thurston. Wahkiakum. Total. 

Species. 
Lbs. | Value.) Lbs. |Value.| Lbs. | Value.| Lbs. | Value. Lbs. | Value. 

| 

| 

Blueback salmon ..-|.......-.].------ 133,315 | $5,443 |... 22. -}7-<..-- 7,460 $373 | 490,192 | $19,427 
Chinook salmon ..-; 15,980} $480) 99,275) 4,001 ].......|.-.-... 7,070,100 | 348,117 |10,207,756 | 455,913 
Cod, salted.......-. We goseenel le ceaellsaaccde loc ccude |seaqbee bese eee Ceadac coq beccsco: 80,000} 2,800 
Cultus-cod......--. SOD AOU! | ONO on oR tet eae acta (baron ol seas ake aele samo 267,000 | 5,360 
Dog salmon-....-.-.- 72,870 TPAD eococeme |Gocodsd |e oaceollseehodpecabonkel|ssossees 413,327| 4,189 
Flounders ..--.-.--- LOO | PN RS ae Soe ee oan peoseees||eececoe Coble ed Semccoce 105,000} 1,700 
SEED Wier = === I= 4,000 IPA Re ascrce aceeece||sen cee Rae SenellerSeconod Seecuenc 685,000 | 15,640 
BERGER te seem = (=< ICU) ALCO Eo aad SSelesneese|-esosos||So5cons|Snesepobd|loacboass 215,000| 2,475 
Efomrpa pack salmon’ 98;615) || 2040 e/a on eee ame = |etetatain ote —ataraol| niet = rahe ol loteimie smal 322,392 | 5,615 
Tails. ceanesehe 26leeegecSes |cosgned Seces oddlloccodad||Esonere lessor bueseseds beocucce 23,000 460 
DC RSH eee oes 2-5. CEU La Oech) i ropes ele) ead ERS ee Pet ee eo 102,000} 2,910 
Riindeeee eso: 1,000 BOR ic cae all Seva oats [Ee heey | ae 5,885 588 21,010} 2,055 
Silver salmon...--- AMTEGB Sy iro) eeeees ae acon occlsosccedl aabeeee potsasees| seacocoo 4,020,815 | 86,944 
Sha Gleee coos eee FES ROD! Ife 22751 o= tc ea tee(eee | IR eras Ail oth Soe ale ag! 9 203,000 | 3,750 
Steelhead salmon.-|......-..]..-..-- 5,010 190: ee sRe tee ass 553,590 | 16,607} 962,805 | 27,884 
DpUeeC ON eet 2| steels. |ss s.- 5 <= sArcaadlececcodcncades| bocoarellbooooncolncecnac 218,985} 2,300 
Trout, black-spot- 

BOL ss eee as TAG) MUS Ae Se secede meee ee Meocmeel Mocrnor bd DAnACneS 12,000} 1,800 
Trout, salmon. -...- 13,000 BIN Geter ol eg Apersl Gene Gel SSRRGmn BScrerncns eraee te 13,000 390 
Cralsencessee ese 8,000 PAO Sessa else gaa saceuac Gea Sl anes ccaciele secon 22,400 840 
Shrimp .-4-427-=-5= 1,500 GUUS ee sees Peee stots w| Soe aen| saa caatllcreas sess alociseictels 1,500 300 
Clams! 2025. c2220256 SPU UCC ROOM Gen aoe Sete cacao ewe oleccwec|amecsoecelsecde see 438,000 | 3,650 
Oysters 2o.4--~2>-~=' 360/000)" 7;500)|2~ 2220} S2 2 48,000") $15800 sae ascac|seces see 7,547,400 | 128,604 
AEs Sone Ben Bee Ge ated Gee] loge deb be Seba sel cease eal [Gee eae Fee (een oe) Oneal es | ee ae 800 
PUT Gal Sis eects ase |= cia Soe 2 ae cea [ore ctatcinns | Meas ia atal| siaeera lore siewun las oaeeroal eae cerive (Sew eaee cos 30,190 
TASS Se so 20S SOs eOckE aoe Soedae ||baRcgtiSd béodiod ngage os Hepoece Scoocccce soraon ad 7,500| 3,000 
Dogfish oil......... 29; 500) Ue SaOn ae. cet ae pes a stoe lee occas] crated = al|arcle ae wiecetole | terme scl ae 28,500} 1,330 

Total s-20725- 1,770,000 | 32,370 | 237,600 | 9,634 | 78,000 | 1,800 |7,637,035 | 365,685 |26,407,582 | 810,326 



264 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Table showing by counties and species the Hee of the setae ies of Washington in 1890. 

Chehalis. Claitan: Cisse Cowlitz. Jefferson. 

Species. SS SES 
Pounds. ywiee: Pounds. | Value. ‘Pounds. ‘Value. Pounds. Value. Pounds. Value. 

| | 

Blueback salmon ..|.......-- | a amie pie | aan Sal eee | 152, 170 |$8, 055 | 20000) $700)... .-esteeeeene 
Chinook salmon ...) 75, 000 SL STD lieco es bebeses | 75, 300:| 2;,259) | 187,000, | 5,480) |5- 202. eee 
Galtus:codeee eae seeives eee (-ee 120,000. 1$2; 350! |-cect cs scl tose ce] seme oe rate 28, 000 $710 
Dore salmone > -ssss\eeessseee jobesiede Ga800 '|\ Wa torle- sees | oia'56 site fetae ereeee bref ree teerat 6, 000 120 
Ha ibut Saab see Seed EM oe ire lshaae 280, 000 | 4, 200 | | en main a mE fl ate eit aie etait 80, 000 1, 900 
erring) jet and=nce| psoas wake Jel oeeeee SI IE oe on coal simak we Leto tee ener 17, 000 340 
Rockfish......:.--- [seas ees: 65,000 1, 735 le ccce ce nulewessec|eease semel lees see tee eer 
Silver salmon ....-- 150,000 | 8,750 | 96, 200 | SROQQS: Soe eke) aaa 37, 150 743 | 16, 000 680 
Smelt. s-Fieeeat es lisos sete se neta} ata 2 |-Seecb |. 2 .eh Se Ul bee ee peeeee ee leer 20, 000 600 
Steelheadmalmon Assen cc eo och oe joe shen | 24,680.| 247° || “70; 850!) J, 7th |s2e. sce eee 
Shiriod nl eens ee eae eels ge ta Sa | ee BBR oe as - 255, 263)| 2,871) |cec5. oe eee 
WiNALOS So acecne te sae een eellaess cl Sb ei eoe: 5 GOO! | aioe aif 2 a rome See etree s bearerio ea eens reas 

Total: 22et 225,000 5,625 625, 000 ie 150 oie 2,150 | 5,561 | 520, 263 |11, 511 |167, 000 4, 350 

King. Klickitat. | Mai ason. | Pacific. Pierce. 

Species, =F | ; c= 

Pounds.| Value. Pounds. | Value, Pounds. Value.) Pounds. Value.) Pounds.| Value. 

Black-cod. ss. 2. c2lhc sdcincn eesti 357,535 | $9,913 | ORO RIS ma oogIac 218,515 | $4,270 4,700 $141 
Blaeback salmon...) . -2¢52.252]55 00026 212,410} 5,531 loi eee | eters 2,119,975 | '\63,602|- 2. S22 sc) sae 
Chinook salmon ...| 93,793 | $2,686 |.--..--. 38,390 | 1,152 
Cultus-cod.......-: 11,000 OPA La eee eta 117,000} 2,340 
Dog salmon....----- 745,485 | 5,899 |..-...--- 103,488 1,034 
Flounders ...-..-.- 49,000 DROS oe eee 85,000; 1,275 
Halibut’. > 202.2522 LAAN ON) canes) Pee ene yyeaee| i aes AUST: 203,000 5,340 
1S Sater yin Benoa 700008 TODO 22 ae eters e ae cers letaciatae ae 170,000} 1,700 
LID Opa apesee 44,000 C10 eee Se ae ees oe oer Geocisace ese <\[sacascoon ls 22-7 
Teno (ges eeeeed Gp ceseenc Serre Pe oeb ace erersc|h secre 45,000 1,350 
Blade lee fos sp ea alta nsemncleccsesic ora cereal Benet 9,237 724 
Silver salmon....-. 719,700 | 13,952 | 42,000 358,122! 7,814 
SeaToliieser eee a2 55 66,000} 1,650|..-..-... 150,000} 2,250 
Steelhead salmon..| 172,460 | 3,449 | 117,875| 1,733 |.....--..|.----.-| 412,430 | 4,123 ).--......|....... 
Trout, black-spot- 

OMe cece ecoliscc cba celseeca cel incams cep 15,000 | 2,700 
Trout, salmon ..--. eee Ae ae oe 15,000 450 
(STAUB heen = vekee ce | 38,400) 1,600).-...... 10,000 800 
Sti ol te Sew S seescql korasoenodl pee sess emscaac 1,475 295 
Wlavisi..--secece 204,000] 1,700|.....--- 420,000} 3,500 
COCR TALS eo areas seletaee = Se aes nto) Sere steers 390,000} 7,312 
OTIS RRIS Boj cen seddcear 5B: 906 | acccane c| sacs ces lee ee © sen) cece mec |ewle a memin’s meni atc intmt et 
Mapes A tesa 10:818°) 42905 iio. ec elSecon |e eo eee ee ee eee 
Woghshoilet cera. es | oeeeee tse) sree ls sea 30,000} 1,400 

eee — Se! : ae 

Total) 2 2<5: 2,401,651 102,607 | 729,820 | 17,859 |1,524,000 | 38,100 |9,670,245 174, 683 2,165,412 | 41,077 

| San Juan. Skamania Thurston. Wrahiaamncal | Total. 

Species. : = “| 
Lbs. |Value.) Lbs. | Value.| Lbs. |Value. oy /Value.. | Lbs. |Value. 

Wigton oto PAs 52 lot east [est aag ale 4-7 282 has et eres SOA ga See i 4,700| $141 
Blueback salmon ..|.....-..|--.---- 684,745 | $20,442 )-.---.-|-.--..- 59, 135 | $1,178 | 1,487, 100 39,558 
Chinook salmon. ~ 552 ..c5 o)ice cscs B19; Grail 10,000 | ac/e a! eeniaemie 6, 276, 800 198,188 9, 547, 348 | 291,333 
Grits: cod 2 2ee re ooh eee cee alae Cea oe 8. | SE SLES oc eco eet een oi ‘976, "000 5,620 
MOP BAlMODMe. 2s = Sal se meme Seen a| toes neal caine imio'-| caer mins | nine eee 918,773 8,328 
ADIGUMNO BUS © secs cae tee wa craliene Sates let terete wt Snova.s poral] bore etate | Cereal tats fear eee 134,000} 2,255° 
1S 111) 51 a Se poe | ae SNe Ie ated Fo eet ie nl Ieee freee Seal Ec Sh-| ot ott ecg 740,000} 16,750 
Herring pier ee ees T50 O00 -DO0 |S Se caee els oon shee FOSS eer Seer merece eet cle' 407,000} 4,590 
PAPO sete ese otal wee eee es cans Jee Seine sie e|nnanenan|annm=en|enmeien alse aanemme|=qnmon=- 44,000 880 
TPROCICTTR Hee oe ha eo eo ite ls ce | oe lee | Oe ae oaere | Beene oa eRe orecies ocepie 110,000} 3,075 
Lt a ele ated Ieee mee) ce eae TS es ae se aed |r 8,805 705 44,167| 3,519 
GIIVEMAADTONA < ec] "esc s0|Soseime'« SiMe Le hee sea ee eee eee MMe ce he weet Sek 1,419,172 | 30,621 
RNC eae incisal oo antenlaaece duptcs cement clueke somten [eee Scot sce ae willie Ga seine dl oowe cies 236,000 |- 4,500 
Steelhead salmon...|........|.....-- 29,080 Li) Al ees ei | eee 535,240 5,851 1,382, 615 | 17,372 
UN PEOM ee Sa pul emi mat|aeowore s eae Se eee | le oi ed Read aera Se ero 255,263 | 2,871 
Trout, black-spot- } 

Ret eee Pie Sols esbid eleewimaae BOM Sse] DAOaH ad SSactete HRGCCR Porrrsac ad coasts) 15,000} 2,700 
UME MOUMNON 2 5°-'-.<| = caa- nal eee ema clonee eka lee cee «lee he ew ules cm repeeaeowamal 15,000 450 
ET a ate t5 0 5:d2) ona ob ancl ok $ojeine le weieta tem e|sisies oh | ewns.cwic|@ annie meee 48,400 | 1,900 
Imm ease saecce =| ss sae sen |pacet oslleae mat ais|eicce an c||\acwe sic] ommiwins| Metmemie none 1,475 295 
PUURTIB MER seek. Lal 55 ke aac agente cl emroie eis Setelfince ara’ wien inti Sree |S Sommer ne | een tee ener 624) 000 | 5,200 
(O16 20 ae eee eee ay astedaiey the Ingen 76,800 | $1,920 |.........|-----=-, 8,889,000 |147,930 
WIPO ase oc coclecc.ancwtalosawes s|ddsadetehlecescmalellad pecital tee © See Me ceenelememeate \Souttaatene 
EMTS ee Sy nos alias cua s o|cbdnee ulecaeee ee dae saa ten epee cele cece ese ee ae ener soecemies 58,906 
MOM siete aioe wie ex's wn'u b's [awh oie nell v lnre'eats wire] ¢ mlcbre © erelllate a RieUatT erate he ate erertat ec ec tate | 10,813 4,325 
Da) 1 See eee Meme lege eed [mer rl peyre. cea eect xl [Nc ler | 80,000} 1,400 

4 te) ot eee 150,000 | 1,500 |1,232,500) 36,754 | 76,800 | 1,920 |6,879,980 200,422 26,619,821 655,119 
clea Te RS aa PE a I EE SE Lt SS EE ee Ea ee 
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Table showing by counties and species the yield of the fisheries of Washington in 1891. 

Chehalis. Clallam. Clarke. | Cowlitz. Jefferson. 

Species. —— So enad = See ae _—S— 
Pounds. | Value.| Pounds. | Value.|Pounds.) Value. Pounds. Value.| Pounds. | Value. 

| | } | 
Blueback salmon ..|..-..---. |S | ee ES 53, 830 |$1, 855 | 12,000} $420 |.........|....--- 
Chinook salmon .-.-} 60,000 |$1, 500 |.........}......- 25 500 deavon|) 82.000) 3, 300) |. 22. ees Se 
Mrmlings-Ccodea-ee) =. .|2--5-----|2-22S24 TIBI OODR ERR O bale o meme s|'sacas|ossc ce <cl|-<- nee 24,000 | $620 
Mapianlmene eet se-|2----2---|2--2 2-2 5oe140n| el O60) zee see|-. see \eewiwtaseere|2=ewa ae 13,000 |- 260 
TP ES: 5 es eS ee (ee 8, 150 NOS: Sosse es oases [eee es cciuee ||C scan epee eee 
ISP Soot ose Sean (ee S15 OUUeiassbOn | etce seed eae sees| oka ssc. ease: | 120,000 | 2,950 
DQ NTIEO 22 3550 $eg6 eeeeaes4 spades 1G) (N) || IRD: Set tisel BeacSes|bucrssoe Soosor 16, 000 320 
Humpback salmon.}..-...---|------- gti) || 0B Boones sel seec ees socoerrnes teepcee arenes ee anna. 
Prana S re See ise = n| evermore aie “|| ots = JOON COO MBOATTD: eae a clea celine s eee o oellon eee tle cis ee lemeee 
Silver salmon... .-.-. 130: 00083) 050) | Os SS Omites lOonleeen cat lence 53, 400 | 1, 068 23, 500 965 
REALE PoP ee oe [om meso ietece oe arson, acl] ao aie ere ee etme rept tera otcrat ats wtallld creer erste : 22, 000 660 
COSC UNE | a) a eee erence emisertsselbscic 9 & 9, 300 Bh4y ie OS GOON ls on) [eee Seemenae 
Siero en oo ks oa eel ae oeeael BEEBE aenicic ein 6/36 SS0c meet nooo aera OB Sei) Dy £000 be ae eee eee 
OOM ELD EL je SSS Se ee rl eee Ace tae 5 DAO Me cee Me are cae | alate Neen | mam eiice [Se eh es aeete | eect 
OT GPS Sse Rae aa eee Meee Beem cic NA O47) || tate shal te eats sb 2 Gales eircom |e Seeesers Seamer 

Motel see. ck: 190, 000 | 4,650 | 750,150 |33, 040 | 98,630 | 3,384 | 719, 827 |11, 793 | 218, 500 5, 77) 

King Klickitat. Mason. Pacific. 

Species. - SS SSS = 
Pounds. | Value. | Pounds. Value. Pounds. Vaue. | Pounds. Valne. 

minehack salmon. 2) h28 26-4. 4-6). cens 7 C130 Soy O20 Ne manasa = asacoace 251, 750 $5, 034 
Chinook salmon. -.- 146, 063 $3, 530 73, 8418 2; OGL aoe c eee =e |eiece setae 3, 603, 300 136, 559 
Cultus-cod..-.-.-.-. 12, 000 BLU Beeeecons Secneece Wee re oa avs ee ease laces oneal: Seema 
Dog salmon.....--. 861, 472 (Ee rece eoed Sacees@e SSeS itennsel Oe sere aahl epbecenseee lee srdeion 
Wiounders: 5. =~... 70, 000 117: C0) Pee Seale amet [RASS eSOLBA Saas scl once soreens||benesectoe 
abate S22) y..25- 207, 000 GxdS0 Vs eee ett aoe ose te oops de wick sil Speirs o choline eel ane pees erate 
istume bys os oeeeeoere 102, 000 iO GRID | Ae Se SeGeu been se |aeetossecE Ih Spasosen|\sososocntaas|astssoscnt 
Humpback salmon.| 619, 416 DOT al eae eters eee cd Geeeraceace Ecracor ao SdasaoSsorse seeoscocee 
POLO Bee Ss tse aii- oi e 60, 000 DP BO0OM |S et hia oleae sel aeeete cen boeo caer! spaces <p eecll eee 
Se ec ceceadeseee.ce| Pee Ba eebee ese aol eer ce aes Re eine 2) eee eee ae [Sees ee os 42,180 2, 531 
Silver salmon ..---- 931, 081 17, 220 48, 930 Pi ODO erchtve: sey tare rate eietatersietovates 443, 000 4,730 
Smoeltee-e----- 2 --- 75, 000 ate Ss Soa Saeeo acess. SOSPeEcpaare ete desa ladaomsnccusd spspocasce 
Steelhead salmon .-. 209, 320 4,187 78, 314 PONE tere secem | seam oae 464, 709 6, 537 
Gnas eee = <s.-4 57, 600 SUAO OU eae o eee Sue eh cere oo ey re raralh eo chok op sei| See wtaene ome oc crettareeeeee 
CATS S35ge eee eee 270, 000 PDE eee NE | ee Ree | ae amen cetera tne ates ait er aetna ate lite 
(OST. Adamo deel Me Aer Sebdd|k Pee gene Bepeencone Seabaces 1, 560, 000 | $39,000 | 7,890, 480 105, 206 
arincalsiscrice es ne sss acetic UGS (F3O| ee taeaee aegh eoeeeteseeet (aber a be ne had IA ere a RR ee Sol bocca tens 
JNROG Sis qs Soe eeie 8,413 BG ta) laehapaet aeae Hie se geen (CRE Seta Als niger ne eR eee oqo cl base een 

eRotalec eso 3, 629, 365 | 107, 789 348, 865 8. 647 | 1, 560, 000 39, 000 | 12, 695, 419 260, 597 

Pierce. San Juan. Skagit. Skamania. 

Species. : = 
Pounds. Value. | Pounds. | Value. | Pounds. | Value.| Pounds. | Value. 

BISGK-COG so2~ ses <n cea 13, 500 $405 Meese | shea |B eee] eaehs crc leeeeiceate sel eee 
TEINS) OF OLSEN eet ks | [eee er ois Aerie pera ke ae Serene EEE See SE mr irk beret Ob 118,925 | $3, 568 
Chinook salmon. .------ 56, 612 TODS MEANS ihe S| See Ee he es a 171, 875 5, 181 
“CUTE EE Ls 2) tT a an | a Eh Pa ee [ev ee ral en ncaa 85°10000 ssa HOO) Seo mee cee eee 
Cultus-cod.- *->.- 222... 132, 000 DIGAON Se Mee alle oe teats ara] ls cletaloteiaiaate Peed abssis| amano oes [ae ee 
Dog salmon..-.--.--.--- 91, 439 £2) Hil heap eee uae Peppa ere ete a srs ESSE oe ees Ael ican sc 
Flgunders ..-.---.-..--. 115, 000 TaT25 i peeermea ee eye Sate [ls Soe e IE ote oe ars he eye | eee 
LEIS So hee ee 352, 500 feet AU bai ett atent| Seam eel Me CSS Ea PMmeCn Ie laecia Scio A cores cs 
IEIGErIR Oe = on = =~ 175, 000 1, 750 DOONOOON S2s OOOH S522 Foose eataiere, Alte mtn et ee eee 
Humpback salmon..... 95, 645 GAG? fib 2 | a ee Aa Le peptide (ee ea el AS - 
Papeete a ee ee 50, 000 Ista (O10 a ftp ele eee ee See a peng ad DR etal Ls ca 
Sip dl oe eae 1,012 Gif een le Ae Re ee eas ECR Ee 
Silver salmon.--.---.-.-. 356, 304 eT SOM sae cts cee tree espe es cee [PND sh 5k 8) is seh oe tT ee ee 
SMClweee ee heehee k 175, 000 PAM i P-3 yo Meteo eR | ote eg aes Oe Be water aint | oes oak) ses cma 2 ioe | oles cere 
SL GULIES GL ROT fie AES Ls ete ae aes eye ea ae nee RES eal baton Epa Sean tear |S eaeeee 67, 010 1, 950 
Trout, black-spotted... 16, 000 DUBBO | Neeet Men [ie ante ee eee A eh eee pee os ee ee 
Trout, salmon...--...- 18, 000 ZT a Ce Ene Se ee eer en oH eae mene al Dee ee 
(Ore) ace coceatear aso e 12, 000 FLO) Pate ee [Ree aoe PE a ON DS ey Leese 
DUN Dresses cee ee ae 1, 800 at hyg | ene ee Se RAN Se CE ONE ee Sete Da ciam ates cies 
Glamis is. 5222232235282 466, 800 er Ian | eee me reel St teats [lois aerate Geileen ies ohare k Matas we SCARS Sore 
Gy sters\- 2-2. <.-- 5 S58 420, 000 Tie Te Seer Bic ore Sey (Aare atl ite Ie pel nega el [Pies Se 
CD JE GEE asic bel barra Sten iinal irosiceSeas| EDeHee AGch BHeRer EE Mepeeeacee C)- GI) GEE Rp ReH ee aaa 
Wp fishroult* 2 3022222222 33, 750 | gL NS r707 7 fap S od AS) Seah Ee [eee ers Cra] Ee aioe el RiGee ERY aes ENCE 

Pitt a ec 2th Soe 2,582,362 | 48,772 200, 000 2, 000 85, 000 | 13, 000 357, 810 10, 699 
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Table showing by counties and species the yield of the fisheries of Washington in 1891— 
Continued. 

Thurston. Wahkiakum. Whatcom. Total. 

Species. 
Pounds. | Value.| Pounds. | Value.| Pounds. } Value.| Pounds. | Value. 

Bab Tel seri ep ee orks ns ee Oe ee Baers mee Al ar ne eee ae 13, 500 $405 
ING ee Gi aes SA Soe ee 38, 820 | $1,165 | 522,760 |$11,202 | 1,145,858 | 26, 764 
Chimookysalmonie see eee| aioe |S =e 5, 493, 975 |203, 019 |.-----.--.]---..-.. ry 723, 673 | 358, 123 
Cod, salted: 2-=-22225-- 3, 400 
Culiiis-20d=2 25 2c 5, 835 
Dopisalmontes=-=4ee=== 9, 066 
lounders's 22 -Geeo ee 3, 288 
Malibats<) 22 secu Se 23, 620 
Herrin ee scenes s ome et 5, 750 
Humpback salmon 11, 957 
Perchio-2 42 ..-ten2ceo ee : 1, 500 
IROCKANeS seo os ee 4,275 
Ghadhees oe eee ect 3, 590 
Silver salmon.......... 39, 552 
STG (SSS DoS EHEaDASES Sopa sos Soe Eeesccec HeeoSaesoces moscrac«|Sodimc cam erence 272, 000 5, 160 
Steelhead salmon SS 2 Joe hee | Seteieiae yD UCU ee hitelel GoeeccoSar Sacra aad 1, 325, 423 | 24,279 
Sturgeon -.--------. 0. .|--an onc eel one ce |on ann wenn o ne pwn ec|uc wean a ane|o=na- =~ 503, 327 5, 468 
Trout, Dlack-spottedocs|soseme cna aaataclsas | aan a etn aa a a etare ae tal ele alate all atari 16, 000 2, 880 
Trout, Salmon’.....-.--|2 2-2-0022 -|5 5.0 cee [occ ceeewn eee! conn enn|e cer wenncs|-—-s-e== 18, 000 540 
(OE eae SS Sen Bates coe esas Gar 55H Boseopeechod pon seead Bocssoson | oaacsec. 69, 600 2,760 
Ucn eR eeeenee eee 4 SOC ooRSen semccece Rese mpecooe | ompaooe) secs Seanad po 24m oc 1, 800 450 
(Bi Ein =e eee ee Baoers ates ep HOn mad poe ceemen ane secdose.s pocaaa ao besmaere 736, 800 6, 140 
Oysters......-.--------| 115, 200 | $2, 880 |.-----.-.-..|---~----].--------.|-------- 9, 985, 680 | 154, 961 
RUVATISEIGR ene nee oc ees Sec Sees nate Seer aeeceh calneeboancidabes ps emo tence ne anaes 2, 400 
GE RBALS 2s co coe Ses onl Seach see lee cece se hoes eemalleo shctects loess oe i pe etecio ns | aerate 70, 179 
NMS 6 een een gee AR ReeS [Lent aea 50) Weateras Reresese seb Osa s Hackeocs ac seserre 8, 413 8, 365 
LOSS A RS eaeemeresed Sacaeabead hina tase poss senoee sts s ses sonecac see ot cace- 33, 750 1,575 

5, 977, 673 |212,954 | 625,885 | 12, 302 | 30, 154, 686 | 777, 282 

Table showing by counties and species the yield of the fisheries of Washington in 1892. 

Chehalis. Clallam. Clarke. Cowlitz. Jefferson. 
Species. ——— 

Pounds. | Value.| Pounds.| Value.| Pounds. Value. Pounds.| Value. Pounds. Value. 

1 

Binepack salmon ac|esen--o 6 | esec ce -|2maeees snl seccne a 162, 500 |$4,875 | 15,000 | $450 |.--..-.-- | ss ce are 
Chinook salmon...| 398, 738 |$7,043 |......-.-]------. 65, 825 | 2,245 |110, 000 | 4,400 |.-.-..-..]...---- 
Ohnilinn tent ase ae ees eee eeoac ae 119, 000 |$2, 345 |...... BE acer Bee ec eae ae 96,000 | $1,590 
Dog salmon..-..... 322, 000 | 1, 610 935690) 1, 80555-22006] ecmerar ee a) Pye ES [pee TT 80 
IMINO OE A ee ere | see etiete sielinomem me 12, 400 7.1 | Pelee Dram een fg RY |e ER lS 
bali but. eee aces ccema-e cel same eee 359000170) 185u| i ccaceeealocas cole aeroee Melee 355,000 | 6,950 
Ie ene eee circ aooasanuoae|lbocano= 25, 000 D560 Saek Sare cele ce ceicdlemen eee alaceo mee 12, 000 240 
ROCkHShe- sce. oh) |e eecredlaaceece 123.000). 3, BUS. |e sastewe Sleesnaalleece cues tee es ee: =| elertees ote eee 
Silver salmon...... ToL AG? 13,997.) Loe, o10N|4,210u| fan ne ne ||sacmcine 27, 600 552 | 11,000 470 
SINGUDA. sae Soa cael eta eciceclene coo] eede eee cn se eces tase ae ame seneee el ene meee el mee .| 23, 000 690 
Pieelhend salmon :2| [5-2-2 2. cclececces|Heseemente| sexe ees 35, 400 972 | 49, 400 863; -etaee 2; |baeeae 

eee eee med Pat ne 505, 623] 5,567 |..c--sc|eseeees 

PNotal acess... 1, 510, 215 ee 240 | 884, 400 /38, 150 263, 725 | 8, 092 |707, 623 |11, 832 |501, 000 | 10, 020 

‘King. Klickitat. Mason. Pacific. 

Species. 
Pounds. | Value. | Pounds. | Value.| Pounds. | Value. | Pounds. | Value. 

NTS AeSAMON 22) ee-c anes oneel eee meee 3105 952 "| SS 4806 | eancametiese| as sanets = 943,975 | $18,970 
Chinook salmon ... 145, 384 | $4, 136 144, 855 HRC ol fe See | 3,456,775 | 136, 118 
Cod, salted......... 175, 000 TAQUU emcaes aeae| Ceaser see eeeicns psx = <> a6 os) a cos cee see ee 
Cultus-cod..-....... 16, 000 HICUTA Fist Sosa A Gokscl Lesa Seen Re pees cal 
Dog salmon........ SOLO HOC i pelt toGaa lees oe ema aom a metals ee ape ceacie melvin. ckae ace 203, 000 1,015 
IMIGMUCELS) = -cnc-<~. 72, 160 UW AAG | fc ac owia oles tase ws] 0 c.wisr sain cc .0.9 (aaa 00.00 a] ean oS 
PAL Geese ao we 348, 000 1S Be ee see Sed | SeeCeAeenA Cercm mts) cscs aocomog fo 2 
ila a oo 105, 112 VDTT Nowe ta cbc callie css mec] acm aie asjeiemol > 3 .cin tape el oie epee ee | 
IRAnGUe. Soo. <> 65, 140 W808 [oe dais cis|seiceemes|sma cen coke oe] tacecae nee oeeeee sete] Canes 
Re ee so. 2r eo oa] o.0'e wm alee eels eae ae peta coisa wie oer | econ meee eee meen 62, 400 1,872 
Silver salmon 1, 268,614 | 22,651 7850545) 1683 1-235 ee alee eens 756, 000 7, 560 
Ute ae casa ade 98, 726 DMO ee ee cl cca wos Ghee ee ese teeters cota | te tee er | 
Steethead salmon .. 261, 142 6, 222.1280, 870") AsOBG rl ieer Senne eee eres . 790,180 | 11,924 
(Ory 1) 60, 000 2, DOO |eas adnate al) brawl cine Slee Reese etl neem ates 9, 000 750 
RSL OE cre) lisse = leo | ain aw ov. diein's nul a wicle'e's btola| © siepiiv’a cules |7 simainiein ie 1, 576, 800 | $32,850 | 7,588,440 | 101,179 
(tT i 300, 000 2, B00. | wince caine! ec oteteccte tod te aie take MU | ob toteaese ON erin ieee tele eee 
ETE TRO MIM ie wisinis anise «|aiv.<ciwnwin.ae aes 08; 510 joe 525 ope | lewd nets aaten eee cs) See ceecleceds cc neman aoe ean 
INTO RSS marae ences 13, 125 5, 250):).2¢cciwlecl oes cone Geom as aptoue | shetae nobel a ene tee omer an ern 

ROG i\n omnis 4, 844, 623 | 177,653 | 818,731 | 19,071 | 1,567,800 | 32, 85¢ | 13,809, 720 | 279, 388 
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Table showing by counties and species the yield of Washington fisheries in 1892—Cont’d 

Pierce. | San Juan. Beene Skamania. 

Species. = 
Pounds. | Value.| Pounds. | Value. emda) cr hiGee Pounds. | Value. 

PTO K-COM..-a0- s<e0%s<3 15, 000 SAS OM epeerateretere ta tates coretats | etarara ars Wicrers|| eccve n\osaia cl a:d's Stale occ |= ee 
Pate SAMO (= 2's = 6 oo 3 a> anil aim las ice hatte tate aia erate ate tenia 432, 280 $12, 968 
Chinook salmon. ...---- 140; 4001) 245 20S ete ces beer as 257, 400 7, 762 
MPM tite = sees een S255. ca in alt Mine eee na tet = al) 04, OOO) Sl 560.) 55. 7a ee oto a ere 
@alins-cod---22.5.25.- 128: 000! jc (255608 eee ekereatee a aan sisiaimtoeln cmc Rew ccises|'secciacseemeals soamces 
Dog salmon..---....--- 165; 880))| 2a Gon tee aerate cee toweecierersa |e cies a, 5 = |e ee em aioeleel| ele eee 
HVGHAGELS 1. = 255255. -= 100;'000' |. Ey S00) Pasa ye eens etre em asl: Sere ce s|Soeclacccenc|beccemee 
LIC C0 ee 348, 000 5: S90) | Eeerecmye ss naeen ale cce cece] cscemcbsilisnce acer cccs [eeeneeer 
PPRCVUR OT ee en aie eons 225,000" || 25250) |Sr250/ 000) 852) S00l)52 2522s.) 2- eek s| cases Semon oars teen 
mOCKUS Nas os. ==> - 5 40; 000°) © 15.200) [BSS n- Sei (Pee cent laces saree |e ereicte | Socmae - Seclen |e emacs 
Sind le = SAE 1, 100 Bn eee ene eee tte cere ot Salle temekial isin. caeewtnanteece aes 
Silver salmon...-.-.-.-.-.. 393,340) |. . 7) 866" eee eeoetseesee ac] aacccee Secposeceees|sannoe scence peek seer 
SC as 200,000 | 3,000 SOE BOE eal Se Bete ta Bee aesSnG Geeserrn Gaaee ner seceres— 
Steelhead salmon .-.-.--.-|--.--------- PB geb Sooo s= Sacer ocoo sad tactar gore apeernee 383, 190 8, 421 
Trout, black-spotted- .. 20}. 000)))) Bi GOON ees ees ete | Sk cictes billerermictiein a [s,cssies Se eines | seen 
TOM Salmon =. =~ ~~ <= 20, 000 (0h DE seseree Ae Scceed peseeeroes kecosaea eacctopermecl|aanccose 
MDD Ste Shea Seep OR BSaDeEe 10, 000 BOOM eee ces loa seal occ cwaice| eine es Sallsises.eie om asc al eereraoete 

SHIA MD fee ea caicaa = se 2, 000 BOO | Soe eemins a loctatanta Raccacsutes|| Smane sec|emascancentee Premmner 
WyShoOnsiea neces eecsssee DOS 200 MI ZT Gh | Sem ese a] sea sera e eet stereos ape | arete crore a eee ae era eeeera a eee 
AMS ee oe sees ee 3845 O00) -3 00H See os tre sale eatnceins oes Somes |Seaenc ccn| soosiccmecce elmer Some 
OIIRG a Ae steels oe Se ayo). | 5 inele sere = Satellite ae al tae ete ol eraeiatartere | Se ctaleraierarete SE TBO) lic. ciigieern crete faeee meee 
Mogfish oil: .=-5.5--/=-- SOOM |e Uir eo Ou |e Mee serene lectern ome a ae levregsecltececee kanes Sabre mee 

nd ee 2 eS eee SS 

Roba lies Ps ot: ane 2, 828, 420 | 51,808 | 250,000 | 2,500 | 364,000 | 18,340) 1,072,870 | 29,151 

Thurston. Wahkiakum. Whatcom. Total. 

Species. rs 
Pounds. |Value.| Pounds. | Vatue. | Pounds. | Valne.| Pounds. | Value. 

INI De BOs: Saneqeessel | sae soAdod) deaass<|Gosese54555| Saesoncgd |seessppaasebescadke 15, 000 $450 
IBD ACN AINON = 2-- 10)’ oS ocinealleoosee,< 366, 000 | $10, 986 274, 225 | $5,876 | 2,513,932 | 62,4381 
nIMmoG Salmon: 2225 245). san oe weno eicin Hl 24e 250i) 19as 298i Sanece Sacer eee e ene 9, 843, 627 | 363, 363 
Codysalted..2555--.---\- 539, 000 21, 560 
COINS: COM: «so aes 359, 000 6, 875 
Dog salmon 3,310,115 | 22,190 
ioanOersy e2=2 1-2 ~~ = 184, 560 3,191 
bub - =: 1, 410, 500 29, 140 
Herring. ..... 617, 112 6, 817 
ereha2es-.ss2s-o6se5 5 65, 140 1, 303 
iRnekiishs 22 <=. =s5 2/2. 163, 000 4,515 
Shadeeteeh oho loc. 103,350} 3,183 
Silver salmon 8, 597, 345 60, 143 
Smplewere sees ckas 321,726 | 6,158 
Steelhead salmon .....- 619<060) |) (il) 084 -)22-.- se eae awe tee 2,419,192 | 43,419 
SUTURE Lie castccoesce ses Geeracdcesa eseacos Seesconssoc peosessac AGsspsoosss Searnosce 543, 623 5 T5T 
Tr out, black-spottedae.|ic-scao-2s|e-seet o saeestasets|s coeaes.siisescaccees|eesenaee 20, 000 3, 600 
Trout, CE UTTT NS 5S ees | CIE | (Cae ee pe i Ee os Se ee ee 20, 000 600 

- eas 79, 000 3, 550 
SLSR) Gos Se eoseaeceg 2, 000 500 
DStOnNer tense. Somat ly Oe, OOONIS2. 150i | set socccoclloaeee sce dace secon sen aametees 9, 895, 440 | 147, 995 
Gisartanee eee Se ee a) pe ae RN Nye eat Gaull ois Seance eee 684,000 | 5,700 
NMR GB aie ern onl tance Pate | Gmc at homie e ace cemsemessealloss anesase close cece saleesmeetee ser 600 
REIS CAIN etc eee cee |D aerte nee mail kieran free Scot robles cll anit ttcroks l surat states [ab aces eal seer ereieereee 121, 528 
PHO Ree mre re icine rs clea) stevaraivicte Hd el| Sainte ewial| wetelomne aivicls aside aisepllsicieaesonieclooeese se 13, 125 5, 250 
Dowtish OD ae hee te beh eee na Reena mite eed sere laee e taetial | aaal aa at neeeen | oeeseterar 37, 500 1, 750 

MoOtalys sc = 5s 132, 000 | 2,750 | 6,149,160 | 216, 624 | 1,044, 000 | 11, 099 | 36, 757, 287 | 931,568 

Table showing by counties, species, and apparatus of capture the yield of vessel fisheries 
of Washington in 1889, 1890, 1891, and 1892. 

. Seines and Guns and 
Lines. a Total. 

ll ; i 
Year.| Counties. Species. et eka eee 

Lbs. |Value.| Lbs. |Value.| No. | Value.} Lbs. /Value 

1889..| Jefferson ...| Cultus-cod.....-- BeOOOR| <STOOR! 2% 2 oalcc a. oa] ease oe eee. 5, 000 $100 
Moactsslmone 2. 25-\caesee lew c ae eS , 000 $80) [522526] sca5- 52 4, 000 80 
Halibutetessos.ce UMUC Og |e COOK sebelah eo eee 20, 000 600 
Silver/salmonencs|bmcest oe -| =e ee 8, 000 280h fase sen ses 8, 000 280 

Lotalieseess- 20; 000° 700 |12, 000° BOO! | Saenlnemes ces 37,000 | 1, 060 

TSAO S| Keim) Sssse2- Cod, salted......- 80, 000 | 2, 800 
Cultus-cod....... 8,000 160 
Woalipwee-2-sessss 320, 000 | 9, 600 
Wir RGAla ae eta ale sacae = Vee cia aid auc 

Total ....... 408, 000 |12, 560 |.......|....-- -|2, 875 | 30,190 | 408, 000 42,750 750 

Grand total. 433, 000 |13, 260 /12, 000° 
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Table 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

showing by counties, species, and apparatus of capture the yield of vessel fisheries of 
Washington in 1889, 1890, 1891, and 1892—Continued. 

Year. 

1890 

1890. . 

1890... 

1891..| 

1891...) 

1891... 

1891... 

1892... 

1892... 

1892. . 

1892.. 

1892. . 

1892.. 

Jefferson ... 

Jefferson -.. 

Counties. 

Clallam 

Skagit ...-.- | 

Clallam 

Jefferson -.- 

Pierce 

Skagit .....- 

Whatcom. . 

— 

Grand total. 

“= ‘sacs aaa ae ee and 
: ' Lines gill nets. spears. Total 
Species. \ is we | 

Lbs Value. Le /Value.| No. | Value. Lbs. |Value 

Cultus-cod.....-. 7, 000 $140) \cce2 =~ <|te eee pee eee eee | 7,000 $140 
sDopisalmon:: .scc|- co ssee as |besesee 6,000! |) SL20b ease ee = 6, 000 120 
Malibutt----=.2=<|°. 80; 000) 2 = 900')|222 262 | teen eee ees 30, 000 900 
Silver salmon. ...|.-------- [seekoe.2 9, 000 380) sock ae |-----00- 9, 000 330 

Motalssesoee 37, 000. 1,040 [15,000 | 450 |...... [aahe se) 52,000 | 1,490 

Cultus-cod.....-- Ta 000'| 0220: |22 Sea. Basen | ere | San crs 11, 000 220 
Malibnt-ce: esse 177, GOOY|25, SH0) | coo eeeee| aos eae eee Saye 177,000 | 5,310 
Hur SeGlS os obese mcm cs -|ece te else eee eee eee 4,620 $58,906 |......... 58, 906 

Total .......| 188,000 | 5,530 |.......|-.-. -.../4, 620 | 58,906 | 188, 000 | 64, 436 
Black cod.......- ATO. WAL 2G o5ss Baas | Seceee | eee 4, 700 141 
Cultus-cod.....-.. 2. 000 AQ eee Isase =o |-eS se Laas 2,000 40 
Halibut........-. 200, 000 | 5,250 |......- [ce Seapeel aera | Sos ee 200,000 | 5, 250 

Total <..--<- 206, 700 | 5,431 |... [oe ae ae 206,700 | 5,431 
Grand total.| 431,700 12,001 |15,000 | 450 |4, 620 | 58,906 | 446,700 | 71,357 

Fariséalec. ost ss ea ee eS, e225e 14, 947 

Cultus-cod....... 10, 000 10, 000 200 
Doewalmonsss so5| = ston See 13, 000 260 
Halibateess ees: 60, 000 60,000 | 1,750 
Silver sabnonsseeisaeeasane 17, 000 640 

Tie De 70,000 | 1,950 |30,000 |} 900 |.---.--|..-..-.- 100, 000 | 2, 850 
Cultus-cod.....-. 12, 000 S00; | Fats Se |e | aaa ae eee 12, 000 300 

| Halibut.......... S075 000) | 6r480i|Se28e - lao Alba sese Boas 207,000 | 6,480 
Fur seals .......- Pesecaccd) ect sae) Gece pooecae \2, 852 | 45, 632 |..-..---- 45, 632 

lataLeb ects 219, 000 | 6,780 |....--- (_....-. 2,852 | 45, 632 | 219, 000 | 52, 412 
Black-cod ....... [13,500 | 405 |....- a aia am es PRET 13, 500 405 
Cultus-cod.....-..| 2, 000 AO | fee ened Secor toe sakes | erecta 2, 000 40 
Malibut:.--e-ssoe (6340 OUO NIRS) 785. leer | Rerun eee pee ie ence 349,000 | 8,735 

Total -...--- 364,500 | 9,180 |.......|...... FOR 364, 500 | 9, 180 
Cod, salted....... in ABD S000; | GoRAO0E eee sane Soaeree lesan ier 85,000 | 3,400 
Mur seals) e201 a eaee ke |-------|------- 600),|) 96007) 522 0eee 9, 600 

Total 2.2. 85,000 | 3,400 |.......|.......|_ 600 | 9,600 | 85,000 | 13,000 
Grand total.| 738, 500 |21,310 30,000 | 900 4, 267 | 70,179 | 768. 500 | 92,389 

Cultus-cod....... 2, 000 71 Peer ee aaa ffasas|eveeaaee 2, 000 40 
Dog salmon's<o-c| ee lee *2, 000 A0 ficscsas|ocaaeee 2, 000 40 
Halibubecesceee: 5 000} 200 sese ce] ears cl seer ae cee 5, 000 100 
Silver. aalmoniea| ie eet eee eeue *3, 000 ALOU woe. iota ee 3, 000 110 
ith so een ee es ee Pe el eee 1743 2) 165877 | ere serene 16, 537 

oy Bde 7,000 | 140 | 5,000 | 150 |1, 743 | 16, 537 Ba | 12, 000 | 16, 827 
Cultus-cod......- 59, 000 7130 i'= cow’ holccset 22a oe eee | 59,000 730 
Dopisalmonsceo tele ele coon 4, 000 2 Se eet 4, 000 80 
Haliputses: eee 265000. 'S 150i. <-> see eee eal eee eee 265,000 | 5,150 
Silverisalmon.-o.|psoccee slekasaes 6, 000 BOO |Senarelaemee eee 6, 000 220 

Metalic tin, 824, 000 | 5,880 10,000 | 300 |..-.--|........ 334,000 | 6,180 
Cod, salted ...... 175, 000 | 7,000 |...--.-]..- 252 eee ae | 175,000 | 7,000 
Cultus-cod.....-- 16, 000 PSOc Se eepeteeraleeece sles cc wey 16, 000 380 
Halipnt-soseaccee B48s000) TO bO he oeeeel eaSeee secs ect Lot | 348, 000 | 10, 150 
UP AGAIS Cate lLitiwes BI ELEe ce alMemuceelscee ss < 6,880 | 98,511 |-....-.2: 98, 511 

Toball 5,954 639, 000 {17,580 |....-..|-..---- 6,830 | 98,511 | 539, 000 116, 041 
Black-cod ......- W500i iar 400) | seer wecloscossa| eceenc| ae eee ROOD 450 
Cultus-cod....... 3, 000 GOOutivdec. -|,..05 ssl eeeeeabeeeatees 3, 000 60 
Haliput.. -ctecese BaD 4000)) 5,800 ||. oc sc scl sw cine UR RURE Rie oe eee 345,000 | 5,800 

Total eee se BOG/000.| 6, 810.) -<. Joc] ebeenesl een ceath ES: 363,000 | 6,310 
Cod, salted .....- BG4, 000114; 560) Sssece lease ss eae sae 364, 000 | 14, 560 
Fur seals ........ 7 

otal 4o0es8 

Halibuts: . ceases 

1,597, 500. 44, 435 15, 000 450° 8, 843 118, 228 1,612,500 

* Caught with gill net. 



PACIFIC COAST FISHERIES. 269 

Tables showing by counties, species, and apparatus of capture the yield of the shore fish- 
eries of Washington in 1889. 

Gill nets. Eee ets and Seines. Lines. 
“ . | rap nets. 

Counties and species. Sere Bes 

Pounds. | Value.| Pounds.| Value. | Pounds. | Value.} Pounds. | Value. 

Chehalis: | 
Chinook salmon ...-.. 1, 0855075: S25. F0de ee eto ee eieeiere nica 
Silver salmon. ....--. | 662, 750 | 16,558 | 619, 450 | $15, 486 | 

Motel css -22-- 1, 747, 825 | 38,259 | 619,450 | 15, 486 eee eae : 
Clallam : rm ig neo 
An arent aS AAR ae Seemann (CRN oa fi. Sa a ee ee eet eee 130, 000 $2, 500 
PA PES AMON ess 25.) 1.) so-so Sac) orale arsed | eee ceraetaeisete iene ses aein leery eos 47, 210 965 
PEPIN eee cto wis aio" ailiofe ls sce 's 5 ok s'ls DS Eee ater tacsl aya k erred eho a 300, 000 4, 500 
Pa ba GiesalmOn se | tes oo se0 ojo) sors mclaren (eee eee eae eis | set saan el elerei a aly 39, 350 810 
RMON ANS sels <5 os oe oe [teks Ape ec redere'[la-c. ape RES | ater arenes [ere ate oat I raya coher ere|l oc ame ste 60, 000 1, 650 
SUS GRO S29 2a95)[Scedod omens dade sodibose shop seeosbe adsense Secbac|ppuenese _ 86,440 | 2, 695 

S| eee eee Meee eer ee | eee ee ---| 663, 000 | 13, 120 
Clarke: pce ey a 
Blueback salmon ..-. 4770000) Te SOOKE eee cacao scince |e cteack eee eelar esas cae seco. e | oeaeeeree 
Chinook salmon ..-.-. 20, 000 800) | ete Sans eee sac ei [Se base obea Mam ce sel aaacteeteeaee | eevee 
Steelhead salmon..--. 6, 000 UGS) loco daosced|seceno sor sotobsosemelloceomeddllooossccoo de! scoonze: 

10 5 Raa 7A) 000) | 2,410, | saeseasene | easteaeels Bop cesensulosslsots|ieeenes desl Saneneee 
Cowlitz: 
Blueback salmon .... 13, 000 B90; |S oscetuc ec Sada teeec |S nascae eee = lees Soca | cerca tere tael ierere mete 
Chinook salmon ..... ST O00.) 37240) Sa ---necee | ocssseeee| ssc BORE ar nad soo Boocec erode lecsoasee 
Silver salmon. ...-.-.-. 26, 675 G67, || sscbescce sae 22 ete e hi Sok cee | etc ccnlice sales acaleemec te 
Steelhead salmon ..-. 425320 DAS) ce tee cece ocd<s Sack soo baees cee feeecawa|ecntees Saar wememees 
PRP DONS tase Searle oct atte ace arckee man cenien cal eee se ainicle oc sskwcemnelecs siceer 218, 985 2, 300 

Mp pales ssosc: TESNOODS | ens 440) (Pee ees Seeee oe ase EEE (Reabance 218,985 | 2, 300 

Jefferson: 
COMI SHOT i eo caeonood Heededbecod GCadetee CAB EE esses Coeneese) HaaBese sea Sapares 19, 000 500 
ea ieee eae ee oe See eee eeen lace cede osc Ee aS lk cree Seale Secs 41, 000 820 
LEIGH Seton adage ose eos eeneees berenoee Sonenesee as Oe rarmrre 15, 000 $3000 | Ce acaec menses sae are 
Sn Gina mM OM ser ame |e Ser ean oe oy Ol eee cpa lau setcieeallon akiisnece laser ces 6, 000 300 
PUN tee ate rae Ie | te a See oat oiniais' Wee ee neelo in| teat tigee 25, 000 DOV nerjockeeeeios |paeeesee 

TEESE DSS Se =, [eee ones ot on] [Pa Sy Det (Oe Oho ana 40, 000 1, 050 66, 000 1, 620 

King: 5 
Chinook salmon ..--. 35, 861 984 17, 2738 327 27,114 BI eens a eas sexes 
Dog salmon...---.... 155,347} 1,483 | 12,115 61 121, 785 S715 |S ees 
aemders saa e oot ae Neg erarce|iee ate | Seco) soe oetoNe 25, 000 500))|5-- ssee soe |pomeenes 
IHerrING coos este 26, 250 i eens ese 2) ere ee 8, 750 1st Sasa Je jes ees 
Humpback salmon... 29, 255 439 17, 212 257 137,960"); 2; 068:|'-- 52246 ||aceeeee 
LEPETE CUT 5 Seg i Sa et NE SRI oe | EF ne ee oe ree Ih ee Me 23, 000 460 NSS Se eee 
Silver salmon.....--. 208, 583 4, 249 375, 830 4, 021 502, 547 5: 652) |e che ceee | Seeee ee 
DPMOlie = soseccescm sce WE sal tees eeerteea lb zeaies see tees 33, 000 829 ode cessed. eee dede 
Steelhead salmon -.-.- 57, 600 1, 152 11, 520 230 21, 450 429) | «2224.20 5.| Saeeooee 
MPR sacs Seat set | sn eet ee R28 onsets ca al net ene wee 14, 400 600) s3e2ceSSe3. been eee 

i a 512, 896 | 8,701 | 433,950 | 4,896 | 915,006 | 12, 058 |.......-.-|-.....-- 
Klickitat: 

Blueback salmon...-- 15, 000 600 14, 000 515} eee ee I Leak ese a |e a Ee 
Chinook salmon...--. 8, 500 340 5, 000 200) |v st osu] Se See aaa te See ee 
Steelhead salmon .... 2, 000 60 1, 000 BO) Se Ae a Saas ee eee 

Ub a ee 25, 500 1, 000 20, 000 790 |.. 222+ ---|--------|-----------/-------- 

Pacific: 
Blueback salmon .... 90 4] 106,995 4, 765 O38). oss rcs oe See 
Chinook salmon ..... 608, 200 | 20,332 | 990, 575 BH LTB). 1,109 eck sce cee sic See 
(SLES 1S 285 ey Ses ee | CUZ il nok 1 ADS Ih tears ono Gace cna eral cee eee ee ee 
Silver salmon..-.--... 399330 | Q9GRs x ROOK GTON rt OsOG rr eee Beye le erie oe Sisco aa eee 
Steelhead salmon .... 1,120 33 | 221, 160 _ 29, 240. SUT. co ceuee tae eee eee 

Bogie 22.2. “T, 008, 740 | 30, 352 |2, 131, 525 a, 18h sos Goad | ene eee aeee 
Pierce: y | | 

Chingokisalmoniess.2| ete os sac close hie 3, 500 12, 480 STD. sek ese ote eee oe 
COTM HT EPO eta Coal SS ES ER ee nes Bee ect (me PU) UE Ns) ee ee 105, 000 2,100 
Dor salmon ose cplee tee cose ss) cea ks 21, 405 51, 465 SLD eee as. Sass eee eS 
IGRI GKS eset eee erie en Sioa |e eos SOM OO0L hat 20h |ecese an cole eee 
[EPRI A eS SEUSS) Sac Bei ZEEE Vie OA ER) arin aiid REO ee eT SLA 4, 000 120 
DEMS ah tee eee ene [es ea ee ee WE es ee Seer 1G OOM GoUwionace ss wae] actacas 2c 
Humpback Salmons: |Psoceecane- SB Sees 22, 125 76, 490 yA Fo Se ee Pe Se 
ROCkisn AS. 22 Deeite Jo {Serene ecb ine ara | minete aratn-ellniais in Sra eeateral els eee 42, 000 1, 260 
Shade yes 2 ee ecslP ae ate oleate 500 500 25u | eeeeceks sec] asec 
Silverisalmone...a0e|be sue Stee 71, 320 POU SPAY |i GS 2.50 I aaa bee 5 a 
ra (lho Rew rel Ie RMR || ae OPS [eae ana A SEES AS COON ea Tow | ees at sets. ce 
FETOUtA Dlack-RpOLLed = pasar (oot | ace tse ed eset meearcallmeisewan cela cck eases ee eaee 12, 000 1, 800 
PErouL aA UnON Geese os ste eases we sake ee lbeobceuescleeeeeee oe 13, 000 CL eeeeenioael [sarin car 
See ee ee a S55 00.4.5) Meese Ass ame neeie] (Gee e rama 4 ISS ae 8, 000 CELI) eS BeS Ee FoR ae 
SUM 5250 Socce sacar Peseecseere Peoerene| pee ee od ee ee 1, 500 | SLO EER SE = pos eres oe 

Mo taleoeeee tee cle Sas Seo eeecaee 118, 850 769, 650 | 13,160 | 163,000 | 5, 280 
—— ee | pa 
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Tables showing by counties, species, and apparatus of capture the yield of the shore fish- 
eries of Washington in 1889—Continued. 

Pound nets and | 
Gill nets. trap nets. Seines. Lines. 

Counties and species. a ons : : = 2 

Pounds. | Value.| Pounds. | Value.) Pounds. | Value.) Pounds. | Value. 

Skamania: : 
Blueback salmon ...-. 11, 000 POOU I a cisiela saad |e iatee sete | oe Jun saenn's| mem ate a c'cflowte ala csaes| Seca 
Chinook salmon. ...-. 3, 000 GO ins win Saisie ial| n't ore a: oinpel| bie rele ete rete eee oles | ree ee ee 
Steelbead salmon... 1, 000 BOW so ole oes een leceeeeieeale eeeee el teas ee: aa ane 

Mibale ed ce “sap Pei ee, a Pie aT, [ead IS [ae te 2 ee 

Wahkiakum: 7  ayt iey rar © ania. 
IBlGeDAGK AALINON tees booty seat tee eeer | ete cota eee 7, 460 $373 ||. 52.2 snc | eee 
Chinook salmon.....- 5, 440, 350 |266, 630 69, 375 | $3,469 | 1,560,375 | 78,018 |....-..----]..-.--.. 
NAGE faee woes came ealae eee [emia tec 5, 875 587 | 10\| . . “1 -t... See ee 
Steelhead salmon 132,'580' |'.3, S77 10, 470 314 410,540 || 12, 316.|...-- > eee 

Si en 5, 572, 930 [270,607 | 85,720 | 4,370 | 1,978,385 | 90,708 |...........|........ 

All counties: 5 vay tae je 
Blueback salmon.... 86, 090 3, 044 120, 995 5, 904 12, 225 61L ||. 22. io ee eee 
Chinook salmon. .-..-- 7,281, 986: 314, 177 |; 1,085, 723 | 53,629) | 1,634, 147) 180, 619) -- 2-22 2 ea eee 
Cults cod’. esses eden s| beeen |e tesa ene] Meee raed epee ee aie am ee 254,000 | $5, 100 
Dog salmon.....-.--- 155, 347 | 1,483 33, 520 275 173,250 | 1.386 47, 210 965 
MV OUMOOTS He pee ae 22 owes maa es al -ceeoe terre Co ee ea eeel 105,000 | 1,700 |... 25. Seo aoe 
CUP biziee a in wo '=j=pa pata safe wishes Saleate| rorere ee ee lee ete hae | ele Cam ety Semtay tceege men] Con | 345, 000 5, 440 
Mermrinik oe osc oss 26, 250 994 ogee sesecletecne oe 188;'750.| 2,081 |--..- see eee 
Humpback salmon... 29, 255 439 39, 337 700 214,450 | 3, 666 39, 350 810 
enchc. 2 38 Se. oral otinieere wemelle ee oc aaee aoe eee eee 23, 000 460: |....-22 5 ae eee 
ROOKTISH: Je.02 oo. Ses Ss SSS Se Pen | Bee Re ere ree re] eee A ee el oor 102, 000 2,910 
NAGE Oona 2 oc 2 ooo ae ems Serta ccies 20, 500 2, 029 510 265) Soo. 2 sea eee 
Silver salmon..-...... 1, 297, 338 | 31,457 | 1, 865,270 | 41,032 718, 762 | 10, 344 92, 440 2, 995 
STG le ie 8 SER ol Seen a eae soeod [seccyn ereera| Paneer 203, 000... ./3,'750) |...c2- tea aoe 
Steelhead salmon..-..| 242,625 | 6,570 244,150 | 7,208 AG, 230. | 13,622) |----..--- s/o 
SENN OCOD techy t os nonce ease a| cs migheinc eames ee aeulosivevcealmmer es cse.ccleemmaces 218, 985 2, 300 
PLT ONT UIACE-APOULOM |e occ s- 5 | eee eec|adbes «ce anlaweens oe KIA ace escaen| maine nee 12, 000 1, 800 
MeN ieAN A LNIONG 6 22 foe | eats eee a Soca aceldeweire scree] deepens 13, 000 390 | .:202 sm cccme| eee 
MURS ame cnts cae ects eee aecteceslnnceaes accel nous nen 22, 400 840 | ..<5- 22 2 ee ee eee 
BMEMNID co ce ssn soe Sel eedenececes|-soceeeele Sesen cosa Wace ane 1, 500 300) || <==. eee 

Grand total.....- 9, 118, 891 |357, 564 3, £09, 495 |110, 777 | 3, 771, 224 |119, 795 | 1,110,985 | 22,320 

W heels. Minor nets. Tongs and hoes. | Spears, guns, etc. 

Counties and species. 
Pounds. | Value.| Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

Clallam : 
WARAIGS oi dice aie oe tiarein soos tates Seale onic ee nis ieaciem wee > ol oce se eee ieawe Gee her alee aes eee oceania $800 

Clarke: ie => is ae i 
Blueback salmon .-- 4, 750 BAD si cates ab sivep|wee tedeelwenousuas cl ecacee: sah cent eo eee eee 
Chinook salmon....-. 10, 200 BIO! isc obs cde cdlecs te aanl ites eee se) oak Rok. «| cee ne aoe 
Steelhead salmon 2,920 BB.) ssn cesprocbeaps|soupenweacc|) mates ee] ees. ea 

POR AL Soo tema nee 17, 870 5 be a Eee ee Ae mer A ences ens Peer ee Ps Ps ac4e 

King: art Pare ae 5 
INTORRE pan con cay oes |camemnet ite aca see 7, B00! $3; Q00y | sac see os wee ere eee | aioe Sen el eect 
lama: & coat eet alt ee aeiee ae 8 ae at 108 000s | $9002 shone cc sae eee 

1 Sea | ERED 2 EE 7,500 | 3,000| 108,000| 900 |...........|.....-.. 

Klickitat: ies Aaya i) ea 
Blueback salmon ..-.. 103,257 | 4,130 40, 560 CUB rcs ecec wc|sansncen|cccec an vara] eee 
Chinook salmon ..... 65,425 | 2,617 34, 000 5) Pee ee ee 
Silver salmon ...... a 16, 780 503 22, 225 BBS |. cw wwccis.ccc|evccs.cin:|cccnnet Bee eee 
Steelhead salmon ... 7, 870 BBG Vaccubdenbesleceteruc|ccsceesaena|ecces nue] anne ane teehee 

Ry ee 198, 332 | 7, 486 96,785 | 1,451 |. ..0.<cccc|eae teens eee cee eee eee 

Mason: oa tar — 
DIVRUALM at aM sas Gs Pa kad teitan eel ad eakeenl daa ences 6s] mice siera 1,500,000 | 87,500 |<. oc. escleee amen 

Pacific: 
IUNAURLE S Serdud idan oboe |acusdateces|»capsben|soacas cen elownenens 5, 609, 400 | 81, 804-|...........].......- : 

Pierce f 
MPI Red diadj dap cuslensoatctuct|+ccusuck|acecceunsmal saeeeant $80,,000°) :2;7650 |<. sccsteeen| eeu 
MOUMIDER Che s8d9 os a.2 acs |auc cre ects|- < cuuwluc| aces earmeenleemeemar 360, 000);|'" 7,500. |... 3c eee 
ORME Olletwcrcl. ous |onacsatenusl cst. bkeluewwSo een enl bartaeen| oe kieran emails kaa 28, 500 1, 330 

PNOUQUE paWee dais oon www sen nel aaecepeelsonmetneet Eames 690, 000 | 10, 250 28, 500 1, 330 
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Tables showing by counties, species, and apparatus of capture the yield of the shore fish- 
eries of Washington in 1889—Continued. 

Counties and species. 

Skamania: 
Blueback salmon .... 
Chinook salmon 
Steelhead salmon ..-. 

Thurston: 
TOVSUCTS eset assis ate /=1- 

All counties: 
Blueback salmon 
Chinook salmon 
Silver salmon 
Steelhead salmon .... 

Oysters 2a hee 
Dogfish oil 
Whales 

Grand total 

Wheels. Minor nets. Tongs and hoes. Spears, guns, etc. 

Pounds. | Value. | Pounds. | Value. | Pounds. | Value. | Pounds. | Value. 

IPP REM | eR GES lon ons opm ce ono so nS ellosaooseoned lsaqseogs| pecomosoana|eceso 2s. 
96; 2757 |S aeahis| Meee cares Slee Santee Sees [eos ee Siic. 2 oo ee 
4, 010 TOO) eee tet are feet ee tk | ee |e 

CPP) | GREW en oe ood on] Sonsecdellgseden sabe pastebes Sesanoesecd|accossee 

SRcso-ees Beessaad asssaasand beaaades TEHCILD || SSGEUD) ee eeecetecd||bsaoccsc 

230, 322 | 9, 260 AGE5G08|| BLS608) Ie ee eeen mal /oseo caleee cen cee Eee 
171,900 | 6,978 34, 000 BLOW Re ae eee eCard. ese kee eee 
16, 780 503 22, 225 GH Loasessonds||Soasoacc|oceasecocedioascosce 
14, 800 GREY | ed pe eeclceasoess|lsSagecaaced|lecoceose|psoaseossec|spsescce 

pc eek Nill beat TEDOON a HOUO Nex cat ee Seelie ke he ieee anon eee 
Bs ee Fe | Sty ee en ee |e et 438° 000)|/.3s650)||senecccn esl eee 
ira rere | ea See, Weel Reeds epi [ob Te 5 475400) 128 GOL) | see eae | eee eet 
sah esos pocsre dl pcesticndidd bagsasnel|sacsosessedbossoccc 28,500 | $1,330 
as Ma S00 a ll eg eh Ut ete CU a (RAN Ala 800 

433, 802 | 17, 225 104,285 | 4,451 | 7,985, 400 |132, 254 28, 500 2,130 

Table showing by counties, species, and apparatus of capture the yield of the shore fisheries 
of Washington in 1890. 

Pound and trap Gill nets. nats Seines. Lines. 
Counties and species. 4 

Pounds. Value. | Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

Chehalis: 
Chinook salmon ..... Te OIC GS Nes csicercod Se ceaeael GES Con parind GEectren (GEeie resect scrmcaorc 
Silver salmon........ TO O00R Reon TOON waar sare tere as costs cesta lmiae peroer llstene aaa eae 

otaliss sce see DOGM OOOH ON Gao il ham chs came Gane ya Eek eer yolk aie oo. sual ate 
Clallam: er ca es SC a aaa 
CUMS COM oes en 3 os scans = cinas|iattare ccs |seec a= eco s|acee dees lstaneiee ote [esiieo oe 120,000 | $2, 350 
TRUS bi Pet pes ee Bn ee eee al ne eee ie ee ee rie ee (eee eel |e eee 280, 000 4, 200 
MOG RIN Meee cies Ses =o tia| Soe ane (Sic wag a sce |e om aetlalltian = omials Ge -\| cnctm areal 65, 000 125 
Waersalmon.- soecem-sesemeccas|a~cscear|smcens soecsleaceeceelasietaacicmaclasacmic=s 63, 800 1, 275 
RB TEVOLES AMO eG sete lee tears oni ese cee (see ciarae ciara ee eieoina nice apart ine atone 96, 200 3, 000 

625,000 | 12,550 

Blueback salmon .... (pet PAD ele bar El eee el ee i leh es Sol Eee rer inh allSnAnaaae 
Chinook salmon ...-. BOTA hated OE) Pe ee ke 8 el en eee ael (res Se Cee Srico ema die cconsod 
Steelhead salmon ..-. 6, 000 11) ees oe ee A eee mee el ee ee Pe BE oO oar: 

PEOTAM Sg arate a's ota P25 O20EI( 2! SIOh ane ete ow Se erste Ges eres, ate oe ots craves loca ciate ace eranan | aerators 

Cowlitz: Pa eS Se aa SSP Ss sl 
Blueback salmon ... 20, 000 TOO): Poe eer Sats oo ue Seaie San toe | Selaaoee [ee ciate Claes lente 
Chinook salmon ..... 137000). |05i ASD Pt Sea eS eS NS Se 3 ee Le ee ee 
Silver salmon........ 37, 150 TAS le SO AEE else bs Seto |e rei ll= Cee Cae | eee 
Steelhead salmon.... TO {B50) Me TeMiiT ik ee ee ee eee ee ee ollie foes oa aetous wall ee eee eee 
SHUTMEGOL 2 oe Cee SD4 BepeE Cees Beach BRE ce iM ber Meee me pergeue Se ee Sere 255, 263 2, 871 

POU oes nei ocate 2510005 | ESSs GLO) | eae enemy sl eee ere J cee eno [ees 8 255, 263 2, 871 

Jefferson: 
Cultus-cod 
Halibut 
Herring 
Silver salmon 

King: 
Chinook salmon 
Dog salmon 
Flounders 

Crabs 

878, 252 
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Table showing by counties, species, and apparatus of capture the yield of the shore fisheries 
of Wasfington in 1890—Continued. 

Gill nets. Pound and trap 
: : meta: Seines. Lines. 

Counties and species. u 

Pounds. | Value.; Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

Klickitat: | 
Blueback salmon .... 11, 480 $230 12, 000 $240") 5c cs oe sepiaaenieee ee ae 34 
Chinook salmon ....- 8, 000 240 5, 000 150 | <2 Saree ele e ea eine| pea cles eee eee 
Steelhead salmon.... 4, 600 50 3, 000 30 | neke ee cee Eel ee eee a fs, ey 

Total Gee stecnecmee 24, 080 520 20, 000 

Pacific: 
Blueback salmon .-.-- 85 2 198, 485 
Chinook salmon ....- 266, 825 8,005 | 1,778, 650 
DRAM G Soe aie Jesse once] cise aes |ine sel oie 26, 155 
Steelhead salmon .... 1, 310 13} 411,120 

PRO talysees sae cee 268, 220 8,020 | 2,414, 380 | 63, 529 89, 445 2, 536: |-- 2 -\- 52. eee 

Pierce: 
Chinook salmon .....- 
Cultus-cod_ == -.---7 
Dog salmon.......-.-- 
ip uMders eee. sce coe 
1210) cr ae eee ene 
LORIN ae pe ies = 
APOC RAIS Satoisis ars ella ae 
NAG Sn eae nice aiee micros 
Silver salmon s.22- 55-1) 8-2 seems 
DMO bia tcecssscectr 
Trout, black-spotted-|.........-.. 
Trout, salmon ...-..- 
(CS OS eae eee 
SDT ate mic eaiaieeiae 

PRO UG etc ee se ieee Somer el emewen em 141, 386 3, 368 799, 326 | 13, 626 178, 000 6, 440 

San Juan: | 
FE OETID Os vioc.5 = a2 aiste eben e eee alee eee lene soe artsio | oem 150;:000)}, 1,:500: |... >. 22 Slee 

Skamania: 
Blueback salmon .... 10, 000 O10 Ul ppeceeadeasic Sbersord reer ts 
Chinook salmon...--- 4, 000 V2 ls kee ec eleses thn) ome e creme 
Steelhead salmon ..-. 6, 000 GO) araceencteslAae eet (secs peer ees 

Total st .22 2s Aa 20, 000 BOO 2 sssme hee ee |e ac e/eere|lleatate male ere kee 

Wahkiakum: 
Blueback salmon ... 1, 105 22 1,515 30 | 56, 515 
Chinook salmon....--. 4, 916, 850 |151, 302 90,725 | 2,721 | 1, 269, 225 
Shee Mt AP ees eel ein Gee Area (Mn me mg 8, 725 698 80 
Steelhead salmon ..-. 138, 440 1, 384 29, 790 298 367, 010 

Total Js 522% = 5, 056, 395 |152, 708 180, 755 | 3,747 | 1, 692, 830 

All counties: 
Blueback salmon ...-. 128, 590 2, 884 212, 000 4, 239 71, 460 pln eae |e oes Se 
Chinook salmon....-- 5, 497, 945 |169, 698 | 1, 881, 875 | 56,456 | 1,412,138 | 43, 359 |...........]........ 
Coltws-cod 2s. 6< 55) cc bre ss no Eecen Sal caeee ste ol ei ce ietete  een einen Meee 256, 000 5, 220 
Dog salmon........-. 350,481 | 38,158 27, 761 277 470,731 | 3,498 63, 800 1, 275 
MIG UNG OTS . 566 a cele ecfoel| bis bane eos Soe ace| bins eie nis co | pene 134.0001), 2,256) |... -. . seni oeeee 
SIPEG oat ne Owe nl enace mae pale eees can] aoa we ee eke | ate Sons | i ete Bese |e. cone 333, 000 5, 290 
1atig hal Sis Sacre eee 52, 500 FOB | scce cco ee leticlaeke O04;'DO07}5 18,802 }0-. <2. ane) ere 
Penolic cae cose a cceGlese caccrwunle Seer marl esses ceeenle Sones 44, 000 880" |... 2... cose 6 Rees 
ATU Py ole See Se ol a 2 Oe rae eee OA eta bom ee eae Geer ere 110, 000 3,075 
RGM en Sa eat snes wniesl evel weauabeloas eoune 43,575 | 3,486 592 88 |..scec-nc ee eee 
Silver salmon......-. 498, 364 | 11,919 97,400 | 2,168 669, 208 | 12, 172 103, 200 3, 350 
POMEL eens s bods lose satus etonl an ceoten memento ne coc ee une 236,000 | 4/500) Senco ce weelee mentee 
Steelhead salmon ....| 334,987 | 5,440 443,910 | 4,438 431, 683:|. 4,962) | 2.04522 Sec eee 
STC RSC R Bee tel EC BOE Ad. (Hab aese RiGee ater BOG acee Mie cme seg arcs =: 255, 263 2, 871 
Pn ACK -SDOUUGWs| estes one's /epeee ees nba b m'wiclureive| tion nioice| sian See eee Moe 15, 000 2, 700 
PUSAN ON: Gis sca s| sar eh ce cian’ See ee ean teem ts ene a(S a~ wn wiats 15, 000 150 j.5 sc cee eae 
Pte hte cine = sora nin 0)| starwiat usa te’s ately ote wictata'e)| gions ote | uti Ome 48,400) }\ 15,000.| co cee eclnne eee 
SRN eee anew ae nc | lao eee ne SEEN Pete ee ee ere 1, 475 2OBy | oie winnSeeicin steer ne 

Grand total ...--- 6, 862, 867 |193, 887 | 2,706, 521 71, 064 3, 889, 187 | 79,531 | 1,136,263 | 23,781 
| 
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Table showing by cownties, species, and apparatus of capture the yield of the shore fisheries 
of Washington in 7890—Continued. 

Wheels. Minor nets. Tongs and hoes. | Spears, guns, ete. 

Counties and species. a 

Pounds. | Value.| Pounds. | Value.| Pounds. | Value.| Pounds, | Value. 

Clallam : ; 
ND Semone ra see am 3: oi 2 5 =/5-= = art | ere eres ene eee ese peter Eee nc a aol amie ecpoec af seme $600 

Clarke: Econ ee 
Blueback salmon ...-. G65.250) |i S1 jo 25ers ecaitel leaps) serail Se aiecarc ererara lot wreeers as | aavomre tahavaa!| See 
Chinook salmon ..... 41:300) | 2890S ee een | eee re || eee [a2 See osm actns-— atte ate e ene 
Steelhead salmon .-.-. 18, 680 MOS dl Re 5 Sete ee) | ere eee ba Bere REG er ee eae] oR eR a Ar 

Moiahese te cc2 ce 126,;280)|\, 2s Rey epee | eset ereias|'s <a se eeyom Jae Eayecscin'l aici mace a oats] Re eater 

King re % 
Thre aS es Sa ee Fs a Deen ee ADBSIOW kee 325) lac so eese lence |osscsc-se| eeeeeoe 
UMN eh sea eeb a =| coms alk! is af ae taeoe | aston ce eee ete 204: (000) $1700! |2-.- «sees fps Se 

Moise cer 5 Peete cet anaes 10,813 | 4,325 | 204,000| 1,700 |........... j fants. 

Klickitat:- ua) 4 $ | 
Blueback salmon ..-.; 295,470 | 8, 864 38, 585 
Chinook salmon ..... | 148,342 | 4,300 56, 068 
Silver salmon........ 10, 500 210 31, 500 
Steelhead salmon .... 96,250 | 1,443 14, 025 

THEE aS ee 545,562 | 14,817| 140, 178 

Mason aa 
Cri eee Been (Oar oe) teh eee at en es A524 e000) SCHOO} | ee eee nee ane 

Pacific 
(PUM lcoceconeangs so bee ere assed bees sad) |sseesoncsaleenne 5- 6, 898, 200 |100, 598 |..-.--..-..]-------. 

Pierce | 7 | 
Mlamsgsss-seccscee eee 420, 000 
Oysters 2. 252% 2225.-: : _ 390, 000 
BS s Ol sesame =| Sess enn ole oeiosists|[s 1 - tess oe|nisioe cola) tawighesesies 

ROTO sess oe ciod eee se acinar sce tall gees ctiawinelieceeiew « 810, 000 | 10, 812 30, 000 1, 400 

Skamania: | 
Blueback salmon ..-.-. GSN os AO DADE ee eke eae alt cows ot Snel Skully cnc qacme ea Geneon 
Chinook salmon ..--.- Bil2 Oop eto saa Olle ease sn eroe (eee acer Wears Se SIE Seat Sars (res Sy eee eee ee SS 
Steelhead salmon .-.-. 23, 080 GO ee es heh tei eee PES le crate certo llc see | rt eet ee aes | a eo 

agile ts eS 1, 212, 500 | 36,374 |.....- GEES Rd BESS lord em Re ete) oe 

Thurston: 5 eee 235 
OGSTOMS sec «cine ee ats | = acess whiter lense t Sacre eras orspeyetetnya lee ee ercte 76, 800 13920) |ejo«<«,.2.-6,aste) SaSeeee 

All counties: aay 
Blueback salmon ....) 1,036,465 | 30, 431 38, 585 579) |b ae sceetns|/Saes So ce semeccee eee eee ee 
Chinook salmon...--- 699, 317 | 20,979 56, 068 BAe oo ase ee] Sad ce ck [gee a oeaes | Ree 
Silver salmon..-..--. 10, 500 210 31, 500 ALD Sec se be ctellonn dae a4 tants te eee SEE eee 
Steelhead salmon .... 138, 010 2, 322 14, 025 7A SAP ere) ee eee eens ait oes 
LOIS? eecoc ce obeease = Oil. Ay Seon ee oo oe oie | cee eee a eee ee ee 
(HG) 22 eee eee 624, 000 5 200i hi aisnniusatestel Meeoeeere 
Wyaters: secs. 3.2202 8) 889; 000) 147,980) |i sone eae eel mien ns 
OS Olle osc 8s Aa | cs sets oe lad es oe lemeete eRe |S wrorteriow [oateticls oul eoeeee ae 30, 000 1, 400 
MMR RLS ett ca 2 eyes or ee ate ac, shera'a haste ciaeie | clot eteral lms cea nice lee ac ois oc ecbs onan ete eee 600 

Grand total...... 1, 884,292 | 53,942 | 150,991 | 6,427 | 9,513,000 [153,130 | 30,000 | 2, 000 

F. R. 95——18 



274 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Table showing by counties, species, and apparatus of capture the yield of the shore fisheries 
of Washington in 1891. 

Pound and trap 
Gill nets. ai Seines. Lines. 

Counties and species. ue 

Pounds. | Value.| Pounds. | Value.} Pounds. | Value.| Pounds. | Value. 

Chehalis: 
Chinook salmon ..... 60;'000):$1, 500 s|stec bocce cleo oon c| ee p sme eeoe Be ee eae a] cowen = Ser 
Silver salmon.....-.-. 130, 000 BGO 3s rene cel on ee ec CSRS eae ee ee ee 

Total Jo3--neessce 1900005), 4, (6504. -2.-2-2 a EN eee ioe See 2) 

Clallam: > aa Ft) ee nants 
Culinge00d jesse sie <c.|Seece ce eaasleede ~ ce] c one coc sole ante eel ee eee Rete ee eee 115,000 | $2,275 
MIOUNC OTS: = sess = oe a kneels Sell soc nses 8, 150 $163 |. 22.5 eee 
pate eee oes Cee ea et eels erleole Saba cs Sos ac eens | See ee eee ee eee a 315,000 | 5,350 
1e (gh) ae See ey SC) AEC Cee ee 15, 000 150 | .2-6t-.0 eu) e eee 
1b yet Vet) eS Et Sale ee Aa 55 Dacca 8, 370 125 46, 770 935 
Mum phack salmoncse| sc so smke S52 |ae eso ols = Caisiare oe 4) rete b= eee re errr even oe 37, 880 757 
Rockhshep2o< ces aele one eb See ae 2) PR Se Saal. = Seema ines aie 100, 000 2,775 
Silver salmon 21, 630 475 82, 350 2, 688 

TROT. panee oes alacen slat oe od octane ne ee ee ieee 53, 150 913 697, 000 14, 780 

Clarke: il 7 es ae oe 5 
Blueback salmon .... 48,000.) 1,680] 2222522 552). coc ca] Be Tie etc olen anc ono] Ses Cece eee eee 
Chinook salmon -..-. 21, 000 840 occas ceed see note iwetaccdovaldseeecnn|s0s scp eeee eles 
Steelhead salmon .-.. 5, 000 V5 BESSA Ree on ASeneees ease se meee emery sae se 

ees ae tig eh ek en ee 

Cowlitz: Cr cary on 
Blueback salmon .... 12, 000 B20 NN sorta acae cat Seinciss c|acine ons caesles uses =|Se lee Cees eee 
Chinook salmon...-... $2;.500:) 85800, |easecceeccn] st cannes | ween cts leis Sideem dls seine 6 eens eee 
Silver salmon...--..-- 535400) A068 soi Sate ccps cote were nedtoseeeoolescce sc] basen eee se are 
Steelhead salmon ..-. 68,600 }) L687 eccar nse cclecs ce |eeocssccncaleeceassslcccc cece eee 
SHEE Mase sooo acc acoe~aoe pte Bpacoanc Soo-sceenes|Mosnedealososecadrac|pos. Gee 503, 327 5, 468 

otal cacosctdawac 21655001!) 165826 | ceesscwssnn|seeeness|--ekeaocmaclaaecse=s 503, 327 5, 468 

Jeflerson: aa 
PTGS COC otto as nas amides oe eal cece ee ine aoe arate eae oe | ee Sree ae Sees 14, 000 420 
PUG 52 = cminjes conn call seee oe eae celiac k esl toe as = = cecal = mie oot omen melee eens otal 60, 000 1, 200 
LOTTA iSeries c 16, 000 BAD f mratamis =o 15,0:10)| =e scjarctal ws! Win laels 5 mrs eel oo cca hea eee 
Silver Salmon cance te |Soeave staas|eecedeuslecamtoaets = fdle cocoon lp sac Boe eee aoe 6, 500 325 
SMOlt 2 05e.. esewcsstats 22, 000 660 i)eectoo occa] tie ceed Sik. secede s| Seed 3 Saleen eee ee ee 

PT ee ean es BH U0 12 -SDR | earoclacek = aol ss ee oc ieee seal eameee es ~~ 80,500 | 1, 945 

King: 2 iri reat a RT er 
Chinook salmon ...-. 75, 580 
Dog salmon.....:.... 411, 199 
HUNMMNASTS: =o So sees lboeyee anetee 
PVOrvin jt ctecessacs 76, 500 
Humpback salmon ..| 154, 854 
IPB eH iare toc eee salle eee 
Silver salmon........ 387, 511 
SMClGiec cect ces ve cto scheme 
Steelhead salmon... 130, 825 
PRON pases oe tein oclw in Beles cite aera 

Total di. seame dees 1, 236, 469 

Klickitat: wl MSR i = righ ive: 
Blueback salmon .. -- 11, 400 342 12, 000 S860) peeamerea eel oem aac Clac.c- see co (eee eeeee 

! Chinook salmon ..... 4, 000 120 3, 000 OO ome mete ets wok cc poe |o mie cae al ee 
Steelhead salmon .... 5, 100 153 5, 000 HY ECC a eo eee Eee cy bse 

Nil cdate <6. 2 D0,600|. 616 | /a0;000'| ) @001........--.|.....--.|.--aaeueenela 

Pacific: i er cc’ | eee : en oy 
Blueback salmon..... 105 248, 840 
Chinook salmon ..... 1, 222,075 | 41,310 | 2, 337, 600 
Ren ata nk cele aon | vu dhe dae alan ere 42, 180 
Silver salmon 137, 660 | 1,377 805, 340 
Steelhead salmon.... 27, 075 406 432, 304 , 

Tate ob ee. p'- 1, 386,915 | 43,095 | 3,366,264 110, 415 51760 | N@RTn| eee ee ee 
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Table showing by counties, species, and apparatus of capture the yield of the shore fisheries 
of Washington in 1891—Continued. 

Gill nets. Poa ec eae Seines. Lines. 
Counties and species. | ‘ a, | 

Pounds. | Value.| Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

Pierce: 
(eno SRaIMON) sco =| Se was Se oe eee aeee 19, 012 $570 317 GOON SU: 128) 5S. eos eee 
CHUTE Gs i See Sel a ee ES) 2 3 2 Se eee se ce| Bee mene eae enemas 130,000 | $2, 600 
DOG spin? 2 ac5bCet Boose BEeEel Soares me 26, 500 265 64, 939 649)| | 4-88 Se ices 
LO MROGLAE aes ans ocala = a2 2 aac one eta haan sim ett LESSO0ON|) T0255|c ess Sse eee eee 
DAIS) Ei bss ee oe ee (Cpe e ine amen a ges eee |e SE oe rk Oe oo A I Se el Sollee sea ei 3, 500 | 105 
LE (CTuRTia) Oo BORER ond Eee See See es ease ime opocce moaedec 175,000" | ,.750: |. 5. s-ssee =a eee 
om pback: SalmMon))==|<--52-.2-.-5.|5-ses62- 25, 416 508 TOY229.| 1 d0di ps2 - dees arses 
Tear Re Eee sy oc ok ee ee ee ee ce 50,000 1, 500 
LOM: ccs fe cane ance a lecuilec ne caee 612 37 400 20: |) ee eee 1-3 See 
REV OMISSION: cose see te ao cok neal coe ees 95, 300 1, 916 261004. ||) 455220: [<= 2225. =e eee 
SiG it -peGGue Been eee Eat aes eee et J Slew natal ferarorell aie st borcs PDR OOO Ms 2)625.]2 25 Saas el eee 
That), Te esi) 1G el es oe aemesd|Scesmosie Occ omer aaa leosorcs] tae abornee|Aaemeeee 16, 000 2, 880 
Bree U Seu MON = % Se ern | oe cca nee bites Saisie seat ol nent 18, 000 540) |ss 25222255 s 5 ee 
UTED IS eee ee a ee one See On cl ae wanes [ae cae ee cileecesee 12, 000 360: \ccsccc peel see 
SHG Dep eictivw sseees|ooccce-= sae | scesecue|| sooner cceSeleossouer 1, 800 450 occ. seseee | Daan ee 

MST Tae pet eS lh 2 Rel S| (Fee GSS 166, 840 3, 296 930, 972 | 15, 871 199, 500 7, 085 

San Juan: 
PETG Oe ree oro oof ens ees SE Heat eee AS Serle et eee 20070008 |8"25 000) |Sasateene eels eee 

Skamania: 
Blueback salmon ..-. 
Chinook salmon...--- 
Steelhead salmon.... 

Motale-s.seeesss 

Wahkiakum : 
-Blueback salmon .--..|........... 
Chinook salmon ...-.. 4, 279, 900 |166, 168 42, 800 uA A ala WOlSPiarl ee bee ei! a eee nee ces all ooeeoAe = 
SLE G! 3 eho ane aE (Oe On em Coa a 12, 208 732 4, 500 DEQ | lazer Sse PE an 
Steelhead salmon... 146,640 | 2,199 12,170 182 269/360) (etd, cSt |psane eae eee sees 

Motallee esos 4, 426, 540 |168, 367 G7 17S) 23626) |) 1 483),955,)) 415 961. |p eee eee 

Whatcom: 
IBTne pe Ks SalNIOM 22 = |p aoe cece eee oe ieee 512 260s | LOS OAs || hs. a crok eset, oo eee ee a | pee 
Silver salmon. ....... 14, 625 156: | seo eens =e) ooecrees 72, 750 HA) eee ee ee Vaseisiettele 

4) De eect 14, 625 156 512, 260 | 10,977 72, 750 iG | Seca cea aoe [eeeeetee 

All counties: 
Bluebacksalmon..... 76, 340 2, 589 773,100 | 16,313 41, 625 B71 al een err Pee er 8 
Chinook salmon ...-. 5, 747, 555 |215, 393 | 2,402, 412 | 95,876 | 1,322,983 | 39,487 |_._......--|...-.-.- 
CRNNIS- COM ewe oe ee acs ses aes Se ESE scot St Beers as Prete scien ta Ae ees ay 259, 000 5, 295 
Dog salmon...-....- 411,199 3, 667 26, 500 265 523, 582 3, 939 46, 770 935 
IMG ee oe oR ee ee Come ene a ares Rebs hs |e eee TOS PLSO HI SU2SSiIE 2c eae eee 
TEC TSINT bes Gea a aeel Beee Raed Per SET A J | ee Renna Mea ete celle occ 378,500] 6,655 
VOTE oe feo Sees 92, 500 15468) -s2steemeslas ce cee 415, 500 Fe 282h |ea sissy oeieeis eee 
Humpback salmon -. 154, 854 2, 322 25, 416 508 534, 791 8, 370 37, 880 757 
LIU. eevececcecneed bestactemed eters aed peseS- sod beecheae G0; 000%)! 1,'500) 422 eee es Oe eee 
IROOMHA Nao tas ase wz |saccacs ee cclycoamene ) = \=5 eae ere | © = tere | nee ene (bee ey 150, 000 4,275 
SLOT Ls, 5a eS See eee eee mies atere ae are levees oe 55, 000 3, 300 4,900 290h as 75h ese: eee 
Silver salmon..-...--. 723,196 | 14,699 | 400, 640 5, 269 898, 954 | 14, 743 88, 850 3,013 
SHIGIIT ocean eOnee eae 22, 000 GGOF | ees eee oe 250, 000 4500) | tee tee eee 
Steelhead salmon....| 387,240 | 7,097 449,474 | 6,383 Soap LBOH hs COS Ts |e wrm ee ete | ae ee 
RE eee eee PE ME Ae ee Ces a cullcitaad kos a5 loccases3 503, 327 5, 468 
pleesitt ten DR et THO TEGO eles 0 os |b. S cenrsa Moats wean tence re erties ozs enee ss 16, 000 2, 880 
PREOTL MBL ter eee estes 8S lim. is sachsen adeancde eo uisedcass 18, 000 540) | retetaiet Ss | ere eee 
Pee Sees S526 ole a | el ES Ree | eee GOSGOON Wy 25760: |b esse. leo ose e 

SMELT see eee eae eee eee eee ee es Dy Ua AES 1, 800 ASO eee ceases 

Grand total.-...- 7, 614, 884 /247, 895 | 4,132, 542 |127, 914 | 4, 688,070 | 92,407 | 1,480,327 | 29,278 
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Table showing by counties, species, and apparatus of capture the yield of the shore fisheries 
of Washington in 1891—Continued. 

Wheels. Minor nets. Tongs and hoes. Spears, guns, etc. 
Counties and species. = | eee 

Pounds. | Value.| Pounds. | Value.| Pounds. | Value. | Pounds. | Value. 

Clallam: 
Wihalon aoe cae ete oo ste sew eles chee cles Ss.caces| sxc cs el ee ee een eee Ree $2, 400 

Clarke: ra aS wa 
Blueback salmon.... 5, 830 (7 OS Re Oepaa BARESstd cc oa osnods Peer aan hae 2 sl ye - 8 
Chinook salmon....-- 14, 500 CE Bean Beeriad tooo saeciaso Perio ot eee cee Jose 
Steelhead salmon.... 4, 300 12) tn Rear te (amar 35.5 ees eects o Pe 8 os at 

otal averse eee Oy ie et ee Mapes) [Dea Se ole pe ae eh as aS 

King ni ae ay 
Frogs. ------------=-- B2ghos cated SSehe dee 8;413") $3,365 |||. 2-55-05: |.=- 2 |-a5-8 ee eee eee 
(64 EST SS ee ee een Cec 3 GOR easy Pee peter a Betas. 270,000. |) $2,.250, ||... -- == 5 tee 

ost ih ae re oe Mealy RS BE Ge 8,413 | 3,365| 270,000] 2,250 |...... a6 2 

Klickitat: i a van 7 
Blueback salmon. ... 63, 455 1, 904 60, 918 QA. |e econ cdmnwe clans |s poche eee =e 
Chinook salmon ..... 56, 665 1, 700 10, 183 USL | oneseecscb-|-ceteesc cose cn oo eee 
Silver salmon..-...--.- 19, 110 573 29, 820 BAT Nica aie wtoreca( aie acolate © s 015| Sarerere a ee 
Steelhead salmon. ... 48,050 | 1,441 20, 164 802 |ccaes Socey| So -c5e ots| secee eee eee 

Palette 187, 580.1 J5/61R, |. dod Obs o agid [acndos. eee eee Mae he 

Mason © ae 
Oysters L coenis ee danse boa tess tees poeeeseslaaaeeas eee lees 1, 560,000 |] °39;000 || 2225 t Ss Seer. 

Pacific 
Ua Str Sielse peo obSd Ge eene seseg Bae een| hase ccmeese| a ee 7,890,480) |105,:206 || <.<..<..<)-2 20 locneeee 

Pierce eas } 1 ES ew aah 
(UNTO) SESS coo eee ReSSecd BOAR ses acme Spe act pees cer 466, 800 3,890 |. 600 <ee ee eee 
(oe a ee ee ee ee a ee een eye es Det Fae 420,000.) + 7,875 |s2c.2 2. eee 
IDPPTSH OMe ooo a - | seman eee =|. eg Poet arr and Moores -f Pa sosccorcnl Sar cade 33, 750 1,575 

Motal — ---=.= el eels cracteae ein lere eae ee alla = side commie s (ew.o ae Sere 886, 800 | 11, 765 33,750 ( 1,575 

Skamania: neh h + a aT iy, 
Blueback salmon.... 114,090) ||. Bi 423 sence seme ens /aemte cscs lees Mole yopiald nie eae eter 
Chinook salmon. ..- -- TGS! S75 | SAO Us| San oars are | Oe erdeteta inert naa at|saesn ae ¢)soctene= tee ees 
Steelhead salmon. ..-. 630105). 1890 te eae ese eee pean waste |S once <0] cocleeesaten Sana 

Migr es AG rags | 10,804 |-2-- saeco. oc euneoue cee. (eeues 2.1 ae rn rr 

Whatcom: ; | 
Blneback: Salmon ,..-.-\. | oa. se secs) sace = 10, 500 295 ou fox oe Soc ow ctw ec c|ben ccs Ceeee et 
Silver salmon = <o.. So3) sa. -e Bae Sales cee eee 15, 750 1685) 224. SUR Sa inn occa cone ee 

EOLA 7 creraie wanes (Se erees ae | Peas as 26, 250 393° Re Pe rir eet 

All counties : arin 
Blueback salmon....| 188,375 | 5,502 T1418 | 1,189 |cnccmes axel nsec se) ee moe eee eet 
Chinook salmon. --. - - 240,540 | 7,216 10, 183 161 s| coc tiskGeaal thee eessleeeers aantee fees 
Silver salmon. .-...-.. 19, 110 573 45, 570 615 eee ast sl ep theecloen eset eoen | ae aeeeeee 
Steelhead salmon....| 115,360 | 3,460 20, 164 Se See Cer pomerone Seceocr sass bench. 
Lyng aA 5 eee ease 3 4- ineoeao ae 98, 4138 bo 3 OB Gieee te steel so ~ sion esc cca eee 
lamps ioe cco oe acted ac hie aiee ae leio oe pe igisun > a oad eee 736,800 | 6,140 |.-..-- ees (ee 
OR erat = Sade ag Jobe Gea Jo ood pesesaee peerage ec 9085,,680 1154, 961 |........Jceloeeeeee 
IGPU sean> nb ees | spe se satan |> earn e4s|pnernanames|-=<bttee Perea einai] om nc cicks 33, 750 1,575 
BWV INAUIGN cls cc oe wnn anne aS Geni ae S| AN ket Pee SP 8 Oe ees Deere Gti ee oc 2,400 

Grand total...... | 155,748 | 5,572 |10, 722,480 |161,101 | 33,750 | 3,975 
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Table showing by counties, species, and apparatus of capture the yield of the shore fisheries 
of Washington in 1892. 

Pound nets and 
] Gill nets. trap nets. Seines. Lines. 

Counties and species. P | 4 

Pounds. | Value. | Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 

Chehalis : 
Chinook salmon...-. 299, 054 | $5, 283 99, 684 
Dog salmon...--.----- 219,860 | 1,099 102, 140 
Silver salmon........ 563, 608 | 10, 048 187, 869 
RRUXGOM came scn ose -|oe.cn--- 2 -e-aceee 38, 000 

Mata Seem = - =<. - 1, 082, 522 | 16, 430 427, 693 

Clallam: y © 
CSTE ESOC | ena en Fo eS eS 2 eh or 
Lei rt ers a ee ee mee U Ee 1S S85 SiS ee 
SEER TRE iveee re sete es ne owt al eh oN RS SAN 
LEVEN AOS ee ee Oe (PR re eo Be UL 
LOG spi 06S e 5 AS eee BCE eS eeRe ae Bebe orale dct aaeeeise 
TRG (ela fel ns aoe aed ak rote Pe eal [ethos eee Les Ope pe (arash [acer Reon ae 123,000 | 3,315 
MIVA MIMO ceo eee seta ceo yan nace tenses 38, 310 895 | 111, 000 3, 210 

WMT UP LA SRSA SS al hee Bae ete Be aa Hebei ties aes ps 93, 400 1,718 | 779, 000 16, 305 

Clarke: Ki F, R 
Blueback salmon.. --- EUW |) ZEEE) Nememcesaecd ioSea cas |oecosssoce Sazeneaa teaacecopsaleassacss 
Chinook salmon...---. PACD) Yate st) Ee oe oe al eee besee onc Seiaeed| lacked SPP eeereialeiseesar 
Steelheadsalmon..-.. 6, 000 Od OSI See eat tl | See eee el Pte bye )Beiee aera aeons 

MOA 2-252 101,000! 3, 210° pS US [teas eee ec 2 ee Aes brace den jotideds " SWAREG SEES: 

Cowlitz: | ? iH 
Blueback salmon... 15, 000 ABO) See aS ee ee Dae a ees olen eda 2c c| Sebo s eae 
Chinook salmon...-... 10000) 4 dO0) Ste bree ee 8 cei Ss SA 2 SS Sie 2 ee 
Silver salmon. ....-.-.-. 27, 600 5D) [ese be bal goo 20h orateretareisca.aa lejeraia w'e.n | She cena Soll ee ee 
Steelhead salmon. --. 49, 400 BGS. |. coe ee Alte aes FRR nel oes ul ees ate Sea eed oe 
‘Sy THES 3 oe eer ceonel Ses ep ees SDN Oer bl OREO Bpec Bra) Apor Ged | pecccseees cescercn 505, 623 5, 567 

Total —<-. 2sc 202,000 | 6,265 |...... iain Bee Rees ae cTeegd en we 505,623 | 5, 567 

Jefferson: » or 
SEPT COU tre re er ete iat le. o oe cece toc actas sate llnna aoe ci eastoecwe salsa tece. 37, 000 860 
ISISS TAT BAe ARS OCOD SE eee Cie came Ho (Manes Sie) | AEE OR Bn ee PU S  a e es 90, 000 1, 800 
SERGE RUM elena saan enone Seale ataes shgcie oem ae Altea soe 12, 000 PAO rence EA ee 
SMe RaIMON See ae ea ee eee |e Scek ahah eee aise eee ook uate eo cele 5, 000 250 
SST cohen Ieee rae | bape al | ita eal (Cree 23, 000 690: sees es 

Ui 1A he pee NM ny Lea NT ye el Pe Set 35, 000 930 132, 000 2,910 

King: - z | rr 
Chinook salmon ..-.-. 69, 917 2, 040 32, 018 962 43, 449 1134) | -sseetOe Sees 
Dog salmon..-....---- 
Mloundets ©...2-5-5.2- 
SEIN 5.15 As a2 os 
IRerenee sss es 52 
Silver salmon.....-.. 
SMOG sos soe. = sfeehapat 
Steelhead salmon ..-.! 
iO) (Sees Secon aE EeeeS 

POA secs - a. 

Klickitat: 
Blueback salmon .... 
Chinook salmon ...-.. 
Silver salmon.....--. 
Steelhead salmon .... 

"Total tsncsase sae 

‘Pacitic :' 
Blueback salmon .... 105 3 934, 885 | 18, 697 8, 985 iLO se eterererers | Sess eee 
Chinook salmon ..--. 1, 097,175 | 43,387 | 2,294,300 | 90,772 65" 300h|ls9b9) |e seaeee sale. oes 
Dog salmon. ...---.-- 67, 666 338 135, 334 GTih Sas eete ey el hao seas Bote ee eels as ssc 
SET ts Seen ee ei (EO an Blea neeec 
Silver salmon........ 252, 000 
Steelhead salmon... 9, 710 
WEA Ss cece accccss< ae 9, 000 

Lyf A SAApppecess 1, 485, 656 | 47,144 | 4, 696, 899 |128, 547 88. 725) “2: 518° SSS een one were 
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Table showing by counties, species, and apparatus of capture the yield of the shore fisheries 
of Washington in 1892—Continued. 

Gill nets. » scab nets and Seines. Lines. - rap nets. 
Counties and species. a é RES Be j | 

Pounds. | Value.|} Pounds. | Value.| Pounds. | Value. Pounds. | Value. 

Pierce: 
Chinook salmon ..... Ratiaiaia/eidie =n 'atejan eae 48,600 | $1, 458 91, S00 sae, 754 le << ane ee Peeps 
Cultus-codeeis soe S48 hci oo occ eee tall oe wks eel o. soe ele eee eee 125, 000 | $2,500 
Dog salmon 55, 280 553 110; 600) -1,'1068'| 22 25.. 2 2522] eee 

PON IOUNOOUR seas s eile olen ce beiwee sc |e coe cctek oie et tere Selec sods 100; 000%} (1, .500%|2-2- nae meet 
Halibut bin ade Sus al algo =o] caer eae eee 3, 000 90 
EIGER eee temas eal a5 epee oat (ene eee Sime eee oalne aoe 225.000) | 92° 250) | .26 se ae eee 
TROGCKISN = sans ae ees nism cee ein wie cic cl lce set's <== oe'|aciate tenet) Gee eee eee | 40, 000 1, 200 
Shade cccseese sts 500 25 600 80 |2::co. oS ee 
Silver salmon 165, 560 | 3,311 Bats 180%) 4, /SDD. | ose cece lc eeeree 
PSO ace Soe a tee ee Paes a Uia'ala So's cee eee 200,'000''|’ °3::000°|. <. -. 222 ee 
Brot, DlaAck-Spotbed alas onee aenic|ssawere a. se= bees emcee peels Be hk by 38 oe shee | 20, 000 3, 600 
TroOntsaalmMona coe Asal oe ob eee calito aid Sacloccebeecconelbmeneeee 20, 000 600 | 2222 ea eee 
OD create ee este ee] eae ee oe ce er ci ences Bea ai ater saiatcieretcve 10, 000 300\) 25.045. c06| eee 
SOM Wat Foes oe cee cece eae cee Meee eee cue emrres 2, 000 500 |-.2< 2-205 eee 

Sen ee Ee eS eee pi EROS AN ei Cees 
MN ht ey Sear PE hn a Sl PR Bes 269,940 | 5,347 987, 780 | 16,595 188, 000 7,390 

San Juan: 
dS IG Yar by eee ss gee eee eee (Be Sal emetseie naa AaeAMbe 250; 000. || (2) 500 3/2222. 22 oe ee 

Skamania: 
Blueback salmon .... 15, 000 $450 | scien ese see} meth Sosleeeesene te |sous thee |eaeemees ee rr 
Chinook salmon...-.- 4, 000 TBO nie cae te scien mmieleee ol loecckie mcrescll oo cee oe. ollae eee eee 
Steelhead salmon ---. 5, 000 15 \\ove eben Jal Scek yet io eee teens] ee 

PEGUa) Peo tes ack oes 24, 000 G85 Wc che ested ls oot care ce ete ll ate i eee 

Wabkiakum: 
BINS DAC o Ral mon. -<j2 |e osee ee cles een See sae 866,'000))| 0, 986.) S52. see 
Chinook salmon...-.- 4, 499, 500 |174, 550 500 20 624,250. | 18728) -.2 05> - Seno beeen 
rs LEV bg Jae are A eee ee |e ein ee ee Dee 17, 850 536 22, 000 120: rn scien, 2 id eer 
Steelhead salmon... 283,570 | 4, 254 1, 500 150 333).990:|' * 6.880" sa55 =e [eeeeeeee 

USS ES ae 4, 783, 070 |178, 804 19, 850 706 | 1,346, 240 | 37,114 Ry ee 

>» Whatcom: 
plnebackisalmons = Lallces ate ceecel a2 ee oe 260/225 1) \b DV6|eee. ee scetdl Dales «cts sataestean | aoe 
Dog salmon........-. 83, 475 OF cae eal 500, 850: (2.8627). 22862522 eee 
Silver salmon........ 21, 000 ap) ee ee ee || ee 127,950. ||! “al; 865se. 5h eee oe eee 

otal ciccss.e see 104, 475 701 260, 225 5, 576 628, 800 4,927 |.c03 eek sae 

All counties: 
Blueback salmon ....| 110,105 3,303 | 1,209,110 | 24,553 | 374,985 | 11,256 |.........../.....--. 
Chinook salmon...... 6, 109, 646 |230, 990 | 2,477,102 | 95,052 | 824,799 | 24,575 |...........|.-..---- 
Cnltos-cod 32% 2 64 | ge a ee lh eee Vat oe Se aod ee ale 279, 000 5, 665 
Dog salmon.:........ 1,014,111} 6,694 | 457,544 3,381 | 1,737,460 | 10, 435 74,000 | 1,440 
TOL OTING Orig eee oars A kh Oe ed ed lh ae ne ape dS ae 184660) \Bsd91 |L toh. eee 
Herrin pics ease: cee TEPER Y Wl ee Ba 8 3 ee ee ee Se Basv27S0l) 2d) Gad eee = Sch| os ee 
alibi: 2245 e~ sno eS Fes ae ae ae Se ee Pe ae A AE Sirsa be wobec ae 447, 000 | 7,925 
IBEMOn ae ones nus Beal eae a sel rae eeleers toot ae tee Lae eetoe 65, 140 1,803) |= -- 32 ae eee 
ROCKS os cas aiscoe cee |e ee TA a ie. Vee ee atl ht he ees ees 163, 000 | 4,515 
RS eae Sac os ariel te, ee Mats eile Fg 80,750 | 2,433 22, 600 RU RR Ss eise | Sco S 
Silver salmon.......- 1, 317, 140 | 23, 079 985,659 | 15,547 | 1,086,492 | 16, 034 116, 000 3, 460 
SINGLE sense oo ae Baa ee eS ales ree ots cena ere ees 321, 726 6158 ese eee ne eles 
Steelhead salmon .... 489, 250 8, 189 833, 802 | 12, 945 416, 680 Bi Gok lata ect e ats Pai eee 
SPT Cone gseaecce sereacotnod beso 2a56 38, 000 OO Meee haere tote eee 505, 623 5, 567 
Gront; plack-spotted !|-2-see=2oe] = 522 - seal 2 ose a a vo nie eree rete RTI eta =~ = 20, 000 3, 600 
TERONUS SAlMON e vocites jae aelsse seal ero eee oem knoe etal eerie Bie 20, 000 00 ain oi ntareyatete | enero 
Crapste. ose eee sees ae 9, 000 HOO Winston wes ate s| ewe nee 70, 000 2,300 |... 2 .2sc coke eee 

SETIMP (sce cws cee. s ace oe Gas sees eon aa kell sulioes cefers Seles atoupre 2, 000 500!)}. = cee Os Sere 

Grand total...-... 9,128, 086 |273, 188 | 6, 081, 967 |154, 101 | 5, 664,720 | 91,570 | 1, 604, 622 32, 172 
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Table showing by counties, species, and apparatus of capture the yield of the shore fisheries 
of Washington in 1892—Continued. 

Counties and species. 

Wheels. Minor nets. Tongs and hoes. Spears, guns, etc. 

Pounds. | Value. Value. 

Clallam: 
Whales 

Total 

Clarke: 
Blueback salmon ..-. 
Chinovk salmon 
Steelhead salmon .... 

Klickitat: 
Blueback salmon .- 
Chinook salmon 
Silver salmon 
Steelhead salmon -.-.. 

Mason: 
Oysters 

Pacific: 
Oysters 

Skamania: 
Blueback salmon 
Chinook salmon 
Steelhead salmon .... 

Thurston: 
Oysters 

Whatcom: 
Blueback salmon 
Dog salmon 
Silver salmon 

All counties: 
Blueback salmon 
Chinook salmon 
Dog salmon 
Silver salmon 

Oysters... -0-.-s00e. 
Dogfish oil 
Whales 

Pounds. Pounds. | Value.) Pounds. | Value. 

oiezle <3.cbc a PSO ee See a| Se oe we | oom =e, | eee eee $600 
se). Sour 2 |S SM ees eee ee gee | ee tsen Season), lo see ea 2,700 

Bs aya) -eopeke reps ee | eee RE | ASEM eel | Sacer ad Se 3, 300 

94,500 | $2, 835 
38,825 | 1,165 
29,400 | 892 

462,725 | 4, 882 

aE Te eh NSA RE LB oS l Miggt 300, 000 | $2,500 |......-----|---.---- 
bat Seal, Gene a F186: | $5; BHU Ns ee hoe a oe ce oe 

BE sad fens PY Dect 13.195 | 5.250 | 300,000'|. 2: 500: |). ae ee 

S47 062") 6512: t Ae? a0Di . Wh tea lest ee als Sle oe (Passe 
$25, AGb| a qeaNM “padiaaps|\ Ie We ete wee Ne oe) ee na | aon 
34,104 | 1,023 33, 950 BLO ease 52. cea ieee ee leueeree 

e49- D0) 4boes | 28, 860 |... aoe. eee eae (ere osemaae ster s: 

GLOl531a | 15° BH8 in, LOA AO yD) BUON | ose sa [anak secu pens ene 

PAN he ees, Ter RE a a (Ha 1,576, 800) | 321 B50)|,. es essai 

so ideng ate XA alr HAE i 2 (cok coe) Ty SBE det (LOL: 170: Kise tosses lee eee 

2 ola auld A het bot Ae) 362, G00. Ne iOUO nse aos ee on eee 
AS MAL ean Nes) ae aM 5 a Gite SESH OOOH: 114 1G! |< ke eae oe 
DME eiee. Retiycs Mah emda Re cali we ese (Coal oc 37,500 | 1, 750 

ee dee, a ae 982,200 | 14,416 | ° 37,500 | 1,750 

tg SeOG | TOL Aa te Peek (ates ea tee te: 
253,400 | 7,602 |...22.00... 
378) 190 | 8,346 |....20.520. 

1, 048, 870 | 28,466 |........... 

ORY AN) Ory 14, 000 
MAS Ee de 21, 000 
VN Ta eis | sas Tee 15, 000 

PLS cons ee 50, 000 

728, 832 | 21,865] 90,900 
417,630 | 12,529} 14. 450 

Tee RES 21; 000 
34,104 | 1,023 | 48, 950 

650,560 | 13,517} 28,900 
ee is | 2s Ss, 13,125 
ne TED NOREOSY ol PR ENS ioe Sata GHdh G00 |h45) TOO] setae a cavemes 
Reem ah uu cade (es, aa oe |e at G,885.440)|147 905" lge.2452 selon. es 
city. Cee ee ER EM REAR TENN (GRRE SR RRR Spe Sm Na A a as et 
SL 2. AR I ae oe ae ete = Oe INE em nC 600 
spotty cst sc Cee SUIS ED Sie MAR SPE al Riedie odes 4 DSRS CE CON ORS Toes 2, 700 

1, 831,126 | 48,934 | 217,325 | 8, 145 |10, 579, 440 [153,695 | 37,500 | 5, 050 
——__.(—2...0.00—0—0— lll 
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Table showing by counties and species the yield of the shore fisheries of Washington— 
Continued. 

SUMMARY. 

1889. 1890. 1891. 1892. 

Counties and species. = 
Pounds. | Value.| Pounds. | Value.| Pounds. | Value. Pounds. | Value. 

Chehalis: } 
Chinook salmon ..... 1, 085, 075 |$21, 701 75, 000 | $1, 875 60,000 | $1,500 398, 738 | $7, 043 
WOE RAMON eosace- a |eeenee ss elses sees an cneeemene| sees eae saa aeeee freee Oy: 322, 000 1, 610 
Silver salmon........ 1, 282, 200 | 32, 044 150, 000 3, 750 130, 000 3, 150 751, 477 13, 397 
SUT BPE oS os poctonesoae paLpesc| Beet ieesgos bomedooe|acar ges. | oth i - 38; 000 190 

LOLA acco: ocr _2, 367, 275 53, 745 225, 000 _ 5, 625 __ 190, 000° _ 4,650 | 1,510, 215 22, 240 

Clallam : rraatk u re ae = 
Gultus- cod sc.<.e< bss 130, 000 2, 500 120,000 | 2,350 115,000 | 2,275 117, 000 2, 305 
VOD OA DIS scoters seeree ce ealcae ree ties come ee Seen 8, 150 163 12, 400 248 
Malibug-c2o st es 300,000 | 4,500 280, 000 4, 200 315,000 | 5,350 354, 000 6, 035 
PUSITIN yoo se pace a [eee ce oe oe ree cee oe leec ee eens seen 15, 000 150 25, 000 250 
Dog salmon........-. 47, 210 965 63, 800 1, 275 55, 140 1, 060 91, 690 1, 765 
Humpback salmon. - . 39, 350 BOs passe = f4 2 aa ele 37, 880 Ly fl PEPE | 5-5 — 
RO CKAR I 74.10.6425 554 60, 000 1, 650 65, 000 Leo 100, 000 2,775 123, 000 3, 315 
Silver salmon........ 86, 440 2, 695 96, 200 8, 000 103, 980 8, 163 149, 310 4,105 
NWihalegees 55) os: Soe ey eee ae BOON Ee aecee cee GOD RIA Sree 2, 400! 222-25 600 
Fur-seal pelts -....--|.--.:.-- cod poebstne bso Stresd sce bobo booscecees! sein cess] ooo seneee 2, 700 

Tote) See cs es Ss 663, 000 | 13, 920 625, 600 | 13,150 | 750,150 | 18,093 | 872,400 | 21, 323 

Clarke: Sitios ala me 
Blueback salmon ..-. 51, 750 1, 787 152,170 3, 055 53, 830 1, 855 162, 500 4, 875 
Chinook salmon ..--. 30, 200 1,310 75, 300 2,209 35,500 | 2,275 65. 825 2, 245 
Steelhead salmon..# 8, 920 268 24, 680 247 9, 300 | 254 35, 400 972 

AUC 2 ere ___ 90, 870 3, 310 252, 150 5, 561 98,630 | 3,384 263, 725 8, 092 

Cowlitz: 7 x oS ares 
Blueback salmon .-.-. 13, 000 390 20, 000 700 12, 000 420 15, 000 450 
Chinook salmon ..--. 81,000 | 3,240 137,000 | 5,480 82,500 | 3,300 110, 000 4, 400 
Silver salmon........ 26, 675 667 37, 150 743 53, 400 1, 068 27, 600 552 
Steelhead salmon ..-. 42, 325 1, 143 70, 850 aig 68, 600 1, 537 49, 400 863 
BUUNCEON eos se cc es 218, 985 2, 800 255. 263 2, 871 _ 508, 327 |__| 5, 468 __ 505, 623 5, 567 

Miopal ss socsccsee 381, 985 7, 740 520, 263 | 11,511 719, 827 11, 793 707, 623 11, 832 

Jefferson : ; 
@nltns-cods.-52- 19, 000 500 21, 000 570 14, 000 420! 37, 000 860 
PTAIUG. tase ecu eee 41, 000 820 50, 000 1, 000 60, 000 1, 200 90, 000 1, 800 
erring o sees cease see 15, 000 300 17, 000 340 16. 000 320 12, 000 240 
Silver salmon ......-. 6, 000 300 7, 000 350 a. 500 325 | 5, 000 250 
Smelis sites ke 25, 000 750 20, 000 600 | 22, 000 660 | 23, 000 690 

TOGA eerie cerns 106,000 | 2, 670 115,000 |_ 2,860 | 118,500 | 2,925 167,000 | __ 3, 840 

King: i ; 
Chinook salmon. ..--- 80,248 | 1,828 93,793 | 2, 686 146, 063 | 3,530 145, 384 4,136 
Dog salmon..-.-.-.... 289,247 | 2,415 745,485 | 5,899 861,472 | 6,832 | 1,916,220] 12,562 
MIOUNGSLS 22 /sc ee 25, 000 500 49, 000 980 70, 000 1, 400 72, 160 1, 443 
Hemming) ..s sce 35, 000 525 70,000 | 1,050 102,000 | 1,530 105, 112 1,577 
Humpback salmon TBE AD a ST Ga Nl de Pee as ee 619; 4167)" 9288) |=. Sees See 
Perchy os. 5 does ence 23, 000 460 44, 000 880 60,000 | 1,500 65, 140 1, 303 
Silver salmon...-...--. 1, 086, 960 | 13, 922 719, 700 | 13, 952 931, 081 | 17, 220 | 1, 268, 614 22, 651 
SMOG oe Artes 33, 000 825 66,000 | 1, 650 75, 000 | 1,875 98, 726 2, 468 
Steelhead salmon... 90, 570 1, 811 172, 460 3, 449 209,320) 4,187 261, 142 5, 222 
Cravereet oct eee 14, 400 600 38,400 | 1, 600 57,600 | 2,400 60, 000 2, 500 
POPS tA ake 7,500 | 3, 000 10,813 | 4,325 8,413 | 3,365 13, 125 5, 250 
Clams tie ee 108, 000 | 900 204, 000 1, 700 270, 000 2, 250 30€, 000 ___ 2,500 500 

20 ee ee i 977, 352. 29, 550, 2, 218, 651 | 38,171 | 3, 410, 365 | 55,377 | 4,305,623 | 61, 612 

Klickitat: Sonrerreyc ° ait ie | on a 
Blueback salmon ..-.) 172,817 | 5, 898 357,535 | 9,913 147,773 | 3,520 319, 952 8, 306 
Chinook salmon -.... 112, 925 3, 667 212, 410 5, 531 73, 848 2, 061 144, 855 4,149 
Silver salmon......-. 39, 005 836 42, 000 682 48,930 | 1,020 73, 054 1, 683 
Steelhead salmon....) 10,870 | 326 | _-117,875 | _ 1,733 | 78,314} 2,046 | 280,870] 4, 933 

QOLAL< winass ccnkers 835, 617 | 10,727 | _729, 820 | 17,859 | 348,865 | 8,647 | 818,731 | 19, 071 

Mason: en The | --=s 
NU VEEOLG a's wine's nieiec es = 1,500, 000 | 87,500 | 1,524,000 | 88, 100 | 1, 560, 000. _39, 000 | 1,576,800 | 32, 850 

Pacific: Cl airs — i= cant. | teen | 
Blueback salmon ....} 111, 850 | 5, 586 213,515 | 4,270 251,750; 5,034 943,975 | 18,970 
Chinook salmon...... 1, 632,953 | 71,569 | 2,119,975 | 63, 602 | 3,603, 300 |136, 559 | 3,456,775 | 136,118 
me SAMMONS Sos = soc |swosterer Ses ce | Seoe neve oe | Seats ee eae Deen 203, 000 1,015 
SUS es es ee 14,125 | 1,412 26,125 | 2,090 42,186 | 2,531- 62, 400 1, 872 
Silver salmon......-. 1, 198,000) "20950 icc ace Se cele eee 443,000 | 4,730 756, 000 7, 560 
Steelhead salmon -. 251,520 | 7,544 412,430 | 4,123 464,709 | 6,537 790,130 | 11,924 
ROATEUD Bltetare pic aiw a, wins w oie > omni taere nt lne nn cine eee oe eee eee ee | eae en ae eee 9, 000 750 
fp ae 5, 609, 400 | 81, 804 | 6,898, 200 100, 598 | 7, 890, 480 |105, 206 | 7, 588, 440 | 101,179 

LOU .scpweeesccve 8, 817, 848 |197, 197, 865. 9, 670, 245 |174, 683 12, 695, 419 260, 597 18, 809, 720 279, 388 
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Table showing by counties and species the yield of the shore fisheries of Washington— 
Continued. 

SUMMARY~— Continued. 

1889. 1890. 1891. 1892. 

Counties and species. |- ; 
Pounds. | Value. | Pounds, | Value. | Pounds. | Value. | Pounds. | Value. 

| 

Pierce: 
Chinook salmon ..... 15, 980 $480 38, 390 | $1, 152 56, 612 | $1, 698 140, 400 $4, 212 
(oltns-codo-..-. === 105, 000 2, 100 115, 000 2, 300 130,000 , 2, 600 125, 000 2, 500 
Morisalmon.......--: 72, 870 | 729 1038, 488 1, 034 91, 439 914 165, 880 1, 659 
HIOUuNGerS)--==5-=--- 80, 000 1, 200 85, 000 275 115, 000 1, 725 100, 000 1, 500 
Hgltbut ccs. seecsc 4, 000 120 3, 000 90 3, 500 105 8, 000 90 
FLEVTIN 2/26 =-1=5~ = = sec 165, 000 1, 650 170, 000 1, 700 175, 000 1, 750 225, 000 2, 250 
Humpback salmon .. 98;:615 |) 25.040) |e sae jase |e se === Q55G45)| el 982) | cost. kee. ose 
ockhSh sss en 5-0 - 42,000 1, 260 45, 000 1, 350 50, 000 1, 500 40, 000 1, 200 
Sh a Se eee 1, 000 55 9, 237 724 1, 012 57 1, 100 55 
Silver salmon.....--- 287, 535 6, 250 358, 122 7, 814 356, 304 7, 136 393, 340 7, 866 
ani ee Seer 145,000 | 2,175} 150,000] 2,250 175,000! 2,625] 200,000} 3,000 
Trout, black-spotted. 12, 000 1, 800 15, 000 2,700 16, 000 2, 880 20, 000 3, 600 
Trout, salmon .------ 13, 000 390 15, 000 450 18, 000 540 20, 000 600 
(CRO See eras 8, 000 240 10, 000 300 12, 000 360 10, 000 300 
SUA its) Neate Se Seoonee 1, 500 300 1,475 295 1, 800 450 2, 000 500 
(ats ose - = se = ce 330, 000 2, 750 420, 000 3, 500 466, 800 3, 890 384, 000 3, 200 
OWVSLCTR Eee aa m= === 360, 000 7, 500 390, 000 7, 312 420, 000 7, 875 598, 200 11, 216 
Dogfish oil -......--- 28, 500 1, 330 30, 000 1, 400 33, 750 1, 575 37, 500 1, 750 

MOtalicscs<c condos 1, 770, 000 | 32, 370 | 1, 958, 712 | 35, 646 | 2,217, 862 | 39,592 ; 2,465,420 | 45,498 

San Juan: 
IGHTTS Haceon dees: os|seciee teense deccseoe 150, 000 1,500 200, 000 2, 000 250, 000 2, 500 

Skamania: 
Blueback salmon .-.-.- 133, 315 5, 443 684, 745 | 20, 442 118, 925 }_ 3, 568 432, 280 12, 968 
Chinook salmon ...-. | 99, 275 4, 001 518, 675 | 15,560 171, 875 5, 181 257, 400 7, 762 
Steelhead salmon ---. 5, 010 190 | 29, 080 752 67, 010 1, 950 383, 190 8, 421 

otal ese. sh seks: 237,600 | 9,634 | 1, 232, 500 | 36, 754 357, 810 | 10,699 | 1,072,870 | 29,151 

Thurston: 
Oysters): .225 ---.2252 78,000 } 1,800 76,800 | 1,920 115, 200 | 2, 880 132, 000 2, 750 

Wahkiakum: 
Blueback salmon .--- 7, 460 373 59, 185 1,178 38,820 | 1,165 366, 000 10, 986 
Chinook salmon ...-. 7, 070, 100 |348, 117 | 6, 276, 800 |193,188 | 5,493,975 |203, 019 | 5,124, 250 | 193, 298 
SU Ch late ea ee ee 5, 885 588 8, 805 705 16, 708 1, 002 39, 850 1, 256 
Steelhead salmon. - 553, 590 | 16, 607 535, 240 5, dol 428, 170 7, 768 619, 060 11, 084 

otal cece = ss een 7, 637, 035 |365, 685 | 6, 879, 980 |200, 422 | 5,977, 673 |212, 954 | 6,149, 160 | 216, 624 

Whatcom; 
WIIG ERG EA eed Rec orree son ec Oneon Espo oeeesc Sec seaee 522, 760 | 11, 202 274, 225 5, 876 
LG SHUMON Ses oael So eeceded lbocebaod be seeossog bce snes eeecosadmed |asossecc 605, 325 3, 459 
Sri Giek iG) 2 boee ood Bemcorenroy | oase eee Paadeso seed eeeeered 103, 125 1, 100 163,950! 1,749 

ARotales ase oct lee ance o sa os ae mee caceicasecloe aaa ss 625, 885 | 12,302 | 1,043,500 | 11, 084 

All counties: 
Blueback salmon .... 490,192 | 19, 427 | 1,487,100 | 39,558 | 1,145, 858 | 26, 764 | 2,513,982 | 62,431 
Chinook salmon ..... 10, 207, 756 |455, 913 | 9, 547, 343 |291, 333 | 9,723, 673 |358,123 | 9, 843,627 | 363, 363 
oliMS-COds-= =. 2-2. 254, 000 5, 100 256, 000 5, 220 259, 000 5, 295 279,000 5, 665 
Dog salmon.......... 409, 327 4,109 912, 773 8, 208 | 1, 008, 051 8,806 | 3,304, 115 22,070 
Hioanders'.-2+-..-=.- 105, 000 1, 700 134, 000 2,255 193, 150 3, 288 184, 560 3,191 
Bealibuteses: + os-s2222 345, 000 5, 440 333, 000 5, 290 378, 500 6, 655 447, 000 | 7, 925 
LE Gina oe oe eee 215,000 | 2,475 407,000 | 4,590 508,000 | 5, 750 617, 112 6, 817 
Pampbackinalmon=.-|.. -o22; 392 | &; 615)|S2feee ss ase Soo: foe C4 PEL OOT lace os nace ahe ote 
IB6rch ene ten does. 23, 000 460 44, 000 880 60, 000 1, 500 65,140 = 1, 308 
MROCKHSH: 2a sse5258 102, 000 2,910 110, 000 3, 075 150, 000 4, 275 163, 000 4,515 
SHAG oes Mest ees 21, 010 2, 055 44, 167 3, 519 59, 900 3, 590 103, 350 3, 183 
Silver salmon........ 4,012, 815 | 86, 664 | 1,410,172 | 30, 291 | 2, 176,320 | 38,912 | 3,588,345 | 59,813 
Smelie22. 2-2 --ee eee 203, 000 3, 750 236, 000 4, 500 272, 000 5, 160 321, 726 6, 158 
Steelhead salmon .... 962, 805 | 27, 884 | 1,362,615 | 17,372 | 1,325,423 | 24,279 | 2,419,192 , 43,419 
Sturgeon -2 22... -s5ee 218, 985 2, 300 255, 263 2, 871 503, 327 5, 468 543, 623 5, 757 
Trout, black-spotted. 12, 000 1, 800 15, 000 2, 700 16, 000 2, 880 20, v00 3, 600 
Trout, salmon...-.--.- 13, 000 390 15, 000 450 18, 000 540 20, 000 600 
POT-RCAL DOLUs «sce sens eee teers wae ea eee ae ome cn ee. 2 cl oae nels walleneasie o|leaee area 2,700 
Ln TE eee ore oan ceecor 7,500 3, 000 10, 813 4, 325 8, 413 3, 365 18, 125 5, 250 
Ro lamaeee os ee ee 438,000 | 3,650 624,000 | 5,200 736, 800 | 6,140 684, 000 5, 700 
OCrapasessoss ees! 22, 400 840 48,400 | 1,900 69,600 | 2,760 79, 000 3, 550 
Shrimp ~:.--<.2--ss- 1, 500 300 1, 475 295 1, 800 450 2, 000 500 
Ovystera sec en os 7,547,400 128, 604 | 8, 889, 000 |147,930 | 9, 985, 680 |154,961 | 9,895, 440 | 147, 995 
SWen@lO Gs 522 ciate sas Se or SOQn Ese eee Soke 600) peck oe ZEAO0 aca kee eee 600 
Dogfish oils- .- 2. == 28, 500 1, 330 30, 000 1, 400 33, 750 1,575 37, 500 i, 750 

Grand total.-..... [25s 962, 582 (766, 516 |26, 173, 121 583, 762 |29, 386, 186 684, 893 35, 144, 787 | 767, 855 
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284 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

PACIFIC COUNTY. 

This county is favorably located in respect to its fishing resources. 

One-haltf‘of its southern border is at the mouth of the Columbia River. 

Here are located over 300 pound nets used in the salmon fishery, many 

of which areowned in the county. Here, also, a large part of the salmon 

catch of the river is taken and distributed among the salmon canneries 

on both sides of the river. Here, at certain seasons, sardines, herring, 

shad, and other varieties not now utilized hold out inducements for the 

extension of the fisheries. 

Just outside of the mouth of the Columbia, and off the shores of 

Pacific County, are good fishing-grounds on which may be found in 

more or less abundance, at all seasons of the year, rockfish, flounders, 
perch, halibut, and numerous other varieties of good food-fish, to all of 

which only slight attention is given. 

At the northern end of the county Willapa Harbor is a good haven 

for shelter, and leading from it is Willapa Bay, formerly known as 

Shoalwater Bay, which is noted for its extensive beds of native oysters, 

as well as the abundance of salmon occurring during the fall. 

The fisheries of Willapa Bay are confined to the salmon and oyster 

business, in addition to which a small quantity of crabs taken in the 

salmon nets are utilized. 

The run of salmon was fair in 1889, light in 1890 and 1891, and the 

largest in many years in 1892. The fish in 1892 were also of larger 

size and better quality than the average of past years. Three can- 

neries are located on the bay, but only one of them was packing during 

1892. The low price of canned salmon and the light run in 1890 and 

1891 were so discouraging to the canners that two of the canneries did 

not resume in 1892, and the only one packing was ill prepared for the 

large run, and was obliged to shut down in the height of the season, 
owing to lack of cans in which to pack. The first salmon to enter 

this bay are the chinooks, locally known as black salmon; they run 

from the last of July to the last of August, with some stragglers later. 

Silver salmon appear about the middle of August and drop off in Sep- 

tember, to be followed by dog salmon and another run of silver salmon 

during the last of September or early in October. A few steelheads are 
found in November, but only alight run of them occurs before December, 

after which they are to be found more or less abundantly all winter. 

The salmon catch is chiefly by pound nets, of which twelve were 

located on North River and three on Willapa River, near their entrance 

to the bay. As showing the abundance of salmon in 1892, the catch of 

1,700 salmon, of which 1,460 were silver salmon, at one lift of a single 

pound net may be recorded. Pound nets are put down in August, 
previous to which time the fishing in Willapa Bay is of small extent 

and for local use. 
The prices paid the salmon fishermen during 1892 were 10 cents each 

for silver salmon, 25 cents each for chinook salmon, and 5 cents each for 
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dog salmon. During 1892 no arrangements had been made for salting 

the catch of salmon, and preparations for canning were based on the 

expectation of only a light run, as in the two previous years. At the 

date of closing, thousands of salmon were taken from the pound nets 

only to be refused at the cannery and then thrown away from want of 

salt and barrels in which to cure or tins in which to pack them; the 
fishing was consequently discontinued. 

During December, 1892, the railroad reached Willapa Bay, its ter- 

minal being at South Bend on the Willapa River. The first house in 

South Bend is reported to have been built in 188); in 1892 the town had 

a population of 2,000. With the advent of the railroad a cold-storage 

company was organized to engage extensively in the fresh-fish trade. 

Should the plans of the company be realized it would be of great 

advantage to the fishermen and would provide an outlet for any such 

abundance of salmon as was witnessed in 1892. 

The growth of the salmon fishery of Willapa Bay from 1890 to 1892 

was phenomenal. In 1890 the only salmon taken were for local use. 

In 1891 30,000 pounds of silver salmon were shipped fresh, in addition 

to the local consumption. In 1892 10,800 cases of silver salmon and 

2,900 cases of dog salmon were canned, and 75,000 pounds of fresh 

chinook salmon were sent to market, the total catch of the 45 salmon 

fishermen being 1,034,000 pounds, valued at $10,075. 

The oyster industry of Willapa Bay has its principal headquarters at 

Bay Center, though the business is important at Oysterville. In 1892 

365 persons were employed, including 143 Indians; $47,735 was invested, 

and the value of the output was $101,179. Next to San Francisco Bay, 

the oyster industry of Willapa Bay is more important than elsewhere 

on the Pacific Coast. 

Since the oyster beds in Willapa Bay were visited by the writer in 

1889 they had suffered severe loss from numerous storms; at times 

the shoal waters of the bay would sweep the oysters from the beds, 
leaving them in rows, buried in the mud and grass of the bottom. 

Thousands of bushels of oysters were thus killed. With the increased 

care of the beds, the replanting of the small oysters and of shells, the 

great losses by storms have been overcome, and the quantity of oysters 
taken for market has been kept up to the average of late years. For 

years the business was carried on with little or no regard to the future 

interest of the beds, the chief and only aim of the fishermen seemingly 

being to take all the oysters possible during the time permitted, without 

cultivating or caring for the bedsin any way. The decline in the native 

beds called attention to the necessity for preserving them from complete 

depletion, and measures were taken by the State with that end in view. 
During the open season before cold weather the native oysters are 

gathered by hand at low tide, the beds being entirely exposed, and 

only the market oysters being taken. With the return of the tide the 

oystermen work from boats with tongs, and the catch under such cir- 

cumstances is culled, all small oysters and old shells being returned to 



286 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

the water. During the prevalence of cold weather rakes and shovels 

take the place of hand-picking at low tide, and the oysters are culled, 

as is done with those taken by means of tongs. 

The oysters gathered at Bay Center are mostly marketed at San 

Francisco; those taken at Oysterville go to Portland, Oreg. 

The quantity and value of the oyster output of the bay in 1889, 1890, 

1891, and 1892 were as follows: 

1889. 1890. 1891. | 1892. 
Location. Wa -- S| SSS = saa 

Bushels. Value. | Bushels. | Value. | Bushels.| Value. | Bushels.| Value. 
nit | vi —|——— eear 

Bay Center ......-. 80, 490 | $70, 429 100,720 | $88,130 118,268 | $94, 614 114,250 | $91, 400 
Oysterville ........ 13,006 | 11,375 14,250) 12,468 | 18,240 10, 592 | 12, 224 | 9, 779 

Total 2-2-2: 93, 490 81, 804 114, 970 | 100, 598 131, 508 105, 206 126, 474 | 101, 179 

CHEHALIS COUNTY. 

The fisheries of this county are located on the Chehalis River, mostly 

near its mouth, and in Grays Harbor. In addition to the commercial 

fishing which is there carried on, considerable quantities of fish are also 

taken by Indians belonging on the Quinaiult Reservation, who fish in 

the river of the same namé for local consumption. Fishing in the 
Chehalis River is done by means of gill nets and pound nets, the only 

fish utilized being salmon and sturgeon. Ocean food-fish in great 

abundance and variety are found just outside the harbor. These, 

together with the salmon, sturgeon, trout, and other fish found in the 

river and bay, will doubtless lead to a marked development of the 

fisheries of this county within a short time. 

During 1889 three canneries were located on the Chehalis River 

whose aggregate pack was 31,550 cases. The very large output of 

canned salmon in that year on the west coast resulted in such low 

prices that many canneries were kept idle during the next two years, 

among which were the three canneries on this river. The only fishing 

carried on during 1890 and 1891 was a limited amount of gill-net salmon 

fishing in the Chehalis, and the Indian fishing already alluded to. 

In December, 1891, a branch of the Pacific Railroad was opened to 
Ocosta, near the entrance to Grays Harbor. The facilities for ship- 

ment thus furnished and the opening of a cannery the following year 

revived the business that for two years had been almost abandoned. 
A cold-storage company was organized which contemplated entering 

largely into the fresh-fish business and shipping to Atlantic cities by 

means of refrigerator cars. During the fall of 1892 the run of the 

several varieties of salmon was very good. Chinooks, locally known as 

black salmon, entered the river in limited numbers as early as August 
10, and by the 15th they were quite abundant; their average weight 

was 24 pounds. Silver salmon were found from the last of September 

to the first of November, averaging 12 pounds in weight. There wasa 

short run of dog salmon from October 10 to November 1, these fish 
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having an average weight of 12 pounds. There was also a small run 

of dog salmon in the river after November 1. Steelheads are found 

from November to the following March, but the closing of the canneries 

before the run begins had, prior to building the railroad, prevented 

their utilization. The prices received by the salmon fishermen in 1892 

were 30 cents each for chinooks, 15 cents each for silver salmon, and 

5 cents each for dog salmon. In 1892 there were 102 fishermen em- 

ployed in the salmon fishery of the Chehalis River, 34 of whom came 

from the Columbia River after the close of the season on that stream. 

Of the capital employed, amounting to $52,285, $7,300 represented nets, 

boats, ete., brought from the Columbia. Fifty-eight Chinamen were 

employed as cannery hands. The aggregate catch of salmon on the 

Chehalis in 1892 was 1,472,215 pounds, with a value to the fishermen 

of $22,050. This quantity included salmon canned, used locally, and 

shipped fresh by express. During the years 1889 and 1892, when 

salmon canning was done on this river, the following quantities of the 

different kinds of salmon were packed: 

Species. 1889, 1892, 

Cases. | Cases. 
Rien Steers ata Seater enim aie ois A aislatiaic eins ssse tonne thet cm decce aun icta pee denaeand 13, 240 | 4,500 
SUITED 2. Sept GORE BROS GRD DOCS SEE See ai ares eer an Gs Se IE ae 18,310 | 7,700 
BN es anya ene ats aieete cto ataioie 6 mintaiaraieha)ainis) siden injetarate stuisin aieisiseis ete heiciasie winiclo.s slalaen Saas oS Sis ate oe 100 

Sturgeon have always been more or less abundant in the Chehalis 

River, but up toa recent date no value was attached to them, and 

those found in the pound nets were knocked in the head and thrown 

away. Direct rail communication soon brought buyers from Puget 

Sound, and no more sturgeon were discarded. In 1892 38,000 pounds of 

sturgeon incidentally taken in the pound nets were disposed of; the price 

received by the fishermen being one-half cent a pound gross weight. 

A few fine shad are taken in the pound nets of Chehalis River, but 

no special fishing for shad is done at any time. No nets of any kind 

are used until the fall run of salmon begins, by which time the run of 

shad is probably nearly over. The few shad taken are eaten by the 

fishermen. Salmon trout are found plentifully in the Chehalis River, 

but are fished for only by sportsmen. 

JEFFERSON COUNTY. 

rhe fishing business of this county centers at Port Townsend. The 

many advantages which this point possesses for the carrying on of an 

extensive fishing industry have often been mentioned. The city has 

one of the best harbors on the Pacific coast. Many varieties of desir- 

able food-fish are to be found almost at the city’s docks. The halibut, 

cod, and other fish, which are found in abundance just within and out- 

side the Strait of San Juan de Fuca, are much nearer to Port Townsend 

than to any other city or important shipping point. The fisheries have 

not reached that stage of development which was anticipated a few 
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years ago, chiefly for the reason that the attempts to utilize the fine 

resources of the region have not been sufficiently extensive and enough 

capital has not been put into the business to demonstrate the success 

of the industry. The great depression in all kinds of business during 

the past few years had its effects here as elsewhere and prevented the 

introduction of new enterprises or the enlargement of those already in 

existence. There is little reason to doubt that in the near future 

the fishing business of this county will be of great importance. A 

number of small-sized sailboats using hand lines for cultus-cod and 

halibut furnish the city with an abundance of food-fish, the surplus 

catch being sent to the various ports on Puget Sound. This, at pres- 

ent, constitutes the extent of the fishing industry of the county, with 

the exception of a small amount of seine fishing for herring and smelt. 

The western end of this county, which borders on the Pacific Ocean, 
is mountainous and unsettled, and maintains no fisheries. 

CLALLAM COUNTY. 

On the west this county abuts on the Pacifie Ocean, while its northern 
border extends the entire length of the Strait of Fuca. It is therefore 

conveniently located with reference to the fishing-grounds, and it main- 

tains fisheries of great and growing importance. The chief fishing 

centers are Neah Bay, Port Angeles, and Dungeness. 

The fishery resources of this county are varied and valuable. The 

western section is mountainous and sparsely settled, and the fishing is 

confined to the taking of salmon by the Indians living along the banks 

of the Quillaiute River, which flows through their reservation. Small 

quantities of halibut and cod, with an occasional whale, are also taken 

by these Indians, who depend chiefly on these products for their winter 

supply of food. During the early spring months, for several weeks, the 

fur seal is found resting and feeding off the shores of this county before 

proceeding on its migration to Bering Sea. In the fall immense num- 

bers of salmon come in from the ocean on their way up the strait and 

sound. Herring, anchovies, and smelt are also found in large bodies. 

The fishing banks and shoals in the immediate vicinity of the north- 

western end of the county abound with fish, of which halibut, cultus-cod, 

rockfish, and black-cod are most sought after, while flounders, perch, 
dogfish, sharks, sculpins, and many other species are also abundant. 

The value of the fishery resources of this section has long been known, 

but up to the past few years the attempts made to utilize the resources 

have been limited. 
In 1889 these fisheries were investigated for the United States Fish 

Commission by the writer, who again visited the region in 1892. In the 

interim the attention of the fishermen had been especially directed to 

this section by the printed reports distributed by the Commission, and 

as a result the fishermen largely extended their operations in that 

vicinity, marketing their catch at the various cities on the strait and 

sound, whence the surplus was shipped to the interior. 
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Neah Bay.—The most important of the fishing communities of this 

county is Neah Bay, located on a reservation of the Makah Indians. 

Its nearness to the fishing-grounds makes it important as a harbor of 

refuge for fishermen of this entire region. In 1892 the Indians of Neah 

Bay numbered 442. They are industrious, self-supporting, quiet, and 

peaceable. The only work performed by them is connected with the 

fisheries, with the exception that during the hop-picking season men, 

women, and children are engaged in the hopyards of the white settlers 

of distant counties on or near Puget Sound. As reported in 1889, these 
Indians continue to procure the larger part of their food supply from 

the fishing-grounds of the Strait of Fuca and the adjacent ocean. No 

records are kept of their catch, and the amounts credited in the tables 

are based on careful estimates made at the agency. 

Halibut are the favorite food-fish of the Indians. It is estimated 

at the agency that 280,000 pounds of this fish are used annually as food, 

in addition to the quantities sold. During 1892 a fishing firm located 

at Tacoma had a steamer employed in visiting the grounds near Cape 

Flattery and buying the catch from the Indians and the small sailing 

vessels of white men. It is the practice of the Indians to go into camp 

near Cape Flattery, where the fish are dressed and disposed of, those 

not sold fresh being taken home and smoked for future use. The home 

market thus created induced a largely increased catch. 

The average daily catch of a halibut canoe is about 40 fish, having 

an average welght of 30 pounds, many of the fish taken being much 

heavier. The fishing season is from the middle of May to the middle 

of August, after which time three-fourths of the Indians leave for the 

hop vineyards. The halibut continue to be taken by the Indians with 

large, cumbersome wooden hooks made by them, which they prefer to 

the regular trade hooks used by white men. Halibut have been found 

in their usual abundance on the several fishing-grounds inside and 

outside the Strait of Fuca, although the larger catch is taken in the 
ocean. In rough and stormy weather fishing can be successfully carried 

on inside the mouth of the strait. 
In 1892 new grounds were resorted to with excellent results. These 

were located from 25 to 40 miles southwest from Cape Flattery, and 
fishing was done ina depthof 75fathoms. The Indians of this county 

pay but little attention to salmon. Their catch is only made by troll- 

ing a bone or spoon hook in the American waters of the Strait of 

Fuca. The principal portion of the salmon run, which occurs in the fall, 

is said to be on the British side of the strait, on reaching the inner 

extremity of which the fish turn into their customary routes, one body 

going into Puget Sound and one going northward into the Strait of 

Georgia destined for the Fraser River. 

The pursuit of the fur seal is an important branch of the fisheries 

carried on by the Indians of Neah Bay. Small sailing vessels making 

their headquarters at that point are employed, several of which are 

owned by the Indians. In addition to the five sailing vessels used, in 

F. R. 93——19 
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1892 two others were bought and one was built in Seattle, too late for 

use during that year, all of which were to be put into this fishery in 

the following season. 
Whales are pursued in large canoes that often go 15 or 20 miles 

from the shore. Only harpoons and lances are employed by the Indians 

in the whale fishery. After being killed, the whale is buoyed with large 

air bags made from the skins of sea lions and towed to the shore, where 
it is soon cut up and divided among the tribe. The blubber is cut into 
long, narrew strips and smoked for later use as one of their favorite 

articles of food. 

The Indian, almost from infancy, is familiar with the canoe and its 
management. Very young children are often noticed dexterously 

manipulating the paddle in miniature canoes, and during youth the 

greater part of the life of the Indians is spent in their canoes. Strange 

to say, however, they do not feel safe on the deck of a vessel and seldom 

become good sailors. Even in the fur-seal fishery in which the Indians 

are the owners of the vessels employed, they never go any distance 

from land without having a white man aboard as navigator. 

- On returning from a fishing trip, the work of the Indian fisherman 

ceases until he again enters his canoe. The women meet the boats as 

soon as they land and attend to all the details connected with the care 

and preservation of the catch. 

The canoes used by the Indians are all made of red cedar, each from 

a single log. Canoes of different sizes are employed in the different 

fisheries, the standards being about as follows: 

Dimensions and crews of Indian canoes, Neah Bay. 

Fisheries in which employed. Length. Beam. | Crew. 

Feet. Feet 
SEIN TR Aas Spo Se Sao Sine OD OSB EOS DADO bE IGObe SSCciC ISao danced dadonsacse: 0 24to3| 1to2 
DML TED ae rane inte aw aestare nea ante Sep Sa oe ie se mace ee aris ie eee Relea eee 30 to 33 5 | 4to6 
WEES B ie oen'2 ot Se peices amen as a/erelale a maioine Sain eames hom beeing 35 to 40 6to7 8 
SEO esas et eraie ete iele ete ea ae einer aie etn als teenies atari, = ieee mieten tee ee ean 22 | 24 2 

-The quantities and values of the products taken by the Indians of 

Neah Bay when fishing in their canoes were as follows, the figures 

applying to each of the years 1889 to 1892, inclusive. In addition to 

the products shown, the Indians of the same tribe and county living 

on the Quillaiute River took 300 fur seals, valued at $2,700, and a large 
amount of fish for local consumption of which no estimate can be given. 

1889. 1890. 1891. 1892. 

Species. _—_————_——— — 
Pounds. | Valve. | Pounds. | Value. | Pounds. | Value. | Pounds. | Value. 

DO hee Ss a ee 300, 000 | $4,500 | 280,000 | $4, 200 290,000 | $4,350 | 325,000 | $4, 875 
Ra NOMe eee cee seeded ecke 48, 000 720 | 35,000 525 | 42,000] « 630] 60,000 900 
Cod (cultus and black)..... 100,000 | 1,500 90,000 | 1,850 85,000 | 1,275 87, 000 1, 305 
ETICRSULB Wate hee be widlefe we'cie a 10, 000 150 15, 000 225 15, 000 225 25, 000 375 
Whales) s225.0..-. number. - (4) 8c0 (3) 600 (12) 2, 400 (8) 600 

PROM ic cuvwowtvosces on 458,000 | 7,650 | 420, 000 6, 900° 432,000 | 8,880 | 497,000 8, 055 
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During 1889 and 1890 the sealing vessels of Neah Bay were seized 

for illegal sealing. In 1891 they took 815 seals, which were sold for 

$14,947, and in the following year 1,743 seals were killed, which 
brought $16,537. Three vessels were used in 1891 and five in 1892. 

Port Angeles.—Prior to 1891 the fisheries of this port were confined 

to the operations of the Indians who live in the vicinity, but with the 

growth of the place during the years covered by this report more atten- 

tion was given to developing the fishing business. A fishing and 

canning company under the name of the Port Angeles Packing Com- 

pany was organized in 1892, a small cannery was built, and $10,000 was 

invested in the plant. The business was started too late in the season 

to do more than prepare for the ensuing year. 

Two small vessels and several boats were engaged in the line and 

gill-net fisheries of this place, the catch, consisting of cultus-cod, hali- 

but, and salmon, being marketed at Port Townsend or Seattle, when 

not sold locally. Fish of numerous varieties are fairly abundant at 

most seasons of the year, and the port has one of the best harbors in 

this region. It would therefore appear that with the further growth 

of the country the fisheries will receive more attention. In 1891 and 

1892 the following quantities of fish were taken by the fishermen of 

Port Angeles and the immediate vicinity, including some Indian fisher- 

men of Klwha Creek, located 6 miles west of Port Angeles: 

1891. 1892. 

Species. ; 
Pounds. | Value.| Pounds. | Value. 

SALMON scree sect ewss vossectece esl sss cede es ceke ee newest encase 30, 000 $600 46, 000 $870 
SU) Oya SOP Se capa aieae sera ie a eR pa gE eta eR ys op 25, 000 1, 000 34, 000 1,180 
hocktigh..< tos. adsa-cecsace eae case ccn ene eseb cde oes ceucaenaeos 35,000 | 1,050 50, 000 1, 480 

Rotacaster e kay Oe ae eae Tee ee ee ee ao AR, 90,000 | 2,650 | 130,000] 93,530 

Dungeness.—Dungeness is a settlement composed for the most part of 

Indians, with only a few white families. The section is rough and 

mountainous, the harbor is shallow, and the conditions do not appear 

favorable for a great increase in the fisheries. Some little fishing is 

carried on from canoes, with hooks and lines, by Clallam Indian men 

and women. Any surplus catch, which is seldom made, finds a market 

at Seattle. The quantity taken varies but little from year to year, and 
in 1892 was about as follows: 

Species. Pounds. | Value. 

MOD ow cle <= se cnc onan rite eee mee Se See eee ae Re RE Soe Bes te Some cameo e ee ane ae 125, 000 $3, 750 
Malinsicod:and) black-cod <-524 a sasn geass soe ee Mens cocse waves -bceee se eoememees 30, 000 1, 000 
RBC LCR See oe Sis aoe Lene ae UC Nee ee CE DY Re AT TSN ETRE 50, 000 1, 500 

TC SS RRR TE ah dy pk URE ate te AS oe St As 205,000 6, 250 
eee ee 
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PIERCE COUNTY. 
¢ 

This county occupies the head of Puget Sound and has as its fishing 

center Tacoma, where most of the fishermen of the county reside and 

nearly all of the catch is marketed. With the recent growth of the 

city, the construction of a large cold-storage warehouse, and the invest- 

ment of more capital in the industry, the outlook for the fisheries is 

very encouraging to the fishermen, and the results of the business 

present a considerable increase since the last report. 

The principal fisheries are for salmon, carried on with pound nets; 

for cultus-cod, halibut, and rockfish, with lines; for flounders, herring, 

salmon, smelt, etc., with seines; and for oysters and clams, with tongs. 

The most important single products are oysters and silver salmon. 

During 1892 a firm largely interested in the fisheries placed the 

steamer Francis Outting in the business. This steamer was chiefly 

used as a transporter, making frequent trips from Tacoma to the several 

fishing banks of the scund and strait. The fishing season extended 

from May 1 to November 2, during which time about 500,000 pounds of 

halibut, 50,000 pounds of black-cod, and 75,000 pounds of cultus-cod 

were bought from the fishermen on the fishing-grounds, in addition to 

which the crew of the steamer caught about 20,000 pounds of halibut. 

On securing a fare the steamer returned to Tacoma, where the catch 

was placed in cold storage until needed. Fishing for halibut and the 

other fish is done by a small fleet of sailing vessels using hand lines. 

Besides the halibut, black-cod, and cultus-cod brought in by the 

steamer, this firm handled considerable quantities of salmon, smelt, and 
sturgeon. After supplying the local demand, the surplus catch was 

packed in refrigerator cars and shipped to points east of the Rocky 

Mountains. The sturgeon handled came by rail from Grays Harbor 

the other fish were caught locally. This was probably the first year in 

which smelt were sent from the Pacific Coast to the Kast. The business 
of freezing and shipping fresh fish to eastern points promises a large 

increase in the near future. In 1891 one car, with 20,000 pounds of 

fresh fish, was senteast. In 1892, up to the middle of December, eleven 

cars, containing 297,369 pounds of fresh frozen fish, had been sent, 

while half a dozen car loads still remained in storage, to be forwarded 

later. 
KING COUNTY. 

The most important fishing center of this county is Seattle. The 

rapid growth in the population of Seattle, the building of a cold-storage 

warehouse, and the establishment of new fishing firms have led to a 
threefold increase in the fisheries of this county as compared with 1883. 

The saimon canning business of Seattle and vicinity has fluctuated 

considerably in recent years. In 1889 three canneries were operated. 

During that season one was destroyed by fire, and the following year 

another shared the same fate, and the third was closed. The cannery 

destroyed in 1890 was burned during the packing season, but the 

business was continued in a hastily provided temporary building, the 
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packing for the season being necessarily much reduced, owing to the 

interruption. A large new cannery to replace the loss by fire was con- 

structed, and was the only one in operation during the years 1891 and 

1892. The most abundant salmon taken in this county is the dog sal- 

mon, which constitutes about five-twelfths of the catch. Silver salmon 

is next in abundance, representing one-third the catch, while steelhead 

and chinook salmon, respectively, comprise one-sixth and one-twelfth 

of the yield. In 1889 about three-eighths of the salmon catch of this 

county was obtained by means of pound nets, but in the later years 

the use of purse seines bas been increasing and pound nets have been 

given up, so that in 1892 three-fourths of the catch was made with purse 

seines and one-fourth with gill nets. 

A fleet of small-sized schooners, built for the fisheries during the 

years 1891 and 1892. at once inaugurated the halibut fishery, and their 

catch met with a ready sale at Seattle. 

The business of shipping fish fresh in refrigerator cars is growing in 

importance. Shipments are as yet confined to fresh salmon and halibut 

consigned mostly to points east of the Missouri River. Hach car carries 

from 12 to 18 tons of fish. In 1890 six carloads, comprising 195,250 

pounds of fresh fish, were sent east from Seattle; the following year, 

nineteen carloads, aggregating 690,210 pounds, were sent east. Up to 

December 1, 1892, five carloads, equivaient to 121,550 pounds, had been 

sent, and it is probable that the shipments during the remainder of the 
year would make the aggregate for the season fully equal to that of 1891. 

The Puget Sound and Alaska Commercial Company, of Seattle, was 

the pioneer of the cod-fishing business of that city. The firm began 

operations in February, 1892, and on March 5 of that year sent the 

schooner Moonlight, of 68 tons, with a crew of 17 men, on the first cod- 

fishing trip from Seattle. The vessel fished in Bering Sea and returned 

to Seattle on August 20 with 175,000 pounds of salt cod. Soon after 

being landed the fish were prepared in the usual manner as boneless 

cod and placed on the market. The success attending this first trip 

and the favorable reception accorded the prepared catch indicate that 

the future may see this business largely increased. 

The pelagic fur-seal fishery has for many years received considerable 

attention in Seattle. Of late more vessels and larger craft have been 

eagaged in this branch of the fisheries. During 1892 the vessels were 

very successful in taking seals and in receiving good prices in the 

London market, to which the entire catch was sent. At the close of 
1892 vessels were being overhauled and made ready for an early start 

in January, 1893, for the distant sealing-grounds off the coast of Japan. 

SKAGIT COUNTY. 

This county is favorably located with reference to the f shing-grounds 

of the Strait of Fuca and Strait of Georgia, and will no doubt come 

into prominence with the further settlement of the section, but at the 

present time it maintains no local fisheries, and the only feature which 
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entitles it to mention is the offshore cod fishery carried on from Ana- 

cortes, in this county. During 1892 direct rail communication was 
established between Seattle and this county, with the water terminal 

at Anacortes. This town was one of many communities that the open- 

ing of the railroad brought into existence. Up to the date of the visit 

of the agent of the Fish Commission no attention had been given to 

the fisheries, with the exception of the cod fishery noted. 

In 1891 Capt. J. A. Matteson, of Provincetown, Mass., brought to 
Anacortes the schooner Lizzie Colby, which had for a number of years 

been engaged in the Grand Banks cod fishery out of Provincetown. 

On the arrival of the vessel she was at once sent to the fishing banks 

in Bering Sea. Although the season was late when fishing began and 

the operations were continued only twenty days, 85,000 pounds of cod- 

fish were taken and brought to Anacortes. On March 17, 1892, this 

pioneer vessel in the cod fishery of Washington sailed from Anacortes 

on her second trip to Bristol Bay, Alaska, returning August 30 with 

364,000 pounds of codfish, which were caught in three months’ fishing. 

On the return of the vessel the cargo was stored under pickle in tanks 

until needed. As occasion requires, the fish are dried on outdoor 

flakes, and prepared for market as boneless codfish. The fish are sold 

in Seattle, Portland, and other cities of the west coast, and one car load 
was sent to Boston, Mass. 

WHATCOM COUNTY. 

This is the most northern county of the Pacific Coast of the United 

States. It lies at the southern entrance to the Gulf of Georgia and 

just northeast of the Strait of Fuca, and is of considerable importance 

in connection with the fisheries. Salmon on their way to the Fraser 

River pass the shores of this county, off which they are usually found 

about a month earlier than they are in the Fraser. The fisheries are 

centered at Point Roberts, a military reservation. Numerous varieties 
of fish are here found, but only salmon at the present time have any 

commercial importance. Previous to the establishment of a salmon 

cannery at Point Roberts in 1891, all the fishing of the county was 
confined to the period of the early run of salmon on their way to the 

Fraser. At that time the catch, of which no reliable report could be 

procured, was used locally, and sold to the canneries over the boundary 
line, on the Fraser River, and was much less than in 1891 and 1892, 

During 1892 over three-fourths of the catch was taken by the 85 

white men using purse seines and pound nets, and less than one-fourth 

by 100 Indian fishermen employing reef nets and gill nets. The reef 

net, of which a diagram and description were given in the previous 

report on the fisheries of this coast, is gradually going out of use, only 

10 being used in 1892, against 20 in 1891. The proportional quantities 

of salmon taken with the different kinds of apparatus are as follows: 
Pound nets, two-tenths; purse seines, six-tenths; gill nets, one-tenth; 

reef nets, one-tenth. Silver salmon and skowitz or dog salmon are 

taken by purse seines and gill nets; sockeye or blueback salmon are 
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caught by pound nets, while all species are taken in small quantities 

in reef nets. The average gross weights of the different species of 

salmon taken at Point Roberts in 1892 were as follows: Blueback 

salmon, 7 pounds; silver salmon, 74 pounds; dog salmon, 103 pounds. 

The prices paid to the fishermen for these fish were 15 cents, 8 cents, 

and 6 cents, respectively. 

The total quantity of salmon taken in 1891 was 625,885 pounds, and 

in 1892 1,043,500 pounds, all of which were caught and used in canning 

at Point Roberts. 
SAN JUAN COUNTY. 

This county consists of numerous islands lying midway between the 

island of Vancouver on the west and Skagit County on the east, in 

the direct line of migration of the large bodies of salmon on their way 

from the ocean to the Fraser River and other streams of the northwest 

coast. While the opportunities for commercial fishing for salmon and 

other fishes are regarded as extremely good, the fishing industry is 

insignificant. On Waldron Island some attention was given to the 

taking and smoking of herring during the years 1891 and 1892, several 

hundred thousand pounds of raw material being utilized annually. 

After being smoked the fish are packed in small boxes holding 5 or 6 

pounds, and find a ready market in the cities of the Pacific Coast. 

THE OYSTER BUSINESS OF PUGET SOUND. 

Native oyster beds are abundant in Mason and Thurston counties, 

the beds in Mason County being in Oakland Bay, Case Inlet, Totten 
Inlet or Oyster Bay, and Hood Canal, and those of Thurston County 
in Mud Bay near Olympia; all of these bodies of water are tributary 

to Puget Sound. During the past few years more attention has been 

given to the native beds of this region. The small seed oysters obtained 

from the cull have been planted, and starfish found on the beds have 
been destroyed. In all cases in which some care has been bestowed on 

the beds a gain in the output has resulted, while localities where the 

beds have received no attention have generally shown a decrease, some 

beds worked as late as 1889 now being abandoned. In past years 

starfish have been very destructive to the native beds of Puget Sound; 

of late the efforts to rid the beds of this injurious animal have been 

increased, and depredations have been almost entirely prevented. The 

beds are exposed at low tide, at which time the starfish are gathered 

by hand and with forks, and used on the land for fertilizer. 
In taking oysters in the Puget Sound region tongs are but little 

used—in some instances not at all, the oysters being picked by hand at 

low tide, and carried to floats, where they are culled, small seed oysters 

and shells being returned to the beds. 

Market oysters are sent to Olympia, Tacoma, Seattle, and other 

points, in sacks containing 115 pounds, equivalent to 2 bushels. Prices 
in 1889 were $3 per sack, and in 1891 and 1892 $2.50 per sack. The 
oyster season is from September 1 to May 1. Two sacks per day are 

considered a fair quantity to be taken by one man. 
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Considerable interest is being taken in the question as to whether 

eastern oysters will propagate or thrive in the waters of Puget Sound. 

It is reported that the experiment will soon be given a trial by planting 

a consignment of oysters from the Kast. 

The extent of the oyster industry of Puget Sound in the years 1889 

to 1892, inclusive, is shown in the following tables. The number of 

men engaged and the capital invested in this industry show little 

change from year to year, although there has been a slight increase in 

the quantity of products, with a reduction in their value, In addition 

to the persons shown in the table, there were perhaps as many more 

employed at odd times in connection with the industry, but their 

operations were too brief to entitle them to mention in the tables. In 

addition to the quantities of oysters given for Mason and Thurston 

counties, about 10,000 bushels are taken annually from these counties 

by fishermen living at Tacoma, to which place their catch is credited. 
In 1892 small beds of a bivalve mollusk (Placunanomia macroschisma) 

of no economic value were found between Tacoma ard Seattle. Con- 

siderable attention was given to this discovery, because of the extensive 

notices in the press. By the newspapers the shellfish were almost 

invariably designated as valuable beds of eastern oysters. Their shells 

were about the size of a medium eastern oyster. The soft part of most 

of them was of a bright red color, resembling fresh meat rather than 

shellfish. The Indians of the sound have long been familiar with these 

mollusks, and report them as good for food at certain seasons and as 

poisonous at other times. No experiments as to their value for food 

were made by the whites, and the beds remain undisturbed. 

Persons employed in the oyster industry of Puget Sound. 

| oe 
Counties and countries. Naas hte 

iA | 
Mason: 
Med Sttbe i se ces etsinvee = einiels stow apne Setatn cl ala.s(eieimiatsiara etnies ire ee ie 40 | 45 
iniihed. states i(midianss. of sce cas. 25 fees nce ceew ath abemnseenee ok - 11 | 11 
LE ITY eae si at Racer oe oR wie ted ied WM ears, Meh nt ee ae teat SA Oi Mie en ag 8 | 8 
IM ACG Wo ce pe eae Ue cloe reams mird ok eens Se naire ae = nee en Sintee aa hale eee teintatls orateretotetess Bil. 32 eee 

MTA Ys Coc «onc eden ok at Bod chet ee bak Ca sce tee ee te eee ere 64 | 64 

Thurston: | 
Dnited States, (Indians) © see. sen ews o'vin estas since ew seins te owe = plete teeny ete tian | 12 12 

Grand total’. 22so02) wh dusvd-eccn zs te ce Sek ks oe: Dl pe ee ere 76 | 76 

Boats, apparatus, shore property, and cash capital employed in the oyster industry of 
Puget Sound. 

Mason. Thurston. Total. 

Items. — oo = SSS 
No. Value. | No. | Value. | No. | Value. 

eri Se = a 2 feced te ML eer i | 2 

IIR aS CB ia'o c.Akwis ca a Gin nm oo me acs e Relaiewine moles seebtoe seein a78 | $1,560 b25 $750 1038 $2, 310 

PUD CO ee tera pnw ain woman cnn nip = is clin in edna eice ewainnnes 43 | 172 10 40 53 | 212 
SEP LAER ee bic hate o cs wee 5a stetloee ee eno Ones eletele ketene wale 40 2,000 5 250 45 2, 250 
BH GTEERTO DOLD: -f oma <3 wn an 40 <n casecMenenee dese een wer janeu-e TS O00 bea enc ee Re | Bae a 1, 000 
DARINGRDLUAN te cbc ccc lle c's ote geen kees ena gran sie wows pe Se Bb, 0008) na=e | Seb ets sa Sapte 5, 000 

ee Rd SS he es Se Pee aa 161 | 9, 732 40 | 1,040 201 | 10,772 

a Rowboats. b Canoes. 
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Product of the oyster industry of Puget Sound. 

Mason. Thurston. Total. 
Years. — i - 

Bushels. | Value. | Bushels.| Value. | Bushels.| Value. 
eT = ss nt cas 

| 
TeeQmememee set tee heh iS: S042 cok eee 25,000 | $37,500 1, 200 $1, 800 26, 200 $39, 300 
M8905. ---4 (oO: Dot L cicbescHepeosr cere 25, 400 38, 100 1, 280 1, 920 26, 680 40, 020 
USN petites crate ete oe ctite a Lai 'a,eje'cis ale Soe eae 26, 000 39, 000 1, 920 2, 880 27, 920 41, 880 
PS eee eee me ie te icisinic cies) c <5 enmarnla tne 26, 280 | 32, 850 2, 200 2, 750 28, 480 | 35, 600 

ALASKA. 

GROWTH OF THE FISHING INDUSTRY. 

Until a few years ago the wonderful fishery resources of Alaska were 

little known except to the natives of the country. Attention was called 

to this distant portion of the United States by Dr. Tarleton H. Bean, 

of the United States Fish Commission, in the report of the Commis- 
sion for 1880. This report was extensively copied and was read with 

great interest, and its accounts of the wonderful abundance of salmon 

and other fish were by many received with doubts similar to those 

entertained two hundred and fifty years before regarding the reports 

carried to Europe as to the abundance of fish off the New England 

coast. Time has proved that the statements of Dr. Bean were quite 

moderate and fully reliable. Notwithstanding the great abundance of 

fish in Alaskan waters, the total value of the fish utilized in 1880 by 

others than natives was shown to have been insignificant. 

Soon after attention had been called to Alaska and its resources by 

the United States Fish Commission, many persons engaged in the salmon 

business on the Columbia and other coast rivers gave the subject of 

Alaskan fisheries careful consideration. - Although the fish were very 

abundant, the great distance of the grounds and the expense necessary 

to establish a plant there were considered to involve too great a risk to 

warrant the inauguration of fisheries. The first experiment having 

proven a financial success, the doubtful watchers, slowly at first and 

later with more eagerness, followed, until at the present time it will be 

seen that over half of the aggregate pack of salmon in the United 

States and nearly half of the pack of the entire world comes from 

Alaska. 
The large area, and the wide distances between inhabited stations 

of this vast domain, render the gathering of complete general and 

statistical information a matter of much time, difficulty, and expense. 
Fortunately, so far as the fisheries are concerned, the various fishing 

firms in Alaska have their home stations and headquarters at San 

Francisco, or in Washington and Oregon, and can be reached with com- 

parative ease. The instructions to the writer on his last investigation 

of the fisheries of the Pacific Coast in 1892 called for such statistical 

information regarding the Alaskan fisheries as could be procured 

without visiting that Territory. Each of the headquarter offices, as 

previously mentioned, was visited, and through the courtesy of the 
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proprietors and officers complete and accurate information was obtained 

directly from the books of every salmon cannery in Alaska, without 

one dollar of extra expense to the Government. 

With the exception of the considerable quantities of fish caught and 

consumed in Alaska by the natives, the accompanying tables represent 

the entire food-fish fisheries of Alaska. The waters of that region, 
however, abound in many varieties of fine food-fish to which scarcely | 

any attention has been given. San Francisco firms engaged in the cod 

fishery procure their catch on the extensive fishing banks just off the 

shores of Alaska, on which they have several stations. Their catch 

will be found in the statistical tables of California, and the two vessels 
in the same business from Washington will be credited to that State. 

STATISTICS OF THE INDUSTRY. 

The following tables show, for the years 1889 to 1892, inclusive, 

the extent of the fisheries of Alaska. The figures relate to persons 

employed; vessels, boats, apparatus, ete., used; and the quantity and 

value of the catch: 

Persons employed in the fisheries of Alaska. 

How employed. 1889. 1890. 1891. 1892. 

Tey OSReW HS NORIOS somes cee at eee oa ce ace eee ee Oe eee eee ae 283 310 321 331 
IM ANOLE HSRCTIGS 2-52 2-5 clo sence sncers ceccetcescese~scccedencs ones 1,442 | 1,678] 1,820 1, 020 
Onishore: in canneries» 6te-2 224.22 2-5- Se actecene cece tems mee se eenine 2,497 | 2,668 | 2,806 15a 

Mota: teste vate: fives esl ee Food haa pee adhe B38 4,222 | 4,656 | 4,947] 2 884 

Vessels, boats, apparatus, shore property, and cash capital employed in Alaska fisheries. 

1889 1890. 1891. 1892. 

Designation. az 
No. Value. No. Value. No. Value. No. Value. 

WOSSEIS:. coc oc cencciecc 33 $433, 000 36 $504, 500 39 $532, 500 40 | $461, 00C 
Tonnage.....-..... GI TLOde ities tees e BREO |e sh ipod Lites sree ee 9, 623) | 2255 aoe 
Out h aoses cee ne ccklacwemns 26.400") ..-22-.-2 290; 900 2 cacao 32, 95V |ospceece 33, 400 

LoS ee 722 131, 175 793 138, 200 809 148, 175 421 63,575 
Apparatus: 

Seines'- 2. sse0 255 105 45, 225 124 55, 425 127 55, 000 69 27, 025 
Gallwvets cicada eek 478 51, 650 510 55, 650 590 60, 850 243 28, 750 
Pound nets ........ 20 17, 200 24 20, 200 25 21, 000 16 13, 200 
TOINGS sje a soe miarstesie.se | ce'aemin ie eign (ote = ae es 5,650 Hin 2 os ere = DSSDOM . S sho ceeane 4, 050 
(C505 ae ea eee (ee ee ee ee eA Pe ole ere ko) Rcises on freee a scr Seen 500 

Shore property ---..-|-------- 1,124,900 |.... 1, 214, A00 Societe 268500") ose ' 720, 650 
Cashicapitals-26<s<..\\-s--ec be 1, 723, 000 |.. 1 WO8, Ton lcane eee 2,061,500 |. sone | 1, 257, 500 

mptal see codecs Scedecos|"B, 865/600 |-21. ee 8, 812, 675 |........ 4, 185, 825 |........ "2, 609, 650 
| 

Products of the fisheries of Alaska. 

1889. 1890. 1891. 1892. 

Species. — - —| — ee 
Pounds. Value. | Pounds. | Value. | Pounds. | Value. | Pounds. | Value. 

Ce 1, 135, 975 $28,453 | 1,166,002 | $41,682 | 1,637,000 | $40,925 | 2,219,835 | $55,562 
Lily) ar 138, 860, 800 24, 395 |15, 604, 800 27, 464 |15, 437, 000 27, 169 |18, 700, 000 32,900 
Salmon ........ 50, 917, 220 | 1,500,496 |55, 444, 820 |1, 630, 281 |69, 071, 040 |2, 031, 552 |42, 231, 500 |1, 219, 973 
Fur-seal pelts..|..-..------ GAOT ATE leases apne B 267, 750 |..0--.-eee- B91Y, 408 dosacc 107, 573 
BOR OLUOL, POLES Z| <u. wt. - 22 nolan wenn ooe| poh we sb aces lands md beelas tees hen ek| Sena cae eked te eee eee e2, 220 

Total ....|65, 913,995 | 2, 630, 822 |72, 215, 622 |1, 967, 177 |86, 145, 040 |2, 317, 054 |63, 151, 335 |1, 418, 228 

a Represents 102,617 skins. 
b Represents 21,000 skins, 

ec Represents 13,588 skins. 
d Represents 7,175 skins, 

e Represents 18 skins, - 
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THE SALMON INDUSTRY. 

Brief notice has been made of the first canning of salmon in Alaska, 

of its success, and of the rush to this new region of those previously 

engaged in the business in other sections. The number of canneries in 

the Territory increased up to 1891, when the business reached high- 

water mark; the number of canneries in operation was 33 and the pack 

was 808,908 cases. This Jarge amount of canned salmon, added to the 

customary yearly pack of the Columbia and other rivers, could have but 

one result, that of an overstocked market. that at once necessitated 

a curtailing of operations. Salmon continued in great abundance 

in Alaskan waters, and it was apparent that the running of the 33 

canneries to their full capacity would result in great pecuniary loss. 

Twenty-seven of the canning firms consequently decided to largely 

diminish expenses and reduce the amount of the pack in 1892, and in 

future years, so far as possible, to limit the production to the probable 

demand of the trade. This was accomplished by the firms mentioned 

pooling their business and closing 18 canneries that had run in 1891; 

the others, with those not entering the combine, made the number of 

factories operated in 1892 only 15. The pack in 1892 was 468,970 cases. 

The principal salmon used in the canning business in Alaska are the 

small red-meated fish, locally known as red salmon, which has an 

average weight of 7 pounds, and the larger king or chinook salmon, 

which averages 30 pounds. In packing a case of 48 one-pound cans, 

the average number of red salmon required is 12, and of king salmon 23. 

This is amuch larger average than obtains at the canneries in the 

Pacific States, where the fish are less abundant and more valuable. 

The great abundance of these fish in Alaska results in the use of only 

the choicest parts and in the loss or waste of large quantities of products 

which otherwise would be utilized. 
The extent of the salmon fishery of Alaska and of the canning and 

salting industry dependent thereon is given in the following tables. 
It appears that in 1892 2,601 persons were engaged in the industry, 

that $2,184,303 was invested, that 37,534,100 pounds of salmon were 
utilized at the canneries in the preparation of 468,970 cases of canned 

fish and 55 barrels of salt salmon, the manufactured products having a 
value of $1,970,110. For reasons already given, the business was much 

less extensive in 1892 than in any of the other years under considera- 

tion. The canneries not operated in the yéars shown represent a very 

large investment which does not appear in the statistics. Only the 

property actively employed is noticed. 

The business of salting salmon, as a branch of the fishing industry 

independent of the salting done at the canneries, is quite important 

and is yearly increasing in extent. About a dozen firms, located in 
various parts of Alaska, engaged in salting salmon in 1892, utilizing 

4,697,400 pounds of fresh fish and preparing 15,658 barrels of salt 

salmon, having a value of $125,264. In the following year 5,871,600 

pounds of raw material were consumed in the production of 19,572 
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barrels of salt fish worth $156,576. The persons employed in this 

branch of the salmon industry and the capital invested therein are 

included in the figures given in the preceding paragraph and in the 

tables which follow. 

Persons employed in the salmon industry of Alaska. 

On In shore | 
vessels. fisheries. | | On shore.| Total. Years. 

252 1, 324 2, 397 3, 973 
279 1, 533 2, 568 4, 380 
290 1, 557 2, 706 4, 553 
288 880 1, 433 2, GOL 

Vessels, boats, apparatus, shore property, and cash capital employed in the salmon 
industry of Alaska. 

1889. 1890. 1891. 1892. 

Items. a 
No. Value. No. Value. No. Value. No. Value. 

Establishments... --. 36 $914, 903 39 $998, 903 42 |$1, 050, 403 25 | $503, 403 
Cash capital ---....-|........- aS; OU ee aeaats LGUs DU Netmeeice ee S91, S00 5|---c- eee 1, 117, 500 
Viessels -j...<25:-2:- 28 | a@413, 000 31 | a@488, 000 34 | @518, 500 34 | a441, 500 
Tonnage..-..---.- 6552542 Nene seo fcee GAOL SOs peomene eee GGG 24 a oi = oe recor 8,421.48) (ooo oceeee = 

Boateice=: 6255. 32580- 680 127, 075 732 182, 275 748 142, 250 365 58, 025 
SOMGS sccdeccccese5s 96 40, 125 113 49, 325 118 49, 900 60 21, 925 
Gillin6te:t.222-.62.2 478 51, 650 510 55, 650 590 60, 850 243 28, 750 
TAD N6US:- =<. ---~-/- = 20 17, 200 24 20, 200 25 21, 000 16 13, 200 

ERs aNS 65 cal ned Seas 5G se lace ce 3, 348, 103 |.......-. 8, 784, 408 |. see oe 2, 184, 303 

a With outfit. 

The vessels shown in the foregoing table are employed about the 

stations or are engaged in transporting supplies to the canneries and the 

prepared products to the markets. Many are of large size, and are 

among the finest vessels employed in the United States in connection 

with the fisheries. They are mostly steamers, but there are also ships, 

barks, and schooners. The largest sailing vessel is a ship of 1,158.30 

tons, and the largest steamer has a tonnage of 449.64. These two 

vessels carry crews of 30 and 14 men, respectively. The aggregate 

tonnage of this fleet in 1892 was 8,421.48, the value of the vessels was 

$441,000, and the crews numbered 288. The following table relates to 
the vessels employed in this capacity from 1889 to 1892, inclusive. A 

number of steam launches of less than 5 tons burden, used at the 

canneries, are classed as boats and do not appear in the table. 

Vessels engaged in the salmon industry of Alaska. 

2 | ny Net ton- | Value. | No. of 7 ~ | Net ton- | Value. | No of 
Years and rigs. | No nage. (a) nroct Years and rigs. | No. nage. (a) TESS 

+ oe ae |S, Pia | eee Z a aae 
1889—Steam....., 18 | 1,041.91 |$268,500 | 106 || 1891—Steam....| 25 | 1,290.95 ($378, 000 148 

Sail ....... | 10 | 5,510.51 | 144,500 | 146 Gail eee ns 9 | 5/474.29 |'140, 500 142 

Total....| 28 | 6,552.42 | 413,000 | 252. Total...| 34 | 6,765.24 | 18,500 | 290 

1890—Steam ..... (92 | 1,297.51 | 347,500 | 137 || 18992—Steam....| 23 | 1,062.63 | 315,500| 129 
Bats ies: | 9 | 5,474.29 | 140,500 | 142 Blail «<a ae 11 | 7,358.85 | 126,000 159 

Total....| 31 6,701.80 | 488,000 | 279 Total...) 34 | 8,421.48 | 441,500| 288 

a Includes outfit. 
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Products of the salmon industry of Alaska. 

301 

Salmon canneries. Salmon salteries. 

Years. Salmon utilized. Salmon canned. | Salmonsalted.| Salmon utilized. | Salmon salted. 

Pounds. Value. | Cases.| Value. | Bbls.| Value.| Pounds. | Value. | Bbls.| Value. 

1889... ./48, 213,120 |$1, 446, 394 599, 394 |$2, 996, 970 872 | $6,976 |2, 705,100 | $54,102 | 9,017 $72, 136 
1890... .|52, 138,520 | 1,564,156 |641, 449 | 2,629,491 | 2,742 | 21,936 /|3, 306, 300 66, 125 |11, 021 88, 168 
1891... ./65, 013, 240 | 1,950, 397 |808, 908 | 3, 235, 632 | 1,002 8, 016 |4, 057, 800 81,155 |13, 526 108, 208 
1892... .|37, 534,100 | 1, 126, 023 |468, 970 | 1, 969, 674 55 440 |4, 697, 400 93,950 |15, 658 125, 264 
1893... .|51, 725, 060 | 1,551, 752 |636, 427 | 2, 863, 921 | 2,703 | 21, 624 |5, 871, 600 | 117, 432 |19, 572 156, 576 

The names of the salmon-canning firms in Alaska and the location of 

the canneries are shown for four years in the following list, the cross- 

marks indicating the years in which the canneries were operated: 

List of Alaskan salmon canneries operated in 1889, 1890, 1891, and 1892. 

Name of cannery. 

Astoria Packing Company 
Alaska Packing Company 
Arctic Packing Company 

Do 
Aleutian Island Fishing and Mining Company 
Alaska Salmon Packing and Fur Company 
Alaska Improvement Company 
PAIBATOCCOPEACKING (COMPANY. a= ac mio.c co ac/sate=ame ais'> = 
Boston Fish and Trading Company..--------------- 
Behring Sea Packing Company 
Bristol Bay Canning Company 
BaranoH veackino} COMpPaNy:- s\jscis- aeet oe 2S) sales 
Central Alaska Company 
Chilkat Packing Company 
Chilkat Canning Company 
Chignig Bay Packing Company 
GHW HIM Osea sss ence eck ste oboe telakicemiacielatae = 
mere ae kine) Company. aa. a- a asm ane a= in 
Karluk Packing Company 
adios Packing Company 

North Pacific Trading and Packing Company 
Northern Packing Company 
Nushagak Canning Company 
Pacific Packing Company 
Pacific Steam Whaling Company 
Peninsular Trading and Fishing Company 
Pyramid Harbor Packing Company 
Royal Packing Company 
Russian-American Packing Company.------.--.---. 
Thin Point Packing Company 

Location. 

ee ee 

Wrangel 
Yes Bay 
Ugashik 
Bristol Bayeeh-e. ae ae! 
Baranof Island 
Shiny Pomtes.ae.seees 
Chilkat River......-.- 

Orecen ee meseessice 
Chignig Bay-.--..--.-- 

Aniletaeeeee= == 

Alitak 

Cook ilethes sacs 
Bristol Bay 
Copper River..-.-...-.-- 

ps, (wes eee 
Pyramid Harbor...-.- 
Atioonale <7. 22 ti2c a2 

1889. | 1890. | 1891. | 1892. 

xXXKX 

XX 

Ze EA: 

Mr. A. B. Alexander, fishery expert on the United States Fish Com- 

mission steamer Albatross, makes the following remarks on the business 

of salting salmon in Alaska: 

. The demand for salt salmon is yearly increasing. A few years ago there was but 
little call for it, probably owimg to the fact that little effort was made on the part 

of those engaged in the business to introduce it in the East. 

necessity of taking steps to place their products on the eastern market in order to 

increase the demand and establish a trade for salt-cured salmon, efforts have been 

pushed in that direction, and the encouragement met with has induced many who 

had not the means or desire to enter into the expensive business of canning salmon 

to establish salmon salteries in various parts of Alaska. 
The amount of capital required to start on a small scale in this business is not 

Seeing the absolute 
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large. One or two boats fitted with drag seines, a cabin on shore for living quarters, 

a rough shed or fish house in which to dress and salt the fish and for performing such 

general work as may be required in a limited business of this kind, will suffice for 

all purposes. Many of the well-established salteries were first started in this man- 

ner and have since grown to be of considerable importance. Two or three men with 

only a small amount of capital, if they are fortunate in selecting a good locality 

where the run of salmon can be relied upon—for the success of the entire business 

depends upon the location—can, if they display the required amount of energy, build 

up a paying business. They of course must appreciate the fact that at least for 

seven months out of the year they must content themselves with being cut off and 

isolated from civilization, but the class of men who seek a livelihood in this remote 

part of the world care little for social life, or, if so, the prospect which looms up 

before them for making money is fully equivalent to any hardships of this nature 

they may undergo. 

Several small vessels manned by men of small means have, during the past few 

years, made annual voyages to Alaska, spent the fishing season there, and in the fall 

brought back the summer’s catch. At first they temporarily located themselves by 

way of an experiment where it was thought to be a good position for carrying on 

the business. If the experiment proved a success, thenext year greater preparations 

were made, and in this way from a small beginning quite a number of valuable 

plants have been established. 

The greater part of the salmon put up at the salteries are caught in drag seines, 

although a few are taken in gill nets and traps, but at most places where salteries 

are situated the drag seine has been found to be the most profitable apparatus of cap- 

ture, owing to the great number of smooth beaches where the fish can be easily taken. 

There are, however, numerous bays, channels, and straits in Alaska where the purse 

seine could be used to advantage. The reason why this style of net has not been 

adopted in places where it can be used is because the fishermen of the coast are not 

experienced in handling it. In 1893 a mackerel purse seine was for the first time 

used at Tongas Narrows, in southeastern Alaska. Previous to the introduction of 

this seine the drag seine had always been used. Mr. Clarke, one of the owners of the 

saltery established here, says that after a season’s trial he has come to the conclusion 

that the purse seine is superior to the drag seine, and during the next season he intends 

to employ several of them. The secret of Mr. Clarke’s success in fishing for salmon 

with a purse seine is in his knowledge of using it, which was gained by nearly twenty 

years’ experience in the mackerel and other fisheries in New England. Seeing no 

reason why salmon could not be caught in the same manner as mackerel in places 

where the bottom and general surroundings were favorable, he sent East for enough ~ 

twine to make a seine 150 fathoms long, 17 fathoms deep in the bunt, and 14 fathoms 

on the wings, the size of the twine being 9 and 12 thread. It will be observed that 

this seine is considerably deeper in proportion to its length than the ordinary 

mackerel seine. The reason for this extra depth is that salmon, when they find 

themselves surrounded by twine, will, like mackerel, dive, but, as a rule, they will 

only go down from 12 to 14 fathoms. By having the seine several fathoms deeper 

than they generally dive, a school, when once surrounded, is pretty sure of being 

caught. Mr. Clarke says he did not lose a single school during the summer. 

The attempt to catch the salmon in this manner being only an experiment, every- 

thing connected with the new method, except the seine, was crude, A seine boat had 

to be built and the crew to man it drilled. The boat was manufactured on the spot 

by men connected with the fishing station. 

Mr. Clarke finds this method a much more economical way of fishing than with 

drag seines. The bottom about Tongas Narrows is very rocky and drag seines are 

frequently torn to pieces. This involves a great deal of labor in keeping them in 

repair, and besides the expense amounts to considerable during the season, There 

being plenty of water here where the fishing is carried on, the purse seine never 

comes in contact with the bottom, and the hardest usage it gets is the natural wear 
and tear from handling. 
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Two purse seines have been used for several years at Yes Bay. One is 300 fathoms 

long and 17 fathoms deep in the bunt, and the other is about 100 fathoms long. The 

larger one is used more frequently and is set from a small steamer. The superin- 

tendent of the saltery at that point says it works all right when he can get men 

who know how to handle it. Purse seines have also been in use for two seasons at 

Metlakahtla, and with very good success. 

Employes at the salteries have, heretofore, been paid by the month, but a few 

salters during the past season gave their men a lay. Sixty dollars a month for 

white fishermen and $1 a day for native help have been the established wages. It 

is fast becoming the custom to pay so much per barrel to white fishermen for all 

salmon caught. At all places where this system has been tried it has given satis- 

faction to both fishermen and owners. Ten cents a barrel is the lay received. In all 

fishing communities where fishing is performed on a lay much better results follow 

than where stipulated wages are given. The constant expectation of good catches 

stimulates the men with energy which wages have not the power to bring out. The 

fishermen know that what benefits the proprietors likewise helps them. 

All barrels used for putting up salmon in southeastern Alaska are manufactured 

at the salteries. Suitable wood being abundant, they can be made at a reasonable 

price. During the winter months enough barrels are made to meet the demand for 

the coming season. A cooper is an indispensable person about a salmon saltery, for, 

besides performing his regular duties as a cooper, he is often called upon to assist 

in various mechanical jobs, and is paid by the piece, or so much per barrel—85 cents 

for making a whole barrel and 65 cents for a half barrel. At this price he can earn 

good wages, for he is under no expense for board. 

It being the object of every man owning a saltery to enlarge on the plant and in- 

crease his business as rapidly as possible, several weeks of each year, before and after 

the fishing season, are spent in building wharves if needed, erecting buildings, and 

making such improvements as are required to keep a place of this kind in good order. 

Many salmon salters have gained a firmer foothold in Alaska than the mere busi- 

ness of salting salmon would give them. They have branched out into general 

trade, and have stores well stocked with goods of all kinds. In this way they have 

drawn around them the neighboring tribes of Indians who are ever ready to buy 

and trade for such commodities as they require. The result of barter and trade 

with the Indians has been to annually fill the stores with large collections of furs. 

Bear, fox, and deer skins are chiefly dealt in, the most of which are shipped direct 

to San Francisco. 

MANUFACTURE OF HERRING OIL AND GUANO. 

According to the report of Mr. Paul S. Luttrell, special agent of the 

Treasury Department for the protection of the salmon fisheries of 

Alaska, a herring fishery of some magnitude was carried on in 1892 at 

Killisnos, Alaska, by the Alaska Oil and Guano Company. While a 

considerable quantity of herring was preserved by salting, the chief 

feature of the business was the manufacture of oil and fertilizer. One 

hundred and twenty-two persons were employed in various capacities, 

of whom 93 were in the oil works and 29 on steamers engaged in fishing. 

Of the factory employes 47 were whites, 4 were Chinese, and 42 were 

natives. Four steamers, of 60, 42, 25, and 4 tons, respectively, were used. 

The value of the property and improvements was $100,000. 

During the year 93,000 barrels of herring were taken, from which the 
following were prepared: 500 half barrels of salt herring, 1,000 barrels 

of salt herring, 316,000 gallons of oil, 700 tons of guano. The oil, the price 

of which at the trade centers was 25 to 35 cents a gallon, had an aggre- 

gate value of $85,000. The value of fertilizer was $21,000, or $30 a ton. 
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THE ATKA MACKEREL. 

The few persons who are familiar with this fish pronounce it one of 

the best of the numerous food-fishes found in the waters of Alaska. 

Its name is misleading in that the fish has no relation to the mackerel 

family and does not resemble it in looks or flavor. While found at 

numerous places in Alaskan waters, it has so far been observed most 

plentifully around the far-distant island of Attu. This island is the 
outer one in the Aleutian chain, and is the most western land belonging 

to the United States. Itis so far west that it might, with almost equal 

propriety, be called east, being nearer the Asiatic shore than to any 
other mainland. San Francisco vessels engaged in trading or seal 

hunting have from time to time brought back larger or smaller quan- 

tities of salted Atka mackerel, usually taken in the vicinity of Attu. 

One of these vessels, the schooner Rosa Sparks, of 42.11 tons, with a 

crew of 20 men, which was engaged during the season of 1891 in fishing 

and sealing, returned with 148 seal skins and 324 barrels of Atka mack- 
erel. The latter found a ready sale at $15 a barrel. The captain of the 

vessel, Mr. S. L. Weatherbee, reports that his catch was made at Attu 

Island, and furnishes the following statements on the subject: 

Atka mackerel are reported by the natives as remaining in the vicinity of Atka 

all winter, but do not reach Attu before April 10, from which date up to September 

they are found among the kelp in great abundance. Up to July they are very fat 

and in their best condition. The spawning season is in July, at which time they 

erow thin and poor. The fish are taken in 25 fathoms of water by jigging, no bait 

being required. Three or four hooks are fastened together and placed in a mold, 

into which lead, pewter, or some similar composition is run, welding the hooks 

together and leaving a shank that is polished up brightly to attract the fish; this 

also serves as a sinker. These lines and hooks are put down through the kelp, 

amidst which the fish are feeding. Being attracted by the bright metal, to which 

the hooks are attached, they swim around it in such numbers that their capture is 

easy by simply drawing the hooks up through them, and repeating the act so long 

as a catch is desired. From 8 to 10 barrels a day have been taken by two men in a 

single dory. Cod foilow the Atka mackerel to this place to feed on them. The few 

Atka mackerel that have occasionally reached San Francisco are always eagerly 

sought after, and some fish have been sold at $20 a barrel. Seines or nets of any 

kind could not be used to advantage, owing to the abundance of the large kelp 

among which the fish are always found. 



PLATE 7. (To face page 304.) Pacific Coast Fisheries. Report U.S. F.C. 1893. 

F
R
E
S
H
-
W
A
T
E
R
 

T
E
R
R
A
P
I
N
 

( C
h
e
 lopus 

m
a
r
m
o
r
a
t
u
s
)
.
 

e
e
r
 

: a
 

ale 





PLATE 8. Pacific Coast Fisheries. (To face page 304.) Report U, S. F. C. 1893. 

BOWHEAD OR ARCTIC WHALE (Balena mysticetus). 
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CALIFORNIA SMELT (Atherinopsis californiensis). 

SACRAMENTO PERCH (Archoplitus interruptus). 





Report U. S. F.C. 1893. Pacific Coast Fisheries. (To face page 304.) PLATE 9. 

TREEFISH (Sebastichthys serriceps). 
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HALIBUT (Hippoglossus hippoglossus). 

CALIFORNIA FLOUNDER (Paralichthys stellatus). 

SURF SMELT (Hypomesus pretiosus). 
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CALIFORNIA HERRING (Clupea pallast). 
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CHINOOK, KING, OR QUINNAT SALMON (Oncorhynchus chouicha). 
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SILVER SALMON (Oncorhynchus kisutch). 
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DOG SALMON (Oncorhynchus keta). 
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STEELHEAD (Salmo gairdneri). 

BULL’S-EYE, OR CHUB MACKEREL (Scomber colias). 

YELLOW TAIL, OR AMBER FISH (Seriola dorsalis). 
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2.—REPORT ON THE WORK OF THE FISH COMMISSION STEAMER 
ALBATROSS, FOR THE YEAR ENDING JUNE 30, 1898. 

By Commander Z. L. TANNER, U. S. Navy, commanding. 

The Albatross was lying in the harbor of Port Townsend, Wash., at the 

close of the fiscal year ending June 30, 1892, ready for sea, and sailed 

at 12.55 a. m. July 1 for Unalaska. 

Taking an approximate great-circle course from Cape Flattery to the 

Fox Islands Passes, light to moderate winds were encountered until the 

oth, boisterous weather and heavy seas during the 7th, and smooth, pleas- 

ant weather thence to port. The usual lookout was kept for seal life, and 

a single individual was seen between the Sannaks and Unimak Pass. 

Whales and the usual varieties of sea birds were frequently noticed; 

floating kelp and driftwood were observed nearly every day, and, on 

the 8th, about 350 miles from Unalaska, the trunk of a tree was seen 

with roots attached, but without branches or bark. The high land of 

Ugamok Island was sighted at 7.30 p.m. July 9, and at 6.40 a. m. on 

the 10th we anchored in Unalaska. 

The boiler in use, the only one available, was leaking badly, and was 
so much salted up that it was difficult to maintain a speed of 6 knots. 

The condition of the boilers had been rapidly growing worse during 

the cruise, and it was now obvious that they had nearly reached their 

limit of usefulness; indeed, their condition was so serious that the 

chief engineer requested a survey. The request was promptly com- 

plied with, and the report of survey condemned the boilers as unsafe 

without extensive repairs, whith could not be made on the station. 

The only course open was to make temporary repairs and return to 

San Francisco; so, with our own crew and the assistance of a boiler- 
maker from the Yorktown, we made such repairs as were practicable. 

The unexecuted portion of our orders was turned over to Captain 

Evans, who detailed the revenue steamers Corwin and Rush to carry 

them out as far as possible. A seal-hunter and a naturalist were sent 

to each vessel to assist in the work, and they took with them everything 

requisite for the capture and preservation of specimens. 

Two bidarkas with complete hunting outfits were received from the 

Alaska Commercial Company for the World’s Columbian Exposition, 

the outfits including hunting and fishing implements, clothing, etc. The 
boats were built under the personal supervision of Mr. Gray, and the 
outfit was collected by Mr. Rudolph Neumann at St. Michaels. These 
gentlemen gave their services freely, and without their cooperation it 

would have been impossible to collect so complete an exhibit. The 
F R 93——20 305 
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articles obtained in St. Michaels were transported to Unalaska on the 

steamer St. Paul without charge. 

When it became evident that the Albatross would be unable to con- 

tinue her work, arrangements were made for Professor Evermann and 

Mr. Miller to visit the Seal Islands. The North American Commercial 

Company’s steamer Bertha was about to sail on her regular annual 

supply trip, and, through the courtesy of Mr. Tingle, the superintendent 

of the company, they were furnished transportation on that vessel, sail- 

ing July 17 and returning August 1, having made headquarters on 

board during the whole trip. Professor Kvermann reported that they 

had made a careful inspection of the rookeries and had taken an exten- 

sive and valuable series of photographs, illustrating various phases of 

seal life. Mr. Tingle declined to accept compensation for the trans- 

portation and subsistence of the party. 

An order was received from Commander R. D. Evans, commanding 

the United States naval forcein Bering Sea, dated August 1, directing 

me to take charge of the British schooner Winifred and deliver her to 

the collector of customs at Sitka, Alaska. This small sealer, of 11 tons 

register, was captured July 29 in Bering Sea. She leaked badly about 

the decks and rudder, and was hardly seaworthy. Ensign KE. A. 

Anderson was ordered as prize-mnaster when the schooner was turned 

over to us, and soon had her in fairly good condition for the trip. 

Steam was raised on the after boiler August 1, with reduced pressure 

of 40 pounds, and as it stood the test fairly well we decided to start, 

although the forward one was not quite ready for service. Accordingly, 

at 7.10 a.m. August 3, we took the prize in tow and proceeded to sea, 

entering the Pacific via the Akutan Pass. Our speed was necessarily 

slow. under one boiler and reduced pressure, but we were obliged to 

reduce it still more to accommodate the diminutive craft in tow, although 

the sea was smooth. 

The voleano of Akutan presented an interesting display during the 

early part of the afternoon. Dense volumes of smoke were intermit- 

tently ejected from the crater high into air, rising like ever-growing 

plumes, until finally all shape was lost in cloudlike drift. The puffs 

were accompanied by detonations which were distinctly heard on board. 

Shishaldin, Pavlof, and Aghileen volcanoes were in sight the following 

day, but none of them gave evidence of activity. 

Nothing occurred worthy of note until the morning of the 6th, when 

a fresh southeast wind, with short, irregular sea, compelled the schooner 

to cast off and heave to under storm sail. She made some headway as 

the wind veered, and we finally took her in tow again the next morning. 

The working boiler began leaking seriously on the 8th, and became 

so badly salted that we were obliged to let the fires die down on the 
10th and get steam on the other one, which by that time was ready for 

use. The remainder of the trip was uneventful, and with pleasant 

weather and smooth seas we made good progress, arriving in Sitka at 
7.40 a.m. August 11. The Winifred, together with her papers, person- 
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nel, and equipment, was delivered to the collector of customs. The 

papers of the whaling bark Lydia were turned over also, that vessel 
having been seized for infraction of the revenue laws. 

A small quantity of coal was taken on board and preparations made 

for the run to Departure Bay. We were nearly ready for sea, when, on 

the morning of the 17th, a boat came alongside from the whaling bark 

Lydia with a message from Lieutenant Dodge, U. 8. Revenue Marine, 

in charge, saying the vessel had been drifting helplessly off the coast, 

becalmed for four days, and asking assistance. We had steam on one 

boiler, fortunately, and went out and brought her into a safe anchorage. 

Our preparations having been completed, we left Sitka at 4 p. m. 

August 18, and, after a smooth and uneventful run, entered Goletas 

Channel at 2 p.m. on the 21st, arriving at Departure Bay on the morn- 

ing of the 23d, when the bunkers were filled with coal. At 9 a.m. on 

the 24th we left for Port Townsend, arriving at 10 p. m. the same day. 

The boilers had again become badly salted, the back connections being 

filled in places with solid masses, which had to be cut out with hammer 
and cold chisel. 
A telegram from the.Secretary of the Treasury was received on the 

24th, as follows: 

Telegraph Department extent of repairs necessary to fit Albatross for two months’ 

cruise, estimating time and cost of expeditious work. 

To which I replied, August 25: 

Temporary repairs can not be made, Time to fit vessel for two months’ cruise, 

four months. Expense, $15,000. 

This estimate was based on the renewal of tube sheets and other 

repairs on the old boilers, including necessary work on the engines 

which would be largely of a temporary nature. The following telegram 

was received from the Secretary of the Treasury, dated August 27: 

Steamer Albatross will be returned to Fish Cominission on 31st instant. Submit 

without delay vouchers for all bills payable by Revenue-Cutter Service to that date 

inclusive. 

At 8.50 a.m. August 30, we got underway and proceeded to sea, en- 

route for San Francisco. We were off the coast of Oregon at midnight 

on the 31st, when, by the telegram of the Secretary of the Treasury, 

the Albatross reverted to the control of the Fish Commission. Her 

service under the Treasury Department extended over a period of 

54 months, during which time she visited 26 ports and steamed 14,848 

miles, mostly in northern waters. 

The trip down the coast was uneventful; fair winds and pleasant 

weather were the rule, sail being carried most of the time. We reached 

the navy-yard, Mare Island, at 10.05 a. m. September 3, with machinery 

and boilers, particularly the latter, in wretched condition, and we con- 

gratulated ourselves upon reaching our destination without serious 

disaster, which was liable to occur at any moment while the vessel was 

under steam, 
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I was called to Washington by the Commissioner on business con- 

nected with repairing and refitting the Albatross, and, leaving San 

Francisco September 17, I arrived at the capital ten days later. For- 

mal application was made by the Commissioner to the Secretary of 

the Navy for the transfer of two boilers originally constructed for the 

Monadnock, but which, owing to change in type of engines from com- 

pound to triple expansion, were no longer available for use on that ves- 

sel. The requisite legal formalities having been completed, the boilers 

were transferred on payment of $2,500. 

Instructions were wired to the Albatross to make preparations for 

removing the old boilers and for general repairs to the machinery, the 

work to be done with the crew as far as practicable. I returned to the 

vessel October 27, and found preparations well advanced in the engi- 

neer’s department for the removal of the old boilers. The machinery 

was generally overhauled during the winter. New propellers of bronze 

were made, new boilers put in, a Baird evaporator added to the engi- 

neer’s department, and the electric plant of the vessel rewired. A new 

spar deck was laid, and minor repairs made to the hull and rigging. 

Passed Assistant Surgeon T. A. Berryhill reported for duty January 

5, 1893, and Passed Assistant Surgeon I’. W. F. Wieber was detached 

on the 6th. Lieut. A. F. Fechteler reported January 7, and Lieut. C. 

G. Calkins was detached the same day. Ensign W. G. Miller was 

detached January 25, 
The vessel was docked January 13 to change propellers, line shafts, 

renew stern bushings, overhaul outboard bearings, clean and paint 

bottom, ete. The work of tearing up and relaying the spar deck com- 

menced January 31 and was completed March 3. The vessel’s bottom 

was scaled and painted, and on March 4 she was hauled out of dock 

and moored at the wharf. 

Passed Assistant Paymaster J. 8S. Carpenter was stricken with snow- 

blindness during the northern cruise, and after suffering for months 

without apparent improvement was examined on March 10 by a med- 

ical board, which recommended that he be given six months’ sick leave. 
Assistant Paymaster Eugene D. Ryan reported for duty April 11, 

relieving Passed Assistant Paymaster Carpenter, who was detached 

the following day, April 12. 

Seventy-three tons of Comox coal were taken on board on the 17th 

and 18th (April), and on the 20th we had a dock trial of the engines, 

which was considered satisfactory. Changes and repairs had been so 

extensive that it was deemed advisable to have a sea trial before sail- 

ing for northern waters, where we would be entirely dependent upon 

our Own resources, and with this object in view we left the navy-yard 

at 9.55 a. m., April 25, with light fires under both boilers. No attempt 

at high speed was made, but we ran from 8 to 10 knots an hour with 

everything working satisfactorily, until 8.10 p.m., when we anchored 

off Santa Cruz for the night. 
Got under way at 6.40 a, m, on the 26th and swung ship under steam, 
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observing azimuths of the sun on every point for compass errors, then 

stood to the cable trough off Salinas, and tested the sounding and 

dredging apparatus, also the maneuvering qualities of the vessel with 

her new propellers, The trial was satisfactory as far as it went. 

The new form of Tanner intermediate tow-net, tested for the first time, 

performed all that was expected of it after the weights for operating 

the drawstring had been increased to 50 pounds each; they were first 

tried at 15 pounds, and closed the net properly when both were brought 

into action, but one alone failed to close it securely under conditions of 

actual service. The engines worked very satisfactorily, and the new 

bronze propellers of modern type reduced vibration to the minimum. 

We anchored off Monterey for several hours to readjust valves, finally 

getting underway at 8.15 p. m. for the return trip. At daylight the 

following morning the deep-sea apparatus was again tested im from 200 

to 300 fathoms, and, having satisfied ourselves that the vessel and her 

appliances were in good working order, we returned to the navy-yard, 

Mare Island, mooring to the wharf at 5.30 p.m. April 27. A crack in 

the shell of the main condenser was. discovered during the trip and 

repaired at small cost after our return. 

The following telegram was received from the Commissioner of Fish 

and Fisheries May 13: 

In obedience to-instructions from the President you are directed to report by tele- 

graph to the Honorable Secretary of the Navy for such duty as he may assign you. 

Having reported as directed, the following message was received from 

the Secretary of the Navy, dated May 15: 

Proceed with the vessel under your command to Port Townsend, Washington, and 

report to Commander Nicoll Ludlow, U.S. N., for duty in connection with the United 
States naval forces in Bering Sea. 

On the 16th instructions were received at the navy-yard, Mare Island, 

to furnish the Albatross with coal and such other supplies as were neces- 

sary to perform duty with the Bering Sea fleet. 

Final preparations were promptly made, and on May 20 the Albatross 

sailed for Port Townsend, arriving on the 24th, when I reported to 

Commander Ludlow in cbedience to the order of the Secretary of the 

Navy. We carried up a draft of men and a quantity of stores for the 

U.S. 8. Mohican, which were delivered on our arrival. 

The vessels of the fleet rendezvoused at Port Townsend, where gen- 

eral instructions were issued by the senior officer commanding the 

United States Bering Sea force, and the vessels were then dispatched 

singly as occasion required. The orders of the Albatross contemplated 

the performance of patrol duty until the middle of July, or such time as 

her services could be dispensed with, the remainder of the season to be 

devoted to scientific work under direction of the Commissioner of Fish 
and Fisheries. Patrol duty was in reality performed throughout the 

season, but during the progress of scientific work it was limited to the 

boarding of vessels encountered within our field of operations. 

We left Port Townsend May 28, reached Vancouver, British Colum- 
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bia, the same evening, and crossed to Comox the following day; coaled 
ship, and at 10,15 a, m. May 31 we sailed for the north, taking the 

inland passages to the northern end of Vancouver Island. 

The Comox mine has been opened recently, and consequently little 

is known concerning it or its product. The wharf is in Union Bay, 

west side of Baynes Sound, 12 miles from its southern entrance. It is 

easy of approach, the chutes are adjustable, and the delivery of coal 

is under perfect control. The mines are about 13 miles from the 

shipping-point, the output being transported by rail through a wild 

and densely wooded country. Union, the nearest settlement, is 11 miles 

from the wharf; the company’s offices are located there. <A telegraph 

line has recently been opened to Victoria, and they are in telephonic 

communication with the mine and wharf. 

The weather was fair and pleasant after our departure from Comox, 

and the trip up the Strait of Georgia was without incident. Passed 

through Seymour Narrows at 6.15 p.m., and anchored for the night two 

hours later in a snug cove on the east side of Pender Island, where 

we were out of the strength of the current. Getting under way at 4.15 

next morning, June 1, we resumed our course through Johnstone Strait 

to Alert Bay, where we left a mail; thence through Queen Charlotte 
Sound and Goletas Channel, and at 3 p. m. took our departure from 

Mexicana Point and laid a course for Cape St. James. 

Patrol duty commenced upon our reaching the open waters of the 

Pacific; masthead lookouts were stationed with instructions to report 

vessels, seals, whales, driftwood, kelp, ete. The general course was 

designated by the officer commanding the Bering Sea force, the vessels 

of the fleet being so disposed as to cover the usual track of the north- 

ward-bound seal herd and the sealing vessels following it. 

Strong westerly winds were encountered on the 2d, making progress 

under one boiler rather slow, but it moderated next morning and the 
speed increased accordingly. 

The Albatross had a western or offshore route, which carried her out- 

side the usual track of seals; in fact, we saw none between Vancouver 

Island and Kadiak, and the first sealing schooner was boarded on the 
morning of June 6 in latitude 57° 48’ N., longitude 148°, W., not far 

from the 100-fathom line on the southern edge of Portlock Bank. 

A detention of two hours occurred on the dth by the breaking of the 

piston springs in the port H. P. cylinder, which, leaving the rings with- 

out proper support, also gave way. No further damage resulted, and 

after wedging the latter in place we steamed ahead again. 

The sealing schooner Annie HL. Paint was boarded on the afternoon of 

the 6th, when the master reported seeing much wreckage in the region 

assigned to Pamplona Rocks; also that from among it a whaleboat had 

been picked up afew days before with a dead man lying under the 

thwarts, all of which he considered good evidence of the existence of 
those dangers. It was subsequently ascertained that the whaling bark 

Sea Ranger had been wrecked off Cape St. Elias, thus accounting for 

boat and wreckage. 
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At 5.10 a.m. June 7 arrived in St. Paul, Kadiak. The only vessel in 

port was a small sloop used as a tender at one of the trading stations. 

Copies of the proclamation of the President of the United States, and 
instructions of the Secretary of the Navy to the senior officer command- 

ing the United States naval force in Bering Sea, were delivered to the 

deputy collector of customs and agents of trading companies with the 

request that they be posted in public places. We took on board 73 

tons of coal, and at 11 a. m. June 8 cast off from the wharf and pro- 

ceeded to sea. Cruising to the westward in the track of sealers, we 
continued to board and warn them against sealing in Bering Sea, until 

our arrival at Sand Point, Popof Island, Shumagins, on the afternoon 

of June 10. No sealing vessels had yet reached that point; the fleet 

was expected during the latter part of the month. 

Our first fur seal was seen near Kadiak Island on the afternoon of 

June 8, only one being observed that day; but the following morning 

several were sighted off Chirikof Island. The sealers reported very 

poor success since leaving the vicinity of Middleton Island. 

In U.S. Hydographic Notice to Mariners, No. 46, of November 12, 

1892, paragraph 925, is the following: 

Captain Applegate, of the American schooner Matthew Hale, reports a shoal or 

bank, with 7 fathoms of water on it, extending 20 to 35 miles southeastward from 

Simeonof Island, Shumagin group. Cod fishermen anchored on the bank last year. 

The position of this reported bank, remote from land and outside of 

the 100-fathom line as established by the soundings of this vessel, occa- 

sioned no little surprise to the officers engaged in the work; hence, we 

took the earliest opportunity to investigate the matter. Fortunately, 

Captain Gaffney was in Sand Point at the time of our arrival, and as 

he had spent many years in the cod fisheries of the Shumagins he was 

able to give us reliable information. He was shown the notice quoted, 

and in reply said that the only bank he knew of in that vicinity lies 15 

miles ENE. (mag.) from the highest point of Simeonof, and has 27 

fathoms, rough, rocky bottom, on which he has been in the habit: of 

fishing. It is of small extent and difficult to find except by bearings 

and ranges; a depth of 23 fathoms has been reported 14 miles east of 

the 27-fathom patch, but he had never been able to find it. He had no 

knowledge of the bank reported by Captain Applegate, but knew pos- 

itively that fishermen did not go so far from land in that region. 

In a subsequent interview with Captain Applegate he said that the 

report to him was vague, and he was not confident as to bearing, dis- 

tance, or depth of water, but he gave the report as he remembered it. 

In view of these facts I think we may safely conclude that there is no 

bank in the position indicated in Hydrographic Notice No. 46, 1892. 

At 9.25 a.m, June 11, we left Sand Point for a cruise to the west- 

ward, following the general track of sealers, but saw none between the 

Shumagins and Amukta (or 172d meridian) Pass, through which we 
entered Bering Sea on the morning of the 13th; neither were any met 

with between there and Unalaska. We made Bogoslof Volcano at 
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12.35 the next morning, and reached Dutch Harbor at 6.40 the same 

evening, going at once to the coal wharf. June 15 we took on board 

81 tons of coal, and at 6,10 p. mn. proceeded to sea, entering the Pacific 

via Unalga Pass. Several vessels were boarded between there and 

the Shumagins, among them the American fishing schooner Moonlight, 
of Seattle, bound for Slime Bank, Bering Sea. 

We arrived at Sand Point at 12.10 a. m. June 16, and found several 

of the sealing fleet at anchor, and others arrived from day to day. A 

constant lookout was kept for seals during the cruise to the westward, 

but none was seen except off Unimak Pass, and then but one or two at 

atime. We boarded and warned all vessels found in port, and those 

which arrived up to meridian of the 18th, when we left for a cruise 

among the islands of the Shumagin group. Communicated with the 

U.S.8. Ranger off Mountain Cape, and having received a mail, we 

proceeded on our course; the Ranger was bound for Sand Point. Hav- 
ing made a complete circuit of the southern islands and visited the 

principal harbors, we returned to Sand Point on the evening of the 20th, 

when we met the Ranger and received orders from the senior officer. 

Getting under way again at 4.a.m. on the 22d, an examination was 

made of the southern portion of the group and anchorage was found 

for the night in Mist Harbor, east side of Nagailsland. It is protected 

on the sea face by two gravel spits, the ends of which slightly overlap, 

a narrow but deep entrance lying between their extremities. There is 

little known concerning this snug harbor, and, as we had no chart of 

it, a hurried reconnaissance was made next morning. Near the head of 

Mist Harbor, and separated from it by a narrow neck of land, is a large 

bay making in from the northward from 3 to 4 miles deep and about 2 

miles wide at the entrance. It isnot shown on the Coast Survey charts. 

The examination of coasts and harbors of the group was continued 

on the 23d, and we returned to Sand Point in the evening. The seal- 

ing fleet were NOW leaving for the Japan coast, several being met during 

the day outward bound. We were away again at 2.45 a.m. June 24, 

and came to in Sanborn Harbor three hours later, where we remained 

until the following morning and then returned to Sand Point. 

The naturalists availed themselves of the opportunity to examine the 

region about Sanborn .Harbor during the day. The scarcity of land 

birds was soon remarked, and eventually traced to the presence of 

large numbers of foxes. Salmon had not yet commenced to run, and 

the beaches were almost barren of other species of fish. Better suc- 

cess followed the hauling of the seine in the lakes, where many trout 

and flounders were taken, besides other species, one, at least, new to 

science. Although trout were plentiful, the persistent efforts of anglers 
with rod and fly were ineffectual; nothing but salmon roe would tempt 

them. No directions are necessary for entering Sanborn Harbor, except 

to take a mid channel course and keep the lead going when approach- 

ing the anchorage, as the water shoals rather suddenly. The Albatross 

anchored in 10 fathoms with ample swinging room. 
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The mail steamer Crescent City was found at Sand Point on our 

return, but brought no additional orders. The U.S. 8. Mohican, flag- 

ship of the Bering Sea fleet, arrived about noon June 25, followed a 

few hours later by H. B. M. 8. Garnet and U.S. revenue cutter Rush, 

the latter short of coal. We gave her 40 tons from our bunkers. 

At 5.30 p.m. June 26 we left for a second cruise to the westward. 

Although it was clear in the harbor there were unmistakable evidences 

of thick weather outside, and arriving off Delarof Harbor we ran into 

a dense fog which was carried with short intervals to Unalaska, where we 

arrived at 8.45 p.m. June 27. Seals were plentiful from the Sannaks 

to Unimak Pass. Coaled ship on the 28th, taking 167 tons. Dressed 

ship with the British flag at the main in honor of coronation day, hav- 

ing been invited to join in its celebration by Captain Huntingford, of 

H.B.M.S. Nymphe, which was lying at anchor in the harbor. 

We were under way again at 7 p. m., and finding the passes blocked 

with fog took the Bering Sea side of the Aleutian Islands to Amukta 

Pass, through which we entered the Pacific. Fog met us off Cape 

Makushin, and with momentary intervals continued until we arrived in 

the Bay of Waterfalls, at 7.30 p.m. July 1. This beautiful bay takes 

its name from numerous streams which fall into it from the surrounding 

heights. A plentiful supply of pure fresh water from the snow-capped 

mountains, an ample store of driftwood—with which the beaches are 
lined—and its isolated situation, remote from the usual cruising grounds 

of the Bering Sea patrol fleet, made it the most desirable point west of 

the Shumagins for the sealing fleet to rendezvous. We found no ves- 

sels in the bay, but the remains of recent driftwood fires on the beach 
gave sufficient evidence of late visitors. . 

Three schooners were boarded off the bay a few days later, when the 

fog lifted, all bound in for water, and as they were among the last of 

the fleet destined for the Japan coast, it is more than probable that it 

had earlier been a port of cali for vessels that did not rendezvous at 

Sand Point or touch at some other place farther to the eastward. 

The Albatross was in latitude 51° 39’ N., longitude 172° 22’ W., at 
midnight June 30 (at which time this report properly closes), cruising 

on patrol duty under orders of the senior officer commanding the United 

States naval force in Bering Sea, the vessel having been temporarily 

transferred to the Navy Department May 13 for that purpose. 

The first two months of the fiscal year were employed in seal investi- 
gations under the general direction of the Treasury Department, and the 

following eight months were spent at the navy-yard, Mare Island, put- 

ting in new boilers and making general repairs to hull and machinery. 

In this connection I wish to acknowledge the admirable facilities 

accorded us by the commandant and heads of departments, which 

enabled us to effect thorough and extensive repairs at moderate cost. 
The scientific apparatus is in good working order, the mechanical 

appliances having been thoroughly overhauled while general repairs 
were in progress, The Tanner intermediate tow-net and improved 
dredging quadrant were the only additions of importance. 
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The improved dredging quadrant is a refinement of the instrument 

described on page 94, Report on the Construction and Outfit of the 

U. 8. Fish Commission steamer Albatross. In its present form the 

frame A A consists of two pieces of black walnut 2 feet in length, half 

an inch thick, and 2 inches wide, screwed together with brass serews, 

forming a water-tight joint. Oneof the pieces has a semicircular exten- 

sion at its center, which supports the scale C C. 

Fig. 1 represents the quadrant ready for use. Figs. 2 and 3 show it 

with the two parts of the frame separated, bringing into view the 

method of construction. Fig. 4 is an end view at D, and Fig. 5isa 

sectional view of rod D and spring HK. 

Nomenclature: A A, frame, of black walnut; B, pendulum, of brass; 

C C, scale, of brass; D, rod, brass, controlling elliptical spring; E, 

spring catch, of brass. 

The pendulum, 6b, 4 inches in length, moves freely on a friction bear- 
ing, and has on its upper extremity a disk with milled surface. The 

rod, D, is attached te and controls an elliptical spring which, when in 

action, grips the milled surface of the disk on the pendulum and holds 

the latter in position while the reading is taken. The spring catch, E, 

holds the rod, D, in place when it is pressed in for the purpose of dis- 

tending the elliptical spring to allow free movement of the pendulum. 

It engages a slot cut in the rod D, for the purpose. The scale, C C, is 
graduated on each side of the semicircle from a vertical to a horizon- 

tal position, the latter reaching 90°. The instrument is intended to 
measure the angle of dredge rope when operating in deep water, where 

a change too small to be noticed by the eye might carry the trawl many 

fathoms off the bottom. 

To use the quadrant, take it in both hands, press the rod D with the 

right hand until the spring catch E engages the slot on D; take a 

favorable position and incline the instrument until its upper edge is in 

line with the dredge rope, then press spring catch E with the thumb 

of the right hand, disengaging the rod D, and thus locking the pendu- 

lum B, when the angle from the vertical can be read on the scale. 

We have now the perpendicular (depth) and hypothenuse of a right- 

angled triangle (amount of dredge rope out and its angle). With these 

elements enter table 2 in Bowditch and obtain the third element neces- 

sary to complete the triangle, when it will be seen whether the trawl 

is on the bottom or not, due allowance having been made for catenary 
curve of the rope. 

There have been several changes in the personnel during the year. 

Ensign ©, M. Fahs, U.S. Navy, reported for duty September 5, 1892; 
Ensign W. B. Fletcher, U. 8S. Navy, was detached September 14, 1892; 

Passed Assistant Surgeon T, A. Berryhill, U.S. Navy, reported January 

5, relieving Passed Assistant Surgeon F. W. F. Wieber, U.S. Navy, who 

was detached January 6, 1893; Lieut. C. G. Calkins, U. 8. Navy, was 

detached January 7, being relieved by Lieut. A. F. Fechteler, U. 8. 
Navy, who reported the same day; Ensign W. G. Miller, U. 8. Navy, 

was detached January 25; Passed Assistant Paymaster J.S. Carpenter, 
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U.S. Navy, was detached April 11, Assistant Paymaster Eugene D. 

Ryan, U.S. Navy, reporting as his relief the same day; Ensign C. F. 

Hughes, U. 8. Navy, reported May 5. 

The following officers were attached to the Albatross June 30, 1893: 

Commander Z. L. Tanner, U. S. Navy, commanding; Lieut. A. F. 

Fechteler, U. S. Navy, executive officer and navigator; Ensign H. B. 

Wilson, U.S. Navy; Ensign E. A. Anderson, U.S. Navy; Ensign C. 

M. Fahs, U. S. Navy; Ensign C. F. Hughes, U. S. Navy; Passed 

Assistant Surgeon T. A. Berryhill, U.S. Navy; Assistant Paymaster 

Eugene D. Ryan, U.S. Navy; Passed Assistant Engineer A. M. Hunt, 

- U.S. Navy. 

The civilian staff consisted of C. H. Townsend, resident naturalist; 
A. B. Alexander, fishery expert; N. B. Miller, assistant in scientific 

department; Harry Clifford Fassett, captain’s clerk. 

The present crew-list of fifty-three enlisted men is totally inadequate’ 

for the performance of the ordinary duties of the vessel while engaged 

in the work of deep-sea exploration, and the practice of shipping a 

temporary force of civilians on the eve of sailing is still followed. The 

original number of enlisted men, sixty-eight, was based on the manual 

force required to carry on the work of the vessel, watch and watch, 

which is absolutely necessary when operations are continued night and 

day, as has been the custom on board this vessel. 
The general health of officers and crew has been excellent, and the 

hygienic condition of the vessel continues most satisfactory. 

The Albatross has been seventy-five days at sea and has steamed 

9,610 miles during the year. 

REPORT BY A.B. ALEXANDER ON FISHERY INQUIRIES. 

The Albatross left Mare Island navy-yard on the morning of May 20, 

1893. The first fishing was at Comox, Vancouver Island, on May 30. 

The beaches here are very poor for seine hauls; in most places they are 

rocky and generally unsuited for collecting with nets. No economic 

Species were taken in the seine. Clams were fairly abundant. 

These mollusks constitute one of the principal articles of food of the 

small Indian tribe which lives here during the summer months. This 

tribe, numbering about one hundred persons, camps here annually for 

the purpose of laying in a supply of salmon for the winter. Ali fish 

taken intended for future use are either dried or smoked. Fish to be 

smoked are hung on lines or poles near the roofs of the huts or houses, 

where the smoke freely circulates among them; those to be dried are 
thrown upon the rocks or sand and left until they are sufficiently 

cured to admit of being packed away and shipped to the winter settle- 

ment, which is near the town of Union, 13 miles from the coast. 
I saw no seines or nets of any kind at the fishing settlement, and 

presume, from what information I could gain, that all salmon are taken 

by trolling. Salmon are sufficiently plentiful to supply the wants of 

both the white and Indian populations, but not numerous enough to 

induce capital to build canneries. 
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Our next stopping-place was at Pender Island, British Columbia, 77 

miles north of Comox, where we anchored for the night. There being 

a fine working beach not far from our anchorage, a party landed upon 

it and made several hauls with a 135-foot drag seine. Nothing was 
taken. The current sweeps by the island with considerable velocity, 

which may account for there being no fish here. A day’s trial might 

have resulted differently. 

St. Paul, Kadiak.—Arrived here on the morning of June 7. Shortly 

after coming to anchor a fishing party landed upon a beach about 14 

miles east of the town. A considerable number of flounders, scalpins, 

and salmon trout were caught in the drag seine. The following morn- 

ing a second visit was made to the same place, thinking to lay in a 

supply of trout, but only one specimen was taken. A few cod were 

captured in the seine; they were very small and sickly looking. 

Several taken on hand lines by the crew, from the ship, were much 

more thrifty in appearance. Several native women and boys were 

noticed fishing with hand lines from the beach; the cod which they 

caught were small and emaciated. The white population of St. Paul 

always fish for cod and other bottom fish a mile or two from the islands, 
where plump and healthy fish are to be found. 

Humboldt Harbor, Popof Island.—One hundred and fifty flounders 
and a few salmon (small fry) were caught in a drag seine at the mouth 

of a small creek. Two small halibut, weighing 5 pounds each, were 

taken on a hand line from the ship, the result of a day’s fishing. 
Repeated hauls were made with the drag seine at Humboldt Harbor, 
but all species of fish except flounders were as scarce as they had been 

a week previous. A few cod and halibut were caught over the side of 

the ship; they were of fine quality, but too small for market. 

Other islands of the Shumagin group.—F ishing was next carried on at 

Northeast Harbor, Sandy Cove, and Yukon Harbor. The first two 

places are situated on Little Koniushi Island, the last on Big Koniushi. 

At Sandy Cove cod were plentiful, 50 being caught in a short time; 

average weight, 74 pounds; the largest 164 and the smallest 4 pounds. 

At Northeast Harbor and Yukon Harbor only a few flounders were 

caught. The beaches being composed of large stones, it was difficult 

to find a place where the seine could be hauled. 

Mist Harbor, Nagai Island.—This is one of the finest harbors for a 
cod-fishing station in the Shumagin group. It is perfectly landlocked, 

and large enough to hold a large fleet of fishing vessels. The water is 

quite deep in all parts, with twenty odd fathoms within an eighth of a 

mile from the shore at the entrance. While cod are scarce in its near 

vicinity, it would nevertheless be a suitable place to establish fish- 

houses, wharfs, etc., for the curing of fish. 
The drag seine was hauled in all parts of the harbor, but collecting 

was found to be poor. One salmon was seen to jump near the mouth of 
a small mountain stream, but repeated hauls failed to catch a specimen. 

It is very probable, however, that later in the season salmon strike here 
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in considerable numbers. The beaches near the water’s edge are 

almost entirely destitute of animal life; it is only in depths of from 2 to 

3 fathoms that life is found. The water is very clear, and the bottom 

can be distinctly seen at a considerable depth. 

Finding it useless to haul the drag seine, I took the collecting boat 

and a couple of hand lines and anchored off a rocky point not far from 

the ship, where a number of bottom fish had been seen during the 
‘afternoon. I was rewarded by two cod weighing 3 pounds each. It 

was rapidly growing dark, and fishing was given up for the day. 

The two specimens taken answered every purpose, however, as they 

were sufficient to establish the occurrence of the species here. I see no 

reason why cod should not be plentiful about this harbor; it is possible 

that they may be in their season, for they may have times for visiting 

this locality. 

The following morning we took a small drag seine in the dory, and 

rowed outside the entrance of the harbor about a mile to a beach 

across which the dory was dragged and launched into a small lake 

which had been observed from the ship the previous evening. Five 

hauls resulted in over twenty small trout and half a bucket of stickle- 

backs. 

Sanborn Harbor, Nagai Island.—This harbor is situated on the west 

side of the island. It is well sheltered, and a good locality for estab- 

lishing a fishing station. Hauls with the drag seine were made in 

every available place. Large numbers of flounders (two species), 6 

salmon, 8 salmon trout, about a dozen sculpins, and a bucketful of 
young salmon were taken; the salmon were about 2 inches in length. 

Several hundred small trout, a few tomeod, and a large number of 

starry flounders were caught in a small lake. The waver from the 

lake had at one time emptied into the sea, but a dam composed of rocks 

and wood, built by fishermen, now prevents the sea from flowing in or 

the fresh water from flowing out, except what escapes under it. The 

water was perfectly fresh, butit did not seem to affect the salt-water 

species in the least, as those on board who sampled the flounders pro- 

nounced them equally as good as any previously taken in those waters. 

No further fishing or collecting was carried on among the islands of 

this group. 

Unalaska.—During the afternoon of June 28 the drag seine was 

hauled several times along the beach, or spit, which forms Dutch Har- 

bor. Two flounders and four sea trout were the result of half a day’s 

work. This has never proved to be a prolific beach for collecting. In 

1888 several attempts were made to collect here, but each time we met 

with poor results. The beach in most places makes off very abruptly, 

and the bottom is nearly devoid of such life as attracts flounders and 

other food-fish. Clams are fairly abundant, and at low tide it is a com- 

mon occurrence to see the crews of whalers, men-of-war, and other 

vessels on the beach with buckets and spades. 
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334 

Mean tem- 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Record of animal life, driftwood, kelp, ete., 

FROM PORT TOWNSEND, WASH., 

Meridian position. perature. | 

eer ; 
., | Wa-| Fur lt “Gor-8) 4 

Date. AIT or Paral eal ae | Whales. Auks. | iiomente. | Ducks. 
Latitude |Longitude Pome 
north. west. Dry | Sur- 

| bulb. | face. | 

TL TRS ts ESS aS ln de oO Me 
July cL | 48437 (00:|325'01100)|, 56°) 9 955.)|. <<: 4201 eee ose: aes | Ree meee 

2 | 50 13 30 | 129 41 00 54 Hpi SSRsOdod ersomsse ooo soerncbsood lsomoameremicd ho --55-- 
3 51 23 00 |; 134 17 00 49 ofA |l>sesenase On@2e ee eee aee eee [oeredbgeisys ose ee 
4 | 52 18 00 | 138 26 0¢ 49 oO emepecS ONO! seh 22) Ss sien = |e wle cee a en 
5 52 53 10 | 143 04 00 46 Ue epea| le chase ster |soess sone odin tote nee ole | oo 
6 | 53 35 20 | 147 19 20 48 Sune Socac AW ihee SSn8 jacasacoseas= [oeeeSSecem=\- Pai See 
7 | 53 55 00 | 151 50 10 48 ASW ete sa Ween ashe Basses schon h Sssecssbsex pees 
8 | 53 57 00 | 156 56 00 49 ees opooe WeMOUT Sammce| seen leshosoneusn = a - 2 eee 

| 

9 | 53 50 00 | 1622420), 48| 47/ One....| I'wo...--- Few -..-.- ce eee BS 
10 | Lliuliuk Harbor, | 

| Unalaska Island. 
A gh ee - ee ral i 

FROM UNALASKA, ALASKA, 

Aug. 3 | 54 01 30 | 165 58 30 54 Gl) |inosesc 2st Onereeeae- HGWieal .- | 0 -< a= ee oe 
4 | 54 00 12 | 161 18 00 56 DAN eee ar Three..... Several . ..|2=-. 72... 5:--|3. 2 eee 
5 | 54 22 00 | 157 27 00 | 55 Hon eagede oe ERWwOleeeer Several... |. 82 .ays6 |\oo oa 
6 | 54 50 00 | 153 50 00 54 BY BSacepsed Saeco see ced) Iso ac so okemee }o ations oes le 
7 | 55 27 00 | 152 15 30 55 BE Ree Socio Sacto Seach A parse scenes |. s.cd) -2 28.2 re 
8 | 55 53 00 | 147 42 00| 54] 55|......... One (dend) |..----..---- |e act, cates hese oe 
9 | 56 16 00 | 142 50 30 57 BG eco eere LEO) De onpalsaesancnaac | abe ave) Seles SE = oll ee 

10 | 56 46 00 | 138 05 00 59 418) || sesso so0|s-cosonscscs)/eccos SSO Pannen ane) mOoroic Scc 
11 | Sitka Harbor, 

Alaska. 

FROM SITKA, ALASKA, TO PORT TOWNSEND, 

Aug. 18} Sitka Harbor, Best ReO een DOVeTal eee eee ein | Few ------ Few <.-.c- 
Alaska. | | 

19 | 55 07 00 | 134 20 00 60 (AD bsopsace: RENIN Roe SHOR CeO EAS Hew)<s<2e- Few «-s2s- 

20 | 52 39 00 | 132 14 00 (BY GE eseacase SOvVerals s6)--ase= ena Src. pSerecec 3 - 
21| 5104 00| 12816 00| 64] 55|......... Several . Joliet ssews ot | Many...-. Several ... 
22 | 50 24.00 |.125 8800] 66} 60 )|...2...:.|..----.-.---|.--t...-.--=| Severall=--| ew eee 
23 | Departure Bay, B.C.| 63) 64 )---.-.-..|---.-. 2-8) ee es ee ee Kew -enoe 
24 | 48 59 00 | 123 25 00 61 | 59 |.....--.-|--20- Sle cvnectccce seusesa=|cesnechesccs|sneems nee 
25 | Port Townsend, | 

Wash. | 
ail i 

FROM PORT TOWNSEND, WASH., 

| 
Aug. 30 | 48 11 00 | 123 11 00 BO OU Wl eiqmn cc cinte| ome iciseetetels eet tie an | Sees (eee es 

31 | 46 33 00 | 125 02 00 62 He | AB eaAcrad| (oem coon s\-is) oe Sse) | eis Se cece a hae Sete ee 
Sept. 1 | 43 04 00| 124 4600| 57! 50]......... Hours tee tects ee [a ee em 

2 | 39 52 00 | 124 11 00 59 Uealpecaeacee FENG O stcrcnan |e sles ofavie's «(48's = ce actos ee 
3 | Navy-yard, Mare 

Island, Cal. 
| | 

SEA TRIAL: NAVY-YARD, MARE ISLAND, 

es See x = = _ 

1893. 
Apr. 25 | 37 52 00 | 122 28 40 63 BO ees ei oe] iconic ww cewes| ennai cletahtalal diwains os Sad [nO eens 

26 | 36 46 00 | 121 57 00 55 SM evainieieie noi | amie ave tamales A Soe See eee eso 
27 | 37 43 00 | 122 43 40 55 DA | nS bine tee s| anne eie nicely e| awe eerie aise) amen eee is | eee 
28 | Navy-yard, Mare 

Island, Cal. 
| 
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observed from deck of Albatross at sea. 

TO UNALASKA, ALASKA. 

| 

Gulls. | Goneys. Guile, | Petrels. | Puffins.7 Terns. ee Kelp. Remarks. 

| | 

Many.-..| Many...| Few .| Several sls sS2aee sis) ascents sie Several | Much 
| | logs. 

Few -.-.| Many...|..........| Several -|..-..-....|.--..----- Much...) Much 
Enea 3 == MEVSLAl) | oo e=.<-c25| OMOLAL setae omialanie aes eer) s/jeh ioe oc sileehi aes sta 
5. eae eae DOVeKal ses anim cinn | LOOVOLAl. | paseeen eee meine a see| se seater aL OLe) 
Eo cten ee Neveralaies= i -\2|, SOveralisieon ances selec seenns| HhkOg cr eee aeeea 
One: -.%. Severaille|=.225.--1-- | Many ---| Several .|.....-.... Little...) Much 

se adterspe Many s—-)-cos-o=-- =|) Maniye <2 OWaeaaia|= <ccleonaa| eae aen ce |) by plece. 
Mam yess) OW clos! NOW <=. Mamie.) Many oi |- eclectic MADR e eel Maacedace Trunk oflargetree; 

roots attached. 
Many... -| Few ----| Many Several .| Many ..-| Few .--.|.--------- Much 

TO SITKA, ALASKA. 

| 
Several .|.........- Many...| Many...| Many-..| Several .|...--..... Little 
GM Good Sceceneeee IMS; a= |e Mianiy, so ))) May <2 resin ciel sl| cate el Much 
Several .| Few .-..| Many...) Many...| Many.-..| Few ....|.-----.--. Much 
Hewes =| RHO .4|poeveral.| Several |) Hew. -.:|-- 2-4 stl scee secs Set oan aoe 
MeN sae PRON) =4-15 || OWA 3-125. OW :-/ =.) SOVEral!.|--55--. 225 QOgs=2- s|ee- ct sas 
Hewie= =| Kew. =.) -<s<--5.6: MANY Seale cise ae ctas|o as eels Wop sel Ssae ese 
HG Waste MEOW -)..5i2| Sn ciesie sin ws Severalls|| Hew, -2-5|/22-0-5- 20 Little. ..| Little. .| 
Ltr ohedl 0G Faery BESS aisretee Several.) Few ....| Few Little...| Much..) Several jagers; 1 

coot. 

WASH., VIA DEPARTURE BAY, B.C. 

Poe se | Several .|.....-.-..]..-------.|---------.| Few .-.-.| Little...| Much-.| Schoolof porpoises. 

Several .| Several -|...---.--. Many .-.| ‘Several .|. .--.-2.-- Much...| Much.-.| Several phalaropes 
and divers. 

MOWia=s.|-weas-. Ac SAeeeeoee Several .| Several -|.......... DO pase eee ss Several phalaropes. 
Several .| Few ....| Few ....| Few .-...| Few ----| Several .| Much...| Much 
SEMGHAIS BESS Sa ae se ae HO Was sers| eecalaciste = ew .--.| Much.-..| Much 
SIMI@G | hea sneeaad lace ee hOac||bcandsasSnn lsseoeasece Few ....| Little...| Little.. 
TRE? age el sen becnc oe SauEoe Iced Soutebecsellercnssease Few ....| Much...| Little... 

| 

TO NAVY-YARD, MARE ISLAND, CAL. 

eG Wiss cil OVW «0/20 |[¢ Sci ao =o OW) -lachseeeeeeman| sores ose Little...} Little... 
Several .| Several .].-..-..-.-. Severalls se ssmeen| poser ts = 3 Much.. 
Several .| Several .]........-- Severalls|c2-teseean|eseees cee Se -| Much..| School of porpoises. 
Many---| Several .|.....-.--- OM Good on octnccoos| bhoooodSen| kaepooseee|psososae" Do. 

TO MONTEREY, CAL., AND RETURN. 

| 

Many...) Several .| Many...| Few 
Many...| Few ....| Many... 

Few ....| Few 
Sivenalelp secs see se cae 26 Seal sede aeeleesteneee 

— 
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Record of animal life, driftwood, kelp, etc., observed 

} as oie an tem- 
Meridian position. Mean tem | perature. 

= —— 

Date. | Air. | ate: 
Latitude Longitude Be eas 
north. west. Dry | Sur- 

bulb. face. 

1893. | °o / ut i} / uw (o} °o 

May 20 | 38 03 00| 1221900, 65| 59 
21 | 39 48 30 | 123 59 00 55} 52 

22 | 42 25 00 | 124 39 00 52 52 
23 | 45 58 00 | 1241900} 51) 52 
24 | 4810 00/123 0000, 55) 51 
25 Port Townsend, | 

| Wash. 
| 

FROM NAVY-YARD, MARE ISLAND, 

Auks. Cor- 
morants. 

Ducks. 
Fur ‘ 
aals! Whales. 

-sesesee+] Several «.. 
| 

ee oe | Several... 

FROM PORT TOWNSEND, WASH., TO ST. PAULS HARBOR, 

May 28 | 48 32 00 | 123 11 00 53 BOM ace ewimse ntl Sadia asaenice | sseeeaseen cel oeencee se eee Hewiscasee 
29 | Vancouver Harbor, 55) Ba Se) Radek nwo ceded ba kemee tacts ose ee one ee 

British Columbia. 
30 | Union Bay, Baynes 5) Oy Uh RIE SPSS SCTE SPREE ay Mel Few. ceeee 

Sound, British | 
| Columbia. 

31 49 30 00 | 124 48 00 55 
June 1. 50 44 00 | 127 21 00 | 51 

2 51 28 00 | 18055 CO; 48 
3 53 04 00 | 134 46 00) 49 

4 55 06 00 | 139 17 00 47 
5 | 57 37 00 | 143 11 00 47 

6 57 51 00 | 148 34 00 45 
7 | St. Paul Harbor, 47 

Kadiak Island, 
| Alaska 

FROM ST. PAUL HARBOR, KADIAK ISLAND, 

= aE Gea BELLY ain cie GAR - — = 

June 8 | 57 44 00 | 152 19 00 47 46 | One....} Several -..|...........- Many..... [ee 
9 | 55 41 00 | 155 19 00 45 43 | Two woe. = site otees Sec Many, .2/..0::)>-5<=s-5eeee 

10 | 55 19 00 | 159 41 00 45 43 | oe eeeswe Three..... IM Sy Sols tee eeeee Several ... 

FROM SAND POINT, POPOF ISLAND, TO 

June 11 | 55 02 00 | 160 33 00 46 Beal eee eiaie Several). -:| Mew .<.2<2|.--cseccce se] eee 

| | 

12 | 53 07 00 | 166 15 00 43 43") Three...) ‘One-. -.a=- | oie are o ofa oe 2 bio a SE.co Stolen tee eee ena 

13 | 52 48 00/17058 00) 43| 41/|......... Maing lyse) ween One... sche ce 

14/ Dutch Harbor, 50 45 | One. One: ocho eae eee al: ooo el ee 
Unalaska Island, 
Alaska. 

FROM DUTCH HARBOR, UNALASKA ISLAND, lO SAND POINT, POPOF ISLAND, 

Nese s. arene S| sit ay Bo ; 

June 15 | 54 19 00 | 162 10 00 46) 43] One One? 2225 [eederineene as | BAS rth ee eis 
16 Sand Point, Popof CD ie © 10 a a RO cs Nees TR we MS oe ENO EE HE es Sno 

Island, Alaska. | 
i lliateen are Ci (1 eee sep paneer tS 53 G5 csi sowie laadnn ons cea eset sn S elites wep win wets ein eee eee 
18 55 18 30 | 160 32 45 49 AB a5 a0 xeie os I BWicd-es's IM yniAdA siids co.cc. solos eos ae ee 
19 Sandy Cove, Little 45 A ogee ee ed Ope Pa as | Myriads’..|--.23. 02... [5 secu~ onesmm 

Koniushi Island, 
Alaska. 
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from deck of Albatross at sea—Continued. 

CAL., TO PORT TOWNSEND, WASH. 

337 

| | 
| 

Gulls. | Goneys. oa | Petrels. | Puffins. | Terns. a co Kelp Remarks. 

} 

— — —— =~ | = ——— — | 

| | 

Beveral- | Rew... Many si.l) ew ocec eeeeeees sleaaaaaae ele aah Jos Soaleeece see 
Sevolale Many s\| POW. ---| Several asqemssece |aaceesaser lees sete Little..| Large patches of 

| velella. 
Seweralesiseveral >|) Several. \ ews. seereseesal Goeeo ae Sel aseees-nllatue cts ase Do. 
Many. .\¢Several.| Few ....| Several .|5.2:020 2:2|2a-<--52 =: Muehyac| eae ae 
WET abel AS. ARR ee eee | WOW asoe|ls-sgecdaleseweece os Little...| Little... 

= | 

KADIAK ISLAND, ALASKA, VIA BRITISH COLUMBIA PORTS. 

LGW sche|BSaaqenoed lSenepsoceq DORPCoseee Kepesececelle ceccrarae Minch see) sae at se 

UBT cel ba ee sees besSceaces) Mare season eerie He Wraea-| lutte: aa |esnarsteae 

piMeeraee O22 hat cede Seis lure, 4 Re aoe tial Devers ‘Little.. Several porpoises. 
Several. NOW, sigs [Reon a1 20): Scscee solace cc sci Little-. 
MEAT Viste | yersrene oa | raat ate Cree a eae | Sim sins Seki oe dare ae aif ace nee Several phala- 

ropes. 
> badge Seco aeaqcosse og AGOoCSBese WEW)« Acie) Sance soe cease cel Geet scces elem anaes 
Several .| Several .|........-. Several.) Oness2).|52-525s.5. 1 ststes SRE TCE See 

og. 
Several .| Several .|.....-...- Many Several .| Many...|...--..... Much..| 2 white goneys. 
EVistEn eee Rreitons meters |e ce eiectan | eiateieteemits | Sait ten crraa Re ease ac | came cece alison cones. 

° 
TO SAND POINT, POPOF ISLAND, ALASKA. 

Many..- | Many..-| Many...) Many-.-..| Many Many.-. | See eee (asco meee 
Many..-| One..... Many.--.| Many...) Many...|-...--.-.- eae Sate Much 
WEamyjatec [ee i= ee =< Many Several .| Many...| Many-. ; Son aner Ee oescmoce 

UNALASKA. ALASKA, VIA AMUTKA PASS. 

Hew ----|| several. Many. .|) Several -| Many-.-|.....2----|..-2------|.-e.-2--2 Observed many sea 
| lions onand about 

Unga Seal Rocks. 
Few ---.| Many peveral)-|| Few -.-| Severali-|-->---2..- 1 large | Much..| Several white go- 

log. neys. 
eee e/a f= One=---.| Many --| Kew -. Nice tee ee a el ee ae Much..|Many killer 

whales. 
soeeeneees (Oia oA MAVIE Th (ee SSSR oe ee SEES Cees oe ery eres ae |e ane wee receee| 1 white goney. 

| 
| 

CRUISING ABOUT SHUMAGIN ISLANDS, AND RETURN TO DUTCH HARBOR. 

Few ...-| Few ....| Many Many Mia Via e|eisciac cine ea eee 

| 
Several . Several .| Many...| Several ea at Little..| 1 white goney. 
Many... Many...| Many.. | Sea aeees |. coos taal eee ee Several white go- 

| neys. 

F. R. 93 22 
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Record of animal life, driftwood, kelp, etc., observed 

FROM DUTCH HARBOR, UNALASKA ISLAND, TO SAND POINT, POPOF ISLAND, 

Date. 

1893. 
June 20 

21 

22 
23 

24 

25 

26 
27 

28 

Meridian position. | ee | 

oe aa? i | 

| Air.| Wa- | Hur | whales Auks 
. er. seals. 

Latitude |Longitude) 
north. west. Dr cat 

bulb. | face. 

° / “ ° , ut ie} ° 

54 38 00 | 159 37 00 46 AO ile sece eee HOUT. <= Myriads .. 
Sand Point, Popof 52 eee Seema | (yet Se 

Tsland, Alaska. | 
54 54 00 | 159 5000 | 55 fo Basans so Several Many..... 
54 51 00 | 160 06 00, 50 46 | De eeeee WOl-asee Rew sete. 

Sanborn Harbor, 54 AS <= cimeme |leenesetentcte cle EFOW .ce-ne 
Nagai Island, 
Alaska. 

Sand Point, Popof 53 AG 5 eticeles ateme te cece neal Cane ee meee 
Island, Alaska. 

Bone OOte sec ccee eee OL CY BRB Seer BEoerse noc SEnoermaspace 
54 06 00 | 164 31 00 48 48) Sixbty- | Many. os22|s2scessecoes 

eight. 
Duten Harbor, 53 AD em eemtaclonckeeemcccaleepenemaaecs 
Unalaska Island, 
Alaska. 

| 

June 29 

30 

| 
Dutch Harbor, 
Unalaska Island, 
Alaska. 

53 01 00 | 170 37 00 

See 

Ducks. 

Several --. 
Several . .. 

Several ... 

56 

44 42 Six fee 
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from deck of Albatross at sea—Continued. 
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CRUISING ABOUT SHUMAGIN ISLANDS, AND RETURN, ETC. —Continued. 

| 

Gulls. | Goneys. Guile. | Petrels. | Puffins. | Terns. aed Kelp. Remarks. 

e 

Many...) Many Many Many WEN ee easee nee occsereser Little 

Several -| Few .-..| Many...|...-...--. Several .| Few ---.|------.... Little... 
Manya=- News. .--|\ Many <.|oscoeccom Miativie = linc as =< oo |asemreenes Little..| 3 oyster catchers 

in Mist Harbor. 
Hewes Owen 0 Many. 2| a aeeinee ee aeajr ac|/asomerioce|ascane sce Little..| 1 oyster catcher in 

Sanborn Harbor. 

a Lec eeR ed CoeeeTeeeE Severalls| ies seen sae PeeWee setae eo toe isae [scene le OORES 
Many...| Several .| Many...| Many Many. +. Many.-=- |S cee oe. sino = mom sets Many phalarcpes. 

BAY OF WATERFALLS, ADAK ISLAND, ALASKA. 

Few .-- | Jocttrscebletecdeaioal Gh sneesBsd lh Baceseasl Roe ctse epee sece Much 

I ah ee Bl ae Gireiaitg|) Manyios.|)pevebals|*.-2) ono" | sot ececee = Much..| Several white go- 
many. neys. 
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Record of temperatures and specific gravities. 

Date. 

1892. 
b ei i) oy 

OCOOCOSMOMOMDDAIANNAYRAOAHNUTATE PPR wD 

| i oO. 
| 3 | EB 2 

alae ee thee = 3 
Is .Ja@]e,q 
| A ; [| a oS 

he |s 8 ‘é , ae 
Wi , ag Ab Bw a 
er of lStation.| Lat.N. | Long. W.| Depth. Z S| % Ps! a ae 

“< 5 Ele as & as 
= & ly, & Ey SL 
Re | & | Co ° ° 
2 (3) Gs] = a 
B Veer eee 5 
| Biae i) © 
® o | © me i a 
a Hla? wn 7) 

DOV. Ss ce) / aw ° io ie} | 

IPT bee aA 54 01 30 | 165 58 30 | Surface.! 47 53 | 66 | 1.0234 | 1.024240 
(ORES BEES Bec 54 00 10 | 164 48 00 |.--.do --.} 50 | 51 66 | 1.0234 | 1.024240 
in he teeyib= aR ae rs 54 30 00 | 163 36 00 |----do...] 52 | 52 66 | 1.0236 | 1.024440 
Oa Miliens| crake ace 54 02 00 | 162 30 00 |.--.do- 53 | 52 66 | 1.0236 | 1.024440 
DeaMA Sys eee shes 54 02 12 | 161 18 00 doy 54 55] 66 | 1.0238 | 1. 024640 
Sip see |e asec 54 07 00 | 160 20 00 = 00°: 55 | 58 66 | 1.0288 | 1. 024640 
ADs Ds} eee cacec 54 13 00 | 159 26 00 = G02 54 | 55 66 | 1.0240 | 1.024840 
Oia. nas cse 54 19 00 | 158 30 00 Stlohs 06 | 55 66 | 1.0240 | 1.024840 
LEAT ariel Se teste 54 22 00 | 157 27 00 --do. 56 | 55 | 66] 1.0241 | 1.024940 
OND an |. ee see 54 29 00 | 156 33 00 sadors 57/55 | 66 | 1.0240 | 1. 024840 
1 Ay oa eal eer 54 36 00 | 155 39 00 |.--.do 55 | 54] 66 | 1.0240 | 1.024840 
Grape ss ene are 54 45 00 | 154 45 00 2200): 55 | 54 | 66 | 1.0241 | 1.024940 
1 PP Werke ok Se 54 50 00 | 153 52 00 |.-..do~ 55 | 53 66 | 1.0240 | 1. 024840 
Gems oS eee 54 59 00 | 153 28 00 |.--.do- 55 | 54 66 | 1.0240 | 1. 024840 
NDI Seri iey eens et 55 10 00 | 153 04 00 do. 55 | 54] 66 | 1.0240 | 1.024840 
Giasmesl ieee a: 55 16 00 | 152 41 00 |.--.do 55 | 53 66 | 1.0239 | 1. 024740 
Sm Gooletcss oe 55 27 00 | 152 15.00 ||.. 4-do: 55 | 55 | 66 | 1.0240 | 1.024840 
Gipvm:.|seee-cc- 55 34 00 | 151 07 00 -.do 56 | 55 66 | 1.0240 | 1.024840 
17 (psi. |os-2-=5 55 42 00 | 149 59 00 |....do - 54] 54 66 | 1.0240 | 1.024840 
Gasm-=|jccule. 55 47 00 | 148 52 00 |.--.do 53 | 53 | 66 | 1.0241 | 1.024940 
NNN eo ie oa 55 53 00 | 147 42 00 |..-.do 55 | 54 66 | 1.0240 | 1.024840 
6 p.im-.|-------< 55 59 00 | 146 29 00 .do 56 | 54 66 | 1.0239 | 1.024740 
PAM ale So se eee 56 05 00 | 145 16 00 |.--.do 56 | 55] 66 | 1.0238 | 1. 024640 
(eT aes ie See 56 12 00 | 144 03 00 |.--.do 55°| 55 | 66 | 1.0239 | 1. 024740 
Ze c| eee ee 56 16 00 | 142 50 30 |.--.do- 57 | 59 66 | 1.02388 | 1.024640 
6: p.m...) 2-525. 56 23 00 | 14] 39 00 aalOye 56 | 55 | 66 | 1.0238 | 1.024640 
2 PIN) eee ine 56 29 00 | 140 27 00 =2d0)= 56 | 55 | 66 | 1.0236 | 1.024440 
Gases |cee see 2 56 35 00 | 1389 19 00 == c07- 58 | 55 66 | 1.0234 | 1.024240 
Ai Tes Sl oe eee | 56 46 00 | 188 05 00 220s 59 | 57 66 | 1.0234 | 1.024240 
Gipsm' 2 |Pasee ee 56 55 00 | 137 01 00 |.--.do 59 | 59 66 | 1.02382 | 1.024040 
D2 ips) Wii Ka Ba) = eee an ae eee Smeniliye 55 | 55 | 66 | 1.0280 | 1.023840 
8.a,.m--| Sitka, Alaska... s.222s¢c<s. aramey i Ci) 56 | 54 | 66.) 1.0228 | 1. 023640 
DR ere eee oer 55 07 00 | 134 20 00 |.--.do 61 | 61 66 | 1.02380 | 1.023840 
2M) =. <\\serce~ | 02/39°00)| 132°14°100'|,.<.do 60 | 59 66 | 1.0233 | 1.024140 
£2 Mee | tee cess | 51 04 00 | 128 16 00 |....do 58 | 61 66 | 1.0230 | 1.023840 
ZION Peele ariee 50 24 00 | 125 88 00 |....do 52 | 58 66 | 1.0180 | 1.018840 
12m...| Departure Bay, B.C ........ Sees) 54 58} 66) 1.0172 | 1.018040 

| 
7p.m..| Off Point Reyes, Cal........ ~= G0 54 | 54] 64 | 1.0248 | 1.025211 
U2 ah ano sae 88 30 00 | 123 39 00 |....do - 52 | 52] 64] 1.0248 | 1.025211 
LOWY cele Ae eee 29 09 00 | 123 48 00 |....do 51 | 55 | 63 | 1.0250 | 1.025411 
Uh es eee 39 48 30 | 123 59 00 |....do 53 | 56 | 63 | 1.0251 | 1.025511 
Bp pol Soecansc 40 27 00 | 124 09 00 |....do 51 | 53 63 | 1.0250 ! 1.025411 
12) DoW 5 a2s ne 41 06 00 | 124 20 00 |....do 50 | 52 | 63 | 1.0248 | 1.025211 
GanMesedecnks 41 45 00 | 124 30 00 |....do- 51 | 53 | 63 | 1.0244 | 1.024811 
LZ a sen taco 42 25 00°! 124 39 00 |....do 53 | 55 | 63 | 1.0243 | 1.024711 
ily Oe eed ee Se ae 43 18 00 | 124 34 00 |....do.- 52 | 62 63 | 1.0240 | 1.024411 
Lops me |ooeeeee 44 11 00 | 124 28 00 |....do. 50 | 49 | 63 | 1.0240 | 1.024411 
CE co hel PRA Seg 45 04 OO | 124 23 00 |....do 51 | 50 | 63 | 1.0242 | 1.024611 
6 Pas. ee ie ae see 45 58 00 | 124 19 00 |....do. 5L | 52} 63 | 1.0190 | 1.019411 
6 p.m..| Off Grays Harbor ........... Bele 52 | 52) 63 | 1.0150 | 1.015411 
12p.m.} Off Destruction Island...... Bren niks) 51 | 51! 63 | 1.0162 | 1.016611 
6'a.m-..| Cape Blattery.--.-...5-.-... Pays kt) 52 | 50} 63 | 1.0208 | 1.021211 
12 Mn. MeOrk SLOWTISONG--- 7 sence alee Bests ks) 50 | 59 | 63 | 1.0226 | 1.023011 
12 m Vancouver (biGec.-e= ese soe Seite: 52 | 55} 63 | 1.0126 | 1.013011 
12. ess Comox. Osecneaneecesusct sae attO 56 | 58) 63 | 1.0180 | 1.018411 
10. m2) Alert Bay, BiGeneene-ene =. oe Aeris 49 | 53 | 68 | 1.0216 | 1.022011 
12 p.m-.} Queen CharlotteSound...... heeelo: 48 49 | 63 | 1.0234 | 1.023811 
6a.m..| Off Queen Charlotte Island. .|.-..do 49 49 | 63 | 1.0284 | 1. 023811 

51 28 00 | 130 55 00 |....do 48 48) 65 | 1.0238 | 1.024211 
51 52 00 | 131 52 Ou ..do 47 48 63 | 1.0240 | 1.024411 
52 17 00 | 132 45 00 =e00 47 48) 63 | 1.0242 | 1.024611 
52 39 00 | 133 48 00 |....do 48 48) 63 | 1.0242 | 1.024611 
53 04 00 | 134 46 00 |....do. 49 50) 63 | 1.0242 | 1.024611 
53 85 00 | 135 53 00 |....do. 47 | 48] 63 | 1.0242 | 1.024611 
54 06 00 | 137 00 00 |....do . 46 48) 63! 1.0244 ! 1.024811 

| | 

1 
u 
1 
uy 
1 
1 
1 
1 
1 
1 
1 

Tot 

1 

Saath el aol cel aol ool el cel el oe all el ee eee 

(all ell gull oll aoe ool oo ol el el ee 

ity reduced to 

gravi 
15° 6, 

Specific 

023420 
023420 
023620 
023620 
023820 
023820 
024020 
024020 
024120 
024020 
024020 
024120 
024020 
024020 
024020 
023920 
024020 
024020 
024020 
024120 
024020 
023920 
023820 
023920 
023820 
023820 
023620 
023420 
023420 
023220 
023020 
022820 
023020 

023020 
018020 
017220 

024391 
024391 

- 024591 
024691 
02459) 
024391 
02399] 
023891 

. 023591 
- 023591 
- 023791 
- 018591 
- 014591 
. 015791 
. 020391 
- 022191 
. 012191 
- 016591 
- 021191 
. 022991 
- 022991 
. 023391 
023591 
. 023791 
. 023791 
- 023791 
- 023791 
- 023991 

023320 . 
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Record of temperatures and specific gravities—Continued. 

lo © 3 ieee ° 
| | ~ ~ 

| | 4 : a ay | Ke 
g al = a | vo v 

| 8 | |a¢ eae ge 
C3 om | = | 

| ~2|a/ge ee ape 
. | | | fete iay Pat bitsy BS 

Date. Time of Station.| Lat. N. | Long. W.| Depth. | 6] ° |S: # BES SS ype 
day. eq|e|ss 3 ES Eo, 

==) J R44 

| Sale let = =) 
BP} | og 2 2 2 

| tay eae cass peace c= ss 
| | A Bhp 2) [hoer oka 3 

[>] oO or a ro! 
| | Beet Net | tear | eal EB 

1893. lO Gin fo eee fore WER Hit) | ° fo) fe) 

June. 4 | 6a.m..|........ 54 37 00 | 188 10 00 | Surface .| 46 | 47 | 63 | 1.0244 | 1.024811 | 1.023991 
EL) TP) TSN eceor | 55 06 00 | 189 17 00 |....do-.-| 46 47 63 | 1.0242 | 1.024611 | 1.023791 
Os CRU S Beep ose | 55 43 00 | 140 15 00 ..-.do-..| 46 | 47 | 68 | 1.0242 | 1.024611 | 1.023791 
(TPA OR eRe sae ee 56 20 00 | 141 11 00 .-..do-... 45 | 45] 63 | 1.0242 | 1.024611 | 1.023791 
Chee i sl eee 56 58 00 | 142 09 00 |....do.--| 46 | 45 | 63 | 1.0240 | 1.024411 | 1.023591 
Bel iim =| Sesto 257 3700843: 100.22 dol = 2a) 477) 480) 63" | 1502407 1.024411 |) 1 023591 
SI Openale= (n= = cei 57 41 00 | 144 31 00 |..-.do --.| 46 46 | 68 | 1.0242 | 1.024611 | 1.023791 
Be beppsma |e n see 57 44 00 | 145 51 00 |..--do -- -| 46 | 46 | 63 | 1.0242 | 1.024611 | 1.023791 
Gu (Gianms-)2 2525. = 57 49 00 | 147 11 00 |.--.do---| 44 | 43 | 63 | 1.0242 | 1.024611 | 1.023791 
Ly) aah Oe eee 57 51 00 | 148 34 00 |..-.do--.| 45.| 46 | 68 | 1.0242 | 1.024611 | 1.023791 
6 | 6p.m..| Off Kadiak Island........-..- |...-do.--| 45 | 47] 63 | 1.0240 | 1.024411 | 1.023591 
6 | 12 p.m.| St. Paul Harbor..........-.-|.--.do -.-| 44 | 45 | 62 | 1.0230 | 1.023270 | 1.022450 
Siiol2iem=—-| St. Paul) Kadiak. 222. ose.-\>-.- do -..| 49 | 50] 62 | 1.0230 | 1.023270 | 1.022450 
Cl wa Sel ee 55 41 00 | 155 19 00 |.-..do --.| 45 | 45] 62 | 1.0242 | 1.024470 | 1.023650 

1) |"Siarm-=-|| Humboldt; Harbor=--.--- ---s|>==- do ...| 43) 50} 62 | 1.0240 | 1.024270 | 1.023450 
1 D1) i Pane ee 53 07 00 | 166 15 00 ..--do...| 44 | 44 | 62 | 1.0244 | 1.024670} 1. 023850 
Sie Ohanmn PAroU kta Ags! o 2 ojn siamese do..., 41 | 44] 63 | 1.0248 | 1.025211 | 1.024391 
145) Sipe. |eAmalo ae basins nos s=m-s22s2e-|-—>6 do oes) 2 | 46] 63 | 1.0246 | 1.024011 | 1.024191 
TOM AAAs EE ees 54 19 00 | 162 10 00 |.-..do-...| 44 | 46 | 63 | 1.0242 | 1.024611 | 1.023791 
1f))) 12a APSR by (Cl Gra seam aoe nin te bees do .. ‘| 42 46 | 63 | 1.0240 | 1.024411 | 1.023591 
PALA DOA SaaS A are 54 38 00 | 159 37 00 |..-.do-..| 43 | 46 63 | 1.0240 | 1.024411 | 1.023591 
Bet) NPAs oie elie meer 54 57 00 | 160 06 00 |----do ---| 44) 52 | 63 | 1.0235 | 1.028911 | 1.023091 
Pam lente Sanborn Harbor. esse. — lon - do...| 44 | 52) 63 | 1.0235 | 1.023911 | 1.023091 
Pit) UPS cliGoe secs 54 06 00 | 164 31 00 |-.-.do--.| 47 | 50| 63] 1.0238 | 1.024211 | 1.023391 
SHUM SPA noe bsoanocs 53 01 00 170 87 00 |..--do ...| 44 | 45 | 63 | 1.0246 | 1.025011 | 1.024191 

| 

Notr.—All specimens taken at about 1 foot below the surface, by means of a water bottle. 
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3.—A REPORT UPON ICHTHYOLOGICAL INVESTIGATIONS IN 
WESTERN MINNESOTA AND EASTERN NORTH DAKOTA, 

By ALBERT J. WOOLMAN, A. M. 

INTRODUCTION. 

The field work described in this report was carried on during the 

months of July and August, 1892. The writer was assisted during the 

first part of the season by Ulysses O. Cox, instructor in biology in the 

State Normal School, Mankato, Minn. The work was conducted under 
instructions from the United States Commissioner of Fish and Fisheries, 

Hon. Marshall McDonald, and under the immediate direction of Mr. 

Richard Rathbun, assistant in charge of inquiry respecting food-fishes. 

The object of the investigation was to examine the physical features 

of Big Stone and Traverse lakes, and to make a careful study of the 

fishes found in them for the purpose of comparing and contrasting 

the forms found in these two great river systems—the Minnesota and 

‘Red River of the North—this being the place where they most nearly 

approach; to observe and record any items of interest bearing on the 

fishes indigenous to these waters, and to note any other facts that 

would in any way bear on fish-culture, such as geological features, 

water supply, vegetation, food supply, and contamination of water. 

In the identification of species I have been assisted by Dr. Barton W. 

Evermann, of the United States Fish Commission, and Dr. Carl H. 
Eigenmann, of the University of Indiana. 

The basins and river systems were studied in the following order: 

Lake Traverse Basin: 

Lake Traverse. 

Daugherty Creek. 

Muslinka River. 

Big Stone Lake Basin: 

Little Minnesota River— 

At Browns Valley. 

Near Sisseton Indian Reservation. 

At the head of Big Stone Lake. 

Big Stone Lake at Creager’s Farm 

and Ortonville, Minn. 

Minnesota River Basin: 

Wheatstone Creek. 

Pomme de Terre River. 

Chippewa River. 

Minnesota River at Ortonville and 

Montevideo, Minn. 

James River at La Moure and Jamestown, 

N. Dak. 

Pipestem River. 

Red River of the North and tributaries: 

Red River of the North at Moorhead, 

Minn., and Grand Forks, N. Dak. 
Otter Tail River. 

Cheyenne River at Lisbon and Val- 

ley City, N. Dak. 

Maple Creek. 

Buffalo River. 

Goose River. 

Red Lake River at Grand Forks and 

Crookstown, N. Dak. 

Pembina River. 

Tongue River. 

Forest River. 

Park River. 
343 
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THE RED RIVER OF THE NORTH. 

The Red River of the North is the only large stream within the bor- 

ders of the United States that finds a northern outlet for its waters. 

Its course is down a long, gentle slope culminating in a low watershed 

that separates this system from that of the Mississippi on the south, 

east, and west. This divide in no place reaches the dignity of a moun- 

tain range, but is low, and in places broad and level, and is composed 

entirely of drift brought down from the northeast and north during 

glacial times. Maps represent the Red River of the North as the 

outlet of Lake Traverse and as a broad, marshy river in its upper 

course. But itis not the outlet of this lake nor has it been for many 

years. Neither is it broad and marshy as a river. 

It is evident that the long trough occupied by Lake Traverse, Big 
Stone Lake, the Minnesota River, and the Mississippi River was at one 

time a magnificent waterway draining an inland lake greater in area 

than Lake Superior. This old river channel has been scooped out 150 

to 200 feet below the surrounding country, and is 1 or 2 miles wide, 

retaining this width with remarkable constancy throughout its 300 miles 

or more of length. 

TRAVERSE AND BIG STONE LAKES. 

These two large lakes occupy that part of the valley of ‘River War- 

ren” that lies between the parallels of 45° 15’ and 45° 55/ north. This 

section of the valley is over 14 miles wide, and of an average depth of 

145 feet. The general direction of the valley is north and south, 

although the middle of this section is strongly curved to the west. The 

two lakes are about 5 miles apart, separated by sediment piled a few 

feet above the surface of Traverse Lake. This deposit separating the 

two lakes is not, however, the divide between the two river systems; 

the main divide or highest land lies to the north of Traverse Lake. 

Entering the valley from the west, about a mile below Traverse Lake, 

is the Little Minnesota River. This stream has worn for itself a valley 

extending to the northwest commensurate with its size and eroding 

power; upon reaching the broader valley, it lost its power to erode 

and at once began to deposit its sediment, which it extended across the 

valley dividing and separating the two waters, thus forming two lakes 

from the one that already existed, or perhaps damming the stream 

before Big Stone Lake had been formed. 

It is quite evident from the following that after the Minnesota River 

had ceased to be the outlet of Lake Winnipeg, the entire valley of 35 

niles, forming the semicircle from the head of Lake Traverse to the 

foot of Big Stone Lake, was one lake: 

(1) The granite outcrop at the foot of Big Stone Lake resisted erosion 

to so great an extent that during the full discharge of water down this 

passageway it was left projecting above that part of the bed farther 
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north, which became a vasin that wouid remain filled with water, and 

it naturally follows that after this water-course had ceased to receive 

supplies from the north, the small amount of water that would escape 

from this lake, with its diminishing velocity, would not erode a granite 

bed sufficiently to rapidly reduce the depth of this lake. 

(2) The ancient shore line of Lake Traverse can be traced a mile 

below the present limit of the lake and would indicate a former union 

with Big Stone Lake since the days of active running water in this 

channel. The character of both the fauna and flora would bear out 

this theory, since the difference in vegetation in the valley and on the 

hillside is much more marked and pronounced between the lakes than 

itis below the foot of Big Stone Lake or above the head of Traverse 

Lake. Likewise the windings of the old bed of the Little Minnesota 

River would indicate little or no opposition from running waters. 

The similarity of species of fishes found in the two lake basins would 

indicate that these two lakes had at one time been connected and that 

there was free water communication between the parts, while the 

number of comparatively unimportant and minor differences (which, 

however, are quite noticeable and constant, and in some cases reach 

almost varietal importance) show clearly the landlocked condition of 

the fishes of Lake Traverse and amount almost to proof that these 

lakes have not been united in recent years. 

LAKE TRAVERSE. 

Lake Traverse forms the greater part of the northwestern boundary 

of Traverse County, one of the western tier of counties in the State of 

Minnesota. It is a long, narrow body of water, varying from 1 to 14 

miles in width. The valley is of a regular trough shape, sloping from 

the top of the hills to the bottom of the lake. The water of the lake 

lies low in this trough, with but a narrow margin of level land between 
it and the steep hillsides. 

The lake is shallow, with a maximum depth of 30 feet and an average 

of possibly 15 feet, the depth fiuctuating to the extent of 24 to 4 feet in 

periods of about four years. This variation is closely connected with 

the rainfall, but is said sometimes to happen,without apparent cause. 

The lake at the time of our visit was about 3 feet deeper than it had 

been for four years. The water frequently falls so low that the large 

drift bowlders project from the surface of the water in the middle 

of the lake. The shore line is quite regular, marking a more than 

usual stony area in the drift. The water is warm, 77° at the time of 

our visit in July, and, owing to its shallowness and the high winds that 

stir the lake to its bed, the top and bottom temperatures are practically 

the same. The water is comparatively pure, never containing clay in 

sufficient quantities to cause it to look turbid; it is soft and contains 

but little mineral salts. The hills on either side of the lake are 150 to 

200 feet high and composed entirely of drift, a greater part of which 
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is of large granite boulders which cover the ground thickly and which 

are piled in great heaps or walls along the southeastern shore of the 

lake. The bowlders lying near the lake are worn smooth by the action 

of the waves. Throughout the greater part of the winter the water is 

frozen, and frequently to the bottom, over much of the lake. 

This lake has no outlet, nor is it as long as it is usually represented. 

EKighteen miles or more of the northern end of what is ordinarily repre- 

sented as Lake Traverse is a vast meadow land over which the water 

does not extend. The waters would drain to the south if the present 

basin were filled to overflowing. The character of the ground is quite 

different at the opposite ends, the one being a comparatively recently 

formed dam and the other composed of sediment from a lake bed over- 

grown with rank vegetation. This great meadow is a wilderness of 

coarse, wild grasses, 6 to 8 feet high, interspersed with areas of smaller 
prairie grass that is used by the neighboring farmers for hay. It is 

60 or 75 miles in length and somewhere within this area the Boise de 

Soux River (the nominal head of the Red River of the North) has its 

source. The Boise de Soux River is a small, sluggish, bayou-like stream 
only a few feet wide and of uncertain channel. 

Traverse Lake has but two small inlets—one from the east, the 

Muslinka River, and one from the west that has been called Daugherty 

Creek. These two small streams, together with a small annual rain- 

fall, are the only visible means of water supply. The Muslinka River, 

the eastern and larger of the two tributaries, is a small stream, 40 or 50 

niles long, that flows only during the spring and early summer. 

The lake teems with animal and plant life. Most of the water-plants 

of this section of the country appear to be represented, ranging from 

the great rushes to the tiny desmids. Bulrushes, beakrushes, nut- 

rushes, sedges, and grasses grow in luxuriance. Several species of 

Potamogeton, milfoil, and bladderwort' were observed, but the lake is 
particularly rich in alge. Quantities of Chara, and a large, coarse 

Vaucheria grow in various places. Species of smaller filamentous alge 

and desmids and diatoms are present. The vegetation in the lake does 

not decay on the bottom, but is washed to the shore. 

The lake contains an abundance of animal life; the lower forms are 

present in great numbers and variety. Crustacean life is abundant. 

A few crawfish were observed, and the shallow waters near the shore 

and among the weeds and rocks were filled with Gammarus, while 
swarms of Daphnia, Cyclops, and other small forms filled the surface 

waters. Great numbers of insects and their larvee sported among the 

stones. The families Gyrinide and Hydrophide predominated, and were 

each represented by several species. Molluscan life was abundant, 

especially univalves. The genus Planorbis was represented by several 

species; these were slowly crawling over the vegetation or floating 

leisurely about near the surface of the water with the broad, almost 

circular foot expanded and protruding just above the surface, while the 
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flat spiral shell hung suspended in the water. The genus Limnaa was 

more abundant, both in variety and numbers. Limpets fastened to the 

bottom and sides of stones were also abundant. 

Though the food supply is plentiful, comparatively few fishes were 

found in the lake; owing to the great number of bowlders thickly strewn 

over the bottom of the lake the seine could not be used to good advan- 

tage, but from observation and what could be learned from local fisher- 

men, about the only food species taken are pickerel (Lucius luctus), 

catfish (Ameiurus nebulosus), and a few strawberry bass (Pomoaxis); nor 

are.these varieties as abundant as in former years. No small fishes 

were observed in the lake proper, and frequent attempts with hook and 

line failed. 

The two tributaries of Lake Traverse were examined, which com- 

pleted the work in this lake. 

The specimens obtained give a fair representation of the fish fauna 

of this basin. ' 
Daugherty Creek, Browns Valley, Minnesota, July 13, 1892.—This is 

the largest western tributary of Lake Traverse. It flows into the lake 

about 8 miles from the southern end, and is only a meadow brook 8 or 

10 miles long, the outlet of two small “grass lakes.” The stream will 

average 6 feet in width and has a rapid current in the narrow places. 

The depth of the water varies from 1 to3 feet. The bed of the stream 

is of gravel and coarse stones. The banks are overgrown with grass 

and other prairie vegetation, but no trees are to be found. In the 
more quiet places the water is matted with water vegetation, Pota- 

mogeton, Myriophiilum, Sagittaria, Lemna, and a few species of alge. 

The temperature of the water was 67°.* Numerous small crustaceans 

and insects sported among the tangled vegetation. As a southern 

tributary to this stream, a small spring brook added its waters, which 

were much cooler, 62°. The stream is well stocked with fish, but of 
few species. During the spring pickerel (Lucius lucius) ascend to 

spawn, and we were informed on good authority that they sometimes 

fill the stream and can be thrown upon the bank with forks or shovels 

in large numbers. 

Muslinka River, Wheaton, Minn., July 22.—This river rises in the 
central portion of Grant County, Minn., flows a general southeasterly 

direction for 25 miles, and joins Lake Traverse at its head, or northern 
end. The stream lies at the bottom of a broad, shallow valley, one-half 

to three-fourths mile in width, and is by far the largest and longest 

tributary of this lake, but it is little more than ‘‘a wet-weather drain.” 

It is long and winding, with low banks and a current that moves so 

slowly that its motion is almost imperceptible; it does but little, except 

during the season of greatest rainfall, to replenish the waters of the 

lake. The stream will average 18 feet in width and 24 feet in depth. 

*The temperatures given in this paper are in Fahrenheit degrees, and were deter- 

mined by means of a Wilder protected thermometer. 
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The banks are low and without trees, the prairie grass and other 

vegetation growing to the water’s edge. The bed of the stream is of 

small gravel, mud, and decayed vegetation, from which grow rushes, 

pondweeds, and bladderworts (Utricularia). The stream was almost 

entirely devoid of fish life, owing, no doubt, to its having no direct 

communication with the lake for several months in the year. 

Two species of fish were taken, Lucius lucius and Notropis megalops, 

and these were very rare. Crawfish were particularly abundant, and 

one species of water-snail (Limnewa) was also abundant. Temperature 

of the water, 78°; of the air, 75°, cooled by the recent rains. 

The following is a list of fishes taken from Lake Traverse basin. 

The measurements are given in millimeters unless otherwise stated. 

ANNOTATED LIST OF THE FISHES OF LAKE TRAVERSE BASIN. 

1. Pimephales notatus (Rafinesque). Shiner; Creek Shiner. Daugherty Creek at 

Browns Valley, rare. Shape and color much like P. promelas; head black, 

snout blunt; fins dark, snout and lower jaw turbercled; lateral line with 40 

scales, not distinct anteriorly. 

2. Notropis megalops (Rafinesque). Common Silverside; Brook Shiner. Muslinka 

River at Wheaton, 5specimens. Daugherty Creek at Browns Valley, abund- 

ant. This species was particularly abundant. Specimens very dark—much 

darker than those from Little Minnesota River. Lateral line black; body 

slightly deeper than in those from Little Minnesota River. 

3. Rhinicthys cataracte dulcis (Girard). Daugherty Creek at Browns Valley, 10 
specimens. Not common. Body moderately elevated; shoulders heavy; 

caudal peduncle compressed, but deep; head medium or small; line from 

snout to top of shoulders slightly concave; eyessmall; mouth horizontal and 

small, maxillary reaching about half the distance from snout to eye. Color 

dark, almost black above, mottled with black blotches which extend to the 

lateral line; belly, cheeks, and lower jaws light; dorsal and caudal fins dark; 
ventral and anal fins light; rays of anal longer than those of any other fin, 

nearly as long as head; ventrals half as long as anal; dorsal, 7; anal, 7; 

scales, 63 to 70. . 

4. Hybopsis kentuckiensis(Rafinesque). Chub; River Chub. Daugherty Creek at 

Browns Valley, common. Color dark; caudal spot conspicuous in all speci- 

mens. Head 34 in body. 

5. Semotilus atromaculatus (Mitchill). Horned Dace. Daugherty Creek at 

Browns Valley, abundant. 

6. Lucius lucius (Linneus). Pike; Northern Pickerel. Muslinka River at Wheaton, 

12 specimens. Daugherty Creek at Browns Valley, abundant. Traverse 

Lake, not common. ‘This is about the only food-fish in Traverse Lake. It 

ascends the creeks in great numbers in the spring of the year to spawn. 

7. Eucalia inconstans (Kirtland). Brook Stickleback. Daugherty Creek at Browns 

Valley, 12 specimens. Color, dark olive with tessellations on sides; males 
almost black. This species prefers the cold water and sheltered places. 

BIG STONE LAKE. 

The valley oceupied by this lake is very similar in character to that 

occupied by Lake Traverse. There is a more marked slope of the 

surface of the country to the south than to the north. The country to 
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the south has suffered more from erosion, deep ravines and waterways 
having been cut through the drift, and in places touch bedrock. Big 

Stone Lake is from 35 to 38 miles long and from 14 to 2 miles wide. 

The lake lies in more curves than Traverse and is less regular in width. 

It exceeds Lake Traverse in depth, its maximum depth being 35 feet. The 

bottom is of sand, and in some places a few inches of mud, strewn with 

bowlders of various sizes. The temperature of the water at surface and 

bottom is practically the same, owing to the frequent winds that stir 

the water to the bottom. This body of water is subject to less fluctua- 

tion in depth than Lake Traverse, on account of the outlet, which the 

latter does not possess. 

The water contains but little mineral matter and is always clear and 

fresh. The lake is said to be supplied with water from large springs in 

the bottom, but nothing of the kind was observed, though several fine 
springs along the eastern shore were visited. Besides the springs and 

the direct surface drainage from a comparatively small area, the lake 

receives the inflow from Little Minnesota River. The banks, which for 

the most part are of the same slope and are almost continuous with the 

higher hills, are composed entirely of drift material, no outcrop oceur- 

ring except at the foot of the lake. The shore is skirted with a narrow 

belt of small timber that offers protection and shade. There is very 

little vegetation in the water. Around the inlet and outlet are a few 

acres of rushes, and these are bordered by a small area of submerged 
vegetation. 

The lake is covered with ice during the winter, though it never 

freezes to the bottom. Fish food, such as water insects, larvee, crusta- 
ceans, and mollusks, is not as abundant as in Lake Traverse, yet the 
supply is apparently sufficient. ‘Two species of water-snail are common, 

and a few shells of Anodonta were observed. It was also reported that 

these bivalves were numerous about certain islands in the lake. 

Theyoung of Catostomus teresand Moxostoma macrolepidotum, together 

with Percopsis guttatus and a few species of Htheostoma and Notropis, 

were also common. 

The lake is well stocked with several varieties of good food-fishes, 
foremost among which are pickerel (Lucius luctus), bass (Micropterus sal- 
moides), wall-eyed pike (Stizostedion vitreum), rock bass (Ambloplites 

rupestris), and crappie (Pomoxis sparoides). 

The pickerel is one of the most abundant species; specimens weighing 

from 8 to 12 pounds are often obtained. It is easily taken with the hook, 

almost anything that will satisfy its voracious appetite or attract its 

attention serving for bait. The large-mouth black bass is the favorite 

of the angler, since much more skill is required in its capture. Almost 

any bait will suffice to take this species here, but the young of Car- 

piodes velifer, 14 to 2 inches long, and Fundulus diaphanus, of about the 

same size, are found most frequently in bait buckets, while the smaller 

species of Pimephales and Etheostoma are not infrequently used. 
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White or silver bass (Roccus chrysops) are common and very abun- 

dant in April and May about the mouth of Little Minnesota River or in 

any other inlet. This species is said to take a fly almost as readily as 

does a trout, and is captured in this way or with a small minnow. It 

attains a weight of from 24 to 35 pounds, and is a luxury when brought 

to the table. Yellow perch (Perca flavescens) can be taken in large 

numbers, while large specimens of the two most abundant varieties of 

sunfish (Lepomis pallidus and Lepomis megalotis) can be taken from a 

boat or at almost any point along the shore. Catfish (Ameiurus nebu- 

losus) are taken, but are not valued as food. The sheepnose, or grunter 

(Aplodinotus grunniens), is also common, reaching a weight of 6 or 8 

pounds, but the larger ones are not prized as food, the flesh being tough 

and unpalatable, especially after the spawning season. 

A sucker (Ictiobus cyprinella?) grows to a very large size in this lake. 

It remains in deep water near the bottom during the day, but is speared 

at night, when it enters the more shallow water to feed. 

Big Stone Lake, Creager’s farm, July 16, 1892.—The water at this 

place, 12 miles from the head of the lake, will average 14 or 16 feet in 

depth, and the lake is at that point a mile wide. The shore consists of 
a series of gentle curves and sharp points. The bed of the lake is in 

places smooth and sandy and at others very rocky, the rocky bays usu- 

ally alternating with the smooth sandy bottom of the points. The shore, 

especially on the south side, is skirted with small trees and bushes, of 

which elm, oak, and box-elder are the most common varieties. At this 
place we spent an entire day collecting. The fishing was done with a 

250-foot seine. Though the bottom of the lake was somewhat stony, 

the work was very successful, and not only a fair representation of the 

species of the fish was obtained, but also an indication of the abun- 

dance of each species. Every haul of the seine landed perch, bass, 

suckers, pickerel, white bass, and sunfish. Percopsis guttatus was also 

taken in large numbers. 
Big Stone Lake, Ortonville, Minn., July 19, 1892,—Ortonville is at 

the foot of Big Stone Lake and at the junction of the Wheatstone and 

Minnesota rivers. The surrounding hills are very high and have been 

eroded into somewhat rugged cliffs. The banks are well timbered on 

the south side, along which the bays and inlets are well shaded. The 
bottom of the lake is composed of sand, thickly strewn with bowlders. 

The water is not deep, and the bed slopes gradually up toward the foot 

of the lake and toward the shores. The coves along the eastern bank 

are filled with granite bowlders, and the points of land extending into 
the water are composed entirely of this material. The water is clear, 

containing less vegetation than at the head of the lake. A few rushes 

grow about the outlet, and the bottom in more shallow places is covered 
with Chara and Potamogeton. Water insects and small crustaceans were 

observed, but were not abundant. The variety of fishes was much 
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greater than at the head of the lake. The following is a list of the fishes 

taken from Big Stone Lake and its tributaries: 

ANNOTATED LIST OF THE FISHES OF BIG STONE LAKE AND TRIBUTARIES. 

1. Ameiurus nebulosus (Le Sueur). Catfish; Bullhead. Little Minnesota River at 

Browns Valley, 1 large specimen; Big Stone Lake at Ortonville, 5 speci- 

mens; Big Stone Lake at Creager’s farm, 3. 

2. Catostomus teres (Mitchill). White Sucker; Brook Sucker. Little Minnesota 

River at Browns Valley, common; Big Stone Lake at Creager’s farm, 25 

specimens; Big Stone Lake at Ortonville, 10; Little Minnesota River near 

Indian Agency, 5. At no place were large specimens of this species taken 

except at Creager’s farm, where a large seine was used and several speci- 

mens from 12 to 15 inches long were obtained. 

3. Moxostoma macrolepidotum duquesnei (Le Sueur). edhorse; White Sucker. 

Little Minnesota River at Browns Valley, 2 specimens; Big Stone Lake at 

Creager’s farm, 16; Big Stone Lake at Ortonville, common. The specimens 

taken from the river were light in color, with little variation. Those taken 

from the clearer waters of the lake were steel-blue above, with sides and 

belly white. 

4. Pimephales notatus (Rafinesque). Minnow. Big Stone Lake at Creager’s 

farm, 6 specimens; Big Stone Lake at Ortonville, 10. Those taken from the 

latter place were very large, with snouts tubercled. 

5. Notropis deliciosus (Girard). Little Minnesota River at Browns Valley, 2 

specimens; Big Stone Lake at Ortonville, 4. 

6. Notropis megalops (Rafinesque). Common Shiner. Little Minnesota River at 

Browns Valley, abundant; Little Minnesota River near Indian agency, 10 

specimens; Big Stone Lake at Creager’s farm, 7; Big Stone Lake at Orton- 

ville, 9. Those taken from the Little Minnesota River were noticeably 

lighter in color than those from Lake Traverse Basin. 

7. Notropis atherinoides Rafinesque. Big Stone Lake at Creager’s farm, 1 very 

large specimen. Lateral line with 38 scales. Color dark olive, with sides 

and belly covered with a thick coat of silvery pigment. 

8. Notropis cayuga Meek. Little Minnesota River at Browns Valley, abundant. 

This is a very beautiful little fish, of alight brown or olive color, with dark 

spots lining the edge of each scale; a dark lateral band about 2 scales in 

width passes entirely around the blunt snout, not touching the lower lip. 

This lateral stripe is overlaid with a light coat of silvery pigment; above 

and bordering this stripe is a distinct narrow line of a lighter color; dorsal 

line not distinguishable. Back not arched; lower jaw not horizontal, and 

projecting. 

9. Notropis hudsonius (Dewitt Clinton). Little Minnesota River at Browns Val- 

ley, 4 specimens; Big Stone Lake at Creager’s:farm, 2 specimens. This fine 

minnow is known to inhabit a broad area in the valley of the Red River 

of the North and a limited area in the Minnesota River Valley. The back is 

slightly elevated, sloping gradually from the snout to the dorsal, the belly is 

of about the same curvature as the back, so that the lateral line is about the 

axis of the body; head medium in size, with short blunt snout; lower jaw 

nearly horizontal, maxillary reaching anterior edge of orbit of large eye; 

anterior rays of dorsal above or slightly in advance of first rays of ventral, 

longest dorsal ray reaching slightly beyond anterior margin of anal; caudal 

peduncle thick. Color, above a dark olive, with vertebral stripe the entire 

length of body; sides ornamented with a broad lateral stripe that extends 

around the snout; sides and belly covered with a satin-like pigment; lateral 
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line slightly curved, complete, with about 38 to 41 scales. The two speci- 

mens from the lake were somewhat darker and richer in color, with body and 

caudal peduncle more slender. These specimens are of the form described 

recently by Eigenmann & Eigenmann as Notropis scopifer. 

Hybopsis kentuckiensis (Rafinesque). iver Chub. Little Minnesota River 

at Browns Valley, 2 specimens, both small. This species apparently does 

not thrive in these waters as it does farther south. 

Percopsis guttatus Agassiz. Trout Perch. Little Minnesota River at Browns 

Valley, rare; Big Stone Lake at Creager’s farm, 20 specimens. This is 

apparently the most common species of small fish at the last-named place, 
where it is highly prized for bait by the local fishermen. It was taken near 

shore in about 4 feet of water and usually from over a sandy bottom. 

Fundulus diaphanus (Le Sueur). Mud Minnow; Top Minnow. Big Stone Lake 

at Creager’s farm, 7 specimens; Big Stone Lake at Ortonville, 12, taken in 

shallow water near the shore. Ovaries of females filled with eggs, some of 

which were ripe, while others were very small. The intestinal canal was 

filled with a peculiar pin-shaped parasite about a quarter of an inch long. 

Lucius lucius (Linnwus). Northern Pickerel; Pike. Little Minnesota River at 

Browns Valley, 8 large specimens; Big Stone Lake at Ortonville, 3; Big 

Stone Lake at Creager’s farm, 12. Thisis the most abundant food fish of this 

region. 

Bucalia inconstans (Kirtland). Brook Stickleback. Big Stone Lake at Orton 

ville. This species does not inhabit the lake to any extent. 

Pomoxis annularis Rafinesque. Red-eye; Straw Bass; Calico Bass. Big Stone 

Lake at Creager’s farm, common. An excellent food-fish, thriving in these 

waters. 

Lepomis pallidus (Mitchill). Big Stone Lake at Ortonville, common. Great 

numbers are taken with hook and line; worms or insects are used for bait. 

Lepomis megalotis (Rafinesque). Blue-gill. Taken only at Ortonville. Num- 

bers and habits about the same as those of L. pallidus. Several young speci- 

mens taken with the seine. 
Micropterus dolomieu (Lacépede). Small-mouth Black Bass. Little Minnesota 

River at Browns Valley, 3 specimens ; Big Stone Lake at Creager’s farm, 5. 

This species was not abundant and only very small specimens were taken. 

Micropterus salmoides (Lacépéde). Large-mouth Black Bass. Little Minnesota 

River at Browns Valley, common; Big Stone Lake at Creager’s farm, 12 

specimens ; Big Stone Lake at Ortonville, common. One of the most abun- 

dant game fishes and one to which the lake seems particularly well adapted. 

Etheostoma aspro (Cope & Jordan). Black-sided Darter. Little Minnesota 
River at Browns Valley, 5 large specimens. Head 4; depth 5}; dorsal 1x or 

x-11 or 12 ; anal 11,7. 

Etheostoma nigrum Rafinesque. Little Minnesota River at Browns Valley, 2 

specimens; Big Stone Lake at Creager’s farm, 15; Big Stone Lake at Orton- 

ville, common. Color dark. Head and shoulders heavy, tapering to the 

long caudal peduncle; cheeks and opercles covered with scales; lateral line 

with 40 to52 scales. A specimen from the outlet of Big Stone Lake is some- 

what peculiar and may be described as follows: Head, 34 (without flap, 3) ; 

depth, 53; eye, 44 (4 without flap), equaling snout. D. vim-12; A. 1, 8; 

scales 4-49-5. Body slender, resembling Ltheostoma olmstedi in general form, 

head moderate, caudal peduncle long and slender; mouth large, nearly hori- 

zontal; premaxillaries ‘protractile; maxillary reaching vertical of pupil; 

gill-membranes scarcely connected. Cheeks naked or nearly so; opercles, 

nape, and breast scaled, belly with ordinary scales; lateral line complete, 

slightly arched in an anterior portion. Dorsal fin high, longest spine about 

1% in head, soft portion a little higher; anal rays about 2 in head, anal fin 

smaller than soft dorsal; its base 1} in that of soft dorsal; pectoral long, as 
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long as head, almost reaching anal fin; ventrals short, 14 in pectoral. 

Color of male in aleohol, dusky, with ten or eleven darker vertical bars extend- 

ing from median line of back to below lateral line, the anterior ones narrow, 

those on posterior part of body broader; the spaces between these bars with 

small, dark punctulations; top and sides of head profusely punctulate; a 

dark suborbital spot; spinous dorsal black on membrane connecting first 

two or three spines, the rest of spinous part punctate, and edged with black; 

a small black spot on posterior part; soft dorsal more or less mottled; 

caudal paler, some black on tip and edges; anal profusely covered with fine 

dark points, thickest on edge; ventrals blue-black; pectorals pale. Length 

2inches. Found by us only in the Minnesota River at the outlet of the Big 

Stone Lake. Though differing somewhat from typical specimensof H.nigrum, 

our specimen is apparently a breeding male of that species. 

22. Perca flavescens (Mitchill). Yellow Perch; Ringed Perch. Little Minnesota 

River at Browns Valley, common; Little Minnesota River near Sisseton 

Indian agency, 2specimens; Big Stone Lake at Creager’s farm, common; Big 

Stone Lake at Ortonville, common. Especially numerous in Big Stone Lake. 

23. Stizostedion vitreum (Mitchill). Wall-eyed Pike; Pike Perch. Big Stone Lake 

at Creager’s farm, 6 specimens; Big Stone Lake at Ortonville, 4. An excel- 

lent food-fish and frequently taken. 

24. Aplodinotus grunniens Rafinesque. Sheepshead; White Perch; Croaker. Little 

Minnesota Riverat Browns Valley, 2 specimens; Big Stone Lake at Creager’s 

farm, 5; Big Stone Lake at Ortonville, 2. This species reaches a weight of 

4to6 pounds, but is not much prized as food. It is much sought after by 

the boys for the otolith of the ear—‘‘luck stones in the head.” 

MINNESOTA RIVER. 

The Minnesota River is 255 miles long and occupies a deep, somewhat 

regular valley from 150 to 250 feet below the level of the surrounding 

country, and from 14 to 24 miles wide. The upper part of this valley 

extends from Traverse Lake to Mankato in a southeasterly direction 

for 175 miles. The lower course extends from Mankato in a northeast- 

erly direction to the Mississippi River, 7 miles below the falls of St. 
Anthony. The river is subject to great fluctuations, as is shown by 

the flood-plain, which is frequently more than one hundred times the 

width of the river. The bed is of sand and mud. Huge sand-banks 

along the shores and in the middle of the stream are common. 
Ortonville, Minn., July 18, 1892.—The Minnesota River was exam- 

ined a mile below Big Stone Lake, just below the mill. The river here 

during the summer season is a mere brook, winding among the knobs 

of granite that outcrop in the valley. The size of the stream at the 

outlet of the lake can scarcely be estimated, since half a mile below 

it receives a western tributary, the Wheatstone, and a mile below the 

foot of the lake it is dammed, so that the waters of the two streams are 

collected, forming a marshy mill-pond from the dam to the lake. Below 

the dam the course of the river is almost straight for half a mile, and 
here it is from 3 to 5 miles wide and from 12 inches to 2 feet deep, with 

a current of possibly 14 to 2 miles per hour. The immediate banks are 

low and fringed with willows, and the bed is of fine sand and gravel. 
In addition to the waters from the lake and the Wheatstone the stream 

F, R. 93——23 
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is fed by a few cold springs which bubble from the sand below the mill- 

dam. Small fish were numerous below the dam, every haul of the seine 

landing great numbers of Ictiobus carpio, Pimephales notatus, and young 

black bass. 

Montevideo, Minn., July 19.—The Minnesota River at this place, after 

flowing 45 or 50 miles and receiving the waters from the Yellow, Lac 

qui Parle, Pomme de Terre, and Chippewa rivers, is a stream about 

100 feet wide and from 4 to 7 feet deep. The flood-plain at this place 

is more than a mile wide and from 8 to 15 feet above low water. The 

banks and hills are timbered with a growth of small trees; there is 
but little vegetation growing in the water. The stream has a current 

of possibly 2 miles per hour. The bed is of mud, very deep near the 

shores, and the water is of a light clay color, due to the great quanti- 

ties of that material held in suspension. The locality was not a good 

one for making collections. Repeated efforts were made with a 45-foot 

seine, but comparatively few fishes were taken. 

Wheatstone River, Millbank, S. Dak., July 19.—This is a small tribu- 

tary, about 25 miles in length, rising in Grant County, South Dakota, 

about 25 miles southeast of Ortonville, flowing in a generally south- 

easterly direction and joining the Minnesota River almost at the place 

where it leaves the lake. In fact, sediment brought by this stream has 

possibly contributed to form the south banks of the lake, much as the 

sediment of the Little Minnesota River has formed the southern shore 

of Lake Traverse. The stream was fished at Millbank, 12 miles from 

its mouth. At this place it is only a meadow brook, a series of long, 
narrow ponds 3 to 5 feet in depth, connected by shallow ripples only a 

few inches in depth. The bed is of mud, and the water turbid and 

warm. The banks of the stream are low and devoid of all vegetable 

life except grasses, there being neither trees nor shrubs to shelter the 

water. The water contained considerable pond vegetation, and in 

places was covered with ditch-weed. Several species of fish, such as 
Catostomus teres, Ameiurus nebulosus, Pimephales notatus, and a great 

many pickerel, ascend the stream as far as Millbank to spawn. 

Pomme de Terre River, Appleton, Minn., July 20.—This stream is in 

striking contrast to the other rivers in this vicinity. Instead of bare 

banks, mud bottoms, and clouded waters, here the banks were well 

shaded with elm, willow, and box-elder, which grew to the very margin 

of the stream and overhung the water, shading and in some places 

almost concealing the stream. The water was clear and cool, 59°, and 

flowed over a bed of sand and coarse gravel. The mouth of the Pomme 

de Terre River is 20 miles from Big Stone Lake, and 30 feet lower in 

altitude. It drains an area of more than 900 square miles, and dis- 

charged at the time visited about 80 cubic feet of water per second. 
It rises in a lake bearing the same name as the river, in Grant County, 

Minn., 60 miles from Appleton, which is 8 miles from the mouth. The 

stream is very crooked, but in a general direction flows south. At 
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Appleton the bed of the stream is 30 feet wide, with a flood-plain 

three-quarters of a mile wide. The stream receives the waters of 

several small lakes and tributaries, making an average depth of from 

1 to 3 feet. The numerous ripples are shallow, broad, and rapid. In 

many places the bottom is thickly covered with a rank growth of water 

vegetation. This grass and weeds fasten to and about the sides of the 

rocks, reaching a length of from 2 to 3 feet, and forming a thick green 

mass which entirely hides the bed of the stream, thus affording a 

splendid place of concealment for small fish, two or three species of 

which appear to be particularly fond of this retreat. 

_ The bed of the stream is smooth, with nothing to offer obstruction to 

the seine except a few granite bowlders. Collections were made just 

below the mill on the north side of the town, where the stream literally 

swarmed with fish. At this place a high dam is built across the river, 

which, however, is provided with a fish-ladder, the practical working of 

which is good. It consists of strong board boxes, 24 by 4 feet and 14 

inches deep, arranged in series, so that fish can easily pass from one to 

the other. When the water was drawn from the topmost box it was 

found to contain nearly 200 fish of various sizes, and others before the 

water was withdrawn could be seen passing from one box to another, 

and from the last box into the pond above. Crowded about the foot of 

the ladder were swarms of fish, principally Catostomus, Pimephales, and 

Hybopsis. A recent law of Minnesota requires the owners of dams to 

build and maintain fish-ladders of this pattern; and it is hoped that 

the law will be rigidly enforced. 

Chippewa River, Montevideo, Minn., July 19.—The Chippewa River 

is another northern tributary of the Minnesota, and, like that river, 

shows signs of having served as a waterway when the supply of water 

was much greater than at present, the valley being totally out of pro- 

portion to the size of the present stream. The area drained by this river 
is much greater than that drained by the Pomme de Terre, being 1,800 
or 1,900 square miles. Montevideo is near the mouth of the stream and 

the country around is much broken and eroded, the higher lands stand- 

ing as points or knobs from around which the soil has been removed by 
erosion. The stream at Montevideo has a broad valley well overgrown 

with maples, elms, box-elder, and birch, some of which reach a consid- 

erable size and might almost be designated as forest trees. The stream 

flows in a southwesterly direction between the banks of drift, which 
are 40 feet apart. The depth of the water is about 6 feet. The bed 

and the banks are of mud for the most part. Three-quarters of a mile 

below Montevideo a ford was found at a deep, swift ripple, where the 

bed was of sand and gravel. Patches of waterweed along the edges 

and in the swifter water were the prevailing vegetation. A few crawfish 

were taken, and a large bed of clams was discovered, from which were 
taken four species. 
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ANNOTATED LIST OF THE FISHES OF THE MINNESOTA RIVER AND TRIBUTARIES. 

1. Lepisosteus osseus (Linneus). Gar Pike; Long-nosed Pike; Needle-billed Pike. 

Minnesota River at Ortonville, 1 specimen. Reported common by the local 

fishermen, but only a very young individual, about 4 inches long, was taken. 

2. Ameiurus nebulosus (Le Sueur). Common Bullhead; Horned Pout. Minnesota 

River at Ortonville, 1 specimen; Pomme de Terre at Appleton, 7; Chippewa 

River at Montevideo, 5. No large specimens taken; average 4 or 5 inches. 

3. Noturus gyrinus (Mitchill). Pomme de Terre at Appleton, 2 specimens; Chip- 

pewa River at Montevideo, 2. This species is rare and apparently not 

widely distributed in this valley. 

4. Catostomus teres (Mitchill). Small-scaled Sucker. Minnesota River at Orton- 

ville, common; Pomme de Terre at Appleton, abundant; Chippewa River at 

Montevideo, 1 specimen. An abundant and widely distributed species in 

this region, entering small streams, and apparently preferring quiet or even 

stagnant water. 

5. Ictiobus carpio (Rafinesque). Minnesota River at Ortonville, very abundant 

above the dam; all specimens small; none exceeding 4 inches; too young 

for certain identification. 

6. Carpiodes velifer (Rafinesque). Quillback. Pomme de Terre River at Appleton, 

very abundant, but specimens young. 

7. Moxostoma macrolepidotum duquesnei(LeSueur). Redhorse ; White Sucker. 

Minnesota River at Montevideo, rare. This species apparently prefers the 

larger streams and lakes. 

8. Campostoma anomalum (Rafinesque). Stone-lugger; Stone-roller. Wheatstone 

Creek at Millbank, 4 specimens; Pomme de Terre River at Appleton, 6. 

Rare in this region; taken only from the swift waters of the ripples. 

9. Pimephales notatus (Rafinesque). Minnesota River at Ortonville, abundant; 

Pomme de Terre River at Appleton, 6 specimens; Chippewa River at Mon- 

tevideo, abundant. This species was found collected below the dams of the 

streams and was particularly numerous below the dam in Pomme de 

Terre River. The largest specimens averaged 3 inches in length. 

10. Pimephales promelas Rafinesque. Chippewa River at Montevideo, 15 speci- 

mens; Minnesota River at Ortonvilie, 12. Chin and snout much tubercled ; 

the tubercles on the snout arranged in three rows, three in the first, five in 

the second, and seven in the third. 

11. Notropis deliciosus (Girard). Minnesota River at Ortonville, 150 specimens; 

Wheatstone Creek at Millbank, common; Chippewa River at Montevideo, 

abundant; Pomme de Terre River at Appleton, abundant; Minnesota River 

at Montevideo, 5. There is a considerable difference in the size and color of 

specimens taken from the Minnesota River at Ortonville and those from the 

Chippewa River. The average measurements of the former are: Length, 56 

mm.; head, 13 mm.; depth, 14 mm.; lateral line, 37; scales before dorsal, 13. 

Those of the Chippewa River measure as follows: Length, 47 mm.; head, 

114. mm.; depth, 11 mm.; lateral line, 36; scales before dorsal, 14. 

12. Notropis whipplii (Girard). Chippewa River at Montevideo, 2 specimens. A 

very rare species in these waters. Specimens in good color, and differing 

only very slightly from those taken in Indiana, Kentucky, and Tennessee, 

where it is abundant. Average length, 24 inches. 

13. Notropis dilectus (Girard). Pomme de Terre River at Appleton, abundant; 

Chippewa, at Montevideo, 24 specimens; Minnesota River at Montevideo, 1. 

This species was far more abundant in Pomme de Terre River, where the 

largest specimens in the best color were taken. The back is olive green, the 
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sides, belly, and jaws dashed with carmine red, through which a silvery 

pigment shows. This is one of the most abundant species found in the 

boxes of the fish-ladder, and collected about the opening or foot of it. The 

one specimen taken at Ortonville differs somewhat from the other specimens. 

The head was more sharply pointed; back not elevated; belly decurved; 

lateral line parallel with belly; vertebral stripe narrow but distinct; lat- 

eral stripe wide and of a deep metallic blue; sides below lateral line washed 

with red. Scales in lateral lines, 40; scales before dorsal, 14. 

Notropis megalops(Rafinesque). Common Shiner; Silversides. Minnesota River 

at Ortonville, common; Minnesota River at Montevideo, abundant; Wheat- 

stone Creek at Millbank, abundant; Pomme de Terre River at Appleton, 

common; Chippewa River at Montevideo, common. This species is widely 

distributed and was very abundant at every station visited. 

Notropis heterodon (Cope). Pomme de Terre River at Appleton, common; 

Wheatstone Creek at Millbank, 19 specimens. 

Notropis scopifer Higenmann & Eigenmann. Pomme de Terre River at 

Appleton, 1 specimen. 

Rhinichthys cataractz dulcis (Girard). Dace. Pomme de Terre River at 

Appleton, 2 specimens. Length, 24 inches. Color, very dark. 

Hybopsis kentuckiensis (Rafinesque). Taken at every station in the Minne- 

sota Valley, but the individuals were neither large in size nor abundant in 

numbers. There are some external differences in the specimens from 

various stations. Those from the Minnesota River at Ortonville were all 

young and light in color; those from the more stagnant waters of Wheat- 
stone Creek are larger and quite dark; while the sides and bellies of many 

of the specimens from the Pomme de Terre are marked with large, dark spots. 

Semotilus atromaculatus (Mitchill). Horned Dace; Creek Chub. Minnesota 

River at Ortonville, 4 specimens; Wheatstone Creek at Millbank, 4; Pomme 

de Terre at Appleton, abundant; Chippewa River at Montevideo, 12 speci- 

mens. This species, while far from being as abundant here as in the Middle 

and Southern States, was more plentiful than the last-named species. 

Notemigonus chrysoleucus (Mitchill). Golden Shiner. Minnesota River at 

Ortonville, 1 specimen; Wheatstone Creek at Millbank,5. A rare species, 

but the specimens are large and in fine color. 

Percopsis guttatus (Agassiz). Trout Perch. Minnesota River at Montevideo, 

3 specimens. Specimens from this locality are not so hardy as those taken 

from the lake. 

Fundulus diaphanus (Le Sueur). Mud Minnow; Top Minnow. Minnesota 

River at Ortonville, 2 specimens; Wheatstone Creek at Millbank,5; Pomme 

de Terre River at Appleton, common; Chippewa River at Montevideo, 7; 

Minnesota River at Montevideo, common.’ This species prefers the more 

quiet waters, and was not taken from ripples,or swift currents. 

Lucius lucius (Linneeus). Pike; Northern Pickerel. Minnesota River at Orton- 

ville, 10specimens; Wheatstone Creek at Millbank, common; Pomme de Terre 

at Appleton,6; Chippewa Riverat Montevideo, 15; Minnesota River at Mon- 

tevideo,4. While this species prefers the lakes, it is by no means confined to 

these waters, but is common in streams and very abundant in the Chippewa 

River and Wheatstone Creek. It ascends the latter stream from Big Stone 

Lake, since the water connection during high water is almost direct. 

Eucalia inconstans (Kirtland). Brook Stickleback. Minnesota River at Orton- 

ville, specimens very small and poorly colored. ; 

Ambloplites rupestris (Rafinesque). Rock bass; Goggle-eye; Red-eye. Minne- 

sota River at Ortonville, 3 specimens; Pomme de Terre River at Appleton, 

10; Chippewa River at Montevideo, 7; Minnesota River at Montevideo, 2. 

An excellent food-fish, thriving well in the lakes, but not taken in quantities 

from the streams. 
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26. Lepomis pallidus (Mitchill). Blue Sunfish. Minnesota River at Ortonville, 

3 specimens. Rare in the rivers of this region; specimens all small. 

27. Lepomis megalotis (Rafinesque). Blue-gill. Wheatstone Creek at Millbank, 

rare; Pomme de Terre River at Appleton, 3 specimens. 

28. Micropterus salmoides (Lacépéde). Large-mouth Black Bass. Minnesota River 

at Ortonville, common; Chippewa Riverat Montevideo, 6 specimens; reported 

by local fishermen very abundant in the Chippewa River and equally so 

above the dam at Montevideo. 

29. Micropterus dolomieu Lacépéde. Small-mouth Black Bass. Chippewa River 

at Montevideo, rare; very few specimens were taken. 

30. Etheostoma nigrum Rafinesque. Johnny Darter. Minnesota River at Orton- 

ville, 25 specimens; Wheatstone Creek at Millbank, 1; Pomme de Terre River 

at Appleton, 1; Chippewa River at Montevideo, 38; Minnesota River at 

Montevideo, 4. This is by far the most abundant darter in the streams 

of this region, which seem to be particularly adapted to its growth. 

21. Etheostoma aspro (Cope & Jordan). Black-sided Darter. Minnesota River at 

Ortonville, 1 specimen; Chippewa River at Montevideo, 45. Not widely 

distributed in this region, nor large except at the last-named station. 

32. Etheostoma iowe (Jordan & Meek). Pomme de Terre River at Appleton, 12 

specimens; Wheatstone Creek at Millbank, 3. 

33. Perca flavescens (Mitchill). Yellow Perch; Ring Perch. Minnesota River at 

Ortonville, common; Wheatstone Creek at Millbank, abundant; Pomme de 

Terre River at Appleton, 4 specimens. 

34. Stizostedion vitreum (Mitchill). Wall-eyed Pike; Pike Perch. Minnesota River 

at Ortonville, 3 specimens; Minnesota River at Montevideo, 2. 

THE DAKOTA OR JAMES RIVER. 

The James River is essentially a prairie stream rising in the south- 

western part of Nelson County, North Dakota, near Devil Lake, and 

flowing in a general southerly direction for nearly 400 miles before 

joining the Missouri River. It makes its way between a low ridge or 

elevation on the west side and the Plateau du Coteau des Prairies on 

the east. The former separates it from the Missouri, and the latter 
from the Minnesota. It is one of the chief tributaries of the Missouri 

in North Dakota, but its drainage area is much restricted by the eleva- 

tions on either side, and hence the amount of water it discharges is 

reatively small. The stream was examined at two points, La Moure 

and Jamestown. 

La Moure, N. Dak., July 27.—La Moure is on the Fargo and South- 
western branch of the Northern Pacific Railroad, 100 miles southwest 

of Fargo and over 250 miles from the mouth of the river. Here the 

valley is not more than 10 or 15 miles wide, the hills rising gently 

on either side to a height of about 150 feet. The immediate valley or 

flood-plain of the river is about 2 miles wide, level, and very fertile. 
The width of the stream will not exceed 15 yards, and its depth will 

average 3 or 4 feet. The current is slow, not more than half or three- 
quarters of a mile per hour. The stream is very crooked and has low, 

steep banks. The bed of the stream is of fine mud, several inches deep, 
which is overgrown with a thick mat of pond vegetation, consisting of 

bladderwort, water milfoil, chara, etc., which in places grow entirely 
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across the channel, almost to the surface of the water. The stream 

was fished at Powers Ford, 3 miles north of the town, where the mud in 

the bed of the stream gave place to a bed of gravel and the banks were 

of sufficient slope to permit the landing of the seine. Temperature of 

the water, 81°. 

Jamestown, N. Dak., August 28.—The James River was fished the see- 

ond time at Jamestown, about 55 miles northeast of La Moure. The 

character of the country is similar to that around La Moure. The hills, 

however, are farther from the river. The soil contains a great many 

more bowlders, but these are mostly small. It is also filled with banks 
of coarse, water-worn gravel, containing clay and iron nodules. The 

river at this point is about 18 to 20 feet wide and from 2 to 3 feet deep. 

The stream is obstructed here by a high dam built for power purposes. 

The collecting was done below the dam, where the stream is composed 

of a series of ripples, and the water runs rapidly over a clean gravelly 

bed. The banks of the stream are composed of drift, covered with 

vegetation that grows to the water’s edge. The banks are also lined 

with a natural growth of small timber, such as box-elder, maple, elm, 

and three varieties of willow. There is a scant water vegetation where 

the stream was examined, which covers the large stones of the bottom. 

A few crawfish were found, and also a few water-snails. The stream 

swarmed with small fishes; Rhinichthys was taken by hundreds; Pime- 
phales, Notropis, and Etheostoma were also well represented. The stream 

at this place is well adapted, to darters and dace, being quite clear 

and cool. The temperature of the water, 60°, would indicate consider- 
able spring water, though no springs were observed. 

Pipestem Creek, Jamestown, N. Dak., July 27,—This is a small western 
tributary of the James River, flowing nearly parallel with, and between, 

the same two ranges of hills. It is about 50 miles in length, narrow 

and deep. It is a poor stream in which to make collections, since no 

ripples were to be found. The water is clear; the temperature 62°. 

ANNOTATED LIST OF FISHES FROM THE JAMES RIVER. 

1. Ameiurus nebulosus (Le Sueur). Catfish. Taken at La Moureand Jamestown. 

Specimens all small at Jamestown; several 12 inches long from La Moure. 
2. Ameiurus natalis (Le Sueur). Yellow Cat. Five specimens taken at La Moure. 

3. Ameiurus melas (Rafinesque). Taken fromthe James River and Pipestem Creek; 

reported common by local fishermen. 

4. Catostomus teres Mitchill. White Sucker; Small-scale Sucker. Taken at both 

stations; very abundant at La Moure. 

5. Moxostoma macrolepidotum duquesnei (Le Sueur). Redhorse; White Sucker. 

Taken at Jamestown, but rare. 

6. Campostoma anomalum (Rafinesque). Stone-lugger; Doughbelly. Taken at 

Jamestown in abundance. This is the first station where this species was 

taken in large numbers. 

7. Pimephales notatus (Rafinesque). La Moure and Jamestown. Many small 

specimens were taken at the first station, less common at the second. 

8. Pimephales promelas (Rafinesque). Common at La Moure. 
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9. Hybognathus nuchalis (Agassiz). Jamestown, very rare. Seldom met with in 

this region. Specimens of medium size and in good color. 

10. Notropis megalops (Rafinesque). La Moure and Jamestown; abundant. 

11. Notropis deliciosus (Girard). La Moure; Jamestown. Rare at the former, 

quite common at the latter place. Many specimens infested with a flat white 

worm, which inhabits the abdominal cavity. ‘These parasites were from 
30 to 50 mm. long and about 2 mm. wide. 

12. Notropis cayuga Meek. James River at Jamestown, 16 specimens, very large. 

13. Hybopsis kentuckiensis (Rafinesque). River Chub. Common in James River 

and Pipestem Creek. 

14. Semotilus atromaculatus (Rafinesque). Creek Chub. James River and Pipe- 

stem Creek. Not common nor large in size. 

15. Rhinichthys atronasus (Mitchill). Slack-nosed Dace. Common at La Moure 

and Jamestown; prefers cool and swift water. 

16. Lucius lucius (Linneus). Pickerel; Pike. Jamestown, abundant in the mill- 

pond; very fine specimens taken with hook and line. 

17. Etheostoma nigrum Rafinesque. Johnny Darter. Jamestown; more than a 

hundred specimens taken from one ripple. Color very dark; V-shaped 

markings on the side very distinct. 

18. Etheostoma aspro (Cope & Jordan). Slack-sided Darter. A single specimen 

taken at Jamestown. 

19. Etheostoma iowe Jordan & Meek. Jamestown, 50specimens; more abundant 

than #. nigrum. 

Eleven examples give the following measurements: 

Length. | Head. Depth.  Lat.line. | Dorsal. Anal, 

mm. mm. mm. 
50 14 | 9 55 IX-10 II-8 
52 14 10 53 X-11 ey 
50 14 9 53 X- 9 10 yi 
50 14 10 55 IX-10 II-8 
47 13 9 54 LX=11 Ti-7 
53 14 11 50 X-10 I1-7 
51 14 10 55 LX 11 I1-7 
46 13 11 55 IX-10 II-8 
46 13 9 53 TX-10 Ii-7 
46 13 9 55 1 ei] II-7 
47 13 9 55 IX-10 A eer 

Seales with pores in lateral line from 25 to 28, very variable. 

20. Perca flavescens (Mitchill). Yellow Perch; Ring Perch. Five small specimens 

taken at Jamestown; reported common in deep water. 

THE RED RIVER OF THE NORTH. 

The Red River of the North, in the United States, consists of the 

upper and middle course of the southern inlet of Lake Winnipeg. It 

flows in a direction contrary to that of the streams on either side of it, 

and apparently makes its way against rising ground. The Red River 

lies wholly within drift territory, but, unlike most other rivers, flows 

against or opposite to the course of the glacier. This is not the case 

with many of its tributaries, however, that seem naturally to take a 

southern course until in the immediate valley or flood-plain of the Red 

River, when they turn sharply and flow toward the larger stream. The 

broad valley of the Red River of the North is very level, and widens 
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gradually to the northward. The soil is a deposit of fine sand and 

clay, the surface of which is generally free from bowlders. The narrow 

valley that the river now occupies has been cut down by erosion from 

50 to 75 feet below the surrounding country. Concerning the forma- 

tion of the valley or fiood-plain, there is abundant evidence everywhere 

to show that it has been the bed of a great inland lake. 

Moorhead, Minn., July 25.—Fished in the Red River of the North, 

north of that city. The river here is 75 feet wide and very crooked and 

muddy. It looks like a great drainage ditch, filled with foul, muddy 

water. The color of the water is very light, owing to the great quan- 

tities of very fine light clay held in suspension. The bed of the river 

is of clay, very uneven, and worn in parallel grooves. The banks are 

of mud, which, along the water’s edge, is soft and deep. The imme. 

diate banks of the river are about 10 feet above the water and are 

covered with a natural growth of ash, elm, oak, box-elder, and maple. 

There appears to be little or no vegetable life in the stream, not even 

growing in the water’s edge. The great amount of sediment of fine 

clay in the water appears to be detrimental to both animal and vege- 

table life, and especially to the latter. No water insects or larve were 

found. A few crawfish were taken, and one empty clam shell was 

observed. The river was seined with a 45-foot seine, which brought to 

the shore sufficient numbers of a few specimens of fishes to indicate 

that they were reasonably abundant. Moon-eyes, or skipjacks, were 

in greatest abundance; goggle-eyes and suckers were common; two 

species of catfish were reported numerous by local fishermen; one large 

ling (Lota lota macuiosa) was taken; minnows and darters were rare; 

Hybopsis storerianus was common and very large. 

Grand Forks, N. Dak., August 9.—The Red River was pretty thoroughly 

seined at a point 2 miles above the town. The water was not sc deep 
as where it was examined at Moorhead, Minn. The general character 

of the river remains about the same. The shore lines and flood plains 

are of the same fine, adhesive mud, and the bottom is of the same tough 

bowlder clay. The water here has not only cut a ditch through the loose 

fine material of the lake sediment, but it has worn several feet into the 

tough clay at the bottom. There is no vegetation in the muddy water, 

but the flood-plain and the banks seem well adapted to the growth of 

trees, which cover many miles with a growth of elder, basswood, iron- 

wood, and oak. At the city of Grand Forks, 2 miles below the point 
where the river was examined, the Red River of the North is joined by 

the Red Lake River from the northeast. The country between these 

rivers, for several miles from their union, is of river deposit, and has 

been covered by a dense growth of large deciduous trees. The water 

of the river is usually very muddy. The depth of the water is pretty 

even throughout the summer, but in the spring the water frequently 

rises 30 feet or more on account of ice gorges. 

There are several local fishermen here, who fish principally with trot 
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lines, Catfish, suckers, moon-eyes, and wall-eyed pike are the most 

common varieties. The catfish grow to a large size. Both genera, 

Ameiurus and Ictalurus, arecommon. One small Htheostoma was taken. 

Two large turtles (too large to be preserved and hence unidentified) were 

captured with the seine. 

Otter Tail River, Breckenridge, Minn., July 23.—This is one of the 

largest eastern tributaries of the Red River of the North. It rises in 

a county of the same name, about 50 miles east of Breckenridge. At 

Breckenridge it joins the Boise de Soux to form the Red River. The 

Boise de Soux is a continuation in the valley of the Red River, but the 
Otter Tail is by far the larger stream. The Otter Tail River is a stream 

75 to 90 feet wide and 4 to 6 feet deep, though in many places it is much 

deeper. The current is swift (4 miles per hour), and there is always a 

good supply of water, since the river is the outlet of several lakes, the 

largest of which, Otter Tail Lake, has an area of 20 or 30 square miles. 
The water is turbid and never clear, even during low water, since the 

sediment carried is a very fine light-colored clay. 

The stream rises in a very level or basin-like drift area, flows through 

drift soil its entire length, nowhere reaching hard bedrock. The course 

of the stream is exceedingly tortuous. The bed is of smocth, hard 

clay in the swifter portions, with sand and gravel in other places. 

The deeper portions of the stream and the shores and eddies are of 

mud, covered with sand and gravel a few inches deep. The bed and 

the channel change slightly with every high rise of water. The banks 

will average 20 feet in height and are steep and but little eroded. The 
country is level, and the stream has simply eroded the drift to that 

depth. The drift deposit here is comparatively free from bowlders. 

Water vegetation is very scant, although mints and cress grow in 

shallow water along the shores. The banks are lined with small trees 

and shrubs; willows and box-elders grow to the water’s edge. 

The stream was fished northeast of the town of Breckenridge, about 

a mile above the Great Northern Railroad bridge. The chief difficul- 

ties in collecting are the swift current and steep banks. The 15 and 
45 foot seines were used, but fish life was not found to be abundant. 

Among the food-fishes taken and those reported most common were 

suckers (Moxostoma macrolepidotum duquesnet), rock bass (Ambloplites 
rupestris), and two varieties of catfish (Ameiurus nebulosus and Ictalurus 

punctatus). One specimen of the former weighing about 5 pounds was 

taken. Temperature of water, 79°. 

Cheyenne River, Lisbon, N. Dak., July .26.—The Cheyenne is the 

largest western tributary of the Red River, and rises about 45 miles 

southwest of Devil Lake in Wells County, near the source of the James 

or Dakota River. The two streams flow parallel with each other, about 

40 or 50 miles apart, one on either side of a low divide. For 180 miles 
the Cheyenne flows in a southeasterly direction. At Scovill, 10 miles 

below Lisbon, the course suddenly changes to northeasterly and con- 
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tinues in that direction for about 50 miles, until it joins the Red River 

of the North. The country around Lisbon is drift, somewhat eroded 

and broken. The stream here is about 35 feet deep; its bed is sand 

and gravel. In the ponds or quiet water the bed is of fine sand, but 

at the ripples it is of stones and coarse gravel. The stream is very 

beautiful, and is almost one succession of ripples of clear water. There 

was but little vegetation in the water. A few pond weeds were observed 

in the more quiet waters, and the larger stones in the ripples were cov- 

ered with a short crisp moss. Fishes of several species were numerous, 

and hundreds were taken at a single haul of the 15-foot seine; min- 

nows and darters were numerous. The stream was well stocked with 

such food-fishes as pickerel, suckers, catfish, and rock bass. The writer 

was assured that at the mill-pond 5 miles below Lisbon hundreds of 

pounds of fish could be taken with a hook, and that the fish frequently 

stopped the mill by getting into the wheel. This statement was made 

at other places. The stream is well shaded with trees that grow to the 

. very edge of the water, overhanging and effectually protecting it from 

the sun in many places. 

Valley City, N. Dak., July 28.—Although this point is 40 miles nearer 

the source than Lisbon, the stream is apparently much larger, being 

deeper and broader. The river flows through a very beautiful valley, 

a mile wide, that is densely covered in many places with a growth of 

small timber. The hills on either side of this valley rise to a height 

of 100 to 150 feet, and in places are quite abrupt. This water is excep- 

tionally clear for a prairie stream, flowing for much of the distance 

over clean sand and gravel. It is from 60 to 70 feet wide, and will 

average at least 4 feet in depth. The banks are steep, and from 10 to 

15 feet high from the water to the flood-plain. No shallows or ripples 

were found, but a ford or crossing is located 7 miles below Valley City. 

The river was seined just below the milldam, where fish were found in 

greater abundance than where it was examined at Lisbon. The 30-foot 

seine was used, and possibly a thousand specimens were taken at every 

draw. Among the more abundant species were Pimephales notatus, 

Notropis megalops, Catostomus teres, Moxostoma macrolepidotum duquesnei, 

Percopsis guttatus, and Htheostoma aspro. 

This stream is an excellent one for fish on account of its natural 

physical features and the abundance of food. Crawfish were abundant. 

The long grass and other vegetation that grew in tufts and patches 

were filled with crustaceans and insect larve. No contamination of 

the waters was observed or reported. Two high dams unprovided with 
fishways were the only bad features of the stream observed. 

Maple River, Mapleton, N. Dak., July 29.—This is only a small creek, 

tributary to the Cheyenne River and lying wholly within or about the 

western edge of the Red River Valley. The stream flows throughout 

most of its course parallel with Cheyenne River. The upper course 

fiows south, then, making a sharp turn to the northeast, flows toward 
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the Red River until within a few miles of that stream, where it joins 

the Cheyenne. The stream has cut for itself only a narrow, shallow 

valley, and winds leisurely along through the level country with almost 

an imperceptible current. At the place examined the stream is about 

20 feet wide and 24 or 3 feet deep. The bed is of mud, with but little 

sand or gravel, covered in many places with a thick growth of weeds, 

grasses, and rushes. Two species of ditch-weed are common. The 

banks are almost devoid of vegetation; an occasional willow or box- 

elder is all that can be found. The stream was thoroughly seined at 

the railroad bridge, but fish life was not abundant. Crawfish, leéches, 

small crustaceans, water-snails, and clams were all well represented. 

A very large species of Planorbis was particularly abundant. The 

water was warm, 78°. 

Buffalo River, Hawley, Minn., August 1.—This is a small stream about 

50 miles long, rising in the White Earth Indian Reservation, Minn. It 

flows southwesterly for about half its length, and then turning toward 

the northwest joins the Red River of the North at Georgetown. Haw- . 

ley is about 25 miles from the mouth of the stream. At this point the 

stream is 20 feet wide and 2 feet in average depth. The water is clear 

and the current rapid. The bed is of sand and small gravel, and almost 

devoid of vegetation. The low banks are lined with small timber and 

underbrush. The stream is well stocked with fish, but is obstructed 

by several dams which prevent the running of the fish. The stream 

contained rock bass, pickerel, catfish, minnows, and darters. <A great 

many clams were seen, and in several places the bed of the stream was 

almost covered with these animals. Crawfish were rare. ‘Temperature 

of the water, 70.5°. 

Goose River, Hillsboro, N..Dak., August 4.—Temperature of the water, 

70°; of the air, 75°. This is one of the small western tributaries of the 

Red River of the North, rising in the elevation between Devil Lake 
and the Red River. The course is southeast to its junction with the 

Red, 12 miles from where it was examined. This stream has eroded 

avery deep, wide valley and the water flows. at the rate of 4 miles per 

hour. The stream averages 20 feet in width, but has a flood-plain 

nearly half a mile wide. The depth varies from 2 to 5 feet, and the 

water is cloudy. Alg, water weeds, and grass grow in the stream at 

the ripples. The banks and flood-plain are covered with trees which 

form a forest of maple, box-elder, and willow. These trees have fallen 

into the river until the channel is pretty well filled with brush and logs. 

The stream has evidently cut through the lake deposit and drift, since 

the banks and bed, in places, are formed of a tough blue clay and at 

intervals fragments of slate have accumulated. 

The stream was a difficult one in which to make collections, but 
Catostomus teres, Lucius lucius, Moxostoma macrolepidotum duquesnii, 

and a few other varieties were common. Many of the fishes, especially 

of the genus Notropis, were profusely covered with immature parasitic 

el ees See 
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trematodea appearing as black dots about the size of a pinhead. Others 

were affected by what seemed to be a small white worm encysted just 

under the skin. 

Mouse River, Minot, N. Dak., August 6—This station is located just 

where the ground begins to rise into the foothills of the mountains. 

The stream flows through a valley one-half to three-fourths of a mile 

wide, lined on either side by eroded and rounded hills from 50 to 75 feet 

high. The stream will average 10 yards in width and from 2 to 23 feet 

in depth. The bed is of drift stones, coarse gravel, and mud, the 

latter always supporting a growth of vegetation, of mints, grasses, 

orrushes. The stream is a good one for fish; while the water is not 

clear, it has only enough sediment to cause it to look cloudy in the 

deeper places. There are numerous ripples in the stream over which 

the water runs at the rate of 34 to 4 miles per hour. Several species 

of fishes are common. Black suckers are reported as being especially 

abundant during the spring and fall rises. Crawfish were taken by 

hundreds at almost every haul of the seine; a few clam shells were also 

observed. Univalves and the small crustaceans were rare, as were 
also alg and other vegetation living entirely in the water. 

English Cooley, Grand Forks, N. Dak., August 10.—The English Cooley 

is a small drain 2 miles west of Grand Forks. During a greater part 

of the year it has no current whatever. The banks are low and the 

water is filled with vegetation. It contained a few species of fishes, 

crawfish, and water insects. The predominating fishes are Catostomus 

teres and Pimephales notatus, both covered with parasites. The mud 

in the bottom of the stream was deep and the water at the bottom very 

clear. 

Red Lake River, Grand Forks, N. Dak., August 12.—This is the largest 

eastern tributary of the Red River of the North, and is different in 

many respects from the other tributaries of that stream. It drains 

Red Lake, a double lake 600 square miles in area, lying in the northern 

partof Red Lake Indian Reservation. The general course of the river 

is west, although it makes two great curves. Unlike most other streams 

of this region, this river starts toward the northwest and continues 

thus until more than half the distance from the lake to the Red River 

of the North is covered, then it turns suddenly toward the south and 

southwest and then again takes a northwesterly direction, which it 

pursues until it joins the Red River of the North. Another stream, 

Clearwater River, rising south of Red Lake, follows the same general 

direction as Red Lake River. Red Lake River is nearly as wide as the 

Red River of the North, but much more shallow. It is very rapid and 

the waters are of a reddish tinge. This difference in the color in the 

waters of these two rivers is very marked, especially when the Red 

Lake River mixes its waters with the whiter waters of the Red River 

of the North. 
The bed of the river is of clean sand, a feature with which we do 
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not meet in any other river of this region, and since the lower course 

of the stream is through drift, this sand must come from the middle or 

upper course. Great quantities of sand are brought down and passed 

into the Red River of the North, from which stream it is dredged up 

and used for building purposes. The water of Red Lake River is much 

clearer and cooler than that of the Red River of the North. The water 

supply of the cities of Grand Forks, N. Dak., and Crookston, Minn., 

come from this stream, and water taken from the hydrants of these 

cities is clear and apparently of good quality. 

The river was seined 2 miles from its mouth. At this point it aver- 

ages only about 4 feet in depth, but with a current of 43 to 5 miles per 

hour. The bed of the stream here is of hard bowlder clay, and is kept 
swept clean by the force of the current. The water was so swift that the 

seine was handled with difficulty. The bed of the stream was almost 

clear of bowlders, but offered a number of other obstructions in the 

way of snags, logs, and brush. 
The fishes most common were gold-eyes (Hiodon tergisus), channel cat 

(Ictalurus punctatus), suckers (Moxostoma macrolepidotum duquesnit), 

and pickerel (Lucius lucius). A few clam shells were observed and a 

few crawfish taken, but animal life was by no means abundant, and no 
plants were observed growing in the water. The low banks of the river 

were covered with elm, basswood, cottonwood, and box-elder. 
Crookston, Minn., August 20.—Crookston is about 18 miles from the 

mouth of Red Lake River, and is located at a place where the ground 
commences to rise toward the east. The river is dammed at this place, 

and hence this is an excellent point for making collections. It was 

fished below the dam, where it is possibly 75 or 85 feet wide, with a 

depth of from 4 to 10 feet. The current is very rapid, but the bed is 

smooth and the shore on the north side low and hence convenient for 
landing the seine. In the deepest places the bed is of smooth, hard 

clay or rock. This is the best point found for collecting. Suckers aud 

gold-eyes were taken in large numbers, while pickerel and pike perch 
were also common. Catfish and ling were abundant, but only small 

specimens of the latter were taken. 

Tongue River, Bathgate, N. Dak., August 15.—This is a small south- 

ern tributary of the Pembina River, rising in a low drift elevation 

that borders a section of the Red River of the North on the west. It 

is about 50 miles long; at the place examined, 10 miles from its mouth, 

it was 25 feet wide and 2 or 3 feet deep. The water was very sluggish 

and full of lower-life forms of both animals and plants. The bed of the 

stream is of mud (with a few inches of fine white sand in places) and 
gives rise to a great quantity of pond vegetation. Chara, pondweeds, 

etc., grew so abundantly that it was difficult wading and almost impos- 

sible to drag the bottom of the stream with a seine. Pickerel and 

suckers were about the only common species of fish. 
Pembina River, Neche, N. Dak., August 16.—This is one of the large 
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northern tributaries of the Red River of the North. Much of its course 

lies near the forty-ninth parallel, which it crosses several times. Neche 

is 15 miles from the mouth of the river, and lies in a level couutry, 

a part of the ancient lake bed. There is little to indicate that this 

country has been submerged, other than its flatness, presence of 

gravel, shells, ete., but near Pembina there is proof not only that the 

level country has been inundated, but that the water has stood several 

feet above the level. I refer to the Pembina Mountain, an elevation 

many feet in height near the mouth of the river, bearing on its sides in 

unmistakable characters the writing of the waves of the ancient Lake 

Agassiz. 

The river at the time it was examined was somewhat swollen from 

recent rains, and the water was muddy and very swift; the bed of the 

stream was composed of clay, firmer and harder than the material which 

composes the steep banks, This material was so loose that at places 

large quantities of it had slid into the stream. The stream was well 

stocked with fishes, but limited in variety; several pickerel and a num- 

ber of suckers weighing from 145 to 3 pounds were taken; a few darters 

and minnows were also found. 

Park River, Grafton, N. Dak., August 16.—This is a foul, sluggish 

river, rising in the western part of Walsh County, just beyond the 

flood-plain or in the low hills bordering the old lake basin on the west, 

and flowing almost east to the Red River of the North. The town of 

Grafton is about 20 miles from the mouth of the stream and 40 miles 

from its source. The river here is about 15 feet wide and 14 to 3 feet 

deep. The banks are low, composed of fine sand and clay and other 

sedimentary deposit. The bed of the stream is of the same material, 
and overgrown with rank water vegetation. The low flood-plain is 

covered with a growth of forest trees—ash, elm, basswood, and oak being 

the most common. Wild gooseberries grow in great abundance among 

the trees. The stream contains only a few varieties of fishes, and these 

are poorly represented. The water is cloudy and brackish ; from this 

cause the river was called by the early settlers Salt River. 

Forest River, Minto, N. Dak., August 17,—Forest River is a very 

beautiful little stream of quite a different character from the other 

streams of this region, and though of nearly the same size and flowing 

in the same direction as the one last described it differs from it in many 

respects. The water is clear and sweet, the current swift. The stream 

is 15 or 18 feet wide, and will possibly average 2 feet in depth, although 

many places are much deeper. The river was seined just below a low 

dam at the crossing of the Great Northern Railroad. Although at 

this place the bed of the stream is mostly composed of mud, the waters 

of the upper course flow almost entirely over beds of clean sand and 

gravel, the water at such places being devoid of vegetation. The 

stream is fed by springs, and the water (whose temperature was 67°) 

is from 4 to 6 degrees colder than any other stream of thisregion. The 
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flood-plain is from a half to three-quarters of a mile wide, and is over- 
grown with a heavy growth of large timber—ash, elm, and oak—with 

thick underbrush of hazeland wild cherry. The stream is well filled with 

fishes rich in variety; hundreds of specimens were taken at every haul 

of the seine. The most plentiful are chubs, pickerel, minnows, and 

suckers. Notropis hudsonius was particularly numerous and very large 

in size; a number of fine darters were also taken. 

Turtle River, Manvel, N. Dak., August 18.—This is a small grassy 

stream that flows into Morse Slough, a bayou of the Red River of the 

North. The banks and bed of the stream are of soft mud covered with 

leaves and grasses. But few fishes were taken, and these were covered 

with parasites. 

Detroit Lake, Detroit City, Minn., August 21.—This is one of the most 

beautiful lakes in northwestern Minnesota. It has an area of 5 or 6 

square miles and the water is deep and clear. It is surrounded by 
high wooded banks of drift deposit, varying greatly in structure, which 

gives the lake an exceedingly irregular outline. It is connected by 

canals (made along natural waterways) with Lakes Sally and Melissa, 

these two lakes lying more than 6 feet below the surface of Detroit 

Lake. All, especially Detroit Lake, are well stocked with the game- 

fishes common to this section of the country. Bass, pickerel, wall-eyed 

pike, pike perch, and ring perch are abundant, and on this account the 

lake is fast becoming a favorite resort for the angler and tourist. 

Minnewaukan, or Devil Lake, August 5.—This is an isolated body of 

water lying just beyond the divide that separates the Red River system 

from the Devil Lake region. It occupies the lowest part of a large 

basin 50 miles long by 30 miles broad, and being in a district where 

there is but little rainfall, and receiving no large tributaries, it is 
rapidly drying up. About the lake, from i4 to 24 miles from the 

present shore line, the country is an old lake bed which the vegetation 

has not yet covered, and the shells, pebbles, and sands of the lake are 

lying undisturbed and bare. North and eastof the lake a considerable 

expanse of country presents the unmistakable signs of having been 

recently submerged, while on the higher rises of ground forest trees 

grow. These elevations were islands, and plainly show the old water- 

lines. On the south hills rise to the height of 250 to 400 feet, and are 

heavily timbered. 

The lake is not deep, soundings showing from 22 to 35 feet. There is 

a difference in the temperature of the water between the bottom and top 

of the lake of about 2 degrees, the top being 79 and the bottom 77. To 

the northeast the land is low, indicating an active outlet for the lake when 

the depth of water was much greater than at present. I was informed 

by good authority that a few years ago the lake was well stocked with 

fishes, pickerel being by far the most abundant species. It is also said 

that these fish were taken with hook and line during the winter season 

in great numbers, piled up, and sold literally by the cord. Now a pick- 

i ee 
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erel is seldom seen, aud the question naturally arises, What has become 
of the fish? If the fish had been attacked by any disease that would 

materially reduce the numbers dead fish would have been seen along 

the shores and in the water, but none has ever been reported. It is 

well known that the water of this lake is quite brackish, and it has 

been thought that the rapid evaporation of the water had so increased 

the -percentage of mineral matter as to make it detrimental to fish 

life. The stickleback (Hucalia inconstans), however, not only lives, but 

increases in amanner quite marvelous. Almost every haul of the seine 

would land hundreds of these small fish, the greater number of which 

were very large and almost jet-black in color. In the long grass and 

shore waters larvee and small crustaceans were very rare. It may be 

that this stickleback, which eats the eggs of other species, has by this 

habit brought about the great depletion of fish in these waters. 

ANNOTATED LIST OF FISHES OF THE RED RIVER OF THE NORTH AND ITS 

TRIBUTARIES. 

1. Ammoccetes branchialis (Linnzus). Mud Lamprey; Brook Lamprey. Cheyenne 

River at Lisbon, 3 specimens; Red Lake River at Grand Forks, 2; Red 

Lake River at Crookston, 1. Although few of these parasites were taken, 

a sufficient number of marks were found on fish to indicate that they were 

numerous. Species of Catostomus and Moxostoma appear to suffer most from 

this animal; and, contrary to popular belief, it is seldom taken in sluggish 

waters, but in clear, swift streams. In the Cheyenne River a lamprey and 

its hest were taken, the latter bearing marking that would indicate that it 

had been the victim of several of these creatures. 

2. Lepisosteus osseus (Linneus). Gar Pike. Otter Tail River at Breckenridge, 

1large specimen. Reported abundant in certain deep places in the river. 

3. Ameiurus nebulosus (LeSueur). Bullhead; Catfish. Otter Tail River at Breck- 

enridge, 3 specimens; Red River of the North at Moorhead, rare; Cheyenne 

River at Lisbon, 5; Cheyenne River at Valley City, 4; Maple River at 

Mapleton, abundant; Buffalo River at Hawley, common; Goose River 

at Hillsboro,common; Forest River at Minto, 4. This species was reported 

abundant at almost every place where inquiry was made, especially at 

stations on the Red River of the North, though comparatively few specimens 

were observed in the quiet waters and lagoons above the dam in Buffalo 

River at Hawley. A large specimen weighing about 15 pounds was taken 

from the Otter Tail River at Breckenridge. 

4. Ameiurus melas (Rafinesque). Cheyenne River at Valley City, 4 specimens; 

Maple River at Mapleton, common; Goose River at Hillsboro, 12. The last- 

named station was the only locality where this species was common. From 

this stream 12 adults and a large number of young were taken. 

5. Noturus gyrinus (Mitchill). Maple River at Mapleton, 3 specimens; Cheyenne 

River at Valley City, 10; Goose River at Hillsboro, 55; Red River of the 

North at Grand Forks, 4. These specimens were nearly all small; those 

from Goose River averaged 23 inches in length. ; 

6. Ictalurus punctatus (Rafinesque). Blue Cat; Channel Cat. Otter Tail River at 

Breckenridge, 1 specimen; Red River of the North at \ioorhead, common; 

Red River of the North at Grand Forks, 4; Red Lake River at Grand Forks, 

common; Red Lake River at Crookston, 5. 

7. Catostomus teres(Mitchill). Black Su:ker; Common Sucker; Fine-scaled Sucker. 

Cheyenne River at Lisbon, abundant; Cheyenne River at Valley City, 

F. R. 93 24. 
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abundant; Maple River at Mapleton, 6; Buffalo River at Hawley, abundant; 

Goose River at Hillsboro, abundant; Mouse River at Minot, plentiful; Eng- 

lish Cooley at Grand Forks, common; Pembina River at Neche, rare; Park 

River at Grafton, 7. This species was taken from almost every tributary of 

the Red River of the North, but was not found in the main stream. I was 

told by the miller at Hawley that great numbers of the young of this species 

would come almost every day and fasten (suck) themselves onto the boards 

of the dam, where they would remain for several hours. 

8. Moxostoma macrolepidotum duquesnii (Le Sueur). Redhorse; White Sucker. 

Red River of the North at Moorhead, abundant; Cheyenne River at Lisbon, 

common; Cheyenne River at Valley City, abundant; Buffalo River at Haw- 

ley, 10 specimens; Red River of the North at Grand Forks, rare; Red Lake 

River at Grand Forks, common; Park River at Grafton, rare; Red Lake River 

at Crookston, abundant. This species prefers clear water. _ It is rare in the 

Red River of the North, but common in Red Lake River; even near its 

mouth, at Crookston, it is very abundant, the seine landing 8 or 10 large 

specimens at a haul. 

9. Notropis megalops (Rafinesque). Common Shiner. Otter Tail River at Brecken- 

ridge, abundant; Red Riverof the North at Moorhead, rare; Cheyenne River 

at Lisbon, plentiful; Cheyenne River at Valley City, common; Maple River 

at Mapleton, abundant; Buffalo River at Hawley, abundant; Goose River at 

Hillsboro, plentiful; English Cooley at Grand Forks, not abundant; Pem- 

bina River at Neche, common; Forest River at Minot, common; Red Lake 

River at Crookston, abundant. This species appears to adapt itself to all 

conditions of temperature, water, food supply, etc., since it is one of the 

most widely distributed species of the Cyprinide, and thrives equally well 

in all parts of the great range over which it is distributed. 

10. Notropis deliciosus (Girard). Otter Tail River at Breckenridge, 28 specimens ; 

Cheyenne River at Valley City, common; Mouse River at Minot, 15; Pem- 

bina River at Neche, abundant; Forest River at Lisbon, common; Red Lake 

River at Crookston, common. These specimens, when compared with others 

from the Mississippi Valley, show no very marked modifications, except 

possibly the bodies are somewhat stouter. Largest specimens average 2 

inches long. 

11. Notropis dilectus (Girard). Otter Tail River at Breckenridge, 1 specimen; 

Cheyenne River at Lisbon and Valley City, common; Buffalo River at Haw- 

ley, rare; Red River of the North at Grand Forks, rare; Red Lake River at 

Crookston, 2. Specimens from Red Lake River were in the best color, and 

hence more like individuals of this species found in the Mississippi Valley. 

Those from the Red River of the North were very light, almost translucent. 

Specimens from the Cheyenne were in good color, the head, sides below 

lateral line, dorsal, caudal, and pectoral washed with red. 

12. Notropis atherinoides Rafinesque. Pembina River at Neche, 1 specimen; Red 

Lake River at Crookston, 25. Specimens from Crookston average 24 inches 

in length. This species was taken in abundance by Dr. Eigenmann farther 

north. 

13. Notropis whipplii (Girard). Cheyenne River at Lisbon, common. Although 

home of this species is much farther south, it varies as little in color and 

markings as any other fish of this region, remaining almost true to the type. 

14. Notropis cayuga Meek. Buftalo River at Hawley, rare; Maple River at 

Mapleton, 8 specimens; Cheyenne River at Lisbon, 5; Cheyenne River at 

Valley City, 6. Specimens in this valley average only about 1} inches long. 

The colors are good, the lateral line quite black, just wide enough to cover 

one row of scales, and quite distinct over opercle and around snout; no 

vertebral stripe; scales in lateral line 36; these have a peculiar notched 
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appearance on account of mucous pores. Specimens from Valley City are 

exceedingly large and fine in color, length 2 inches. Many of the females 

contained ripe eggs. 

Notropis jejunus (Forbes). Pembina River at Neche, 40 specimens; Red River 

of the North at Moorhead, 9; Red River of the North at Grand Forks, 6; 

Forest River at Minto, common; Red Lake River at Crookston, 11. This is 

a very handsome minnow; body and caudal peduncle deep, with a broad 

straight lateral stripe of silvery pigment, edged with a dark line above. 

Notropis hudsonius (Dewitt Clinton). Otter Tail River at Breckenridge, 1 

specimen; Red River of the Nerth at Moorhead, 5; Cheyenne River at Valley 

City, 1; Mouse River at Minot, common; Red River of the North at Grand 

Forks, common; Red Lake River at Grand Forks, rare; Park River at Graf- 

ton, 1; Red Lake River at Crookston, rare. 

Pimephales notatus (Rafinesque). Otter Tail River at Breckenridge, rare; 

Cheyenne River at Lisbon, common; Cheyenne River at Valley City, plen- 

tiful; Goose River at Hillsboro, rare; Butifalo River at Hawley, 2; Mouse 

River at Minot, rare. This species was not taken in as great numbers as 

P. promelas and is possibly not as generally distributed throughout this 
valley, but is found in purer water and in clearer streams. 

Pimephales promelas Rafinesque. Maple River at Mapleton, 5 specimens; 

Buffalo River at Hawley, rare; Goose River at Hillsboro, abundant; Chey- 

enne River at Valley City, common; Forest River at Minot, common. Spec- 

imens from Goose River have asmall white parasite encysted just under the 

skin. 

Rhinichthys cataracte dulcis(Girard). Cheyenne River at Lisbon, abundant; 

Cheyenne River at Valley City, 24 specimens; Maple River at Mapleton, 

common; Buffalo River at Hawley, 75; Pembina River at Neche, 3; Forest 

River at Minot, common; Red Lake River at Crookston, 1. This species 

thrives better, apparently, farther north than in the localities here given; 

specimens from Red Lake and Maple rivers were very small. Specimens 

taken farther north by Dr. Eigenmann were much larger. Our finest speci- 

mens were taken from Cheyenne River; at Lisbon, N. Dak., these specimens 

averaged 55 mm. in length, 11 mm. in depth, and were very plump and round. 

Color, very dark above, with smali round dark spots on sides, from lateral 

line to belly; caudal spot distinct, with part of caudal peduncle black. 

Taken only in the swift ripples. 

Semotilus atromaculatus (Mitchill). Maple River at Mapleton, rare; Buffalo 

River at Hawley, 5 specimens; Pembina River at Neche, 10; Forest River at 
Minot, 14. Specimens unusually small. 

Hybopsis kentuckiensis (Rafinesque). iver Chub. Otter Tail River at 

Breckenridge, common; Cheyenne River at Lisbon, 7 specimens; Cheyenne 

River at Valley City, rare; Buffalo River dt Hawley, 5; Maple River at 

Mapleton, rare; Forest River at Minot, 2; Red Lake River at Crookston, 14. 

Not an abundant species in these waters—more rare than the preceding. 

Hybopsis storerianus (Kirtland). Otter Tail River at Breckenridge, 3 speci- 

mens; Red River of the North at Moorhead, abundant; Red River of the 

North at Grand Forks, common; Red Lake River at Grand Forks, 3; Red 

Lake River at Crookston, 10. Found only in large streams. It reaches a 

length of 4 inches and is the largest minnow found in this region. 
Notemigonus crysoleucas (Mitchill). Cheyenne River at Lisbon, rare. Rare 

even in the northern part of the Mississippi Basin. 

Hiodon tergisus Le Sueur. Moon-eye. Red River of the North at Moorhead, 

common; Red River of the North at Grand Forks, abundant; Red Lake River 

at Crookston, common. Common throughout the basin of the Red River of 
the North and Lake Winnipeg. 
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25. Hiodon alosoides (Rafinesque). Moon-eye. Red River of the North at Moor- 

head and Grand Forks, rare; Red Lake River at Crookston, rare. This 

species is not so common as //, tergisus. 

26. Percopsis guttatus Agassiz. Trout Perch. Otter Tail River at Breckenridge, 
1 specimen; Red River of the North at Moorhead, common; Cheyenne River 

at Lisbon, 2; Cheyenne River at Valley City, abundant; Goose River at 

Hillsboro, common; Pembina River at Neche, 4; Red Lake River at Crooks- 

ton, common. Eight specimens of this species from Cheyenne River, Valley 

City, measure as follows: 

| Length. | Head. | Depth. Eye. | Lat.line.) Dorsal. | Anal. 
| 

Mm. Min Mm. Mm. | 
85 25 ee eee} 50 10 6 
75 23 15 eb 52 1] 6 
73 23 14 5 51 11 U 
73 23 15 5 50 10 6 
78 23 | 15 5 53 11 6 
76 23 14 5 51 11 a 
73 22 14 5 52 11 7 
73 22 | 14 5 52 11 6 

The fishes from this stream were in fine color. Light olive on back, 

shading to lighter on sides, and nearly pure white on the belly; back mottled, 

with mingled light and dark scales; cheeks and opercles shaded with very 

small dark dots; dorsal and anal sparingly clotted with black. 
27. Fundulus diaphanus (Le Sueur). Cheyenne River at Valley City, 2 very 

small specimens. 

28. Lucius lucius (Linneus). Pickerel; Pike. Otter Tail River at Breckenridge, 

4 specimens; Cheyenne River at Valley City, common; Goose River at Hills- 

boro, common; Mouse River at Minot, 3; Park River at Grafton, abundant. 

Preeminently the food and game fish of this section of country. Reported 

abundant at nearly every station visited, though few were taken with the 

seine in some localities. 

29. Bucalia inconstans (Kirtland). Brook Stickleback. Maple River at Mapleton, 

common; Mouse River at Minot, rare; Goose River at Hillsboro, 6 speci- 

mens; Red River of the North at Grand Forks, 1; English Cooley at Grand 

Forks, rare; Forest River at Minot, common; Red Lake River at Crookston, 

2. <A widely distributed species, quite as common north as south of the 

divide. 

30. Ambloplites rupestris (Rafinesque). Mock Bass; Goggle-eye. Cheyenne River 
at Valley City, rare; Maple River at Mapleton, common; Red Lake River 

at Crookston, 5 specimens. Not rare nor confined to a limited area, but 

apparently grows more and more scarce as we proceed north. This is the 

only member of the Centrarchide found in these waters. 

31. Etheostoma nigrum Rafinesque. Johnny Darter. Otter Tail River at Brecken- 
ridge, 2 specimens; Cheyenne River at Lisbon, 4; Cheyenne River at Valley 

City, 70; Maple River at Mapleton, common; Buffalo River at Hawley, 25; 

Goose River at Hillsboro, common; Mouse River at Minot, rare; Red Lake 

River at Crookston, not abundant. More specimens of this darter were 

taken than any other,and while it may not be more widely distributed than 

EH. aspro, the latter is not so abundant in this region. 
32. Etheostoma aspro (Cope & Jordan). Black-sided Darter. Otter Tail River at 

Breckenridge, 6 specimens; Red River of the North at Moorhead, rare; 
Cheyenne River at Lisbon, abundant; Cheyenne River at Valley City, 

abundant; Maple River at Mapleton, rare; Buffalo River at Hawley, 12; 
Goose River at Hillsboro, common; Mouse River at Minot, 4; Pembina River 
at Neche, rare; Forest River at Minot, 27; Park River at Grafton, 2; Red 

Lake River at Crookston, rare. At Minot we obtained 4 very large specimens 
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from a gravelly ripple where the water was not over 2 inches deep. The 

largest and finest specimens were taken from the Cheyenne River. One 
specimen from Valley City measured 3} inches long. Six from Lisbon 

measured as follows: 

| 

| Length. | Head. | Depth. | Lat. line. Dorsal. Anal. 

| Mm Mm Mm 
| 66 18 il | 60 MITI-13 PEW0 

64 18 12 60 XIII-14 II, 10 
teer56 16 10 56 XII-14 IT, 10 

56 16 9 61 XITI-15 e393. 
58 } 16 10 58 XIV-14 II, 10 
56 16 10 | 59 XV-14 II, 10 

33. Etheostoma guntheri Kigenmann & Eigenmann. Red River of the North at 

Moorhead, 1 specimen; Red Lake River at Crookston, 6. Color, light olive, 
with nine or ten very distinct dark bands around the sides. 

Measurements of 5 specimens from the Red Lake River are as follows: 

Length. | Head. | Depth. Dorsal. | Anal. Lat. line. 

Mm. | Mm. Mm. 
saree eg 6 XL-13 II, 12 48 
34 | 9 6 X-12 IT, 12 46 
32 | 85 6 XI-12 II, 12 49 
30 8 6 XI-13 II, 12 49 
32 85 6 XA—13) >} II, 12 49 

The large specimen from the Red River of the North differs very mate- 

rially from the smaller in color, agreeing, however, in the marking on the 

anterior dorsal. The rays differ somewhat, and the scaling of the cheeks is 

not the same in that the specimen from the Red River of the North has 

cheeks covered with large scales. Length, 54 mm.; head, 13.5 mm.; depth, 

85 mm.; D. 1x-14; A. 11-10; lateral line, 52. 

34. Etheostoma iowee Jordan & Meek. Cheyenne River at Valley City, 1 speci- 

men; Cheyenne River at Lisbon, common; Red Lake River at Crookston, 5; 

Park River at Grafton, 6. 

35. Stizostedion vitreum (Mitchill). Wall-eye; Pike Perch. Otter Tail River at 

Breckenridge, 1 specimen; Cheyenne River at Valley City, 6; Red River of 

the North at Grand Forks, rare; Red Lake River at Grand Forks, rare; Red 

Lake River at Crookston, 8. The last-named place is the only locality 

visited where the local fishermen report this species plentiful enongh to 

furnish any considerable amount of food. From this stream it is taken with 

hook and line, principally from below the dam. I see no reason why the 

multitude of fine lakes throughout the State of Minnesota should not be 
stocked with this fine food-fish, since it could be done at comparatively small 
cost. 

36. Perca flavescens (Mitchill). Yellow Perch; Ringed Perch. Forest River at 
Minot, common; Red Lake River at Crookston, common; Maple Creek at 
Mapleton, 5 specimens. Not frequently taken in the streams, but said to be 
found in nearly all the lakes of the State. 

37. Aplodinotus grunniens (Rafinesque). Fresh-waler Drum; Grunter; Sheepshead. 
Red Lake River at Crookston, 2 specimens. Not common; the fishermen 
seem to have but little knowledge of it. 

38. Lota lota maculosa (Linnieus). Lawyer; Ling. Red River of the North at 
Moorhead, 1 specimen; Red Lake River at Crookston, 3. The one specimen 
from Moorhead was large, about 18 inches long, while those from Crookston 
were small. Occasionally taken on a “trot line” from the Red River, but 
not common. 
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4.—THE FOOD OF THE OYSTER, CLAM, AND RIBBED MUSSEL. 

By JOHN P.-LotTsy, Pu. D. ? 

During a stay on the James River, Virginia, in the summer of 1892, 

I had hoped to study the food supply of both the young (embryonic) 

and the adult oyster, but as the season was too far advanced to allow 

the collection of any embryos only the latter part of the investigation 

proved feasible. 

Collections were made at many places on both sides of the James 

River from Newport News to Old Point Comfort, specimens being 

obtained from both natural and cultivated beds, from muddy and 

sandy bottom, and from piles and stones, especially around Fort Wool 

on the Ripraps. They were taken from various depths, some being 

gathered on a bottom left exposed at low tide; others were obtained 

which did not grow on the bottom, but which were, so to speak, sus- 
pended in the water near the surface, attached to piles and rocks, also 
exposed during low tide; still others were collected from deeper places, 

never uncovered by the tide, growing either on the bottom or on per- 

manently submerged stones and piles. To determine whether any 

changes in the food supply were dependent upon the season of the year, 

material was obtained daily from the beginning of June until the end 

of September, and whenever an opportunity offered shipments brought 

from farther up the river were examined to see if the greater amount 

of fresh water there present had any influence on the character of 

their food. 
Before entering further into details it is necessary to note that the 

oyster is constantly ingesting a stream of water, which, passing the 

mouth, brings near and into this always opened organ all the objects of 

ereater or less size coming within the influence of this stream. The 

mere presence, therefore, of particles of various organic matter in its 

stomach, even in great quantities, does not indicate that the oyster 

uses them as food, but only proves that these particles were present in 

the surrounding water at the time of ingestion. This is a consider- 

ation too often overlooked. If an animal of the structure of an oyster 

be placed in a bucket of water in which is suspended a great number 

of carmine granules, these granules will doubtless be found in the 

stomach of the animal after a certain length of time, yet nobody would 

claim that they were the food of the oyster. A similar thing occurs in 

nature. In the many oysters which I have opened and of which I 

investigated the stomach contents I never failed to find numerous 
375 . 
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particles of sand. ‘The finding of some animal or plant or other object 

in the stomach of the oyster does not prove that it composes any part 

of its food supply, no matter how numerous the form may be in indi- 

viduals, but it can only offer a suggestion for further investigation. In 

order to demonstrate which of these various objects serve as food, it is 

necessary to prove not only that they are ingested, showing a possible 

source of nutriment, but also that having passed through the digestive 

tract only the indigestible parts remain. To conclude from the fact 

alone of the occurrence of any animal or vegetable in the stomach of 

an oyster that it forms a part of its food is no more justifiable than to 

affirm that the fishes brought up by a water-wheel are food for the 

wheel. 

The method followed by me in studying the stomach contents of the 

oyster was as follows: The oyster was carefully opened, guarding against 

any injury from the knife except the separation of the muscle which 

connects the two valves of the shell. The oysters were, as a rule, 
examined immediately after being taken from the water, usually within 

fifteen minutes, and very rarely after as long an interval as two hours. 

After separating the gills at the oral extremity with a scalpel, so that 

the opening of the mouth was exposed, the tip of a finely drawn-out glass 

tube having arubber ball at the other end was introduced into the stom- 

ach. The contents of the stomach were now sucked out by removing 

the hand from the hitherto compressed bulb. 

The contents of the stomach of an oyster which has recently fed—in 

other words, of every oyster collected when the shells are open—present 

a beautiful dark-golden color. A drop of this material obtained in the 

manner described above and placed under the microscope for examina- 

tion shows that the stomach of the adult oyster contains a large number 

of diatoms, embracing a great many species. The constant occurrence 

of these forms in great quantities suggested the possibility of their sery- 

ing as food. In addition to the diatoms a quantity of decaying organic 

matter at least equal in amount, and also of some of the lower alge, 

besides sand, ete., were often found. Rhizopods, a few euglenas, an 

occasional foraminiferum, and other animals of lower grade were seen, 
but only once was a copepod found; in fact, animal life was practically 

absent. 
An idea which early occurred to me was the importance of examining 

simultaneously the stomachs of the other common bivalve mollusks of 

the James River, to see if any uniformity in the nature of the food in 
this natnral group could be detected. With this object the stomachs 

of the hard clam or quahog (Mercenaria mercenaria), of the soft clam 

(Mya arenaria), and of the ribbed mussel (Modiola plicatula) were also 

examined. In all of these species the contents of the stomach were 

found to be the same as in the oyster. 

The first question to be settled was whether or not the oyster and 

these other mollusks actually digested the diatoms found in their 
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stomachs; and, second, what part of the additional decaying organic 

matter was digested. It was possible, for example, that the diatoms, if 

abundant in the surrounding water, were merely ingested and would 

pass the intestinal canal unchanged, while the decaying organic matter 

might be digested. In order to settle this point, several oysters and 

clams were placed in separate glass dishes, their shells being previously 

carefully cleaned with a brush. The sea water in these dishes was 

either naturally very pure or strained through filter paper; after a few 

hours a considerable quantity of feeces was deposited in the dishes. 

The excrements of the oyster, as well as those of the mussel and soft 

clam, are well formed, consisting of a hollow tube or of a solid rod of 

excrementitious substance; the amount of sand in them is enormous, 

forming by far the greatest bulk. 

The cell walls of the diatoms, on account of the silica which they 

contain, are indigestible; for this reason it was easy to determine with 

accuracy whether digestion of the diatoms actually took place, as it 

had been previously ascertained that very few empty shells of diatoms 

were present in the stomach, by far the greater number being in fresh 

condition. The examination of the excrements under the microscope 

showed that the decaying organic matter had passed through the ali- 

mentary canal entirely unchanged. At first it seemed as if the diatoms 

also were very imperfectly digested, but soon it became evident that 

this was an error based on superficial examination, since the undigested 
diatoms were more conspicuous on account of their coloring matter, 

while the delicate transparent shells of those which had been digested 

escaped observation. To avoid this error the following method was 

adopted: The excrements of a certain number of oysters or clams were 

collected, broken up in water, and well mixed. From this average 

sample two preparations were made and in each of these twenty-five 

fields selected at random were counted. I have tabulated below the 

results of the examination of two such samples. The great difference 

in the number of diatoms present in each field is due to the fact that 

the samples were very differently diluted with water. 

In Column I, under ‘‘dead,” is recorded the total number of dead 

diatoms observed. The letter d following a number indicates that not 

all the diatoms were completely digested, although by far the most 

were nearly so, only a little of the coloring matter remaining. 

Column II shows the number not entirely digested, and the difference 

between the numbers in the two columns indicates in each instance the 

number in which only the clean silica skeleton remained. 

In none of these cases was the additional decaying organic matter 

digested. The numbers of individuals examined being very different, 

having been taken from different localities and representing different 

genera, the fact that the results coincided so closely in the proportion- 

ate number of digested and undigested diatoms seems to indieate a 

very complete digestion of the ingested diatoms in this group. 
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Average sample of the excrements of 21 oysters, collected on plants of Mr. Cock, in shallow 
water, Hampton Creek, Va. 

| Preparation No. 2. | Preparation No. 1. 

Mold | 
ae Dead. | Dead. Results. 
eee al iwi —— Living. | —| 

Col. I. /Col. II. Col. I. | Col. II. 
e 2 Pe al re ee eS any 

| 

1 0 7 ld 0 12 1d || Results of Preparation No. 1: 
2 2 13 6d 0 21 3d | 
3 1 LM Snes oa 0 16 2d 
4 0 ‘a (ee ae 0 20. vitesse se: 
5 1 8d | 1d 1 17 1d. | 
6 0 PP LU Mamas 0 20 Nn s Senee 
7 0 gee | IEEE setae 0 22 3d 
8 0 | 13 3d 0 28 4d 
9 0 a ld | 0 29 3d 

10 0 1 le ee rc 0 27 4d |} 
11 0 14 4d 1 20 2d |i 
12 0 | 16 4d 0 8 1d || =—= 
13 Oar wt ld 0 22 2d | Entirely digested............ 85 
14. 0 12 3d 0 18 3d | Nearly digested...--......... 14 
15 0 | I all ae eee 0 10 ld | TVA Geo oet-jo' i) =a See 1 
16 0 13 | ld 0 15 2d son 
17 Odmelhyals 1d 0 12 4d Totalisee sie doce ee 100 
18 0 eo 3d 2 13 3d) 
19 1 35 2d 0 38 3d || Average from the two prepara- 
20 0 20 1d 0 14 Td | tions: 
21 0 11 2d 0 23 3d | Digested 
22 0 17 2d 0 24 4d | Entirely 
23 0 14 2d OTe a2 2d | Nearly 
24 0 loi Wibosaceiic 0 11 2d || JUGS o wivisiwo\ninleis aia eee 
25 0 1 ee) eee 1 a3 3d | 

= —= | Rota. se2ssce see ae eee 
*5 | 322 — 284438 5 | 475=412+463 

Living,1.5 | Entirely di- 
per cent. |  gested,87 per 

| __ cent. 
| Nearly di- 

gested,12 per 
ceut. 

| 

*These few living diatoms might have been derived from the sea water used for breaking up the 
excrements. All five belonged to the same species, and as diatoms have a motion of their own itis 
possible that the same individual figured in each case. 

+ The smaller species were all entirely digested, so that they seem to offer the best food for the oyster. 

Average sample of the excrements of 17 oysters, collected by Mr. R. Armstrong 10 miles up the 
James River from Newport News, Va.; deep water. 

Preparation No. 1. Preparation No.2. | : 

wid | Dead. Dead. Results. 

* Living: |\———— Living, |———————— || 
Col. I. |Col. IT. | Col. I. Col. Il. 1 

1 0 B.A eeeheees 0 t peices || Results from Preparation No. 1: 
2 0 AN etek 0 Shr ie lle Per ct 
3 0 5 ld 0 2 3d Entirely digested........---. 85 
4 0 Wal esas arose 0 fei eee ree Nearly digested ....-..-...-. 4 
5 0 By Vises ac. 0 3 ld VA Oe Seed oe ee rere 1 
6 1 Ot dinneserer 0 PE Neila eae te a 
7 0 6 3d 0 Dire ie Sao e ee Total f2 37. S.avsae's sakes 100 
8 0 Bee NA SPe 0 fe i eitereee ne 
9 0 2) (cite ee 0 2 2d Results from Preparation No. 2: 

0 Ole ys|emes conte 0 BNE BAAR: Entirely digested............ 56 
0 te eee 0 D on) Bee a8 Nearly digested ...........-- 14 
0 4 2d 0 Pee Re Sean 1 By 09 1) eee ee ee escc 0 
0 5 2d 0 3 ld — 
0 Be wi oeeaccer 0 a eeseeee Total .....ssimeseccseseeeeee 100 
0 2 ld 0 pe ED SSS eee =—_—_ 
0 BW etrardte rate 0 Pimes| erat yaiee Average from the two prepara- 
0 a Peers 0 ee eee tions: 
0 3 ld 0 Die s|' ook ee Digested =... -esenae eee 
0 Bee tS. Bae 0 2 ld Hntirely, $2 225-2--%= 
0 1 Re Re 0 2 eee ro Neatly: cas-.<pscc sien 
0 tl rte Ae 2 0 Ue eee Living ct 3s scenes. eee 
0 6 ld 0 Dien | Sleaaitate 
0 3 ld 0 eal PRCA Total ssa osu ee eee 
0 te Be cee 0 ine es See 
0 i bale WE, A 0 2 WiGeeoeeoe 

1 | 8270419 0 63—5449* 

*Enormous quantity of sand and many big species of diatoms. 
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Average sample of the excrements of 4 clams, collected on the flats at the Soldiers’ Home, 
Hampton, Va. 

Preparation No. 1. | Preparation No. 2. | 

ie Dead. | Dead | Results. 
SNM eFC WE ET 

Col. I. |Col. II. || Col. I. | Col. II. || 
| 

1 1 7 2d iO Pee Wberses coe | Results of Preparation No. 1: 
2 0 a) isa sasethe 1 abe die | Serie ic | Per ct. 
3 0 72 i ie 1 (eel ite eet neal I Se GRY AN Dime arcisa ora enim isan eet 2 
4 0 OU recess He 0 UT a BES SESE Entirely digested -...-...--.--. 83 
5 0 3 1d 0 lo S| eeescees Nearly digested .-.........--.- 15 
6 0 3 2d 0 il A scat se —— 
7 0 8 Neenesase 0 2 1d || Total :-.2sae.ssbsceusoseeesee 100 
8 0 ge ahs Balla? 0 Ieee sabes —= 
9 0 3 | ld | 0 PS esas ck || Results of Preparation No. 2: 

10 0 WW) | esiosces 1) ety OFS | en lls aietee'= - iia ade as ena copeeeuenctse sac 0 
11 0 2 NinBoriaco 4 OU ea Fe | Ruse oS Entirely digested.........----.- 86 
12 0 LS ettetete tae | 0 HS jcaseanpe Nearly digested..........-.--.- 14 
13 0 3 ld 0 On e-ecccce — 
14 0 Vite aisSuoouec 0 1 1d Total -4Jcs ses sso ass 100 
15 0 ee Wee aponce 0 UN eee aees = 
16 0 0» lissbosse 0 OD jleceaseas Average: 
Vipey lneys 0 2 dealt Pe hSeeeeere | Wisested2-saco-c- snsesseeaee 99 
18 0 cht I Heesaeae 0 4 2d | etme lyaseeeem see 84.5 
19 0 Pye eases ae 0 2 1d Nearly sanccccemeee 14.5 
20 0 | besseeinh 0 Ws |eeacsSs= Jay alien opmeohodctdccacanece 1 
21 0 LA Saas oe 0 1s ignores aes 
22 0 it NW Geéesecc (eg) Sal a bseeeee otal See sees ee etcieee 100 
23 0 es ste. S58 ON ri ee Ziad I Aeon ias 
24 0 Pe Ne Re eneae 0 ly aka | 
25 0 2) ae eects | 0 25, spl gaseeee 

ig* 55=4649 || 0 43 =37+6 | 

* Probably derived from the sea water used to break up the excrements. 

There was another possible kind of food yet to be considered, 

namely, such substances as might be in solution in the water in which 

the oyster lives. The oysters attached to the stones of the Ripraps, 

which also showed their stomachs full of diatoms, are surrounded by 
perfectly clear water, but from a large number of chemical analyses 

which I have made of similar water on former occasions, after having 
strained the diatoms, etc., out, [ am convinced that hardly a trace of 

organic matter is to be found dissolved in it, so that this possible source 

of food can be entirely excluded. 

After having determined in this way that the food of the oysters 

and clams in the James River consists practically of diatoms, the 
question presented itself, Where do these diatoms come from? The 

use of the common Miiller’s pelagic tow net revealed their presence at 

the surface of the water in enormous quantities, and no difference 

could be detected in their numbers or distribution during the daytime 

or nighttime. The occurrence of diatoms in such numbers at the 

surface explained well their presence in the stomachs of the oysters 

attached to the stones and piles submerged only a little under water, 

but this could not account for their presence in those living at the 

bottom in deeper places, where even at low tide considerable water 

remained. It was therefore thought advisable to collect at different 

depths in order to study their perpendicular distribution from the 

surface to the bottom. The result showed that they occurred in equal 

quantity at all depths up to 70 feet, which, according to the official 

maps, is the greatest depth found at the mouth of the James hiver. 



380 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

The idea is commonly held that the soft organic mud on the oyster 

beds stimulates the growth of diatoms, but a microscopic examination 

of specimens of mud taken from different oyster beds revealed the fact 

that they were apparently not more numerous in such places than on 

the sandy bottoms similarly situated, provided that they were contin- 

ually covered with water. On the other hand, those muddy places 

which are left dry between the tides were found to be much richer in 

diatoms than similar sandy places. The species living on the bottom 

apparently differed from the pelagic ones, but their presence in the 

stomachs examined indicates that they also served the oyster for food. 

These observations were made at places where the current was strong. 

They do not, therefore, by any means preclude the possibility that in 

stagnant or slowly flowing water muddy banks may form a much 

better soil for diatoms than sandy ones. The fact that they are more 

numerous on muddy bottoms near the shore which are left uncovered 

by the tide even indicates this. We might account for the facts above 

stated by supposing that the diatoms are swept along so fast by the 

strong currents that they have not time to settle on these mudbanks, 
and might perhaps also thus explain the controversy between oyster- 

growers as to whether muddy or sandy bottoms furnish the most favor- 

able places for planting. That sand is sometimes preferable we learn — 

from the following quotation from Professor Brooks’s oyster report. 

Within the harbor, for instance, considerable “muddy bottom has 

been utilized by first paving it with coarse beach sand. No spot where 

there is not a swift current is considered worth this trouble.” 

This, of course, is in complete harmony with our facts, since the 

stronger the current the more food that is offered. That there is an 

abundant food supply for oysters on sandy bottom is proved by the 

fact that the clams, living upon the same food as the owsters. are often 

found on pure sand flats. 

The fact that the mud bank, on microscopic examination, did not 

prove to contain more diatoms than the sand did not seem to furnish 

sufficient evidence on which to base an opinion as to the stimulating 

power of the mud on the growth of diatoms, as this might possibly be 

perceptible in the greater quantity of diatoms in the water above. To 

determine this, diatoms were collected from the water over mud banks 

and also from over pure sand and the results compared, but no per- 

ceptible difference could be detected. The instrument used for this 

purpose was a Miiller’s net secured firmly by means of two strong 

wooden poles to the dredge in such a way that it was immovable. The 

poles “A” are of strong wood. Two incisions are made in these, extend- 

ing about half way through the wood at the points a and b in such a 

manner that the iron bars D of the dredge fit perfectly in them. A 

crosspiece © is now screwed on, so as to retain the poles at an angle of 

about 45° with the bottom when the dredge is lying on it. The net is 

fastened between the poles near the top, the ring fitting into incisions 

in either side, enough space being allowed between them and the top 
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for the usual rope of the net to be firmly wound around it in order to 

keep the latter in position. This arrangement allows the use of both 

net and dredge separately or together with very little trouble or 

expense. When the apparatus is in use, the dredge is drawn along 

on the bottom in the direction of the arrow, while the net is held about 

a foot above the bottom and a few feet in front of the dredge, so that 

the mud stirred up by the latter does not interfere with the net, and in 

the latter only those objects are taken which are normally suspended 

in the water passing over the mud bank. 

In order to study the diatoms over as wide an area as possible, 

collections were made daily from Newport News down to Hampton, 

and even from points several miles out in the bay. From these catches 

about 50 species of diatoms were drawn on the spot. For staining the 

diatoms, the lower alge, and other low forms of life, | employed the 

method described farther on, which I think offers some advantages 

worthy of consideration. Several jars full of diatoms were preserved 

and carried to Baltimore for classification. I have not, however, been 

able to find a reliable work on the classification of American diatoms, 
and as specialists assure me that sucha one does not exist, this plan 

had to be abandoned, since the time at my disposal just now does not 

permit me to undertake it. Nevertheless, such a classification would be 
of great value, and if the necessary collection of diatoms from different 
points of the American coast could be obtained to enable such a work 

to be done on a broad basis, it would also pay froma practical stand- 

point. It would be of great interest to so determine the habitat of the 

different species as to ascertain which grow on the bottom and which 

are freely suspended inthe water. At the same time a careful study 
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of the life-history of the diatoms should be made. It does not seem to 

me that it would be very difficult to fatten oysters by bringing them 

into ponds in which a large quantity of diatoms had been developed 

under favorable conditions. To accomplish this satisfactorily, however, 

a closer study of the life-history of this group would be necessary. 

The quantity of diatoms which may be seen on a bottom near the 

Shore, for example, does not in the least furnish us with a basis for 

measuring the amount of oyster food there present, as many of these 

forms are firmly fixed to the bottom, and so, of course, are entirely use- 

less for that purpose. Since itis well known that too much fresh water 

kills the marine diatoms, a careful study of the influence of fresh water 

upon them would be necessary in order to determine the most promising 

places for oyster-culture in our rivers. My station last summer, so near 

the mouth of the river, was not well fitted for this, but I was able to 

show that oysters coming from 15 miles farther up the river containeé 

in their stomachs the same species of diatoms as those collected around 

Newport News, or even around Hampton. 

As the water surrounding the habitat of the oysters contained, 
besides diatoms, a great number of copepods, it seems strange that 

these were not found in the oysters’ stomachs also, as the stream of 
water ingested by the oysters was certainly strong enough to draw the 

copepods into their mouth along with the other floating particles. 

The idea naturally suggested itself that perhaps the oyster might 

possess a power of discrimination between the higher and more active 

animals, such as copepods and the lower foraminifera, and especially 

the diatoms, although the fact that its mouth is continuously open 

does not favor this view. It was thus thought advisable to make some 

experiments bearing upon this subject. As copepods were not to be 

obtained easily in pure cultures, it was thought that a substitute for 

them might be found in finely hashed fish, or, better still, shrimps. It 

might safely be assumed that if oysters should prove to be able to 

discriminate between such a food material and diatoms the chances are 

that they would still more readily distinguish the latter from the 

actively swimming copepods, since the presence of these would be 

more readily detected by their movements. 

Such a fact, however probable, could not be demonstrated, but the 
question which could and should be determined by this method was: 
Do the oyster and the other bivalve mollusks possess in general a 

power of discriminating between the different kinds of food offered to 
them? For this purpose it was necessary to obtain, in the first place, 

cultures of diatoms in which animal life was absent. Since diatoms 

have never hitherto, so far as I am aware, been obtained in pure cul- 
ture, some experiments had to be made to accomplish this. Iwas able 

to obtain very good cultures, though not pure ones; the latter not 

being attempted. It seems to me that it would be easy by the method 
which I employed to obtain cultures of a single species, only contami- 

nated by bacteria. The method was this: Some sea water was placed 
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in an Erlenmeyer flask with a little of the pelagic catch added, in 

order to give it the necessary elements for the growth of the diatoms. 

The flask was then plugged with cotton and sterilized by boiling. 

Afterwards, when it had cooled, a few drops of the pelagic catch con- 

taining but a few diatoms were introduced into this sterilized medium. 

After some days small colonies of diatoms appeared on the wall of the 

flask, especially on the side turned toward the light. One of these 

colonies was removed by means of a sterilized platinum needle and 

introduced into another Erlemeyer flask containing the same medium. 

This culture was afterwards used for experiments. 

The experiments were carried on in the following way: A hash of 

fish and one of shrimps was suspended in water, the suspension con- 

taining particles not larger than a copepod. Clams were first used 

for the experiments. A culture of diatoms in sufficient quantity to 

cause a small, well-defined cloud in the water was offered to them by 

means of a fine glass tube, the end of which was brought close to the 

ventral opening of the siphon, care being taken (see figure’ not to 

touch it. The culture was now allowed to flow through, and soon 

disappeared in the opening of the siphon. Many such cultures were 

accepted by the clam, but when similar experiments were made with a 

hash of fish, the result was either that the opening closed as soon as the 
particles of fish touched it, or the suspension was accepted as before, 

but almost as soon as taken it was forcibly ejected and often thrown 

to a distance of six or seven inches. The shrimp hash was rejected in 

the same manner. 
When soft clams were used, the same results were obtained, and when 

the hash was brought between the open shells of the oyster, the same 

phenomena were observed, the suspension being rejected and the shells 
immediately closed, while the diatoms were readily accepted. Though 

these experiments were repeated over and over again, I always obtained 

the same results with a single exception in the case of a soft clam, an 

individual apparently without a discriminating taste, which accepted 

a great quantity of the hash, but finally rejected it also. 
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Besides the diatoms some lower algze were found to be present in the 

water, especially near the shore, and I have no doubt that in winter 

and early spring the reproductive spores of the higher alge growing 

on oyster beds will prove to be an additional source of oyster food. I 

therefore made a list of the alge found during the time of my stay in 

places where oysters were living in the James River. It should be 

borne in mind in connection with this list, however, that my visit was 

made during the hottest months of a very hot summer, a particularly 

unfavorable season for the growth of algz. For this reason the small 

number of species collected is not to be wondered at.* 

Alga collected. 

1. Melanophycee. 3. Floride. 
Fucus vesiculosus. Dasya elegans. 

Chondria tenuissima. 
Polysiphonia variegata. 

2. Chlorophycer. Rhabdonia tenera. 
Bryopsis plumosa. Ceramium rubrum. 
Ulva lactuca. Gracelaria compressa. 
Ulva clathrata. Polysiphonia urceolata. 
Ulva hopkirkii. 4. Cyanophycee. 
Cladophora, sp. Lyngbya, sp. 
Entocladia viridis. Oscillaria, sp. 

Looking back on our results, we see that the oyster lives almost 

exclusively on diatoms, and it will be well to recall the structure and 

physiological properties of these low plants. The diatoms are small, 

microscopic plants, surrounded by a firm membrane having a struc- 

ture of a small box; that is, consisting of the two halves of the cell 

wall, one fitting over the other as the cover does over a pasteboard 

box. These cell walls, formed of cellulose, are incrusted with an 

enormous quantity of silica, often arranged in beautiful and delicate 

designs, so that after the soft parts have been destroyed by heating 

to incandescence, the perfectly clean silicious skeleton remains, show- 

ing all its delicate detail of structure. Inside of this cell wall the 

plasmatice body of the diatom, provided with a nucleus, is seen during 

life. In some species more or less definite portions, in others the whole 

plasma, is diffusely tinged with a brownish color. This coloris of par- 

ticular interest to us, for just as the trees, by means of their green 

coloring matter, are able to convert inorganic into organic matter—that 

is, animal food—so are the diatoms in the same way by means of their 
brown color substance. Let us see what this teaches us, and first 

glance at the economic peculiarities of higher animal life. 

Starting from any animal life, we see that its existence always 

depends, either directly or indirectly, on the presence of plants, since 

these alone are able to form organic matter, all animals being destroyers, 

but never producers, of it. For example, cattle live directly on plants, 

*That the flora at Hampton is very much richer is strongly suggested by the fact 

that in April of this year, during an afternoon walk along the shore, I found in great 
abundance Phyllitis, Ectocarpus, Pelagella, three genera of which in August no 

trace was left. 
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but the lion, devouring the cattle, depends as well on the plants, since 

without them the existence of his prey would be impossible. Exactly 

the same thing takes place in the water; the fishes preying on other 

fishes, these on smaller fishes, these again on other animals. All have 

to come back finally to animals living on plants. So we see that in the 

present case our oyster lives directly on plants, and there is no danger, 

as long as our waters contain the necessary salts for plants to live upon, 

that the food supply of the oyster will become exhausted, unless, indeed, 

it Should be found that in the embryonic stage the oyster depends upon 

some more precarious food supply. 

One subject of interest remains to be considered, namely, How do 

diatoms multiply? 

This is accomplished as represented in the accompanying figures. 

The shells a and b separate as far as possible, so that one fits but 

slightly over the other. A cross wall ¢ is now formed which splits into 

two, one of these forming the box for each of the two halves. It will 

be readily understood that in this way every daughter diatom is a little 

smaller than the mother, since the box of the mother now serves as 

the cover of the daughter. If this be repeated a certain number of 

times, the diatoms would finally become too small for existence, but 

then the small diatom leaves its shell and either simply grows, forming 

a new cell wall after a certain time, or it finds a mate, the bodies of 

both merging into one, and in this way the loss of size resulting from 

this mode of division is compensated. 

A SIMPLE METHOD OF STAINING SMALL ORGANISMS. 

In the staining of unicellular alge, diatoms, and the reproductive 

organs of the higher algw, as well as many other micro-organisins, the 

greatest difficulty, as is well known, is encountered in the great loss of 

specimens entailed by the more or less complicated staining process 

now in use. The one now commonly employed is as follows: The speci- 

men is hardened in a 1 per cent aqueous solution of chromic acid for 

twenty-four hours, washed carefully in water until the last trace of the 

acid is removed, then stained with a solution of carmine. It does not 

need to be pointed out that by the use of this method it is easy to lose 

the greater part of the organisms, and the disadvantages of it are 
F. R. 93-——25 ; 
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increased the more simple the appliances of the laboratory. Hence, 

during a short stay at the seashore for the purpose of study of these 

forms, where the equipment of a hastily constructed laboratory is neces- 

sarily meager, great inconvenience is experienced. 

In order to obviate this difficulty I have used a method which I found 

both simple and satisfactory. Small bags having the shape repre- 

sented in the accompanying figure are made of bolting cloth, a fine 

mesh being used so that the desired organisms can 

not-pass through. The organisms having been 

removed by means of an ordinary glass tube from 

the glass dish in which the surface nets were 

emptied, are now transferred to the bag just de- 

scribed. During this manipulation the little bag 

is kept open by means of a pair of forceps in the 

manner indicated, after which the bag is securely 

closed by tying astring around its mouth. Several 

bags filled in this way are then placed in an LErle- 

meyer flask or, in the absence of this, into a com- 
mon wide-mouth bottle. 

A suitable weight, preferably a glass rod, having 

been placed on the bags to prevent them from 

floating, the solution of chromic acid is now poured 

over them and permitted to remain in contact for 

twenty-four hours. The bags are then removed, 

and having been attached to a long piece of cord, 

with an interval of 2 or 5 inches between every two 

bags, the whole is tied to any convenient object 
and washed in a stream of water until free from 

the chromic acid. This usually takes about two 

hours. The bags are now removed from the water 

and immersed in the staining fluid for a sufficient 

time. The excess of stain is washed away in 

water, and if overstaining has occurred the organ- 

isms can be decolorized while still inclosed in the bags by adding a 

trace of HCl to the water. The bags are now cut open, the stained 

organisms transferred to a watch glass and mounted. Should they still 

be overstained they can be further decolorized in the manner stated. 



5.—ESTABLISHMENT OF STATIONS FOR THE PROPAGATION OF 
SALMON ON: THE PACIFIC COAST. 

By J. J. Brick, Commander, United States Navy. 

WASHINGTON, D. C., November 15, 1892. 

Sir: [ have the honor to submit herewith a report of investigations 

and operations ou the Pacific Coast in reference to the establishment 

of stations for the propagation of salmon. 

The salmon, which formerly inhabited the Pacific Coast waters in 

countless millions, extending from Alaska to Monterey, are becoming 

each year more reduced in numbers in the yearly run, and the question 

resolves itself into one of almost final extinction or prompt and active 

measures for their protection and propagation. The importance of 

speedily furnishing a supply equal to the demand by artificial means is 

emphasized in the value of the fish industry on that coast, amounting 
to something like $7,000,000 yearly. 

The seal fisheries are a national question and the most prominent 

subject before the people, verging on war, yet their actual commercial 

value is not so great as the fish industry on the Pacific, which is grad- 

ually slipping away from us through depletion by indifference and 

improvident destruction. ‘The ruin has continued without interruption 

until some of the streams, formerly alive with fish, are now nearly 

exhausted and becoming as destitute of salmon as the Hudson and the 

other eastern rivers which were, in early times, abundantly stocked 

with many species of Salmonida, This destruction took place before 

artificial propagation was practiced, an excuse for that day and time; 

but it also serves as a warning in the present, with our knowledge of 
artificial means, to protect and guard the Pacific Coast streams from 

the same misfortune. 

To formulate a plan to restore the salmon in their original numbers 

to the various streams on that coast and offset the yearly catch by arti- 

ficial propagation has been my duty. 

The urgent necessity for speedy action is manifest in the fact that 

there are many obstacles in the way of the rehabilitation of a river 

once depleted of its fish, aside from.the great increase in the labor and 

the expense of transporting young fry from remote localities. It was 

therefore recommended to the United States Fish Commission to estab- 
lish hatcheries on military or other Government reservations, and 
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similar desirable localities for the production of the different species of 

salmon, so arranged as to benefit all the streams on the Pacific Coast. 

As an experimental effort and the commencement of the system, a 

hatchery was established at Fort Gaston, Humboldt County, Cal. 

This is the central hatchery, and has auxiliary or subhatcheries on 

the neighboring streams which empty directly into the ocean. These 

auxiliary hatcheries are used for taking the spawn and depositing the 

young fry on or near the spawning-grounds, and are kept open only 

during the spawning and hatching season, which would be about four 

months of the year. Besides the auxiliary station at Redwood River, 

it is proposed to connect with the Gaston Station two others on the 

Mad and Eel rivers. There are other streams near by which could be 

utilized in the same way, all emptying into the sea. In addition to 

stocking the waters of the Pacific with salmon and other indigenous 

fish, the central hatchery at Gaston is provided with ponds used for 

hatching and propagating eastern and foreign fish, such as landlocked 

salmon, eastern and German trout. Breeding ponds are in use, filled 

with the two last-mentioned fish, from which many will be distributed 

in the streams and waters throughout the country. 

Other localities have been examined and suitable places inspected 

for hatcheries, those on the Colville Reservation near the head of the 

Columbia River and another at Lake Coeur d’Alene being particularly 

favorable. Military or Government reservations were selected for 

several reasons, prominent among them being the assured protection 

of the young fish. For convenience it is also desirable that the hateh- 
eries should be located near the heads of the streams in the vicinity of 

the spawning-grounds, where fish are more likely to be found ripe and 

ready for stripping of their eggs. While the system need not be con- 

fined to Government reservations, such localities are preferable where 
facilities for the work meet with the requirements. 

The streams should be stocked from the several varieties found on the 

Pacific Coast, preferably the indigenous or the kind of salmon which 

visit the particular stream. Great danger attends the introduction in 
any stream of fish not belonging to the waters. A stronger and more 

rapacious strange fish is sure to destroy the weaker native occupants 

of the stream, and give in return for the destruction probably an inferior 

and less prolific salmon. 
The waters in Humboldt County, Cal., are also free from vagrant 

and predatory fish; consequently the young can be placed in the stream ~ 

at an early age without molestation except from the trout which inhabit 

all these waters. The yearling trout is the voracious enemy of the 

young salmon, and being small himself is capable of pursuing the 

little fish into shoal water, their haven of refuge from danger. The 

destruction of salmon fry by these active young trout is very great. 

Therefore it is not policy to stock the same stream with both salmon 

and trout. Since there is no comparison in their commercial value 
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there should be no question as to which should receive the attention 

and protection of the Fish Commission. The Fort Gaston station is 

on the Trinity River, a tributary to the Klamath. The fish appear here 

early in the winter months and again in the spring to spawn. 

When the salmon enters the river and commences his long journey to 

the spawning-grounds it is truly the effort of his life, resulting in many 

cases in death from accident or exhaustion. During this time he eats 

nothing, a wise provision of nature, otherwise the spawn, which is the 

most attractive food for fish, would be consumed by the multitudes 

which throng the streams during the spawning season. The salmon enter 

the river in good condition, well fortified with fat, upon which they 

maintain their strength, combined with the constant supply of nutriment 

from the destruction of the oil-bearing tissues which envelop the ovary 

and the outside membrane covering, the latter holding the eggs and 

oily essence surrounding them. Disintegration of the ovary adjuncts 

and spermatic parts begins shortly after the fish enter the river, in both 

male and female, but the supply is not so great in the former, because 

the burden and exertion are less. 

The conjunction of natural causes in assisting the salmon in all his 

movements and in the manner of depositing the eggs is as interesting 

asitis beautiful. In the operation of spawning, from my own observa- 

tion, the salmon on arriving at the place selected remains quiet until 

recovered from the effects of the long journey from the sea, and for this 

purpose they select a pool where there is, protection and concealment, 

under driftwood or an overhanging bank. In pairs, male and female, 

they build their nests generally in the swift water on the ripple above 

or below the pool, the male guarding it with great jealousy by fighting 

away all intruders. The pool serves as a place of concealment during 

the day; the spawning and nest-making takes place at night or early in 

the morning, continuing during the daytime if it is overcast and dark. 

The act of spawning by the female may go on at intervals for a week 

before all the eggs are deposited. 

The construction of the nest is commenced by digging an elongated 

hole, extending up and down the stream, and located in the swift water 

above or below the pool, the fish using the nose and fins in making 

the excavation, throwing out the sand and gravel in volumes in their 

effort. The stones and gravel are carried just below the excavation by 
the current, forming a nest covering a space sometimes more than 6 

feet in diameter, the small particles of sand and dirt being carried far 

down the stream. 

It seems strange that a collection of stones and pebbles should form 

a fish nest, and it becomes a matter of speculation as to the manner of 

secreting the eggs under a mass of stones. Yet nature has made it 

very simple, and secured its results in a matter-of-fact way. The eges 

are deposited in the hole by the female and impregnated by the male. 

During the fertilization, which takes from half an hour to fifty minutes, 
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the eggs cling together in a mass and to the bottom of the stream; 

they then commence to separate, and the gentle current sweeping down 

through the trough. like hole carries the egg out of the excavation, as it 
becomes detached from the mass, and onto the nest of stones below, 
where it tumbles from one stone to another, until it drops into one of 

the crevices, eventually finding its way to the bottom of the pile or 

nest, and there lies securely hidden away, well protected from preda- 

tory fish, until it is finally hatched. 

It takes from forty to sixty days for the eggs to hatch, the time 

depending upon the temperature of the water. After hatching the 

fish remain in the nest about twenty days, until the umbilical sac is 

exhausted, having at this time but one instinet—to hide and burrow 

deeper into the nest. After the substance of the sac is consumed the 

little fish approaches the surface to snap at passing particles of food, 

and in so doing is washed away from the nest and finally makes its way 

to the shoal water near the shore, gradually dropping downstream 

until the fall freshets come and carry it into the larger streams, and 

eventually into the ocean. 

Saimon make their nests and spawn differently under different cir- 

cumstances. If prevented from reaching their spawning-ground, by 

late freshets or other obstacles, they will spawn in the river or deposit 

their eggs in the muddy bottom of a pool, if there are no gravel beds 

available. In both instances most of the eggs are lost. By artificial 

means as much as 95 per cent of the eggs are hatched; and in depos- 

iting the young fry it has been the custom at the Fort Gaston station 

to place them in the streams near the spawning-grounds five or six 

weeks after hatching. Young salmon fed abundantly in the ponds for 

four or five months before they are put in the streams acquire different 

habits, and are inclined to linger in the freSh water the year round, 

having become too strong to be carried out by the fall and winter fresh- 

ets against their inclination. The salmon is very much the victim 

of circumstances, and in his movements is governed more or less by 

freshets and the temperature of the water. From the latter he is most 

naturally controlled in seeking more genial surroundings. The early 

stage of a little salmon’s existence is made up of continuous alarms to 

avoid danger, and the commencement of his life is spent in hiding and 

darting about until he gains sufficient strength and activity to venture 

abroad for food, trusting to speed for safety. 

The method of taking salmon for spawn at Fort Gaston consists in 

running a wire fence diagonally across the stream, pear the upper end of 

which is inserted a V-shaped trap made of the same wire stretched over a 

wooden frame; the pointed end of the trapis placed upstream and the wire 

fence extends to the shores from each corner of the lower end. In the 

lower face of the trap is a hole large enough for the salmon to enter, with 

converging steel rods, 18 inches long, extending inwardly from around 

the opening; these are pressed apart as the salmon enters and spring 
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back into place when he is secure inside. The traps are located below 
the spawning-ground and convenient to the hatchery. 

The Fort Gaston station was the experimental attempt in the com- 

mencement of a systematic plan to stock yearly the streams on the 

Pacific with salmon, and in view of the satisfactory results given by this 

station it is recommended that the system be extended by establishing 

hatcheries with 4 auxiliary stations each in the following localities: One 

on the Chileat River, in Alaska, or in its vicinity; one on Puget Sound; 

one on the Colville Reservation, Columbia River, and one on Kel River, 
California. It is also recommended to increase the Gaston station with 

3 auxiliary hatcheries, and connect with the McCloud station 4 auxiliary 

stations. 

The following is an estimate of the cost of establishing and maintain- 

ing these proposed stations: 

Four central hatcheries, buildings, and apparatus, at $2,000...--....-...---- $8, 000 

Mywenty auxilianyhatcheries, at $300 each: -..220--2-.. J22-0) 222 Joa ss- eases 6, 000 

Five superintendents, at $1,200 per year each .____........-.---..----.------ 6, 000 

Six laborers, at $40 per month each for twelve months ..---..----.---- bee 2, 880 

Twenty-four laborers, at $40 per month each for four months.-...--..------- 3, 840 

Yearly miscellaneous expenses of each central hatchery, including its aux- 

PRAY ASULULON Spee rte fers eiete a nics cris) does alec ave Fialsimns ienela ciate Sa wees a Se 1,500 

Total miscellaneous expenses yearly of five stations, not including the Mc- 

Wloudehatehenyeace mca. Meee 52 actin ob RS Ste sey cles a2 at 7, 500 

With this small outlay of public money each important salmon stream 

on the Pacific Coast could be stocked with young fish artificially hatched 

far exceeding in numbers the yearly catch or market demand. 

As the farmer recognizes the necessity of replenishing his stock every 

year, in like manner the same prudent forethought is sequired in regard 

to the occupants of the streams, and the expenditures .. this purpose 

in the plan suggested are insignificant when compared to the millions 
of dollars represented in the result. 

For the further protection of the fish on that coast, it is suggested 

that one of the rivers, the Klamath, for instance, and its tributaries, be 
held by the Government as a fish preserve, prohibiting seining or 

taking salmon in any way for commercial purposes. A great national 

nursery would thereby be established, from which nx * only the Pacifie 

Coast would be benefited, but the whole country. The .and extending 

some distance from the mouth of the Klamath River .., I believe, a 
Government reservation, requiring no special legislation t« close the 

stream to outside enterprise. 

Authorities give the salmon (genus Oncorhynchus) on the Pacific Coast 

as representing five species. The king, quinnat, or chinook salmon has 

an average weight of 22 pounds; there are 16 rays on the anal fin to 

distinguish it. The blueback salmon weighs from 5 to 8 pou~ds and 

has 14 to 16 rays on its anal fin. The silver salmon, weighing from 3 to 
8 pounds, has 13 rays on the anal fin to distinguish it. The dog salmon, . 

with an average weight of 12 pounds, has 14 anal rays. In the fall the 
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male dog salmon is red and his jaws are much distorted. This is also 

true of the humpback salmon, which is small, weighing up to 6 pounds 

and having 15 anal rays. 
Among the offshoots of the Salmonide is the steelhead, which, from 

good authority, is the salmon trout, the same species as the rainbow 

trout in the streams. In point of fact the steelhead and rainbow trout 

were originally one and the same fish, so far as at present known from 

their construction, the difference in size being due to their habits and 

the extensive surroundings of the steelhead. In construction, except 
its size, the steelhead is a trout, but in habits a salmon. The rainbow 
trout may become a salmon trout (or steelhead) when its habits are 

anadromous, which could occur through accident, such as an unusual 

freshet in which the rainbow trout is washed into the estuaries of the 

rivers and the sea. The rich food and boundless extent of territory off 

the mouths of rivers account for his increase in size and strength. This 

growth is noticed in the salmon as being comparatively insignificant 

while remaining in fresh water, but rapid upon its first visit to the sea. 

Fish food is most plentiful in the ocean near the estuaries of the rivers, 

as the influence of the fresh-water stream is felt many miles at sea, 
causing an abundant growth of marine vegetation or vast pastures, 

attracting the smaller fish and crustacea upon which the salmon feed, 

returning yearly to their native rivers to spawn. 

Very respectfully, J. J. BRICE, 

Commander, U. S. Navy. 
Hon. MARSHALL MCDONALD, 

United States lish Commissioner. 



6.—THE ICHTHYOLOGICAL COLLECTIONS OF THE STEAMER 
ALBATROSS DURING THE YEARS 1890 AND 1891. 

3y CHARLES H. GILBERT, PH. D., 

Professor of Zoology in Leland Stanford Junior University. 

REPORT ON THE FISHES COLLECTED IN BERING SEA AND THE NORTH 

PACIFIC OCEAN DURING THE SUMMER OF 1890. 

During the summer of 1890 the writer accompanied the Albatross as 

chief naturalist during its exploration of Alaskan waters. The plans 

for the cruise, outlined by the Commissioner, contemplated a thorough 

examination of the cod banks of Bristol Bay and the area surrounding 

the Aleutian Islands, followed by an exploration of the deeper waters 

of the western portion of Bering Sea. It is much to be regretted that 

unforeseen hindrances prevented the accomplishment of the latter part of 

this plan. But two hauls of the beam trawl! were taken beyond the 1,000- 

fathom line in Bering Sea, and the interesting results only emphasize 

the importance of making a thorough exploration of this region. 

The narrative and some of the general results of the eruise have been 

already given by Commander Z, L. Tanner (Report of Commissioner of 

Fishand Fisheries for 1889-91, pp. 226-256), and the economic phases have 

been treated sufficiently by the fishery expert, A. B. Alexander (I. ¢., pp. 

280-290). The present paper contains a list of the fishes collected during 

the cruise, with notes and descriptions of new or little-known forms. 

One hundred and forty-three dredging stations were occupied, num- 

bered 3210 to 3352 inclusive, the large beam trawl being usually 

employed. Of these, stations 3210 to 3227 form a line extending from 

a point south of the Sannak Islands westward through Unimak Pass 

to Unalaska; stations 3228 to 3306 were in the shallow waters of Bristol 
Bay (34 to 81 fathoms) and were very monotonous; stations 3307 and 

3308 were in the depressed basin occupying the western portion of 

Bering Sea and were of extreme interest; stations 5309 to 3336, also 

very rich in results, were to the northward of Unalaska Island in depths 

of 19 to 578 fathoms; stations 3337 to 3342 form a line extending across 
the North Pacific from Unalaska to Vancouver Island, station 3342, 

taken off Queen Charlotte Island in 1,588 fathoms, proving much the 

most interesting haul of the cruise; stations 3343 to 3352 were off the 

coasts of Washington, ¢ pees and northern California. 

NotTE.—The writer foes i express ao his indebtedness to his colleague, Prof. 
W. W. Thoburn, who rendered very material assistance in preparing this report. 
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The rich results which invariably followed the use of the trawl at 

depths of 1,000 fathoms and over indicate the direction which future 

explorations of the Albatross should take in the Pacific. The shallower 

waters and moderate depths of the continental platform have been fairly, 

if not exhaustively, explored; but the slope between the 1,000-fathom 

line and oceanic depths is practically unknown. As already stated, itis 

especially to be regretted that so little work could be done in the deeper 

waters of Bering Sea during the summer of 1890. 

The most characteristic feature of the fish fauna of California is the 

extreme abundance and variety of three groups of fishes—the ‘“rock- 

fishes” (Sebastodes), the flounders (including numerous characteristic 

genera and species), and the viviparous surf-fishes (Hmbiotocide). All 

these are greatly reduced in numbers to the northward, and the fauna of 

Bering Sea assumes in consequence a very different appearance. The 

“surf-fishes” wholly disappear beforereaching the Aleutian Islands; but 

two or three species of rockfish are sparingly present, and the flounders 

are diminished in numbers and represented by forms such as Hippoglos- 

sus, Atheresthes, Pleuronectes, and Limanda, more nearly allied to those 

of the North Atlantic than are the predominating species of California. 

To replace these lacking forms, we have at the north large additions 

to the families Cottidw, Agonida, Liparidida, and Blenniida, those added 

being again close affines of North Atlantic species, with which many of 

them have, indeed, been considered identical. One of the most inter- 

esting results of the present investigation has been the discovery that 

several of these are distinguishable from their North Atlantic repre- 

sentatives by small but constant characters. Should these distinctions 

be verified, it will indicate that the icy seas of the Arctic have long been 

a barrier to the passage of these species. Of the marine fishes collected 

the following only are now considered by us common to the two oceans: 

Mallotus villosus. Pholis fasciatus. | Leptoblennius nubilus. 
Pygosteus pungitius. Stichzeus punctatus. Gymnelis viridis. 
Icelus bicornis, Leptoclinus maculatus. Hippoglossus hippoglossus. 

A reduction in this list may be expected when adequate series from 

both oceans can be brought together for comparison. 

The following species are here described as new: 

Raja abyssicola. Elanura forficata. Liparis cyclostigma. 
Raja aleutica. Oligocottus acuticeps. Liparis fucensis. 
Bathylagus borealis. Paricelinus thoburni. BATHYPHASMA, new genus, 
Sebastolobus altivelis. Aspidophoroides bartoni. Bathyphasma ovigerum., 
Tcelus vicinalis. Odontopyxis leptorhynehus. | LeTHoTreMuUs, new genus. 
Icelus canaliculatus. Odontopyxis frenatus. Lethotremus mutieus. 
Icelus spiniger. Xenochirus alascanus,. Leptoblennius mackayi. 
Icelinus borealis. Paraliparis holomelas. LYCONECTES, new genus. 
Artediellus pacificus. Paraliparis ulochir. Lyconectes aleutensis. 
Cottus aleuticus. Careproctus ectenes. Lycodes palearis. 
Acanthocottus sellaris. Careproctus colletti. Lycodapus extensus. 
Acanthocottus laticeps. | Careproctus phasma. Lycodapus parviceps. 
Acanthocottus profun- | Careproctus ostentum. DEREPODICHTHYS, n. gen. 

dorum, Careproctus simus. Derepodichthys alepidotus. 
Triglops beani. GYRINICHTHYS, n. gen. Nematonurus cyclolepis 
Triglops scepticus. Gyrinichthys minytremus. Chalinura filifera. 
Triglops xenostethus. | RHINOLIPARIS, new genus ' Limanda proboscidea, 
ELANURA, new genus. | Rhinoliparis barbulifer. 

a 
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Family HEPTATREMIDZ. The Borers. 

1. Polistotrema stouti (Lockington). 

Numerously represented from stations 3343 (south of Cape Flattery, Washington, 

516 fathoms) , 3348 and 3350 (near Point Arena, Cal.; 455 and 75 fathoms). The species 

was not taken in Alaska. 

Family PETROMYZONIDA.. The Lampreys. 

2. Entosphenus tridentatus (Gairdner). 

A specimen, 11 inches long, presented by the Alaska Commercial Company, had 

been taken in one of the small streams of Unalaska Island. It appears not to differ 

from specimens taken in Monterey Bay, California, with which we have compared it. 

Pamily RAJIDZ. The Skates. 

3. Raja parmifera Bean. 

The most abundant of the five species which were taken in Alaskan waters. 

Eleven specimens in all were secured, distributed among 10 dredging stations in 

Bristol Bay (3252, 3259, 3267, 3270, 3272, 3281, 3282, 3292, 3293, 3310, and 3313), the depth 
ranging from 16 to 68 fathoms. 

The specimen from station 3270, a female, showed the following characters: 

Uniform dark olive-brown above, without distinct lighter areas; lower side white, 

the posterior margins of the disk blackish. 

Width of mouth 1% times in its distance from tip of snout; the latter distance half 

greatest rostral width. Teeth, 30-24. A series of 30 large spines (24, 28, 28 in three 

other specimens) on median line of back, the anterior one over middle of branchial 

region, two of the series occupying the space between the dorsal fins. A single 

strong spine on each shoulder (two of these in most specimens). Prickles on disk 

comparatively very coarse, with conspicuously stellate bases, not crowded, arranged 

in somewhat definite areas. A scattered group on terminal half of snout (in other 

individuals not always recognizable); a patch on anterior and one on posterior por- 

tion of orbital rim connected by a line of smaller prickles; a band along the anterior 

and one along the posterior borders of pectoral fins, the two usually not continuous 

at the angles; ventral fins with smaller prickles. A well-defined band along each 

side of median line, continued backwards as conspicuous lateral bands on tail, along 

the middle.of which they increase in size, becoming spines. Both dorsals prickly. 

A small patch of minute prickles on under side of snout (not present in all speci- 
mens). The disk is otherwise smooth. 

In the male specimen from station 3282,the armature is essentially as described 

above, the prickles being smaller, and the lateral series on tail scarcely enlarged. 

A band of prickles covers all of the angle of pectorals inside the band of bucklers. 

The snout is naked, except a marginal band, and a patch on tip which extends back- 

wards a short distance on median line. A definite patch of stronger prickles on 

anterior and one on posterior portion of orbital rim, connected as before by a single 

series. These patches of orbital prickles are very different from the single series of 

definitely placed orbital spines, characteristic of R. rhina, R. binoculata, and R. inor- 

nata. A series of 25 strong spines along median line, a single spine on each shoulder. 

Bueklers arranged in 22 series, with 5 in the widest series. The dorsal bands of 

prickles do not reach the shoulder. Color, light brown, a single pale spot as large 

as eye at base of each pectoral fin, without definite margins, and not ocellated. 

A young female, 205 mm. long, from station 3313, is brown, with scattered, ill- 

defined black spots, of which two are larger and occupy the position at base of pec- 

torals in which the ocellated spots of other species are found. A pair of round white 

spots, without darker border on base of pectorals more posteriorly ; a pair of smaller 

light spots on tail at end of basal fourth. Prickles coarse, covering all of disk and 

tail, except a roundish area on each side of median line, above the branchial region. 
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No true spines on orbital rim; the latter in common with the whole interorbital 

area covered with coarse prickles. Median row of spines fully developed and strong, 

as are also the two scapular spines. The prickles are arranged in quite regular series, 

those laterally following the rays, those mesially parallel with dorsal row of spines. 

This species seems to be confined to Alaskan waters. Among Pacific species it is 

most nearly related to R. stellulata and R&. trachura, agreeing with both in the wide 

rostral angle, the rather uniform coloration, and the absence of the definitely placed 

orbital spines characteristic of other species. 

4. Raja stellulata Jordan & Gilbert. 

Obtained in Unimak Pass, Bristol Bay, and along the northern shores of Unalaska 

Island, in depths of 42 to 70 fathoms (stations 3217, 3255, 3258, 3310, and 3312). ‘This 

species seems to have the most extensive range of any of our Pacific skates from 

shallow water. We find no difference between these specimens and others from the 

Santa Barbara Channel, California. 

The species does not apparently reach a very large size. A male specimen, 600 mm. 

in total length, is mature, with claspers 150 mm. long, and the pectoral hooks fully 

developed. The latter are in 22 series, with 5 hooks in the widest series. The young 

show a very similar armature to the adults. At no stage is there a trace of orbital 

spines, the row of orbital prickles being in the young scarcely differentiated from the 

interorbital band. Inayoung male, 200 mm. long, the seriesof median spines on back 

and tail is strongly developed, and the spines are uniform in size, the two anterior ones 

separated by an interspace from the third. The two scapular spines are also strong. 

In older specimens the spines on middle of back diminish in size, the anterior three 

remaining strong. In some old specimens these reduced spines have entirely disap- 

peared, the median series then appearing to begin over the front of base of ventrals. 

The color is much asin &. parmifera, being brownish, with scattered ill-defined dusky 

spots. In the young we find at base of pectoral fins a broken dark ring alittle larger 

than pupil. This does not inclose a light spot, is inconspicuous, and soon disappears, 

The light spots at base of posterior third of pectorals, so conspicuous in the young 

of R. parmifera, and visible even in older specimens, are not present in R&. stellulata. 

The prickles in the latter are smaller and more numerous than in R. parmifera, but 

the young resemble each other much more strongly than do the adults of the two 

species. In neither are prickles developed on the under surface, if we except a small 

patch near tip of snout, sometimes present in Ff. parmifera. 

5. Raja abyssicola sp. noy. (Plate 20.) 

A single large male specimen taken near Queen Charlotte Island, station 3342, 
depth 1,588 fathoms, the greatest depth recorded for any species of skate. 

As in other deep-sea species of Raja, both the upper and under parts are uniform 

brown in color, the upper surface obscurely marked anteriorly with very small but 

definitely margined spots of darker brown. Both upper and lower surfaces are 

covered with long close-set slender bristle-like spines, which are flexible and give a 

velvety texture to the skin. The extreme anterior margin and a wide strip along 

posterior margin of disk, the ocular region, the greater part of the upper surface of 

ventrals and of the basal two-thirds of the under side of the tail, alone naked. No 

large spines or prickles on orbital rim. A band of enlarged prickles on each side of 

tail. An uninterrupted series of 24 largespines with very broad bases extends along 

median line of tail to opposite front of ventrals. After an interruption, it reappears 

in a series of 3 spines on middle of back. A single spine between dorsal fins. Pee- 

toral hooks very weakly and irregularly developed. They are usually interradial in 

position, have at most 3 or 4 in a series, and develop irregularly, the spines being 

sometimes directed backwards instead of inwards. They are not arranged in definite 

lengthwise series. Some of them remain permanently in an undeveloped condition 

as elongate soft papillie, and the gaps in the series indicate the total disappearance 
of others. 
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Disk very broad, the outer angles of pectorals behind its middle. Anterior profile 

convex opposite the orbits, strongly concave both in front of and behind this region. 

Interorbital space deeply concave, the cranial cartilage apparently thin and weak. 

Teeth, 31-31. Claspers very long and slender, dilated distally, everywhere so readily 

flexible as to be easily bent at an acute angle. A wide lateral fold along either side 

of tail. Dorsals very high and near together; caudal fold but little higher than the 

lateral ones, with which it becomes confluent at tip of tail. 

The following table of measurements in millimeters will give the proportions of the 

type: 

Greatest width of disk ..................----- 730 | Distance from tip of snout to front of eye.... 185 
Wado actront of eyes’... --2-5-.cceesee see 185 | Distance between eyes.-....--.----------.----- 60 
Tip of snout to axil of pectoral....-.-...-.--- DOs Wid the Ol SPITAClOS 5-022: <= 2 = Selo ye os se 33 
Axil of pectoral to axil of ventral........---- 25a PWiAMetOL> Ol CY.Ces csc w= at 0/5 Seaioe cance ocieses oe 33 
Axil of ventral to tip of, tail.........-...-..-. 655 | Distance from snout to front of upper jaw... 190 
Origin of first dorsal to tip of tail-.......---- 148 | Distance from snout to nostril. -......---.-.--- 158 
isaac ob first dorsal. 25. sks venisan< seen ene .- 48 | Distance between outer edges of nasal flaps-- 103 
Oblique height of first dorsal........----.---- 45) Pp Wiidthy, of mouths o.)7-e ose c oes cea be 105 
Distance between dorsals..........--.-------- 13 | Distance from snout to first branchial slit... 310 
Base of second dorsal 2..--------<..3------=-- 46 | Distance from first to fifth slits-.........-..-- 112 
Length of claspers -.--..--------------------- 255 | Distance between inner edges of first slits... 212 
Distance from tip of snout to outer pectoral Distance between inner edges of fifth slits... 133 
SMES sccdeidegconoocagdddb dorkns moe eeOUseaaS 555 | Distance from snout to vent....-......-.-.--- 610 

6. Raja aleutica sp. nov. (Plate 21.) 

A single young male specimen, 835 mm. long, from station 3 

Pass, Aleutian Islands; taken at a depth of 81 fathoms. 

Closely related to R. stellulata and L. parmifera, but reaching a much larger size than 

either, and having the disk everywhere unitormly covered above with very fine close- 

set stellate prickles very much finer and more numerous than in either species. The 

species agrees with FR. parmifera and differs from R. stellulata in having the median 

spines in an uninterrupted series. They are 34 in number and extend from just 

behind the occiput to the dorsal fin. Two strong spines on the shoulder; orbital 

rim without spines or enlarged prickles; a wide band of coarser prickles on each 

side of tail; the extreme margin of disk and the greater part of ventral fins naked ; 

under parts without spines or prickles. 

The disk is not so wide as in Kh. stellulata, and the snout is longer and narrower. 

The anterior margin is gently concave toward outer angle and gently convex in front, 

the rostral angle being about 90°, the extreme tip forming a slightly projecting 
rounded lobe. The cranium is abruptly constricted in front of nostrils, as in 2. 

abyssicola, leaving a slender flexible cartilaginous rod extending to tip of snout. In 

the present species the space between the rostral cartilage and the base of the 

rostral portion of pectoral fin is membranous and lighter in color than the rest of the 

disk. Interorbital space deeply concaye, its width 34 in length of snout, the latter 

2% in distance from tip of snont to axil of pectorals. Spiracles narrow, + diameter 

ofeye. Distance from tip of snout to front of mouth 27 in distance from tip of snout 

to vent; the latter equals the length of tail. Teeth 35. Claspers not reaching 

margin of ventrals; pectoral hooks not developed. Color, brown above, with large, 

obscure, dusky blotches; white below; the edges of disk, the anal area, and the 

under side of the tail brown. 

This species evidently reaches a very large size. The following is a description of 

a specimen 4 feet across, taken at station 3223, and supposed to belong to the same 

species. The specimen was too large for preservation. 

Snout long but very broad, thus appearing short and blunt, asin R. stellulata, the 

rostral angle being about 100°, the extreme tip of snout projecting. Anterior 

lateral profile of disk convex, becoming strongly concave posteriorly near angle. 

Interorbital width (of cartilage) one-third length of snout measured from its tip to 

a line joining front of orbits. Interorbital area strongly concave. Eye a trifle less 

than length of spiracle, one-half interorbital width. No elevated supraocular rim. 

Length of snout (as above defined) a trifle more than half its greatest width. 

257 north of Sannak 
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Prickles small, uniform, entirely covering upper surface, including fins and tail, 

excepting only the base of ventrals, which are nearly smooth. Nospines or enlarged 

prickles above orbits. An elongate patch of slightly enlarged prickles in front of 

each eye, the two converging forward, separated from orbit posteriorly by two- 

thirds diameter of eye. Prickles somewhat enlarged toward tip of snout, not 

spine-like. The median row of spines on back begins immediately behind occiput, 

continues without interruption to dorsal, and_contains 39 spines in addition to the 

2 between dorsal fins. A narrow band of slightly enlarged prickles on each side of 

tail. Dorsal fins uniformly prickly. Bucklers on pectorals in 26 rows, 6 or 7 in 

broadest row. ‘Two or three enlarged spines on shoulder. 

Entire under surface of snout and a band extending along most of anterior edge 

of disk prickly. Under surface of pectorals otherwise smooth. Belly smooth. An 

area immediately in front of vent minutely prickly, as is also the thoracic region. 

Lower side of tail prickly except at base. Ventrals smooth below. 

Width of disk slightly less than distance from tip of tail to shoulder, 1} times its 

own length. Length of tail equaling distance from its root to middle of snout. 

Teeth 32. Dorsals high, about equal in size, their oblique height equaling length of 

base, which is one-third greater than interspace. Claspers long, smooth. 

Dusky olive, with ill-defined light areas; no ocellated spots. Below white; an 

elongate brown blotch on each side of snout, and a smaller median streak. Lower 

side of tail brownish dusky. Angle and posterior margin of disk below broadly 

edged with brown. A large brownish blotch about anus, and some smaller scattered 

marks. 

7. Raja trachura Gilbert. 

A second specimen of this interesting deep-sea ray was dredged at station 3338, 

south of the Shumagin Islands, Alaska, at a depth of 625 fathoms. ‘The specimen is a 

female, 222 mm. long, and answers well to the description of the type. 

Family CHIMA:RIDZ. 

8. Hydrolagus colliei (Bennett). Ratfish; Elephant-fish. 

Station 3350, near Point Reyes, Cal.; depth, 75 fathoms. 

Family CLUPHIDZ. The Herrings. 

9. Clupea pallasi Cuvier & Valenciennes. California Herring. 

Clupea mirabilis Girard, 

This herring was seen in Departure Bay, Vancouver Island, May 10 to 13; in 

Unalaska Harbor June 16 and July 31, and in Herendeen Bay, Alaska Peninsula, 

July 5. In Departure Bay they were swimming in schools about the wharves and 

ships. It was noticed that when not disturbed all would swim slowly in the same 

direction with the gill-covers widely open and rigidly set, their oblique silvery 

surfaces giving bright reflections and rendering the fish very conspicuous when seen 

from above. If suddenly alarmed, the gill-covers of all were simultaneously closed 

down, and remained so during whatever rapid maneuvers followed. In this condi- 

tion it was very difficult to follow their movements. Young salmon were feeding 

upon them at the time of our visit. In Unalaska Harbor they were present in great 

numbers the middle of June, but were not seen May 24, at the time of our first visit. 

They were very large and in excellent condition, and seemed superior to the same 

species when taken on the California coast. 
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Family MYCTOPHIDA. The Lantern Fishes. 

10. Diaphus theta EKigenmann & Kigenmann. 

Proc. U. S. Nat. Mus. 1890, 52. 

Five specimens from station 3348, taken off the coast of California near Point 

Arena, Humboldt County, at a depth of 455 fathoms. These are identical with the 

types of MW. protoculus, and are in sufficiently good state of preservation to show the 

division of the luminous spots, a character not visible in the types of W. protoculus. 

It is obvious that the spots are divided into upper and lower halves, which are 

structurally different, the narrow pigment band indicating this separation on the 

surface. The species is now known from the above locality, from Albatross station 

3072 (off the coast of Washington, 584 fathoms), and from the mouths of Sebastodes 

caught near San Diego, Cal. 

The specimens before us show great variation in the size of the subocular 

luminous blotch, and indicate how little dependence can be placed on this as a 

specific character. In addition to the roundish supra-nasal spot described by Eigen- 

mann, the species possesses a more or less developed subocular bar. In one specimen 

the latter is a bare line with a minute point separated from it posteriorly. In others 

it is wider, in extreme specimens reaching one-third the diameter of the pupil. There 

remains constantly separated from it the small dot already referred to. A peculiar 

soft flattish body, half as large as pupil, is attached by one edge to the shoulder 

girdle just above the insertion of the pectoral fin, the other edge remaining free. It 

is constantly present and uniform in position in all specimens that have come under 

our observation, including types of D. theta and M. protoculus. It may be a luminous 

organ, though it has not strikingly the appearance of one, and its nature must be 

considered problematical. 

Myctophum protoculus Gilbert. 

11. Nannobrachium leucopsarum Eigenmann. 

Numerous specimens from Alaskan waters agree entirely with those from the type 

locality. Two very closely related species are found among these northern speci- 

mens, and both are also present in the dredgings from the Santa Barbara Channel. 

Both of these are found among the types of Myctophum nannochir, and the descrip- 

tion of the latter is partly drawn from specimens of each. Such being the case, the 

name rannochir becomes available in connection with the second of these forms, to 

which I shall here restrict it. The two species are extremely close, and immature or 

mutilated specimens are often distinguishable with difficulty. The species differ in 
the following respects: 

LEUCOPSARUM. 

Caudal peduncle deep, its least depth about half 

that of body. 

Head short, 33 to 33 in length. 

Maxillary shorter, the cheek wider, less taper- 

ing posteriorly. 

Luminous patches above and below tail occu- 

pying the whole length of caudal peduncle, in 
rare cases somewhat shortened. 

Color lighter, the opercle usually with silvery 
luster, the iris with silvery pigment, and the fins 
lighter. 

Antro-anal spots usually 6. Ventral spots 4. 

NANNOCHIR. 

Caudal peduncle long and slender, its least 

depth two-fifths to one-third that of body. 

Head longer, 34 to 32 in length. 

Maxillary long, the preopercle very obliquely 

placed, thecheek long, tapering to an acute angle 
posteriorly. 

Luminous patches on tail short, usually oecu- 

pying from one-fourth to one-third length of 

caudal peduncle, rarely longer than this. 

Color darker, the opercle black, the iris usually 

without silvery and the fins uniformly black. 

Antro-anal spots usually 7. Ventral spots 

usually 5. 

Specimens of N. lewcopsurum were taken at stations 3227, 3307, 3308, 3325, 3329, 

3343, and 3348. The first five mentioned were in Bering Sea, north of Unalaska 

Island, at depths of 225 to 1,625 fathoms; the last two from off the coasts of 

Washington and California, depths 516 and 455 fathoms. 
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12. Nannobrachium nannochir Gilbert. 

The present status of this species and its distinctive characters have been dis- 

cussed under the preceding form. The correlated differences are so constant in our 

specimens that they can not be ignored, yet are small in amount. They depend 

neither on age nor sex. From among the original type specimens I select as specific 

type No. 1459 of the Leland Stanford Junior University Museum, from station 3072. 

Specimens in the present collection from stations 3211, 8307, 3308, 3327, 3329, 3338, 

3340, 3342, and 3348, including the entire North Pacific and Bering Sea, at depths of 

313 to 1,625 fathoms. 

Family ARGENTINIDA:. The Smelts. 

13. Mallotus villosus (Miiller). Capelin. 

Dredged in shallow water at three stations in Bristol Bay, Alaska; 3235, 3238, and 

3240, depths 11 to 18 fathoms. 

14. Thaleichthys pacificus Richardson. Mulachon; Candle-fish. 

Asingle fine specimen of the candle-fish was taken near the mouth of the Nushagak 

River, June 3, 1890. 

15. Osmerus dentex Steindachner. Lainbow Herring. 

Occurs abundantly in the Naknek and Nushagak rivers, and forms an important 

part of the food supply of the natives. At the time of our visit (June 1-3) it was 

running rather sparingly. Specimens were secured with the seine in both of the 

above-mentioned rivers, and in the trawl at station 3231, in Bristol Bay, depth 12 

fathoms. 

16, Osmerus thaleichthys Ayres. 

Several young specimens, probably to be referred to this species, were taken in 

the Nushagak River nearits mouth. ‘They exhibit the characteristic weak dentition 

of this form, the teeth being barely perceptible on jaws, vomer, and tongue. The 

scales number 55 and 58 in the course of the lateral line, and the anal rays 14 and 16. 

The maxillary is short, scarcely reaching to below middle of eye. 0. thaleichthys has 

not been previously reported from Alaska. 

17. Leuroglossus stilbius Gilbert. 

One specimen from station 3330, off the northern shore of Unalaska Island, at the 

depth of 351 fathoms, and several mutilated examples taken from the stomach of a 

Macrurus at station 3332, in 406 fathoms. The largest of these is 120 mm. long. 

Family SALMONIDZ. 

18. Coregonus laurettz Bean. 

A young individual, 125 mm. long, was taken at the mouth of the Nushagak River, 

June 3. The lower jaw is very slightly longer than the upper; the eye is of mod- 

erate size, 44 in head; the scales are rather large in size, 84 being present along the 

lateral line; and the gill-rakers are long and numerous, 25 present on horizontal 

limb. A similar specimen was taken in the Naknek River (sc.les 87). 

19. Oncorhynchus gorbuscha (Walbaum). Humpback Salmon. 

The humpback salmon was seen by us at Port Méller, on the northern side of the 

Alaskan peninsula, during two visits which included the first two weeks and the last 

week of July. During the first part of this month they were running in small num- 

hers, and as a few scattering ones only had been taken at Unalaska up to June 16, it 

is safe to indicate the 1st of July as the beginning of their appearance on that part 

of the coast. In the early part of their run they proved a very acceptable table 
fish, but later they rapidly deteriorated. On our return to Unalaska, July 31, we 

learned that they had been running for several weeks, and during several visits in 

the month of August they were found in incredible numbers crowding into the 
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mouth of the small stream which flows into Captain’s Harbor. Both pools and 

shallows seemed full of them, and large numbers were dying within a few hundred 

yards of the beach. The spawning season appeared to begin early in August. 

20. Oncorhynchus tschawytscha (Walbaum). Chinook Salmon; Quinnat Salmon ; 

King Salmon. 

While coaling at Departure Bay, Vancouver Island, May 10-13, young individuals 

of this species were seen feeding on the herring (Clupea pallasi), and a number were 

taken on the trolling line. They were presentin company with O. nerka. The latter 

could always be distinguished on the table by its much redder and drier flesh, and 

will not, as a food-fish, bear comparison with O. tschawytscha of the same size. At 

Unalaska, May 24-27, the run had hardly begun, though a few individuals were 

seen. A small pond near the stream which flows into the head of Captain’s Harbor 

was full of young salmon of this species, from 2 to 5 inches long, which took the fly 

greedily.. June 3, at the mouth of the Nushagak River, Bristol Bay, an occasional 

individual was taken. A small run had come into the river a short time before our 

visit. On June 16 the “king salmon” were running abundantly at Unalaska, but 

they were not seen on later visits at this point or at Port Moller. It is worthy of 

note that their period of greatest abundance coincided in time with that of the 

herring, and their approach to the coast may be detezmined by the movements of the 

latter. Their annual appearance in large numbers in Monterey Bay, California, 

seems to be dependent on the run of anchovies (Engraulis mordax). 

21. Oncorhynchus kisutch (Walbaum), Silver Salmon. 

A few individuals of this species were taken at Unalaska May 24-27. It was, as 

a food-fish, inferior to O. nerka and O. tschawytscha. Two young specimens were 

seined at Unalaska June 16, the smaller of which, 190 mm. long, shows very con- 

spicuous parr-marks. These have disappeared in the larger specimen, 225 mm. long, 

which has also assumed more the proportions and appearance of the adult. In this 

specimen the spots are more distinct than in the adults, being large, well defined, 

and close-set on head, back, and dorsal fin, and the caudal fin is very indistinctly 

marked, the faint spots being confined to the outer ray of both lobes. It is a male, 

with the testes so well developed as to make it very probable that it would have 

sought the spawning-grounds within a few months. Three smaller specimens were 

taken in Herendeen Bay July 5. The smallest of these is 145 mm., the largest 185 

mm. long. The distal half of the dorsal fin is black, with the exception of the last 
two rays, which are entirely white. 

22. Oncorhynchus nerka (Walbaum). Blueback Salmon; Red Salmon. 

This species appeared constantly associated with the king salmon. It was taken 

by trolling in Departure Bay, Vancouver Island, May 10 to 13, was seined in small 

numbers at Unalaska May 24 to 27, and was abundant at Unalaska June 16. It 

had not begun to run at Nushagak June 3, but the young with parr-marks still 

evident, ranging in size from 95 to 115 mm., were very abundant. The young 

were doubtless at that time descending the riyers to the sea, and were probably 

about 20 months old. On July 5 young specimens averaging slightly larger than 

the above were taken in salt water at Herendeen Bay, Alaskan Peninsula. These 

range from 120 to 130 mm. in total length; the color is deeper and less silvery than in 

the Nushagak specimens, and the parr-marks have almost wholly disappeared. The 

stomachs are full of copepod crustacea, apparently all of one species. The differ- 

ence in size between the specimens from Herendeen Bay and those from Nushagak 

may indicate the average amount of growth of the former since reaching salt water. 
The specimens from Nushagak contained in their stomachs remains of insects and 

of marine crustacea. They had probably been playing back and forth on the tides. 

The young of O. nerka are the most slender of all the salmon. They are wholly 

without spots or freckles on body or fins. The dorsal and anal fins are without pro- 

F. RB. 93 26 
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longed rays or conspicuous color marking. The dorsal fin has a median black blotch 

and the caudal is slightly dusky on posterior half. 

23. Salvelinus malma (Walbaum). Dolly Varden Trout. 

The Dolly Varden trout was found to be very abundant in the neighborhood of 

Unalaska, sea-run individuals congregating in great numbers at the mouths and inthe 

lower course of streams when the salmon wererunning in to spawn. A small stream 

entering Captain’s Harbor, Unalaska Island, has a series of impassable cascades 

aggregating several hundred feet in height. Above these falls the trout are very 

abundant, but are dwarfed in size and remarkably brilliant in coloration. They 

seem to reach no larger size than 8 inches. The largest individual seen during 

the season was captured in Makushin Bay, Unalaska Island, August 17. It was 24 

inches long, with a depth of 6 inches, and weighed 6 pounds. The species was also 

seined in salt water in Chernoffski Harbor, Unalaska Island. 

The black-spotted trout (Salmo mykiss), reported by Dr. Bean, from Unalaska, was 

not seen by us. Its occurrence there must be exceptional. 

Family MICROSTOMID. 

24. Bathylagus borealis sp. noy. 

A single specimen, 132 mm. long to base of caudal, from station 3327 (north of 

Unalaska Island, depth 322 fathoms), is taken for the type. A second specimen from 

the same region, station 3325, depth 284 fathoms. 

Head 4;/; to base of caudal, depth 52, eye 24 in head, snout 2% in eye. Interorbital 

width grooved, the groove widening posteriorly, opening onto the flat occipital 

region, which is not swollen. Width of cartilaginous portion of interorbital space 

one-third orbit; including the thin membranous plates which overarch the orbits, 

the interorbital width is three-fourths orbit. The anterior profile of snout declines 

gently, bringing the mesial portion of premaxillaries on a level with lower margin 

of pupil. Distance from tip of snout to end of maxillary slightly exceeding 

length of snout, 2} in orbit. Opercle with two strong ridges diverging downwards 

and backwards from hehind the eye. 

Front of dorsal midway between front of snout and adipose fin. Base of dorsal 

contained 34 times in length of head. Ventrals inserted under posterior portion of 

dorsal. Free portion of adipose fin very long and narrow, rising above the base of 

the second and third anal rays before the last, its tip reaching rudimentary caudal 

rays when depressed. Anal fin rather long, the base 1? in head, the vent immediately 

before it. Length of tail much exceeding head, 3? in total length without caudal. 

Dorsal 8; anal 19; ventral 8; pectoral 8. Scales in about 40 rows, judging from the 

scars. Head scaleless. 

Uniform blackish-brown on sides, the head and ventral region blue-black. 

Differing from B. pacificus in its much greater depth, longer tail, longer anal fin, 

and flat occiput. 

Family CHAULIODONTIDA.. The Viper Fishes. 

25. Chauliodus macouni Bean. 

Two specimens were secured, one at station 3340, south of the Alaskan Peninsula, 

at a depth of 695 fathoms; another at station 3347, off the northern coast of Oregon, 

at a depth of 345 fathoms. It is not evident in what respects the Pacific form differs 

from C. sloani of the Atlantic, but as no specimens of the latter are at hand for 

comparison we follow Dr. Bean in holding them distinct. 

26. Cyclothone microdon (Giinther). 

Taken in Bering Sea, southwest of the Pribilof islands, at stations 3307 and 3308; 

depths 1,033 and 1,625 fatboms. 
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Family DALLIIDZ. 

27. Dallia pectoralis Bean. Alaska Blackfish. 

The blackfish is abundant along the Nushagak River, and there as elsewhere it is 

an important source of food to the natives. Specimens were presented to us by Mr. 

Clark, proprietor of the station at Nushagak. The characters assigned by Dr. Gill 

to his order Xenomi, of which Dallia is the sole representative, seem to need some 
modifications. The group is thus defined by him: 

‘‘Teleosts with the scapular arch free from the cranium laterally and only abutting 

on it behind, coracoids represented by a simple cartilaginous plate without devel- 

oped actinosts, and with the intermaxillary and supramaxillary bones coalescent.” 

The last of these three characters we have not been able to verify, as the premax- 

illa, while lying closely appressed to the maxilla, is readily separated from it, the 

two being in no sense ‘‘ coalescent.” The expression ‘‘scapular arch free from the 

cranium laterally” refers to the simple nature of the post-temporal, which is attached 

as usual to the epiotic, but seems at first sight to lack entirely the inner fork to join 

the parotic process of the cranium. Closer examination shows, however, that a 

strong ligament replaces the lacking arm, and answers to it in all its relations. We 

find, furthermore, that while in some specimens it retains its ligamentous condition 
the entire distance between the opisthotic and the simple post-temporal, in others the 

proximal portion of the ligament is more or less ossified, the bony rod thus formed 

being an integral part of the post-temporal and representing the proximal portion 

of the missing fork. As stated, this ossification invades the ligament to a varying 

extent in different specimens. In at least two which have come under our observa- 

tion, the fork of the post-temporal thus formed has extended almost the entire dis- 

tance across to the opisthotic, the shape and relations of the bone being then entirely 

normal and usual. It is evident that this character is not of high taxonomic value, 

and would not of itself warrant any very wide separation of Dallia from what were 

at first considered to be its nearest relatives. 

The case is different, however, when we come to examine the coracoid portion of 
the shoulder girdle. As stated by Dr. Gill, we deal here with a cartilaginous plate 

in which no ossifications occur, and which is followed immediately by the fin rays, 

without the intervention of actinosts. This coracoid cartilage is an extremely thin 
and delicate imperforate lamina, usually exhibiting very distinct division into upper 

and lower halves, which may be taken to represent the hypo- and hyper-coracoid 

elements. In its distal third the plate begins to break up, by longitudinal sub- 

division, into a fringe of narrow cartilaginous strips. These approximately equal 

in number the pectoral rays, and join the latter directly, the basal portion of each 

pectoral ray forking slightly to receive the tip of the cartilaginous strip. 

In the deep-sea spiny eels of the genus Notacanthus there is a somewhat similar 

condition of the coracoid elements, inasmuch as the hypo- and the hyper-coracoid 

though present, are merely shell-like rudiments surrounded by cartilage, and the 

actinosts are greatly reduced. It seems probable that we are dealing in the two 

cases with independent degenerations of the shoulder girdle, and that the two groups 

are not really related. : 

Family SYNAPHOBRANCHIDZ. 

28. Histiobranchus bathybius (Giinther). 

A specimen 575 mm. long, from station 3308 in Bering Sea, depth 1,625 fathoms, 
The color is light brown, darker on head and belly, and on the fins. The depth at 

vent is 42 mm., the distance of vent from snout 255 mm., the length of the head 

59 mm., and length of pectoral fin17mm. The vomerine teeth are in an irregular, 

rather narrow band, reaching posteriorly to opposite hinder margin of orbit. 
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Family NOTACANTHIDZ. 

29. Macdonaldia challengeri (Vaillant). 

Notacanthus rissoanus Giinther, Challenger Report, vol. xxu, p. 250, pl. LX1, 

fig. B; not of Filippi and Verani. 

Vaillant was perfectly justified in separating this Pacific form from the Mediter- 

ranean N. rissoanus, with which Giinther had identified it. The lower, heavier spines 

in both dorsal and anal fins, the more anterior origin of the dorsal, which is a little in 

advance of base of pectorals, the very short robust ventral spine, and the lower 

insertion of the pectoral fin sufficiently distinguish the species, in addition to the 

peculiarities in the shape of the snout and the greatly increased number of anal 

spines, to which Vaillant calls attention. 

The Albatross dredged a single specimen, 500 mm. long, at station 3308, west of 

Pribilof Islands in Bering Sea, at a depth of 1,625 fathoms. Giinther’s description, 

above cited, of a fish taken south of Yeddo at a depth of 1,875 fathoms, agrees so well 

with our specimen that no doubt can exist of their identity. The maxillary spine, 

not shown in Giinther’s figure, is very evident in our specimen. The branchiostegal 

rays are distinctly 6 instead of 5 in number, and the caudal contains 5 instead of 6 

rays. There are 35 dorsal spines. The anal spines pass so gradually into the rays 

that they are distinguishable with difficulty. Definite articulations appear before 
the rays have lost their spinous character, while still stiff and pungent. Dividing 

them on the basis of these articulations, the anal fin contains 27 spines and about 

153 soft rays. 

Family GASTEROSTHIDZA. The Sticklebacks. 

30. Pygosteus pungitius (Linnzus). 

Several specimens were secured from the vicinity of Nushagak, one from the 

Naknek River, and another from the nest of a sea bird on Round Island, of the Wal- 

rus Island group, all in Bristol Bay. None of our specimens shows the short ventral 

svines ascribed to P. pungitius brachypoda, their length being in every case 2} to 23 

length of head. Brachypoda was originally described by Dr. Bean from Greenland, 

and has been given in his recent lists as the common form of Alaska. Awaiting 

further information, we refer our specimens rather to typical pungitius. 

31. Gasterosteus cataphractus (fallas). 

Abundant at Departure Bay, Vancouver Island, May 10-13. 

Family AMMODYTIDA. 

32. Ammodytes personatus Girard. Sand Lance. 

Unalaska, Chernoffski, Herendeen Bay, Hagemeister Island, and generally in 

shallow water. It forms an important element in the food of the codfish. 

Family BERYCID. 

33. Melamphaes lugubris Gilbert. 

One specimen from north of Unalaska, station 3527, depth 322 fathoms. 

Family BATHYMASTERIDZ. 

34. Bathymaster signatus Cope. 

Taken very abundantly in our series of shallow-water dredgings along the southern 

shore of the Alaskan Peninsula, northward through Unimak Pass and north of 

Unalaska. The stations at which it was obtained are numbered 3211, 3212, 3213, 

3214, 3215, 3217, 3220, 3222, 3223, and 3319; the depths range from 34 to 56 fathoms. 

In addition, a very few small specimens were secured at stations 3262, 3309, 3321, and 



ICHTHYOLOGICAL COLLECTIONS OF THE ALBATROSS. 405 

3333, north of the Aleutian Islands, in depths of 19 to 71 fathoms; but the species is 

evidently not abundant in Bering Sea. No examples were taken in any of the very 

numerous dredgings made in Bristol Bay. 

In life the sides are olive-brown, and the upper parts show faint traces of 6 or 7 

broad dusky crossbars, which correspond to or alternate with an equal number 

below the lateral line. The anal and ventral fins, the branchiostegal and gular 

membranes, the lower pectoral rays, and the snout are blue-black. Anterior edge 

of orbit and front edge of preorbital light yellow. The pores on edge of preopercle, 

two pores above and behind maxillary, and three at upper edge of opercle, bright 

searlet. A large black blotch on anterior dorsal rays. Distal half of anterior 

portion of dorsal fin and upper pectoral rays yellow. 

The outer ventral ray is single and inarticulate, followed by five branched rays. 

Only the first two dorsal rays are spinous, being soft and flexible, but unjointed. The 

third and all following rays are jointed and forked. All the anal rays are jointed. 

A specimen from station 3211, 35 mm. in length to base of caudal, shows that the 

ventrals occupy very different positions in adults and in young. In the latter they 

are truly thoracic in position and are inserted as much behind base of pectorals as 

they are located in advance of this point in adults. A specimen 65 mm. long is 

entirely similar to adults in this respect. « 

35. Bathymaster jordani Gilbert. 

A single small specimen, agreeing perfectly with the description of the types, from 

Bristol Bay, station 3262, depth 43 fathoms. The species has been heretofore 

reported only from Puget Sound and from Wrangell, Alaska, and the present record 

forms a notable extension of its range. It can be distinguished at sight from 

B. signatus, the common Alaskan form, by its slender body, scaly cheeks, and the 

enlarged scales of the lateral line. 

Family CHIRIDA. 

36. Pleurogrammus monopterygius (Pallas). 

A single specimen of the Atka mackerel, which had been taken several years before 

in the harbor at Unalaska, was presented by the Alaska Commercial Company. The 

species is almost unknown at Unalaska. 

37. Hexagrammus ordinatus Cope. 

This species is closely related to H. asper, the dorsal being continuous but well 

notched at union of soft and spinous portions, the scales ctenoid throughout except 

on under parts of body, and the cheeks and opercles partly naked. The two species 

differ conspicuously in shape, color, and fin formule. 

H. asper is very slender in shape, tapering rapidly from below front of spinous 

dorsal backward to the very slender caudal peduncle. In H. ordinatus the depth is 

greater and diminishes very slowly backward, the ‘body tapering gradually into a 

high compressed caudal peduncle. The vertical height of caudal peduncle equals 

distance from tip of snout to or beyond middle of eye in H. ordinatus, while the same 

measurement is less than length of snout in H. asper. In H. ordinatus the snout is 

shorter and more bluntly rounded, the eye smaller, the mouth smaller, and the cheeks 

shorter and wider. ‘The squamation is also more compiete, the cheeks being entirely 

invested, except for the area immediately overlying the suborbital stay. The snout 

and the lower side of the head, including the interopercles, are also devoid of scales. 

The breast is covered with scales which have no spinous points, and the same is true 

of the ventral scales in adults, but the body is otherwise invested with strongly 

ctenoid scales, which extend well upon the bases of the fins, the caudal fin being 

covered to behind its middle. 

The upper line of mucous pores is well developed, reaching to opposite middle of 

soft dorsal. Anteriorly the two lines converge, typically meeting at a point just 
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behind occiput. From this point a few pores may continue forward in a straight 

line. The fourth line forks above and in advance of the ventral fins, the upper 

branch extending for a variable distance on sides of abdomen, the lower very short, 

extending directly to base of ventrals. In H. asper, as well as in all other species of 

Hexagrammus, the fourth line is not forked, and bends downward to touch in passing 

the base of ventral fins. 

In younger specimens a black humeral spot is conspicuous, but this grows less 

evident with age. 

The spinous portion of the dorsal fin is shorter, and the soft portion, as well the 

anal fin, longer than in H. asper. Following are the fin-formule in ten specimens 

from Unalaska: 

| 
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The last ray of soft dorsal and anal is forked and is counted as one in this table. 

The species does not seem to reach as large a size as do other species of the genus. 

Of numerous specimens, the largest is 285 mm. long. A female, 225 mm. long, con- 

tains fully developed eggs. The species was obtained by seining in the harbor at 

Unalaska, It was not seined elsewhere and did not occur in any of the dredge 
hauls. 

38. Hexagrammus asper Steller. 

No adults of this species were obtained by dredging, but young specimens were 

taken in large numbers in the shallow waters of Bristol Bay at the following sta- 

tions: 3228, 3229, 3231, 3232, 3233, 3234, 3239, 3240, 3241, 3243, and 3245, at depths 
of from 4} to 14} fathoms. Seining parties brought in the species but once, a 

single young specimen and one adult appearing at Unalaska among the prevalent 

H. ordinatus. The largest individuals dredged measure about 125 mm. in length, 
the adult specimen from Unalaska 345 mm. 

The characters of the species seem very constant. The dorsal varies from XXIII, 

19 to XxIV, 21; the anal from 23 to 24. In 15 specimens the dorsal formule run as 

follows: XxiII, 19; xxi, 19; xx, 20; xxi, 20; xxi, 20; xxuu, 20; xxi, 20; 

XXIII, 20; XXIII, 21; xxMI, 21; xxl, 21; xxi, 21; xxiv, 20; xxiv, 20; xxiv, 20. 

The anal fin shows the following counts in 12 specimens: 23, 23, 23, 23, 23, 23, 24, 
24, 24, 24, 24, 24. 

The body isin young specimens much more slender than in H. ordinatus. It is also 

lighter in color, and lacks the round humeral spot present in the latter. The supra- 

ocular flap is somewhat smaller, the cheeks are more extensively naked, the eye is 

larger, and the mucous canal system less strongly developed. The snout, cheeks, 

opercles, and lower side of head are naked, with the exception of a patch of small, 

loosely imbricated scales on the upper posterior part of cheeks and the upper third 

of opercles. The dorsal line of pores is very inconspicuous, and terminates in front 

of the middle of spinous dorsal. In none of our specimens are there traces of a line 
of pores on middle of sides. 

The species can be distinguished at once from all others by the slender caudal 
peduncle, the shallow notch between dorsals, the fin-formulx, the short upper line of 

pores which end under anterior half of spinous dorsal, the largely naked cheeks and 

opercles, the simple unbranched fourth lateral line, and the extreme roughness of 
the scales. 
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39. Hexagrammus superciliosus (Pallas). 

Taken in abundance with the seine at Unalaska and at Makushin and Chernoffski 

bays, Unalaska Island. Adults of the species were also dredged at depths of 44 and 
114 fathoms in Bristol Bay (stations 3244 and 3245). 

We find the patch of palatine teeth to be an unreliable character, as five speci- 

mens out of the nine examined do not exhibitit. The species is well distinguished 

by the depth of the dorsal notch, the comparative smoothness of the scales, and the 

large size of the supraocular flap. The upper line of pores extends well back under 

base of soft dorsal, and the fourth line is unbranched. The sides of head are scaled, 

excepting the region over suborbital stay, the snout, and the interopercle. 

The normal fin formula seems to be: Dorsal xx1, 23; anal, 22. 

Family SCORPA:iNIDZ. 

40. Sebastodes introniger Gilbert. 

Several specimens were taken in Bering Sea to the north and west of Unalaska 

Island, in depths of 85 to 350 fathoms (stations 3311, 3317, 3324, ana 3331). The 

species evidently lives at much greater depths than does S. alutus. The cranial 

ridges are well developed and terminate in strong spines. Coronal spines are usually 

present, but may be absent on one or both sides. In both types of S. introniger, taken 

at a depth of 266 fathoms in the Santa Barbara Channel, California, the coronal 

spines are wanting, but as they agree with our specimens in all other important 

details we make the identification without doubt. We append the following account, 

drawn from Alaska specimens: 

Diagnosis: Scales large, ctenoid. Fins scaled. Cranial ridges and spines rather 

low but strong; coronal and nuchal spines present. Mandibular symphysis promi- 

nent, with small symphyseal knob. Peritoneum, mouth, and gill-cavity black or 

dusky. Color red. 

Specific description: Head 24; eye in head 4. Dorsal x1m-14. Anal 111-7 or 8. 

Pectoral 18. Lateralline36. Length 14 inches. Mouth large, the maxillary reach- 

ing to middle or posterior third of eye, 2 in head, its greatest width one-third its 

greatest length. Mandible protruding, entering profile in large specimens, less 

prominent in the young. Symphyseal knob present, but not conspicuous. Teeth 

on jaws, vomer, and palatines in narrow bands. Eye large, longer than snout, 

31 in head. Interorbital space slightly concave, with two evident longitudinal 

ridges. Cranial ridges sharp-edged and moderately elevated, the spines strong. 

Nasal, preocular, supraocular, postocular, tympanic, coronal, parietal, and nuchal 

spines present; one or both coronal spines occasionally wanting. Preorbital of 

moderate width, its anterior lobe sometimes ending in a spine, the posterior with 

a sharp edge bearing one to four spinouspoints. Preopercular spines large, regularly 

radiating, the two upper ones approximated and more slender, the others broadly 

triangular, directed downward and backward. Two spines sometimes present at 

angle of subopercle. Opercular spines sometimes double. Lower rim of orbit some- 

times serrated. Gill-rakers long and slender, the longest one-third diameter of 

eye; 22 or 23 on lower limb of outer arch. 

Spinous dorsal rather low, the twelfth spine one-half the height of the last, which 

is one-third head; the longest spine 24 in head. Second anal spine stronger, but 

scarcely longer than the third,2}in head. Pectoral without thickened lower rays, 

reaching to vent,4} in body. Caudal emarginate. Scales large, ctenoid, about 30 

tubes present in the lateral line. Small accessory scales numerous. All parts of the 

head, including cheeks, maxillary, mandible, branchiostegal rays, snout, and inter- 

orbital space covered with scales. Gular region scaled. All the fins invested to 
their tips with fine scales. 

Color, uniform bright red, duller than in 8. miniatus. Smaller specimens reddish. 

Traces of fine olive-green bars on back. Numerous dark spots along lateral line. A 

dark blotch on opercle; three bands on cheek, and a blotch in the axil of pectorals. 

All the fins edged with black. 
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41. Sebastodes elongatus (Ayres). 

A single specimen dredged off the coast of California, north of Point Reyes 
(station 3350), at a depth of 75 fathoms. 

42. Sebastodes zacentrus (Gilbert). 

Several specimens were taken north of Point Reyes, on the coast of California, at 

depths of 75 and 51 fathoms (stations 3350 and 3351). The second anal spine is always 

very large, but frequently fails to reach tips of soft anal rays when depressed, thus 

differing from the typespecimens. The depth is also greater, 3 instead of 34 in length. 

43. Sebastodes alutus (Gilbert). (Plate 22. 

This species was described from a single immature specimen, dredged by the Alba- 
tross south of Santa Cruz Island, Southern California. No additional material was 

obtained during the extensive dredging operations of the Albatross-on the California 

coast. The species is, however, very abundant in the North Pacific, both north and 

south of the Aleutian Islands. It was taken at the following dredging stations, 

located north of Unalaska Island, in the vicinity of Unimak Pass, in Bristol Bay, 

and south of the Alaskan Peninsula, in depths of 38 to 350 fathoms: 32138, 3214, 3222, 

3226, 3262, 3311, 3317, 3319, 3321, 3322, 3324, 3331, 3339, and 3341. A single individual 

was also taken with hook and line in Unalaska Harbor. At one of the above 

stations, 48 specimens were taken with the beam trawl. This additional material 

shows that S. alutus is one of the bright-red rockfish, most closely allied perhaps to 

S. miniatus. From the latter it differs conspicuously in the greatly produced man- 

dibular symphysis, with the very pronounced symphyseal knob, as well as in other 

respects. It is allied also to S. proriger, but differs, among other points, in having 

both postocular and tympanic spines developed. From S. brevispinis Bean it differs 

in its larger eye, larger scales, black peritoneum, and scaly fins. 

Following is a detailed description of adult specimens 12 to 18 inches long. In 

the type, the head is said to be contained 3} times in the length. This is doubtless 

a misprint for 23. 

Diagnosis: Scales large, in about 60 oblique series above the lateral line. Soft fins 

wholly enveloped in fine scales. Cranial ridges all low, the spines slender; coro- 

nal and nuchal spines alone absent. Mandible projecting much beyond the upper 

profile of head, the symphyseal knob very strongly developed in adult specimens; 

not noticeably so in young. Gill-rakers long and numerous, half as long as eye. 

Second and third anal spines about equal. General color red, the peritoneum black 

or dusky, the mouth and gill-cavities dusky. 

Description: Head 2} to 2% in length; depth, 3 to 34. Dorsal, x111-15; anal, 111-8; 

pectoral,17. Mouth large, maxillary reaching back of pupil, 24 to 24in head. Pre- 

maxillaries notched, the symphyseal patch of teeth, however, shutting outside them. 

Teeth on jaws, vomer, and palatines in very narrow bands except at symphysis and 

on vomer. <A conspicuous depression on each side of symphysis to receive the ante- 

rior premaxillary patch. Eye very large, the diameter exceeding snout, 34 in head. 

Interorbital space very wide, flat or slightly convex, conspicuously grooved, its width 

1% eye. Cranial ridges all very low, inconspicuous, with small spines ornone. Nasal 

and preocular spines evident, supraocular, postocular, and tympanic spines present 

but hidden by scales; more conspicuous in the very young. Parietal ridges evident, 

ending in low spines. Preorbital narrow, its least width one-seventh eye, its ante- 

rior edge with two long mucous slits, and in some cases a single backwardly-directed 

spine. Opercular and humeral spines well developed. Preopercular spines flat, not 

very large, the upper two approximated, the lower two broadly triangular, tipped 

with short spines, which are directed downward and backward. 

Dorsal spines curved, the longest 2} to 2? in head; the twelfth about two-thirds the 

longest. Soft dorsal about as high as the longest spines. Anal spines strong, the 

second slightly shorter than third, which equals or slightly exceeds diameter of eye. 

In young specimens, the second anal spine is longer and constantly equals or exceeds 
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the third. Soft anal rays higher than soft dorsal, 24 in head. Caudal well notched. 

Ventrals long, reaching vent. Pectorals Jonger, reaching nearly to front of anal. 

Gill-rakers long, clavate, half diameter of orbit, 25 on anterior limb of arch. 

Scales rough ctenoid, covered with many accessory minute ones, which are especially 

abundant on head and nape. The head is wholly scaled, including the interopercle, 

maxillary, and mandible, and the outer branchiostegal rays. The anterior surface 

of the pectorals and the outer caudal rays are closely invested with minute ctenoid 

scales, which extend well toward the tips; they also invest the soft dorsal and anal 

fins. About 58 or 60 series of scales above lateral line, running obliquely downward 

and backward. 

Color: Bright carmine red, lighter on belly. Dorsal dusky, edged with black. 

An elongate olive-brown blotch along base of soft dorsal; a shorter one under the 

last spines, and a faint one under the middle of spinous dorsal, the latter extending 

farther down on sides. A dark blotch on back of caudal peduncle. Belly silvery, 

washed with red. A dark blotch on opercle and one on axil; a crossbar on occiput, 

one on snout and two bars on cheeks, dusky. Lower lip and tip of mandible blackish; 

mouth and gill-cavity dusky. Peritoneum jet-black in the young, varying from black 

to gray in adults. Fins all red, the spinous dorsal broadly margined with blackish. 

44. Sebastodes diploproa Gilbert. 

Station 3349, near Point Reyes, California, depth 239 fathoms. 

45. Sebastolobus alascanus Bean. 

Resembling closely S. macrochir, but differing constantly in the increased number of 

dorsal spines, 16 (17 in one specimen) instead of 15, and in the longer second anal spine. 

Head 2? in length; depth 4 (in specimen 360 mm. long). Pores of lateral line 35. 

Dorsal xvi, 9; anal 111, 5; pectoral 21. Mouth large, the maxillary nearly reaching 

vertical from posterior border of orbit, 2 to 2} in head; its width greater than diam- 

eter of pupil. Premaxillary band of teeth wide, shutting largely outside mandible 

in front and on the sides; a conspicuous tubercle at tip of each premaxillary with a 

deep emargination between the two, into which fits the tip of the mandible. A 

small knob at mandibular symphysis. Eye large, 34 to 34 in head, 22 times the 

interorbital width. Cranial ridges and spines about as in the other species of the 

genus, but the occipital ridges not strongly diverging, as in 8S. macrochir. Preozbital 
posteriorly with a spinous point, as in S. altivelis. 

Dorsal spines low, the contour of the fin evenly rounded, the spines increasing 

regularly from the first to the fourth, then as regularly diminishing to the fourieenth ; 

the fifteenth and sixteenth again lengthened. The longest spine is contained from 

24 to 24 times in the length of the head. Second anal spine longer and stronger 

than third, equaling or exceeding length of soft rays, its length 2 to 24 in that 

of head. Ventrals usually scarcely reaching vent, the pectorals not reaching front of 

anal. Lower pectoral lobe unusually broad, contains 7 to 9 thickened rays. Head 

less completely scaled than in S. altivelis, the branchiostegals, mandible, maxillary, 

and lower portion of preopercle wholly naked. 

Color red. A black blotch occupies the membranes of the first three dorsal spines, 
a second extends from the sixth to the eleventh spines. Margin of pectoral and 

ventral fins black. No black blotch behind second anal spine. Peritoneum and 
lining of gill-cavity white. 

This species differs from S. altivelis in the lower, longer, evenly rounded spinous 

dorsal, the white lining of the gill-cavity, and the partly naked head. It was 

taken abundantly on the Alaskan expedition, being represented from the following 

stations: 3227, 3324, 3330, 3331, 3332, 3337, 3338, 3339, 3340, 3343, 3346, 3347, and 3348. 
These are located in Bering Sea, north of Unalaska Island; in the North Pacific 
southeast of Unimak Island, and off the coasts of Washington, Oregon, and Cali- 
fornia. They represent depths of from 109 to 786 fathoms. 
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46. Sebastolobus altivelis sp. nov. (Plate 23.) 

Body slender, depth 3} in length; head 24; lateral line 33-35 pores. Dorsal xv, 9; 

anal 1,5; pectoral 22. Mouth large, 2 in head, maxillary reaching posterior margin 

of pupil. Mandible laterally and in front shutting within the wide premaxillary band 

of teeth, its tip fitting into an emargination between premaxillaries, and bearing a 

short symphyseal knob. Bands of teeth on mandible, vomer, and palatines narrow. 

Eye very large, 3 in head, 3 times interorbital width. Interorbital narrow, scaled, 

concave, with 2 low, rounded ridges. Cranial ridges strong, terminating in sharp 

spines, agreeing with those in 8. alascanus and S. macrochir. Preorbital wide, par- 

tially overlapping middle third of maxillary, posteriorly with a forwardly directed 

triangular spine, in front of which is a long slit-like mucous pore. A blunt tubercle 

directed forward from front of each premaxillary, less prominent than in S, alascanus. 

Dorsal spines long and comparatively strong, the third always the highest, the 

outline of fin behind it straight or concave, never convexly rounded, as in S. macrochir 

and S. alascanus. In the type specimen the longest spine is contained 1% times in 

length of head. The spine before the last is scarcely longer than the one preceding, 
the last spine again lengthened. Second anal spine usually curved, much longer 

and stronger than third and longer than soft rays, its length 1} to 2in head. In 

the type it is abnormally curved, as shown in the accompanying figure. Ventrals 

reaching to vent; pectorals to front of anal. Pectoral fin very broad, the lower 

seven rays thickened and extended beyond membranes, the lobe thus formed subject 

to much variation, being unusually short in the type. Scales rough ctenoid. Man- 

dible scaled at base only, the head otherwise completely invested, including the 

branchiostegal rays and membranes. Fin membranes covered with fine ctenoid 

scales. 

Color, red; a dark blotch on membranes between first and third dorsal spines, and 

a large one beginning back of fourth spine and extending along entire upper edge of 

fin; edge of pectoral, ventral, anal, and sometimes caudal, black. In some speci- 

mens a black blotch on membrane back of second anal spine, as in S. macrochir. 

Opercular lining blackish, this visible externally as a dusky blotch. 

The type is a specimen 325 mm. (12? inches) long, taken south of the Alaskan 

Peninsula at a depth of 625 fathoms (station 3338). No other specimens were secured 

during the Alaskan expedition of 1890, but the species is almost equally abundant 

with S. alascanus in deep water off the coast of California. From S. alascanus it is 

distinguishable at sight by the contour of the spinous dorsal fin, the smaller number 

of dorsal spines, and the dusky lining of the opercle. From S. macrochir, with which 

it agrees in its fin formula, it is distinguished by the greater height of both dorsal 

and anal spines, and in the different contour of the spinous dorsal. 

Family COTTIDA. The Sculpins. 

47. Hemitripterus marmoratus Bean. 

Several small specimens. were secured at stations 3224, 3257, 3258, and 3311, in 

Bering Sea, north of Unalaska Island; depths, 70 to 121 fathoms. They agree with 

the types in having but 14 dorsal spines, the first four of which are not noticeably dif- 

ferentiated. The second dorsal contains 11 or 12 rays, and the anal fin 13. The last 

two rays of the anal fin are approximated at base, but do not evidently constitute 

a divided ray. 

48. Psychrolutes zebra Bean. 

Taken abundantly in shallow water south of the Alaskan Peninsula, thence west 

to and through Unimak Pass, along the northern shore of Unalaska Island, and in 

Bristol Bay. The depths range from 31 to 121 fathoms, at stations 3213, 3215, 3216, 

3217, 3219, 3222, 3223, 3224, 3225, 3257, 3258, 3259, 3263, 3265, 3272, 3310, 3311, 3313, 
3322, and 3334. The spinous dorsal is continuous with soft dorsal, there being no 
notch between the two. 
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49. Malacocottus zonurus Bean. 
Several specimens taken at stations 3227, 3330, 3331, north of Unalaska Island, and 

at stations 3337 and 3339, south of Unimak Island; depths, 138 to 351 fathoms. 

In addition to the characters given by Dr. Bean, we call attention to the following: 

Nasal spines obsolete. Supraorbital rim low, slightly elevated in front but not 
behind; the interorbital space wide, shallowly concave. Occiput with two blunt, 

conical protuberances in lieu of ridges, and without spines. A slight occipital 

depression. Preopercular angle with three radiating spines of nearly equal length, 

and a smaller spine directed outward in advance of the middle one of the three; 

below these a partially concealed spine directed downward and forward. Opercular 

rib very strong, sharp anteriorly, broadening behind, and provided with three low 

ridges, not ending in a definite spine. A spinous point on subopercle and one on 

interopercle; none on shoulder. 

Anterior nasal tube short, the posterior margin prolonged into a laciniate flap. 

Head well provided with slender cutaneous filaments; three on upper portion of 

eveball, four in a transverse line behind occiput, a very long one on opercular angle, 

and numerous shorter ones on opercle, jaws, and along anterior portion of lateral 

line. Branchiostegals 7. Body without plates or prickles; the head, including 

upper part of eye, and the upper anterior part of body, with sparsely distributed 

stellate grannlations, visible only in large specimens. In our specimens the brown 

bar at base of caudal is followed by a wide white bar, sometimes more or less broken ; 

the terminal half of fin blackish, narrowly margined with white. 

50. Dasycottus setiger Bean. 

Taken at stations 3216, 3257, 3310, 3311, and 3334, located north and south of the 

Alaskan Peninsula and north of Unalaska Island; depths, 50 to 85 fathoms. 

Tubercles on head definitely placed: 1 in front of eye; 4 above orbit, the poste- 

rior two the largest; a pair on middle of suborbital stay, with a smaller one above 

them; 1 on temporal region, and 1 on shoulder; by far the largest pair on occiput, 

where they are high compressed spines, directed vertically upward, as long as diam- 

eter of pupil. Nasal spines obsolete. Cirri are generally distributed over upper 

part of head and body, the longer ones being specially numerous on maxillary, under 

surface of mandible, and on the opercle and preopercle. Of the larger ones, two 

often proceed from one base. A series of short filaments along upper edge of pupil. 

Mucous pores large, those of the mandibular and buccal series slit-like. In adults, 

the dorsal bands break up into series of spots and become inconspicuous. 

51. Icelus bicornis (Reinhardt). 

Not hitherto recorded from Pacific waters. Our specimens are more constant in 

their characters than the Atlantic individuals reported on by Collett (Den Norske 

Nordhavs Expedition, 1880, p. 35). A definite narrow band of fine prickles extends 

along the upper edge of the dorsal series of plates, usually occupying less than half 

the space between plates and base of dorsals, and extending posteriorly to end of 

soft dorsal. Similar prickles cover top and sides of head. The plates of the lateral 

line invariably extend to the root of the caudal fin, and the dorsal series to the back 
of the caudal peduncle. None of the specimens before us have plates along the base 

of the anal fin. The species differs conspicuously from J. spiniger and I. canalicu- 

latus in having a deep pit on occiput, bounded laterally by high occipital ridges, 

each of which bears two rounded prominences or spines. The preopercular spines 

are longer and sharper, and the bifurcation of the upper spine deeper than in the 

species mentioned. In two individuals the upper spine is trifureate, the branches 

very long and curving upward. The fin rays in six specimens are as follows: Dor- 

sal vi1I-20, 1x-19, x-21, rx-20, rx-20, 1x-19; anal 16, 16, 15,17, 16,15. These average 

slightly higher than counts of Atlantic specimens, none of which are at hand for 

comparison. The Pacific form may prove specifically separable. © 
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The species is represented in our collection principally from Bristol Bay, a few 

specimens only from farther west in Bering Sea, Stations 3224, 3250, 3251, 3252, 3253, 
3254, 3255, 3256, 3279, 3280, 3282, 3283, 3285, 3292, 3293, 3302, 3303, and 3306; depths 173 to 

121 fathoms. 

52. Icelus spiniger sp. nov. (Plate 24.) 

Closely resembling J. bicornis, but differing conspicuously in the armature of the 

dorsal series of plates, in the comparatively plane occiput, and in other characters. 

Head 24 to 3 in length; depth 5. Caudal peduncle very slender, its depth 2} in 

orbit. Mouth large, the maxillary reaching slightly beyond middle of orbit, its 

length one-half head. Teeth very finely villiform, present in rather wide bands in 

jaws and on yomer and palatine bones. Nasal spines strong, separated by the high 

ascending processes of the premaxillaries. Interorbital space very narrow, grooved, 

its width less than one-half diameter of pupil. The orbital rim becomes elevated 

anteriorly and posteriorly, and is, at the latter point, strongly denticulated. Behind 

the orbital region the occiput is shallowly concave, being bounded laterally by two 

low, evenly rounded ridges, which become narrower posteriorly, and end each in a 

strong spine projecting backward in line with the series of dorsal prickles. The 

preopercular spines are similar to those of J. bicornis, the uppermost, as in the latter, 

occasionally simple instead of bifurcate. The second spine is usually directed 
straight backward, and the two following downward and forward. 

The gill-membranes are broadly united, free from the isthmus, and neither pore 

nor slit exists behind the innermost gill. Branchiostegals, 6. Eye large, longer 

than snout, 3 to 3} in head in adults. A slender tentacle present over the posterior 

part of each orbit. A series of plates extends from nape along each side of dorsals 

to back of caudal peduncle, and a second series along lateral line, as in J. bicornis. 
The dorsal series contains 28 to 35 plates, each of which bears at its center a single 
strong spine directed outward and backward. In J. bicornis each plate is tray- 

ersed by an oblique ridge, the edge of which is denticulated, the central tooth 

being the strongest and corresponding to the single spine present in J. spiniger. The 

latter agrees with J. canaliculatus in having an inner series of dorsal plates alternat- 

ing with the principal series, each of the smaller plates bearing a minute prickle, 
discernible with difficulty. The plates along the lateral line, 41 to 44 in number, 

are similar to those in I. bicornis, having their upper and posterior free margins 

serrulate. A few scattered spinous plates present in axillary region. Dorsal fins not 

connected, the spines very slender and rather high. Pectorals long, reaching front of 

anal; ventrals not reaching vent. 
Dorsal 1x-20; anal 17; pectoral 18; ventral 1,3. Longest specimen, 118 mm. 

Color: Light olivaceous above, white below, the upper parts mottled with dark 

brown. ‘The back has four faint black crossbars, the first under spinous dorsal, the 

second and third under soft dorsal, the fourth at base of caudal. A brown blotch 

on cheek, one on base of pectoral, and an irregular series along full length of body 

just under lateral line. Two prominent black blotches on first dorsal; the second 

dorsal, caudal, and pectoral barred; other fins unmarked. Mouth and gill-cavity 

white. 
Numerous specimens from stations 3216, 3223, 3224, 3225, 3226, 3257, 3258, 3263, 3267, 

3278, 3279, 3280, 3292, 3302, 3311, 3334, and 3336, in 17 to 121 fathoms. These stations 

are located in the vicinity of Unalaska Island and in Bristol Bay, Alaska. 

53. Icelus canaliculatus sp. nov. (Plate 24.) 

A deep-water species, with conspicuous mucous canals and pores, thin cranial 

bones, and rather plain blackish coloration. In other characters it stands some- 

what intermediate between J. bicornis and I. spiniger. The dorsal plates have the 

serrulated cross ridge of I. bicornis, while the occiput is but shallowly concave, with 
low bounding ridges ending behind in strong spines, and the posterior rim of the orbit 

is elevated and denticulated, as in J. spiniger. In its anterior portion, at least, the 
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series of dorsal plates is accompanied above by a more or less irregular row of 

smaller plates, which alternate with the larger plates and bear each a small spine. 

Head 3 to 3} in length; depth 6. Caudal peduncle long and very slender, its 

depth less than one-third its length. Maxillary reaching to or nearly to vertical 

from middle of orbit, 2? to 23 in length of head. Jaws weak; teeth villiform, with 

widened base, in moderate bands on jaws, vomer, and palatines. Nasal spines strong, 

projecting above a transverse depression which crosses snout immediately in front of 

orbits. Interorbital space narrow; its least width 3} times in orbit, its width wholly 

occupied by the two conspicuous supraorbital mucous canals. Occiput a shallowly 

depressed pit, bounded anteriorly by the raised orbital region and laterally by low, 

rounded ridges, each of which terminates behind in avery strong spine. Preopercular 

spines slender and sharp, the uppermost directed very obliquely upward, sharply 

notched at tip. The second and third are directed downward and backward, the 

lowermost downward and forward. The bony stay across cheeks is conspicuously 

developed, and bears a distinct spine just behind eye. A series of mucous slits 

along under side of suborbital stay. A sharp spine on subopercle. Gill-membranes 

broadly united, free from the isthmus. Branchiostegals,6. A distinct slit-like pore 

behind fourth gill. Kye large, 3 in head, longer thansnout. Top and sides of head 

with many minute scattered whitish pores. A minute filament near tip of maxillary. 

Plates of lateral line 43 to 46 in number, their upper and posterior edges free, 

denticulated. Dorsal series with 45 plates, each of which is crossed obliquely by a 

raised spiny ridge, the central portion of which is highest. Between the upper 

angles of these plates is a second series of small plates alternating with the first, 

each bearing a spine or prickle. These spines are occasionally doubled or trebled, 

especially in the anterior part of the series, and then recall strikingly the arrange- 

ment in Jcelinus. Axil of pectorals with from 20 to 26 plates similar to those of the 

lateral line and showing a tendency to regular arrangement. Two or three similar 

plates along anterior part of base of anal, and a few scattered plates on each side 
between lateral and dorsal series. 

Dorsal vii or vil, 23 or 24; anal 19; pectoral 16; ventral 1, 3. Lateral line 43 to 

46. Length 110 mm. 

Color: Light olivaceous above, blackish below, except lower jaw; back with four 

black crossbars, evident but not conspicuous. Opercles black. Finsalldark. Pecto- 

rals mottled with slate color. Base of caudal finlight. Mouth and gill-cavity dark. 
The types were taken north of Unalaska, at station 3329, at a depth of 399 

fathoms. 

54. Icelus vicinalis sp. nov. 

This species is extremely close both to J. canaliculatus, with which it was found 

associated, and to J. euryops Bean. From I. canaliculatus it differs in the following 

respects: 

(a) The coloration, though similar in pattern, is much lighter. The belly is 

dusky, but not deep brown; the isthmus usually becomes abruptly white under 

the branchiostegal membranes, and the latter are white or dusky, not blue-black as 

in I. canaliculatus. The floor and anterior part of the roof of the mouth and the 

gill-cavities are white, not blackish. The nostril tube is white, not black. 
(b) The occipital ridge is lower and less conspicuous and the spines shorter, but 

both are obvious. The small spinous point on suborbital stay is less developed. 

(ce) The dorsal spines are 9 in number in all our specimens. 
(d) A closely crowded series or narrow band of prickles accompanies the dorsal 

series, as in J. canaliculatus. It is noticeable, however, that those of the series which 

occupy a position corresponding to the interspace between the dorsal plates are 

somewhat enlarged, and recall the alternating plates of JIcelinus. The region 

between the lateral line and the dorsal series is almost completely invested with 
spinous scales in most specimens, while in J, canaliculatus few or none are present. 
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(e) The head is densely covered with small spinous scales or prickles, especially 

numerous on top of head and on opercles. In J. canaliculatus the head is either naked 

or sparsely covered, and the opercles are almost or quite naked. 

(f) Three pairs of slender filaments on top of head, the anterior pair the largest, 

placed above back of orbit; the second pair is in front of and slightly within the 

occipital ridges, the third pair on occipital spines. An additional pair on opercles 

seems to be less constant. The supraocular pair alone is present in J. canaliculatus. 

(g) The mucous canals and pores, though large, are less developed than in J. cana- 

liculatus, the fish having in general the bathybial characteristics less pronounced. 

The agreement with J. ewryops is closer than with J. canaliculatus. In fact it seems 

to differ from J. ewryops only in the much smaller eye and somewhat wider inter- 

orbital space, agreeing with J. ewryops in all those respects in which it differs from 

I. canaliculatus. In I, vicinalis the eye is 23 to 3 in head, and but 1} times length of 

snout, and the least interorbital width is 11 or 12 times in head. In I, ewryops (co-type 

No. 45367, U. S. Nat. Mus.) the eye is 24} times in head and twice the length of the 

snout, and the least interorbital width 16 times in head. It does not seem probable 
that the species will vary to that extent. 

Dorsal 1x-21 to 23; anal 18; pectoral 18; caudal 9. Head 3} to 3} in length; 

depth 53. Maxillary reaching middle of pupil, 24 in head. Upper preopercular 

spine slender, forked at tip, directed upward and backward; the second and third 

spines simple, slender, directed downward and backward, the fourth downward 

and forward. Interorbital space shallowly grooved, the groove widening back- 

ward into an occipital depression bounded in front by the somewhat elevated 

interocular space, laterally by the occipital ridges. The supraorbital rim is elevated 

in front and behind. The occipital ridges are low, broad, and rounded anteriorly, 

becoming narrower and more crest-like posteriorly. In addition to the prickles and 

plates already mentioned, there is a band of spinous scales behind axil of pectorals. 

Spinous dorsal low, the longest spine 24 in head, the longest ray of soft dorsal 2 

in head. Pectorals reaching beginning of horizontal portion of lateral line, the 
lower rays thickened, their membranes incised. Ventrals short, scarcely reaching 
vent. Anal papilla large. 

Color in spirits: Light-brown above, with four blackish crossbars, one under 

spinous dorsal joining the dark axillary patch, two under soft dorsal, and one at base 

of tail merging into the uniform deep brown of the under parts. Head, light brown 

above and below; subocular ring dark brown, this streak widening forward and 

crossing upper and lower lips. A small brown patch at base of exposed portion of 

maxillary. Opercle blackish. Upper half of pectorals light, with or without a 

brown basal bar, the distal portion indistinctly barred with light brown. Lower 

half of pectorals and all of ventrals dark brown or black. Dorsals blackish, darkest 
above crossbars on back. Anal black. Caudal whitish, dusky above toward tip. 

Numerous specimens 50 to 110 mm. long, from stations 3324, 3330, 3331, and 3332, 

Bristol Bay, Alaska, at depths of 109, 351, 350, and 406 fathoms, respectively. 

The following notes are drawn from one of the co-types (No. 45367, U. S. N. M.) of 

I, ewryops, kindly loaned to us for that purpose by Dr. Bean. 

Specimen 77 mm. long, 65 mm. to base of caudal fin. Head 22 mm. to end of oper- 

cular spine; depth 11; orbit 10}; snout 54; maxillary 11; interorbital width 1}. 

Dorsal 1x-23; anal 19; pectoral 18; caudal 9. Preopercular spines as in J. vici- 

nalis, the upper spine abnormal on one side, showing three points instead of two. 

Below the forked spine are three others—one directed backward and a little down- 

ward, one nearly vertically downward, and one downward and forward. Nasal spines 

strong. Occipital ridges obvious, with easily perceptible slender spines about as in 

I. vicinalis, the ridges broadly rounded anteriorly, scarcely ridge-like until imme- 

diately in front of spines. Head rather closely invested with scales, scarcely so 

rough or so numerous as in J, vicinalis, but more so than in J, canaliculatus. Opercle 

covered with scales, Filaments as in J. vicinalis—one pair above eyes, one ante-~ 
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riorly on occiput, and one occupying tips of occipital spines. The pair on opercles 

can not be made out. 

Armature of body as in less strongly scaled specimens of J. vicinalis. Lateral line 

provided with the usual spinous scales, 43 to 44 in number; 40 scales in the dorsal 

series, which extends to base of caudal. Above it isa rather crowded irregular series 

of smaller scale-like prickles, some of which are larger than the others and alter- 

nate rather regularly with the plates of the principal series; posteriorly the smaller 

of the upper series are absent, the alternating larger ones alone present. Ten or 

twelve small spinous plates are irregularly disposed between lateral line and dorsal 

series. A patch of spinous plates behind pectorals. 

Color evidently as in J. vicinalis, though very greatly faded from exposure to light. 

The back shows traces of two dark crossbars under soft dorsal; one occupies end of 

caudal peduncle, and a very indistinct one extends downward from spinous dorsal, 

which is black posteriorly. Belly, and under parts generally, dusted with fine 

black specks, the isthmus becoming abruptly white. Nostriltube white. Subocular 

region blackish, the color continued forward onto the preorbital, opposite the front 

end of which it crosses upper andlowerlip. A dark blotch on maxillary in advance 

of tip. Pectorals dusky. 

55. Icelus scutiger Bean. 

This species is distinguished from all others in the genus by the absence of the 

series of enlarged spinous plates along the base of the dorsal fin. Our specimens 

agree with the types in having the sides above lateral lines densely covered with 

scales. These are not uniform in size, and are arranged in rather irregular oblique 

series. The sides behind pectorals contain larger spinous plates, and the tail below 

lateral line is densely scaled, leaving only a narrow naked strip along each side of 

anal base. As stated, the upper half of head is densely covered with small prickles. 

As in other species of Icelus, the upper preopercular spine may be simple or bifur- 

eate. The latter condition obtains in most of ourspecimens. All of the preopercular 
spines are weaker than in other species of the genus. 

Compared with the nearest allies, J. ewryops and I. canaliculatus, the species is 

further distinguished by its more robust body (the depth approximately 5 in length 

instead of nearly 6), by the smaller eye (in which the snout is contained 14 times 

instead of nearly twice), the narrower interorbital space, the very slight develop- 

ment of the occipital crests, the obsolescence of the occipital spines, and the great 

height of the spinous dorsal fin in the male specimens. It has also a shorter second 

dorsal fin, the formula in 11 specimens being 1x-19, rx-19, 1x-19, 1x-19, rx-19, rx-20, 

x-19, x-19, x-20, x-20, x-20. It has less the appearance of a deep-water species, 

the mucous canals and pores being less conspicuous and the color lighter, with no 
brownish-black or blue-black tints. In alcoholic specimens the upper parts are light 

brown, the lower side of head and belly, including the ventral fins, whitish. A 

vertical black bar occupies base of upper half of pectorals, a streak extending from 

its lower end out along middle ray of fin. The black bars characteristic of its con- 

geners are here represented by irregular, rather sharply defined blotches on back 

and sides. These extend also onto spinous and soft dorsal fins. A distinct dark 

streak runs forward from eye, crossing premaxillaries, and leaving tip of snout pale. 
Mouth and gill-cavities white. 

Numerous specimens were taken at station 3339, south of the Alaskan Peninsula, 
at a depth of 138 fathoms. 

56. Icelinus borealis sp. nov. (Plate 25.) 
Very similar to I. oculatus, but differing in the large size of the preopercular spine, 

the smaller, less elliptical, eye, the wider interocular space less abruptly expanding 

anteriorly, the lower occipital ridges, and in the much smaller size. 
Body slender, tapering rapidly backward to caudal peduncle, whose least depth 

is 3} to 4} in its length; depth 43 to 5} in length, in specimens 1% to 3} inches long. 
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Head long, smaller than in J. oculatus, 2} in length. The occipital ridges blunt, 

the included space gently concave, not pit-like. Interorbital space wider than in 

I. oculatus, not distinctly concave, the median ridge very faint, the width about 

one-fourth eye (in oculatus about one-tenth eye). Supraocular and occipital ridges 

rugose or minutely pitted. Two conspicuous mucous pores behind each eye, the 

anterior margins of the pores often elevated to form a spinous projection. Eye 

small, 4 in head. Mouth large, extending beyond vertical from pupil, 2} in head. 

Teeth in narrow bands on jaws, vomer and palatines. The two anterior pores on 

mandible open together at symphysis, as in all the other species of the genus except 

I. oculatus, where they open separately, on either side of the symphysis. Preoper- 

eular spine large, about as large as eye, with three antler-like processes directed 

upward. Below this is a weak spinous projection directed backward (wanting in 

many specimens) and two stronger ones downward and forward. A spinous point 

at the lower angle of subopercle; an indistinct spine terminating occipital ridge. 

Armature of sides as in J. oculatus, the dorsal series of plates extending continu- 

ously onto back of caudal peduncle. No scattered plates behind pectorals. A large, 

rather broad, supraorbital flap, bifid or trifid, or occasionally with more than three 

terminal filaments; the height of flap equals or slightly exceeds diameter of pupil. 

A white filament near tip of maxillary; two pairs on occipital ridges; one, not wholly 

constant, on cheeks overlying suborbital stay; a few scattered ones accompanying 

plates of lateral line. None of the dorsal spines elevated. Pectoral fins reaching 

slightly beyond origin of anal. Dorsal 1x or x-16 or 17; anal 12 to 14; pectoral 16; 

lateral line 39. Length 75 mm. 

Color: Olivaceous above, sides of head and body vermiculated and blotched with 

olive brown, especially along middle of sides; white below, nearly to lateral line. 

The back with four black crossbars, as in J. oculatus. A dark blotch on cheek, and 

a dark streak forward from eye. Membrane between first two spines of first dorsal 

dark, usually a black terminal bar posteriorly; second dorsal, pectorals, and caudal 

with faint oblique bars. No dusky patch at base of pectoral. Anal translucent. 
Numerous specimens taken both north and south of the Aleutian Islands and in 

Bristol Bay, at stations 3213, 3214, 3222, 3223, 3224, 3226, 3235, 3258, 3265, 3286, 3293, 

3303, 3319, 3321. The depths range from 11 to 121 fathoms. It is impossible to com- 

pare this or any other described species of Icelinus with Jcelinus australis Eigenmann, 

described from partially digested specimens. From Eigenmann’s description of the 

preopercular spine, it is even doubtful whether his species is a member of the genus 

Icelinus. 

57. Artediellus pacificus sp. nov. 

Very closely related to A. uwncinatus, differing in the entire obsolescence of the 
occipital protuberances or ridges, in the increased number of cirri on the head, the 

more numerous pores of the lateral line, the greater number of rays in the pectoral 

fins, and the reduction in the rays of the caudal. This diagnosis is the result of a 

comparison of our type with Collett’s description of Centridermichthys uncinatus 

(Norske Nord-Havs Expedition, 1880, 29), no typical specimens being at hand for 

comparison. Specimens of Artediellus from the coast of Massachusetts also differ 

from Collett’s description and may be specifically or subspecifically separable. 

Length of head (measured to end of opercular flap) 22 to 2,4; depth 44. Least 

depth of caudal peduncle 1} times in orbit; its length, from base of last anal ray, 28 

in head. 

Head evenly rounded in all directions, the orbital region not elevated, the snout 
not angulated. Mouth slightly larger in males than in females, reaching vertical 

from middle or posterior margin of pupil, 2} to 2! in head. Lower jaw shorter than 

the upper, a portion of the premaxillary band of teeth projecting beyond the 

mandible in closed mouth. Teeth cardiform, in rather broad bands in jaws, and in 

patches of varying size on vomer and palatines. In some specimens a few teeth 
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occur in a single convex series on front of vomer, and but three or four form a line 

on palatines; in others, we find an irregular double series or a narrow band on each 

of these bones. The teeth are always strong, and are probably in adult specimens 

never entirely wanting on either vyomer or palatines. Longitudinal diameter of 

orbit 34 in head. Interorbital space very narrow, shallowly concave, entirely 

occupied by the supraocular canals, which unite in a single pore opposite posterior 

margin of orbit. Leastinterocular width two-thirds pupil. Premaxillary processes 

projecting but little beyond the profile. Nasal spines very small. Both pairs of 

nostrils in short tubes, the posterior situated on anterior orbital rim. 

Occiput with two very inconspicuous low rounded ridges, appreciated with diffi- 

culty, and sometimes entirely wanting. No trace of the occipital spine which is seen 

in Massachusetts specimens of Artediellus, nor of the conical protuberance described 

and figured by Collett. Barbels numerous. Maxillary barbel large and conspicuous, 

sometimes simple, more often compound, furnished with from one to four short 

lateral branches. A well-developed supraocular cirrus, and a pair of cirri on poste- 

rior margin of occiput, the latter occupying the position of occipital spines. A 

short cirrus near base of opercular flap, and two or three on preopercle, two of which 

are usually at base of the preopercular spines. Two cirri on anterior part of trunk, 

one immediately above base of pectorals, the other half way between lateral line 

and front of spinous dorsal. Sometimes additional cirri above front of lateral line 

and on lower margin of subocular ring. A series of four or five very short cirri 

crosses the eye horizontally immediately above the pupil. Gill-membranes broadly 

united, joined to the isthmus anteriorly, with a wide free margin. Gills 34, no slitor 

pore behind last arch. Preopercular spines as in 4. wncinatus, the upper one without 

smaller basal spine. 

Dorsal fins well separated, low in females, extraordinarily developed in males, the 

spinous dorsal in the latter well overlapping front of second dorsal and having all 

of the spines exserted, the median ones for half their length. These exserted spines 

have their free portions narrowly margined with membrane, which widens at 

their tips to form a cutaneous flap. Soft dorsal also somewhat elevated in males. 

Ventral fins reaching half way to vent in females, about three-fourths this distance 

in males. 

Dorsal vil or viI-12 or 13; anal 11 or 12; pectoral 23 (22 to 24); ventral 1, 3; 

caudal with 9 divided rays (not 11 as in C. wncinatus); lateral line 24 (22 to 26). 

A series of five wide mucous slits running along lower edge of suborbital ring and 

across cheeks. Poresof lateral line minute, at the ends of short downwardly-directed 

branches, the main line opening in a large slit like pore at base of caudal. 

Color much as in 4. wncinatus, the lower parts whitish, unmarked, the dorsal region 

of the trunk crossed by three wide dark bars, which often in adults break up into 

spots separated by vermiculations of the lighter ground color. One of these bars is 

below the spinous dorsal, running downward and forward to base of pectorals; the 

second is under soft dorsal, the third on caudal peduncle. Top and sides of head 

generally dark, with fine light dots or vermiculations. A light streak sometimes 

present, extending from preopercular spine forward and inward, meeting its fellow 

immediately behind eyes. This V-shaped mark is usually absent or inconspicuous, 

but is sometimes in young specimens formed of bright silvery-white pigment. 

Other silvery spots or blotches may occur on the lighter intervals of the back or 

sides. Pectorals, dorsal, and caudal cross-banded; a black blotch at base of upper 

and one at base of lower pectoral rays. Tips of elongate dorsal spines of the male 

black. Ventrals and anal unmarked. 

Taken abundantly at stations 3216, 3219, 3222, 3228, 3251, 3252, 3254, 3259, 3265, 3267, 

3272, 3273, 3278, 3279, 3280, 3281, 3282, 3285, 3293, 3294, 3302, 3306, and 3323, at depths of 

from 8to61 fathoms. The above stations are in Bristol Bay, excepting 3216 (south of 

Sannak Island) and 3323 (north of Unalaska Island). 

F. R. 93 27 
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58. Cottus aleuticus sp. nov. 

Uranidea microstoma, Lockington, Proc. U. 8. Nat. Mus. 1880, 58; not of Heckel. 

In appearance resembling C. philonips ; the head small, its width but one-fourth 

greater than its depth, the body low and but little compressed, the depth at shoulders 

but little greater than the width. Caudal peduncle moderate, not slender, its length 

from base of last anal ray 13 to 14 in head; measured from last dorsal ray but little 

more than half as long. Depth of caudal peduncle 4} to 44 in head. 

Head small, 3} to 34 in length; depth 5 to 5}. Mouth small, variable, maxillary 

reaching vertical from front or middle of pupil, 2? to3 in head. Vomerine patch of 

teeth small, the palatines toothless. Preorbital as wide as eye, produced anteriorly 

into a convex lobe which conceals all but the widened tip of the maxillary. Both 

pairs of nostrils opening in short but evident tubes, «a character not known by us to 

exist in any other species of the genus. Eye 4} to 4? in head. Interorbital space 

narrow, the least width of the bone slightly less than half the vertical diameter of 

orbit, in adults 160 mm. long, much narrower in younger specimens. In this respect 

our specimens differ conspicuously from the types of C. microstomus, in which the 

interorbital width is said to equal vertical diameter of eye. As in C. philonips, we 

have but a single preopercular spine, which is straight and directed obliquely upward. 

Preopercular margin below the spine evenly rounded. Subopercular spine well 

developed. 

Lateral line complete, following outline of back to opposite last dorsal ray, where 

it abruptly declines to middle of caudal peduncle. Body naked or with a narrow 

band of prickles extending from upper axil of pectorals along under side of lateral 

line. 

Dorsals more or less joined at base in all our specimens, but varying in the height 

of the connecting membrane, which usually joins well up on first ray of soft dorsal, 

sometimes at its extreme base. The spinous dorsal is long, with 9 spines in 13 speci- 

mens examined, 10 spines in 5 specimens. The first two spines are very closely 

approximated, and spring from a single wide interspinal. The first spine is easily 

overlooked, as has been done by us (Investigations in the Columbia River Basin, 

1894, p. 54), and possibly also by Lockington in his description of C. micros- 

tomus. Spinous dorsal low, the soft dorsal higher, the longest rays equaling length 

of snout and half eye, the last rays when depressed not quite reaching base of 

caudal. Anal fin much shorter than soft dorsal, its last ray under the fourth or fifth 

before the last ray of dorsal. Caudal truncate, slightly rounded when spread, its 

length 14 to 1} in head, its rays twice forked. Pectorals reaching to or nearly to 

front of anal. Ventrals varying in length, not quite reaching vent in any of our 

specimens. Pectoral rays all simple. Dorsal and anal rays all simple except the 

last, which is usually divided to the base in the dorsal, and sometimes divided in 

the anal. 

Dorsal 1x or xX, 18 or 19; anal 13 or 14; pectoral 13 to 15; ventral1,4; caudal 8 or 9 

(forked rays); 35 to 37 pores in lateral line. 

Head and body light brown, mottled or spotted above, the darker markings on 

back often arranged as six crossbars, of which two are below spinous dorsal, three 

below soft dorsal, and one on caudal peduncle. These are usually broken up into 

spots or reticulations, and are often obscure, sometimes wanting. Usually a light 

bar downward and backward from eye. Rays of dorsals, pectorals, and caudal 

crossed with series of dark blotches. Ventrals and anal light, very obscurely barred 

with darker. 

This species was very abundant in the small stream passing through the village 
of Iliulink, Unalaska, living both in the upper strictly fresh-water portion of the 

stream and in the lower more or less brackish part. A specimen transferred to the 

salt-water aquarium on the Albatross seemed to suffer no inconvenience from the 

change of water and lived for several days. This is probably the Uranidea micros- 

toma of Lockington, based on specimens collected near St. Paul, Kadiak, and con- 
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sidered by the describer to be identical with other specimens examined by him from 

the Aleutian Islands. Four specimens were collected by us May 26, 1889, in a small 

stream entering Departure Bay, Vancouver Island. These exhibit perfectly the 

differences separating C. aleuticus from its nearest ally, C. philonips. 

59. Cottus asper (Richardson). 

Five specimens taken in a small stream emptying into Departure Bay, Vancouver 

Island. The head is naked in all of these and the prickles absent on belly, along 

bases of spinous dorsal and anal fins, and on caudal peduncle. 

Bee sarge ed LD s : 
| | 

First dorsal. | Second dorsal. | Anal. | 

ays ct te oa vit| Ix | : 

Specimens .....- 1 | 4 | 

60. Acanthocottus sellaris sp. nov. 

Cottus quadrifilis Bean, in Nelson’s Report, Natural History Collections in 

Alaska, 1887, 309, pl. xvii; not Porocottus quadrifilis Gill. 

Head cuboid, the anterior profile of snout subvertical, the greatest width a trifle 

more than the depth at occiput. Cheeks subvertical. Interorbital region elevated, 

the supraorbital rim furnished posteriorly with a low tubercle which usually bears 

an inconspicuous cirrus. The interorbital space is rather wide, transversely concave, 

its least width 24} in eye. Occipital depression well marked, the ridges unbroken, 

straight, converging rapidly backward, the distance between their tips but two- 

thirds that between their anterior ends. From the latter two low ridges converge 

for a short distance upon the floor of occipital depression. The ridges do not termi- 

nate in spines, but bear small cirri similar to those above eye. Like the latter, these 

cirri may be indistinctor wanting. Maxillary reaching vertical from posterior margin 

of pupil, 23 in head; eye 33, slightly exceeding snout. Nasal spines very strong. 

Two short spines diverge from angle of preopercle, the upper one slightly curved, 

directed upward and backward, half the diameter of orbit, the lower directed 

straight backward, two-fifths the length of the upper one. Below these are a short 

spinous projection concealed in the skin, and a longer spine directed downward and 

forward. Opercle with three lengthwise ridges, the uppermost ending in a definite 

sharp spine. Subopercular spine well developed; a spine also at posterior end of 

interopercle and one at shoulder, Gill-membranes broadly joined to isthmus, with 
a wide free fold posteriorly. 

A few small prickly plates behind axil of pectorals; skin otherwise smooth. Occi- 

put and nape thickly covered with minute dermal papillie, interspersed with very 

small mucous pores, which are distributed also over the anterior part of the head. 

Pores on mandible and preopercular margin small, not better developed than in other 

species of Acanthocottus. Lateral line giving off pairs of short diverging branches, 

at the tips of which are the pores. Dorsals connected at extreme base, soft dorsal 

terminating slightly behind the anal. Fins all low. Ventrals reaching vent. Pec- 
torals to opposite third ray of anal. 

The following is a table of fin rays in ten specimens: 

Spinous | Second } danas Morsalt Anal. he Caudal. 

Number of rays..--.-.- VED selon 145) 10)| 1%) 12 16 9 

Number of specimens. . 10 2 Er PAA By/al| taal 10 10 

Head 2# to3 in length; depth 33. Pairs of pores in lateral line 32 to 34, Branchi- 
ostegals 6, 
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Color in spirits: Upper parts brownish, with two very conspicuous white saddle- 

shaped bars extending downward and forward from back. The first of these, about 

as wide as orbit, extends from below the dorsal notch in a straight line toward 

lower axil of pectorals, including above the posterior margin of spinous dorsal and 

the extreme basal portion of first rays of soft dorsal. The second bar ineludes 

dorsally the terminal portion of soft dorsal upon which it extends and the anterior 

portion of caudal peduncle. Like the anterior bar, it is variable in width; it extends 

forward and downward to below caudal peduncle. The ground color becomes inten- 

sified along the margins of these light bars. Caudal with a light basal bar which 

becomes widened and pure white in its lower half, adding a third to the series of 

conspicuous light markings. In some specimens these white bars are tinged with 

brownish; hence less conspicuous. Under parts whitish. Lips and lower jaw with 

light and dark crossbars, which are often indistinct. Branchiostegal membranes 

sometimes with indistinct crossbars. The darker interspaces below soft dorsal and 

on caudal peduncle usually encircle the body below, but are sometimes (in males) 

broken on middle of sides with spots and blotches of white (see figure in Nelson’s 
report cited above). Axil of pectorals usually with two round white spots, most 

distinct in males. Basal portion of anterior face of pectorals dusky or black, in 

males with two round white spots; fin distally barred with light and dark. Caudal 

erossbarred. Anal and ventrals with faint crossbars or plain. Dorsals blackish. 

Taken abundantly in Bristol Bay, Alaska, at stations 3229, 3230, 3231, 3232, 3233, 

3234, 3244, 3247, and 3300; depths, 5 to 17 fathoms. 

We are unable to follow Dr. Bean in identifying this fish with Porocottus quadrifilis 

Gill (Proc. Acad. Nat. Sci. Phila. 1859, 166). The latter is described as having a 
single hooked preopercular spine, an opercle without rib or spine, and large pores 

on head and lower jaw. None of these statements apply to the present species. 

P. quadrifilis is also said to have five branchiostegal rays, but this is possibly an 

error. It is also described as having a slender superciliary filament, and one on each 

side of nape. We do not find, to offset these, any details in the original description 

which agree strikingly with our fish, even the color being inapplicable. 

61. Acanthocottus polyacanthocephalus (Pallas). 

This species closely resembles A. humilis, but differs in the much deeper and less- 

depressed head and body, the larger preopercular spines, the shorter and usually 

less-pronounced occipital crests, the absence of spinous plates on sides of body, and 

the presence of 10 (very rarely 9) spines in the dorsal fin. The coloration is also 

different, the dark bars on back being much better defined, not breaking up at an 

early age, as in A. humilis, into small black spots and blotches. None of our speci- 

mens show a pore behind the last gill, though this is constantly present in A. humilis. 

In both species the top and sides of head, including nape, are covered with small 

dermal warts. Both agree, also, in possessing supraorbital and occipital tubercles, 

behind the former of which is a cluster of short diverging ridges. Neither species 

seems to possess filaments on the head. Ina highly colored male of 4. polyacantho- 

cephalus, exhibiting round white spots on lower part of sides and with horny tuber- 

cles on the inner surfaces of the pectoral rays, the sides of the body both above and 

below the lateral line are beset with sparse strong-embedded spines directed back- 

ward. Allother specimens are naked, and it is probable that 4. polyacanthocephalus 

never develops the circular spinous plates characteristic of A. humilis and some other 

species. 

The following table gives the fin rays in 32 specimens: 

Spinous dorsal. Soft dorsal. Anal. 

Specimens .-.. 2 30 
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Taken at Makushin Bay, Unalaska Harbor, and near mouth of Unalaska River; 

at Shaw Bay, Unimak Island; at Herendeen Bay, and at the following stations in 

Bristol Bay: 3229, 3231, 3232, 3233, 3291, 3296, 3303; depth, 74 to 33 fathoms. 

62. Acanthocottus humilis (Bean). 

This species has a very slender body and an extremely wide, flat head, the latter 

strikingly triangular when viewed from above, due to the regular way in which it 

tapers toward the snout. The species is further distinguished by possessing but 9 

dorsal spines and by the presence of an irregular series of circular spinous plates 

above the lateral line. These plates are not present in very young individuals. 

They are beginning to make their appearance in a specimen 6 inches long, and are 

invariably present in all our larger specimens. In adults the region below the 

lateral line contains strong spinous prickles, mostly concealed in the skin and 

directed backward. Some of the anterior ones may be broader and may have more 

than one point, but none are circular with a rosette of short spinous points, as is 

the case with the dorsal series. 

Occipital crests long, gently converging behind, suddenly diverging near their 

posterior ends. Distance from supraorbital to occipital tubercle 14 times the dis- 

tance between the two supraorbital tubercles (the two measurements about equal in 

A. polyacanthocephalus). A sharp ethmoidal ridge extends backward from the level 

of the nasal spines to above front of pupil. Preopercular spines varying in length 

as in other species, the upperspine in older specimens usually not equaling diameter 

of eye. Pore behind last gill-arch always present. Spinous dorsal low, an unusu- 

ally long interval between the two dorsals. Below are the fin rays in 23 specimens: 

Anal. | First dorsal. | Second dorsal. | 

|\. Basteeee 

| | 
Baypeeistt. ab: VIII IX| K| 15| 16 \emareleatenh meadsly sats 

Specimens .... 1 21 1 | 6| 16 1 Dyas ees 

The type of A. humilis has dorsal x-16; anal 13. According to Mr. Barton A. 

Bean, two specimens in the United States National Museum, collected by L. M. Tur- 

ner, at St. Michaels, have dorsal 1x-15, anal 14, and dorsal x-15, anal 14. 

In the young, the dark dorsal bands are less sharply defined than in 4. polyacan- 

thocephalus, and in adult specimens they entirely disappear, breaking up into sharply 

marked black spots and vermiculating blotches and lines, which closely cover the 

upper parts. 

Specimens were taken in the seine at the mouth of the Nushagak River, and one 

with a hand line at station 3290, Bristol Bay, 16 fathoms. All others were dredged 

in Bristol Bay, at depths of 3} to 21 fathoms, stations 3228, 3229, 3230, 3233, 3242, 3243, 
3244, 3245, 3248, and 3250. 

A, humilis closely resembles the description of A. jaok, with which it may well be 

identical. We do not venture to make this identification, as A. jaok is said to have 
but 7 dorsal spines, a number we have not found in 4. humilis. 

63. Acanthocottus verrucosus (Bean). 

Heretofore known only from the type (34 inches long) collected by Dr. Bean at Plover 

Bay, Siberia. The Albatross collected numerous specimens, the largest 16 inches 

(405 mm.) long. Adults possess the same combination of characters assigned to the 
immature type, having the top of the head strongly verrucose, the preopercular 

spine short, supraorbital and occipital filaments present, and the rays of dorsal and 

anal fins numerous. In addition they exhibit spinous plates along the sides, 

extremely high vertical fins, and very large supraorbital and occipital tubercles, 
from the summits of which the filaments arise. 
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The spinous plates above the lateral line are similar to those found in A. humilis, 

the anterior ones at least being circular, with a depressed center, and having the 

margin provided with a series of short, strong spines, sometimes interrupted for a 

short distance anteriorly. Under soft dorsal and on caudal peduncle the plates are 

smaller and less regular, being often much reduced in size, bearing 2 or 3 prickles 

directed backward from the margin. Below the Jateral line are plates similar to 

those above, but fewer. 

Cephalic tubercles are undeveloped in the young, but become very conspicuous in 

half-grown and adults. One above posterior margin of orbit and one at hinder edge 
of occiput are the largest and bear the short filaments. These rise very abruptly 

without evident connection with ridges. Behind the supraorbital tubercle is a 

smaller one, sometimes accompanied by one or two still smaller elevations, recalling 

in their arrangement the digitate postocular ridges of A. humilis and A. polyacantho- 

cephalus. Asmaller tubercle is present also immediately in advance of the principal 

occipital one. Preopercular spine short, the upper one not exceeding, sometimes 

much less than, longitudinal diameter of orbit. A well-developed pore behind last 

gill. Dorsals very high, without appreciable interspace, the longest spine sometimes 

equaling length of snout and eye, 24 in head, equaling the longest rays of soft dorsal. 

Fin rays are as follows in 16 specimens: 

| First dorsal. Second dorsal. | Anal. | 

| FS : | | } | 

| RAVAvenesose aes x XI 15 16 17 19 12 13 14 | 17 

| Specimens -.--.| 15 1 22 39 4 1 1] 10 eal 3 
| | | 

The largest specimen is nearly uniform in the coloration of the upper parts, 

showing but faint traces of the dark bars usually found in this group. In all 

other specimens these are distinctly marked, though more irregular and less sharply 

defined than in A. sellaris and A. polyacanthocephalus. As usual, there is a broad 

bar under spinous dorsal, two narrower ones under soft dorsal, and a fourth on end 

of caudal peduncle. The ground color is unusually pale. In a highly colored male 

the lower part of sides is blackish, provided with roundish large white spots, the 

margins of which are often made conspicrons by a series of minute black specks. 

The fins are conspicuously barred. In most specimens a broad band of the light 
ground color crosses occipital region and extends backward and downward, including 

margin of preopercle above the spines and the greater portion of the opercle. 

Taken at Unalaska, and in Bristol Bay at stations 3228, 3231, 3232, 3233, 3234, 3245, 

3293, and 3300; depths, 5 to 30 fathoms. 

64. Acanthocottus laticeps sp. nov. (Plates 26 and 27.) 

Cottus teniopterus Bean, in Turner’s Contributions to the Natural History of 

Alaska, p. 94, plate 6; not of Kner. 

Differing from A. /@niopterus Kner in the following respects: 

(1) The interorbital width is greater, 1} times the diameter of the eye in laticeps, 

equaling the eye in teniopterus. 
(2) Similarly the distance between the anterior ends of occipital ridges is 13 times 

diameter of eye in laticeps, equal to eye in iwniopterus. 

(3) Conspicuous supraorbital and occipital tubercles in laticeps, each surmounted 

by a fleshy filament; in taniopterus ‘‘crown and occiput are without prominences or 

spines, covered only with naked warty skin.” 

(4) In laticeps the preopercle has two diverging spines, a single downwardly 

directed spine below them. In teniopterus are two downwardly directed spines 

below the angle. 

(5) The ventrals are much shorter, not reaching vent when depressed, while in 
twniopterus they reach the anal papillw. The dorsals are also much lower in laticeps. 
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ACANTHOCOTTUS LATICEPS sp. nov. 
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The principal features of this species are the very broad, flat head, the short, wide 

snout, the projecting lower jaw, the two pairs of cephalic tubercles provided with 

filaments, the verrucose head, the very short preopercular spines, the large pore 

behind the last gill, the presence of circular spinous plates above the lateral line 

and prickles below it. 

Head and anterior part of body broad, depressed, the depth of head at occiput 

1% in its greatest width, its length 2% in body. Body tapering to a slender caudal 

peduncle, whose least height is equal to diameter of eye. Depth of body 4 to 4% in 

length. Interorbital space very wide, shallowly concave, its width 1? times diameter 

of orbit, and 4 to 44. in head. The low supraocular ridge ends in a blunt tubercle 

above hinder margin of eye, which grows higher with age. Occiput depressed, 

bounded by two low ridges which converge very strongly toward the nape, where 

they curve out again in low, rounded tubercles. The inclosed depressed area is 

twice as wide anteriorly as it is at the narrowest posterior part. A strong temporal 

ridge, less distinct in young specimens. Nasal spines very small. Mouth wide, 

transverse, oblique, the maxillary reaching vertical from hinder edge of pupil, 24 in 

head. Mandible with its triangular tip protruding well beyond upper jaw in adults, 

the jaws nearly equal in young. Length of snont equal to interorbital width. 

Bands of short cardiform teeth on the jaws, and a broad patch on vomer; none on 

palatines. A conspicuous pore behind last gill. Gill-membranes almost wholly 

joined to the isthmus, the free border scarcely noticeable, its width less than one-third 

the diameter of the small pupil. Eye small, shorter than snout, 54 to6+in head. Pre- 

opercle with two short strong spines diverging backward, and a strong concealed 

point below directed downward and forward. Upper preopercular spine about equal 

to eye, but little longer than the lower, reaching one-third the distance from its base 

to the tip of the opercular flap. Opercle with a well-marked longitudinal rib, ending 

in a sharp point. Scapular and subopercular spines present. Entire top and sides 

of head, nape, and anterior dorsal region covered with small dermal warts. Supra- 

orbital and occipital tubercles with short filaments. 

Space above the lateral line with an irregular series or double series of large round 

spinous tubercles. A few scattered plates on sides below the lateral line. Axil 
smooth. Plates of lateral line concealed in skin. 

Spinous dorsal low, its longest spine 14 in second dorsal, 3 in head. In some speci- 

mens a single line of small sharp tubercles, resembling spines, extends along each 

side of the rays of the second dorsal. ‘She two dorsals are separated by a narrow 

space. Pectorals large, reaching front of anal, the lower rays much thickened. 

Caudal rounded. Ventrals reaching two-thirds distance to vent. Dorsal 1x-14; 

anal 13; pectoral 18; ventral 1, 3; lateral line 36-40. Length 6-11 inches. 

Color: Dark olive-brown above, with faint traces of blackish bars; sides spotted 
or marbled with whitish. Belly, and lower parts generally, white. A blackish 

blotch on cheeks, one on opercle, and a third on front of mandible. Pectoral rays 

dusky, the membrane whitish, the fins crossed by three or four wavy black bars, 

which sometimes join, inclosing oblong or roundish white areas. Spinous dorsal not 

banded, the dusky and translucent areas variously arranged. Soft dorsal, with 

five oblique broad dusky bars. Anal with four bars, sometimes uniting to inclose 

white spots. Caudal similar to pectoral and anal. Brilliantly colored males are 

largely black on sides and below, with many large, rounded, partially-confluent, 
pearly-white spots. 

Thirteen specimens from the Nushagak River, near its mouth; one from Herendeen 

Bay, on the northern side of the Alaskan Peninsula. 

65. Acanthocottus profundorum sp. nov. (Plate 27.) 

A deep-sea form, allied to A. bathybius Giinther, from which it differs in the 

obsolescence of the occipital and nasal spines, the absence of the accessory spine 

in advance of upper preopercular spine, and in the more numerous rays of dorsal 

and anal fins, From above, the head appears smooth and evenly rounded, without 
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projecting spines or ridges. The occipital depression is very shallow, the occipital 
ridges depressed, scarcely noticeable, ending in depressed spines which are made 

out with difficulty. 

Nasal spines undeveloped, the nasal bone small, posteriorly pointed, but not fur- 

nished with a projecting spine. Upper preopercular spine strongly compressed, 
curved upward, not reaching opercular margin, its length equaling diameter of eye. 

No spine at its base in front, as in A. bathybius. Below it are two short, strong 

spines directed downward and backward, and one more slender downward and 

forward. Opercle with a longitudinal rib ending in a short spinous point. A short 

spine on angie of opercle, and one below it on interopercle. Mucous canals every- 

where greatly enlarged, giving a spongy texture to the entire head; series of very 

conspicuous pores on the preopercle, the mandible, and below suborbital chain. 

Head 23 in length; depth 5. Dorsal vi1I-13; anal 10 or 11; pectoral 17 or 18; 

ventral 1, 3. Lateral line with 17 pores. 

Mouth broad, oblique, maxillary reaching middle of pupil, 2} in head. Mandible 

slightly protruding. Minute teeth in upper jaw anteriorly in two rather distinct 

rows, laterally in narrow bands. Teeth on vomer, none on the palatines. Eye 

longer than snout, 33 to 4 in head. Interorbital width one-half diameter of orbit. 

Gill-membranes widely joined, with a wide, free posterior edge. No slit or pore 

behind last gill. Body smooth, without plates, granulations, or filaments. No 

plates developed in connection with the lateral line. Pores of lateral line in a double 
series; the two closely approximated, those of the lower series much the largest. 

Longest rays of second dorsal half length of head, twice the longest dorsal spine. 

Pectoral reaching front of anal or slightly beyond. Ventrals short, not nearly 

reaching vent. Upper parts very light-brownish, the belly and sides below lateral 

lines dark brown. Fins blackish. Mouth and gill-cavity dark. 

Three specimens, 49 to 55 mm. long, from station 3329, north of Unalaska Island; 

depth 399 fathoms. 

66. Gymnacanthus pistilliger (Pallas). 

We agree entirely with Dr. Bean and Mr. Dresel (Proc. U. 8S. Nat. Mus. 1884, 251) in 
considering the North Pacific species, G. pistilliger, distinct from the North Atlantic 

form, G. tricuspis. We have not had an opportunity to make direct comparison 

between the two, but find the following differences on comparing our specimens with 

the current descriptions of G. tricuspis. G. pistilliger has a different fin formula, 

the spines and rays of dorsal and anal fins being fewer in number. ‘This is shown 

by the following table, based on an examination of 40 specimens: 

Spinous dorsal. | Soft dorsal. Anal. | 

Rayeeneesnse IBre Bs aa se Bol ee eet on eel Gu endian) 

Specimens ... 10 30 1 17 21 1 2 28 w | 

The normal formula may therefore be given: Dorsal 1x or x-13 to 15; anal 15 to 17. 

The type of G. pistilliger is said to have dorsal 1x-13; anal 16; and its synonyms, 

G. ventralis Cuvier & Valenciennes and G. intermedius Temminck & Schlegel, have 
respectively dorsal 1x-13, anal 17, and dorsal 1x-13, anal 14. 

In G. tricuspis, the formula is dorsal XI or x11 (rarely X)-15 to 17; anal 16 to 19. 

The dorsal fins are more widely separated in G. pistilliger, where the interspace is 

equal to half or more than half the diameter of the pupil. 

The vertebre are fewer in number, 12-+-24, instead of 124-28. 

In G. pistilliger an obtuse prominence above the hinder margin of orbit bears in 

young individuals a slender cirrus, which frequently disappears in adults. Behind 

the eye a continuous occipital ridge bears three smaller bony prominences, the first 
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immediately behind the eye, the second and third approximated at posterior end of 

ridge. These bear no cirri. G. tricuspis has no tubercles on occiput. 

In males of G. pistilliger the postaxial region is furnished with a number of very 

slender filaments, each of which is expanded at tip into a compressed frond-like 

lamina, having the free edge more or less laciniate or fringed. These expanded tips 

are bright white and very conspicuous. No trace of them is present in females, but 

they develop in males at a very early age. These agree with the structures described 

by Pallas, on which he based the name pistilliger. They seem to be absent in G. 

tricuspis. 

The upper preopercular spine is sharply bifurcate in even our smallest specimens 

(50 mm.), but in these no trace of a second medial upwardly directed spine is 

present. The latter is evident in specimens 70 mm. and more in length, and a small 

concealed prominence representing a third spine is exceptionally present. 

The following table gives in millimeters the total length, the depth of body, and 

length of head in eight specimens: 

Lal Total Length Depth. 
length. | of head. 

Mm. Mm. Mm. 
156 44 27 
145 393 254 
142 384 244 
135 FI ucla he 
135 40 25 
134 37 24 
125 344 21 
93 254 16 

Very young specimens show no groups of granulations on head or nape, these being 

usually wanting in specimens less than 100 mm. long. In older specimens they are 

variously developed, the degree of armature dependent neither on age nor sex. They 

are never armed on interorbital space, being unlike G. galeatus in this respect, the 

granulations being confined to the occipital and nuchal regions, with an additional 

elongate patch on the upper part of the opercle. In highly developed males the 

dorsal and ventral rays are accompanied with series of tubercles. 

The color is brown above, with very narrow vermiculating lines of lighter; a 

black blotch on cheeks, more conspicuous in males, and four inconspicuous crossbars 

on back. The darker dorsal area is bounded below lateral line by an irregular 

series of dark streaks or blotches. In males the lower jaw and preopercle are 

cross-banded with black and light yellow; the abdomen, the lower half of sides in 

front of anus, and the prepectoral region, have large roundish white spots, separated 

by vermiculating areas rendered dusky by aggregations of coarse black dots. 

Ventrals dusky and silvery, the latter frequently forming crossbands. Spinous 

dorsal dusky or black, with irregular series of white spots not confined to basal 

parts of fin. In both sexes the pectorals, second dorsal, and caudal are translucent 

or yellowish, crossed by narrow black bars. 

The females are more numerous than the males in our collection, but the disparity 

in numbers is not so great as has been found by other writers. In 45 specimens 

examined as to this, 17 are males, 28 females. ‘l'aken abundantly in Bristol Bay at 

stations 3230, 3231, 3232, 3233, 3237, 3238, 3239, 3240, 3241, 3242, 3243, 3244, 3245, 3246, 

3289, 3291, 3296, 3300; depths, 34+ to 26 fathoms. 

67. Gymnacanthus galeatus Bean. 
A single male specimen, 210 mm. long, from Chernoffski Harbor, Unalaska Island. 

The sexual peculiarities are less strongly marked than in much smaller males of 

G. pistilliger. 

The ventrals extend but little beyond the front of the anal fin, and are unmarked. 

The abdomen is also plain, without the round white spots characteristic of male 
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specimens of G. pistilliger and G. tricuspis. These marks were apparently absent 
also in the type, as no mention is made of them. The spinous dorsal is not greatly 
elevated, its longest spine being contained 24 times in the head. It is without dis- 
tinetive markings, being colored like the soft dorsal, light yellowish, cross-banded 

with darker. Anal papilla short, 5 mm. in length. 

Plates on head as in description, covering the interorbital region, crown, occiput, 

and nape as far back as front of dorsal; present also on upper part of opercle and 

in a vertical streak immediately behind eye. A very prominent tubercle over hinder 

margin of eye, a constriction behind it. Occipital region broadly rounded, without 

tubercles or conspicuous prominences of any kind, but with three smooth areas 
corresponding in position with the tubercles of G. pistilliger, and perhaps present as 
such in the young. The anterior one is slightly elevated. Nosuperciliary filaments. 
Preopercular spines massive, short, with a single fork at tip, no accessory spines 
developed. Axil with prickly scales but without filaments. 

Dorsal x1-16; anal 19; lateral line 43; head 52 mm. long; depth 32 mm. The 
depth is 64 in the total length, not 7} as described for the type. 

This species is much more nearly related to G. tricuspis than to G. pistilliger. We 
have had no opportunity to compare it with the former, and follow Dr. Bean in 
considering it distinct. 

68. Enophrys diceraus (Cuvier & Valenciennes). 

Several adults taken with seine at Herendeen Bay, Alaska Peninsula. There are 
6 or 7 strong barbs inclined forward on the upper surface of the preopercular spine, 
which is very long, slender, and straight, reaching to below middle of spinous dorsal. 
Filaments arranged as in L. claviger, but those on posterior part of body much more 

numerous. Anal papilla very large, 27 mm. inaspecimen 195 mm. long. Thereseem 
to be no prickles on region above lateral line or on abdomen. 

Fin rays in 7 specimens are as follows: 

a Bpanons Soft dorsal. Anal. 

| set lia a 

RAYS ee eet e ee sme ces one Wale: 13 14 10 11 12 

Specimensincessemnicece ss sise u 4 3 1 2 4 

Stomachs filled with molluscan shells, mainly limpets. 

69. Enophrys claviger (Cuvier & Valenciennes). 

A single specimen, 25 mm. long, from station 3233, Bristol Bay, Alaska; depth, 7} 
fathoms. 

The upper preopercular spine is long and very slender, extending to below middle 

of spinous dorsal, bearing small serrations on anterior and posterior edges of basal 

half, but without larger teeth or accessory spinules. Area above lateral plates 

thickly beset with minute prickles; posterior part of abdominal region and the 

area above anal fin similarly beset with prickles which scarcely project beyond the 

small tubercles in which they occur. A few larger postaxial prickles and a small 

number of white filaments scattered along middle of sides. Filaments also at base 

of preopercular spines and 2 or 3 at tip of maxillary. 

Dorsal vui-14; anal 11; lateral line 35. It does not seem to us probable that this 
is the young of ZL. diceraus, as Dr. Bean would have it. 

70. Triglops beanisp. noy. (Plate 28.) 

Triglops pingeli Bean, Proc, U. 8. Nat. Mus. 1883, p. 355, not of Reinhardt. 
Diagnosis: This is the Pacific representative of the Atlantic 7. pingeli, from which 

it differs in the greater slenderness of the body, particularly of the caudal peduncle, 

in the somewhat smaller eye, the more pointed snout, the less fine subdivision of the 
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lateral folds, the less complete investment of the fins with prickly scales, and above 

all in the peculiar coloration of the male. 

Dorsal x or x1, 23 to 26; anal 24 to 26; caudal 12; pectoral 18; ventral1, 3; lateral 

line 48 to 50; branchiostegals 6. 
Description: Body heavy at shoulders, tapering rapidly to the slender caudal 

peduncle. Depth, Ginlength; depth of caudal peduncle, one-fourth its length from 

base of last dorsal ray. Head, 33 to 32 in length; its greatest width slightly less 
than its depth; its lower profile straight, the upper descending in a gentle, even 

curve. Mouth nearly horizontal, the maxillary almost reaching vertical from middle 

of eye, 2) to 24in head. Villiform teeth on jaws and vomer, none on palatines. 

Snout longer than eye, 3} to 34 in head; eye, 3} to 3%. Supraorbital rim slightly 

elevated, a groove-like depression behind it. Interorbital space rather wide, forming 

a shallow groove; its width 34 to 5 in diameter of orbit. Occipital ridges obsolete, 

a faint trace of them sometimes present, never ending in a spine. Opercle with 4 

spinous points, the lowermost directed downward and forward, the others radiating 

downward and backward. Branchiostegal membranes broadly united, free from the 

isthmus. 
Longest dorsal spine, 34 to 4 in head. Base of spinous dorsal, 1,5 to 14 in head; 

base of soft dorsal, 23 to 3in length of head and body; base of anal, 2,4; in head and 

- body. Caudal slightly emarginate, 2); in head. Head and upper part of body 

densely covered with very fine prickles, much finer than in 7. scepticus. The lower 

side of head, the maxillaries and a narrow strip along the lower side of cheeks 
naked. The usual series of enlarged prickles along the base of dorsals. Lateral 

folds few in number, scarcely exceeding the scutes of the lateral line. They leave a 

wide, naked strip along the base of anal and do not encircle the caudal peduncle 

below. Breast with 5 or 6 cross folds similar to those on sides. The scales along 

margins of folds very small, those of successive folds widely separated, not over- 

lapping, as in 7. scepticus. 
Color: Light olive brown above, whitish on lower parts of sides and below; the 

breast and belly, including area in front of pectorals, silvery. Back crossed with 

four saddle-shaped black blotches, most distinct in the males. The first of these is 

under the middle of the spinous dorsal and extends obliquely forward to the upper 

axil of pectorals. The second and third are under the soft dorsal, narrowing rapidly 

downward to lateral line. The fourth is on the back of caudal peduncle. In males, 
the lower ends of these crossbars are connected by a narrow lengthwise jet-black 

streak extending from shoulder below lateral line nearly to base of caudal. The 

narrow interval between this streak and lateral line 1s occupied by a bright silvery 

streak, interrupted by the dark crossbars. A black blotch at base of upper and one 

at base of lower caudal rays, and a small black spot near tips of the outer caudal 

rays; the fin otherwise unmarked. An indistinct, dusky blotch below the eye, and 
a dusky streak along under side of suborbital stay, extending forward along the 

margin of the preorbital, to tip of snout. A blotch on middle of maxillary and 

upper lip. Front of lower lip dusky. A dark blotch on opercle, and a dusky bar on 
branchiostegal membranes. 

In the females the general pattern of coloration is the same, but the darker mark- 

ings are less distinct, and the black lateral streak of the males is represented by a 
disconnected series of irregular dark blotches and vermiculations. In both sexes 

the dorsals and pectorals are crossed by narrow, dusky bars, formed by series of dark 

streaks on the rays. Mouth whitish. Gill-cavity silvery white, except the lining of 

opercle and outer half of branchiostegal membrane, which is dusky. 
Taken very abundantly at the following stations, located both north and south of 

the Aleutian Islands and in Bristol Bay: 3214, 3217, 3220, 3231, 3232, 3233, 3235, 3237, 

3238, 3241, 3248, 3250, 3264, 3265, 3275, 3281, 3284, 3287, 3289, 3290, 3291, 3294, 3296, 3298, 
3300, 3302. The depths range from 74 to 42 fathoms. Specimens 82 to 140 mm. in 
length. 



428 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

71. Triglops scepticus sp. nov. (Plate 28.) 

Very closely related to T. beani and T. pingeli, but different in the following 

respects: The eye is much larger, the snout shorter, and the maxillary shorter and 

broader. The maxillary bone and the lower half of cheeks are invested with 

prickles, not naked. The lower thickened portion of pectoral fin is produced to form 

alobe. The scales on the upper half of the body are much coarser. The dorsal 

series of enlarged prickles is much less conspicuous. The lateral folds are much 

more numerous, averaging about four to one pore of the lateral line, reaching to or 

nearly to the anal fin and encircling the caudal peduncle below. The ventral fins 

are much narrower and nearer together. The lateral line has a much more pro- 

nounced upward curve over the base of the pectorals. A short, high occipital ridge 

is present, but does not terminate in a distinct spine. (Occipital ridge obsolete in 

T. beani, a bare trace of it sometimes visible.) 

Dorsal, x1, 21 to 23; anal, 22 to 24; pectoral, 19 (18 on left side in two specimens) ; 

ventral 1, 3; caudal with 12 fully developed rays; lateral line, 46 or 47; branchios- 

tegals, 6. 

Body very robust, the upper profile descending rapidly from front of dorsal ina 

regular curve to tip of the short snout. Depth, 5} to54in length. Least depth of 

caudal peduncle, 44 to 42 in its length from base of last anal ray. 

Head of moderate length, 34 to 34 in body; its width is 14 to 2 in its length. 

Maxillary reaching to or nearly to vertical from middle of pupil, 24 to 24 in head. 

Mandible slightly projecting. ‘Teeth on jaws and vomer, none on palatines. Two 

blunt spines on occiput. Eye very large, 1} times the interorbital width and 2} in 

head. Preopercle armed with five small spinous points, the upper one pointing 

upward and backward, the second and third backward, and the lower two pointing 

forward. Opercle ending ina triangular spine. Branchiostegal membranes broadly 

united, free from the isthmus posteriorly. 

The upper part of the body and the top and sides of head, including all of cheeks, 

the lower, anterior, and upper parts of eye, and exposed portion of the maxillary, 

thickly covered with prickly plates. These are much larger, more spinous and scale- 

like than in 7. pingeli, and are on sides loosely arranged in series. Spines and rays 

of dorsal, caudal, and pectoral fins, covered with series of prickles nearly to their 

tips, except the lower thickened rays of pectorals, which are naked. A row of 

enlarged plate-like scales along the lateral line, becoming very indistinct posteri- 

orly. They are more numerous and less distinct than in 7. pingeli, 38 in number to 

opposite the last ray of second dorsal. A similar series along the base of dorsal fins 

ending opposite the posterior part of second dorsal. The lower half of the body is 
crossed at short intervals by transverse undulating folds of skin, about 180 in num- 

ber, the edge of each fold with small rough scales, causing it to appear sharply and 

finely serrate. These scales are much larger and more spinous than in T. pingeli and 

those of successive folds meet and overlap. The folds reach from the lateral line 

quite to the anal fin, and behind the anal completely encircle the caudal peduncle. 

In 7. pingeli the space along the anal and the lower sides of caudal peduncle is 
naked. 

Dorsal fins not connect»d, the membrane from last dorsal spine connecting with 
extreme base of first soft ray. Spinous dorsal higher than soft dorsal; the dorsal 

spines contained 24 times in length of head. Raysand spines slender. Base of anal 

equal in length to that of second dorsal, a little more than one-third length of body. 

Caudal truncate, with a number of short auxiliary rays above and below, and 

12 fully developed rays, each of which is twice bifurcate. Pectorals reaching 

beyond front of anal, the longest ray 1} to 1% in length of head. The lower rays 

are enlarged and exserted, forming a distinct lobe, some of the rays of which are 

longer than upper part of the fin. Ventrals reaching beyond vent, very narrow at 

base, inserted close together, the outer ray not provided with the broad membranous 

flap present in 7. pingeli. 
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Color: Olivaceous above, light yellow with more or less silvery on sides of head 

and belly. Traces of four saddle-shaped bands of darker color reaching across back 

and below lateral line; one under first dorsal, two under second dorsal, and one on 

back of caudal peduncle. More or less of the outer portion of gill-membranes black, 

edged posteriorly with white. Gill-cavity black and roof of mouth dusky, Perito- 

neum silvery grayish. Dorsal and caudal fins indistinctly blotched with black, the 

blotch on the dorsal corresponding more or less closely to the bars on the back. A 

large black blotch on upper part of pectoral and on sides of body just above axil. 

Several specimens, from 68 to 155 mm. in length, taken from stations 3215, 3222, 

3223, 3224, 3225, 3309, and 3339, south of Sannak and north of Unalaska Island, in 

43 to 138 fathoms. 

72. Triglops xenostethus sp. nov. (Plate 29.) 

Differing widely from other species of Triglops in the investment of the breast, 

which is without trace of folds and is covered by small, closely imbricated spinous 

scales, not arranged in series. In all other species of the genus the breast is crossed 

by a few cutaneous folds similar to those on sides of body. In T. xenostethus the 

sides of the abdomen are covered similarly to the breast, but the scales are arranged 

in more or less evident series, some of which can be traced above into the cutaneous 

folds. The body is not slender, the lateral folds are not very numerous, the scales 

on head and on upper part of body are very coarse. 

Dorsal x1-23; anal 23; pectoral 16; ventral 1,3; lateral line 43; branchiostegals 6. 

Body shaped as in 7. pingeli, rather heavy at shoulders, tapering gradually back- 

ward, its depth 6 in length. Caudal peduncle slender, its least depth 4% in its 

length, which is two-thirds length of head. 

The upper profile of head descends rapidly in a strong convex curve, unbroken to 

tip of snout. Mouth large, maxillary reaching vertical from middle of pupil, 2} in 

head. Eye 3} in head, snout 3}. Interorbital space very narrow, one-fifth orbit, the 

orbital rim not elevated, the space neither grooved nor vidged. <A pair of broadly 

rounded occipital ridges, not ending in spines. Nasal spines short and inconspic- 

uous, a broad depression behind them. Preopercle with four ill-detined projections 

between the mucous pores, but without definite spines Gill-membranes as usual. 

Pectoral rays apparently all simple, the lower ones thickened. Prickles covering 

dorsal region and back and sides of head unusually coarse and fewin number. The 
usual series of enlarged prickles along either side of base of dorsals. Folds below 

lateral line numerous, very oblique, two or three to each plate of the lateral line. 

On sides of abdomen anteriorly to vent the prickly scales bordering the folds form 

a dense mass in which the linear arrangement is still faintly visible. The breast is 

covered with a very dense patch of similar scales still more closely crowded. The 

lower part of cheeks and opercles and the preorbital region naked. Very light 

grayish above, with the usual four crossbars, those under soft dorsal and on back of 

tail broader than usual. Under parts whitish, becoming bright silvery on breast 

and belly. A series of irregular silvery white blotches along lower margins of the 

dorsal crossbars. Pectorals dusky at base of upper and, lower rays, with two convex 

dusky bars on distal half. Snout and cheeks more or less dusky. 

A single specimen 66 mm. long, from station 3220, north of Unalaska Island, at a 

depth of 34 fathoms. 

ELANURA gen. nov. 

Most nearly related to Prionistius, from which it differs in the presence of a series 

of enlarged scutes along each side of base of dorsal fins, in the presence of spinous 

cross folds on the breast, and in the very deeply forked caudal fin. From Triglops 

it differs in the forked caudal, in the great elongation of the body, and in the 

lengthened dorsal and anal fins. It agrees with Triglops and Prionistius in all other 

important structural details, including the exserted, more or less produced lower 

pectoral rays, 
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73. Blanura forficata sp. noy. (Plate 30.) 

Most closely related to Prionistius macellus, with which it agrees in its extreme 

elongation, in the production of its exserted pectoral rays, and in the investment 

of the spines and rays of dorsal, caudal, and pectoral fins with series of minute 
prickles (not ‘‘serrations”),. The caudal fin is very widely forked, not merely emar- 

ginate as in P. macellus; the dorsal series of spinous scutes is present, and also the 

customary plates on the breast. The ventrals occupy the usual position and extend 
well beyond the vent. The interorbital region is a wide shallow groove, unlike the 

narrow space in P. macellus. There is a narrow naked streak on cheeks following 

the lower line of the suborbital stay. The coloration is peculiar. 

Dorsal x1-29 or 30; anal 30 to 32; pectoral 21; caudal 11; ventral 1,3; lateral line 
54 to 56; branchiostegals 6. 

Description Extremely elongate, heaviest at the shoulders, tapering slowly and 

regularly backward, the ventral region often distended. The depth varies from 

6; to 74 in length, equaling or nearly equaling length of snout and eye. Length of 

caudal peduncle, from last anal ray to base of median caudal rays, varying from 

& to 1} times length of snout and eye. Body everywhere compressed, slightly deeper 

than wide, the greatest width and depth of head about equal. Depth of caudal 

peduncle greater in females than in males, averaging three-sevenths diameter of eye 
in the former, two-fifths eye in the latter. 

Occipital region of head nearly square in cross section, tapering regularly. A 

pair of inconspicuous low ridges diverging from behind eye; a pair of cross grooves, 

one immediately behind eyes, the other on middle of occiput, hardly noticeable in 

the young. Supraocular rim protruding laterally, anteriorly, and posteriorly, deeply 

incurved above middle of eye. The interorbital space is wide, evenly concave, its 

greatest width over front of eye equaling length of snout, its least width one-half 

diameter of orbit. Snout sharp, with greatly convex upper profile, showing a faint 

transverse groove behind nasal spines. Its length is less than diameter of eye, 34 

to 3% in length of head. Mouth slightly oblique, reaching a vertical half way 

between front and middle of pupil, 24 (in young) to 24 in length of head. Eye 3,5 

(in young) to 3} in head. Gill-membranes widely joined, free from the isthmus, A 

well-developed slit behind last gill. The nasal spines are minute, as in 7. macellus» 

barely visible. Upper preopercular spine short and simple, three lower ones devel- 

oped as thin rounded lobes, irregularly serrate or spinous. 

Squamation as in Triglops; the body above the lateral line and the top and sides 

of head thickly covered with small spinous scales.. Lower side of head, including 

lower parts of cheek and preopercle and a narrow strip along lower half of pre- 

orbital, the suborbital ring, and the suborbital stay naked. The series of slightly 
enlarged dorsal scutes is very irregularly developed, the plates varying from 14 to 

34 in 6 specimens counted. Lateral line slightly depressed above axil of pectorals, 
thence ascending by a gently convex curve, sometimes nearly straight, with 54 to 56 

scutes of the usual character, having undulating folds descending obliquely from 

the posterior margins. Numerous secondary folds are also present, averaging about 

2 to each scute of the lateral line, the total number of folds counted along lower 

half of sides being in adults about 135. The anterior base and the axil of pectorals 

and a strip encircling breast in front of ventral fins naked, the breast with a few 

(5 to 10) transverse folds similar to those on sides. The lateral folds leave a wide 

naked strip along base of anal fin and do not encircle caudal peduncle below. 

Dorsal spines long and extremely slender, the longest 21 to 24} in head. The two 

fins are separate, the membrane of the last spine extending to base of first soft ray. 
Soft dorsal very long, its base 2} to 2} in length. It ends slightly in advance of last 

analray. Base of anal 2} to 24in length. Anus anterior in position, nearly midway 

between axil of ventrals and front of anal. Ventrals inserted in the usual position, 

their distance from snout 3} or 4 in length. Along their outer margin they are 

provided with a wide cutaneous fold, as in Triglops beani, They extend well beyond 
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the vent in both sexes, reaching in males to or nearly to the front of anal. Pecto- 

rals usually with 21 rays, the lower 7 simple, thickened, exserted, 2 or 3 of them 

often as long as or longer than the branched rays above, the fin thus appearing 

notched or lobed. ‘The longest rays extend well beyond front of anal, and are con- 

tained 14 to 1} times in head. Caudal fin very sharply and deeply forked, especially 

in male specimens, where the median rays are but half the length of the longest 

ones. The caudal varies in length from five-sixths length of head (in males) totwo- 

thirds length (in females), and contains 11 rays, the lowermost (corresponding to 

the uppermost developed ray) shortened and unbranched, as in Triglops. 

Coloration similar in the two sexes. Light-brownish above (in spirits), the back 

crossed with the usual four saddle-shaped blotches; the first one broad, under the 

first seven or eight dorsal spines; the second narrow, under the fifth to the tenth 

rays of second dorsal; the third and fourth very narrow, under last dorsal rays and 

on back of caudal peduncle. Between the second and third bars are two or three 

similar fainter ones equally dividing the interspace. The bars are continued to 

below the lateral line, where they immediately fork, giving rise thus to a series of 

vertical dark blotches mostly arranged in pairs; the interspaces between some of 

the anterior pairs are provided each with a bright silvery spot. Under side of head 

and body whitish, the breast and anterior part of belly more or less silvery. Lining of 

opercle jet-black, the color descending onto the uppermost branchiostegal rays. An 

ill-defined dark blotch below eye, from which runs a narrow streak along preorbital 

to front of snout, where it crosses upper lip. Lower lip black, except laterally. No 

distinct markings on basal portion of pectorals; a small faint spot at base of its 

upper rays, and a number of very faint bars sometimes visible in females. Males 

with two conspicuous jet-black bars crossing terminal half of the lower thickened 

pectoral rays. Tips of the narrow caudal lobes jet-black; no other markings visible. 

Several specimens, from 115 to 245 mm. long, from stations 3213, 3214, and 3222, 

south of Sannak and north of Unimak Islands, at depths of 38 to 50 fathoms. 

74. Prionistius macellus Bean. 

The elongation of the lower exserted pectoral rays and the ‘ serrations” (i. ¢., 

minute spinous scales) on the fin rays are characters which Prionistius shares with 

other related forms. The slenderness of the body, the emarginatiou of the caudal 

fin, and the elongate dorsal and anal fins are also present in Llanura forficata, where 
the two former characters are carried to an extreme. The characteristic features of 

Prionistius are the naked breast and the absence of the usual series of enlarged 
plates along base of dorsal fin. : 

Four specimens, 77 to 87 mm. long, were secured at stations 3214, 3218, and 3223, 
south of Sannak and north of Unimak Islands, Alaska, at 38 to 56 fathoms. The 

ventral fins seem to be not more advanced in position than in the other species. 

In other respects our specimens agree well with Dr. Bean’s admirably full description. 

75. Hemilepidotus jordani Bean. 

Taken abundantly in most localities visited, with hand lines at Unimak Island, 
Amak Island, and Unalaska Island, and with beam trawl both north and south of 

the Alaskan Peninsula and the Aleutian Islands, at stations 3213, 3214, 3215, 3217, 

3220, 3222, 3259, 3262, 3266, 3281, 3291, 3292, 3294, 3322, and 3333, at depths of 19 to 50 
fathoms. The fin rays range higher than in the types, as shown by the counts in 
seven specimens. 

| Spinous dorsal. Soft dorsal. Anal. 

: 
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76. Oligocottus acuticeps sp. nov. 

Most nearly related to O. globiceps, with which it agrees in the slender curved 

preopercular spine, not forked at tip, and in the absence of prickles on body. It 

differs strikingly in the small head, which tapers rapidly forward to the sharp 

slender snout, and in the narrow mouth with lateral cleft, as seen in all other species 

of the genus except globiceps. 

Head 3} to 33 in length, slenderer and with sharper snout than in O. maculosus. 

Length of snout equaling diameter of eye, 4 in head. Interorbital space slightly 

concave, its width one-half eye. Maxillary reaching a vertical just in front of pupil, 

3in head. Cardiform teeth on jaws, vomer and palatine bones. 

Preopercular spine slender, sharp, curved upward and inward, neither notched 

nor forked. Preopercular margin unarmed below it. Nasal spines sharp. Occiput 

without ridgesorspines. Opercle thickened above, ending behind in a roundel lobe; 

without definite ridge or spine. Branchiostegals 6. No evident pore behind last 
gill. Gill-membranes broadly united, free from the isthmus. 

A cirrus at inner base of nasal spines; 3 pairs evenly spaced on top of head, one 

above orbits, one posteriorly on occiput, and one midway between these two; a 

cirrus at angle of opercle; one above each pore of anterior portion of lateral line. 

Sides of body otherwise smooth, without further cirri and without axillary or other 

prickles. 

Dorsal fins usually slightly joined at base. Pectorals reaching to or slightly 

beyond front of anal fin. Ventrals short, equaling length of snout and eye, extend- 

ing little more than half way to front of anal. Anus anterior in position, thus 

differing from O. maculosus and O. analis, its distance from base of ventrals but 

halfits distance from front of anal fin. Pores of lateral line 33, each of the anterior 

15 usually accompanied by a cirrus. Fin rays in seven specimens are as follows: 

Spinous dorsal. Soft dorsal. | Anal. 

| 
RAYS: cos csiteseses se Vil VIII 15 rc 12 13 | 

Specimens ........... 2 5 3 + | 3 4 | 

Color varying with the surroundings, often nearly uniform bright green. When 

dark markings are present, we usually find six short, wedge-shaped dorsal bars, 

widening rapidly below and joining one another by their extreme tips. Below these 

a dusky, wavy lengthwise streak and another wider one below lateral line. The 

latter is marked posteriorly by round white spots, the size of pupil. Occiput dusky. 

A black bar from eye to snout; one from eye to behind maxillary; one from eye to 

base of preopercular spine. The interval between these subocular bars may be 

silvery white. Thespinous dorsal often shows two dark bars, asin O. globiceps. Ven- 
trals plain. Fins otherwise finely mottled or indistinctly barred. Some or all of 

these dark markings may be absent. 

Four specimens, the largest 47 mm. long, from tide pools at Unalaska, are the types 

of the species. Three others were taken in Departure Bay, Vancouver Island. 

77. Paricelinus thoburni sp. noy. (Plate 30.) 

A single specimen, 165 mm. long, was dredged at station 3350, off the coast of 
Oregon, at a depth of 75 fathoms. 

Our specimen agrees in most of its characters with P. hopliticus Eigenmann, but 

differs from the description of the latter (The West American Scientist, October, 

1889, p. 131) in the following important respects: P. thoburni does not possess a 
pair of long barbels at the chin, but has others, not mentioned, above eye and along 

margin of preopercle. The suborbital stay does not possess two strong upwardly 

directed spines behind eye, but is thickly beset with a number of crowded smaller 
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spines. The maxillary is contained 3 times, not 34, in head. A distinct slit exists 

behind fourth gill-arch. The origin of the spinous dorsal is above the middle of 

opercle, not over its posterior portion. The lower portion of pectoral fin has its rays 

very much exserted and somewhat produced, apparently not the case in P. hopliticus. 

Following is a detailed description of our type: 

Diagnosis: Elongate, with slender spinous head. Branchiostegal membranes 

broadly united, free from the isthmus. Preopercular spine simple; a distinct slit 

behind last gill-arch. Teeth in jaws and on vomer and palatines. A palmate supra- 

orbital cirrus; others present on preopercle. Nasal spine strong. Body thickly 

beset with short, stiff villiform prickles. A series of plates along each side of base 

of dorsals, bearing each a strong spine. Platesof lateral linespinous. Both dorsals 

and the anal fin very long. Caudal rounded. Pectorals with the lower rays simple, 

exserted, produced. Ventrals broad, 1, 5. 

Paricelinus is thus not very closely related to any other genus. It seems to stand 

nearest Icelus (rather than Icelinus), but differs widely in the structure of its ventrals 

and pectorals, in the very spinous head, and in the nature of the body covering. 

Dorsal x11-19 ; anal 23; pectoral 15; ventral 1,5; lateral line 43 on right side, 

44 on the left; branchiostegals 6. Very slender and elongate, the ventral line 

straight, the dorsal outline descending rapidly forward to the slender sharp snout 

and declining very gently backward to the comparatively short and compressed 

caudal peduncle. Body highest at the shoulders, compressed, everywhere deeper 

than wide. Depth 7in length. Depth of caudal peduncle half its length from base 

of last dorsal ray. 

Head 34 in length, narrow, its greatest width equaling its depth, its profile convex 

above the orbits. Mouth nearly horizontal, the maxillary reaching a vertical mid- 

way between front of eye and front of pupil, 24in head. Teeth cardiform, in rather 

broad bands on jaws, vomer, and palatines. Snout slightly greater than length of 

eye, 34in head; eye 33. Supraorbital rim greatly elevated, the interorbital space 

a deep narrow groove, with a pair of low, rounded, lengthwise ridges along its floor. 

Interorbital width 3} in diameter of orbit. The anterior half of supraorbital rim is 

smooth, its posterior portion beset with crowded clusters of short, strong spines, 

occupying the upper posterior quadrant of the orbitalrim. Three of these spines, 

somewhat larger than the others, lie one on either side, the other in front of the 

supraorbital cirrus. Upper margin of suborbital stay continuous with that of pre- 

orbital, elevated to form a thin knife-like crest which is irregularly serrate, with 

short spinous teeth, the anterior of which are the largest. Between this ridge and 

the eye lies a deep narrow groove. Astrong postocular spine is directed backward, 

followed after an interval by two similar spines on occiput, the two series thus 

formed diverging backward. Nasal spines very strongly developed. The upper 

edge of the posterotemporal is minutely serrated. In advance of this is a series of 

three spines parallel with the occipital series, the posterior one remote from the two 

anterior. Opercle unarmed. Preopercle with three simple strong spines directed 

backward, the middle one on a line with suborbital stay and slightly the longest, 

its length three-fourths diameter of pupil. Branchiostegal membranes broadly 

united, free from the isthmus for its entire width. Gills 34, a distinct and compara- 

tively long slit behind the fourth arch. Gill-rakers undeveloped, tubercular. 
Body covered with slender, short, villiform prickles, which leave only a very 

narrow naked strip along base of anal, and are continuous over the dorsal series 

of plates, reaching base of the dorsal fins. A narrow band of prickles occupies axil 

of pectorals, behind which is a widenaked area extending downward and backward 

to behind base of ventrals, the two areas separated by a narrow mesial band of 

prickles on belly. Similar prickles cover continuously the occiput, the opercles, 

and the portion of cheeks and preopercles which lie above suborbital stay. A narrow 

lengthwise band of prickles on cheeks below suborbital stay; the lower side of head, 

together with snout and interorbital region, otherwise naked. 

F. RB. 93 28 
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A series of 34 broad plates along each side of dorsal fins, extending from the nape 

to the middle of caudal peduncle. Each plate is transversely angulated, the outer 

half directed outward and downward, the inner half nearly horizontally inward, 

the angle bearing a very strong, compressed, backwardly-hooked spine. The dorsal 

fins thus occupy the middle of a flat dorsal strip, bounded by the two series of spines. 

A number of enlarged spine-like prickles accompany the lateral line, each pore of 

which lies in the axil of one such. Anteriorly these prickles are arranged somewhat 

definitely in pairs, two to each pore, but this arrangement is lost posteriorly. A 

serics of enlarged prickles is placed convexly at base of caudal fin. The upper 

unmodified rays of the pectoral tin and all rays of dorsal and caudal fins accom- 

panied by series of prickles; other fins and the thickened pectoral rays smooth. Body 

without filaments. No barbels at chin, nor on mandible elsewhere. A slender ten- 

tacle, palmated at tip, above posterior portion of orbit, its length slightly less than 

diameter of pupil. A slender branched tentacle near base of middle and lowermost 

preopercular spines, and a simple one at an equal distance below them. A similar 

broadly palmated tentacle on cheeks behind end of maxillary, lost on one side in 

our specimen, but tne scar apparent. 

Dorsal fins separate, the membrane from last spine joining base of first soft ray. 

Spines very slender, the sixth the longest, 24 in head, very slightly shorter than the 

soft rays. Base of spinous dorsal 1} in head, of soft dorsal 23 in length of head and 

body. l'ront of anal under twelfth dorsal spine, the longest ray one-third head, the 

length of the base slightly less than half head and body. Caudal rounded, 1? in 

head. The lower six pectoral rays simple, thickened, exserted, the membrane very 

deeply incised; the upper three longer than the branched rays above, the longest 

extending to opposite fifth analray. Ventrals broad, the inner rays shorter than the 

outer, which extend to opposite second anal ray. 

Color in life: Light olivaceous, with four brown crossbands, one under spinous 

dorsal, three under soft dorsal. A series of nine roundish dusky spots along middle 

of sides below lateral line. Back and sides with small golden spots and streaks; a 

distinct series of round blue spots above lateral line, and some seattered blue spots 

and blotches on back and head, Iris green and dusky. Spinous dorsal light green, 

crossed by narrow yellow lines. Soft dorsal translucent, shaded with reddish and 

bluish. Ventrals translucent, posteriorly greenish, with white pigment. Pectorals 

translucent, the rays crossed with reddish and greenish bars, which are little con- 

spicuous. Supraorbital cirrus green; preopercular cirri white. 

Named for my esteemed colleague, Prof. W. W. Thoburn, from whom I have 
received important assistance in the preparation of this report. 

78. Blepsias cirrhosus (Pallas). 

Not rare at Unalaska, where numerous specimens were taken in the seine. Not 

seen elsewhere, and not taken with the beam trawl. 

79. Nautichthys oculofasciatus (Girard). 

Numerous immature specimens were taken in Bristol Bay and south of the Alaskan 

Peninsula, at depths of 5 to 50 fathoms. Stations 3213, 3217, 3220, 3222, 3231, 3232, 

3233, 3234, 3236, 3246, 3274, 3281, 3290, 3291, 3292, 3293, 3294, 3296, 3300, and 3302. 

Family AGONIDZ. 

80. Aspidophoroides inermis (Giinther). 

Not abundant. A few individuals taken north and south of the Aleutian group 
and in Bristol Bay, at depths of 34 to 59 fathoms. Stations 3213, 3219, 3220, 3265, 
and 3322. 

81. Aspidophoroides bartoni sp. nov. 

Very close to A. monopterygius, with which Alaskan specimens have been identified 

by Dr. T. H. Bean. From this species it differs in the much lower ridges, which 

are slightly rounded rather than sharply carinate, and leave the intervening faces 
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shallowly concave instead of deeply so. The plates of the lower lateral ridge do 

not in the young bear backwardly directed spinous points as they do in A. monop- 

terygius. The keel in front of the ventral fin, prominent in 4. monopterygius, is 

here nearly or quite obsolete. The same is true of the keel below the eye, and the 

occipital ridge. The plates in front of pectorals also protrude less, and in general 

the angles and prominences are less marked. The space between the dorsal ridges 

is less, its greatest width being half length of head behind middle of eye in adults, 

and behind posterior margin of eye in young. In 4. monopterygius the same width 

equals half head behind front of eye in adults, behind middle of eye in young. 

Some of these differences scarcely admit of quantitative statements, but are suffi- 

ciently evident on comparing specimens from the Atlantic and the Pacific. 

General proportions, fin rays, and color are the same in the two species. 

Taken very abundantly both north and south of the Aleutian Islands and in Bris- 

tol Bay, at depths of 114 to 121 fathoms. Stations 3213, 3223, 3224, 3225, 3238, 3245, 3246, 

3248, 3250, 3251, 3252, 3253, 3255, 3256, 3258, 3263, 3267, 3272, 3273, 3278, 3280, 3281, 3282, 

3283, 3284, 3285, 3286, 3287, 3291, 3292, 3293, 3294, 3296, 3299, 3300, 3301, 3302, 3303, 3306, 
3309, and 3311. 

This species is named for Mr. Barton A. Bean, of the U. S. National Museum, 

from whom I have received many courtesies during the preparation of this paper. 

82. Siphagonus barbatus (Steindachner). 

Stations 3239, 3240, 3242, 3243, 3244, 3245, and 3258 in Bristol Bay; depth, 44 to 70 

fathoms. The dark band on sides is often very strongly marked; the barbel varies 

much in length; the fins vary from dorsal vir to vuI-6 to 8; anal 9 to 12. 

83. Brachyopsis dodecaedrus (Tilesius). 

A few specimens taken in Bristol Bay, at stations 3239, 3240, 3242, and 3248; depth, 

44 to31fathoms. In males the colors are much brighter than in females, recalling B. 

verrucosus. The bars on dorsal fins in males intense black and bright white, instead 

of olive brown and whitish, as in females. Males show also a larger black patch on 

last anal rays, and have the interradial membrane of ventral jet black. In none of 

our specimens does the caudal fin show transverse lines of brown points, as described 

by Cuvier. In both males and females the caudal is dusky or black; the median 

rays lighter, the outer ones white. Dorsal 1x or x—7 or 8; anal 14 to 16. In life 

the ground color of upper parts is light olivaceous. The median portion of the 

pectoral fins is largely red, divided by narrow lemon yellow lines into quadrangular 

areas, each of which has a black spot in its center. Median portion of caudal yellow 

at base, becoming reddish distally. A faint, long, reddish streak below lateral line. 

84. Odontopyxis frenatus sp. noy. (Plate 30.) 

Body slightly depressed, tapering regularly backward from occiput, the depth 

about seven-eighths of the width at base of pectorals. The ridges are prominent, 

the dorsal and dorso-lateral ridges provided with strong spines, the ventral and 

ventro-lateral series with weak or scarcely discernible spines, all decreasing in size 

backward, becoming obsolete on caudal peduncle. Dorsal face deeply concave 

anteriorly, its ridges coalescing from 3 to 4 plates behind the dorsal fin. Other faces 

much less concave, the ventral ridges coalescing 3 or 4 plates behind the anal fin. 

Plates in dorsal series 44 or 45; 5 or 6 pairs between occiput and first dorsal, 9 or 

10 under first dorsal, 2 or 3 between dorsals, 7 or 8 under second dorsal, 17 or 18 

behind dorsals. About 25 plates on breast, consisting of a strong median series 

which bears a well-marked rounded ridge, a strong lateral series at edge of breast 
also projecting, and a number of small plates occupying the concave intermediate 

areas. In young specimens the breast plates have central elevations and bear each 

a backwardly-directed spine. These disappear in adults. A number of small irreg- 

ular plates in front of and on base of pectorals. Membranous intervals behind and 

around vent smaller than in 4. acipenserinus, occupied by eight or nine irregularly 

arranged plates, not in pairs and not corresponding to those of the ventral series,’ 
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between which they are intercalated. Medial part of branchiostegal membrane and 

the gular region covered with roundish plates, the whole forming a halbert-shaped 

patch. Lateral line running on a series of small plates occupying the middle of the 

lateral face. Anteriorly these entirely disappear, the lateral line ascending and 

running on the upper lateral series. About five large plates, sometimes bearing 

spines, lie behind upper axil of pectorals, between this ascending portion of the 

lateral line and the inferior lateral series of plates. 

Head depressed, tapering rapidly to the snout; depth of head at occiput two- 

thirds its width at preopercular spine, the latter contained 64 times in length of 

body. Eye large, the orbit about equaling length of snout behind the serrated 

rostral ridge, 34 to 33 in head. Snout somewhat variable in length, averaging one- 

third head. Supraocular ridges strong, rugose, ending in a short, strong spine. An 

inner pair of ridges occupies the floor of the interorbital groove, very broad and 

closely joined anteriorly. The triangular space included between these latter ridges 

is flat and opens posteriorly onto the depressed occipital area. Occipital ridges low, 

rounded, ending in very strong spines which form the first of the dorsal series; two 

or three small, rounded projections may occur on anterior ridges of occipital spines. 

The top and sides of head are more or less closely beset with very fine prickles, 

which are most thickly clustered on occiput, interorbital area, upper part of opercles, 

suborbital chain, and sides of snout. A row of prickles on eyeball, just above pupil. 
Temporal ridge uneven, sometimes interrupted with a long, strong posterior spine. 

A strong spine, sometimes with an accessory tubercle, on middle of cheeks. Pre- 

orbital with two pairs of spines placed vertically, the upper ones directed outward 

and upward, the lower spines directed downward and backward. Rostral ridges 

rough, usually terminating posteriorly in a pair of spinous projections, which are 

located midway between tip of snout and front of pupil. Anteriorly, at tip of snout, 

these ridges expand to form such a vertically projecting, rounded, spinous lobe, the 

posterior spine of which is much the strongest and points backward and outward. 

In the very young the last-mentioned spines alone are present on snout, and are 

directed very obliquely backward. Anteriorly ridges converge from them to tip of 

snout and are very minutely serrulate. These ridges afterward increase in height 

and in strength of serrations, and become the spinous lobes already described. 

Two strong diverging spines at angle of preopercle and two rounded lobes below 

them. Three large plates and a number of smaller ones occupy cheeks below sub- 

orbital stay. Posterior portion of mandible expanded into a rough, projecting, bony 

prominence. 

Mouth horizontal, overpassed by the snout in adults for a distance equaling half 

or less than half diameter of orbit; the snout not noticeably projecting in the very 

young. Maxillary reaching slightly beyond front of orbit, equaling half length of 

snout and eye. Teeth in broad bands in jaws; a distinct patch on front of vomer; 

none on palatines. Branchiostegal membranes broadly joined with a very narrow 

free fold posteriorly or with none. 

Six pairs of barbels on under side of head: One on under side of snout in front of 

premaxillaries; two at end of maxillary ; one near middle of maxillary; one on lower 

lip just below angle of mouth; one forked for half its length, at middle of side of 

lower lip. In their distribution, relative lengths, and in the constantly bifid char- 

acter of the last described, they correspond exactly with the barbels of L. decagonus, 

but the latter has apparently none on under side of snout. 

Interspace between dorsals somewhat variable, three-fourths to seven-eighths 

diameter of orbit. The anal begins two plates in advance of second dorsal. Pec- 

torals 54 in length of body, the lower rays graduated, four to six of the lower ones 

thickened, with exserted tips. Ventral fins nearly twice as long in males as in 
females, in the latter less than diameter of orbit. Cauda] slender, 1 in head. 

Head 4} to 44 in length. Dorsal v1 to vi1-7 or 8; anal 6 or 7; pectoral 15; ventral 

I, 2; caudal with 11 rays and a rudiment of a twelfth below, Lateral line 40, 
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Color, light grayish or brownish, pale below. A bluish-black stripe from rostral 

spines to front of orbit. Suborbital, preopercle, and opercle with numerous dark 

spots. A dark blotch on the side, opposite middle of first dorsal; a faint dark bar 

under the anterior and a similar one under posterior part of second dorsal. Both dor- 

sals with indefinite oblique dark bands. Pectorals dark except the lower proximal 

part, with narrow bars of black; ventrals light in females, dark in males; anal dark 

posteriorly; caudal dark, faintly barred. 

Stations 3219, 3225, 3226, 3227, 3255, 3256, 3257, 3258, 3263, 3269, 3279, 3282, 3309, 

3311, 3313, and 3330, located on both sides of the Alaskan Peninsula and both north 

and south of the Aleutian Chain; depth, 16 to 351 fathoms. 

85. Odontopyxis leptorhynchus sp. nov. 

Very close to O. frenatus, with which it agrees in the arrangement of plates, the 

spines on head, and the barbels.- It is distinguishable at once by the elongate 

slender snout and differs also in the following numerous details: Body somewhat 

broader and more depressed, its greatest depth a little less than two-thirds its 

greatest width, which occurs across preopercular spines. The body narrows rapidly 

backward to below spinous dorsal, as in young O. frenatus of thesanie size. Compared 

with O. frenatus of the same size, the plates on body are much less spinous, the 

superior and inferior lateral series and the ventral series in some specimens bearing 

spines on a few of the anterior plates only; the spines of dorsal series are lower. 

Five plates before dorsal, 10 under spinous dorsal, 2 between dorsals, 7 under second 

dorsal, and 16 oncaudal peduncle. The inferior lateral ridges rise anteriorly, greatly 

constricting the lateral face under anterior part of spinous dorsal. It then descends 

slightly and becomes almost or quite obsolete, the series of plates ending behind 

the upper pectoral rays. In O, frenatus the constriction of the lateral face does not 

occur, the ridge is strongly marked anteriorly, and ends below middle of pectoral 

base. In O. leptorhynchus we have therefore a much narrower interval between the 

anterior ends of the upper and the lower lateral series. This interval is occupied 

by but 3 plates, arranged in a series, decreasing in size backward. 

The upper preopercular and the humeral spines are much larger than in O. 

frenatus, the former greatly overpassing the second spine. The rostral spines are 

similar, but the terminal plate is roughened but not serrate, the posterior spine not 

detached. Snout greatly produced into a narrow triangular piece, which overpasses 

the snout for a distance equaling two-thirds diameter of orbit in a specimen 100 mm. 

long. In specimens of O. frenatus of this length the ends of the rostrum can barely 

be seen from below. A few prickles present on upper side of rostrum, and the 

usual series above pupil. Minutely serrated ridges on sides of snout, and one below 

eye. No prickles on top or sides of head. Plates on branchiostegal membranes and 

on gular region smaller and more numerous than in frenatus. Twenty plates on 
breast, witiout spines, or the young with very small ones. 

Head 4 in length. Snout 2? in head inaspecimen 100mm. long. Eye 34, equaling 

length of maxillary. Interorbital width two-thirds eye. Branchiostegal mem- 
branes broadly united, extensively free laterally, joined to isthmus mesialiy to 

extreme posterior margin, or leaving a very narrow margin free. Teeth present on 

jaws and on vomer, none on palatines. Dorsals vi to vulI-6 or 7; anal 6 or 7; 

pectoral 14; ventral 1,2. Pectorals long, reaching to or beyond middle of spinous 

dorsal, as long as snout and eye. Ventrals equaling length of snout. 

Color darker than in O. frenatus, the under parts unmarked anteriorly, dotted 

posteriorly with brown; upper parts dark brown in spirits, with six or seven more 

or less distinct black bands, which are margined narrowly with lighter. A black 
streak forward from eye, and several black spots and blotches on sides of head. 

Caudal blackish. Soft dorsal dusky, obscurely marked with lighter; spinous dorsal 

black, sharply blotched with pure white. Ventrals and lower pectoral rays white, 
the upper part of pectorals with obscure bars of black. 

A few specimens from stations 3215, 3219, 3222, 3229, 3259, 3265, and 3267, north and 

south of the Alaskan Peninsula, in 32 to 59 fathoms. 
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86. Xenochirus triacanthus Gilbert. 

A single specimen dredged at station 3350, near Point Reyes, Cal., at a depth of 75 

fathoms. In life olive brown, with small pearly spots on back. 

87. Xenochirus alascanus sp. noy. 

Most nearly related to X. pentacanthus, with which it agrees in having a rostral 

plate bearing three spines and in having the branchiostegal membranes without free 
fold. It differs conspicuously in the broader head, with its much heavier spines and 

ridges, in the presence of deep postocular and nuchal pits, in the smooth breast and 

cheeks, in the different coloration and fin rays, and in many other details. Head 44 

to 48 in length; width of head equaling or slightly exceeding length of snout and eye. 

Depth of body equals length of snout and half eye. Fin rays in eight specimens as 

follows: 

Spinous dorsal. | Soft dorsal. Anal. | 

RAyaCE check ices cocina Vili PCG peanuts | “yaaa 

Specimens ..-............ 1 4 3 | 6 2 | 7 1 

Pectorals 15 or 16; ventrals 1, 2; lateral line 39 or 40. 

A decided pit behind the eyes, and a deep transverse nuchal depression, the two 

separated by the prominent occipital region. Snout of moderate length, much 

depressed behind the spines, 32 to3? in head. Eye 3 in head inadults. Interorbital 

space wider, much more deeply concaye, the supraocular ridges very heavy, minutely 

roughened, ending posteriorly in robust spines. Rostral armature as in X. penta- 

canthus, consisting of a small apical plate bearing three small diverging spines, 

behind which are two longer ones. Preorbital with a small spinous point directed 

backward. Aspine posteriorly on bony bridge across cheeks. Below this bridge 

the cheeks are entirely mailed by three rounded plates, which bear no spines, except 

in young specimens, and are so intimately joined that the sutures are difficult to 

discover. In X. pentacanthus the plates are much smaller and do not entirely cover 

the cheeks, leaving soft areas surrounding them, and the two posterior plates bear 

spines. Maxillary 332 in head, barely reaching front of orbit. Teeth on jaws, vomer, 

and palatines. The usual row of 5 or 6 prickles on eyeball. Preopercle with three 

diverging spines at angle, arounded lobe beneath them. Spines and ridges otherwise 

as in X. pentacanthus, but stronger and rougher. ‘Three or four strong plates present 

on gular membrane; a few weak ones, or none, on branchiostegal membrane mesially. 

Two barbels at tip of each maxillary, and a pair, often double, on under side of 

mandible arising from the margin of the anterior pair of mandibular pores. The 

symphyseal pore has its margin sometimes provided with very short barbel-like 

elevations. 

Space between dorsal ridges very deeply concave in front of dorsal fins; the single 
ridge behind dorsal fins provided with very short, scarcely perceptible, double spines. 

Lower lateral series of plates continued forward to axil of pectorals (becoming indis- 

tinct anteriorly in X. pentacanthus). Ventral series anteriorly with few short spines 

or none; this series strongly spined in X. pentacanthus. Plates on breast arranged 

alike in the two species, but in X. alascanus they are more finely striate and bear 

neither spines nor raised centers, except in very young specimens. In X. pentacan- 

thus the elevated centers may or may not bear short spines. Seven plates before 

dorsal, 8 or 9 under spinous dorsal, 2 or 3 between dorsals, 7 or 8 under soft dorsal, 

13 or 14 behind dorsals. Distance from snout to nape equals or slightly exceeds dis- 

tance from nape to first dorsal. Front of anal under end of spinous dorsal or slightly 

behind that point, more anteriorly placed than in X. pentacanthus. Ventrals 2} to 

2% in head. Lower pectoral rays produced, with incised membranes, as long as head 
behind rostral spines. 
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Color lighter than in X. pentacanthus, more or less finely speckled above, usually 

with five or six dusky crossbars on back. A series of linear dark blotches below 

the lateral line. The head is often finely speckled with brown and shows traces of 

a brown bar forward from eye to snout. Dorsals, caudal, and upper half of pectoral 

light, finely speckled with brown, the caudal shaded with dusky. Ventrals and 

anal white. 

Taken rather abundantly in the vicinity of Unimak Pass, both north and south 

of the islands, at depths of 35 to 138 fathoms. Stations 3216, 3219, 3223, 3225, 3226, 

3257, 3258, 3263, 3309, 3310, 3311, 3313, 3322, 3334, 3336, and 3339. 

88. Bathyagonus nigripinnis Gilbert. 

In adult specimens the lower pectoral rays show a tendency to elongate, as in 

Xenochirus, but the fin is never distinctly notched. The lower jaw always strongly 

protrudes, and the genus differs further in the very thin cranial bones and the inor- 

dinate development of the mucous system. In addition to the specific characters 

mentioned in the original description, we note that the eyeball does not exhibit the 

usual row of prickles, and that two barbels are usually present at end of maxillary, 

either black or white in color. 

The skull is firmer than indicated in the original description, the mucous channels 

less conspicuous. Eye 3 in head. Interorbital width 3 in orbit. Anterior part of 

supraorbital ridge strongly flattened and finely rugose. One occipital spine only. 

In life, the body is translucent-grayish, the fins blackish, the lower side of head, 

the belly, the anal fin, and the lower pectoral rays bright blue with golden reflections. 

The majority of the specimens were obtained north of Unalaska Island; it was 

also taken south of the islands, and off the coast of Washington. Stations 3210, 

3316, 3324, 3325, 3329, 3330, 3331, 3332, 3337, and 3343; depths 109 to 483’fathoms. 

89. Hypsagonus quadricornis (Cuvier & Valenciennes). 

Taken north and south of the Aleutian Islands in shallow water; also at one 

station in Bristol Bay. Stations 3213, 3214, 3217, 3220, 3223, 3224, 3262, and 3322; 

depths from 34 to 121 fathoms. 

Our specimens agree perfectly with the description of Hypsagonus (Cheiragonus) 

gradiens Herzenstein (Bull. Acad. Imp. des Sci. de St. Petersburg, x11, 116, May 29, 

1890) described from the Gulf of Awatscha in Kamchatka. Dr. G. A. Boulenger, 
of the British Museum, has kindly compared one of our specimens with the type of 

Aspidophorus quadricornis Cuvier & Valenciennes, and states that they are undoubt- 

edly identical. 

Body short, much compressed, the head also narrow and compressed, especially 

above and infront. Nasal spines short and strong, a slender barbel of varying 

length in front of them on middle line of snout. Ocular region abruptly rising 

above the short slender snout, the eyes vertical, overarched by the supraorbital rim 

which bears posteriorly a strong vertical spine. Interorbital space with a deep 

median groove and without ridges, the occipital region depressed below the bottom 

of the groove. No deep pit on occiput, the space being gently concave transversely, 

bounded laterally by moderate ridges, which bear posteriorly a spine preceded by a 

long tubercle. A strong spine at lower inferior border of orbit. A strong spine at 

upper preopercular angle and three smaller ones belowit. A strong spine above the 

base of pectoral, behind and above which on sides are two strong spines nearly in 

line with the upper lateral series of plates. Surface of opercles with a few short 

spinous processes, but without definite spine. Vomer and palatines toothless. 

Branchiostegal membranes broadly joined, forming a free fold across the isthmus. 

Mouth narrow, horizontal, terminal, the lower jaw included. Maxillary reaching 

vertical slightly behind front of orbit, 3} in head. Eye large. 3 in head; snout 4; 

interorbital width over middle of orbit, 4 head behind snout. 

Nape rising very abruptly from occiput to front of dorsal, the outline thence 

descending to near front of second dorsal, when it again ascends. The points of 



440 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

origin of the two dorsals are therefore prominent, the profile concave behind them. 

Body deepest under first dorsal spine, the depth 3% in length. Greatest width of 

body near ventral outline immediately behind ventrai fin, 54 in length. 

A series of small plates along base of spinous and anterior portion of soft dorsal, 

bearing one spinule to each ray; plates all concealed, the spines alone projecting. 

Upper lateral series of plates very small, bearing each a minute spinous point. This 

series is narrowly separated from base of spinous dorsal and runs along base of soft 

dorsal, the two series uniting immediately behind the latter, bearing each a pair of 

diverging spines. Lateral series with very strong spines, the largest being the 

anterior one of the lower lateral series. The upper lateral series is incomplete ante- 

riorly, ending under the eighth dorsal spine. It isapparently completed by two very 

strong spines, which belong, however, to the series of the lateral line. Ventral series 

of spines small, running along immediate base of anal fin, the pairs uniting behind 

the anal, the resulting plates bearing a pair of spines. As in the case of the dorsal 

series, this union is more or less irregular and incomplete, the corresponding plates 

sometimes failing to unite, and then either maintaining their opposite position or 
alternating. Lateral line with few widely spaced pairs of pores, those of each pair 

approximated, horizontally instead of vertically placed. The interspaces bear in 

the posterior part of the body a minute prickle each; in the case of the two or three 

anterior pairs these become very strong spines, nearly on a line with the incomplete 

upper lateral series of plates. Anus anterior, nearly midway between base of ventrals 

and front of anal. 

First dorsal spine vertically over upper axil of pectoral. The fin is rigidly spread 

in alcoholic specimens. The third and fourth spines are longest and about equal 
length of snout and eye; interspace between dorsals equaling half length of orbit; 

anal much longer than second dorsal, its first ray under last dorsal spine, its 

last ray slightly in advance of the last ray of soft dorsal; anal membranes deeply 

incised, especially anteriorly; caudal short, rounded; pectoral of two distinet divi- 

sions, the upper portion consisting of four or five rays joined by membrane, the 

lower part of eight entirely disconnected rays. These upper and lower portions of 

the fin are used alternately in pushing the fish forward on the bottom, the upper 

lobe bending downward and forward for the purpose. In the aquarium the fish 

appears to walk, resting alternately on the upper and lower pectoral rays and on the 

front rays of the anal. The longest pectoral rays reach to or just beyond front of 

anal. Ventrals short, not reaching vent in females, reaching to or slightly beyond 

vent in males. Dorsal 1x to x1-6 or 7; anal 9 or 10; pectoral 13 or 14; ventral 1, 2; 

caudal 13; vertebrae 8 + 28; lateral line 7 to 9. 

Color: Blackish or grayish violet, paler below. Breast and belly in front of vent 

marbled with darker. Anterior part of sides to opposite last dorsal spines dark, the 

darker region limited by a still darker band, which runs up on the fin. Posterior 

part of body paler, usually with three darker crossbars, the last of which often 

broadens out to occupy all of the caudal peduncle. Caudal with a dark bar at base 

and another at posterior margin, the extreme edge white. The dark vertical bars 

are continued on to the anal fin; anal rays also spotted with black near the tips. 

Ventral with a black bar or spot at base; sometimes a second on middle of fin. 

Pectorals indefinitely crossbarred, largely pale on basal portion. The color varies 

greatly, the lighter areas on body and fins often with dusky marblings. 

90. Podothecus acipenserinus (Tilesius). 

One of the most abundant species obtained, occurring everywhere in shallow 

water around the Aleutian Islands and in Bristol Bay. Vertebr, 13-428. Stations 

3213, 3215, 3216, 3219, 3238, 3239, 3240, 3246, 3248, 3249, 3250, 3251, 3252, 3259, 3264, 3265, 
3266, 3267, 3269, 3271, 3272, 3273, 3278, 3279, 3280, 3281, 3283, 3284, 3285, 3286, 3287, 3290, 

3291, 3293, 3294, 3296, 3298, 3299, 3300, 3301, 3302, 3303, 3309, and 3334; depths, 11} ta 

71 fathoms, 
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Family LIPARIDIDZ. 

91. Paraliparis holomelas sp. nov. 

Closely allied to P. cephalus and P. mento, differing in its uniform coloration, its 

more inferiorly placed horizontal mouth, and the distinctly included lower jaw. 

Head about 5 in length; depth about 6. Dorsal 58 to 61; anal 54. 

Head very large and heavy, with very broadly rounded snout and much swollen 

occipital and nuchal regions. The highest point is over upper opercular angle, 

from which the profile descends rapidly backward, though much less so than in P. 

cephalus. Snout very blunt, evenly rounded, very slightly projecting beyond the 

mouth, its width equaling the length of snout and eye, half the length of the head. 

Eye two-thirds interorbital width, 3; in head. Mouth large, horizontal, quite at 

lower side of snout, entirely below the eye; maxillary reaching a vertical slightly 

behind posterior margin of orbit, 1{ in head. Teeth acute, arranged in oblique 

series in each jaw, forming a very narrow band in mandible, a broader band in upper 

jaw. Very large mucous slits on head, 5 forming a series from tip of snout below 

eye and across cheeks, 6 along mandible and preopercle. Gill-slit wide, extending 

from above opercular flap nearly to middle of base of pectorals, its length 24 in that 

of head. Opercle forming posteriorly a narrow angular flap, projecting above base 

of pectorals. No pseudobranchie. 

Vent below opercular flap, or somewhat in advance of that point, nearer to base 

of pectorals anteriorly than to first anal ray. Pectorals inserted very low, the base 

of upper lobe vertical, the base of notch and lower lobe horizontal, the upper end of 

base below the level of theeye. Pectorals with two wholly distinct lobes, the inter- 

space without free membranous margin, the skin of abdomen directly continuous at 

this point with that of shoulder girdle. On dissecting off the integument, however, 

the interspace between the lobes is seen to be provided with two or three short, 
widely spaced rays, as in all other species examined by us. The upper lobe is long, 

reaching beyond front of anal, with the rays close set, 18 in number, included in 

the membranes to their tips. Lower lobe consisting of five or six slender, almost 

filamentous rays, the longest reaching front of anal, all of them free to the base, 

without connecting membrane. Anterior (lower) ends of shoulder girdles approxi- 

mate, the rays separated by a distance equaling half diameter of pupil. Dorsal 

beginning above base of pectorals. 

Color uniformly black, including fins and lining of mouth and gill-cavity. 

Two specimens, 95 and 100 mm. long, from north of Unalaska Island; depths 406 
and 1,625 fathoms; stations 3308 and 3332. 

92. Paraliparis ulochir sp. nov. 

Differing from other Pacific species in the high insertion of the pectorals and their 
short horizontal limb, and from P. holomelas in having the fins not divided into two 
separate lobes. In general appearance greatly resembling P. holomelas, being also 

uniformly black in color, having the same broadly rounded snout, horizontal mouth 

with included lower jaw, and prominent occipital and nuchalregion. The maxillary 

reaches vertical just behind pupil and is contained 2;\; times in head. Teeth acute, 

in rather broad bands in both jaws. Snout broad and short, very slightly projecting 

beyond the mouth, the distance from tip of snout to front of eye 44 in length of head, 

Eye large, 3 to 3} in head, nearly twice the bony interorbital width. Gill-opening a 

narrow slit, restricted to area abdye base of pectorals, not longer than diameter of 

pupil. Opercle forming a short betes lobe posteriorly, which touches base of 

upper pectoral ray. The head is denuded of skin, so the nature of the mucous pores 
can not be made out. 

Dorsal beginning above upper base of pectorals. Pectorals placed higher than in 

any other species known, its base describing a gentle even curve, convex backward, 

horizontal for a very short distance anteriorly. Its upper end is above level of pupil, 

and, its lower anterior end is vertically below posterior margin of orbit. The upper 
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and lower rays of the fin are fine and crowded, the middle third of the base being 

occupied by 4 or 5 more widely spaced rays. The fin has 25 rays, of which 9 belong 

to the lower lobe. The upper lobe extends beyond origin of anal fin. None of the 

rays are free. The lower anterior ends of the pectorals are closely approximated, 

without perceptible interspace. Vent anterior in position; a distinct though short 

anal papilla. Distance from vent to anterior end of pectoral base one-third its 
distance from front of anal. Head about 5 in length, equaling the depth. Dorsal 

about 65. Anal about 60. Longest specimen 85 mm. Uniformly black, including 

mouth and branchial cavity. 

The types of this species were taken by the Albatross in 1890 in the Gulf of Cali- 

fornia, station 3010; depth, 1,005 fathoms. A single young specimen taken in Alaska 

north of Unalaska Island, station 3332; depth 406 fathoms. 

93. Paraliparis cephalus Gilbert. 

Several more or less mutilated specimens were taken north of Unalaska Island and 

near Port Reyes, Cal.; stations 3225, 3330, and 3348; depths 284 to 455 fathoms. 

In this species the pectoral is inserted very low, its upper edge entirely below the 

eye. The lower jaw shuts within the upper, but the symphysis protrudes. The dis- 

proportion in size of head and body is more exaggerated in the young than in adults. 

In very small examples the head is almost spherical, diminishing abruptly to the 
very slender tail. No pseudobranchiz. 

94. Careproctus ectenes sp. nov. 

An extremely elongate form; depressed, but narrow anteriorly; the head as seen 

from above appearing shovel-shaped, with truncate snout. The nape is not elevated 

and the cheeks are not gibbous. The width anteriorly everywhere exceeds the 

depth. The mouth is inferior and transverse, overlapped by the short, depressed 

snout for a distance equaling diameter of pupil; the width of mouth nearly twice 

distance from symphysis of lower jaw to angle of mouth, the latter reaching vertical 

from about front of pupil. Teeth smail, weakly tricuspid, in narrow bands, the ~ 

lower jaw containing 10 series in each half, the upper 11. Eye large, contained 14 

times in totai interorbital width, equaling length of snout, contained 34 times in 

head. Nostril with a very short tubular rim. Mucous pores large; texture of head 

and body firmer than in most deep-sea liparids. Gill-opening reduced to a narrow 

slit entirely above the pectorals, its width equaling one-half diameter of orbit. 

Opercle produced into a narrow spinous process, forming with its membranous flap 
a quadrate projection over middle of slit. 

Disk small, under the opercles and posterior part of cheeks, round in shape, slightly 

smaller than eye, its diameter one-fourth length of head. The vent is separated 

from disk by about two-thirds diameter of disk. Distance from vent to front of 

anal, one-half its distance from tip of snout. Head 54 in total length; depth of 

head, two-thirds itslength; width of head, three-fourths itslength. Body extremely 

slender, its depth at middle of total length equaling diameter of eye; at base of 

candal equaling two-thirds diameter of pupil. Dorsal beginning slightly behind axil 

of pectorals. Distance from origin of anal to tip of snout one-half its distance from 

base of caudal. Upper lobe of pectorals extending slightly past front of anal, the 

lower lobe to opposite the vent. Rays of lower lobe partly free. Dorsal with about 

51 rays, pectorals with 29. Color nearly uniform dusky-brownish; lighter on snout, 

belly, and under side of head. Mouth, gill-cavity, and peritoneum white. 

Three specimens, the largest 78 mm. long, comers of Unalaska Island, station 

3331; depth 350 fathoms. 

95. Careproctus colletti sp. nov. 

Closely related to C. reinhardti, from which it differs principally in the elongation 

and exsertion of the lower pectoral rays. ‘These extend in all specimens to or nearly 
to the origin of the anal fin, and are always free for the greater part of their length. 

The head is blunt and heavy, with subvertical cheeks and bluntly rounded snout, 
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the latter not projecting beyond the mouth. Nape not elevated. Mouth terminal 

at lower side of snout, slightly oblique, its lateral cleft about two-thirds its width. 

Lower jaw shutting within the upper. The angle of mouth reaches a vertical midway 

between front of eye and front of pupil. Teeth lanceolate, acute, without trace of 

basal cusps. 

Head 5 in length; greatest depth (at occiput) 6. Diameter of eye equals length 

of snout, 3 in head, 13 in interorbital width. Gill-opening a narrow slit entirely 

above base of pectorals, its length three-fourths diameter of eye. The opercle is 

produced posteriorly into a rounded lobe, which overlaps the gill-opening. Disk 

oblong, of moderate size, placed under the posterior part of head behind the eyes, 

forming in alcoholic specimens a very deep, cup-shaped depression with incurved 

edges. Diameter of disk about equaling that of eye; disk separated from vent by 

half its diameter. 

Upper pectoral lobe reaching origin of anal fin; the rays of lower lobe elongate 

and extensively free, longer than upper lobe and reaching to or nearly to front of 

anal. The intermediate rays are not as short as in C. reinhardti, and hardly form a 

separate division of the fin, the rays being gradually and uniformly shortened from 

above downward to origin of lower lobe. Pectoral rays 29. Dorsal beginning 
immediately behind the head. Distance from tip of snout to origin of anal 33 in 

length. Series of conspicuous mucous pores on head, as in C. reinhardti. Color in 

spirits, dusky; the tip of snout, under side of head, opercles, abdomen, and posterior 

portion of vertical fins black; inside of mouth and gill-cavity dusky; peritoneum 

black. 

Five specimens, the longest 85 mm., from station 3338, south of Alaska Peninsula; 
depth 625 fathoms. 

Named in honor of Prof. Robert Collett, the distinguished author of the Fishes of 

the Norwegian North Atlantic Expedition. 

96. Careproctus phasma sp. nov. 

Closely related to Careproctus spectrum Bean, from the same region; differing in the 
much larger sucking disk and the narrower gill-slit, the latter confined to area above 

base of pectorals, its anterior margin formed of the broadly and evenly rounded 

opercular lobe. Head broad and flat above, subquadrate, with nearly vertical 

cheeks. Snout very obtuse, broadly rounded, much blunter than in C. spectrum, very 

slightly overlapping the mouth. Width of snout 1¢ in length of head. Mouth very 

broad, somewhat oblique, reaching a vertical from slightly behind front of eye, its 

width more than twice the amount of lateral cleft taken axially. Teeth minute, 

acute, in a moderate band in each jaw, arranged in oblique series within the band. 

Nostril opening in a short but conspicuous tube, the tube.absent and the pore 

smaller in C. spectrum. Eye 4 in head, 2 in total interorbital width. Mucous pores 

small. Gill-slit short, slightly less than diameter of orbit, overlapped for almost 

its entire extent by the broadly rounded opercular flap, its inferior margin attached 
to base of upper pectoral ray. 

Sucking disk comparatively large, much larger than in C. spectrum, 1} times the 
diameter of the eye, 34in head. It is very nearly round, the transverse diameter 

equaling or slightly exceeding the longitudinal diameter. Vent immediately behind 

edge of sucking disk. Anal papilla slender, half as long as diameter of eye. Pee- 

toral fin very broad, barely reaching front of anal, the lower rays equaling the 

upper, extensively free at tip; 34 rays in the pectoral fin, the lower lobe containing 

8or9. Dorsal beginning behind the gill-opening at a distance equaling diameter of 

eye, the fin with 53 rays. Skin exceedingly soft, thick, and lax in the alcoholic 

specimen, forming folds on head and body and concealing the rays of the fins. Color 
uniform white in spirits. 

Two specimens, 80 to 85 mm. long, from Bristol Bay, stations 3254 and 3256; depths 
46 and 49 fathoms. 



444 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

97. Careproctus ostentum sp. nov. 

Differing from C. spectrum in the minute size of the sucking disk, which is reduced 

to a mere rudiment entirely concealed by the anterior (lower) lobes of the pectoral 

fins, abont 1 mm. in diameter in a specimen 78 mm.long. The snout is longer and 

more pointed than in C. phasma or C. spectrum, its width little greater than its 

length, 2} in head. Mouth with very distinct lateral cleft, its width less than its 

length. Maxillary reaching a vertical line crossing orbit behind pupil, 1,4 1m head. 

Teeth minute, in narrow bands, indistinctly tricuspid. Eye equaling length of snout, 

14 in total width of interorbital area. The true bony interorbital width is much 

narrower than this. The epidermis of the head is largely lost, and the width of the 

gill-slit can not be determined. A short nostril tube. Fins as in C. spectrum and 

C. phasma. Skin loose, thinner than in C. phasma. Color white or slightly brownish, 

minutely punctulate with black. 

Three specimens from north of Unalaska Island, stations 3324 and 3331; depths 

109 and 350 fathoms. 

98. Careproctus simus sp. nov. 

A species with very heavy head and body and inferior transverse mouth, over- 

lapped by the thick rounded snout. The appearance is much that of Rhinoliparis 

barbulifer, but the anterior parts are much heavier, the nape more elevated, the 

snout shorter and blunter, and the latter without barbels. The snout extends 

beyond front of eyes for a distance (measured axially) equal to two-thirds diameter 

of orbit, and projects beyond the mouth for one-half that distance. Mouth trans- 

verse, its width nearly twice the distance from symphysis of lower jaw to angle of 

mouth, the latter reaching a vertical midway between front of eye and pupil. 

Teeth indistinctly tricuspid, in narrow bands, 11 or 12 series in each half of lower 

jaw, 8 or 9 in the upper. Nostrils without tube. Eye large, one-third length of 

head, equaling snout, 14 in total interorbital width. Gill-slit moderate, two-fifths 

of it opposite upper pectoral rays, its width two-thirds diameter of eye. The 

opercle is prolonged into an acute lobe overlapping middle of slit. 

Disk rather small, round, under posterior part of eye; its diameter seven-ninths 

that of eye. Vent immediately behind it, equidistant from front of anal and angle 

of mouth. Pectorals inserted high, the upper edge on a level with the middle of 

eye. The fin is continuous, the median rays greatly shortened, the lower ones again 

longer, with exserted free tips. The upper lobe extends beyond front of anal and 

equals length of head behind snout. The lower rays are two-thirds the length of 

the upper ones. Pectoral with 33 rays. Origin of dorsal fin just behind axil of pec- 

torals, continuous posteriorly with the caudal fin, which is very narrow and not 

distinct. Origin of anal at end of first third of length. Whitish or light brown, 

dusky posteriorly on body and fins. Mouth, gill-cavity, and peritoneum white. 

One specimen, 80 mm. long, from north of Unalaska Island, station 3331; depth 

350 fathoms. 

GYRINICHTHYS gen. nov. (LIPARIDIDZ.) 

Teeth simple, not tricuspid. Body attenuate posteriorly, as in Paraliparis, the 

tail scarcely distinct. Disk small under the posterior part of the head; the vent 

immediately behind it. Pectorals without anterior lobe, the rays progressively 

shortened, none of them exserted or with free tips. Gill-openings reduced to a 

minute round pore, well above base of pectorals. (Type G. minytremus sp. nov.) 

99. Gyrinichthys minytremus sp. nov. 

Body in the type greatly distended with eggs; the original shape difficult to ascer- 

tain, tapering posteriorly into an extremely slender compressed tail. Head slender, not 

greatly depressed, the depth and width about equal. Nuchal region not elevated, 
the profile rising but little behind the snout, which is blunt, with almost vertical 

profile. Mouth very small, almost entirely transverse at end of snout, with but little 

lateral cleft, the angle of mouth scarcely reaching vertical from nostril. Jaws 
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even; the snout very slightly protruding beyond premaxillaries. Teeth slender, 

acicular, without cusps, the inner teeth longest. Bands of teeth very narrow, with 

but five or six oblique series in each half of each jaw. The teeth are directed back- 

ward, but are scarcely depressible. Nostrils without tube. Eye large, 14 in total 

interorbital width, equaling length of snout. Gill-opening a small pore, scarcely 

larger than nostril, well separated from upper margin of pectoral. Disk of moderate 

size, round, its diameter equaling half length of head. Vent close behind disk, sepa- 

rated from it by one-sixth its distance from front of anal fin. 

Pectoral small, its upper edge on a level with lower margin of eye, the two fins 

converging under the throat, the anterior rays progressively shortened, all included 

within the membrane. Dorsal without any detached anterior portion, beginning 

well behind the head, at a distance from gill-opening equaling one-half length of 

head. Like the anal, itis continuous with the very narrow caudal fin, there being no 

notch or evident separation between them. Distance from tip of snout to front of anal 

12 in distance of latter from base of caudal. Dorsal withabout45rays. Caudal with 

a very narrow base, containing apparently 14 rays, its length equaling that of snout 

and eye. Color light brownish, everywhere dusted with minute black specks, which 

are largest on back and tail. Lining of mouth and gill-cavity and peritoneum white. 

A single specimen, 67 mm. long, from station 3331, north of Unalaska Island; 

depth 350 fathoms. 

Eggs large, visible through the abdominal wall, about 34 mm. in diameter. 

RHINOLIPARIS gen. nov. (LIPARIDIDZ.) 

Allied to Paraliparis, from which it differs in the greatly produced snout, which 

much overlaps the mouth and bears at its tip a pair of barbels. No sucking disk. 

Vent anterior, between the pectoral fins. “Pectorals deeply notched, continuous. 

Gill-openings narrow, mostly above the pectorals. Teeth acute, in a broad band in 

each jaw, arranged in oblique series within the band. (Type &. barbulifer sp. nov.) 

100. Rhinoliparis barbulifer sp. nov. 

Slender, compressed, the greatest depth just in front of dorsal, the nuchal region 

not greatly swollen. Body tapering into an extremely slender, almost filamentous 

tail. Mouth small, horizontal, inferior, overpassed by the broadly rounded, very 

soft snout for a distance equaling diameter of pupil. At the tip of the snout, sepa- 

rated by a space half as wide as pupil, are two barbels directed forward, each as 

long as the interspace. Maxillary reaching vertical from posterior border of orbit, 

21 in head. Eye large, slightly less than one-third head. Bony portion of inter- 

orbital width narrow, three-fourths diameter of pupil. Gill-slit narrow, beginning 

opposite upper pectoral rays, two-thirds diameter of orbit. No pseudobranchiz. 

Opercle prolonged posteriorly into a narrow pointed flap. Round mucous pores 

along under side of snout and suborbital and on under side of mandible. 

Pectorals of two lobes, the lower narrow, containing but 4 or 5 rays, the upper 

with about 15, one or two widely spaced rays connecting the two, none of the rays 

free. The fin is inserted high, the upper end of base on a level with upper edge of 

pupil. Below, the fins are not approximated as closely as usual, the lowermost rays 

of the two fins separated by an interspace as wide as pupil, inserted vertically below 

middle of cheeks. The dorsal originates slightly in front of gill-slit. 

Vent anterior in position, its distance from front of pectorals two-fifths its distance 

from front of anal fin. Head 5? in length; depth 7. Length of specimen described 

85mm. In spirits, light gray, dusky along bases of dorsal and anal fins, and on the 

nape. The black lining of abdominal cavity, gill-cavity, and mouth can be seen 

through the transparent integuments. Eye also black. Barbels transparent, hence 

very inconspicuous. 

Several specimens taken north of Unalaska Island, stations 3227, 3325, 3326, 3329, 

3330, 3331, and 3332; depths 225 to 576 fathoms. 
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101. Liparis pulchellus (Ayres). 

A single specimen dredged in Bristol Bay, Alaska, station 3269; depth 16 fathoms. 

102. Liparis cyclopus Giinther. 

Two specimens froin Bristol Bay, Alaska (station 3230; depth, 3} fathoms), are 

referred to this species. Garman places L. cyclopus in the synonymy of L. calliodon, 

but our specimens are undoubtedly distinct from the species described by Garman 

under this name (Discoboli, p. 54, pl. v1, figs. 1-5) from a specimen said to originate 

from San Francisco. Our Alaska specimens are much more slender, with wide, 

depressed head, without nuchal elevation, with the dorsal fin beginning posteriorly 

slightly in front of the vertical from the vent, and the disk separated from the vent 

by a distance less than its own diameter. The mouth is also much smaller, not at all 

oblique, its angle in advance of vertical from front of eye. Dorsal 33; anal 30; 

caudal 12; pectoral 29. Gill-slit extending downward to opposite the upper three or 

four pectoral rays. Dorsal and anal fins not joined to caudal. Disk 2} in head. 

103. Liparis agassizii Putnam. F 

Several young examples were dredged in Bristol Bay, Alaska; stations 3241, 3247 

and 3301; depths 14 and 17 fathoms. 

104. Liparis cyclostigma sp. nov. 

A robust, compressed species, with broad, gently convex head, the nape not ele- 

vated, a comparatively wide gill-opening, a single continuous dorsal fin, the dorsal 

and anal broadly joined to the caudal, and the coloration peculiar. Profile gently 

and evenly declining from nape to end of premaxillary processes, thence descending 

more steeply to tip of snout. Interorbital space very wide, equaling length of snout 

and half of eye, 2} in head. Distance from tip of snout to front of exposed portion 

of eye 2,5 in head. 

Head 3? in length. Mouth terminal, broad and transverse with but little lateral 
cleft, the two jaws equal, the lower not included. The maxillary is entirely bound 

down by skin of head, reaching vertical from front of pupil, the angle of mouth in 

advance of eye. Bands of teeth extremely broad, the teeth very small, all tricuspid, 

the outer ones minute, those toward inner margin of jaw increasing in size. The 

anterior series in each jaw are nearly transverse, the lateral series becoming succes- 

sively more and more oblique, the uppermost nearly parallel with the jaw; about 20 

series in each side of lower jaw, 30 on each side of upper jaw. ‘The width of band 

in upper jaw equals two-thirds diameter of exposed portion of eve, which is one- 

fourth length of snout, two-sevenths interorbital width. Nostrils without tube. 

Lower lip distinct on lateral three-fifths or two-thirds of mandible. Gill-opening 

wide, extending downward to opposite base of fifteenth pectoral ray, the length of 

the slit 23 in head. Disk large, oblong, its longitudinal diameter 2} in head, equaling 

its distance from anus and twice the distance of the latter from base of first anal 
ray. Pyloric ceca 28. 

Pectoral very broad, inserted low, its upper margin on a level with premaxillaries, 

much below the eye. The rays decrease but little in length from the first to the 

twentieth, and form a very broad evenly rounded lobe. Below the twentieth the 

rays decrease gently and have exserted tips, until the shortest ray equals two-thirds 

the longest upper ray. There follow three or four somewhat longer rays, the tips 
still further exserted, then four or five rays which decrease rapidly, the shortest 

anterior one equaling diameter of eye. Longest pectoral ray 1} in head. Base of 

first dorsal ray in a vertical passing through axil of pectoral. Longest dorsal ray 

1? in head, the last rays rapidly shortened so as to produce a notch at union with 

the caudal, the last ray less than two-thirds the longest, the dorsal membrane join- 

ing at end of basal third of caudal. The anal fin is equal in height to the dorsal, but 

the last rays are but little shortened, so that no notch exists posteriorly. It forms a 

much broader union with the caudal, which it joins at the end of its basal two- 
thirds, Caudal broad, rounded, the outer rays four-fifths the length of middle rays, 
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which equal the length of head without the snout. Dorsal 44; anal 34; pectoral 42; 

caudal 14, 

Colors in life: Olivaceous above, overlaid with light grayish. Belly and lower 

side of head hght yellow. Body and fins with large brownish-red spots and blotches, 

usually roundish, each having a darker margin surrounded with a light ring. 

A single specimen, 360 mm. long, from Bristol Bay (station 3252), in 294 fathoms. 

105. Liparis fucensis sp. nov. 

Liparis calliodon Garman, The Discoboli, Mem. Mus. Comp. Zool. xtv, No. 2, 

p.54; not Cyclopterus callyodon Pallas. 

Numerous specimens dredged by the Albatross in the Straits of Fuca on a subse- 

quent expedition (August, 1891) serve as the types of this species. It is probably the 

same as that described by Garman as Liparis calliodon, his description being based 

on specimens ‘“‘said to have been taken near San Francisco.” It is not evident from 

the text whether the same specimens served as basis for the figures (plate v1, figs. 

1-5), concerning which we have no separate data. 

Following is a description of the types from Albatross Station 3451, Straits of 

Fuca, depth 106 fathoms: Moderately elongate, compressed; head depressed, with the 

gibbous snout and occiput separated by the depressed interorbital area which forms 

a shallow transverse groove. Snout not blunt, the mouth terminal, nearly horizon- 

tal, with included mandible, the maxillary reaching to or nearly to the vertical 

from front of pupil, 3in head. Teeth all tricuspid. Eye of moderate size, contained 

52 in length of head, 1 to 13 times in bony interorbital width, 1% times in snout. The 

posterior nostril without tube, the anterior with a short tube, less than diameter of 

pupil. Gill-slit comparatively wide, its width equaling length of snout and half 

eye, overlapped by a conspicuous triangular prolongation of the opercle. The slit 

extends down to opposite the upper third of the pectoral fin. 

Disk circular, of rather small size, distant from tip of snout 14 times its own 

diameter, from vent 14 times. Diameter of disk, 24timesin head. Distance from tip 

of snout to vent, 1? to 13 in distance from tail. 

Pectorals extending to a vertical midway between vent and front of anal. Lower 

rays produced, forming a narrow distinct lobe. The first 5 dorsal rays spinous, 

unsegmented, shorter than the succeeding segmented rays, from which they are not 

separated by notch. Dorsal and anal free from caudal, the last rays being rapidly 

shortened, giving a rounded contour to the posterior portions of the two fins. 

Head 3} to 34 in length; depth 4 to 42; dorsal v, 30; anal 28 or 29; caudal 18 or 

20; pectoral 38 or 39. 

Two styles of coloration are observed: One, plain olive-brown, with minute dark 

points, whitish below; the other, with numerous narrow lengthwise streaks of 

light olive and dark olive-brown, which extend forward on top and sides of head; 

in both cases the belly is whitish and the fins dusky, mottled with darker, the 

mottlings forming indistinct crossbars on the caudal fin. 

106. Neoliparis callyodon (Pallas.) 

Liparis mucosus Garman, The Discoboli, Mem. Mus. Comp. Zool. xtv, No. 2, p. 

52; p. 52; not of Ayres. 

Several young specimens were taken from under stones between tidemarks at 

Unalaska May 24 and June 16, 1890. 

BATHYPHASMA gen. nov. 

A deep-sea Liparid, differing from typical members of the genus Liparis in having 

the teeth long and slender, acumimate, sharp, with no trace of lateral lobes. The 

ventral disk 1s large, and occupies the position usual in Liparis. An approach 

to the condition here found is evident in Actinochir major, in which, according to 

Liitken, the teeth are at first tricuspid, becoming mostly simple with age. In 

Bathyphasma the ventral disk is simple, without the intramarginal papille which 
are usually present in Liparis and correspond to the tips of the spines and rays. 
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107. Bathyphasma ovigerum sp. noy. 

Occipital region greatly elevated, the upper profile of head strongly decurved 

above the orbits, a line from occiput to end of premaxillary processes forming an 

angle of 45 degrees with axis of body. In front of tips of premaxillary processes 

the snout descends almost vertically. Posteriorly the body tapers uniformly and 

slowly, the width of base of tail equaling one-half diameter of eye. Length of head 

equaling depth of body, 3% in length. Mouth large, horizontal, not overpassed by 

the snout; the lower jaw slightly shorter than the upper, not distinctly included. 

The maxillary reaches a vertical from posterior edge of orbit, its length 24 in head, 

its width 1} in head. Upper lip complete, the fold of lower lip extending half way 

from angle of mouth to symphysis. 

Bands of teeth very wide in the front of each jaw, becoming narrower laterally 

where the series are few in number and nearly parallel with the jaw. Anteriorly 

the series grow more and more oblique, until at front of jaw they are nearly trans- 

verse. The teeth are all simple and slender, without cusps, directed very obliquely 

backward, and movably implanted so as to admit of still further depression. The 

outer teeth in both jaws are very short, the inner ones growing gradually longer 

and becoming acicular; 16 series of teeth on each side of lower jaw, 22 series on 
each side of upper jaw. 

Posterior nostril in a short, wide tube. Eye large, the diameter of its exposed 

portion 24 in total interorbital width, 7 in head. Cheeks and temporal region 

swollen, the suborbital stay running in a notable depression between the two. Gill-slit 

wide, extending downward to opposite upper pectoral rays, longer than snout, 23 

in head. Mucous pores minute, on sides of snout, mandible, and preopercle, none 
visible on top of head. 

Disk large, nearly round, its center slightly in advance of gill-slit, its length 3}in 

head, the distance from its posterior margin to vent equaling four-fifths its own 

diameter. A small anal papilla. Pyloric ceca 19. 

Pectoral with 34 rays, not notched, the lower rays regularly diminishing in length 

to the fifth or sixth before the last, the next two or three abruptly lengthened and 

exserted. The longest ray of upper lobe equals length of snout and eye; the longest 

rays of lower lobe equals length of snout and half eye. The dorsal fin begins 

slightly behind upper axil of pectorals and contains 43 rays, the longest of which 

equals the distance from tip of snout to front of pupil. The origin of anal fin is half 

the diameter of the eyein front of the middle of body. Itcontains34rays. Caudal 

ray long and slender, with 12 rays, its basal two-fifths confluent with dorsal and 

anal, its length equal to that of pectoral fin. 

Skin thin, not conspicuously lax. Head, body, and fins white, inconspicuously 

mottled with light brown. A single specimen, 315 mm. in total length, from station 

3342, off Queen Charlotte Islands, depth 1,588 fathoms. 

The type is a male with well-developed testes, and contained in its mouth when 

captured a spherical mass of eggs evidently belonging to this species, The eggs 

measure 44 mm. in diameter, and are well along in their development, the embryos 

distinctly visible through the very tough egg-membranes. The general form of head 

and body can be made out, and the long, continuous dorsal and anal fins running 

backward into the tail. It is probable that the male fish protects the eggs in this 

manner until after hatching. 

Family CYCLOPTERIDZ. 

108. Eumicrotremus orbis (Giinther). 

Three young specimens, the largest 27 mm. long, were dredged south of Sannak 
Islands and in Bristol Bay (stations 3213, 3258, and 3274; depths 19 to 70 fathoms). 

Fin-rays in our specimens are as follows: Dorsal vi or vit-9 or 10; anal8 to 10. We 

agree with Garman in considering it advisable to distinguish the north Pacific form 

from EF. spinosus, until adequate series can be compared. 
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LETHOTREMUS gen. nov. (CYCLOPTERID.) 

Differing from Eumicrotremus in the total absence of the bony plates and in the 

absence of pores on sides of head or body. 

109. Lethotremus muticus sp. nov. (Plate 31.) 

Represented by three young specimens, the largest 30 mm. long. They closely 

resemble in form, fin-rays, and general appearance Eumicrotremus orbis, but differ, in 

addition to the generic characters already stated, in the much larger eye, the lower 

spinous dorsal, and the extreme reduction of the posterior nasal tube. In young 

specimens of £. orbis, the posterior nasal tube is much longer than the anterior, and 

equals half the diameter of the eye. In L. muticus both tubes are short and the 

posterior is little more than an elevated rim to the nasal opening. 

Dorsal vi1-11; anal 10; pectoral 23. Depth 2 to 24 in length; head 24} to 24. Eye 

very large, 24 to 24 in head, equaling interorbital width. In £. orbis of equal size 

the length of the slit is slightly less than its distance from upper base of pectorals. 

Diameter of ventral disk five-sixths length of head, equal to width of mouth. No 

barbels or filaments. Origin of spinous dorsal slightly in advance of gill-slit. The 

distance between dorsals equals half the diameter of the eye. Origin of anal under 

that of second dorsal. No notch between upper and lower portions of pectoral fin, 

the lower rays thickened but not lengthened, the length of upper ray equaling that 

of snout and eye. Vent separated from disk by slightly more than half its distance 

from front of anal. 

Color in spirits: Brownish above, white below, the upper parts finely freckled 

with small black specks. 

Three specimens from stations 3223 and 3258, near Unimak Pass, depths 56 and 70 

fathoms. The naked specimens from the Atlantic, reported on by Dr. Giinther, 

under the name HLumicrotremus spinosus, are probably referable to this genus. 

Family BATRACHIDZ. The Toadfishes. 

110. Porichthys notatus Girard. 

Near Point Reyes, California; station 3351; depth 51 fathoms. 

Family TRICHODONTIDZ. 

111. Trichodon trichodon (Tilesius). 

An adult specimen was taken from the stomach of a codfish at station 3260, 

Bristol Bay, 13 fathoms. Others were seined at Herendeen Bay. 

Family BLENNIIDZ. The Blennies. 

112. Chirolophus polyactocephalus (Pallas). 

Two specimens, stations 3213 and 3274, north and south of the Alaska Peninsula; 

depths 41 and 19 fathoms. 

113. Pholis fasciatus (Bloch & Schneider). 
Several specimens of this species have 86 to 89 dorsal spines and 42 to 44 soft rays 

in the anal. The coloration agrees more closely with that described by Cuvier & 

Valenciennes for Atlantic specimens (Gunnellus grenlandicus Cuvier & Valenciennes, 

Hist. Nat. des Poissons, x1, 442, pl. 340). Ground color yellowish gray; base of 
dorsal occupied by 10 or 11 oblong blotches of dark brown which extend to the tips 

of the fins; these blotches each divided upon the fin by a median spot of the ground 

color. The areas of the ground color alternating with these blotches is finely 
speckled with brown, a larger spot of brown usually occupying a median position 

upon the fin. Middle and lower part of sides occupied by vermiculating brown 

lines on the ground color, these vermiculations arranged in more or less distinct 

crossbars, about 20 in number. They reach to or nearly to the mid-ventral line; and 

the posterior ones are often continued faintly onto the anal fin. Pectoral and caudal 

F. R. 93 29 
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fins yellow, unmarked. A brown blotch across snout and tip of mandible followed 

by a narrow yellowish bar descending to front of eye. Interorbital space crossed by 
a broad brown bar with blackish margins, which becomes much narrower below 

and traverses the eye and the cheeks. Behind this is a broader yellow bar margined 
behind with a narrow brown line. 

Specimens were dredged at stations 3230, 3232, 3233, and 3234, in Bristol Bay; 
depths 3} to 104 fathoms. 

114. Pholis ornatus (Girard). 

Taken in the seine at Unalaska and Herendeen Bay, entering fresh water. 

115. Anoplarchus atropurpureus (Kittlitz). 

Found upon the rocks between tide marks at Unalaska. 

116. Stichzeus punctatus (Fabricius). 

Notogrammus rothrocki Bean. 

A single specimen, 86 mm. long, was dredged in Bristol Bay, Alaska, station 3239, 

depth 114 fathoms. Several larger individuals were seined in Karta Bay, Prince of 

Wales Island, Alaska, July 12, 1889. 

The position of the lateral line in this species is incorrectly given as ‘‘median” by 

Jordan & Gilbert in the Synopsis, pp. 755 and 775. Cuvier and Valenciennes, in 

their description drawn from the writings of Fabricius, state that the lateral line 

runs along the upper fifth of the height of the body and terminates at about the 

middle of the length. This correctly describes its position in all our specimens, 

where it originates immediately above the opercle, exhibits at first a rather strong 

upwardly convex curve, then runs nearly parallel to the back, separated from the 

base of the dorsal fin by one-fifth the height of the body. It is very distinct 

throughout its course, and terminates at about the middle of the length. The 

narrow brown streak described as bounding the lateral line above, in Notogrammus 

rothrocki, is conspicuous in our smallest specimen (86 mm.). The branchiostegal 

membranes are very narrowly joined anteriorly, forming a narrow free fold across 

the isthmus, from which they are entirely distinct. Narrow bands of teeth in the 

jaws, and on vomer and palatines. The outer series in upper jaw and the inner series 

in the lower jaw enlarged. 

Dorsal XLVII or XLVUI; anal I, 32 to 35. The membrane from last dorsal. spine 

joins extreme base of upper caudal ray; anal wholly distinct. 

We have not the material for a comparison of Pacific with Atlantic representa- 

tives of this species, and the published descriptions of the latter lack detail. 

117. Leptoclinus maculatus (Fries). 

A few young specimens of this species, hitherto known only from the North 

Atlantic, were taken at stations 3223, 3252, 3253, 3257, 3258, 3259, 3279, and 3309, the 

first one in Unimak Pass, the others in Bristol Bay, depths 293 tc $1 fathoms. Having 

no Atlantic specimens of this species, we are unable to satisfy ourselves of the 

identity of the two. 

118. Lumpenus anguillaris (Pallas). Seined at Unalaska. 

119. Lumpenus mackayi sp. nov. (Plate 32.) 

Very elongate, the depth }; or ;!; the length. Head compressed and high, especially 

anteriorly, the upper profile of snout very convex, the upper jaw decidedly longer 

than the lower. Mouth nearly horizontal. Maxillary reaching vertical from front 

or middle of pupil, its length 33 to 3} in head. Teeth small, in a narrow band in 

jaws. A single series of weak teeth on palatines. Vomer toothless. Gill-openings 

continued forward to below middle of cheeks, the membranes then narrowly joined 

to isthmus. Gill-rakers short and weak, about 10 on horizontal limb of arch. Eye 

small, its horizontal diameter one-half longer than its vertical, slightly longer than 

interorbital width, 2in snout,8 in head. Distance from snout to nape equals length 

of postorbital part of head. Opercles large, continued to beyond base of pectorals. 
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Dorsal beginning immediately above upper end of gill-slit, the spines short, strong 

and pungent, not flexible. Some of the anterior spines are short, but not free, the 

fin increasing in height to opposite front of anal, the longest spine equaling length 

of snout. The membrane of the last spine joins base of upper rays of caudal. Anal 

with two strong spines similar to those of dorsal fin, the second twice the length of 

the first and three-fourths that of highest dorsal spines. Anal rays all forked; the 

posterior longest, equaling length of snout and eye, free from the caudal. Caudal 

fin rounded in the younger specimens, lanceolate in adults, becoming in the latter 

three-fourths as long as head. Ventrals short, of one short spine and three simple 

rays, the fin one-fourth length of head. Pectorals large, the middle rays longest, 

two-thirds length of head. Scales small, smooth, elongate, imperfectly imbricated; 

partially embedded or altogether wanting on anterior part of back. Cheeks scaled, 

head otherwise naked. Faint traces of a lateral line sometimes visible on middle of 

sides anteriorly. Head 6} in length; depth 13 to 14. Dorsal Lx1x; anal u, 41. 
Length 290 mm. 

Color in spirits: Light olivaceous (light yellowish in life), a continuous jet-black 

streak from occiput along each side of dorsal to base of caudal, with two interrupted 

black streaks below it, the lowermost running on middle of sides. Top and sides 

of the head darker, variously marked with anastomosing black lines and spots. 

Opercles blackish. Dorsal and caudal fins dusky translucent, without distinctive 

markings. Anal and ventrals white. Pectorals white or dusky. Roof of mouth 
black. Peritoneum black dorsally, white ventrally. 

Several specimens were seined near the mouth of the Nushagak River, Alaska. 

120. Leptoblennius nubilus (Richardson). 

Our specimens seem to agree in structural details with descriptions of L. nubilus 

from the North Atlantic, except that the ventral fins have but three soft rays. We 

have no specimens for comparison, and make the identification with some doubt. 

Pacific specimens seem lighter in color, with the dusky mottlings confined to the 

dorsal region and with a very distinct series of oblong brown blotches along lateral 

line, alternating with a lower series of small faint round spots. Under parts 

immaculate. The mottlings along base of dorsal frequently unite to form a series 

of oblong blotches alternating with those of lateral line. Other specimens show no 

traces of dorsal blotches. Dorsal fin translucent, faintly mottled with darker. 

Caudal with brownish crossbars. Fins otherwise unmarked. Fins and proportions 

as described for L. nubilus. Dentition also as in the latter; mandible with a single 
series of conical teeth, which widens at symphysis into an irregular double series or 

narrow patch; a similar series of conical teeth in premaxillaries, within which is a 
band of fine villiform teeth. Palate smooth. 

Numerous specimens from Bristol Bay, Alaska, dredged at stations 3241, 3242, 

3243, and 3244; depths, 44 to 14 fathoms. 

121. Poroclinus rothrocki Bean. 

A single specimen from north of Unalaska Island, station 3312, depth 45 fathoms. 

Depth at nape ;4 length, the body tapering uniformly backward. Vent placed 

anteriorly, its distance from snout 1} to 1# in its distance from base of caudal. 

Head 64 in length. Snout compressed, slightly projecting, the lower jaw included. 

Maxillary reaching vertical from front of pupil, 34 to 34 in head. Teeth acute, in 

narrow bands in the jaws, a single well-marked series on vomer and a patch on 

front of palatines, those on vomer and palatines fully as large as those on jaws and 

equally developed in young and adults. Eyes large, close together, the interorbital 

space convex, its width about half pupil. Diameter of orbit equals length of max- 

illary, about 34 in head. Nostril tubes well developed, half diameter of pupil. 

Gill-openings narrower than in other described members of this group, extending 

forward below the vertical from posterior part of cheeks, where they are firmly 

joined to isthmus, across which they do not form a fold, Gill-rakers obsolete, 
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Dorsal beginning over end of opercular flap, its distance from nape equaling distance 

of latter from posterior margin of pupil. Membrane of last spine slightly joined to 
base of caudal. Anterior dorsal spines short, but well connected by membrane. 

Anal with three distinct spines, shorter than the rays that follow, the second the 

longest, all as strong as dorsal spine, and fully connected by membrane. Rays all 

branched at tip. Membrane of last ray joined only slightly to base of caudal. 

Caudal sharply pointed in our specimens, the median rays longest, about as long as 

head. Pectorals evenly rounded, the median rays longest, 14 6r 15 in number, all 

branched. Ventrals well developed, about two-fifths as long as head, consisting of 

one short, sharp spine and three rays, the spine not closely joined to rays. 

Lateral line indistinct, usually appearing obsolete, more evident toward head, con- 

sisting of a series of distinct pores along median line. Scales very small, cycloid, 

imbricated, covering body, including abdomen, breast, and nape. Cheeks scaled, the 

head otherwise naked, or sometimes with a small patch of scales on upper part of 

opercles. D. Lvit to Lx; A. 111, 40 to 42. 

Color: Sides with a series of 10 to 12 narrow white crossbars, the first in front of 

dorsal fin, the last under last dorsal spine, the bars about one-fifth interspaces. 

Above lateral line they are conspicuously margined with darker; below lateral line 

they broaden out and become forked, forming A-shaped markings. Upper caudal 
rays at base with an oval white ring inclosing a darker area; this mark more 

conspicuous in the young. Belly and ventrals white, other fins dusky, but without 

definite markings. 

Family CRYPTACANTHODIDS. 

122. Delolepis virgatus Bean. 

A decayed specimen was found on the beach at Unalaska. 

LYCONECTES gen. noy. (CRYPTACANTHODID.) 

Differing from Cryptacanthodes principally in the absence of palatine teeth, agreeing 

with it in general appearance and in most details of structure. Mouth subvertical; 

lower jaw projecting; premaxillary protractile. Teeth strong, conic, wide-set, in 

more than one series. Mucous pits prominent on head. Gill-opening narrow, ceasing 

opposite middle of base of pectorals, the membranes widely joined to isthmus. 

Dorsal and anal wholly joined to caudal, the latter extending well beyond them. 

Dorsal fin composed of spines only. Noventralfins. Body naked. No lateral line, 

Type L. aleutensis. - 

123. Lyconectes aleutensis sp.nov. (Plate 34.) 

Head 7} in length, without caudal; depth 144. Dorsal Lxrx; anal 49; pectoral 13; 

caudal 18. Head square in cross section, the upper and lower surfaces plain, the 

cheeks vertical, the depth and width equal. Mouth still more oblique than in 

Cryptacanthodes maculatus, with much heavier mandible and less expanded maxillary, 

the exposed portion of the latter with vertical axis, not extending beyond vertical 

from middle of the eye. Teeth all similar, few in number; those in premaxillary 

arranged in two series, the inner of which aresmaller than outer, from which they 

are separated by a wide interspace. Teeth in mandible in a single series laterally, 

becoming a sparsely filled patch toward symphysis. Four or five similar conical 

teeth on head of vomer. Palatines toothless. A long nostril tube overhangs the 

upper lip. Upper lip separated by a fold from forehead, the upper jaw protractile. 

Eye extremely small, sunken in the socket, which it does not nearly fill, its diameter 

slightly less than half interorbital width. ‘The supraorbital rim is not elevated, and 

contains no conspicuous projections. Suborbital rim swollen, with an enlarged 
mucous channel; a conspicuous series of mucous pits along each mandible and the 

margin of the preopercle; two series on top of head, diverging backward from above 
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the eyes. Otherwise no pits or projection on head. A shallow triangular depression 

on occiput. Gill-slit much less oblique than margin of preopercle, its length 14 

times the distance between lower ends of gill-slits, the latter reaching the vertical 

from middle of opercles. 

Dorsal fin of rather flexible spines, not concealed ix heavy fin membranes. The 

origin of dorsal falls immediately behind axil of pectorals. Hinder margin of occi- 

put midway between front of dorsal and middle of eye. Origin of anal well in 

advance of middle of length, its distance from tip of snout contained 1? times in its 

distance from base of caudal. Pectoral short, rounded, its base separated by a wide 

prepectoral area from gill-slit, the width of area three-fourths length of fin, the 

latter eqnaling distance from tip of snout to middle of eye. No ventrals. Body 

covered with lax naked skin, which also covers but does not obscure rays of dorsal 

arid anal fins. No pores to lateral line. 

Color inlife: Reddish on head, body, and fins, due to the blood vessels in the skin. 

A single specimen, 180 mm. long, dredged north of Unalaska Island, at station 3312; 

depth 45 fathoms. 

Family PTILICHTHYIDZ. 

124. Ptilichthys goodei Bean. 

A third specimen of this little-known fish was taken by dredging in shallow water 
at the entrance to Unalaska Harbor, station 3311; depth, 85 fathoms. 

The genus Ptilichthys, of which this species is the sole representative, has been 

doubtfully referred by Dr. Bean to the Mastacembelide, a family of fresh-water 

fishes inhabiting the East Indies, characterized by having the shoulder girdle poste- 

riorly placed and not articulating with the cranium (order Opisthomi Gill). The 

necessity for preserving intact the unique type of the species prevented Dr. Bean 

from making any anatomical examination of Ptilichthys, and it was reserved for Dr. 

Theodore Gill, in the Standard Natural History, 1885, p. 259, to express his disbelief 

in the relationships which had been suggested and to make the fish the type of a 

peculiar family, the Ptilichthyide, to be placed provisionally among the blennioid 

series. His adherence to this view is again expressed in his list of ‘“‘ Families and 

Subfamilies of Fishes,” appearing as the sixth memoir of volume v1, of the National 

Academy of Sciences. He has doubtless indicated the proper position of this peculiar 
fish as nearly as we are now able to determine it. An examination of its shoulder 

girdle shows it to be entirely normal. The post-temporal is not furcate, but is a 

very slender bony rod attaching to the epiotic region of the skull and giving loose 

attachment posteriorly to the almost equally slender posterotemporal. The latter 

overlaps the upper end of the clavicle inthe usual manner. A postclavicle was not - 

detected. The coracoid portion consists of a roundish oblong, perforated hypercora- 

coid meeting the hypocoracoid directly, without intervening cartilage. The curved 

line separating the two bones corresponds distally with the interspace between the 

first (upper) and second actinosts. The hypocoracoid is broad and short. Its 
mesially directed (i. e., inferior) process joins at its tip the clavicle, but is elsewhere 

separated from the latter by the usual elongate membranous interspace. The acti- 

nosts are four in number, of large size, hour-glass shaped. 

The jaws are normal, the premaxillary alone occupying the front and sides of 

upper jaw and bearing the teeth, while the maxillary is a broad bone lying behind 

it, overlapped proximally by the maxillary process of the palatines. Both vomer 

and palatines seem to be toothless. The alimentary canal is almost perfectly 

straight, with the anterior portion entirely enveloped in the long, narrow liver. At 

the pylorus occurs a short and abrupt V-shaped flexure, scarcely noticeable on 

account of the closeness with which the sides are joined and the fact that the width 

of the flexure is no greater than the cross diameter of the tube. Pyloric cceca are not 

evident. Anairbladder isentirely wanting. The ovary is single, apparently without 

oviduct, and contains in our specimen eggs which are comparatively very large. 
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Family LYCODIDA. 

125. Lycodopsis crotalinus Gilbert. (Plate 32.) 

One specimen from station 3210, south of Sannak Islands; depth, 483 fathoms. 

Colors in life: Head and body light brown, the lower parts darker; snout, sub- 

orbital region, and a band across pectorals greenish gilt; no light bar on head. 

Depth 123 in length; head 54; maxillary 2} in head; eye 7, equal to interorbital 

width; width of bone between orbits 17 in head; snout 34 in head; teeth above in 

a narrow band, reaching only about half way of gape. In the mandible teeth are 

absent on posterior two-fifths of gape. The gill-slit extends a little farther forward 

below than above. Ventrals as long as pupil. Longest pectoral ray 22 in head. 
Head wholly scaled behind eyes. Lateral line not evident. 

The stomach contained remains of crustacea. 

126. Lycodes diapterus Gilbert. 

Taken abundantly north of Unalaska at stations 3227, 3324, 3326, 3329, 3330, 3331, 

and 3332; depths 109 to 576 fathoms. 

127. Lycodes brevipes Bean. 

Numerous specimens from stations 3216, 3225, 3226, 3227, 3263, 3309, 3310, 3311, 

3313, and 3330, located north and south of the Aleutian Islands and in Bristol Bay; 
depths 58 to 351 fathoms. 

128. Lycodes palearis sp. nov. 

Very close to L. brevipes Bean, differing constantly in the longer ventrals, the 

greater development of mandibular and labial folds, the more numerous white bars, 

and the smaller eye. Head naked. Nape more or less naked, the scaleless area 

variable in extent, sometimes confined to its anterior third, sometimes reaching 

nearly to front of dorsal. Body sparsely covered with imbedded scales; axil naked. 

Lateral line short, decurved, extending scarcely beyond middle of pectorals. Teeth 

present in jaws, vomer, and palatines, those on premaxillaries laterally in a single 

series which widens anteriorly into a rather broad patch, the outer teeth some- 

what enlarged, especially in front. All the premaxillary teeth shut outside the 

mandibular series, which are opposed to those on vomer and palatines. Mandibular 

teeth arranged similarly to those in upper jaw, the lateral series somewhat enlarged, 

continuous with the inner edge of the symphyseal patch. Vomerine teeth bluntly 

conic, 3 or 4 in number; palatines in a single series. 

Snout long, prominent, the upper jaw projecting beyond the lower for a distance 

equaling two-thirds diameter of orbit. Upper lip thin, much expanded laterally, 

continuous posteriorly with the lower lip, which forms a wide, free membranous lobe 

opposite middle of each mandible. Anteriorly the lower lip becomes abruptly con- 

tracted and adnate to the jaw, leaving the symphyseal portion without free margin. 

Inner edges of mandibles with wide membranous borders, which increase in width 

anteriorly, where they terminate in a pair of acutely pointed free flaps. These free 

flaps and membranous margins are very conspicuous in both young and old speci- 

mens. In L. brevipes they are very inconspicuous, becoming evident in adults only. 

Dorsal with about 105 rays, counted to middle of caudal; anal about 90; pectoral 

18. Head 5} in length; depth 9} to 11 in length, 2} in head. Eye 5 to 6 in head, 

14 to 2in snout. Ventrals 14 to 14 in eye, twice as long as in L. brevipes. Pectorals 

14 in head, Anal origin under eighteenth dorsal ray. 
General color brownish olive, growing lighter on the lower parts. Dorsal with 14 

to 16 white vertical bars, extending in young specimens across back and sides and 

onto anal fin; in adults confined to the fins and frequently indistinct or wanting. 

Anterior dorsal angle frequently black, separated from remainder of fin by a curved 

white bar. Dorsal and anal not black-margined as in L. brevipes. In the latter the 

white lateral bars are 9 to 12 in number and are usually confined to upper half of 

body. There is also no black spot on anterior dorsal rays. 



ICHTHYOLOGICAL COLLECTIONS OF THE ALBATROSS. 455 

Three specimens, 113 to 166 mm. long, from stations 3253 and 3254 in Bristol Bay, 

in 36 and 46 fathoms. 

129. Aprodon corteziana Gilbert. 

One specimen from station 3349, off the coast of northern California; depth 239 

fathoms. 

The depth in this species varies from 7} to 9, the head from 44 to 44 in length. 

130. Maynea pusilla Bean. 

A few small specimens from north of Unalaska, at stations 3224, 3227, 3330, and 

3331; depth 121 to 351 fathoms. 

131. Gymnelis viridis (Fabricius). 

Two specimens from between tide marks at Unalaska, one from station 3256 in 

Bristol Bay; depth 49 fathoms. 

132. Lycodapus fierasfer Gilbert. (Plate 32.) 
Several specimens from station 3324, in Bering Sea, north of Unalaska Island; depth, 

109 fathoms. The statemens in the original description (Proc. U.S. Nat. Mus. 1890, 

108), ‘‘ventrals narrow,” etc., applies instead to the pectorals, the ventrals being 

absent in this genus. 

133. Lycodapus extensus sp. nov. 

An extremely slender elongate form, with head smaller than in L. fierasfer, but 
otherwise resembling that species more than L. parviceps. The head is 63 in length, 

the depth of body 15}. Gill-openings as in L. fierasfer, extending well above base of 

ventrals. Skin thin, the mucous pores inconspicuous, evident on mandible and 

along margin of preopercle. Upper profile of head longitudinally concave, shaped as 

in fierasfer, but slenderer, its depth greater than that of body. Mouth oblique, the 

maxillary reaching vertical from middle of eye, 2! in head. Teeth in narrow bands 

in both jaws, tapering laterally to single series. Vomerine teeth more numerous 

thanin L. parviceps or L. fierasfer, small, not canine-like, in a single series. Palatine 

teeth wanting, as in some individuals of L. fierasfer. Eye 4}in head. Interorbital 

space lt} in eye. Snout 3? in head. Occiput midway between front of dorsal and 

anterior nostril. Pectorals slenderer and longer than in fierasfer, 2? in head. Head 

and trunk contained 2? times in tail. Dorsal 96, the extreme end of the tail wanting. 
Color, light brownish, the black peritoneum visible through the skin of the abdomen. 

Mouth and gill-cavity largely dusky. A narrow dark-brown streak along base of 
dorsal and anal, occupying, toward tip of tail, the entire height of both fins. 

A single specimen, 92 mm. long, from station 3324, north of Unalaska Island; depth 

109 fathoms. 

134. Lycodapus parviceps sp. nov. 

Similar to LZ. fierasfer, differing in the much smaller isd longer, slenderer body, 

the thicker skin with more evident mucous pores, and in the more restricted gill- 
openings. Head short, 7? in length (5! to 5} in fieracfer); depuh 11. Upper profile 

of head nearly straight, not longitudinally concave, as in jierasfer. Head deeper and 

narrower, the snout less spatulate. Skin thicker. A conspicuous series of pores on 

mandible and along preopercular margin. Gill-slit very oblique, as in fierasfer, 

extending anteriorly as far as vertical from eye, the membranes then narrowly 

united, free from the isthmus except at extreme front. The gill-slit is superiorly 

much more restricted than in fierasfer, not extending above base of pectorals, 

while in the latter it extends above them for two-thirds diameter of eye. 

Mouth oblique, the maxillary reaching vertical from middle of eye, 24 in head. 

The jaws are even at tip, the mandible slightly included laterally. Mandibular teeth 

in a moderate band anteriorly, the inner series enlarged, narrowing posteriorly to a 

single row. Premaxillary teeth of uniform size, in a narrow band throughout. 
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Vomer with four canine-like teeth. Palatine teeth small, in a single close-set series. 

Eye 44 in head; least interorbital width 5; snout 3}. Distance from origin of 

dorsal to occiput slightly less than that from occiput to posterior nostril. Head and 

trunk contained 3! in tail. Pectorals 2} in head. Dorsal about 100; anal about 85; 

both counted to middle of caudal. Pectorals 9. No ventrals. 

Body brownish in spirits, fins whitish-translucent; everywhere dusted with black 

specks. Tail and fins distinctly blackish posteriorly. Orbit blackish above. Gill- 

cavity silvery, blackish anteriorly. Mouth blackish, except anteriorly. Peritoneum 

black, the color not showing through the abdominal wall. 

A single specimen, 115 mm. long, from station 3324, north of Unalaska Island; 

depth 109 fathoms. 

DEREPODICHTHYS gen. nov. (LYCODID.) 

A slender deep-sea Lycodid without scales or lateral line and with the ventral fins 

reduced each to a slender unbranched filament, the two very closely approximated, 

springing from a common projecting base, which is located far forward below the 

eye, as in Ophidioids. Gill-opening a narrow vertical slit, little wider than base of 

pectorals. Teeth cardiform, curved, few in number, in narrow bands or irregular 

single series on jaws, vomer, and palatines. 

Derepodichthys alepidotus, type. 

135. Derepodichthys alepidotus sp. nov. 

Head and body very long and slender, the former resembling a Lycodes in appear- 

ance, being moderately compressed, with a flattish occiput and a gently rounded, 

decurved rostral profile. Mouth slightly oblique, quite at lower side of snout, the 
lower jaw shorter, fitting within the upper. Maxillary and premaxillary entirely 

concealed within the thick skin of the upper lip, which is directly continuous with 

that of the forehead, the upper jaw being therefore nonprotractile. Angle of mouth 

under front of pupil, its distance from tip of snout 23 in head. Teeth as described 

under the genus. Eye small, not filling the elongate orbit, the diameter of exposed 

portion of eyeball slightly less than three-fourths length of snout, the latter 3} in 

head. A series of large mucous pores on snout and lower part of cheeks; a second 

series on mandible; no pores on body. Gill-slit vertical, not continued forward, its 

lower end slightly above base of lower pectoral rays. Length of slit one-fourth 

length of head, slightly less than distance between slits. Head 8} in total length 

depth of head and body 24 in head; width of head 2? in its length. Distance from 

tip of snout to base of ventrals 2} in length of head. Distance from tip of snout to 
front of dorsal 5} in total length; from tip of snout to vent 3} in total. 

Pectorals long and slender, reaching half way to vent, 1} in head. Dorsal and 

anal confluent with the caudal, concealed in the thick integument so that the rays 

can not be counted. 

Color in spirits light brownish, the dorsal and pectorals whitish, the anal with a 

dark margin, which becomes black posteriorly. Lips dusky. Abdominal region 

blue-black. 
A single specimen, 110 mm. long, dredged off Queen Charlotte Island, station 3342; 

depth 1,588 fathoms. 

Family GADIDZ. The Cods. 

136. Lota maculosa (Le Sueur). Ling. 

A young specimen was taken at Nushagak. 

137. Antimora microlepis Bean. 

Several specimens taken at stations 3330, 3331, 3342, and 3348, in Bering Sea, at 

depths of 350 and 351 fathoms, and off the coasts of the Queen Charlotte Islands 
and of California at depths of 1,588 and 455 fathoms. 
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138. Gadus macrocephalus Tilesius. Pacific cod. 

It has been frequently pointed out and is well known to fishermen that the Pacific 

codfish has a smaller air-bladder, or ‘‘sound,” than the Atlantic cod. Pending an 
examination of this question, which we are not now in a position to make, we 

propose to recognize the Pacific fish as a distinct species. A reporton the cod banks 

of Bering Sea, based on the operations of the Albatross, has been given by A. B. 

Alexander. (Report of Commissioner of Fish and Fisheries, 1889-91, p. 280.) An 

occasional specimen was taken in the dredge, the species being recorded from 

stations 3224, 3226, 3285, 3291, and 3301, in Bering Sea; depths 17 to 128 fathoms. 

139. Pollachius chalcogrammus (Pallas). 

A few adults were taken by trolling in Captains Harbor, Unalaska. Young speci- 

mens, 4 to 6 inches long, were dredged in great abundance in the shallow water of 

Bristol Bay and around the Aleutian Islands, at stations 3217, 3222, 3231, 3232, 3233, 

3234, 3235, 3236, 3237, 3238, 3239, 3240, 3245, 3246, 3248, 3250, 3252, 3253, 3255, 3256, 3259, 
3278, 3278, 3279, 3281, 3282, 3285, 3286, 3294, 3298, 3301, 3309, and 3310; depths 5 to 71 
fathoms. 

Family MACRURIDA. 

140. Macrurus acrolepis Bean. 

Not taken in Alaskan waters, but found abundant off Vancouver Island, Washing- 

ton and Oregon, at stations 3340, 3346, 3347, and 3348; depths 345 to 786 fathoms. 

141. Macrurus cinereus sp. nov. 

Snout high and blunt, but little overlapping the mouth, terminating in a pointed 

prolongation of the median ridge, which bears at its tip a bony tubercle furnished 

with radiating ridges. The nasal ridges also terminate in shorter and smaller, but 

similar tubercles, the outline between rostral and nasal tubercles concave. Length 

of snout slightly less than diameter of orbit, 3? to 4 in head, its tip overpassing the 

premaxillaries for two-thirds its length. Mouth of moderate size, the maxillary 

reaching vertical from hinder margin of orbit, equaling length of snout and half of 

eye. Teeth finely villiform in both jaws, the outer series not at all enlarged, the 

mandibular band narrow. Barbel short and slender, its length less than half diam- 

eter of pupil. Interorbital width six-sevenths diameter of orbit, equaling length of 

snout. Preopercle greatly expanded, much overlapping the interorbital below, leav- 

ing exposed only the extreme posterior angle. Gill-membranes narrowly joined, 

with a posterior fold free from the isthmus. Gill-rakers short, compressed, almost 

tubercular, 2-+12. 

Origin of dorsal well behind base of pectorals. Second dorsal spine long and 
filamentous, strongly serrate, except on extreme base and tip. Length of spine five- 

sixths to six-sevenths head. Base of first dorsal equaling diameter of orbit. Inter- 

space between dorsals two-thirds to two-fifths base of first dorsal. Pectoral long 
and slender, equaling length of head behind anterior nostril opening, about as long 

as the filamentous outer ventral ray. Vent immediately in front of anal origin. 

Scales on sides well imbricated, each with 7 to 9 parallel ridges, which bear short 

sharp spines directed very obliquely backward. 

Dorsal 11, 10 or 11; ventral 9. Seven scales between lateral line and base of first 

dorsal. 
Color uniform light-grayish on body and fins, with the exception of the blackish 

pectorals and ventrals. Sides of head silvery. Mouth, gill-cavity, and peritoneum 

brownish or purplish black, gill membranes and gular membrane dusky. 

Numerous specimens from north of Unalaska Island (stations 3307 and 3329, depths 
1,033 and 399 fathoms), and from the North Pacific, south of Ookamok Island (sta- 

tion 3340, depth 695 fathoms). 



458 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

142. Nematonurus cyclolepis sp. nov. 

A species with the general appearance (including the protruding snout, inferior 

mouth, and comparatively weak dentition) of N. armatus and N. affinis, but with the 

dorsals less widely separated, the vent anterior in position, and the scales unarmed, 

as in Moseleya longijilis. 

Head smooth, compressed, without conspicuous ridges. Median and lateral rostral 

ridges terminating in slightly projecting points; the median process, a short 

portion of the median ridge, and the edge of the membrane connecting median 

with lateral processes with spinous scales and points. Snout projecting beyond the 

premaxillaries for two-thirds its length, which is contained 3} times in head. Eye 

small, less than snout, very slightly exceeding interorbital space, 44 in head. Month 

small, wholly inferior, maxillary reaching vertical from posterior margin of pupil, 

22in head. Premaxillary teeth in two series—the outer similar to those in mandible, 

not enlarged or canine-like; the inner series smaller, directed obliquely backward. 

A single series of teeth in mandible, not widening into a patch atsymphysis. Barbel 

thick at base, two-thirds length of snout. Preopercle incurved above the angle, the 

lower limb expanded, the marginal region striate. 

First dorsal inserted behind axil of pectoral. Second spine broken in both speci- 

mens, the basal portion smooth, a single sharp barb showing that the spine is serrate. 

The base of the fin equals the length of the snout. Interspace between dorsals 

exceeding length of first dorsal base by one-third to two-fifths length of latter. 

Vent immediately in advance of origin of anal, under middle of interspace between 

dorsals. The dorsal is low and inconspicuous and the anal higher, as usual in this 

group. Pectorals very slender, 1,4, in length of head. Outer ventral ray filamentous, 

reaching third or fourth anal ray. Dorsal 1, 8 or 9; ventral 12. 

Scales mostly lost. The few remaining on head are either entirely smooth or bear 
a single median keel, with one or two low spinous points. Those on body are with- 

out spines, and are either entirely smooth or show traces of a low median keel. Six 

scales in an oblique series between lateral line and middle of base of dorsal. Color 

dark brown, the anterior portion of back and sides with small scattered black spots, 
Opercles, lower side of head (including gill-membranes and ventral area) black, as 

are also the mouth and gill-cavity and the peritoneum. 

Two specimens, the longest 150 mm., from station 3342, off Queen Charlotte Island, 

depth 1,588 fathoms. 

143. Chalinura filifera sp. nov. 

Related to C. serrula Bean, from the same region and depth, differing in the larger 
eye, shorter mental barbel, longer snout, longer pectoral fins, shorter interspace 

between dorsals, and the longer dorsal fin. Snout short, slightly exceeding diameter 

of eye, 3, in head; the median ridge and the nasal ridges terminate each in a much 

projecting point, furnished each with a short rosette of radiating spines and ridges. 

The outline between these points is concave. Tip of snout projecting beyond the 

premaxillaries for a distance equaling that which separates the central rosette from 

one of the lateral ones. Infraorbital ridges inconspicuous, not reaching angle of 

preopercle behind or bony portion in front. 

Mouth large, slightly oblique, with extensive lateral cleft, the maxillary reaching 

vertical from posterior margin of pupil, 2 in head, equaling distance from tip of 

snout to middle of eye. Outer series of teeth in premaxillary strong, succeeded by 

a narrow band of smaller cardiform teeth. Mandibular teeth similar to inner 

band of upper jaw, the band becoming slightly wider at the prominent symphysis. 

Barbel short, one-half to two-fifths length of snout. Eye large, the diameter of orbit 

slightly less than interorbital width or length of snout, 4in head. Angle of preopercle 

produced backward, concealing all but the extreme posterior angle of interopercle, the 

margin appearing serrulate when divestedof skin. Gill-membranes joined to isthmus, 

with a posterior free margin. Gill-rakers very short and heavy, 1 + 11. 
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Dorsal beginning vertically above base of pectorals; the second spine extremely 

long and slender, smooth basally, the terminal half rather strongly toothed. It 

becomes very slender toward the tip, and terminates in a long membranous fila- 

ment. In one specimen it exceeds length of head, in the others it equals five-sixths 

that length. Length of base of first dorsal equaling one-third length of head. 

Interspace between dorsals short, two-fifths to three-fourths length of snout. Pec- 

torals very long and slender, equaling the head without the snout. Outer ventral 
rays very long and filamentous, equaling length of head. Vent immediately in 

advance of anal origin. Scales rather thin, those on back and sides with about five 

diverging ridges, each of which bears a number of short rigid spinules directed very 

obliquely backward, the posterior projecting but little beyond the margin of the 

seale. Eight or nine scales in an oblique series between the middle of first dorsal 

and the lateral line. 
Dorsal 11, 12 to 14; pectoral 20 to 22; ventral 9 or 10. 

Dark brown, the fins, gill-membranes, lips, nostrils, and under side of snout black. 

Anterior part of mouth and lining of gill-cavity purple. Peritoneum blackish 

brown. 

Three specimens, 520 to 550 mm. long, were dredged in 1,588 fathoms off Queen 

Charlotte Island, at station 3342. 

Family PLEURONECTIDZ. The Flounders. 

144. Citharichthys sordidus (Girard). 

At stations 3351 and 3352 off northern California; depths 26 and 51 fathoms. 

145. Citharichthys stigmzeus Jordan & Gilbert. 

At station 3350, near Point Reyes, Cal.; depth 75 fathoms. 

146. Hippoglossus hippoglossus (Linnwus). Halibut. 

A few small specimens dredged at stations 3218, 3230, 3238, and 3239; depths 34 to 

41 fathoms. Taken with hand lines on all the cod banks. 

147. Atheresthes stomias Jordan & Gilbert. <Arrow-toothed Halibut. 

At stations 3215, 3216, 3218, 3221, 3223, 3224, 3225, 3227, 3259, 3263, 3264, 3267, 3321, 

3324, 3331, 3332, and 3339, located north and south of the Aleutian Islands and in 

Bristol Bay; depths 32 to 406 fathoms. 

148. Bopsetta jordani (Lockington). California Sole. 

Station 3351, near Point Reyes, Cal.; depth 51 fathoms. 

149. Hippoglossoides elassodon Jordan & Gilbert. 

‘North and south of the Aleutian Islands, and Bristol Bay; stations 3216, 3217, 3218, 

3225, 3257, 3259, 3284, 3310, 3311, 3313, 3314, 3321, 3323, and 3334; depths 45 to 85 fathoms. 

In four specimens we find the following fin formule: D. 86, A. 65; D.87, A. 69; D. 79, 

A. 67; D. 84, A. 63. 

150. Lyopsetta exilis (Jordan & Gilbert). 

At station 3351, off northern California; depth 51 fathoms. 

151. Lepidopsetta bilineata (Ayres). 

Taken abundantly at Unalaska and Chernoffski harbors, at Herendeen Bay, and 

Hagemeister Island, and at stations 3213, 3214, 3215, 3217, 3218, 3219, 3222, 3232, 3233, 

3235, 3237, 3238, 3239, 3242, 3244, 3245, 3246, 3248, 3249, 3250, 3251, 3252, 3258, 3259, 3264, 

3265, 3266, 3267, 3268, 3269, 3270, 3271, 3272, 3273, 3275, 3278, 3279, 3280, 3282, 3283, 3284, 

3285, 3286, 3287, 3289, 3290, 3291, 3292, 3293, 3294, 3295, 3298, 3299, 3300, 3301, 3302, 3303, 
and 3323; depths 44 to 70 fathoms. This species is variable in the height of the 

anterior arch to the lateral line, which is sometimes strong, sometimes little marked. 
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152. Limanda aspera (Pallas). 

An excellent food-fish, taken in abundance at Herendeen Bay and at stations 

3230, 3233, 3234, 3235, 3238, 3239, 3240, 3241, 3242, 3243, 3244, 3248, 3251, 3252, 3266, 3267, 
3269, 3282, 3283, 3286, 3298, 3299, 3301, and 3303 in Bristol Bay; depths 3} to 53 
fathoms. 

153. Limanda proboscidea sp.nov. (Plate 33.) 

Bearing some resemblance to L. ferruginea (Storer) but having fewer rays in dorsal 

and anal, larger scales and longer snout. Profile sharply angulated above front of 

upper eye, the snout convexly protruding. Form varying from very slender to 

broadly elliptical, the two outlines equally curved. Depth 2}to2}inlength. Head 

large, 3 to 3} in length, in a specimen 7 inches long. Caudal peduncle short, widen- 

ing backward, its least depth twice its length. Mouth oblique, the maxillary 

reaching beyond front of lower eye, 4 in head. Teeth narrow, little compressed, in 

a single series on both sides of the jaw, extending farther back on the blind side. 

Eyes on right side. Lower eye well in advance of upper, the diameter of upper eye 

54 to 6 in head, 1}in snout. Vertical from front of upper eye falling midway between 

frontof orbit and front of pupil of lower eye. Interorbital space a very narrow sharp 

ridge, naked in females, with a single series of ctenoid scales in males. Gill-rakers 

short, about equal to diameter of pupil, 13 or 14 in number, 9 or 10 on lower limb. 

Seales loosely imbricated, ctenoid in males on colored side, smooth in females. 

Blind side of both sexes smooth. Head scaled on eyed side in males; the opercle, 

subopercle, interopercle, and preopercle mostly naked in females. Head on blind 

side naked. Rays of vertical fins with single series of ctenoid scales. Dorsal fin 

beginning slightly behind front of upper eye, the first three rays usually higher 

and with membranes more deeply incised than in those which follow. Highest 

portions of both dorsal and anal fins behind the middle of the body. The fins 

about equal, their longest rays equal to the snout and eye. Caudal two-thirds head, 

Pectorals short, one-third head. Ventrals reaching beyond front of anal, 34 in 

head. The usual small antrose spine in front of anal fin. 

D. 63-67; A. 47-49; Lateral line 86-95. Length 74 inches. 

Color: Light grayish or brownish, thickly covered with small whitish spots. Entire 

left side with margins of dorsal, caudal and anal fins bright lemon-yellow (as in 
ferruginea). Vertical fins grayish with an occasional dark-brown ray. 

Several specimens from stations 3239, 3240, and 3248 in Bristol Bay; depths 114 to 

21 fathoms; one young specimen from Herendeen Bay. 

154. Platichthys stellatus (Pallas). Great California Flounder. 

Mouth of the Nushagak River, and stations 3229, 3235, 3239, 3240, and 3269, Bristol 

Bay; depths 8 to 16 fathoms. 

155. Pleuronectes quadrituberculatus Pallas. 

Numerously represented at Chernoffski Harbor and Herendeen Bay, and at stations 

3240, 3244, 3251, and 3252 in Bristol Bay; depths 44 to 29} fathoms. 

156. Pleuronectes glacialis Pallas. 

Found abundant in the mouths of the Naknek and Nushagak rivers, and at sta- 

tion 3232 in Bristol Bay; depth 10} fathoms. 

157. Glyptocephalus zachirus Lockington. 

Bering Sea and North Pacific generally; stations 3227, 3259, 3322, 3323, 3324, 3331, 

3334, 3349, and 3351; depths 35 to 350 fathoms. 

158. Microstomus pacificus (Lockington). Slippery Sole. 

Stations 3216 (south of Alaska Peninsula, 61 fathoms), 3333 (north of Unalaska, 

19 fathoms), 3343, 3347, 3348, and 3349 (coasts of Washington, Oregon, and northern 

California; depths, 239 to 516 fathoms). This species is dredged in abundance in the 

vicinity of San Francisco, at depths of 15 to 50 fathoms. 
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REPORT UPON THE FISHES COLLECTED BY THE STEAMER ALBATROSS 

OFF THE COAST OF CALIFORNIA, BETWEEN POINT CONCEPTION AND 
POINT ARENA, IN MARCH AND APRIL, 1890. 

During parts of March and April, 1890, the U. S. Fish Commission 

steamer Albatross made an investigation of the fishing-grounds on the 

coast of California from Point Conception to Point Arena, in contin- 

uation of the inquiries conducted the previous year to the southward 

of Point Conception. On the earlier expedition the writer acted as 

chief naturalist of the Albatross, and the new fishes obtained at that 

time have been described by him in a paper published in 1890, in the 

Proceedings of the United States National Museum.* The collection 

of fishes made on the latter cruise was also referred to him and is dis- 

cussed in the present paper. It consists largely of the same species 

secured south of Point Conception, but was found to contain represent- 

atives of one undescribed genus and four new species. 

The cruise of March and April, 1890, is fully described by Lieut. 

Commander Z. L. Tanner, U. 8S. N., the commanding officer of the 

steamer Albatross, in his report for that year, pp. 219-226; and the 

fishery results are discussed by Mr. A. B. Alexander, fishery expert of 

the Albatross, in the same connection, pp. 275-279. 
The investigations were carried from the shallow water along shore 

into a depth of 627 fathoms, the fishery work having been conducted 

chiefly by means of the beam trawl, which was employed at 113 sep- 

arate stations. The positions of the different stations, the depth of 

water, character of bottom found at each, with other data, are given in 
the report of Lieut. Commander Tanner above referred to. 

Family HEPTATREMIDA. 

1. Polistotrema stouti (Lockington). 

Stations 3103 and 3126; depths 67 and 456 fathoms. 

Pamily SCYLLIORHINIDA. The Cat Sharks. 

2. Catulus xaniurus Gilbert. 

Stations 3126, 3196, and 3200, in 200 to 456 fathoms, 

In two young specimens, 105 and 110 mm. long, a series of spines is developed on 

each side of the middle line of back, larger than the prickles and firmly set. These 

begin above the second or third gill-slit, continue to slightly beyond front of first 

dorsal fin, and contain 15 to 18 spines. A similar series of lateral spinelets is 

described by Eigenmann in young of Scylliorhinus ventriosue= Catulus uter J. & G. 
(West American Scientist, Nov., 1889, p. 151). It is not improbable that they may 

* Scientific results of explorations by the U.S. Fish Commission steamer Albatross, 
No. x11.—A preliminary report on the fishes collected by the steamer Albatross on the 
Pacific Coast of North America during the year 1889, with descriptions of 12 new 
genera and 92 new species, by Charles H. Gilbert; Proc. U. 8. Nat. Mus. 1890, 49-126. 

tReport upon the investigations of the U. 8. Fish Commission steamer Albatross 
from July 1, 1889, to June 30, 1890, by Lieut. Commander Z. L. Tanner, U.S. N., 
commanding. Report U. 8. Fish Comm. for 1889-1891, 207-342. 
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be found characteristic of Scyllioid sharks. No trace of them is found in older 

specimens. They strongly resemble the primary definitely placed spines of Raja, 

and have doubtless, as in the latter, some taxonomic value. 

Young specimens have the dorsal and anal fins occupying somewhat different posi- 

tions from that found in adults, and of different relative sizes. In a specimen 110 
mm. long the dorsals are very narrow, and the anterior dorsal is much farther back, 
being mostly behind the ventrals instead of terminating above their posterior line of 

insertion. The anal is very long, separated from caudal by a hardly appreciable 

space, and in front slightly overlapping the first dorsal. In a specimen 240 mm. long 

the anal is still disproportionately long, separated from caudal by about one-fifth base 

of fin instead of one-half base of fin, as in adults. The first dorsal has apparently 

shifted forward, as it now terminates slightly behind ventrals. 

A male specimen, 430 mm. long, has the claspers projecting but little beyond the 

ventrals. It differs as follows from the original description: The distance from tip 

of snout to front of mouth is more than half the greatest width of snout. The first 

dorsa! is more posteriorly placed, extending behind the vertical from ventrals, the 

length of its base contained but 12 times in the space between dorsals, This poste- 

rior position of the first dorsal may be a case of retarded development, as the fin 

shifts forward during growth. The scales on side of tail are smaller and less 

crowded than those forming the upper caudal band, but are otherwise wholly similar, 

each possessing a strong central spine and a pair of shorter lateral cusps, and haying 

the central portion deeply grooved. 

Family GALEHIDZA. The Requiem Sharks. 

3. Rhinotriacis henlei Gill. 

One specimen from station 3100, in 29 fathoms. 

Family RAJIDZ. The Skates. 

4. Raja stellulata Jordan & Gilbert. 

Stations 3105, 3129, 3189, 3196, 3204, and 3208, in 200 to 218 fathoms. 
No series of young is at hand. Ina single young male, 130 mm. long, there is no 

trace of spines or papille on the orbital rim, but those along middle of back are 

very large, as is also a large spine on each shoulder. The prickles are coarse, 

entirely covering the disk and tail above, none on the lower side. The prickles on 

sides of disk are in rows following the pectoral rays, those on middle of back are in 

lengthwise series, and those below eye are in rows parallel with its lower border. This 

serial arrangement of prickles I have noticed also in the young of Catulus xaniurus. 

In four larger specimens, 300 to 390 mm. long, there is no trace of ocular spines. 

Of primary spines there seem to be 3 or 4 behind the occiput, the most anterior 

occupying the position of the single postoccipital spine in &. inornata, and a series 

of 17 to 20 on middle of tail. The interspace on middle of back is apparently filled 

in later by 6 or 7 spines, which are just appearing in one of the large specimens and 

are smaller than the caudal series in all the others. No ocellated spot appears at base 

of pectorals, an ill-defined darker spot occupying this position in one specimen. 

5. Raja inornata Jordan & Gilbert. 

Stations 3106, 3115, and 3147, in 43 to 76 fathoms. The collection presents a very 

interesting series from unhatched young to adults, and throws some light on the 

development of the spines and on the early stages of fins and tail. 
The first spines to appear correspond exactly in position with those described 

below in Raja rhina. There are three definitely placed on the orbital rim, one occu- 

pying a median position behind the occiput, and a continuous series along median 

lineof tail. The postoccipital spine can be always identified by its relation to a 

conspicuous short double series of pores. These series are curved, and each presents 

its convex side toward the middle line of the back. It is between the posterior 

diverging ends of these series that the spine in question is found, 
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In a young specimen, 145 mm. long, taken from the egg, having the yolk nearly 

absorbed, no spines are externally visible. They are fully developed, however, 

and lie declined and hidden beneath the epidermis. The three ocular spines, the 

postoccipital spine, and the caudal series are all present. No rudiments of spines 

are visible in the mid-dorsal region, between the postoccipital spine and the middle 

of the ventrals. On freeing them from the epidermis the spines can be readily 

elevated and depressed. The posterior attachment of the base is, however, firm, and 

will not permit the elevation of the spine beyond a certain point. Later, a firm 

anterior attachment is formed, the spine in the meantime breaking through the skin. 

When it first appears it is still movable, but soon becomes rigid. 

In still younger embryos, 120 and 125 mm. in length, the spines are represented by 

elongate soft, dermal papillw, of about the same size and shape as the future spines. 

They occupy the same definite positions found characteristic for the spines of this 

and related species. The papill:e lie declined beneath the epidermis, through which 

they are visible as short whitelines. Norudiments appear between the postoccipital 
papilla and the base of the ventrals. 

A specimen 190 mm. long has the spines fully developed and the mid-dorsal series 

nearly complete. Thus the caudal series continues forward beyond base of ventrals 

for about three spines, and is then followed after a short interval by three stronger 

spines, the anterior of which is the postoccipital spine, as indicated by its charac- 

teristic position. In another specimen, 200 mm. long, a continuous-dorsal series is 

present from the postoccipital spine to tail, without evidence that those on middle 

of back appeared later than the others. In this specimen are rudiments of the 

additional ocular spines which appear later, one papilla being present above middle 

of orbit, a second over spiracle. In later stages the growth of these secondary 

ocular spines may be traced, their development being often accompanied by the total 
disappearance of the primary spines. The secondary spines may disappear in turn. 

The growth of the mid-dorsal series I have been unable to trace. Specimens show 
much variation with respect to their development. In one, 340 mm. long, no spines 

are present between the postoccipital spine and the tail. In another, the series is 

complete except the two immediately following the postoccipital spine, these two 
being still represented by dermal papille. 

In an embryo, 145 mm. long, the tail is produced 31 mm. beyond the second dorsal, 

and forms a depressed tapering appendage which becomes very slender toward the 

tip. The lateral folds and the median dorsal fold are continued some distance along 
this appendage, but are very low. Aside from this, there is no indication of the 

future caudal fin. Ina younger embryo, 125 mm. long, the unabsorbed yolk being 

still large (about 25 mm. in diameter), the tail is proportionately longer than in the 

last, 86 mm. in length, the terminal portion projecting 32 mm. beyond the dorsal fin. 

As in the first described, the lateral caudal fold is distinct, highest in the region of 

the dorsal fins, thence declining in front and behind, disappearing before reaching 

either base or tip of tail. No trace is present of a median fold connecting the two 

dorsals. Such a fold appears to extend from second dorsal around tip of tail, becom- 

ing continuous with the anal fold, which is arrested definitely at a distance of 4 

mm. behind the vertical from second dorsal. The latter folds may, however, be 

exaggerated, or may be entirely due to the shriveling of the specimens. 

The youngest embryo described is light brownish in color, with a series of whitish 

or light-yellowish crossbars down the middle of back and tail. The same colors 
appear on pectorals in the form of rounded spots and blotches. A round black spot 
has appeared at base of each pectoral, surrounded by an area of light yellowish. 

In a second embryo, of about equal size, the bands on back of tail seem to bear a 

definite relation to the spines. In an older embryo, with the yoke nearly absorbed, 

the color has undergone considerable modification. The bands and the lighter areas 
have disappeared, and the disk is sparsely covered with small, round black spots, the 
largest nearly equaling diameter of pupil. 
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6. Raja rhina Jordan & Gilbert. 
In two young males, 154 and 225 mm. long, the spines are well developed and 

exactly correspond. In each there are three spines on the orbital rim, one at the 

upper and one at the lower anterior angle of the eye and one at its upper posterior 

angle; a very large one on median line behind occiput, and a strong median series 

on tail, beginning opposite posterior base of ventral fin. This is the invariable 

arrangement in the young, but is modified later on by the disappearance of some of 

the original spines and the development of others. Thus, in a specimen 450 mm. long 

the lower preorbital spine has nearly disappeared, and the others are evident, but 

accompanied by additional spines which have been interposed. As in younger speci- 

mens, there is a single postoccipital spine and no mid-dorsal series, but some of the 

original spines on middle of tail have apparently been lost and replaced by others, 

as the lining and spacing is nowirregular. The taxonomic value of these first spines 

appears from the fact that they exactly correspond in the young of a number of 

related species, and from the further fact that their rudiments are found occupying 

definite positions during the later larval stages, some of which are described above 

in the nearly related R. inornata. The same arrangement is found also in the young 

of R. binoculata. The first prickles to appear are those on under side of snout, where 

they form a sparse band or a single definite series along the edge and an elongate 

median patch in front. 
In two young males, 154 and 225 mm. long, the claspers measured from inner base 

respectively 7 and 10 mm., in both cases overpassed by the ventrals. 

Stations 3147, 3163, 3193, 3197, and 3208, in 56 to 203 fathoms. 

7. Raja binoculata Girard. 

The young can be at once distinguished by the very conspicuous ocellated spots. 
In a specimen 190 mm. long the black center, the wide, yellowish ring, and the outer 

black ring are very strongly marked. These spots are only faintly indicated in the 

young of related species. The spines are, as usual at this stage, just appearing from 

beneath the epidermis. Caudal spines 15 or 16 in number. 

Family ALEPOCEPHALIDZ. 

8. Alepocephalus tenebrosus Gilbert. 
One specimen each from stations 3104 and 3186, in 391 and 328 fathoms. Differing 

from original description as follows: The distance of ventrals from head equals length 

of head behind front of pupil. Interorbital space gently convex. Base of anal fin 

slightly exceeding that of dorsal. 

Family CLUPEIDA. The Herrings. 

9. Clupanodon ceruleus (Girard). California Sardine. 

Station 3167; depth 33 fathoms. 

10. Alosa sapidissima (Wilson). Common Shad. 

Three specimens of this introduced food-fish were taken in Drake Bay. Each is 

about 150 mm. long. ; 

Pamily ENGRAULIDIDZ. The Anchovies. 

11. Engraulis mordax Girard. California Anchovy. 

Stations 3099, 3154, 3167, and 3182; depths 11 to 33 fathoms. 

Family MYCTOPHIDA2. The Lantern Fishes. 

12. Nannobrachium leucopsarum Eigenmann & Eigenmann. 
Stations 3112, 3126, 3127, 3128, 3198, 3199, 3200, and 3201; depths 233 to 627 fathoms. 
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Family ARGENTINIDA. The Smelts. 

13. Leuroglossus stilbius Gilbert. (Plate 34.) 

Stations 3126 and 3188; depths 456 and 316 fathoms. In the specimen from 3126 

the mandible has a single series of conical close-set teeth, which work against the 
palatine and vomerine series above. They seem to grow slightly larger laterally. 

The tongue seems to have some slight asperities, but no teeth can be detected. 

14. Osmerus thaleichthys Ayres. 

Stations 3099, 3134, 3135, 3136, and 3182, in 17 to 20 fathoms. Our specimens vary 

so much in the curvature of the maxillary and in the length of the paired fins that 

Iam unable to recognize O. attenuatus as a distinct species. The head is 4 in length, 
and the anal contains 18 or 19 rays in two specimens which differ widely in the 
curvature of the maxillary. 

Family STERNOPTYCHIDA. 

15. Sternoptyx diaphana Hermann. Stations 3127 and 3188; depths 418 and 316 

fathoms. 

Family CHAULIODONTIDA.. The Viper Fishes. 

16. Chauliodus macouni Bean. Stations 3127, 3128, and 3201; depths 280 to 627 

fathoms. 

17. Cyclothone microdon (Giinther). Station 3127; depth 418 fathoms. 

Family SYNGNATHIDA). The Pipefishes. 

18. Siphostoma californiense (Storer). Monterey and at station 3141; depth 24 
fathoms. 

Family AULORHYNCHIDZ. 

19. Aulorhynchus flavidus Gill. Monterey. 

Family ATHERINIDZA. The Silversides. 

20. Atherinopsis californiensis Girard. California Smelt; Pescado del Rey. Mon- 

terey. 

21. Atherinops affinis (Ayres). Little Smelt; Pescadillo del Rey. Santa Barbara and 

Drake Bay. Dorsal fin with 6 or 7 spines, 52 to 56 series of scales, and 4 

rows between lateral line and base of first dorsal. 

22. Atherinops insularum Gilbert. Two typical specimens from Drake Bay, with 

62 to 68 scales in lateral line and 5 dorsal spines. It is possible that inter- 
mediate forms will be found and the species proved untenable. 

Family BERYCIDZ. 

23. Melamphaes cristiceps Gilbert. Station 3127; depth 418 fathoms. 

Family ECHENEIDIDZ. 

24. Remora remora (Linneus). Remora; Sucker. Three specimens from Santa 

Barbara. 

Family SCIZ{NIDAj. The Croakers. 

25, Genyonemus lineatus (Ayres). Litile Roncador. Stations 3099, 3100, 3132, 3134, 

and 3136; depths 7 to 33 fathoms. 

F. R. 93: 30 
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Family EMBIOTOCIDA.. The Surf Fishes. 

26. Brachyistius rosaceus (Jordan & Gilbert). Stations 3101, 3115, 3132, 3147, and 

3156; depths 33 to 56 fathoms. 

27. Cymatogaster aggregatus Gibbons. Viviparous Perch. Drake Bay and sta- 

tions 3100, 3101, 3115, 3149, 3152, and 3156; depths 29 to 50 fathoms. 

28. Hypocritichthys analis (A. Agassiz). Stations 3100, 3135, and 3137; depths 11 

to 29 fathoms. 

29. Hyperprosopon argenteus Gibbons. Monterey. 

30. Holconotus rhodoterus Agassiz. San Simeon Bay. 

31. Amphisticus argenteus Agassiz. Monterey, San Simeon Bay, and Santa 

Barbara. 

32. Phanerodon furcatus Girard. Station 3187; depth 11 fathoms. 

33. Damalichthys argyrosomus (Girard). Station 3149; depth 45 fathoms. 

Family GOBIIDA. The Gobies. 

34. Lepidogobius lepidus (Girard). Stations 3115, 3153, and 3154; depths 20 to 43 

fathoms. 

Family CHIRIDZ. 

35. Zaniolepis latipinnis Girard. Stations 3115, 3149, 3156, 3173, and 3175; depths 

43 to 62 fathoms. 

36. Oxylebius pictus Gill. Station 3102; depth 27 fathoms. 

Family SCORPAiINIDA. 

37. Sebastodes goodei Eigenmann & Eigenmann. ARockfish. 

Stations 3113, 3125, and 3190; depths 53 to 70 fathoms. 

Gill-rakers 10 or 11 + 23 to 25. Peritoneum silvery, with scattered stellate black 

spots. In three young specimens the occipital spines are evident, the others con- 

cealed or not developed. The young show five dusky bars downward from back, 

under front, middle, and end of spinous dorsal, below soft dorsal, and on caudal 

peduncle. The head is contained 2} times in the length; the depth, 33. The second 

anal spine is as long as the third, but does not reach its tip when fin is declined. 

38. Sebastodes jordani sp. nov. 
Most nearly allied to S. goodei, from which it differs in the much slenderer body, 

the longer anal spines, the black peritoneum, and the more numerous gill-rakers. 

From entomelas and ovalis this species differs in the obsolescence of the cranial 

ridges, as well as in other details. 

Body very slender, the depth 4 in the length, the least depth of caudal peduncle 

three-fourths diameter of eye. Head very slender, 24 in length, tapering regularly 

to the very sharp snout. Mandible projecting, its tip entering profile, provided with 
a rather small but distinct symphyseal knob. Maxillary reaching vertical from 

middle of eye, 24 in head. Snout3% inhead. Interorbital width 43. Eye large, 3§. 

Interorbital width flat or slightly convex, wholly scaled over, the orbital ridges 

obsolete, or a faint trace only of the supraorbital, which is always without spine. 

The occipital ridges are low and sharp, terminating each in a spinous point. In 

addition to these, the tympanic spines are sometimes weakly developed, and the 

nasal spines are present. The head is otherwise wholly smooth. Preorbital very 

narrow below eye, wide anteriorly, without distinct lobes but with one or two weak 
spinous points. Gill-rakers long and very slender, 29 present on horizontal limb of 

outer arch, the longest equaling one-half diameter of orbit. Preopercular spines 5, 

comparatively slender, all directed backward. 
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Dorsal spines very slender, the fourth the longest, or the fourth and fifth equal, 

contained 23 to 22 in length of head. Dorsal very deeply notched, the twelfth spine 

but ones as long as the longest, and barely connected at ase with the elev- 

enth. Soft dorsal scarcely as high as the spinous. First anal spine very short, the 

second very slightly stronger than the third, and nearly or quite as long measured 

from base, its length 3} in head. The second spine appears much shorter than the 

third when the fin is declined. Longest soft ray of anal 23in head. Caudal deeply 

notched. Anus anterior in position, midway between first anal spine and base of 

ventrals; the tips of the ventrals extend to or beyond it, and the pectorals extend 

beyond tips of ventrals. 

D. xu, 14 or 15; A. 11, 9 or 10. Pores in lateral line, 54 to 58. 

Scales small, everywhere ctenoid, entirely covering head, including maxillaries, 

mandibles, and snout, except a triangular area on top of snout, beneath which lie the 

premaxillary spines. Color as in S. goodei, dusky olive above, bright silvery on sides 

of head and body and below; probably with some red in life. Fins unmarked. 

Mouth and gill-cavities pure white, the peritoneum jet black. 

Specimens ranging in size from 165 mm. to 215 mm. from stations 2935, 3103, and 
3114; depths 62 to 124 fathoms. 

Named for David Starr Jordan, president of the Leland Stanford Junior University, 

the most successful worker in the genus Sebastodes. 

39. Sebastodes saxicola (Gilbert). 

Stations 3103, 3104, 3113, 3114, 3115, 3125, 3129, 3161, 3183, 3184, 3189, 3192, 3194, 3196, 

3197, 3206, 3207, 3208, and 3209; depths 43 to 391 fathoms. 

Gill-rakers constantly 10+22 or 23. The second anal spine varies somewhat in 

length, always extending slightly beyond tip of third anal spine when the fin is 

declined, usually not reaching tips of soft anal rays, its length 2} to 24 in that of 

head. Young specimens have faint dark bars occupying usual position; a jet-black 

blotch on middle of soft dorsal with a light streak below it separating it from the 
back. 

40. Sebastodes diploproa (Gilbert). 

Stations 3105, 3129, 3161, 3170, 3188, 3189, 3191, 3193, 3195, 3196, 3197, 3204, and 
3208; depths 160 to 316 fathoms, excepting station 3197 (77 fathoms), from which 

there are 11 young specimens 2 to 3 inches long, supposed to belong to this species. 

All these show the characteristic silvery-white coloration on lower half of sides. 

There are traces of dark bars on the sides; one on nape and under front of spinous 

dorsal; two on sides diverging downward from behind middle of spinous dorsal; 

one under middle of soft dorsal. There are corresponding dusky marks on the fins, 

that on soft dorsal being a distinct blackish blotch. The projecting lobes of the 

premaxillaries are evident in the youngest specimens. Fins and spines of head 

about as in adults. 

The gill-rakers in this species are 9 or 10+ 23 to 25. The maxillary is 24 to 2} in 

head. The interorbital space is very slightly more ead one-half eye. The ventral 

fins extend nearly to vent. Pectorals 12 in head. There is considerable variation in 

the direction of the upper preopercular spines, which are directed sometimes straight 
forward, sometimes obliquely forward and downward. Lower preorbital spine 

directed obliquely downward and backward. 

41. Sebastodes aurora (Gilbert). ‘ 

Stations 3195, 3199, and 3205; depths 233 to 252 fathoms. Gill-rakers very large 

and thick, comparatively few in number, 7 on vertical limb, and 14 or 15 movable 

ones and about 3 tubercles on horizontal limb of gill-arch. The coronal spines are 

an inconstant feature of this species, absent nearly as often as present. In one 

specimen a slight prominence on one side indicates its position. 

42. Sebastodes rhodochloris (Jordan & Gilbert). Flyfish. 

Stations 3183 and 3189; depths 162 and 218 fathoms. Gill-rakers 6+ 18. 
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43. Sebastodes chlorostictus (Jordan & Gilbert). Pesca vermiglia. 

Station 3129; depth 204 fathoms. The preorbital spines can not be used to dis- 

tinguish this species from S. eos Eigenmann. If the two are distinct, they are 
distinguishable by the scaliness of the maxillary and mandible, the length of the 

second anal spine, and the color of the peritoneum, 

44. Sebastodes rupestris (Gilbert). 

Station 3189; depth 218 fathoms. A single specimen, 5 inches long. The species 

is evidently allied to the vosaceus group, but is without the pink spots. Below the 

lateral line is a single black streak, which grows more intense opposite the dark 

vertical bars. The interorbital space contains two low inconspicuous ridges; its 

width is contained 2} times in diameter of eye. No spine or a very weak one at 

lower angle of subopercle 

45. Sebastodes elongatus (Ayres). Reina. 

Stations 3106, 3113, 3125, 3129, 3161, 3163, 3203, 3204, and 3207; depths 65 to 204 
fathoms. 

Gill-rakers 9 or 10 + 20 to 22, extending full length of arch. In the young the 

lateral stripes are broken up into smaller blotches, the interruptions to the dorsal 

stripe leaving a series of saddle-like blotches aloug the back, which correspond in 

position with those of S. saxicola. There is one under first dorsal spines, one under 

middle, and one under end of spinous dorsal, one under soft dorsal, and one on back 

of caudal peduncle. This correspondence is interesting in connection with similar 

color marks discovered in the young of S. ra and those known to occur in 

the young of the rosaceus group. 

46. Sebastodes auriculatus (Girard). 

Stations 3097, 3100, 3132, 3150, 3154, and 3181; depths 16 to 33 fathoms. In one 

specimen the gill-rakers are 7+15. On the upper limb two only are long and com- 

pressed; the others are round and thick, but slightly movable. On lower limb all 

those enumerated are compressed. In front is a mass that might represent rudiments 

of one or more. 

47. Sebastolobus alascanus Bean. 

Stations 3112, 3126, 3161, 3170, 3186, 3187, 3191, 3195, 3196, 3199, 3204, and 3208; 

depths 191 to 456 fathoms. Dorsal usually with 16 spines, with 17 in two specimens 

noted. In the young the fins are colored as in adults, not black as in 8S, altivelis. 

Inside of mouth and gill-cavity white. 

48. Sebastolobus altivelis Gilbert. 

Stations 3104, 3112, 3127, 3128, 3188, and 3202. In very young specimens all the fins 

are black, and the intense black lining to gill-cavity is externally visible, making 

sides of head appear dusky. The mouth is posteriorly black. The branchiostegal 

membranes are lined with white on basal part and edged with black. The spinous 

dorsal is without black blotches, nearly uniformly dark in color. The spines vary 

much in height, but the third is always the highest. The second anal spine is always 

much longer than the third, reaching if uninjured beyond tips of soft rays. 

Family COTTIDA;. The Sculpins. 

49. Icelinus quadriseriatus (Lockington). 

Stations 3115, 3152, 3154, 3155, 3166, 3167, and 3179; depths 20 to 47 fathoms. 

50. Icelinus tenuis Gilbert, 

Stations 3106 and 3129; depth 77 to 204 fathoms. These specimens are slenderer 
than indicated in the original description, the depth being contained 6} times in the 

length. In two specimens the second dorsal spine is filam. ntous as well as the first, 

reaching in one specimen beyond front of second dorsal. 
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51. Icelinus filamentosus Gilbert. 

Stations 3113, 3125, 3129, 3146, 3161, 3183, 3184, and 3209; depths 62 to 204 fathoms. 

The preopercular spine increases disproportionately with age. In specimens 2 to 3 

inches long it is short and slender, with but two upwardly directed cusps. In 

adults it is the most massive found in the genus, and is furnished with four upwardly 

directed barbs, the basal one of which may be minute or rudimentary. 

52. Chitonotus megacephalus Lockington. 

Stations 3115, 3176, and 3179; depths 30 to43 fathoms. Two specimens have asmall 

preopercular spine, with one terminal and two upwardly-directed points. Themouth 

does not extend to opposite posterior border of orbit. 

53. Leptocottus armatus Girard. Station 3097; depth 12 fathoms. 

54. Oligocottus analis Girard. Monterey. 

55. Oligocottus maculosus Girard. Monterey. 

56. Radulinus asprellus Gilbert. Stations 3103, 3171, 3172, 3173, 3175, and 3194; 

depths 52 to 92 fathoms. 

Family AGONIDZ. 

57. Brachyopsis verrucosus Lockington. Stations 3152, 3155, 3182; depths 36, 35, 

and 11 fathoms. 

58. Brachyopsis xyosternus Jordan & Gilbert. Station 3182; depth 11 fathoms. 

59. Odontopyxis trispinosus Lockington. Stations 3129, 3137, 3152, 3153, 3154, 

3155, 3157, and 3166; depths 11 to 47 fathoms, excepting station 3129 (204 

fathoms). 

60. Xenochirus triacanthus Gilbert. Stations 3103, 3113, 3114, 3145, 3156, 3157, and 

3171; depths 47 to 76 fathoms. 

61. Xenochirus pentacanthus Gilbert. Stations 3161, 3189, 3191, 3193, and 3204; 

depths 160 to 218 fathoms. 

62. Xenochirus latifrons Gilbert. 
Stations 3103, 3129, 3147, 3156, 3161, 3174, 3189, 3193, 3194, 3204, 3206, and 3209; 

depths 50 to 218 fathoms. The gill-membranes have always a distinct free edge 

except at middle line, where a frenum joining middle of membrane to isthmus 

may come out to the very margin. Plates on cheeks are always absent, and other 

diagnostic marks are constant. 

Family LIPARIDZ. 

63. Careproctus melanurus Gilbert. 

Stations 3112, 3186, 3189, and 3199; depths 218 to 328 fathoms. ‘Three specimens 

from station 3112 are graduated in size, measuring 65, 78, and 95 mm. The disk 

becomes relatively smaller with age, measuring 4, 44, and 4; mm. The position 

remains the same, as does that of vent. 

64. Paraliparis cephalus Gilbert. 

Stations 3112 and 3126; depths 296 and 456 fathoms. 

65. Paraliparie dactylosus sp. nov. (Plate 34.) 
Very close to P. ulochir, but with the upper insertion of the pectoral much lower, 

opposite the lower margin of pupil, and the head and body much more slender and 

elongate. Shape of head much the same as in P. ulochir, the snout broadly rounded, 

slightly if at all overlapping the horizontal mouth; the cheek vertical. Occiputand 

nape not conspicuously swollen. Lower jawincluded. Maxillary reaching vertical 

behind middle of pupil, 2? in head. Eye large,3 inhead. Bony interorbital space 5. 
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Snout 4}. Gill-opening a narrow slit, extending to opposite third or fourth pectoral 
ray, its length equaling diameter of pupil. Teeth acute, in narrow bands in the 

two jaws, each band made up of oblique rows. Opercle produced into a pointed 

lobe, which is separated from upper pectoral ray by a distance equaling diameter 

of pupil. 

Dorsal beginning slightly behind upper base of pectoral. Pectorals inserted 

lower than in P. ulochir, the upper ray on a level with or below margin of pupil. 

As in P. ulochir, the two lobes are joined by a series of about 8 more widely-spaced 

rays. None of the rays are free. The anterior ends of the fins meet under the 

throat, at a point vertically below the pupil. Pectoral rays 30, of which about 10 

constitute the lower lobe. The upper rays extend beyond front of anal, but the 

lower lobe is apparently much shorter. Vent anterior in position, its distance from 

pectoral symphysis one-half its distance from front of anal. Head 5 in length; 

depth 64. Length of longest specimen 78 mm. Dorsal ca. 56. Anal ca. 46. Each 

of the types has lost the epidermis. In this condition the head and body are light 

or slightly dusky, except the eyes, opercles, gill-membranes, and abdomen, which 

areblack. Gill-cavity and mouth black. Probably black everywhere in life. Three 

specimens from station 5112, off Santa Cruz, California; depth 296 fathoms. 

Family TRIGLIDA. The Gurnards. 

66. Porichthys notatus Girard. 

Stations 3099, 3100, 3103, 3114, 3130, 3145, 3149, 3166, and 3190; depths 9 to 62 fathoms. 

Family BLENNIIDA. The Blennies. 

67. Gibbonsia evides (Jordan & Gilbert). 

Monterey. This species is distinguished from Gibbonsia elegans, found south of 

Point Conception, by the longer and lower soft dorsal and by the less variegated 

coloration. 

68. Exerpes fucorum (Jordan & Gilbert.) Monterey Bay. 

69. Xiphidion mucosum Girard. San Simeon Bay. 

70. Cebedichthys violaceus (Girard). San Simeon Bay. 

Family LYCODIDZ. The Eelpouts. 

71. Lyconectes aleutensis Gilbert. (Plate 34.) 

A single young specimen from station 3161; depth, 191 fathoms. Agreeing with 

the typical example, but having head and body marked with numerous small, round, 

black spots. 

72. Lycodopsis pacificus Collett. 

Stations 3147, 3156, 3174, 3189, 3194, and 3197. Station 3194 is recorded with a 

depth of 218 fathoms. With this exception the depths range from 50 to 92 fathoms. 

One specimen contains eggs two-thirds the size of buckshot. 

73. lyycodes diapterus Gilbert. 

Stations 3104, 3105, 3112, 3187, 3189, 3191, 3193, 3195, 3196, 3198, 3199, and 3201; depths 
160 to 391 fathoms. 'Thereis great variation in the development of the white vertical 

bars in this species. They seem to be usually but not always present in specimens 

from 7 to 10 inches long. The bars usually fork below, becoming A-shaped, and do 

not extend onto the fins. One specimen, 5 inches long, has the top of the head and 

half the predorsal area naked. In larger specimens the head is minutely scaled as 

far forward as the eyes. 

74. Aprodon corteziana Gilbert. 

Stations 3105, 3129, 3161, 3186, 3199, and 3204; depths 191 to 328 fathoms. 
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LYCONEMA gen. nov. (LYCODID&.) 

Generic characters as in Lycodes, but the lower jaw covered with a dense mass of 

slender filaments or barbels, between which can be seen the mucous pores of the 

mandible. In Jluwocetes the mandible is provided with a series of hollow tubes, which 

are doubtless the produced margins of the pores. 

Type, Lyconema barbatum sp. nov. 

75. Lyconema barbatum sp. nov. (Plate 35.) 

A dense fringe of filaments covers the entire under surface of lower jaw, extending 

to behind angle of mouth. A series of filaments is found also laterally on the throat, 

and a few scattering ones are sometimes present on the branchiostegal membranes, 
Upper jaw without barbels. Body slender, the depth 11} in the length; head 64 in 

length. Upper jaw overlapping the lower. Mouth small, the maxillary reaching 

vertical from front of pupil, 3 in head. Teeth all conical, none of them much 

enlarged. Those in lower jaw in a patch or irregular double series, narrowing to a 

single series laterally. In upper jaw there is a single series, the teeth of which 

increase in size toward the middle line, the middle teeth being almost canine-like. 

Behind the latter is found a short inner series of smali teeth directed backward. 

Teeth on vomer and palatines in single series. 

Gill-slits continued forward to slightly beyond bases of ventrals and to the level 
of lower edge of base of pectorals. Width between gill-slits one-half diameter of 

eye. Pseudobranchie well developed. Eye 3$ in head. Snout 43. Posterior line 

of occiput midway between origin of dorsal and front of pupil or front of eye. 

Origin of anal fin at end of first third of length of body. 
Veutrals very short, one-half to two-fifths diameter of orbit. Pectorals broad, 

with the posterior edge emarginate, some of the upper and the lower rays longer 

than the intermediate ones. Length of fin 1,% in head. 

Dorsal 103; anal 91; each counted to middle of caudal; pectoral 15. 

Scalesshowing traces of definite arrangement in series, widely separated anteriorly, 

becoming crowded toward end of tail. They are continued up on the vertical fins, but 

are absent on head, on anterior half of nape, and on the pectoral fins. The lateral 

line is very faintly shown, and only for a short distance behind head, where its 

course is obliquely downward. The usual series of mucous pores present, but not 

conspicuous. 

‘In spirits this species has an olive-brown ground color, becoming white on under 

side of head and on abdomen. A series of eight or nine brown spots half as large as 

eye along middle of sides, those posteriorly continued downward onto the base of 

the anal, the last two or three reaching the edge of the fin and there developing into 

intense black blotches. A similar series of smaller spots corresponding in position 

to those just described occurs along the base of dorsal. They are also continued as 

faint bars on the fin, at the margin of which they each develop a black blotch, those 

posteriorly wider and more intense. An intermediate series of spots alternates with 

the two just described. An elliptical jet-black spot occupies the greater part of 

caudal fin and is narrowly margined all around with white. The peritoneum is 

jet-black, the mouth and gill-cavities white. 

Twelve specimens, the longest 156 mm., from station 3129 (lat., N. 36° 39’ 40’; long., 

W.. 122° 01’; depth 204 fathoms). 

76. Maynea brunnea Bean. 

Station 3188; depth 316 fathoms. The teeth on the palatines are in a single series 

instead of a wide band, as stated in the original description. 

77. Lycodapus fierasfer Gilbert. Station 3202; depth 382 fathoms. 

78. Lycodapus dermatinus sp. nov. (Plate 35.) 

Very similar to L. fierasfer, but the head, body, and fins covered with a thick, loose 

skin which contains numerous pores or openings for the mucous canals. One series 

of these runs along the middle of sides and forms the lateral line; it rises anteriorly 
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above the gill-opening and is continued forward on top of head, the two meeting 

between eyes. A second series runs between eye and upper lip and curves around on 

middle of cheek, running upward to behind eye. One series runs along a fold bor- 

dering mandible, one along preopercular margin, and one on opercle. In L. jierasfer 

a few pores are visible on mandible, and one or two can frequently be made out on 
preopercular margins. The skin is very thin and delicate and the fin rays are very 

evident through the membrane. The general proportions and the dentition of the 

type are essentially as in L. fierasfer, but the vomerine teeth are longer and hooked 

backward. 

Head 42 in length; depth 1} in head; maxillary 2} in head. Mandible heavier 

than in L. fierasfer. Eye 5 in head; snout 4. Origin of dorsal vertically above axil 

of pectorals. Length of head and trunk one-third total length. Teeth in narrow 

bands in the jaws, a single series on vomer and palatines. Gill-membranes very 

narrowly joined below and free from the isthmus, as in L. fierasfer. Dorsal 70; anal 

60; pectorals much longer than in L. fierasfer. 

The general color in spirits is light brownish-yellow, made somewhat dusky by 

the pigment spots in the skin. The body, and especially the fins, grows darker 

posteriorly. 
One specimen, 113 mm. long, from station 3162 (lat., N. 37° 54’ 10’; long., W. 123° 

30’; depth 552 fathoms). 

79. Melanostigma pammelas sp. noy. (Plate 35.) 

Well distinguished from MW. gelatinoswm by the wider, blunter head, the smaller, less 

oblique mouth, the uniform black coloration, and the arrangement of the teeth in the 

jaws in two series. As in M. gelatinosum, the head and body are enveloped in a 

loose, thin skin, which is thrown into folds in alcoholic specimens, and entirely con- 
ceals the anterior portions of the dorsal and anal fins. On dissection the dorsal is 

seen to have its origin close behind the head, at a point over middle of pectoral fin. 

The anal begins immediately behind the vent. The rays of both fins are enveloped 

in a gelatinous subcutaneous tissue. 

The head is broad, with its greatest width equaling its greatest depth. The 

mouth is broad, somewhat oblique, with equal jaws, the maxillary reaching vertical 

from front of pupil. Both jaws with the teeth in two distinct series in front, in a 

single series laterally in lower jaw. The outer teeth in front are enlarged, almost 

canine-like. Eye large, 3 in head, twice the length of the short, broad snout. Gill- 

opening a small pore above the base of the pectorals, its diameter about one-half 

that of the eye. 

Head 8 in total length; depth 12}. Pectoral narrow, its length 23 in head. 

Color intense black on head and abdomen, brownish-black elsewhere. 

The type of the species is a specimen 104 mm. long, from station 3202 (lat., N. 36° 

46’ 10''; long., W. 121° 58’ 45’’; depth 382 fathoms). Three other specimens are at 

hand from station 3126 (lat., N. 36° 49’ 20’; long., W. 122° 12’ 30’; depth 456 

fathoms). In the smallest, 56 mm. long, the head and abdomen are jet-black, but 

the rest of body is only slightly dusky. 

Family OPHIDIIDZ. 

80. Otophidium taylori (Girard). 

Stations 3103, 3136, and 3163; depths 7 to 69 fathoms. The lateral line varies 

greatly in length. In none of the specimens does it reach the end of the tail. It 

frequently differs widely on two sides of the same fish, and varies in length from 

one-half to seven-eighths of the total length. 

81. Cateetyx rubrirostris Gilbert. 

Three specimens, stations 3199 and 3200; depths 233 and 269 fathoms. Head 4,4, to 
4,4 in length. Distance from snout to origin of dorsal 3 to 3} in length. Distance 

of dorsal from occiput greater than from latter to tip of snout. Maxillary 2} in 

head, Eye longer than snout, 4§ in head. 
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Family GADIDAS. The Codfishes. 

82. Antimora microlepis Bean. 

Stations 3126 and 3188; devths 456 and 316 fathoms. 

83. Microgadus proximus (Girard). 

Stations 3097 and 3100; depths 12 and 29 fathoms. 

84. Merluccius productus (Ayres). 

Stations 3103, 3125, 3173, and 3193; depths 62 to 160 fathoms. 

Family MACRURID#Z. The Grenadiers. 

85. Macrurus liolepis Gilbert. Station 3126; depth 456 fathoms. 

Family PLEURONECTIDZ. The Flounders and Soles. 

86. Citharichthys sordidus (Girard). 

Stations 3099, 3113, 3114, 3115, 3170, 3185, and 3197; depths 20 to 167 fathoms. 

87. Citharichthys stigmeeus Jordan & Gilbert. 

Stations 3130, 3135, 3137, and 3185; depths 9 to 41 fathoms. Taken also in Drake 

Bay. Gill-rakers, 9 on horizontal limb of anterior arch. Two specimens, 45 and 50 

mm. long, show white spots, each with a black half ring on the outer side, symmetri- 

cally arranged along bases of dorsal and anal. There are four distinct pairs of 

these, two unpaired placed more anteriorly along dorsal base, and a few fainter ones 

midway between these rows and the lateral line, and alternating with them. There 

are some other scattered light spots. The abdomen is crossed by a broad, black, 

vertical streak. If this is the usual coloration of the young, it must be a very 

transitory stage, as other specimens, a little smaller and a little larger, show traces 
only of the spots. 

88. Paralichthys californicus (Ayres). Monterey Bay. 

89. Hopsetta jordani (Lockington). 

Stations 3106, 3115, 3135, 3149, 3150, 3151, 3153, 3176, and 3190; depths 15 to 77 
fathoms. 

90. Lyopsetta exilis (Jordan & Gilbert). 

Stations 3103, 3118, 3114, 3129, 3156, 3161, 3184, 3189, 3193, 3197, and 3201; depths 50 
to 280 fathoms. ; 

91. Psettichthys melanostictus Girard. 

Stations 3100 and 3135; depths 29 and 15 fathoms. Taken also in Drake Bay. 

92. Pleuronichthys decurrens Jordan & Gilbert. 

Stations 3101, 3107, 3115, 3147, 3150, 3161, and 3190; depths 21 to 191 fathoms. 

93. Parophrys vetulus Girard. 

Stations 3099, 3113, and 3115; depths 20 to 70 fathoms. 

94. Isopsetta isolepis (Lockington). 

Stations 3099, 3152, and 3153; depths 20, 36, and 32 fathoms. 

95. Lepidopsetta bilineata (Ayres). 

Stations 3100, 3150, 3151, and 3190; depths 21 to 53 fathoms. 

96. Glyptocephalus zachirus Lockington. 

Stations 3105, 3114, 3172, and 3197; depths 62 to 217 fathoms. 

97. Microstomus pacificus (Lockington). 

Stations 3105, 3113, 3114, 3115, 3129, 3161, 3166, 3167, 3171, 3172, 3190, 3195, and 3197; 
depths 33 to 252 fathoms. 
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FISHES COLLECTED BY THE STEAMER ALBATROSS ON THE COASTS OF 
ALASKA AND WASHINGTON DURING THE SUMMER OF 1891. 

During the summer of 1891 the Albatross was detailed to convey to 

Bering Sea the United States Bering Sea commissioners, and Fish 

Commission work was therefore necessarily abandoned. The only col- 

lecting done in Alaskan waters was on August 3, when five hauls of the 

beam trawl (Nos. 3438 to 5442, inclusive) were taken in depths of 20 to 

51 fathoms off the south and west sides of St. Paul Island. Nothing of 

special interest was secured, as will appear from the list which follows. 

On her return late in August an exploration was made of the Straits of 

Fuea and Hood Canal. Twenty-four hauls of the beam trawl were taken 

in depths of 14 to 351 fathoms, and in addition some shore collecting 
at Port Angeles, Wash. While no forms were obtained which had not 

been previously reported on, the dredging in the Straits of Fuca was of 

especial interest, as demonstrating the presence of a number of Alaskan 

species not previously known to range so far south. 

FISHES DREDGED NEAR ST. PAUL ISLAND, ALASKA. 

1. Hemitripterus marmoratus Bean. 

One specimen, 5 inches long, from station 3440. A detailed description follows; 

D. xiv, 12; A.13; lateral line 43. Head 2? in length to base of caudal; depth 4. 

Eye 14 in the snout, about 5 in the head. Body densely covered with small, con- 

ical protuberances, each with a short filamentous tip; these are about one-sixteenth 

of an inch long on the back, where they are longest and thickest, and become much 

shorter below. Head and fins less densely covered; the lips, occipital area, and an 

area around the eyes nearly smooth. A few cirri scattered over the head; a thick 

fringe arouna the margin of the lower jaw. The cirri at the base of the nasal 

spines are rather large, 1} in the eye, and bifid or trifid at tip. Head rather 

broad and flat, provided with blunt, bony protuberances. Interorbital area broad, 

deeply concave, separated from the concave occipital area by a transverse ridge. 

Nasal spines sharp, separated by a width equal to the diameter of the eye. Supra- 

ocular ridge prominent, with a notch, bordered posteriorly by two bony knobs; 

occipital ridge with three, paroccipital with two prominent knobs. Preopercular 

spines very blunt, the second the longest. 

Mouth wide; lower jaw somewhat projecting; teeth sharp, in cardiform bands 

on the jaws, vomer, and palatines, the vomerine patch divided by a median groove. 

Gill-membranes united, forming a broad, free fold. No slit behind the fourth gill. 

Pseudobranchiz large. Pyloric ceca 8. The base of the first dorsal is equal to the 

length from its front to the snout; the dorsals are separated by a space equal to two- 

thirds the diameter of the eye. Second dorsal about 14 in the base of the spinous 

dorsal. Dorsal spines all with long, free tips, the second and third spines longest; 

the fin without distinct notch. The anal begins under the origin of the soft dorsal, the 

length of its base nearly equaling that of the spinous dorsal. The pectorals reach 

the posterior edge of the spinousdorsal. Ventrals about equaling length of snout. 

General color gray, with dark marblings. Top of head darker, the under parts 

light. <A black spot on the spinous dorsal covering the first three membranes; also 
a dark blotch on its posterior part. Two black blotches below the soft dorsal are 

continued upward on the fin. Outer third of the pectorals blackish; ventrals dark, 

with light tips. Tail with a light bar across its middle. Posterior half of occipital, 

supraocular and nasal region, lips, and cheeks all with darker areas. 
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2. Icelus bicornis (Reinhardt). Stations 3439, 3440, and 3441. 

3. Triglops beani Gilbert. Station 3438. 

4. Hemilepidotus hemilepidotus (Tilesius). Numerous specimens, less than an 

inch long, taken at the surface near St. Paul Island. 

. Aspidophoroides bartoni Gilbert. Stations 3439, 3440, 3441, and 3442. 

. Odontopyxis frenatus Gilbert. Station 3440. 

. Lycodes brevipes Bean. Stations 3440, 3441, and 3442, 

. Lycodes palearis Gilbert. Stations 3439 and 3442. 

oo on Dn oO . Gymnelis viridis (Fabricius). Stations 3441 and 3442. 

10. Pollachius chalcogrammus (Pallas). Stations 3440, 3441, and 3442. 

In addition to these there are mentioned by Commander Tanner, im 

his report on the cruise (in Report U.S. Fish Commissioner, 1892), 

young cod (Gadus macrocephalus), tomcod (Microgadus proximus), and 

flounders (Limanda aspera and Lepidopsetta bilineata). Specimens of 

none of these were included in the material submitted to me. The 

‘‘eels” referred to by Captain Tanner were probably Lycodids. 

FISHES DREDGED IN THE STRAITS OF FUCA. 

1. Raja inornata Jordan & Gilbert. A male specimen, 17 inches long, from station 

3450. Spines and prickles in greatly reduced numbers. Four strong supra- 

ocular spines, a strong spine anteriorly on middle of back, and a row of 

strong spines on the tail. A few small prickles on interorbital space and 

on each side the middle line of back. Upper surface otherwise smooth. 

Below smooth, except snout and anterior line of pectorals. 

. Raja stellulata Jordan & Gilbert. Stations 3447, 3450, and 3466. 

. Hydrolagus colliei (Bennett). Station 3447. 

. Diaphus theta Eigenmann. Stations 3450 and 3459. 

. Bathymaster jordani Gilbert. Stations 3464 and 3465. 

Sebastolobus alascanus Bean. Stations 3450, 3452, and 3460. 

. Sebastodes alutus (Gilbert). Stations 3449, 3453, 3459, and 3462. 

. Sebastodes caurinus (Richardson). Station 3449. 

. Psychrolutes zebra Bean. Stations 5451, 3460, and 3464. 

. Icelinus borealis Gilbert. Stations 3460, 3464, 3465, and 3466. 

. Triglops beani Gilbert. Stations 3464 and 3465. 

. Nautichthys oculofasciatus Girard. Station 3465. 

©ONONDAAWN 

ee ON HO . Aspidophoroides inermis (Giinther). Station 3465. 

=) nS . Hypsagonus quadricornis (Cuvier & Valenciennes). Stations 3464 and 3465. 

. Xenochirus alascanus Gilbert. Stations 34438, 3445, 3446, 3456, 3457, 3459, and 

3461, 

16. Liparis dennyi Jordan & Starks. Stations 3443, 3445, 3453, 3458, 3459, 3460, 

3461, 3465, and 3466. 

17. Liparis fucensis Gilbert. Stations 3445, 3450, 3451, 3458, and 3459. 

18. Liparis cyclopus Giinther. Stations 3443 and 3445, 

19. Chirolophus polyactocephalus (Pallas). Station 3465. 

20. Gadus macrocephalus Tilesius. Stations 3447, 3460, and 3462. 

js a 
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21. Atheresthes stomias Jordan & Gilbert. Stations 3448, 3450, 3460, and 3466. 

22. Hippoglossoides elassodon Jordan & Gilbert. Station 3460. 

23. Parophrys vetulus Girard. Station 3460. 

24. Microstomus pacificus (Lockington). Stations 3443, 3447, 3451, and 3466. 

25. Glyptocephalus zachirus Lockington. Stations 3447, 3448, 3456, and 3460. 

The following 26 species of shore fishes were taken with the seine at 

Port Angeles, Wash.: 

Ammodytes personatus. Ophiodon elongatus. Siphagonus barbatus. 

Clupea pallasi. Psychrolutes zebra. Liparis fucensis. 

Oncorhynchus kisutch(young).| Artedius fenestralis. Pholis ornatus. 

Hypomesus pretiosus. Acanthocottus polyacan- | Lumpenus anguillaris. 

Aulorhyncehus flavidus. thocephalus. Microgadus proximus. 

Cymatogaster aggregatus. Enophrys bison. Citharichthys sordidus. 
Embiotoca jacksoni. Leptocottus armatus. | Parophrys vetulus. 

Damalichthysargyrosomus. Oligocottus maculosus. Lepidopsetta bilineata. 

Hexagrammus decagrammus. | Blepsias cirrhosus. - | Platichthys stellatus. 

At Neah Bay, Washington, were obtained: Ammodytes personatus, 

Gasterosteus cataphractus, and young examples of Bathymaster jordant. 
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