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REPORT

OF THE

UNITED STATES COMMISSIONER OF FISH AND FISHERIES

FOR THE
FISCAL YEAR ENDING JUNE 80, 1899,

I have the honor to submit herewith a report of the operations of the
United States Commission of Fish and Fisheries for the fiscal year
ending June 30, 1899, with appendices describing its special investi-
gations and researches. Attention may be briefly drawn to the more -
salient features of the work of the year, detailed descriptions of which
may be found in the accompanying reports of the different divisions of
the Commission. TFirst, however, a summary review of the status of the
most important branches of the fisheries will be given.

GENERAL CONDITION OF THE FISHING INDUSTRY.

Through its agents and correspondents in’every part of the United
States, the Commission keeps in touch with the leading comimercial
ﬁfshing interests of the coast and interior; and inasmuch as its prin-
cipal work is directed to the maintenance and improvement of these
fisheries, by artificial propagation, by the publication of information
ghowing the status and trend of the fisheries, by indicating to the fish-
ing interests the means of developing the industry through improved
apparatus and methods, and by pointing out the necessary measures
for conserving the fishery resources, it is proper that the condition
of the leading branches of the industry during the year 1899 be noticed
in this report of the Commission’s operations.

The zfipproximate value of the commercial fisheries of the United
Stateb} in 1899 was $40,000,000, of which the great ocean and coastal
fisheries yielded $27,400,000, the river fisheries 8,600,000, and the
Great Lakes and other interior fisheries $4,000,000. The fisheries for
those species the supply of which the Commission is increasing by
artificial means have a value of about $11,600,000. Owing to the
recent decline in certain of the ocean and shore fisheries, more especially
the fur-seal, whale, mackerel, and lobster, the aggregate value of our
fisheries is about 10 or 11 per cent less than during the later years of
the last decade and the early part of the present decade, when the
maximum seems to have been attained.

Our legding fishery product, the oyster, worth about $14,000,000
aunually, is readily susceptible of increase by methods of cultivation,
and each season shows & larger proportion of the marketable output
taken from planted grounds, thus insuring & permaneut and increasing

supply. Some of the States which have vital interests at stake are
Vi
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neglecting methods known to ‘be beneficial and continue to depend
largely on the natural supply, which is surely becoming exhausted,
while other States are reaping important pecuniary returns from more
advanced cultural methods. Without implying any criticism of the
policy of particular States, attention may profitably be directed to a
comparison of the present and past conditions of the oyster industry in
the two principal oyster-producing areas, Chesapeake Bay and Long
Island Sound. This comparison virtually covers the States of Mary-
land and Virginia, New York and Connecticut, whose oyster interests
outside of those waters are relatively unimportant. Here the line
between the different policies adopted in dealing with the oyster ques-
tion is sharply drawn. In the Chesapeake region reliance now, as in
the past, is placed on natural beds and restrictive measures, with little
.attention given to cultivation, while in Long Island Sound active and
direct methods are practiced for increasing the supply and the natural
beds are but a small factor.

The following suggestive table shows the oyster output of the four
States named, in 1880, when all conducted the oyster industry on
practically the same basis, and in recent years when the two regions

. had widely diverged in their methods. When one considers that the
natural advantages possessed by Maryland and Virginia are greatly
superior to those of New York and Connecticut, and that in the former
States there are 40,000 oyster fishermen and in the latter less than
4,000, the significance of the comparison is accentuated.

1880, 1897. Percentage of in.

Sta tee creaseor decrease,

Bushels. Value. Bushels. Value. | Bushels.| Value.

Maryland..ceceeeecenecaccaceencas 10, 600, 000 | $4,730,470 | 7,254,934 | $2,885,202 | — 81.6 |— 8. 2
R41 73110 U 6,837,240 | 2,218,376 | 7,023,848 | 2,041,683 | + 2. 7/— 7.9
Total .evveearecescnonacenes 17,437,240 | 6,048,852 | 14,278,782 | 4,926,885 | — 18.1 [— 20.1
Connectiont .ccoeevvreecninnaeanns 336, 450 386,450 | 2,003,909 | 1,255,741 | - 522.3 | + 224.9
New YorK.ceeeeoeooaceoeencooeane 1,043,300 | 1,577,050 | 2,215,020 | 2,141,203 | + 112.3 |4 385.8
S DO 1,879,750 | 1,963,500 | 4,308,920 | 8,396,944 | +212.8 |+ 7.0

NOTE.—An estimate for 1899, furnishoed by the New York shell-fish commissioner, shows & crop of
nearly 4,000,000 bushels for that State.

The great ocean fisheries for cod, haddock, hake, and halibut, prose-
cated on grounds adjacent to the New England coast and on banks
lying to the eastward, are in & very satisfactory condition, the year
1899 being in some respects the most remarkable in their entire history,
Perbaps the most noteworthy feature of these fisheries is the greatly
increased quantity of cod landed in a fresh condition, from both the
eastern banks and the grounds off the New England shore. Up to
1896 the salt cod was always in excess of the fresh cod; but since that
year the reverse has been the case, and in 1899 the fresh fish exceeded
the salt fish by 30 per cent, and the yield was more than double that
of six years before, As shown in a statistical bulletin issued by the
Oommission, the quantity of so-called ¢ ground fish” (i. e., cod, haddock,
hake, cusk, pollock, and halibut) landed at Boston and Gloucester in
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1899 by American fishing vessels was 155,367,808 pounds of fresh and
salted fish, valued at $3,525,268, against 128,088,295 pounds, valued at
$2,585,010, in the previous year.

There is unmistakable evidence of an increased abundance of cod
in the inshore waters along the entire coast from Maine to New Jersey.
This may, without lesitation, be attributed principally to the work of
artiticial propagation centering at the stations of the Commission at
Gloucester and Woods Hole. A comparison of the yield of the shore
cod fishery in the seven States of the North Atlantic seaboard in which
this fishery is carried on shows a marked advance in Maine, Massa-
chusetts, Rhode Island, and New Jersey between 1883 and 1898, and
a general increase for the region from 28,450,000 pounds, valued at
$665,000, in 1888 to over 43,000,000 pounds, worth $934,000, in 1893—
50 per cent in quantity and 41 per cent in value.

The period of unprecedented scarcity of mackerel which began in
1886 has continued without intermission to the present time. The
catch in 1899 was slightly larger than in the two preceding years, but
less than in any other season since 1890. The leading feature of the
fishery was the appearance of a large body of mackerel near Cape Cod
late in the season, when some good fares were landed.

The decline in the lobster fishery continues in the centers of greatest
production, and has been a subject of much solicitude on the part of
the Commission, whose measures taken for increasing the supply are
elsewhere referred to. Comparing the present output with the catch
in 1880 (the earliest year for which authentic statistics are available),
it appears that the yield has decreased 5,600,000 pounds, or 28 per
cent. The height of this fishery seems to have been attained about
1889, when the catch was nearly 31,000,000 pounds, valued at $860,000.
In 1899 the output was under 15,000,000 pounds, but the value was
over 81,000,000, It is very important that the work done by the Fish
Oommission in increasing the lobster supply by artificial propagation
be supplemented by the State authorities. While the lobster laws of
. the various States are commendable in principle, greater uniformity
is desired and their more rigid enforcement is urgently demanded.
During the past five years over 500,000,000 young lobsters have been
artificially hatched by the Commission and planted on the east coast.
As practically all the eggs from which these were produced would have
been destroyed had not the Commission purchased the egg-bearing
adults from the fishermen, it can hardly be doubted that these opera-
tions have had a decided influence on the supply, but they have not as
yet seemed to arrest the deeline, in the face of over-fishing and the
destruction of short lobsters and brood lobsters carrying eggs.

Among the anadromous fishes, the shad and alewives have continued
to be abundant along the euntire east coast, notwithstanding that the
fisheries are making larger and larger inroads each year. The supply
of sturgeons is becoming less each season, and in some waters in which
the fish formerly abounded practical extermination has occurred. The
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only stream in which a noteworthy run now exists is the Delaware.
The protection and increase of these valuable fishes demand the most
gerious attention on the part of the State authorities, and their arti-
ficial propagation is being considered by the Commission. The supply
has become so reduced that the collection of even a small number of
eggs is difficult. The runs of striped bass, white perch, and yellow
perch present no special features, although in the Potomac and some
other rivers excessive fishing is beginning to have its effect on the
perches. The increasing abundance of the striped bass in the waters
of California may be noted.

The season of 1899 was one of the most noteworthy in the history of
the Pacific salmon fishery. The pack of canned fish in the Columbia
River was the smallest since 1873, with the single exception of 1889.
The fall run of fish in the Sacramento was a failure. The catch in the
shorter rivers of Oregon and Washington was, perhaps, an average
one. In Puget Sound, on the other hand, all records were broken;
nearly 900,000 cases of canned salmon were prepared (against 320,000
in the Columbia); and this region now ranks next to Alaska among
the salmon-producing sections. In Alaska, also, the pack exceeded
that of any previous year, aggregating considerably over a million
cases. The total quantity of salmon canned in the United States
waters of the Pacific coast was about 2,450,000 cases of 48 one-pound
cans each (against 700,000 cases in British Columbia). The quantity
of fresh fish represented by this pack, together with the catch salted
or sold fresh, was not less than 175,000,000 pounds.

The important fisheries for white-fish, lake herring, lake trout, and
pike perch in the Great Lakes are in a generally satisfactory condition.
‘While unfavorable weather, and a close season, during a time when the
largest catches are usually made, reduced the output from Michigan
waters in 1899, the supply of white-fish in Lake Erie and the Detroit
River was very large, and the catch was much in excess of that of any
of the preceding ten or twelve years.

The fishery products imported by the United States annually are
valued at upwards of $6,000,000. It isan interesting fact that a large
. part of this sum represents articles which are similar to or identical
with products of our own waters, and which might just as well be pur-
chased in the home mmarkets. This does not refer to products which
our fisheries do not yield in sufficient quantities to meet the demand,
but to those of which our waters contain an abundance. The reason
for seeking such products abroad is not difficult to determine. They
are prepared by methods different from those in use in the United
States, and are either superior in quality to the average home goods or
have certain qualities which commend them to some of our people.
The canned sardines of France, the pickled herring of Holland and
Norway, and the cod-liver oil of Norway are well-known examples' of
these goods. Whatever excellence these may have is not due to any
inherent property of the fish_themselves but solely to the methods of
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preparation. Ttis certainly important that the United States fishermen
and manufacturers adopt the best processes, and it would appear to
be proper for the Government, as represented by this Commission, to
undertake the necessary expert investigations with a view to inform our
manufacturers as to the approved fishery methods of other countr%es.
The acquisition of new island territory having large fish-eating
populations opens up important trade opportunities for the manufac-
turers of salted, smoked, and canned fish. Attention may be especially
directed to Puerto Rico, where a recent examination of the Spanish
customs records by agents of the Commission has shown that the value
of the imports of fishery products during the last years of the Spanish
régime was about $2,000,000 annually, of which less than $300,000
represented products from the United States and over $1,500,000 salt
-fish, chiefly cod, from the British North American provinces. Under
proper regulations, there seems no reason why the trade may not be
largely increased and pass under the control of our own people.

PROPAGATION OF FOOD-FISHES.

The increase in the appropriation by Congress for the propagation of
food-fishes has resulted in an extension of the worlk, and the output for
the fiscal year is greater than that of the previous season by about
198,000,000 fish. The total number distributed was 1,056,371,898, rep-
resenting the important commercial fishes, such as cod, shad, white-fish,
quinnat salmon, pike perch, lake trout, and lobsters.

On the Pacific coast collections of quinnat-salmon eggs were made
as usual at Baird and Battle Creck, in the Sacramento River Valley,
and on the Clackamas, Salmon, and Little White Salmon rivers, in
the Columbia River basin. The experience this season varied from
that of the past in the number of eggs secured in the different regions.
At Baird runs of salmon were unusually good, and 16,568,600 eggs were
taken, while at Battlo Creek, where 48,000,000 eggs had been obtained
the previous year, only 20,000,000 were secured this season, very few
salmon entering Battle Creek on account of the low water. In the
Columbia River basin the season was not as satisfactory as had been
expected; but few salmon ascended the Little White Salmon or Clack-
amas rivers, consequently the take of eggs at these stations was below
the normal, as will be seen by referring to the accompanying reports of
the different stations. Notwithstanding the falling oft in the number
of eggs taken at some points, about 29,000,000 salmon fry were liberated

‘in the valley of the Sacramento during the fall and winter, and over
12,800,000 in the basin of the Colllmbia.

The discontinuance of the Fort Gaston Station, from which the supply
of steelhead-trout eggs had heretofore been obtained, necessitated the
collection of these eggs from some other source, as the demand for this
species has increased, owing largely to its successful introduction into
the Great Lakes. A substation was accordingly established on the

Willamette River, near Oregon City, where several hundred thousand
eggs were obtained.
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On the Great Lakes the collection of white-fish eggs from commercial
fishermen was hampered by the operation of State laws, which prohibit
the capture of white-fish during the spawning season in Lakes Michigan
and Huron., A few million were taken in Lake Superior, but the con-
ditions under which fishing is conducted in this lake are such that it is
not possible to obtain many eggs,and the work was practically restricted
to the station at Put-in Bay, Lake Erie. The experiments mentioned
in the last report having demonstrated the practicability of holding
adult white-fish in pens for spawning purposes, 12,785 fish were thus
confined, and from them 102,051,000 eggs were obtained, which, with
83,403,000 secured from fishermen, made a total of 185,454,000, as against
112,842,000 for the previous year. From the success in obtaining eggs
from penned fish this year it would seem that in the future the necessary
supply can be readily obtained by impounding a sufficient number of
white-fish early in each season. Most of these eggs were hatched as
usual at Put-in Bay and liberated in Lake Erie, though the hatchery at
Alpena, Mich., was filled and some millions were sent to the hatcheries
at Duluth, Minn,, and Cape Vincent, N. Y.

The lake-trout work in Lakes Superior, Michigan, and Huron was
continued on the same lines as heretofore, but owing te the fact that
the spawning fish did not appear on the spawning-grounds in Lakes
Michigan and Huron until near the 1st of November, just before the close
season commenced, the egg collections were much less than formerly.
In Lake Superior efforts were more successful, 6,300,000 being obtained
from the American and Canadian shore fisheries. As a result of the
season’s work over 9,500,000 fry were liberated.

The resumption of the propagation of pike perch the previous season
met with such hearty commendation from all parts of the Great Lakes
region that it was decided not only to increase the work on Lake Erie,
but to undertake the collection of eggs in Michigan waters for filling
the Alpena hatchery, and in Vermont and New York waters for the
station at Cape Vincent. The experience gained in Saginaw Bay and
on the Missisquoi River in Vermont has shown that several hundred
million pike-perch eggs may be collected in these localities under more
favorable conditions. In Lake Erie the number of eggs collected
aggregated over 493,000,000, Of these, 87,862,000 were taken from fish
which had been penned at Monroe Piers, Mich,, and ’ut-in Bay. The
application of this method did not prove as satisfactory with the pike
perch as with the white-fish, as the conditions differed in many respects.
The pike perch did not stand transportation as well,and unless stripped
within 72 hours after being penned.the eggs were usually valueless.
The higher temperature of water in the spring, when the pike perch are
penned, may be the reason for the smaller measure of success.

‘Work at the marine stations on the coast of Massachusetts was begun
in the fall, the schooner Grampus being utilized during the months of
October and November in collecting brood cod for the Woods Iole
station. Iield stations were established at Plymouth, Mass.,, and
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Kittery Point, Me., in November for the purpose of collecting cod eggs
from the fishing vessels sailing from those ports. A total of 322,905,000
eggs was obtained, which produced 208,000,000 fry, which were planted
on natural spawning-grounds along the coasts of Massachusetts, New
Hampshire, and Maine.

On account of the meager number of eggs of the pollock taken in the
past few years, but little attention was paid to the propagation of this
species, though a few eggs were collected at Gloucester and hatched.

It had been determined to largely increase the output of flat-fish, but
these plans were hampered by the lateness of the season, ice remaining
in the harbors until late in February. 'As soon a8 the ice disappeared
satisfactory collections of eggs were made in the vicinity of Woods
Hole and East Greenwich, R. I, but from unexplained causes it was
difficult to fertilize those first taken. Subsequently the method of fer- -
tilization was changed. As a result of the season’s work, 52,441,000
fry were liberated in suitable waters in the vicinities from which the
6ggs were collected. _

Early in March steps were taken to prepare for the lobster work
along the coast of Maine. All of the dealers as far east as Rockland
were visited, and arrangements were made with Mr. A. R. Nickerson,
commissioner of sea and shore fisheries of the State of Maine, for the
cooperation of the State officials in securing all egg-bearing lobsters
captured during the spring. In the past considerable difficulty has
been experienced in making the fishermen understand that phey would
be permitted to hold egg-bearing lobsters in live-cars, for the United
States TFish Commission, as the State law provides that any person
h.aving in his possession egg lobsters would be subject to fine. Notices
sTgned by the United States Fish Commissioner and State Commis-
sionér Nickerson, advising the fishermen that they were authorized
to hold live lobsters for this Commission, were distributed all along
the coast, and the State deputy wardens were instructed not to molest
anyone found with live female lobsters held for propagation. An effort
Was also made to secure a suitable site for the construction of a pound
where a million or more young lobsters could be held until their fourth
molting. A cove was needed covering several acres, and which could
be 5o inclosed that the tide would ebb and flow daily through it, thus
affording an abundance of natural food. After carefully considering
many places, a location was selected in the vicinity of Vineyard Haven,
but further investigation showed that the expense involved in proper
equipment was more than could be met from the funds available, and
accordingly the attempt had to be abandoned at that time.

_The work of collecting egg lobsters commenced in April and con-
tinued until June 30 at Woods Hole, and until July 10 north of Cape
Cod. Al of the important fishing centers between Rockland, Me., and
Newport, R, L., were visited at least once or twice a week by agents
of the Commission, and 121,878,000 eggs were secured, These were
hatched at Woods Hole and Gloucester and yielded 110,491,000 fry,
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36,925,000 of which were planted along the coast of Maine at various
localities selected by the commissioner of sea and shore fisheries,
33,685,000 above Cape Cod along the coast of Massachusetts, and the
balance along the coast below the cape, as far south as Long Island
Soand, Connecticut and Rhode Island. Although the plants already
made have apparently bad no appreciable effect upon the fishery, cor-
respondents at various points report large numbers of young lobsters,
varying from 2 to 4 inches in length, captured in traps or carried up on
the beach in grass during heavyseas. Mr. W. D. Mouroe writes that
while at his home in Marblehead, immediately after a severe November
storm, he observed hundreds of small lobsters on the beach in eelgrass;
and that, although he had lived there for many years, he had never
before seen such numbers of young lobsters in the vicinity, and thinks
they are the product of the hatchery at Gloucester. '

The season’s shad operations were begun, as in former years, in
Albemarle Sound, with the steamer Fish Hawk as a floating hatchery.
Though this vessel was available for duty earlier than usual, owing to
unfavorable weather it was the 5th of April before any ripe fish were
secured. Egg-collecting was pushed vigorously until April 30, when the
vessel proceeded to the Delaware River. During the month 21,000,000
eggs were hatched and the fry planted in North Carolina waters. Early
in April shad-hatching commenced at Bryan Point on the Maryland
shore of the Potomac River and at Havre de Grace on the Susquehanna,
and on May 11 the Fish Hawk arrived in the Delaware, opposite Glou-
cester, N. J., and took up the work there. The results from all of these
stations this season were satisfactory, enabling the Commission to plant
over 235,000,000 fry, an increase over the previous year of more than
7,000,000, The importance of artificial propagation is fully realized by
shad fishermen, and its effect on the fishery is the best illustration of
the value of fish-culture. The catch of fish increases yearly, notwith-
standing fewer fish ascend to their natural spawning-grounds at the
headwaters of the various rivers, owing to the greater number of pound
and gill nets.

At theinland stations there has been a steady increase in the output
of brook trout, landlocked salmon, and the large-mouth black bass,
which is particularly gratifying in view of the growing demand for
these species throughout the country. As an instance of the success
achieved in artificially extending the range of brook trout, it may be
mentioned that at the Leadville Station, in Colorado, over 3,056,000
‘brook-trout eggs were collected during the fall from streams and lakes
which had been stocked comparatively few years ago, this fish not being
a native of this section of the United States.

The propagation of the grayling, which was undertaken the previous
season at Red Rock Lake, Montana, was continued under better condi-
tions, and 5,300,000 eggs were collected. Consignments of these were
gent to Wyoming, Minnesota, Michigan, Rhode Island, and Vermont, in
waters where it is hoped this fine food and game fish may be established.
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The following tables show the output of the various sta?;iqn.s and the
number of fish and eggs furnished to the States and Territories:

i igtributi i ited States
Statement of fish and eggs Surnished for distribution by the slations of the Uni
Comn{iaj;ion of Fish and Fisherics during the fiscal year ending June 80, 1899.

Fry and | Adultsand
Sourco of supply. Species. Eggs. fingerlings. | yearlings.
Green Lake, Me.............. GOldOn trout. ...ccceee cceeeeeee|vanenenennnn 3,074 |ceeecuneess
Brook trout..
Lake trout.....ceeeecnecnnnnnnn,
Black-spotted trout.............
itoe(llllmng e(tiroull: ..... cecenencenen
andloc 8almon. ....eanen .-
Craig Brook,Me............ -] Atlantic salmon ....._._JI 0000 650, 000 450, 000 agg ggg
Landlockoed salmon..... raeeaeas 110, 000 141, 875 169,
Rainbow trout
Brook trout........c.eeenn.....

St. Johnsbury, Vvt

ceecocnencs] Brook trout...ecueoereeneonnnnn.
Steelhead trout
Lake trout..coeevnnnnneannnan .
A dhaotent ol
andlocked salmon
: Pike perch...........o.. LUl 250, 000
Gloucester, Mass ............ Cold...oooo L Lol it 106, 445, 000
Eo{)look Ceeeeeeeaan, eeeeneacians 70, 534 088
obater. , 610,
Woods Hole, Mass........... od..... 92,143, 000 |-
lat-fish .. 62,441, 000
Lobster... a 37,853,000 |.
Cape Vincent, N.Y......... .| Brook trout, 00, 000
Lake trout. 425, 000
White.fish.. 5, 000, 000
Pike perch. 9, 050, 000
Steamer I'ish Hawk......... bad.... 45, 623, 000
Bgttery Station, Mq .. Shad........ 125, 598, 600
Fish Lakes, D.C......... ... Black bass, large-mouth -
Black bass, small-mouth .
Crapple....ccceeee.....
Shad....
Central Station, D. C......... Rainbow t,
Brook trout
Lake trout.
Scotol soa t. .
Quinnat salmon ...
Landlocked salmon
Atlantio ralmon ...
gﬁsllow perch
Bryan Point, Md ........_ .. | Bpag 7 7i7rsoeesesesemeseeles 3,401, 000
‘Wytheville, Va ... b i 4 140,000 |.
L LT R IR
Erwin, Tenn............. ... gmnaaw trout. .. ...
. TOOK trout.......covoiinnece)innnannnnn..
+ Put-in Bay,Ohio....._..... . }Xiﬁmﬂah 216,000 | 104, 930, %g ........... .
° 108,540, 000 .- ceuneeeees
Northvillo, Mich. k....... .. . Lnkort),g;%}t. ...... 2, 860, 000 180, 000
Brook trout.. .. Il lIllIITIII T 669, 000 8, 600
Loch Leven tro .
Steelbead trout .
Ralnbow trout.
Grayling...._ s
Alpena, Mioh........... eeeee| White-fish . 28, 000, 000 |.
Pikeperch............o..oCoo U 25, 000, 000
Duluth, Minn.......... eeess.| Lake trout. 4,335, 000
Brook tront - 87,308 |.
White-fish.

R R, 15, 300, 000
22,028,000 eggs wers also dolivered to tho laboratory at the station for oxporimental rearing.

51,710,000 eggs were aleo transforred to Battery Station, Md.

2,800,000 oggrs were also transferred to Washington, D, C.

dTheso flsh were taken from the aquarin of Central Station.

€2,700,000 shad fry transferred to fish Lakes rearing-ponds are not included in tabulation.

JOf these, 500,000 wero loet on car No. 1, on trip to Atlanta, Ga.; 1,661,000 shad oggs were also trana.
ferred to Central Station for hatching,

g ere were algo.transferred to U. S. Fish Commisaion statious 88,600 rainbow-trout eggs for hatch-
1!1;;’. and 1,500 to the Johns Hopkins University, Baltimore, Md. .

The Northville Station 2150 shipped to Prof. Locy, at éhioago, for soientific purposes, 4,000 lake-
trout oggs, 4,000 brook-trout e gs, and 3,000 Loch Loven tront eggs. There were also shipped to the
Omnha”Exposition 4,000 lake-trout yearlings, 800 brook-trout yearlings, 1,000 Looch Leven and 100
rainbow trout yearlings; also, 25 small-mouthed black bass.

$500 white-fish eggs were shipped to the University of Chicago, for sclentific purposes.
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Statement of fish and eggs furnished for distribution—Continued.

Source of supply.

Species.

fingerlings.

Fry and

Aqdults and
yearlings.

Quincy, Il

Manchester, Iowa

Neosho, Mo

San Marcos, Tex

Leadville, Colo. b

Bozeman, Mont.......... ceas

Baird,Cal .................
Battle Creek, Cal .
Clackamas, Oreg ........ veen

Upper Clackamas, Oreg
Salmon River, tireg..........
Little White Salmon, Wash..

‘Black-spotted trout

Black bass
Crappie...-
Cat-fish....
Brook trout....
Rainbow trout.
Lake trout ...
Grayling
Black buss, large-mouth
Black bass, small-mouth
Rook bass
Rainbow trout...
Black bass ...-...
Strawberry bass .
Rock bass
Black bass
Crappie
Rock bass
Brook trout
Black-spotted trout..
Loch Leven trout....
Grayling
Lake trout
Brook trout ........ .-
Steelhead trout

Grayling «..coceeaeaaaii..
ninnat salmon
uinnat salmon

uinuat salmon
teethead trout

uinnat salmon

uinnat salmon .

uinnat salwmon ...

-l 11,440, 500
-le 18,180, 500

105, 000
10, 000

¢75, 000

108, 325
4,475, 000
3,275,110

450, 35

1,791, 056

290,800 rainbow-trout oggs also transferred to U. S. Fish Commission stations for hatohing.

b This station also transferred 380,000 brook-trout oggs and 10,000 rainbow-trout e
Commission stations. Lhere were transferred to Bozeman Station,
8 of the black-gpotted trout, and some fow adult and yearlings of
sferred to the Omaha Exposition.
10,000 black-spotted-trout
tabulation.

2-year-old brook trout.

16,000 eig
black-spotted, rainbow, and brook trout, were tran
¢€305,000 grayling eggs transforred to U.
oggs and 10,000 grayling eggs soent to Omaha Exposition are not included in

8. Fish Commission stations.

35,000 quinnat salmon eggs sent to Omaha Exposition not accounted for in tabulation.

€2,000,000 quinnat sgalmon
to Mr. Rutter for experimen:;

tab

purposes.

138,000 steelhiead eggs wero transforred to U. 8. Fish Commission stations.

Summary of distribution.

.

g8 to
200,000 brook-trout try and 780

. 8. Fish

g8 were transferred to Clackamas Station and 180,000 were delivered

Fryand |Adultsand
Spoctes. Eggs. fingerlings. | yearlings, | Totel:
Shad......coovmemvieccncannn. sesrasaasesanecaiesa..| 24,286,000 | 208,311,740 | 3,000,000 | 235,607, 740
uinnat salinon. 27, 630, 000 16, 144, 352 1,389 | 43,775,741
tlantic salmon 650, 000 \ 302, 852 1,491,677 .

Landlocked salmon 192, 500 141,876 407, 971 832, 346
Steclhead trout.........ccu....... 21, 000 8,625 56, 310 85, 935
Loch Leventrout.........c....... 8, 500 7, 000 19, 000 84, 500
Rainbow trout......ccoveeuen.n... 175, 000 83, 143 158, 831 8066, 974
Black-spotted trout®............. 35, 0600 114,711 285, 152
Brook trout.......ceecaan... PR 838, 000 2,854, 200 3, 080, 783
Lake trout.....oceeeecieann..... 1, 160, 000 8,235, 045 9, 575, 445
Bcotch 80a LTOUL - .oeveeeeeeieneiiiiiieceiannene e 814
GOolden trout.. . coeiee ittt ercead s 8, 074 3,074
valil;{! ceen ecvensecnecaes 75, 000 4, 667, 000 4, 642, 000
Whiteflsh.....oo.. . llll0l000000 152, 755, 000 153, 471, 000
Plkeporch......ooiiiiiiiiiiiiiiiiiiiiirrriien e 232, 840, 000 232, 840, 000
Yellow pereh ooovvena....... P 30, 000 30,000
L L N MRS R 1,250
Black bass (large-mouth) ......... 208, 938
Black basgs (small-mouth)........... 186
Crappie...oveeeereearinreaannn.. 13,941
Roock bass ..... 29, 192
Strawberry bass. eee. 310
............ 198, 588, 000 208, 257, 000
PollOCK emeecrarennannnunnannann.... 884, 000 |. 834, 000
Flatfish ... 52, 441, 000 62, 441, 000

LObSLOr. ceeeeee e e | 108, 463, 000 108, 463,
Total ooreeeeen it 04,856,000 | 086,320,890 | 5,094, 908 |1,056,371,808
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Résumé, by States and Terrvitories, of the distribution and assignment of fish and eggs.

State or Territory.

Speoies.

Eggs.

Fry and
ﬂnger]ings.

Adults and
yearlings.

Alabama

Delaware..... ereeesneseenans Shad

District of Columbia......... Sh

Georgin. .covceceeennnnnnnnn..

Marylang

Quinnat salmon ....
Landlocked salmon.
Laketrout..........
Loch Leven trout.
Brook troat.........
Black-spotted trout.
Lake trout
Grayling .............
Black bass...-........
Shad
Atlantio salmon
Landlocked salmon...
Steelhead trout.........
Loch Leven trout.........
Rainbow trout..........
Brook trout «e..e.......
Lakotrout..............

Crappie. coeeveniananiins
Vi [,

Rainbow trout...
Yellow perch.
Shad........

Rainbow trout
Brook trout. ..
Black bass
Crappie.

Rainbow tr .
Black- spottod trou
Brook trout
Black bass

Crappio.
Brook trout.

Pike perch .
Black bass
Crappie.s.
Rock bass

Black bass...ccevvieaiiiieaa..,
Rock bass

.Rainbow trout..ceeeveeneanna..

Brook trout.......cooceuiiva.o.
Lake trout
Grayling
Black basa, large-mouth
Black bu.ss small-mouth
Rock bass
Rainbow trout...cce.eeoaao....
Black baes
Rock bass
Blaok bass.

Rock bnss .......... cesman
Atlantic anlmon
Landlocked salmon.............
Steelhend trout......occeenen...
Rainbow trout.......ocovvenn...
Black-spotted trout
Brook trout.....ceceeveecacann..
Lakeo trout........

Scotch sea trout
GoRlen trout..

i Rainbow trout...aeecvaecannnn.

¥ C 09mmmtr

5,717, 000
22, 620, 000

3, 000
30, 000
882, 433

445, 000
141,875

2,400
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Résumé of the distribution and assignment of fish and eggs—Continued.

Missouri...

Montana..oocvremecoccioanens

Nobraska ...oeeeeviereeananne

New Hampshire...cecenenn-

I Rainbow troat..................

Strawberry bass................
Steelhead trout . ..ccoceeean ...
Black-spotted trout..........
Brook trout...... .
Grayling ..
Rainbow tro
Brook trout
Black bass."
Atlantic sal
Landlocked salmon
Rainbow trout.....
Brook trout..........
White-fish...........

Landlocked salmon ...s......
Rainbow trout............... .
Brooktrout....coveeceioceenaa..
Black bass..c.ovvececeianeean..,

Black bags....coveeeienecenannns
Rock bass .....covieevennnaae.
Shad.coveeeeiiinaaaaiaiaanan,
Landlocked salmon.............
Rainbow trout .
Brook tront..coeeeeeenennn. . 45, 000 195, 000
Laketrout..coceececraoan.. 425, 000
White-fiehoooooiviiennaaaniaaans 5, 000, 000
Pikeperch.eeeecceeeeeneoreanans . 7, 009, 000
Black bags..cooeceeeeeeen.. Y
Shad..covievniaaaaiaes
Rainbow trout...........
Brook trout..............
Black bass......cveeee.nn .
Brook trout...cooveeeeeiiieieced]onnnnnn . 15, 000
Lake trout...ccvveeeicrereonanaafooacionn . 27, 000
Raiopbow trout.....ooeceiaiiiaafoenen 8,000
Brook tront....ccovvviiirriinencfooanns 79, 000
White-fish.oooeeeiirneinrienanifenna 86, 860, 000
Pike porch..c.veeceecereaacenenajoacens 178, 840, 000
Black bass........cec...
ROCK DABS vvvveveicninnenennnnlonns
Rainbow trout.........
Black bass.............
Rock bass .............

uinnat salmon .......
Steelhead trout........ .

Brook trout......c.ocveeriinnnnns leveeanenan o

Fry and | Adults and
State or Territory. Species. I Eggs. fingorlings. yonrlings.
Maryland...ooeionnnniian... Brook trolUt.ceeeeeesscosesececas 4,000 5 1,100
Lake trout.... ©11,128 joaieee.n...
Black bass, large-mouth
Black bass, small-mouth
Cmagpie
Massachusetts...............| Shad....c.oeece--
Lnndlockod salmon
Rainbow trout
Brook trout..
Lake trout..
Black bass..
{070 R L L LR T TR fene , 668, 198, 688, 000
Pollock ... 834,000 :.
Flat-fish .. 48, 229 000 .
bstor...... 62, 004,000 .
Michigan ceeeeeroaennnnnnnnn Steelhead trout .ceeeveeenereiens]onraeniene]ecnaceneananns i
Toch Leven trout..ceeeeceneeeeliecrrereeeeedenininnnnnnn..
Rainbow trout... 7,000
Brook trout.. 572,077 3, 600
Lake trout. 4, 660 000
Grayling... 50, 000
White-fiah . 53, 270, 000 |.
Pike perch. 88, 200, 000
Black bass. cesrmecceianns
Minnesota......cceveeennnnn.
Mijssissippi ...... [ ..
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Résumé of the distribution and assignment of fish and eggs—Continued.

State or Territory.

Speocies.

Eggs.

Adults and

Fry and
yearlinga.

fingerlings.

Pennsylvania........ ceeenaee

Rhode Island

South Carolina........cc-c---

Bouth Dakota....... fereeaens

Tennessco

Virginla. coooooeeennnnannn.

Washington

West Virginia

Wisconain

Portngal
Eugla%d

Canada.............._..

Sbad....coeovneeee cesesetsiennnn
Atlantic salmon. .
Rainbow trout.
Brook trout..
Black bass.
Crappie..
Rock bass .
Landlocked

Rainbow trout....

.Roc
Landlooked salmon.....

Black-aspotted trout.....
Brook trout......ccc.c.n
Black basf...c..ceeenennen

uinpat8.lmon..c.covues

andlocked salmon.......
Steelhead trout.........
Rainbow trout..........
Brook trout-..ccceeeee-.
Laketrout.ccccaaee..-
Pike perch........ aeen
Black basB.ea-veceeess

tlantic salmon....
Landlocked salmon.
Rainbow trout......
Brook trout.......
Sootoh sea trout..
Black buss........
Crapp!
3umnat aalmon.....

lack-spotted trout.
B.ook trout.......

Black bass, large-mouth. .
glack bnss, smallunouth.......
ra]

Black-spotted trout
Brook trout......

Grayling ...
Black bass. ..covceeeciacnonsennn

ninnat salmon...cccenvecanea.-
uinnat salmon. .
inbow trout......cceceenenenn
%linnut salmon
h h

Rainbow trout...........
Brook trout...... «c.....
Rainbow trout...........
Black-spotted trout
Take troat.....eceeeee..o

White-flah.ceeeeieeeearancenne

9, 265, 000
250, 000

100, 000

600, 000
0,000

21,760,000 j........ .eee

4,212, 000
38, 817, 600
1,974,187

J Y 126

, 000
25, 000
25,000

240,000 |.ceueennnnns
1,500, 000
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During the year over 100,000,000 fish were handled on the four cars
of the Commission, with a loss of a little over 1,250,000, or about 1.28
per-cent. The cars traveled 95,374 miles in making this distribution.
The remaining fish propagated were distributed by detached messen-
‘gers and employees of the stations, who traveled 138,847 miles.

The railroads shown by the following list assisted the Commission
very greatly by furnishing free transportation, without which the work
would have necessarily been curtailed:

Table showing the amount of free transportation furnished by the railroads named during
the fiscal year ending June 30, 1899.

Name of railrond. Cars. Mgecs::.u l : Name of raflroad. Cars ME’:::”'
Miles. | Miles. ‘ Miles. | Miles.
Atchison, Topeka ang Santa Fe , Hoosac Tunnel and Wilmington
RWY coiieiiiiieneaacrecansns 3,178 D R R L ) P 48
Austfn aud Northwestern R. R.|........ 200 || Houston and Texas Central R.R. 502 168
Baltimore and Ohio R. R ........ 358 |........ : Illinois Central R.R............ 82 (........
Bangor and Aroostook R. R..... 152 351 |; International and Great North-
Bennington and Rutland Rwy..|........ 52| ern R Receeee.ceaaoaicanaa..t 853 728
Boston and Maine R.R.........l........ 2,420 || Xansas City, Fort Scott and
_ Burlington and Missouri River Memphis R.R «oenvencnnnnn... 452 31
R.R.1n Nebraskat. cceceeaecn.. 1,308 [cacennn. Kansas City, Pittsburgand Galt
Burlington, Cedar Rapids and j {0 ¢ 480 6906
Northern Rwy .cceeecueennnn.. 53 !y Maine Central R.R....c........ 2,488 44
Central Vermont Rwy ...... 20 || Manistique Rwy...cccquveenen... 128 [.eeeenn.
Chesapeake and Ohio Rwy | Mottoon RWY .-coo ooloneacnnen. 18 |........
Chicago and Northwestern Rwy. 784 546 || Michigan Central R. R.......... 8,170 410
Chicagoand West Michigan Rwy, 1,701 42 || Miuneapolis, St. Paul and Sault
Chiocago, Burlington and Quincy Sto. Mario Rwy .....ccooooo... 252 |caeennns
5 2,466 |........ Missouri, Kansasand Texas Rwy |........ 803
Chicago, Milwankee and St. Mobile and Ohio R.R........... 1,802
PAUL RWY. oo onennanennnnnns 452 {...o.... Montana R.R......cooooiae.....
Chicago, St. Paul, Minneapolis Montpolierand Wells River R.R
and Omabe Rwy ....ocoeeaeens 302 ........ Northern Pacific Rwy .
Cincinnati Northern R. R.c..o..]eaaeecn. 42 || Ohio River R. R........
Cleveland, Cincinnati, Chicago Oregon Rajlroad and Navig:
and St. Louis Rwy.... 1.8 PO, 20 vee ceeeesecececcas
Colorado Midland Rwy . 1,176 83 |1 Oregon Short Line R. R ... 805
Colorado and Southern Rwy 364 1,832 || Portland and Rumford Falls |
Delaware and Hudson R.R. 475 l....... RWY ceneriieceniencaecanannns ; 14 |.o.oenane.
Denver and Rio Grande R.R.. 1,488 4,578 [} Rio Grande Western Rwy ...... 1,408 |........
Denver, Leadvilloand Gunniso Rumnford IFalls and Rangeley
RWY cevacerrinenienccincians|anoercns 920 Lakes R R.ceeeenniiiiuaaan, 50 |........
Detroit and Mackinac Rw. 3,004 524 || Rutland R.R . oovvneaoieiiiiiii]ennnnnn. 270
Detroit,Grand Rapidaand Wes o St. Louis Southwestern Rwy.... 418 750
Y .... || San Antonio nnd Aransas Iass
RWY caceinrancncacacnananaccns 415 426
Sandy River R.R .ccvvevencanii]oannanes 22
Southern Pacific Co.eneevnnnnrtfonnnnnn. 326
St.Johinsbury and Lake Cham-
plalu R.R. . ooieeiiiiiinii i deinaaas 775
St. Louisand San Francisco R. R. 784 620
Flint and Pere Marquette R.R .| 4,452 1,408 || Texas and Pacific Rwy ......... 2,519 3,404
Franklin and Me;fnutic Bwy .. feecinnns 50 || Union Pacific R.Reeeee......... 1,429 [.oeoe...
Fort Worthand Rio Grande Rwy |........ 284 || Union Pacific, Denver and Gulf
Galveston, La Porte and Hous- RWY ccvnmnrenrommaanncannaans 507 102
0D RWY o ovieevieiinieaiaaifonaasses 14 || Wabasb R R...ueeevernacaaa... 2,108 06
Grand Rapidsand Indiana Rwy. 680 157 || Wilmington and Northern R. R.|........ 56
Grand Trunk Rwy.....o.oooooe 08 [....c... ‘Wisconsin Central R. Kk......... 92 [........
Great Northern Rwy............ 085 633 ———
Green Bay and Wostern R.R ... 132 [eeeeennn Total .ccevenen- Feaeennnnns 69,797 | 20,439
Gulf, Colorado and Santa Fe -
RWY cccceceencnnecroacrncncens 736 102
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BIOLOGICAL INQUIRIES.

The work of the division of scientific inquiry has been of more than
usual interest during the past year. Several important investigations
have been inaugurated, and those already in progress have been com-
pleted or continued.

In July, 1898, a systematic survey of the biological and physical
conditions of Lake Erie was begun and has been carried on with grati-
fying success. The commercial value of the fisheries of the Great
Lakes and the magnitude of the fish-cultural operations necessary to
Mmaintain the supply of food-fishes make it important that all of the
conditions which affect fish life be carefully studied, especially that
future fish-cultural efforts may obtain the best results. The investiga-
tion was begun in Lake Erie, with headquarters at the station of the
Commission at Put-in Bay, where the hatchery building could be used
as a laboratory and the other facilities of the station, including a
Steam launch, could be utilized; furthermore, the region atfords excel-
lent natural advantages for pursuing the studies indicated. Prof.
Jacob Reighard, of the University of Michigan, was placed in direct
charge of the work, and was assisted by a corps of specialists, consist-
ing of représentatives from various institutions of learning and from
the staff of the Commission. The summer was devoted to a study of
the fishes and of the minute animals and plants which influence the
movements and distribution of fishes, and the results were of such
value that the investigation will be continued and its scope enlarged
a8 much as possible,

The biological surveys, of the interior waters of the Northwest have
been continued under the direction of Dr. B, W, Evermann. The inves-
tigations during the season of 1898 chiefly concerned lakes Chelan,
KOOtenay, and Cceur d’Alene, and were, in a measure, preliminary to
determining the advisability of more exhaustive inquiries in future.
Lake Chelan, in the State of Washington, one of the largest bodies of
fresh water west of the Mississippi, and Lake Kootenay, in British
901umbia, are two important sources of the Columbia River. The
Investigations regarding them embraced a study of their general fish
fauna,, and were also for the purpose of determining the presence in their
waters of the blueback salmon or red-fish in connection with the studies
of the salmon in the Columbia River basin, which have been carried on
for some years by the Commission. The fishesof Lake Chelan have never
been studied, and, though it is known to contain 8 or 10 species, the
red-fish probably does not occur in it. No satisfactory evidence could
be found of the presence of the large red-fish in Lake Kootenay,but the
smal} variety occurs in considerable numbers in the Kootenay system,
and it is reported as spawning in streams in that region tributary to the
t?ho(:umbiam. In Lake Cceur d’Alene, Tdaho, it was desired to ascertain
inforesuljcsof plants of white-fish made by the Commission. No positive
o t:‘)ma-t:lon was obtained, but the fishery resources of the lake are such

ywarrant a further compreliensive study of its conditions.
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In accordance with the policy of the Commission of making a study
of the biological and physical conditions of important inland waters, an
examination of the lake systems of Maine was begun by an inquiry
embracing the Sebago Lake basin. The inland fisheries of this State
are valuable and carefully fostered, and among its lakes Sebago, with
its tributaries, holds an important place, both on account of its size and
the considerable fish-cultural operations which have been carried on in
its waters. The inquiry at this time appeared the more desirable on
account of the apparent decrease of fish life, notwithstanding the
extensive efforts made to maintain the supply. Several species of food
and game fishes inhabit the lake, the most important being the land-
Jocked salmon, and although this was the primary object of the inquiry,
the other species received due attention. Interesting data in regard
to the-apparent decrease of the fish supply and bearing on the relation
between the landlocked salmon (Salmo salar sebago) and the Atlantic
salmon (Salmo salar) have been collected. The investigation was carried
on by Dr. W. C. Kendall during July and August, 1898, and continued
in May, 1899, and at the close of the fiscal year was still in progress.
Besides Sebago Lake several smaller lakes and other waters in its
extensive basin were examined. .

For some time it has been held by citizens of Utah that certain useful
marine animals might be advantageously acclimated in the waters of
Great Salt Lake. While the salinity of the waters of the open lake
was acknowledged to be too great for success in this direction, it was
thought that in some of its bays, where rivers dischargé, the density
might be sufficiently low to permit the survival and growth of oysters,
clams, crabs, and even fish. ‘Accordingly, at the request of those inter-
ested, the Commission decided to undertake a study of the physical
conditions of the lake in order to decide as to the feasibility of the
project. Theinvestigation wasmade by Dr. H. I'. Moore, in September,
1898, and as shown in his comprehensive paper published as an appen-
dix to this report (pp. 229-250) the question may be regarded as settled.
It was found that while there is an ample food supply, yet owing to
the limited and irregular character of the zone of mixed water, even at
the mouths of rivers and streams, the attempt to stock the lake with
any marine species would be useless, and any efforts to introduce shad
or other anadromous fishes in the rivers would be equally unavailing.

An.interesting inquiry into the utilization of the shells of fresh-water
mussels in the manufacture of buttons has been made and a report on
the subject published. While this industry has grown up within the
last ten years, it has rapidly increased in value and importance, and if
proper steps are taken to prevent needless depletion of the mussel beds
it might well grow to larger proportions. The fishery has been exceed-
ingly active and is carried on along about 200 miles of the Mississippi
River in Jowa and Illinois, where the shoalness of the river makes
nearly every part easily accessible, and the exhaustion of these beds, if
present methods are continued, is a question of but a short time. In
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various streams other species of mussels than those now sought are
known to exist,and these will probably be resorted to in the future.
The industry has attained such proportions in the way of - capital
invested and labor employed that its destruction would be a calamity
in many communities. It would seem very desirable, therefore, that
the States interested enact legislation forbidding the gathering of small
nussels, providing for a close season during spawning time, and pre-
venting damage to the beds by sewage and factory refuse.

The experiments in fattening oysters have been continued at Lynn-
haven River with iuteresting results. As it was found after a year’s
trial that oysters which had been planted in an inclosed pool did not
fatten and were inferior to those growing on beds in the open rivers, an
attempt was made to increase artificially the fertility of the water..
The eftort was encouraging, and it is believed that a continuation of
the experiments will result in valuable improvements in oyster-culture.

An investigation, referred ta elsewhere, of the waters of Narragan-
Sett Bay, was made with the steamer Fisk Hawk in October and Novem-
ber, 1898, to study the distribution of star-fish in that body of water.
It was found that this enemy of the oyster multiplies with great rapidity
in certain localities, and from these breading-grounds the young are
distributed to the oyster-beds. It appears that these nurseries might
be destroyed at small expense and that the oyster-grounds are probably
free from invasion from beyond the limits of the bay. Supplemental to
this work, observations were made of the general biological conditions
Prevailing in the bay and in Block Island Sound.

The study of salmon in the Sacramento River has been continued in
a systematic manner, all portions of the river and the lakes at its source
having been visited, seining stations established at regular intervals,
and traps built. Thus the stream was kept under close observation
and many facts ascertained regarding the natural history of salmon in
this river, A full report on this work is being prepared and will soon

¢ ready for publication.

An investigation has been undertaken looking to a better under-
Standing of the natural history of the herring, particularly as to their
fnigrations and gpawning habits, a thorough knowledge of which is
Important from the value of the herring fisheries on the Maine coast.

Minor investigations have been made in the Wabash basin, in the
San Pedro River, Arizona, and in the District of Columbia, together
With interesting studies of the shad and mackerel.

A noteworthy event was the rediscovery of the tile-fish in consider-
able quantities and the definite location of its range. Since its appar-
ent extinction in 1882, it has only been taken occasionally, but as the
result of systematic cruising by the Grampus, in the summer of 1898,
on the edge of the continental plateau south of southern New England
aud Long Island the fish was found in abundance and evidently breed-
"‘g: As its range is close to the markets of the Atlantic coast it is not
unlikely that a new marine fishery may yet be developed.
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The laboratory of the Commission at Woods Hole, Mass., has been
kept open during the entire year under the direction of Dr. H, C.
Bumpus, of Brown University, and a large number of voluntary inves-
tigators have taken advantage of the opportunities offered. The
equipment of the laboratory has been increased, collecting and other
apparatus supplemented, a library established, and vessels and boats
of the Commission have been utilized. 'While no restriction is placed
on the lines of study pursued, in a majority of cases they bear, directly
or indirectly, on economic problems related to the fisheries, and it is felt
that the work carried on there has been not only of scientific interest
and importance, but will also be of great practical value. Among the
more important researches were a continuation of the experimnents
looking to the rearing of young lobsters, studies of fish parasites, and
the habits of the star-fish, the ravages of which cause such loss to the
oyster-beds. Observations were also made on the preservation of fish
for market without the use of ice. Data were collected preliminary
to undertaking the artificial propagation of the clam oun a somewhat
extensive scale, as it is believed that this very important shore fishery
may thus be benefited.

It has been felt that a more complete knowledge of the habits, distri-
bution, and abundance of the marine food-fishes in the coastal waters
of the South Atlantic States and of the non-economic fishes and other
animals related to the food-fishes, as food, enemies, ete., is highly
desirable from scientific, economic, and ﬁsh cultural standpoints., It
was therefore decided to establish a biological station and laboratory
at some point where work could be carried on by volunteer investigators,
as at Woods Hole. The plan met with the indorsement and encourage-
ment of those interested in the development of the fisheries of the
South, and after due consideration Beaufort, N. C., was selected as the
most available place, the advantages of the locality having been shown
by experience. The waters are full of animal life and the region is
favorable for a study of the biological conditions of the southern coast
in general. Accordingly, a building was rented, equipment provided,
and on June 1, 1899, the laboratory was opened under the direction of
Dr. H. V. Wilson, of the University of North Carolina.

STATISTICS OF THE FISHERIES.

A canvass of the fisheries of the coast and tide waters of the Middle
Atlantic States has been completed, covering the statistics for the
calendar year 1897, the details of which are shown lereafter in the
division report. It was found that the fisheries of these States have
decreased in aggregate value $4,701,051 since the last canvass was
made in 1891, chiefly owing to the falling off in the oyster industry in
Maryland and Virginia, although this fishery is still by far the most
important of the region, being worth 38,877,824 while the total shad
fishery, which ranks next, is valued at $980,977. The fisheries for
alewives, menhaden, and crabs vary in value from $229,000 to $471,000,
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and the blue-fish fishery is worth over $580,000. The total fisheries
of these States were worth, respectively: New York, $3,401,190; New
Jersey, $3,614,434; Peunsylvania, $269,507; Delaware, $252,123; Mary-
lang, $3,617,306; Virginia, $3,167,863. They represent an investment
of $15,188,614, and employ 95,316 persons. .

Monthly statistics of the yield and valyge of the more important
fisheries which find a market at the port of San TIrancisco have been
cOllected, and for the calendar year 1898 they have aggregated more
than 39,500,000 pounds, valued at over $7,330,000. This includes the
Whale fishery and most of the Alaskan salmon fisheries, as well as cer-
Fain ones of Oregon and Washington, The item of greatest importance
I8 the salmon fishery, valued at nearly $5,250,000. The growth of the
" Oyster industry of San Francisco Bay, based on transplanted eastern
Oysters, is of interest, the quantity marketed in 1898 being valued at -
8482,000_ It was found that the sea-otter fishery, prosecuted off the
Coast of Alaska, is rapidly declining, only 1564 skins having been entered
at the custom-house during the year. It may be noted that the whale
ﬁshery experienced a revival in 1898, the value of its produects being
aterially increased by an unusual capture of bowhead whales in the
Arctic Ocean by the Pacific whaling fleet.

The total quantity of fishery products landed at the ports of Boston
and Gloucester in 1898 was 143,403,740 pounds, valued at $2,939,088, an
Increase over the preceding year of 16,538,142 pounds, worth $110,453.
This jncrease must be entirely credited to Gloucester, the receipts at

oston showijng a decrease, as compared with 1897, of 8,224,000 pounds.
In‘teresting tables, illustrating in detail the fisheries conducted from
these two ports, are published hereafter.

An agent of the division accompanied the Fish Hawk to Puerto Rico,
Where his investigations developed interesting information regarding
the commercial aspects of the fisheries in that island, as mentioned in

he baragraph relating to that expedition.

An ingpection of the Pribilof seal rookeries was made by Mr. Charles

- Townsend during July and August, 1898, in order to report to the

Teasury Department, as required by law,on the condition of the fur-seal
’h'erd, It was found that the herd had decreased some 22 per cent
Sluce the count of 1897. During the year the number of surplus male
Seals killed on the islands, undet the supervision of the United States
GOVernment, was 18,032, and the pelagic catch made by 35 Canadian
Vvessels from the American herd was 28,142,

THE STEAMER FISH HAWK.

This vessel was returned to the Commission by the Navy Department
September 15, 1898, and on September 29 Lieut. Commander Richard G.
avenport, U, 8, N,, under orders from the Navy Department, assumed
®ommand. Some alteration and refitting were necessary after her use as
gg unboat, and October 18 she was again ready for I'ish Qommission work.
W(l)lon after a special investigation of Narragansett Bay, mentioned else-
ere, was undertaken at the request of the Rhode Island commissioners
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of inland fisheries,and was completed November 17. Shortly thereafter
preparations were begun to fit the vessel for a scientific expedition to
Puerto Rico. When this island became a possession of the United
States little was actually known of the animal life in its waters; but it
was believed that many species of food-fishes and other edible aquatic
animals existed there, and it was felt that a knowledge of these, of the
commercial fisheries, and the fish trade would prove of both scientific
interest and economic value. The establishment of new business and
social relations between Puerto Rico and the United States and the
consequent changes in the industries of the island made it desirable
that the conditions be studied before considerable modifications should
take place. It was therefore decided to send the Iish Hawlk to Puerto
Rico with a party to study the subject.

The scientific investigations were under the immediate direction of
Dr. Barton W. Evermann, of the division of scientific inquiry, who had
the aid of a tull corps of assistants. The vessel sailed from Norfolk on
December 17 and arrived at San Juan January 2. The investigations
were immediately begun at this port and extended entirely around the
island, stops being made at the principal places. Though the shortness
of the time during which the Fish Hawk could be retained on this work
prevented theinvestigation from being complete and thorough, extensive
collections were made and valuable information obtained. A general
report embodying the results of the expedition will be issued, as soon
as practicable, in the Bulletin of the Commission for 1900.

The results of the commercial inquiries have already been published
as an appendix to this report, pages 1-34.. Many species of edible
fishes are found and fishing for local consumption is conducted about
most parts of the island, though not very actively, most of the fish
used being brought from Nova Scotia and Newfoundland. 34,156,000
pounds, valued at about $2,124,000, were imported in 1897, of which
over 28,000,000 pounds came from the British possessions and less than
5,000,000 pounds from the United States. Most of these fish were either
dried, pickled, or canned. With improved methods of transportation
and refrigeration it is thought that the local fisheries might be greatly
increased in quantity and value.

The work of the party was aided by the military and naval authorities
in the island, the governor-general, Maj. Gen. Guy V. Heunry, directing
that every facility be granted to Lieut. Commander Davenport and
Dr. Evermann,

In order to take up the usual shad-hatching work in Albemarle
Sound, the Fish Hawk left Puerto Rico February 22, arrived at Norfolk,
Va., on March 8, and at Edenton, N. U., on March 15. IFrom this date
till June 12 the vessel was engaged in shad operations in Albemarle
Sound and the Delaware River, when it proceeded to Woods Hole, Mass.,
and there remained until the close of the fiscal year, in connection with
the scientific work carried on at that station. During the year this
vessel was more extensively engaged at sea than usual, having steamed
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over 7,000 miles. While engaged in scientific work her deep-sea dredges,
trawls, and other appliances were almost constantly in use.

On March 18 Lieutenant-Commander Davenport was detached from
the vessel at his own request, and though he had only been in com-
maud five months it is felt that the Commission has lost the services of
a faithful and efficient officer. On the same date he was succeeded by
Mate James A. Smith, U. S. N. '

REPAIRS TO STEAMER ALBATROSS.

The Albatross was detailed by the President to the Navy Depart-
Iment April 13, 1898, as an auxiliary cruiser during the war with Spain
and was returned to the Commission August 25, 1898. This vessel had
been in commission since 1883 and was in need of considerable repairs
and -alterations besides new boilers, her present ones being nearly
worn out and unserviceable. Accordingly, under authority of an act
of Congress approved July 1, 189#, plans for the boilers were prepared,
contracts let, and the work of repairing was taken up as soon as pos-
sible, but owing to delays in the completion of the boilers, the ship was
not ready for sea till the close of the fiscal year. The boilers are of
the Scotch marine type 10% feet long by 12 feet greatest diameter. The
principal alterations were raising the pilot house, thereby permitting
the construction of two new staterooms underneath and an upper
bridge on top, and the enlargement of the coal-bunkers to provide
additional storage for 70 tons of coal. A new dynamo and engine
were provided, the main engines and the machinery overhanled and
repaired, the quarters of officers and crew refitted, the hull of the vessel
inspected and scaled wherever necessary, and many other minor but
essential improvements made. This work has been done under the
immediate supervision of the commanding officer, Commander Jeff, F.
Moser, T. 8. N., and be reports that the hull and appurtenances of the
vessel are now in first-class condition and that her general efficiency is
greatly increased. By the addition to the coal-bunkers her steaming
radius is extended 1,300 or 1,400 miles, and with the new staterooms
the scientific parties carried can be more comfortably accommodated.

NEW STATIONS.

The new stations at Spearfish, S. Dak., and Nashua, N. H., for which
sites were acquired during the past fiscal year, and at Erwin, Tenn.,
where construction work was in progress, are designed primarily for
the propagation of the salmonids, though the basses also are to receive
attention at Erwin. At Spearfish a frame hatchery 323 by 65% feet
has been erected. The building is on a stone foundation, is heated by
Steam, and contains & hatching-room, office, reception-hall, and boiler-
room, with two bed-rooms in the upper story. The hatching-room con-
tains 32 troughs, 13 feet by 123 inches, fitted with the usual trays, which
afford facilities for handling about 1,000,000 eggs. The water supply is
obtained from springs, and is conducted into the building by gravity.
12 rearing-ponds 100 by 8 feet, 3 spawning-ponds 120 by 20 feet, 2
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spawning-ponds 84 by 20 feet, all 3 feet deep, have been completed,
besides 3 stock-ponds, aggregating 15,000 square feet. To protect
these ponds from floods it was necessary to excavate an 800-foot chan-
nel, 10 feet wide and 6 feet deep, to carry off water from a gulch located
above them. An ice-house, 20 feet by 14 feet, bas been built, and the
necessary walks and roadways have been completed and the property
fenced with wire.

At Nashua a hatchery similar in construction to the one at Spearfish
has been erected. The building is 100 by 18 feet, and is equipped with
40 troughs 124 feet by 123 inches, with a capaecity for handling 1,000,000
eggs. Two other buildings bave been erected ; one a frame structure
34 by 18 feet, on post foundations and containing a carpenter-shop, fuel-
room, and refrigerator, the other an ice-house 20 by 14 feet, affording
storage for 30 tons of ice. There have been com pleted 14 rearing-ponds
100 by 8 feet by 2 feet deep, 3 spawning-ponds 64 by 36 feet, and 2
spawning-ponds 70 by 48 feet, all 3 feet deep, and 2 stock-ponds, one
about # acre and the other 14 acres in extent.

The hatchery and pouds are supplied with water flowing naturally
from springs above them, and these springs can be supplemented in
dry weather, if necessary, with ample water from a dozen driven wells
on the premises. The grounds bave been graded and the necessary
roadways and walks completed and the reservation surrounded with
a fence.

The development of the Erwin station has been continued, and there
have been erected—Dbesides the hatchery and superintendent’s dwelling
mentioned in the last report—a foreman’s house, barn, ice-house, and
fuel-house. The hatchery is a frame building 100 by 18 feet, equipped
with 34 troughs 12} feet by 123 inches, with a capacity for about
1,000,000 eggs. The superintendent’s dwelling is a two-story frame
cottage 27 by 36 feet, and contains 6 roows. The foreman’s dwelling
contains 5 rooms, and is a frame structure 50 by 38 feet. The barn, 20
by 30 feet, has 2 stalls and wagon room; and the ice-house, 20 by 14
feet, has storage capacity for 30 tons of ice. There are now completed
6 spawning-ponds 100 by 10 feet, 5 feet deep; 2 spawning-ponds 100
by 50 feet, and 23 feet deep; 24 rearing-ponds 50 by 12 feet and 2 feet
deep, and 4 stock ponds with an aggregate arca of 30,155 square feet.
The water supply is derived from a spring, and is led to the hatchery
and ponds by gravity. As no railroad station is near, a siding has
been built for convenience in handling shipmentsof fish. The grounds
have been surrounded with a substantial wire fence.

An act of Congress approved July 1,1898, directed the establishment
of fish-cultural stations in the States of Georgia and Washington, in
both cases providing that the land should be donated to the Governwment.

In Georgia the location near Bullochville, in Meriwether County,
deseribed in the last annual report, being satisfactory, negotiations
were ontered into with the owners, and on February 14, 1899, 18.97 acres
were given to the United States by Messrs. Benjamin F. and Cyprian
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Bulloch and Mrs. Sarah J. Bussey, the deed containing a provisoe that
the land should revert to the owners in case of its abandonment as a
fish-cultural station. The preparation of plans was promptly taken up
and at the end of the year the development of the station had begun.

The station in the State of Washington being intended for propa-
gating the blueback or sockeye salmon, it has been deemed advisable
to locate the hatchery at Baker Lake, whers extensive spawning-grounds
of this species are known to exist, as noted in the last report. Baker
Lake is in what is known as the Washington Forest Reserve and is
the head of Baker River, its outlet, about 16 miles above where the
latter empties into the Skagit River and about 35 miles by trail north-
east from the town of Hamilton. The lake is about 13 miles long by
1} miles wide. The point selected for the batchery is near tho center
of the south shore of the lake, where a State hatchery has been oper-
ated for a number of years. By a proclamation of the President, dated
May 10, 1899, the lake and surrounding lands within half a mile of its
shore were set apart for the use of this Commission for fish-cultural
purposes. The State hatchery and equipment have been purchased,
and preparations for operating the station were at once begun.

Battle Creek Station, California, had been operated since the season
of 1896 under an arrangement made with the California State Commis-
sion, and as it afforded exceptional opportunities for the collection of
salmon eggs its acquisition by the Government has been deemed of
importance. An act of Congress approved J. anuary 28, 1898, authorized
the establishment of a permanent station at this point. Owing to
difficulty in obtaining a valid title to the land, the purchase was not
completed till March 25, 1899, The buildings and equipment of the
California Commission have been purchased, and the station is now in
condition for continued operation. It is on the east bank of Battle
Creek, in Tehama County, about 12 miles east of the town of Anderson.
The hatchery buildings are described in the appendix to the report for
1897, page 24.

Edenton Station, North Carolina.—By act of Congress approved July
7, 1898, provision was made for establisbing a fish-cultural station in
the State of North Carolina. As this station was intended primarily
for the propagation of shad, striped bass, black bass, and the perches,
it was ‘almost imperative that it should be located on the headwaters
of Albemarle Sound, where the large shad and striped-bass fisheries
are conducted, and where bass and perch are also abundant.

In December, 1898, this locality was examined by Mr. S. G. Worth,
who was designated to select a site, his past experience having pecul-
iarly fitted him to judge of the requirements needed for the contem-
plated station, as he had been in charge of the shad operations of the
Oommission on the Potomac River for many years, and had also been
State fish commissioner of North Carolina. This investigation resulted
in the selection of a tract of land comprising 15 acres, about a mile west
of the village of Edenton, on the west bank of Pembroke Creek. An
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option was secured on the land on February 10, and as the act provided
for the completion of the station by June 30, 1899, the Department of
Justice was at once asked to secure the necessary titles.

On March 15 a communication was received from a committee
appointed by the State Board of Agriculture of North Oarolina, asking
the Commissioner to meet the committee at Edenton on the 29th of
March, or to send a representative, to discuss the eligibility of the site
selected and to secure a better location if it could be found. A reply
was made to the effect that an option had already been taken on the
land, but the assistant in charge of the division of fish-culture was
directed to meet the committee and explain fully the causes which led
to the selection of the proposed site. At the meeting, which occurred

. on the date mentioned, certain objections were made to the location,
principally that Pembroke Creek was so strongly infected With juniper
that it was doubtful whether shad eggs would hateh in its water and
that the location was too distant from the egg-producing area, viz, 7
to 15 miles. No evidence was produced to show that the creek was
more strongly tainted than any of the other streams in the immediate
vicinity except letters from individuals, and letters testifying equally
to the contrary were read in rebuttal; besides which a number of rep-
utable citizens testified to the capture of shad in the stream. Steps
were at once taken to have this matter thoroughly tested, and under
the direction of Capt. James A. Smith, of the steamer Fish Hawk, a
temporary hatchery was erected on the creek where, during the month of
April, 375,000 shad eggs were hatched with a loss of 18 per cent.

The results thus obtained by actual operations would seem to fully
justify Mr. Worth’s selection, and the purchase was consummated April
11,1899, This location affords suitable water for the hatchery, and the
lay of the land is favorable to the construction of the necessary build-
ings and ponds. The hatchery has been completed. It is a two-story
frame building 70 by 30 feet, designed to accommodate 300 universal
hatching-jars placed on eleven tables and on shelves along the sides of
the room, this arrangement permitting the hatching of about 30,000,000
shad eggs at a time. The water is obtained from Pembroke Creek,
whence it is pumped into a 6,000-gallon tank for distribution through
the hatchery. A frame pump-house 30 by 15 feet, with a fuel-house
attached, has been completed and a 15-horsepower horizontal Simplex
Blake pump with a No. 5 boiler has been installed. It is proposed to
furnish water for the bass ponds from artesian wells, several of which
will be driven, and during the coming year the ponds will be con-
structed and other buildings erected. A T-shaped landing-pier 95 feet
long has been built and the grounds surrounded with a wire fence.

Plans for the new stations have been prepared by the.architect and
engineer, Mr. H, von Bayer, who has had the general oversight of the
construction work involved, besides the more important alterations at
other stations. Plans of these stations and of those completed during
the preceding fiscal year are shown after page O.
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NEW TRANSPORTATION CAR.

The new stations which have been placed in operation during the
last two or three years, and the consequent increase in the output of
the Commission, have rendered necessary an increase of transportation
facilities to distribute the greater quantity of fishes now available.
Under the authority of an act of Congress approved March 3, 1899,
a contract was made with the Jackson & Sharp Company, of Wil
mington, Del,, to build a fish-transportation car to replace the old one
known as car No. 4, The new car is supplied with all the appliances
and conveniences which experience has shown to be essential, and
is similar in construction, dimensions, and arrangement to car No. 3,
described on page XxXxvI of the report for 1898, It is, however, some-
what higher than No. 3, being 14 feet over all. Bolted to the side sills
and running the full length of the car is a plating of steel 4 inch thick,
84 inches wide, and 60 feet long. The car is equipped with standard
steel platforms and national combination couplers, and Pullman trucks
with 38inch wheels. The car formerly known as No. 4 is simply a
baggage car arranged with sleeping quarters and circulating apparatus,
and could only be used as an auxiliary, and, on account of its age, lack
of facilities, and structural weakness, was not available for long trips.

EXPOSITIONS.

The Trans-Mississippi and International Exposition at Omaha, Nebr.,
in which this Commission participated, and which was in progress at
the close of the fiscal year, terminated November 1,1898. The exhibit
of the Commission was described in the report for 1898, page XXXVII,
and was similar in its scope and plan to those shown at the Atlanta and

ashville expositions, reports of which have already been published.
fl‘he exhibit was in charge of Mr. W, de 0. Ravenel, and was designed to
illustrate the work of the different branches of the Commission. As at
former expositions, the display attracted favorable attention and com-
ment from visitors,

The Commission was awarded five bronze medals and five diplomas
for an “interesting and instructive exhibit,” for «“fish-culture,” for ¢sta-
tistics of fisheries,” for “live-fish display,” and for “scientific inquiry.”
A medal and diploma were also awarded to each of the following per-
sons for valuable services rendered to the Exposition in connection with
the exhibit of the Commission: George M. Bowers, W. de 0. Ravenel,
Hugh M. Smith, 8. P. Bartlett, Frank N. Olark, E. A. Tulian, H. D.
Dean, E. F. Locke, G. A. Schneider, R. J. Conway, W. P, Sauerhoff,

Under the authority of an act of Congress approved March 3, 1899,
providing for the participation of the Government in the Pan-American
Exposition, to be held in Erie or Niagara County, N. Y., in 1901, Mr.
Ravenel was appointed, on April 28, 1899, the representative of this
Commission on the Government board of managers.
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LIBRARY AND PUBLICATIONS.

There were added to the library during the year 441 books and pam-
phlets bearing on fish-culture, the fisheries, and related subjects, besides

various periodicals. .

During the fiscal year the bound report for 1898, with appendices,
and the bound Bulletin for 1897 were issued. These volumes comprise
the following articles, which were also issued separately:

Proceedings and papers of the National Fishery Congress. Bulletin for 1897, pp.
145-371. “

Proceedings of National Fishery Congress. Bulletin for 1897, pp. 147-168.

Methods of plankton investigation in their relation to practical problems, by Jacob
Reighard. Bulletin for 1897, pp. 169-175.

The igxportanc;s;i’ st(a)xtended scientific investigation, by H.C. Bumpus. Bulletin for
1897, pp. 177-180.

The utilitgfpof a biological station on the Florida coast in its relations to the com-
mercial fisheries, bf' Seth E. Meck. Bulletin for 1897, pp. 181-183.

Establishment of a biological station on the Gulf coast, by W, Edgar Taylor. Bulle-
tin for 1897, pp. 185-188,

Some notes on American shipworms, by C. P. Sigerfoos. Bulletin for 1897, pp. 189-191.

An econosgioag consideration of fish parasites, by Edwin Linton. Bulletin for 1897,
pp. 193-199.

The fish fauna of Florida, by B. W.Evermann. Bulletin for 1897, pp. 201-208.

The lampreys of central New York, by H. A. Surface. Bulletin for 1897, pp. 209-2156,
plates 10 and 11.

The 2;)11:701520203011 of the lobster fishery, by Francis H. Herrick. Bulletin for 1897, pp.

. The l‘iloridazc%rlnmerciul sponges, by Hugh M. Smith. Bulletin for_1897, pp. 225-240,

plates 12-31.

On tho fgasigility of raising sponges from the egg, by H. V. Wilson. Bulletin for 1807,

. 241-245.

ThoIi'II)udson River as a salmon stream, by A. Nelson Cheney. Bulletin for 1897, pp.
247-251,

A plea for the development and protection of Florida fish and fisheries, by Jamos A.
Henshall. Bulletin for 1897, pp. 253-255.

International protection for the Jdenizens of the sea and waterways, by Bushrod W,
James. Bulletin for 1897, pp. 257-263.

The restricted inland range of shad due to artificial obstructions, and its effect upon
natural reproduction, by Charles H. Stevenson. Bulletin for 1897, pp. 265-271.

The green turtlo and the possibilitics of its protection and consequent increase on
the Florida coast, by Ralph M. Munroe, Bulletin for 1897, pp. £73-274.

Some factors in the oyster problem, by H. F. Moore. Bulletin for 1897, pp. 275-284.

The oyster-grounds of the west Florida coast; their extent, condition, and peculiari-
ties, by Franklin Swift. Bulletin for 1897, pp. 285-287. .

The oysters aund oyster beds of Florida, by J. G. Ruge. Bulletin for 1897, pp. 289-296.

The Louisiana oyster industry, by I, C. Zacharie. Bulletin for 1897, pp. 297-304.

The oyster bars of the weat coast of Florida, their depletion and restoration, by H.
A Smeltz. Bulletin for 1897, pp. 305-308.

Notes on tho fishing industry of castern Florida, by John Y. Detwiler. Bulletin for
1897, pp. 309-312.

Oysters and oyster-culture in Toxas, by L. P, Kibbe. Bulletin for 1897, pp. 313-314.

The methods, limitations, and results of white-fish eulture in Lake Irie, by J. J.
Stranahan. Bulletin for 1897, pp. 315-319. .

A briof history of the gathering of fresh-water pearls in the United States, by George
F. Kunz. = Bulletin for 1897, pp. 321-330.

The red-snapper fisheries; their past, present, and future, Ly Andrew F, Warren.
Bulletin for 1897, pp. 331-335. > .

Some brief reminisconces of the early days of fish-culture in the nited States, by
Livingston Stone. Bulletin for 1897, pp. 337-343.

The relations between State fish commissions and commercial fishermen, by W. E.
Meehun. Bulletin for 1897, pp. 345-348.

Possibilities for an increased development of 1"lorida’s fishery resources, by John N.
Cobb. Bulletin for 1897, pp. 349-351.

The utility and methods of mackerel propagation, by J. Percy Moore. IBulletin for
1897, pp. 353-361. :

The large-mouth black bass in Utah, by John Sharp. Bulletin for 1897, pp. 363-368.

Florida tur-farming, by J. M. Willson, jr. Bulletin for 1897, pp. 369-371.



REPORT OF COMMISSIONER OF ‘FIRH AND FISHERIES. XXXIII

The fresh-water pearls and goarl fisheries of the United States, by George F. Kunz.
Bulletin for 1897, pp. 373-426, plates 1-XXIIL

Report of the Commissioner for the fiacal year ending June 30, 1898, including the
reports on divisions of fish-culture, scientific inquiry, anad fisheries, by George M.
Bowers. Report for 1898, pp. I-CLXXXI, plates I-XXI.

Report on mackerel investigations in 1897, by J. P. Moore. Report for 1898, pp. 1-22,

Report on fishes obtained by the steamer Albatroge in the vicioity of Santa Catalina
Island and Monterey Bay, by Charles H. Gilbert. Report for 1898, pp. 23-29,
plates 1 and 2.

Notes on the extent and pondition of the alewife fisheries of the United States in 1896,
by Hugh M. Smith. Report for 1398, pﬁ. 31-43.

Re'poxl't on the oyster-beds of Louisiana, by H. F. Moore. Report for 1898, pp. 45-100,

ate 3. A 3

’I'he};hnd fislieries of the Atlantic coast of the United States, by Charles H. Steven-
son. Report for 1898, pp. 101-269. .

List of fishes collected at the Revillugigedo Avrchipelago aud neighboring islands, by
David 3. Jordan and R. C. MoGregor. Report for 1898, pp. 273-284, plates 4-7.

Report on investigations by the U. . Fish Commission in Mississippi, Louisiaua,
and T'exas in 1897, by B. W. Evermann. Report for 1898, pp. 285-310, pls. 8-36.

List of publications of the U. S. Commission of ¥ ish and ¥isheries availablo for dis-
tribution on March 1, 1899. Report for 1898, pp. 811-327.

Report upon exhibit of the U. S. Fish Commission at the Tennessee Centennial Expo-
gitiomin 1897, by W. de C. Ravenel. Report for 1898, pp. 329-339, pl. 37.

The continued public interest in the work of the Comumission is shown
by the requests received for its publications, 3,511 bound and 8,513
pamphlet copies of which have been distributed.

The Museum of Comparative Zoology published in August, 1898, a
paper relative to the investigations conducted by the Fish Commission
steamer Albatross in 1891, entitled:

Preliminary Report on Branchiocerianthus wreeolus, a new type of Actinian, by E. 8.
Mark. ~ Bull. Museum of Comparative Zoology, vol. XXXI1I, pp. 148-154, 3 plates.

The expeuditure of the appropriations for the last fiscal year was
reported to Congress December 6, 1898 (House Doc. No. 40, Fifty-fifth
Congress, third session).

Appropriations for conducting the operations of the Commission for
the fiscal year ending June 30, 1899, were made by Congress as follows:

BOLATIOR . ... .. oue ooeamnm e men sanmnnnmees soeas sosaeeesaaas e $197, 900
Miscelluneous expenses: .
G S e RS T 9, 000
Propagation of f00d-fIEHes. e eeeqvoanvrnmoe it e 140, 000
MBintensance of VO8RBIB. ... ceeeecrasccmace sovnnsamamosossmsanmse s 30, 600
Inquiry respecting F0OA-TI8NOB .« cee cvecueaaceascaancmasanscomnannnn 10, 800
 Statistical MMQUITY «evnveee vozeascoserciane tanen st sras s e b, 000
For new hoilers and general repairs to the steamer Albatross ..c.......--. . 26,000
For establishment of fish-cultural stations in— .
NOTED CATOIING o ccn ecens coammaanes ssanomenrmonesmnascoamnsssmnns ans 15, 000
GOOTI. .. .o oo oo sovmmsmemm omammeacmans sammme smsn soem e s e nens 15, 000
State of Washington - ococoeoeeacrecmmeeces caesanninn e e e 10, 000
For completion of stations now under construction at—
Frwin, e, o v eec e cnmmce samcmecmnasomaas aommsasasn e emmiaanaaas 6,018
Spearfish, 8, Dak. ..o oooaeeiaaannen- B, 000
Manchester, Iowa 6, 000
Bozeman, Mont ... it 1,500
Nashua, N H.oo oo iie i vz iaaaaeaiamnscooe o ne .. 7,000
For repair and improvement of station at Duluth, Minn......c..... . 1,000
For construction of fish-distribution car. ... .ceevvvcncivennanconceoner 8, 000

A report showing in detail the expenditure of these smounts will be
made to Congress in accordance with law.
GEORGE M, BOWERS,

Qommisstoner.
F C 89——111
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REPORT ON THE PROPAGATION AND DISTRIBUTION OF
FOOD-FISHES.

By W. pE C. RAVENEL, dssistant in Charge.

INTRODUCTION.

The work of the division of fish-culture during the past year was the
most extensive that has ever been accomplished, and was largely due
to the increase in the appropriations made by Congress. The total
pumber of fish and eggs distributed was 1,056,371,898, representing
the important commercial fishes of the Great Lakes and the Atlantic
and Pacific coasts, such as the cod, shad, white-fish, lake trout, pike
perch, salmon, and lobsters. )

The fish-cultural work of the various stations is given in detail in
the abstracts from the reports of the superintendents, and embraces the
propagation of 26 species of fish and 1 crustacean.

The following stations and auxiliary stations were operated during
the year:

_Green Lake Station, Maine. : Alpena Station, Michigan.
Craig Brook Station, Maine. Duluth Station, Minnesota.
St. Johnsbury Station, Vermont. Quincy Station, Illinois.
Gloucester Station, Massachusotts. Manchester Station, Jowa.
Woods Hole Station, Massachusetts. Neosho Station, Missouri.
Cape Vincent Station, New York. San Marcos Station, Texas.
Steamer Fish Hawk (Albemarle Sound | Leadville Station, Colorado.

and Delaware River&. Bozeman Station, Montana.
Battery Station, Maryland. Baird Station, California.
Bryan Point Station, Maryland. Battle Creek Station, California.
Central Station, Washington, D. C. Clackamas Station, dregon.
Fish Lakes, Washington, D. C. Upper Clackamas Station, Oregon.
Wiytheville Station, Virginia. Salmon River Station, Oregon.
Erwin Station, Tonnessee. Little White Salmon River Station,
Put-in Bay Station, Ohio. Washington.
Northville 8tation, Michigan. :

As usual, special attention was paid to the propagation of the quin-
nat salmon on the Pacific coast, where five stations were operated —two
in the Sacramento Valley in California and three in the Columbia River
Basin in Oregon and Washington. Though the total number of eggs
collected was not as great as in the previous year, over 29,000,000
fry were liberated in the Sacramento River and its tributaries, and
12,869,242 in streams of the Oolumbia River Basin.

In view of the excellent results attained by the introduction of steel-
head trout in the Great Lakes and in streams in States bordering on
the Atlantic, and as Fort Gaston Station had been abandoned, arrange-
Inents were made for collecting eggs of this species on the Willamette
River, near Oregon Oity.



XXXVI REPORT OF COMMISSIONER OF FISH AND FISHERIES.

On the Great Lakes the collection of white-fish eggs was practically
limited to Lake Erie, owing to restrictive laws passed by the States of
Michigan and Wisconsin, prohibiting the capture of fish during the
spawning season. Following the same lines of the previous year,
arrangements were made not only for collecting eggs from commercial
fishermen, but 12,785 adult fish were penned, which produced over
102,000,000, making a total collection of 185,454,000, an increase of
72,000,000 over the previous season.

The lake-trout work on’ Lakes Superior, Michigan, and Huron was
conducted as usual, and resulted in the distribution of 9,500,000 fry in
those waters. During the early spring the collection of pike-perch eggs
was undertaken not ouly on Lake Erie, but also on Saginaw Bay,
Michigan, and on the Missisquoi River, Vermont. On Lake Erie the
season’s work was very satisfactory, 493,000,000 eggs being obtained.
All of these were hatched and planted in Lake Erie, except 24,000,000
transferred to Cape Vincent Station and 41,630,000 to Alpena. There
is little doubt but that with the experience gained on the Missisquoi
River and in Saginaw Bay very successful work can be accomplished
in those fields in the future. .

During the season numerous experiments were carefully undertaken
to determine a method to prevent adhesion of fish eggs during artificial
hatching, and it was decided that the use of swamp muck was advisable
where large numbers of eggs were to be handled.

Marine fish-cultural work was confined to Woods Hole and Gloucester
stations on the coast of Massachusetts, and embraced the collection and
hatching of oggs of the cod, flat-fish, and lobster. The cod eggs were
collected at Plymouth and Kittery by spawn-takers stationed on sailing
vessels fishing from those ports and from brood-fish collected during
the fall months by the schooner Grampus, and resulted in the liberation
of 208,000,000 fry along the coast.

The flat-fish work at Woods Hole was interfered with materially by
unseasonable weather during the latter part of February, but from the
collections made in the vicinity of Woods Hole and East Greenwich,
R. L, over 52,000,000 fry were hatched and planted in those vicinities.

In the early spring the lobster work was taken up on the New Eng-
land coast and arrangements were made for collecting egg-bearing
lobsters fromn Rockland, Me., to Rhode Island. The eggs from above
Cape Cod were hatched at Gloucester and those below at Woods Hole,
Through the active interest taken by the commissioner of sea and shore
fisheries of the State of M.ine and by employing an additional steam
vessel and spawn-takers our collections in this section were materially
increased, and notwithstanding the fact that the catch of lobsters was
no greater than the previous year 77,390,000 eggs were handled at
Gloucester and 44,455,000 at Woods Hole, which yielded 110,491,000
fry. These were planted at suitable points along the coast from Rock-
land to Long Island Sound. Although this fishery is apparently steadily
declining, judging by the numbers of lobsters taken by the fishermen
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each year, it is believed that the large number of fry planted iu the last
few years will have an appreciable effect, as correspondents from various
points report the presence of large numbers of young lobsters.

Shad work commenced on Albemarle Sound in Mareh, where the
steamer Fish Hawk had been ordered for duty. At the close of the
- season there she proceeded to the Delaware, and continued in this work
until the end of June, collecting over 72,000,000 eggs. These, with the
large number taken at Bryan Point on the Potomac River and at
Havre de Grace on the Susquehanna, produced over 235,000,000 fry,
which were liberated in the numerous shad streams emptying into the
Atlantic Ocean.

The output of trout, salmon, bass, and crappie from the inland sta-
tions was very satisfactory. These fish are now abundant in many
parts of the country to which they are not indigenous. At Leadville,
Colo., where a station was originally established for the propagation of
the black-spotted trout, during the past season over 3,000,000 eggs of
the brook trout were collected from lakes controlled by private parties.

The grayling work in Montana was very satisfactory, and the indi-
cations are that large numbers of these eggs can be collected annually,
which will permit the introduction of this valuable fish in most of the
States where brook trout are now found.

RESULTS OF FISH-CULTURE.

Although no systematic effort is made to investigate the various
streams and lakes stocked with new varieties of fish, the office is in
receipt constantly of communications showing the result of their intro-
duction. Particularly gratifying reports have been recéived from Min-.
nesota with reference to the introduction of steelhead trout in Lake
Superior. Mr. L. E. Baldridge, foreman of Duluth station, Minnesota,
reports, under date of March 13, 1899, that large numbers of steelhead
trout, varying in length from 7 to 28 inches, wero caught during the
summer and fall of 1898 along the north shore of Lake Superior,
between Duluth, Minn., and Rossport, Ont. Mr. D. J. Greensword,
treasurer of the Duluth Fly-Casting Club, informed him that a number
of memYers of his club took over 400 steelhead trout from Sucker River
in two days’ fishing with hook and line and that he had captured 85
in a single day. He further states that not less than 2,200 steelheads
were taken in the same manner from the IFrench and Sucker rivers
and that they take the fly as readily as do the brook trout. The fisher-
men operating gill nets along the north shore for lake trout have also
captured a number, varying from 14 to 18 inches in length. It appears
that the steelheads caught in nets had slipped through the nets until
the twine was just forward of the dorsal fin, which would indicate that
they were too small to be taken in very large nuinbers in the large-mesh
nets used for the capture of lake trout. The steclheads are probably
ag plentiful in other rivers ilong the north shore, which are not visited
on account of their remoteness from Duluth.
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Mr. E, H. Ashcroft, of Coudersport, Pa., reports the capture of a
rainbow trout, measuring 17 inches and weighing 33 ounces, from the
headwaters of the Allegheny, which is supposed to have resulted from
a plant made in that stream gix years ago. He states that a few have
been caught each year, both large and small, showing that the fish are
reproducing.

On November 6 Mr, Hiram Cady delivered to the superintendent of
the Michigan stations, Mr. Frank N. Clark, a lake trout said to have
been caught in Walnut Lake, Oakland County, Mich. As this is a
small inland lake, and as it was not known to contain lake trout, a net
was set on the 17th of November and 5 large male and female trout,
- 4 white-fish varying from 2 to 4 pounds, 1 pike perch, and a number of
unimportant species were captured. On November 18 12 white-fish
were taken, 8 of them within a space of 6 feet, showing not only that
the fish travel in schools, but that they are abundant in the lake. The
trout are supposed to be the result of a plant of 20,000 fingerlings in
Walnut Lake from Northville, in 1890,

Dr.James A. Henshall, superintendent of Bozeman station, Montana,
reports that during the past year a number of steelhead and eastern
brook trout have been taken in Bridger Creek, which runs through the
Bozeman station grounds, and which is a natural trout stream about
20 miles long, with an average width of 30 feet. The only fishes native
to its waters are the black-spotted trout and Rocky Mountain white-
fish. Steelheads have also been captured with the fly in Bozeman
Creek, which was acecidentally stocked in the fall of 1897 by a can of
fry jolting from the wagon into the stream from a load of fish intended
for Mystic Lake.

From various correspondents it would appear that the efforts to stock
the waters of Vermont with landlocked salmon are producing good
results. Mr, I, A, Woodbridge, of Newport, Vt., reported the capture
of 10 landlocked salmon in the Clyde River, at Derby, of about 7 inches
inlength. Mr.E.S.Whitcomb,of Underhill, Vt,, also reports the capture
of u steelhead trout in Browns River, Essex, weighing 23 pounds and
19 inches long, and of another weighing 3§ pounds; also a number of
smaller ones. Theyhave been frequently reported from Lake Champlain
and its tributaries.

SPECIAL INVESTIGATIONS AND INSPECTION.

During July, acting uuder the direction of the Commissioner, Mr,
Ravenel visited the Pacific coast to arrange for the transfor of Battle
COreek station from the California IFish Qommission and the purchase
of the necessary land from Mr. I, R. Love, who owned the site on which
the California station was located. The transfer of the State property
in Battle Oreek was satisfactorily arranged in Sau Francisco with the
State commissioners, but after a careful examination, with Mr. Jolhn P,
Babcock, of the California Commission, and Mr, G, H. Lambson, super-
intendent of Baird station, it was decided that to insure the operation
of the station to its full capacity it would be necessary not ouly to
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acquire the property on which the station was at present located, belong-
ing to Mr. F. R. Love, but additional land and water rights on the
lower part of the creek belonging to Mr. J. A. Long. The following day
an option was secured from Mr. Love at Redding, Ual., on 5 acres of
land divided into two lots, one of 4% acres, on which the hatcheries are
located, and the balance near the main rack, with all water rights and
privileges, including rightof way through his land to the fishing-grounds,
for the sum of $300. Arrangements were also entered into with Mr.
Long for the purchase of the same amount of land at $50 per acre.

Upon the completion of this duty Baird station, 16 miles from Red-
ding, was visited and found to be in good condition, with the exception
.of the hatchery, which had been cheaply constructed many years ago.
Recommendations were submitted, which met the approval of the Com-
missioner, for rebuilding the hatchery during the latter part of the
year. The stations on the Clackamas and Little White Salmon rivers
were also inspected and found to be in fair condition. The former sta-
tion, 8o far as the collection of eggs is concérned, is of little value; but
on account of its location on the Olackamas River, which is regarded
as the most important spawning-ground of the quinnat salmon in the
Columbia River basin, it is utilized for hatching a part of the eggs
collected at auxiliary stations on the Salmon and Little White Salmon.
The plant on the Little White Salmon had been much improved and
the construction of the additional hatchery which had been authorized
was in progress; when completed it will be practicable to care for
between 25,000,000 and 30,000,000 eggs at this point.

An effort was also made to confer with Hon. E. O. Little, the State
fish commissioner for Washington, for the purpose of deciding upon the
location of a hatchery in the State of Washington, but owing to his
absence the negotiations were placed in the hands of Mr. Waldo F.
"Hubbard, who afterwards visited, in company with Mr. Little, the State
hatchery on Baker Lake and arranged for the transfer of the same to
the United States for the sum of $6,400.

In September the station at Erwin, Tenn., was inspected, and the
superintendent was authorized to construct additional ponds for the
rearing of trout. During December the stations at Woods Hole and
Gloucester, Mass., and Nashua, N. H., were visited by Mr. Ravenel for
the purpose of conferring with the superintendents relative to work
then in progress. At the Massachusetts stations the outlook for cod
work was excellent, as both of the field statious, under Capt. L. E.
Hahn, were taking large numbers of eggs.

The new station at Nashua, N, H., was found to be in fairly satisfac-
tory condition but incomplete, owing to insufficient funds. The work
of construetion was discontinued and the station placed in charge of a
watchman until the close of the fiscal year.

During the latter part of June the station at Bullochville, Ga., W88
inspected and several days spent with the superintendent, Mr. W. H.
Bentou, in looking over the work accomplished and wmaking estimates
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for completing a certain portion of the ponds, as it was found that the
appropriation would not be sufficient to finish the station as originally
planned. A large amount of work had been accomplished in clearing
and grading the grounds, and in putting in water-supply pipes, ete.
The property was fenced and considerable work had been done in
excavating several large ponds. In addition to this, the springs had
been cleaned out and cement basins constructed, the channels straight-
ened, and a number of other minor improvements made.

Through the courtesy of the Bulloch Brothers several temporary
ponds were constructed in their mill pond, which had been stocked with
bream and bass. A number of schools of small bass were visible at
this time, and although large results are not expected, the experience
- gained will be of much value to the force during-the next year’s work.

From the progress made there is no reason why a sufficient number of
ponds should not be completed to permit of the operation of this station
during the next fiscal year. The superintendent was instructed to
utilize the funds available for the completion of the main part of the
gtation and construction of residence, leaving for after consideration
the section lying to the south of Cold Spring Brook, which embraces the
south spring reservoir and Ponds M and L.
STURGEON.

The rapid decline of the sturgeon fishery, as evidenced not only by
the decreasing catch along the Atlantic coast, but also in the Great
Lakes and on the Pacific coast, and the immense increase in the price
for caviar, accentuated the necessity for making another attempt to
undertake the propagation of this valuable species.

In May Mr. Ravenel made a preliminary investigation of the fishery
on the Delaware River, which is distributed over about 75 miles of that
river, with Delaware City as its center. Conferences with prominent
dealers assured us of their bearty cooperation; and on May 23 Mr. L, G. -
Harron, who had been in charge of the shad-hatching operations on the
Potomac River, was instructed to proceed to Delaware City to under-
take this work. Accompanied by a force of spawn-takers, and with a
steam launch for visiting the fisheries in the vicinity, operations were
commenced May 27, arrangements having been made with Mr, Sadler
for erecting a temporary batchery on his wharf and for the use of his
Dboiler and pumps to obtain a water supply. Various forms of apparatus
were provided, including floating boxes, to be anchoréd in tide water,
McDonald hatching-jars, and troughs equipped with wire trays. All of
the principal fishing-grounds and floats where sturgeon were butchered
were visited daily from May 29 to June 13; but although a number of
ripe sturgeon were reported as having been captured, investigation

“would indicate that the fishermen were mistaken, though it is believed
that at least two overripe fish were taken at Bayside. IFishing ceased
on June 15, so that it was necessary to discontinue the work.

Although a large munber of sturgeon are caught in this vicinity
during the season by tbe 500 boats fishing from Delaware City to
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Bayside, within a radius of 20 miles, the problem of securing ripe fish
alive is more difficult than would appear at first glance. Over 50 per
cent of the female fish caught are dead when brought to the butehering
float, usually because they are hooked in vital spots when pulled into
the boat, causing them to bleed to death within a short time. Of over
200 sturgeon which were butchered while Mr. Harron was at DDelaware
City, three-fourths were with hard roe, two were overripe, four had
spawned, and two were apparently nearly ripe. Although this year’s
work was unsuccessful, it is believed that, with the cooperation of the
fishermen, who are deeply interested in this question, and by taking up
the work on the 1st of May, better results can be secured another season.
An auxiliary station was established on the Missisquoi River, Ver-
mont, and on Lake Champlain, with the view to propagating the lake
sturgeon; but the efforts resulted in failure, though much valuable
_experience was gained, which, it is.believed, will result in obtaining a
tair number of eggs next season. A full report of this work is pub-
lished under the abstract from Cape Vincent station.

EXPOSITION AT OMAHA.

The Trans-Mississippi and International Exposition, which was in
progress at the close of the fiscal year, terminated October 31. At the
.approach of warm weather, during the latter part of June, the fishes
in the aquarium supplied with ordinary river water began to show
signs of disease. It wasfound that the water, although filtered before
being used, was charged with injurious parasites and the spores of
fungus; and at one time it was thought that it would be necessary to
abandon certain parts of the exhibit, as the loss was very heavy. Sev-
eral remedies were tried, including a weak solution of alcohol, but the
most effective was ordinary Turks Island salt, 14 sacks per day being
required when the disease was at its height. .By a liberal use of salt
and by restocking the aquarium, the exhibit of native fishes was
kept in an excellent condition to the close of the season. That part of
the fresh water exhibit comprising the trouts and salmons was a very
attractive feature throughout the exposition. By means of an ice
machine cold water was abundantly supplied during the heated term.
The maximum temperature in the trout, and salmon tanks during the
month of June was 60°, with a minimum of 51° and a mean temperature
of between 54° and 55°; whereas in the other tanks, which were sup-
Plied with ordinary river water, the temperature reached 91°. These
hs.h were shipped from the Fish Commission stations in Colorado,
Michigan, Iowa, and Missouri.

) The salt-water exhibit, which had opened with a fine display of the
important economic food-fishes of the New England coast, did not prove
as satisfactory as was anticipated, many of the best specimens dying at
Fhe approach of warm weather. In making an exhibit of this character,
it will be hereafter necessary to provide for keeping the temperature of
the water below the danger mark in localities like Omaha. This exhibit
was finally abandoned in August, and fresh-water fishes substituted.
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The fish-cultural work, which was practically illustrated by the hatch-
ing of grayling during the month of July, and quinnat-salmon eggs
(shipped from the Pacific coast) during September and October, proved
very instractive and entertaining. During the entire exposition there
were exhibited in the aquarium various kinds of fry which had been
hatched on the grounds, including alarge numberof quinnat-salmon fry.

At the close of the exposition- all the fish on hand which were not
liberated in the vicinity of Omaha were turned over to the Nebraska
Fish Commission for distribution to the public waters of the State.
The aquariumn was dismantled aud, with the other exhibits, shipped
to Washington, under the direction of Mr. R. J. Conway, assisted by
Mr. W. P. Sauerhoff, to whose untiring energy and attention much of the
success attained was due; Mr. Oonway being in charge of the aguariam
and general managewment of the exhibit duriug the exposition, and Mr.
Sauerhoft of the fishi-cultural work.

CAR AND MESSENGER SERVICE.

The demands in this branch of the service, which remains under the
charge of Mr. J. F. Ellis, have greatly increased during the past few
years, owing to the increase in the number of stations and the greater
number of requests for fish from all parts of the country. During the
year the four cars were actually engaged in distribution 845 days and
traveled 95,374 miles, distributing 100,578,000 fish, with a total loss of
1,288,000, or 1.28 per cent. The remaining tish furnished for distribu-
tion, amounting to 955,793,000, were planted by detached messengers
and employees of the various stations, who traveled 138,847 miles in
making said distribution. Of these, 4,938,854 were lost en route, or
0.5 per cent. The percentage of fish lost by messengers is necessarily
much smaller than where handled ou the car, as in many instances the
plants are made within a mile or less of the station, whereas ou the
cars they are frequently held for eight and ten days and carried many
thousand miles in varying latitudes and temperatures.

The work in this branch of the service has been exceedingly satis-
factory, though no importaut changes or improvements were made,
except increasing the capacity of the air-pumps on several of the cars
and the substitution of steel platforms and new couplers for the old
forms. Allof the cars were overhauled and repaired during the season
at a cost of $3,5560. In addition to the routine work of the division, the
cars were called on to transport the tish exhibited at Omaha, involving
two trips with salt-water fishes from Woods Hole to Omalia, besides a
numnber of trips from the stations at Quiney, Neosho, Manchester, and
Northville, They were also used for collecting wild trout in Wisconsin
for the Manchester station, and at the request of the Flint and Pere
Marquette Railroad distributed a carload of pike perch in Michigan.

The superintendent renews his recommendation that two additional
cars, with crews, be provided, as at present it is frequently necessary to
borrow or hire cars frowmn the various railroad companies, and to employ
untrained temporary assistants to assist in the distribution.
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STAT'ON REPORTS.
GREEN LAKE, MAINE (E. E. RAcE, SUPERINTENDENT).

During the spring and summer a number of 1mprovements were made,
increasing materially the effectiveness of the station. The most impor-
“tant change was the thorough overhauling of the main supply flume
through which the water from Rocky Pond is conducted. Its founda-
tion had settled in places, and this (together with damage by ice the
previous winter) caused leaks at many points and allowed the escape
of about 1,200 gallons of water per minute. The hatchery, stable, and
Outbulldmgs were repainted and 20 new troughs, each 15 féet long,
were built and installed in the nursery. The old spawning-house
at Great Brook and the two old buildings upon the land of Bridgham
Haynues, near Green Lake, were moved to the station and fitted up for
occupancy by the employees. A mill for grinding fish- food was also
devised, which resulted in the saving of much time and labor. A
heavy plank dam was put in the drain to carry off waste water from
the ponds and hatchery, and in the rear of the dam a common overshot,
wheel was connected by a large pulley to a small pulley attached to
the liver machine. This enables one man to prepare the food required
for all the fish at the station in two hours, whereas the same amount of
work used to require the services of two men each day.

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

Calendar year in which fish
were hatched.

Species.
1898. 1897. 1896.
Landlocked solmon..ceeeee.veriaeaceeecccuoaaes 336,036 | ......... 279
Stoelhead trott...o.ceccveriier ceternaoceaann 8, 830 3,870 feaeeenacnn
BLOOK TROUDL «eceaevueenseseessnncaassosrcessesasssassssssassssanscccssns 13,831 [cicvvsaoee]anncocaans

The landlocked salmon were held in the ponds and troughs during
the summer with slight loss, only 3,381 having died between July 1
and December 19, when the distribution was completed. Those reared
in ponds were much larger than those held in troughs, varying in
length from 4} to 63 inches, and averaging fifteen and eighteen to the
pound. Of the brook and steelhead trous on hand at the beginuing of
the year, 8,880 brook trout were distributed in July and 2,767 steel-
heads of 1897 and 1,000 steelheads of 1898, during August, September,
and October. The remaining steelheads—SOO of the hatch of 1897—
were held in the north reservoir, which contains a large amount of
natural food, and are apparently doing well, having attained a length
of from 7 to 11 inches. The loss on those of 1898 during the summer
amouunted to 2,704, leaving only 5,000; these are beimg reared in one
of the ponds for brood-fish. The landlocked salmon of 1896 have
attained a length of 12 inches and will average from 14 to 2 pounds in
weight. The indications are that better results will be secured in their
domestication than from any previously experimented with.

The white (albino) salmon are objects of much interest to the many
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visitors from Bar Harbor, Bangor, Ellsworth, and other points. They
are in excellent condition and have reached a length of from 5 to 6
inches. It is not unusual to find three or four white salmon during
the season among several hundred thousand normally colored fish, but
they ate more numerous this year than ever before. As they increase
in size their color gradually changes froin white to straw.

Early in the summer arrangements were made for collecting eggs of
the landlocked salmon, brook trout, golden trout, and lake trout, at
Winkempaugh Brook, Manu Brook, Patton Pond, Great Brook, Flood
Pond, and Coldstream Pond. The traps and pens were repaired and
operations commenced early in September with the following results:

Point of collection, Species. I Tish. | Eggs.
o e |
Wlnkempaugh BrooK...oeeceecesencaes Brook tront ...ceveeneeiiiiiiiiiiiiio ! 120 0 98,000
................................. Landlocked salmon .............eieiiiny 39 i 128, 000

Patum Pond.. .-+ Brook trout .......... . 126 ! 89, 000

) 1 PN SR .... Landlocked salmon .. .. 8 11, 00
Flood Pond ...cocvemvennnnnnnens ...i Brook trout ..........

Do..... .| Golden trout .........
Green Lake .| Brook trout ..........
. DO.veecrennns .* Landlocked salmon .
Coldstream Pond i Lako trout eecovennnn.

Do ..i Landlocked salmon

In addition to the eggs collected from the points mentioned above,
100,000 brook-trout eggs were purchased in March from dealers in
Massachusetts, and 10,000 black-spotted trout eggs were presented by
Mr. J. Annin, jr., of Oaledonia, N.Y. The eggs collected at the field -
stations were all transferred to the hatchery as soon as practicable
after being fertilized, except those at Enfield, which were held in the
State hatchery until the eye-spots developed. The losses were very
light except in the case of the brook trout, which commenced hatching
in March and finished early in May. It being impracticable to rear
brook trout at this station on aeccount of the high temperature of the
water during the summer, all of the fry on hand were distributed in
May and June, 196,000 being planted. The heaviest mortality was
among eggs collected at Winkempaugh Brook, due to the loss of nearly
all the male fish as the result of a severe freshet.

Of landlocked salmon eggs 82,500 were shipped during winter; the
balance were held at the station and hatched with comparatively small
losses. At the end of the season 311,125 strong, healthy fry remained
on hand, which will be distributed as usual during the fall months.

Owing to high water in Flood Pond but few golden-trout eggs were
collected, and the resulting fry were liberated in Holbrook Pond and
Green Lake during the spring.

The experience of the past few years has again demonstrated the fact
that theé method of measuring eggs to determine their number is not
accurate, owing to great variation in the size of those obtained from
the different waters. It is also believed that where the eggs have
been measured or weighed, after having been in the troughs 100 days
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or more, a loss ensues. To obviate this loss eggs are now counted
while the trays are in the hatching-troughs, and are never removed
until about ready to hatch, when they are transferred to clean trays
and placed in troughs with false bottoms. Kach trough is allowed 16
gallons of water per minute, and the percentage of fry lost after hatch-
ing is much smaller than ever before. The use of salt in the troughs
during the carly stages has also been abandoned to a great extent,
only 14 bushels being used during the past year. As a substitute for
salt 6 quarts of fine clay are placed in each trough three times a week.
After cleaning the ponds about 2 bushels of ‘clay are thrown in. Clay
is"also used with great success before the fish hatch.
At the end of the year the stock on hand was as follows:

| Calondar year in which fish were hatched.

Speciocs. . T T N -
r {180, | 1808. ! T1sor. | 1890,
Py . S S
Landlocked 881MOD. . ..ccceeevecioiiiiinnnennneeiaanennnn. 811,123 307 [eceeenn... 277
LT ) A S o AN A 5,126 500 [eecacannnn
BroOK £rOUt .. eeuecnnrnnnnaaraaeecanreanneannenceacneecaann e ! 820 |..oiiiiiieainieanen
]

CRrAIG BROOK S’I‘ATION‘, MAINE (C. G. ATKINS, SUPERINTENDENT).

The work during the past year has been devoted principally to col-
lecting and rearing Atlantic salmon at the main station and landlocked
salmon at the substation on Grand Lake Stream. The Atlantic salmon
work wag condueted conjointly with the State of Maine, and consisted
in the purchase of adult salmon in May and June, which were held in
confinement in the fresh-water inclosure at Dead Brook until they
8pawned in October, when they were liberated.

At the begiuning of the year the stock on hand was as follows:

Cnlun(lur yoar in which fish wero hatched.

Spooiss. your In which fish wora haiehel | wina

1898 1897. 1896 1895. 1894, °
AUADLIO BAIMOD - eeemeenrenneanncnens ve..| 636,264
Atlantic salmon, (lomest.lontod N T
Lxmdloukod salmon.......%... .| 54,476
Quinnat anlmon ........ N
teolhead trout . 38, 745
Rninbow trout.. 28, 351

S00tch sen trout ........0... ..
Brook trout

In addition to the fish at Craig Brook there were 118,000 landlocked
- 8almon at Grand Lake Stream, which were being held 101 distribution
in the fall. These were rezu-ed in out-of-door troughs, and were fed on
chopped fiesh of various kinds—beef liver, hogs’ plucks, flesh of con-
demned lorses, etc. The distribution was made during the summer
and fall, the first plants being made in August and the last in January.

At the beginning of the year there were three broods of Atlantic
salmon on hand. The first consisted of 400 adults, collected in May
and June, 1898, and held at Dead Brook. The second lot of 233 were
hatched in 1894 from- eggs collected from migratory fish which had
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been held in a pond specially prepared for them for the purpose of
experimenting in domestication. The third brood were the fry hatched
in the spring of 1898, numbering 636,264. The losses on these were
quite heavy late in the summer, and the number distributed amounted
to only 391,898, or 61} per cent of the stock on hand on June 30. These
results were not satisfactory, compared with the output of the previous
year, when over 85 per cent of the number on hand at the begiuning of
the year were successfully distributed in the fall months, having been
reared under nearly the same conditions. The 4-year-old salmon were
held until fall with a loss of only 4 per cent, and in November yielded
16,800 eggs of poor quality, which died by the end of April On the
recommendation of the superintendent the fish were liberated in Ala-
moosook Lake, and experiments in domestication were discontinued.

The salmon in the lot numbering 400 at the Leginning of the year
were reduced to 365 by November, when the spawning commenced.
They yielded 2,147,677 eggs, which were reduced by losses to 1,862,767
when the division was made, the United States Fish Commission
receiving 1,500,288, and the State of Maine 362,47 9. Of those belonging
to this Commission, 656,000 were shipped to other State fish commis-
gions and to private individuals; from the remainder, 842,017 fry were
produced. In May the State of Maine turned over to the Commission
the fry resulting from its share of the eggs, amounting to 354,080, mak-
ing the number available for distribution 1,196,097. Of these, 450,000
were liberated in the waters of the main Penobscot River, between
Passadumkeag and Mattawamkeag and the balance—704,496—was
retained for disposition in the fall.

The term domesticated salmon,as used in this report, applies to salmon
of the species Salmo salar, descended from parents hatched and reared
at the station, having never gone to sea. On the 1st of July there were
three lots—one of 2 fish hatched in 1892, one of 33 fish hatched in
1893, and one of 454 hatched in 1897. In November they yielded
15,800 eggs, but all of-the fry hatched from them perished before the
absorption of the sac. In view of the poor results obtained from the
experiments it has been decided to abandon further attempts in this
line and to liberate the fish in suitable waters.

Of the 54,476 landlocked salmon fry on hand in July, 45,379 were
distributed during the fall and 3,961 retained. Of the 119,622 at Grand
Lake Stream on June 1, 1899, 114,171 were distributed in Grand Lake
Stream and Grand Lake in the fall. The trap for the collection of the,
adult landlocked salmon was finished in October and fishing began on
October 28, continuing until November 21. During this period 866
salmon, 368 males and 508 females were collected. The largest male
measured 24 inches and the shortest 13 inches, the average being 18.7;
the largest female measured 22} inches and the shortest 14 inches, the
average being 18.8. The maximum weight of females was 4§ pounds,
and the minimum 1 pound, the average being 2.59. Of the females
captured 477 yielded 621,600 eggs, an average of 1,300 per fish. Of
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these eggs 274,000 were shipped to Oraig Brook and the remainder were
held for hat¢hing at Grand Lake Stream. These produced 272,672 fry,
of which 130,797 were held until the close of the season, the balance
being liberated in Grand Lake and Grand Lake Stream.

Of the eggs transferred to Craig Brook 160,000 were shipped to other
points and the remainder were hatched. The fry resulting from them
numbered 89,873 at the close of the year. Of the 28 quinnat salmon
hatched in 1897, only 10 were found in September, the missing ones
having probably been destroyed by minks; 188 were received in May
from St. Johnsbury and placed in a large deep pond for the purpose of
experimenting in the domestication of this fish,

From the lot of 2-year-old steelheads resulting from eggs shipped in
1896 from TFort Gaston, Cal., 4,500 eggs weré secured during April;
- these were of inferior quality and only 1,637 of the fry produced from
them survived to the end of the year. Of the 38,746 fry hatched in
1898 from eggs received from California there were distributed during
the year 26,282. This lot of fish suffered from an obscure disease, the
leading symptom of which was an apparently cancerous destruction of
the fins, especially the caudal. A small lot were cared for in troughs to
afford data with reference to this disease; 287 of these remain on hand.

The rainbow-trout fry resulting from eggs collected in Oraig Brook
from wild fish released in Alamoosook Lake in August, 1897, though
suffering to a certain extent from the same disease which attacked the
Steelheads, were successfully carried through the summer and 23,565,
or 72 per cent of those on hand at the beginning of the year, were
distributed during the fall. In March and April 11,450 eggs were col-
lected from fish in Alamoosook Lake. These yielded 7,290 fry, of which
4,829 remained on June 30.

A small number of Scotch sea trout hatched from the original invoice
f)f eggs donated to the Commission by the journal Shooting and Fishing
In 1891 still survive. They have occupied a small, deep, turbid pond
8ince 1803 and have yielded eggs each year. Of their descendants sev-
eral hundred active, healthy fish remain. From the other fish on hand
186,300 eggs of poor quality were collected. Only 56,551 of the fry
resulting from them are on hand at the close of the year.

The fish food during the year consisted principally of liver, hog’s
plucks, horseflesh, aggregating 45,7463 pounds and costing $513.22.
In view of the fact that for eight months the stock at the station varied
from 750,000 to 2,000,000 fry, yearlings and adults, this is not excessive.

Two diseases, serious enough to demahd notice during the year, dif-
fered in some respects from anything.observed here before. The first
heavy mortality occurred in July, August, and September among the
Atlantic salmon in the ponds and troughs, compelling a great deal of
extra work and entailing heavy losses. The other attacked the steel-
heads and rainbows, but did not, so far as observed, extend to many lots
of these fish. It seemed to appear about the first of December, when
Part of the distribution had been made. Some of the affected lots were
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retained, and from the observations made the disease appeared to be of
a cancerous nature, the fins, especially the dorsal, being the first point
attacked. A somewhatsimilar ailment of the fins has often occurred in
the past, but nothing ever approaching the severity of the disease thiy
year. In many instances its course continued until the flesh of the
trunk of the fish was entirely destroyed, laying bare the bony structure
attached to several of the vertebr:v entirely anterior to the caudal fin,
It may be mentioned here that during the summer of 1898 a microscopic
examination of the fish in the ponds and neighboring waters revealed
almost everywhere, even among the wild native fishes of Craig Pond,
the presence of a trematode parasite, which could not be distinguished
from the species that attacked the lake trout with such fatal effect.

ST. JOONSBURY STATION, VERMONT (JOHN W, TITCOMB, SUPERINTENDENT).

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

Calendar year in which fish were hatched.
Spﬁ(}i(!ﬂ. Tt T e
1688. | 1807. | 1806. 18985.

Steelbead trout coeiieiiiiiiiiricetianccoserioiiasesiinan.
Rainbow trout.... eae
loxuinnat, salmon...........

rook trout.. ...l
Landlocked salinon

The 35 steelhead and 410 rainbow trout resulting from eggs hatched
at the station in 1895 and 1896 were carried through the summer with
comparatively small losses. In the fall & considerable number of eggs
were collected from the steelheads, but many of them were glassy, as is
common with eggs taken from 2-year-old rainbow trout. It would
appear that the steelhead can be easily domesticated; the fry on hand
at the close of the year were strong and healthy. The rainbow trout
produced few eggs, and most of them were glassy when extruded.
~ During September the steelhead trout hatched in 1898 were planted

in Crystal and Morey lakes and the landlocked salmon in Willoughby,
Caspian, and Dunmore lakes. The brook-trout yearlings were distrib-
uted during the fall and early winter.

As the ponds at St. Johnsbury are very small and not adapted for
rearing quinnat salmon, 200 were transferred to’Craig Brook station
in May and the remaining 147 were planted in Morey Lalke.

Early in the summer field stations for collecting wild brook trout
eggs were established at Darlings Pond, Groton; Lake Mitchell,
Sharon, and Caspian Lake, Greensboro. Explorations were also made
with the view to establishing additional stations at Little Leach Pond
in Averill, Lake Dunmore at Salisbury, and pouds of the Wells River
Fish and Game Club at Wells River.

On July 8 the construction of a trap was commenced at Darlings
Pond, but no efforts were made to retain any fish during the warm
weather. On September 20 A. H. Dinsmore was placed in charge and
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the first eggs were taken on September 28, Collections continued until
October 25, during which period 680,000 were obtained from 6,092 fish
captured, of which 510,000 eggs, or 75 per cent, were eyed. Late in the
8eason many spent fish ascended the stream, showing that a consider-
able number spawn in the pond. On account of its dark color the
water of the pond can not be examined wmore than a foot below the
surface, and consequently the nests could not be located.

In support of the theory advanced in 1898 that the quality of the egg
is affected by long confinement of the fish before ripening the following
table is interesting and tends to confirm the statements then made:

T
Whe Number | Number : Per cent Number | Number | Per cont
hen takon. taken, | eyed. | eyod. Whon takon. taken. | eoyed. oyed.

f
1808. . | .

Sept. 28 and 29..... 76, 089 63,000 | 82.8 - 74,400 ; 586, 000 756.3
Oct, 1 .. 85,450 74, 000 80.6 47, 000 34,000 72.4
& 108, 510 86, 000 70.3 46, 300 34, 000 73.5
94,300 76, 000 80.6 .. 80, 000 23, 000 38.4

45,180 33, 000 73.1 —
71 Total....... 680,899 | 510, 000 74.9

43,700 31, 000 |

Operations at Lake Mitchell, Sharon, were inaugurated July 23 by the
construction of a trap. In September Mr. G. I1. Tolbert was placed in
charge of the station and at once commenced the construction of a
Shanty 8 by 12 feet, which was supplied with water by a spring in the
immediate vicinity. The volume of water from this spring amounts
to only 10 or 12 gallons per minute. On October 8, when Mr. Tolbert
Was transferred to Danby, about 700 trout had been captured, and subse- |
quent takes brought the total to 2,100. The first oggs were secured on
October 8 and tho last on November 12. The yield amounted to 408,461,
but on account of trouble with the water supply, which necessitated the
f:hzm ging of the location of the hatchery when the eggs wero at a crit-
lcal stage, the loss was great. The eggs were transferred to St. Johns-
bury as soon as eyed and produced 150,000 fry for distribution.

Arrangements were made, as usnal, to collect eggs from trout in Fair-
banks Pond. About 50,000 were secured, of which 27,500 proved good.

The Wells River I'ish and Game Olub ponds are about an hour’s
drive from Wells River, and when well stocked will prove a profitable
field for work. About 17 ,000 oggs were secured there in October.

Arrangements were entered into with Hon. S. L. Griffith, at Danby,
FO collect eggs from his pond on shares. Mr. G. II. Tolbert was placed
In charge of the work at that point. The Commission was to receive
200,000 oyed eggs for his services, but owing to defective arrangements
the resultg were unsatisfactory, so that Mr. Griffith was obliged to
burchase 1,000,000 oggs from one of the commercial hatcheries in
Massachusetts, Of these, 200,000 were turned over to the Commission.

\ Arf'angements were made to take both lake and brook trout eggs at
Caspian Lake, A large pound net was purchased, and two fishermen from
Lake Obamplain were engaged to operate it., Owing to unexpected

delays the net was not placed in the water until October 15, and on the
F C99—1v
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18th two ripe lake trout were captured, one male and one female;
another was taken subsequently, and 17,500 eggs were secured. The
location of the net was changed three times during the season, and
nearly every night loosely hung gill nets of small mesh were set in vari-
ous portions of the lake, in both deep and shallow water. Although
the men worked nearly 16 hours per day, it became evident by N ovember
1 that it was useless to continue the work. Large quantities of suckers,
small minnows, dace, and smelt were taken.

The brook trout did not appear on the spawning-beds as usual in .
November, which is accounted for by the fact that the water 4 feet
below the surface was much warmer than usual, registering 50° on Octo-
ber 25. The station was closed in November with most disappointing
results, the collections amounting to only 17,5600 lake trout and 6,500
brook trout eggs. It is believed, though, that the lake trout had
spawned before fishing commenced with the pound net.

In order to determine whether the brook trout spawned after work
was discontinued the spawning-beds were examined on December 1 and
28. The first examination showed the presence of two pairs; the last
disclosed three beds which had just been cleaned. Other examinations
were prevented by the extreme cold weather, the temperature standing
at 12° below zero.

On October 22 the superintendent visited Lake Dunmore to deter-
mine whether it would be advisable to establish a station there for
collecting lake-trout eggs. A suitable spring for eying a million or
more was found near the lake, and a number of males and females were
observed on the beds, A female, estimated to weigh 10 pounds, taken
with a dip net, was found to be full of ripe eggs. It is believed that
with suitable apparatus enough fish could be captured to yield a million
or more eggs during the season at comparatively light expense.

As a result of the operations at the various points, 950,000 eyed
eggs wero received at St. Johnsbury at a cost of $1,000; 370,000 of
these were transferred to other stations of the Commission and shipped
to State fish commissions and private individuals; and 580,000 were
hatched at the station, the fry resulting from them being distributed in
May and June.

In addition to the eggs collected at the field stations, 9,000 eggs of
the golden trout were obtained from the New Hampshire Fish Com-
mission and hatched at St. Johnsbury for the Vermont Commission. A
shipment of 50,000 landlocked salmon eggs, transferred from Craig
Brook on March 22, arrived with a loss of only 17. These hatched in
May, and, 42,329 remained of them at the close of the year. Owing
to the high temperature of the water, it was found necessary to put
salt in the ponds twice a week. Before doing this the water is drawn
down very low and the supply shut off; the fish are then immersed in
a solution of about 4 quarts of salt to 40 gallons of water.

During June two consignments of grayling eggs were received from
Bozeman, Mont. On account of the warm weather prevailing at that
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time and lack of attention en route both lots arrived in poor condition,
only 1,000 eggs being saved from the first shipment and 7,000 from the
S8econd. At the close of the year the fry resulting from them were
being fed on finely grated liver, and were apparently healthy.

During the spring 2,000,000 pike-perch eggs were received from the
Missisquoi River, and the fry resulting, about 250,000, were planted in
Joe’s Pond, near West Danville, Vt., and Silver Lake at Barnard.

The fish food used at the station consists principally of beef livers.

Such waste material as could not be utilized in the ordinary method
‘was used for developing insect larvae. An odorless maggot box was
devised, consisting of a floating box tightly closed with g cover, the
lids extending down to the water, with a bottom of coarse wire cloth
Covered with excelsior or straw, upon which the meat is placed. As
the maggots hatch out they work down through the excelsior and drop
out into the water, where the fish are lying in wait for them,

At the request of Prof. J. W, Moenkhaus, of. Cambridge, Mass., the
eggs oftwo brook trout were fertilized with milt of two lake trout during
the month of November. After supplying Professor Moenkhaus with
Such specimens as he required, the balauce of the eggs were hatched at
the station with slight loss, and on July 1 there remained 2,241 healthy

. fry. These hybrids were of the same size as the brook-trout fry, but

Tesembled the lake trout in nature and markings. A larger number of
deformities occurred among these than is usual with either th'e lake or
brook trout. A notable feature consisted in not having a tail, or at
least g very slight tail compared with the body.

The condition of the water supply of the station is practically the
Same as heretofore. Efforts were made to increase it by driving wells,
Under an act of Congress authorizing an expenditure of $3,000. Tive
Wells were driven, but only one yielded any water.

During J uly the superintendent’s residence was completed. A new
Pond was constructed and nursery ponds No. 7 to No. 12 were turfed and
Plank walks built around theu. '

Carx ViNceNT STATION, NEW YORK (LIVINGSTON STONE, IN CHARGE),

On account of the unusually stormy weather prevailing in October
and November no lake-trout eggs were collected on Charity Shoals,
Or any of the near-by fishing grounds, but arrangements were made to
conduct operations at Dunkirk durin g November, and from this source
822,500 eggs were sccured. These hatched the following spring with a
loss of 346,505, and the 425,000 fry obtained from them were planted in

akes Ontario and Otsego.

In December 15,000,000 white-fish eggs were transferred from Put-in
V:I'y.b These were collected at Monroe Piers, Michigan, under unfa-
A "‘_110 conditions, and were of very poor quality. The fry hatched in
shI‘) ril, and were planted in Lake Ontario. During the winter several

1pmel{ts of brook-trout eggs, amounting to 361,480, were purchased
di:?_PrIV&tfb hatcheries in Massachusetts. The fry from these were

ributed in the spring to private applicants in New York.
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All efforts to collect pike-perch eggs from Lake Ontario and tributary
waters having failed, arrangements were made early in the spring to
establish a collecting station on the Missisquoi River, in northern Ver-
mont, which has always been noted for the abundance of its pike perch.
As soon as the ice disappeared the fish commenced ascending the river
in vast numbers as far as Swanton Dam, 7 miles above its mouth.
The point selected for a fishing-ground is on the right-hand bank of the
Missisquoi River, about 3 miles below Swanton Dam, the site of a former
fishing-ground. A small wharf and spawning shanty were erected
near where the seine would belanded, and pens were constructed for
holding the spawning fish preparatory to stripping them.

As soon as the ice broke up the capturing of the fish was commenced
with the ordinary haul seines, and by April 28 over 3,000 had been
secured. This number might have been doubled had the operations
been conducted during the night. The first eggs werc stripped on
April 23, and the last on April 28, the 501 females available yielding
38,000,000, of which 36,000,000 were sent to Cape Vincent and the
remainder to St. Johnsbury. The methods of stripping and fertilizing
the eggs were practically the same as at Put-in Bay and other stations
where pike perch are handled. They were sent from Swanton to Cape
Vincent on trays and in cans of water, and from the condition in which
the different lots were received it would appear that better results can
be secured by shipping on trays. From the 36,000,000 eggs derived from
Swanton and 24,000,000 transferred from Put-in Bay, only 9,050,000 fry
were hatched. Of these, 25 per cent were returned to the Missisquoi
River and planted on the fishing-grounds; the balance were distributed
in the State of New York. It is believed the poor results were due
largely to the holding of the fish in pens too long before they were ripe.
The outlook for the collection of several hundred million eggs at this
point in the future is excellent, and arrangements will be made next
year to conduct operations on a much larger scale. '

Investigations during the previous spring having indicated that
there were no points on Lake Ontario where a sufliciently large num-
ber of sturgeon could be obtained to warrant the establishment of a field
station, arrangements were made this season to thoroughly investigate

‘the Lake Champlain fisheries, as it had been reported that large num-
bers were being taken on that lake, Mr. Myron Green, who was
employed to assist in the work, reported on May 17 that a great many
were being captured at Bast Alburg, Vt., and that he had 16 large
ones penned. An examination showed that none of these were ripe,
but three of them would probably have spawned within three or four
weeks, ‘Arrangements were made with the fishermen to examine all
the sturgeon caught, and in several instances females that appeared
to be nearly ripe were penned and held. During the latter part of the
month most of the fish captured seemed to be less matured than those
taken early in the season. Concluding that the point selected for
operations was at some distance from the spawning-beds, all of the
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sturgeon captured for 25 miles south of Alburg, nearly down to Bur-
lington, were overhauled, but without results. All efforts to collect
eggs were abandoned late in June, as the sturgeon seemed to have left
the shoal water and to have gone into the deeper portions of the luke.
From the data collected this spring it is impossible to determine deft
nitely whether or not sturgeon ascend the river to deposit their eggs.
They appear in the Missisquoi River immediately after the spawning
of the pike perch and suckers, going up as high as the Swanton Dam,
Wwhen they suddenly disappear, the stay at Swanton never being over
6 days and sometimes not over 3 days.

The development of regular sturgeon fishing in Lake Champlain is
Tecent, and is probably due to the sudden rise in the commercial value
f)f the fish, The flesh brings 12} cents per pound net to the fishermen
In New York, and the eggs from 65 to 75 cents per pound. A sturgeon
dl‘essin_g 100 pounds and yielding 24 pounds of eggs readily brings $30.
They are usually captured with gill nets of 11-inch mesh, which vary in
length from 20 rods to a mile or more. By means .of a 400-rod net 30
Were captured in one week. )

Though ull efforts this year resulted in failure, it is believed that some
8ggs may be collected next year by setting nets in the Missisquoi and

amoille rivers, as soon as the pike perch have spawned, capturing all
the 8turgeoun that ascend and holding them in confinement in a suitable
Pound until they ripen. :

The following table shows the number of eggs received at Cape Vin-
cent during the season and the fry hatched and distributed:

Tgpes l I'r
roccfivod. idistrlb'};ted.

Speoios.

822, 600 | 425, 000
15, 000, 000 6, 000, 000
00, 000, 000 9, 050, 000

301, 480 200, 000

GLoucksTER STATION, MASSACHUBETTS (C. G. CORLISS, SUPERINTENDENT).

During the summer, in addition to various minor repairs to buildings
and water-circulating plant, a 1-story storage shed, 38 by 26 feet, and
2 anall oil and paint house, 7 by 7, were erected. The old supply tank,
Which had been condemned, was replaced by a noew cypress tank of
15,000 gallons capacity, and the platform was raised 5 feet to secure
greater pressure for hatching lobster eggs.

. hortly after the completion of this work preparations were made for
o _% collection of cod eggs at Kittery Point, Maine, under the direction
st apt. E. 5. Hahn, of the schooner Grampus. A small force was also

ationed at Plymouth, Mass., under the immediate direction of Mr. T,
tl.u?;mley - The first eggs from Kittery were received November 21, and
to 10133 on March 28, the total collections from that source amounting

ol ) 00700?- The shipments from Plymouth aggregated 61,618,000,
DOlloiit Consignment being received April 4. From Kittery 1,559,000

©ggs were also received, which produced 834,000 fry.
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From the cod eggs collected at Kittery and Plymouth 106,455,000 fry
were hatched and planted on the natural spawning-grounds between

Kittery and Boston Bay.

The following shows the daily collection of

cod eggs, the loss during incubation, and the fry hatched and planted:

No. of fry

lNo.

No. of eggs | Loss during of egg
Date of taking eggs. 3 i hatched and . ¢
received. | incubation. planted. | planted.
2, 290, 000 1, 035, 000
827, 000 725, 000
2, 583, 000 2, 350, 000
11, 000
869, 000
474, 000
6064, 000
828, 000
1,112, 000
2, 849, 000
6, 163, 000
379, 000
654, 000 )
4, 980, 000 1,213, 000 3, 767, 000
3,916, 000 849, 000 3, 067, 000
5, 892, 000 1, 508, 000 4, 484, 000
2,989, 000 1,103, 000 1, 796, 000
3, 455, 000 1, 224, 000 2, 231, 000
2, 220, 000 1, 177,000 1, 043, 000
1, 373, 000 , 000 1, 204, 000
1,137, 000 300, 000 837, 000
1, 589, 000 384, 000 1, 205, 000
1, 635, 000 234, 000 1, 301, 000
231, 000 28, 000 203, 000
521, 000 29, 000 462, 000
Jan. 8, 031, 000 2, 740, 000 | 5, 291, 000
6,021, 0600 1, 267,000 - 3, 754, 000
1, 847, 000 737, 000 1, 110, 000
1,231, 000 426, 000 805, 000
3,247,000 1, 261, 000 1, 886, 000
1, 326, 000 435, 000 801, 000 :.
7,582, 000 2, 485, 000 5,007,000 .
852, 000 3486, 0600 506, 000 ;.
2, 609, 000 791, 000 1,718,000 ;.
180, 000 15, 000 175, 000 |.
808, 000
2, 635, 000
5, 000
2, 181, 000
’ 3 1, R48, 000
Feb. J, 265, 000 734, 000
4,171, 000 2, 018, 600
2, 652, 000 1, 807, 000
b, 004, 000 1,113, 000 3, 981, 000
4,703, 00V 1, 223, 000 3, 540, 000 |.
1, 397, 000 841, 000 756, 000
785, 000 178, 000 557, 000
5, 803, 000 1, 626, 000 4,277,000
2, 207, V00 008, 00V 1, 689, 000
1, 936, 000 019, 000 1, 047, 000
9, 260, 000 2, 446, 000 6,814,000 |.
28 4,783, 000 1, 364, 000 3,419, 000
Mar. 4, 902, 000 1,264, 000 3, 638, 000
853. 000 294, 000 559, 000
4, 502, 000 692, 000 3,810,000 |.
8, 586, 000 2,284, 000 4, 302, 000
1,232, 000 65, 000 1, 087, 000
1, 258, 000 340, 000 910, 000
852, 000 163, 000 680,000 |.cececncnn..
1,692, 000 872, 000 1,320,000 [cemeernnnn..
5,472, 000 2,118, 000 3,354,000 locoeueennnn.
1, 422, 000 1, 149, 000 ' 273,000 'eeiiiiannn..
. 1,113, 000 540, 000 564,000 ..
Apr. 1, 303, 000 109, 000 1,184, 000
048, 000 104, 000 844,000 ..
948, 000 415, 000 533, 000 |.
Total for BOABON . .cevnranannninaanrannan 166, 302, 000 50, 188, 000 | 106,446,000 | 9, 609, 000
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The season was remarkable for the many severe storms and extremely
cold weather prevailing during the greater part of the winter. This not
only interfered materially with collecting operations along the coast,
but on account, of accidents to the supply pipes it became necessary
on two occasions to plant all eggs and fry on hand and to suspend all
operations until the pipes could be repaired. The first heavy storm
occurred November 27, and resulted in the wrecking of sevetal vessels
on Ten-Pound Island and in the almost total destruction of the pier.
During this gale the suction pipe was broken, and the 5,010,000 cod
- eggs in the hatchery at the time had to be planted, as the water supply
was cut off. During the greater part of February the weather was so
cold that the harbor froze over for quite a distance from Ten-Pound
Island on several occasions, and, notwithstanding all precautions, the
supply pipe froze, and for a second time the water supply was cut off.
Towboats were hired and the pipe thawed out, but it froze again in 4 few
days, again making it necessary to plant all eggs and fry.

In view of the rapid decline of the lobster fishery, arrangements
were made early in the season for the collection of lobster eggs from all
of the important points between Boston and Eastport, Me., the active
cooperation of the Massachusetts, New Hampshire, and Maine State
Fish Commissionsbeing secured. Collectionsalong the Maine coast com-
menced in April, under the direction of Oaptain Hahn, with the schooner
Grampus, assisted by a steam smack. The results were much better
than in past years, over 34,348,000 eggs being secured from this field,
an increase of more than 12,000,000 over last season. From fishermen
in the vicinity of Gloucester 10,120,000 eggs were obtained, and from
Boston, 21,064,000; Kittery Point and its vicinity yielded 11,858,000,
aking a total for the season of 77,390,000. Of the fry hatched, amount-
Ing to 70,610,000, 36,925,000 were planted along the Maine coast, at
various points selected by the commissioner of shell fisheries. They
wero very successfully shipped by rail in care of a messenger to Port-
land, from which point they were distributed by the Grampus and the
Steam smack. The Grampus also took several shipments, amounting
to over 8,000,000, from the station. The remaining fry, amounting to
33)685,000, were distributed in Massachusetts waters by means of the
_Steam launch chartered for the collection of adult lobsters in the vicin-
1ty of Boston and Gloucester. The first lobster eggs were collected on
April 27 ; the last on July 16, The fry commenced hatching about the
first of June and continued until July 28, when the last plant was mpade.

The following table shows the number of eggs of each species received,
and the fry hatched and distributed during the season:

Spooles. ‘ roﬁa 850, |Fry Latoned.

Cod
........................................................................ 166,302,000 | 106, 445, 000
Tomock. . TILTIIIIIIIIIN LI 1, 559, 000 834, 000
T e T 77,380,000 | 70, 810, 000
TOtal ittt er e nn——e e anan e ees 245, 261,000 | 177, 889, 000
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Woops HOLE BTATION, MassACRUBETTS (E. F. LOCKE, SUPERINTENDENT).

During the summer a number of repairs and improvements were
made to the buildings and equipment, including the substitution of a
wooden roof for the old iron one on the coal shed, the painting of the
residence, and putting in new plumbing. A new boiler was also placed
in the Cygnet, and the Blue Wing was provided with a new crank shaft.
The laboratory was kept open during the entire year, and in July and
August was taxed to its utmost capacity.

Following the usual methods, the collection of brood cod was com-
menced about October 1 by, the Grampus, the first lot being received
at the station October 11. Work was continued until November 15,
during which time the schooner delivered 2,485 cod, varying in size
from 6 to 20 pounds; and this collection was still further increased
by the purchase of 349 from some of the commercial fishermen. All of
the fish were delivered in excellent condition. They were fed on freshly
shucked clams during the winter and appeared to thrive on them. The
first ripe fish were found November 14, aud collections continued daily
from that time until February 10, when all of the brood-fish on hand
were killed by the extremely cold weather. The total collections from
these fish amounted to 102,223,000 eggs.

In addition to eggs collected from fish at the station, 54,380,000 were
obtained at Plymouth by a crew of men stationed at that point under
the direction of Mr. F. 8. Couley. Operations were to have commenced
in November, but owing to the fact that the steam launch Blue Wing,
which had been detailed for that work, was unable, on account ot the
stormy weather, to report until December 12, no eggs could be delivered
at the station from that point before the 13th. The season was very
unfavorable, owing to the extremely cold weather and the numerous
storms that prevailed along the coast during December and January.

As a result of the operations at-the two points, 156,603,000 eggs
were received and 92,143,000 fry hatched. These were all liberated in
Vineyard Sound near Gay Head, except a few released in Buzzards
Bay when the weather was so rough that the vessel nsed in making
the plants could not reach that point.

Table showing the number of cod cgys collected, daily logses in incubalion, and fry hatched.

Number of | Fry hatched.
. Loass during
Date oggs were roceived. epgn St
ER recgig\'ed. incubation. | Nypher, Date.
1898. 11898,
NOV.14 iecirevricnaniicees cereroncasnssssasancscnne 711, 000 104, 000 457,000 | Nov. 23
16 221, 000 704, 000 28
289, 000 648, 000 28
780, 000 2,681,000 | Dee. 3
457, 000 1, 394, 000 5
640, 000 2, 303, 000 5
1,013, 000 2, 197, 000 1l
1, 041, 000 1, 925. 000 18
1, 533, 000 2,771,000 20
898, 000 2,404, 000 21
. .- E 1,328, 000 8,415, 000 26
Bueveseacacescsanrscaroancansarenaceasancnencs , 825, 1, 586, 000 3, 799, 000 28
10.secansaassnanssnsssseacsosasescntansssncnns 4,169, 000 | 1,668, 000 ( 2, 333, 000 Pat]
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Table showing the number of cod eggs collected, étc.—Continued.

Number of | Fry hatched.
Date eggs were roceived. eggs %ﬁ’fﬁlﬂﬁﬁﬂg
received. *| Number. Date.
1899.
8, 489, 000 968, 000 2,248,000 | Jan, 2
1, 100, 000 537, 000 269, 000 3
9, 212, 000 5, 810, 000 2,954, 000 3
7,152, 000 2, 669, 000 4,281, 000 5
38, 220, 000 808, 000 2, 066, 000 [}
5, 001, 000 1, 928, 000 2, 846, 000 8
3, 836, 000 1, 355, 000 2,266, 000 10
971, 000 247, 000 608, 000 12
-4, 596, 000 2, 088, 000 2, 189, 000 14
1,588,000 | 479, 000 1, 008, 000 16
5,164, 000 2,128, 000 2, 605, 000 17
4,477, 000 1,762, 000 , 272, 000 19
Jan, 3,056,000 | 2,343,000 478,000 24
8, 686, 000 906, 000 2,472,000 | 26
4, 210, 000 1, 883, 000 2, 321, 000 28
1,412, 000 4, 657, 000 28
704, 000 2,647,000 | Feb. 2
189, 000 2, 180, 000 8
2, 337, 000 7,042, 000 5
488, 000 1, 606, 000 7
632, 000 693, 000 8
531, 000 1, 758, 000 9
1, 300, 000 2,215, 000 10
1, 126, 000 2,172,000 11
1, 614, 000 8,434, 000 12
1, 823, 000 2, 148, 000 12
873, 000 108,000 | Mar. 8
, 708, 487, 000 1,002,000 | Apr. 10
2 2 . 758, 000 239, 000 487,000 10
eeiiiiiiireeiienes sessssresuee soveerencs 2,400, 000 262, 000 1, 895, 000 18
— Total «.ocireeaceicaceacesconcsncaacnronns 166, 603, 000 61, 053, 000 92, }43. 000

Continning the system adopted the previous season, as soon as the
fish had finished spawning they were tagged with small aluminuw tags
and released, 597 being disposed of in this way, and at the close of the
fiscal year reports had been received of the capture of 17 by commercial
ﬁShermen, at points along the coast from off Chatham and Georges
Bank on the north to Amagansett, Long Island, on the south.

Owing to intensely cold weather from February 9 to 15, closing all
harbors and bays in the vicinity of the station, the fyke nets for the
Capture of flat-fish could not be set in Waquoit Bay until February 23,
and theu only after breaking considerable ice. Nets were also set in
Great and Little ‘Woods Hole harbors. Most of the fish captured in
February were spent. 341 were taken at Waquoit Bay on March 11,
bug learly all of them had spawned. Mr. J. B. Rogers was ordered to
East Greenwich, R. 1., on March 8, to collect eggs from fish taken at
that point, From February 26 to April 21 94,792,000 were received at
the Station, 26,125,000 of them resulting trom 90 fish taken at Waquoit,
?9’099,000 from 81 fish captured around Woods Hole, and the remainder
-Yom 145 figh taken at Fast Greenwich, R. I. The eggs obtained early
In the 8eason, though treated as in former years, were poor, & large
PI‘ODOFtion being unimpregnated. The unfertilized ones were found in

© widdle of clusters. A number of methods were tried in bandling,

:sfilthe best. results were obtained by taking them in water in shallow
We ©8, putting only enough eggs in a dish to cover the bottom. They
re then allowed to stand about two hours, at the expiration of which
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time they were found in sheets about the thickness of ordinary window
glass. These sheets were broken up, measured, and placed in the
Chester jars andl yielded a fair percentage of fry. In all 52,441,000
were hatched, 5,000,000 of which were shipped to East Greenwich, R. I,
The remainder were planted in and around Woods Hole Harbor.

Large numbers of small flat-fish from g inch to § inch in length were
captured during the spring in surface nets near the station, and while
it is impossible to say whether or not these were the results of Fish
Commission operations, it would seem reasonable to so claim.

In April arrangements were made to obtain egg lobsters from the
fishing centers between Noank, Conn., and Scituate, Mass. The launch
Cygnet was detailed to collect from fishermen operating in ‘Vineyard
Sound and Buzzards Bay and a schooner was employed to cover the
field around Noank and Stonington, Conn., and Block Island, R. I
This boat was also used in planting fry and adult lobsters in Connecticut
waters after the eggs had been hatched. At Plymbuth and Scituate
local men wére engaged to collect and ship the lobsters to the station
by express. The work was pushed energetically to the close of the fiscal
year, at which time 18,498,000 eggs had been obtained from Noank,
Stonington, and Block Island, 11,760,000 in the vicinity of Woods Hole,
including Buzzards Bay, 298,000 from Plymouth, Mass., 2,491,000 from
Scituate, Mass., and 11,411,000 from Newport, R. I. The collections
from the first three points mentionec were a little behind those of last
season; those from Woods Hole and vicinity averaged about the same,
while the Plymouth collections were only about 7 per cent of the take
of 1898. The decrease resulted from fishermen taking less interest in
the work. The Newport field is a new one, and it is believed that
next year’s collections at that point can be made to double this year’s.

As there is no Jaw in Rhode Island which prohibits the sale of egg
lobsters, arrangements were made to pay dealers for the privilege of
stripping the eggs, after which they were returned to them to be sold.
From the 44,458,000 eggs collected, 39,881,000 fry were hatched and
planted over a wide territory. All of the adult lobsters handled; except
those at Newport, were liberated in open waters. C

A pound et was set in Buzzards -Bay to obtain mackerel eggs, and
from May 29, when the first haul was made, to the end of June 4,918,000
apparently good eggs were secured, but they produced only a few fish,
This was disappointing, as nearly all of the eggs developed to a point
where, by aid of the microscope, the pulsations of the heart were plainly
visible and the embryo could be seen to twist and turn in the egg.

The following shows the number of eggs collected and fry hatched
during the season :

Numbor of | Number of

Species. ogus collected.|fry hatched,

{4
0d...ceicariiinriennann. e 156, 603, 000 92, 143, 000
Flat-tish . 94, 792, 000 62, 441, 000
Lobster 44, 458, 000 39, 881, 000

4,918,000 }.c.oeo..aa..e
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STEAMER Fisu HAWK (JAMES A. 8MiTH, COMMANDING).

On March 18 the vessel left Edenton, N. C., and anchored at the
entrance to the Chowan River, near the mouth of Salmon Oreek. Two
days after her arrival, the hatching apparatus having been installed,
Spawn-takers were sent to the various fishing shores and pound nets, but
for two or three weeks the conditions were unfavorable, the weather
being cold and rainy and the water temperature ranging from 47° to 56°,
The first shad eggs were obtained Mareh 27, but though daily trips were
made to all the seines and pounds in the vicinity, no further collections’
Wwere made until April 5, when 209,000 eggs were secured frém Dr, W.
R. Capehart’s seine at Avoca. A few eggs were obtained each day
until the 15th, when the water temperature rose to 58°. Oun that date
1,234,000 were collected at Dr. Capehart’s seine and 269,000 from a seine
Operated by T. D. Holly in the Upper Chowan. I‘rom the 15th to the
30th good collections were secured, aggregating 21,267,000 eggs, from
Which 13,898,000 fry were hatched. As in past years, most of the eggs
were obtained from Capehart’s fishing shore, though efforts were made
to secure them from pound nets on the north shore of the Chowan, from
the seines on the Roanoke, and also the Upper Chowan. The largest
take in any one day was on April 28, when 2,487,000 were collected at the
Capehart fishery. The vessel at that time was lying in denton Harbor
and the eggs were transferred by steam launch.

For the purpose of testing the water of Pembroke Creek, where a
8ite for a new shad station had been purchased, experiments were con--
ducted on board the Fish Hawk, during April, in hatching shad eggs
In water under closed circulation. The results were unsuccessful, and
on April 28 the vessel proceeded to Edenton and anchored in the har-
bor. @G. L, Hopper was placed in charge of a temporary plant erected
on Pembroke Creek, and 375,000 impregnated eggs were transferred
from the ship and placed in jars at that point. By April 30, at noon,
307,000 of the fry had been hatched and deposited in the creek near
the station. The experiment was entirely successful, proving beyond
doubt the suitability of the water of Pembroke Creek for hatching
Shad eggs, When the vessel left on May 1 there remained 4,147,000
©ggs, and in order to avoid transferring these, arrangements were made
Wwith the lidenton Ice and Storage Company to erect a temporary plant
on its grounds. A shed of rough boards was put up, and a table with
the. necessary tanks, jars, pipes, etc., installed. The eggs were then
transferred from the vessel and hatched, and the fry resulting from
them, 3,652,000, were deposited in Edenton liarbor.

The vessel arrived at Gloucester City, N. J., on May 11 at 9 a, m.
he same evening 3,000,000 shad eggs were collected by spawn-takers
ff‘om Howells Cove, Bennett’s fishing shore, and the gill nets at Bil-
hngsport and Cramer’s fishery, above I’hiladelphia. Work continued
UDln.terrupted]y until June 3, during which period 51,983,000 eggs were
obtained. These produced 31,731,000 fry, which were planted in waters
of Delaware, New J ersey, New York, and Connecticut. In addition to
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these, 2,200,000 fertilized eggs were deposited on the spawning-grounds
at Howells Cove and 5,475,000 were transferred to other stations,
3,765,000 being sent to the Bristol hatchery, which is operated by the
Peunsylvania Commission. These transfers were necessary, a8 the
apparatus on the vessel was inadequate for hatching all the eggs taken.
Howells Cove yielded the greatest number of eggs, 22,737,000 coming
from that field; Beunett’s fishery yielded 13,551,000; the remainder
were obtained from the Cramer Hill fishery and gillers.

As the term of enlistment of some of the crew expired in May, it
was necessary to employ seven additional men to assist in spawn-taking
and hatching. On June 3 the collecting was discontinued, but the last
of the fry were not hatched nuntil June 8. On that date the fish-cultural
apparatus was dismantled, and on the 12th the vessel proceeded to
Woods Hole, where it reported to Dr. H. C. Bumpus.

BATTERY STATION, MARYLAND (ALEXANDKR JONES, IN CHARGE).

A part of the temporary force was engaged on April 1 and the work
of fitting up the hatchery, overhauling the boats, machinery, etc.,
commenced. By the 10th the station was in readiness for the recep-
tion of eggs, and when the first collections came in the force was
increased to 43 men, the largest number employed at this station in
many years. During the previous summer a number of minor repairs
were made to the buildings and lauuches, and the capacity of the
hatchery, which had been severely tested during the past two seasons,
was increased by the ercction of a line of shelves along its sides and
ends, providing room for 180 additional jars, and giving the hatchery
an aggregate capacity for 50,000,000 shad eggs. This extension proved
msufficient, however, to accommnodate the great numbers of eggs that
came in during the season, and a turther enlargement was necessary.
A shed 10 feet wide and 60 feet long was erected on the south side of
the building, in which # tables, holding 224 jars, were set up. By this
means the capacity of the station was increased to about 70,000,000,

The prospects at the begiuning of the season were very unfavorable,
as the temperature of the water rewmained low, and fish were reported
to be very scarce down the bay. The first eggs came in April 19, and
collections gradually increased from that time until the 24th, when
16,845,000 were taken. The daily average was one to nine millions
until June 2, when the appearance of salt water terminated the work.
The total number of eggs reported was 185,058,000, though the actual
number received probably exceeded 200,000,000.

The majority of the eggs are purchased from the fishermen, and as
many of them are dead when brought in, and as it is impossible to
always determine which are dead without the aid of a microscope, they
were not measured until they had been in the house from 12 to 24 hours.
This practically insured reporting only fairly good eggs. The regular
spawn-takers took 35,000,000 during the season; the remainder, except
1,700,000 transferred from the Pish Hawk, were purchased from fisher-
men on the same basis as heretofore, at $20 per 1,000,000,
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Some of the best collecting fields were several miles from the station,
and as jt, was impossible for the launches and spawn-takers to attend
these regularly, auxiliary stations were established—one in North-
east River, one at Havre de Grace, and one in the narrows—for the
purpose of receiving eggs obtained by the fishermen in those localities.
The eggs so obtained were either brought to the station at once by
the men in charge of the auxiliary station or held until they could be
called for next day by the launches. This arrangement was inexpensive
and worked very satisfactorily. The number of fishermen furnishing
8ggs has increased each year, and during the past season over 100
boats were engaged in the work.

The quahty of the eggs was excellent, over 125,696,000 fry being
hatched. 2,800,000 eyed eggs were transferred to Central Station,
5,600,000 were sent to the State hatchery at Bristol, Pa., and 10,930,000
Wwere planted on the spawning-grounds.

The following table shows in detail the daily collections and losses,
Rumber of fry hatched and planted, and period of incubation:

Eges. R Fry. . Dato of Eggs

Taken. Lost. Hatched. Planteq. |Patebing.| shipped.

May

1,110, 000
8, 635, 000 445,000 1,610, 000
215,000 40, 000 175, 000

19, 230, 000

185, 058, 000 40, 232, 000 | 125, 596, 000
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Early in the season 40 cases of herring roe were canned, to be used as
fish food at the Wytheville and Erwin stations. An immense amount
of this roe is wasted every year, and as it is considered an especially
suitable food for young rainbow trout it is recommended that a larger
canning plant be installed before the opening of another season. The
work of canning costs nothing, as it is done by the station force.

Attention is called to the condition of the marine railway for hauling
out the launches. It is unsafe, and should be removed at once.

CENTRAL STATION, WASHINGTON, D. C. (J. E. BROWN, IN CHARGE).

The work of this station for the year has been conducted as usual, it
being used as beadquarters for the Fish Commission cars and as a
receiving depot for the shipment of the output of the fish ponds. LEggs
of salmon, trout, shad, and yellow perch were hatched at the station to
demonstrate the methods of the Commission, forming an instructive
and entertaining exhibit, for about eight months of the year, to the
many visitors attracted to the aquarium.

The following table shows the number of eggs received and hatched :

., Eggs Fry
Species. recorved. | hatohed.
] 1 4,013, 000 3, 500, 000
Brook trout....ccoooiiiiiiiiiiiiraaaaaas [ e 9, 990 9, 990
Rainbow trout..... 13, 440 13,307
Atlantic salmon 4,990 4,228
Lake trout 12, 000 11,128

The superintendent of Central Station is also charged with receipting
for and shipping all freight and express received or sent by the Com-
mission, and this work during the past year involved the handling of
749 packages received and 541 sent out.

The appearance of the station has been much improved recently by
the installation on the ground floor of most of the exhibits used by the
Commission at the various expositions, also a large variety of fishery
apparatus, including not only domestic material but many forms from
the Bergen Exposition, Norway. '

BRYAN POINT STATION, MARYLAND (L. G. HARRON, IN CHARGE).

The storage shed and boathouse were whitewashed in March, and the
boats and other equipment were painted and put in readiness for
the coming season. On April 13 the launches Petrel and Blue Wing
reported for duty, and at the first appearance of ripe shad (April 17)
the force was increased to 45. The egg collections by April 30 aggre.
gated 32,740,000, but the number of fish commenced falling off from
that time, and on May 19 it became necessary to discontinue operations
and dismiss the men, though a few were retained until the 25th to close
the station. The collections amounted to 49,283,000 eggs, from which
37,384,000 fry were hatched and 4,062,000 eyed eggs transferred to
other points. Of the fry, 6,110,000 were planted in Southern waters,
and 31,274,000 in the Potomac River on the natural spawning-grounds.
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The following table shows the daily collection of eggs, fry hatched,
€ggs shipped, and air and water temperatures for the season:

Te{npora- Toempera-

ure. . ture.

Dat. Eggs Eggs Hggs | Eggs Eggs Eggs |
385, | recaivod. | hataned. sbipped.| yroon Mean Dato. | rgoaived. | hatohod. shipped.’ pro0n| Moan

air. 'water - air. |watec.
_— 1 ‘

Apr.15 782, 000! 1,962,000, 513,000. 05.33| 68
000 . :

608, .
680, 000 1,910, 000!.

66 | 60 279,000 600,
~| 70.06! 62.33 869,000 «eeue - .. .
2| 73. 06| 64 15! 1,004,000 626, 000|-.-
70. 38| 65, 66 16| 988,000, 1,689,000/ .
' 66. 66 17| 619,000 ' 926,000
67 | 18| 659,000/ 583,000
67.33: 19 0000 .......
68. 60, 20 [ceeeannn. 774, 000
69. 33 22 |l
7138 23|l 832, 000

1
69. 33 [Total .. 49, 283, 000 37, 384, 0004, 062, 000|......[...... :
| 64. (!til

1,134, 000

As the tarred felt roof of the hatchery had commenced leaking, a
8hingle roof was substituted during the summer. In-the following
Spring a sea wall, 120 feet long and 5 feet high, was built along the south
8ide of the building to prevent the encroachment of the bank at its
rear. The material used for this wall consisted of 8-inch cedar posts,
‘_1 inches by 4 inches by 16 feet white-oak wales, and oak planks 2
Inches thick. Another section, 32 feet long and 4 feet high, was built
a-_IOUg the north side of the boiler house, and another along the north
Side of the cottage, to afford protection against the encroachments of
the river. Considerable damage haviug resulted to the wharf during
the winter, it became necessary to refloor it and to drive a number of
White.oak piles at the corners as a protection against ice.

Fisu Ponps aT W asHINGTON, D. C, (DrR. RupoLril HESSEL, SUPKRINTENDENT).

As a result of the work at this station during the fiscal year 44,465
large-mouthed bass, 160 small-mouthed bass, 3,662 crappie, and 3,000,000
8had were distributed in the fall months. Of the large-mouthed bass
39,000 wero produced in the north pond, which has an area of about
3% acres. The remaining 5,465 were tuken from the west pond and are
Supposed to have been derived from a few late-spawners placed in one
of the partitions of this pond in June. In view of the exceedingly poor
results attained with the small-mouthed bass, it seems useless to
¢ontinue experiménting with these fish at this station. Early in the
Summer the south pond, which has been devoted to their culture for
Sev.eral years, was estimated to contain about 4,000, but the number
dwindled gradually and when the pond was drawn down in August
only 160 remained.

3 g(;ge experimepts with crappie were continued in ponds 20 and 5, and
) were available for distribution in October. These were fed on
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young carp early in the season and subsequently on finely ground fresh
fish.

A few common tench and gold-fish were reared for the aquarium at
Central Station and for stocking fountains in public parks. .The
golden ide gpawned as usual in April, but their eggs were destroyed
by the cold weather.

The shad fry placed in the west pond in May, 1898, numbering
3,537,000, were held until October and then liberated. It is impossible
to determine the exact number that passed out of the gates, but it was
thought about 3,000,000 survived, as natural food was abundant in
July, August, and September. As suitable food becomes very scarce
in October, it is deemed advisable to liberate these fish hereafter in
September. '

Late in March the adult black bass were transferred from the retain-
ing tanks, where they had been held through the winter, to the spawning
partitions in the north and south ponds and ponds Nos. 6 and 7, from
ten to fifteen being placed in each partition. They commenced spawn-
ing about the middle of April and continued uuntil May 10, when all of
the adults were taken out and placed’in partitions in the west pond.
The first young were observed five days after the eggs were deposited,
the temperature at that time ranging from 62° at 7 a.m. to 72° at
4p.m. As soon as the schools scattered the young fish were allowed
to pass through the gateway of the spawning partitions to the large
pouds, where, on account of the great abundance of natural food, their
development was rapid, and on June 20 the work of transferring the
larger ones to the rearing-tanks was commenced. They were captured
in small-haul seines, all that were less than 2 inches in length being
returned to the ponds, as it has been found by experience that it is dif-
ficult to make them take artificial food under that size. The indications
at the close of the year point to a good erop of large-mouthed bass.

The following shows the water temperature in thenorth pond at 7 a. m.
and 4 p. m., from April 20 to May 10, the spawuing period:

Date. 7a.m. 7p.m. Date. 7a.m. 7p.m.
oF. oF
72 81
5 83
7 82
2] 7
70 L3l
67 68
07 70
08 70
67 T4
69 77

Early in April 60 adult crappie were placed in pond 2 and commenced
spawning about the middle of that month. At the close of the year it
was impossible to form any idea of the result, as these fish are very shy
and remain hidden in dense watergrass at all times,
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In ponds 21 and 22, set apart for the rearing of carp for fish-food,
150 Spawners were placed, and as soon as they commenced to spawn
(April 30) the spawning-beds were taken from the ponds and placed in
tanks connected with the bass ponds, so that the young carp could pass
freely into them as soon as they were needed. It is customary to intro-
duce them when the bass have attained a length of an inch, but as the
carp spawned much later than usual none were ready on May 16, when
the bass had attained the requisite size. It is estimated that over
600,000 young carp were turned into the north and south ponds.

In May 2,700,000 shad fry were again placed in the west pond, to be
held until September and liberated in the Potomac River.

AQUARIUM, CENTRAL -STATION (L. G. HARRON, IN CHARGE).

During the summer, while the aquarium was closed, the interior of
the grotto was repainted and dusted”with stone dust, in imitation of
Seneca stone. One of the nickel pumps used at the Omaha Exposition
Wwas installed in place of the hard-rubber pump, which was worn out,
and a water motor was purchaeed to operate it in circulating the salt
Wwater, Other minor changes were made, including repairs to several
of the large aquaria which had been broken during the summer.

In the fall a new supply 6f salt water was brought from Chesapeake

Bay, near Old I'oint Comfort, and the usual collections of fishes and
other marine animals were made, 415 specimens, representing 32
Species, being procured and placed in the aquarium. Collections of sea
abemone, star-fish, and lobsters were also received by express from the
Gloucester, Mass., station. The majority of these specimens were kept
unti] June without difficulty, the success attained being attributable in
a large measure to improved facilities provided for the circulation of
the salt water.
) The ornamental fishes and species indigenous to this region, exhib-
lted in the large tanks on the main floor of the building, were carried
through the summer without difficulty. Special mention should be made
of the 3-year-old large-mouth bass, which have been in the dquarium
Since they were taken from the ponds whero they were hatched in 1897,
Duriug the year 2 died and 4 were used for scientific purposes, leaving
24 of the 30 still on exhibition. During the fall consignments of trout
and salmon were received from Wytheville, Va., and Craig Brook, Me.,
and proved a most attractive display through the winter months, On
June 1, the temperature having reached 719, the trout were planted in
Suitable streams in Virginia and Maryland.

. The principal food given the fish consists of round beefsteak and beef
hver, the fat and sinew being removed and the meat cut in small pieces
for the adult fish and ground in a meat-chopper for the small ones,
The diet of the marine animals is changed from time to time by feeding
chopped oysters or clams, fresh-water snails, and other crustacea, which
form their natural food. Live minnows, small craw-fish, and angleworms

are provided in limited quantities for crappie and bass.
F C 09—v

s
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The following shows the salt and fresh water fishes exhibited during
the year:

Salt-water fishes : Jumping mullet, spot or goody, tautog, croaker, sca bass, sea trout,
rabbit-fish, swell-fish, toad-fish, bur-fish, pig-fish, bLlue-fish, flonnder, red drum,
moon-fish, remora, king-fish, cavally, blenny, yellow-tail, hog-choker, striped bass,
white perch, sea-robin, spade-fish, snapper, black drum, pompano, file-fish, sea
anemone, star-fish, lobster, shrimp, blue crab, hermit crab, king crab.

I'resh-walcr fishes: Rainbow trout, brook tront, steelhead trout, Scoteh sea trout,
quinnat salmon, landlocked salmon, Atlantic salmon, large-wonth Llack bass, small-
mouth black bass, crappie, yellow perch, rock bass, common tench, golden tench,
channel cat-fish, yellow cat-fish, golden ide, sun-fish, mill roach, chub sucker, com-
mon ¢el, paradise-fish, top-minnows, gold-fish, terrapin, snapping turtle. *

The following table shows the maximum and minimum temperatures
of the salt water from October 1 to June 30, and of the fresh water from
July 1 to June30: ’

Fresh water. ! Salt water.
Month. — - Mounth. L,
Max. | Min. | Max. | Min.
oF. oF. | oF. ' oF,
July .... 85 77 October ........coceviiinnn ... ' 68 | 58
August . 86 78 November . .| 64 654
Septemb 84 72 December | 65 @ 51
October ... T4 85 January I 54 40
November..... .| 54 38 ! February 55 | 45
December ................... . .. 38 33 (| March .. - 6l 48
JADUATY. o oiiieiiiiiiii i, 36 33 | April cee i L 52
February .................o..... 34 32 MAY ceeeiiiiiiiiiicie e 74 63
March ...t 46 34 JURG .eeiiiiiii it iiiiaaaaaans 81 70
April . 68 46 !
ay -. 40Tl 64 |
B 47 1. ...l 80 71 , | I

WYTHEVILLE STATION, VIRGINIA (GEORGE A. SEAGLE, SUPERINTENDENT),

All ot the fish hatched the previous spring having been disposed of,
in order that the station might be thoroughly overhauled and remod-
eled, the employecs were occupied during the summer in caring for the
adult fish on hand and assisting in the general work of construction.
Im addition torebuilding the old ponds 18 new ones were added, making
a total of 42, The present system for trout comprises 8 stock-ponds
and spawning-ponds 15 feet by 48 feet by 34 fect, and 14 rearing-ponds
varying in size from 10 feet by 50 feet to 15 feet by 106 feet, and from 6
inches to 5 feet in depth. For the basses and crappie 4 breeding-ponds
and 13 rearing-ponds have been provided, and 1 pond for carp.

In constructing the trout ponds several winor improvements were
made. In addition to providing the spawning-ponds with raceways 4
feet wide by 20 feet long by 1 foot deep, a receiver 2 feet by 4 feet by 2
feet was built at the toot of each pond between the guard-screens and
the dam-boards, over which was set a grating in the space where the
bottom was cut away. In this receiver excrement and other foul matter
settles after passing from the pond through the guard-screen, and before
washing over the dam-board into the raceway leading to the next pond
below. This receiver is connected with a large sewer or waste-pipe of
8-inch terra cotta, which is closed at its mouth by a sliding gate arranged
8o that it can be drawn out to flush and clean the receiver and pond;
by this means all foul matter is carried off through the flush-pipe
without passing into the next pond,
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The ponds were built with plank sides and earth bo_tl:oms, all timbers
used in the construction being of the best white oak, thoroughly soaked
in coal tar. In the lower corner of each pond was placed an outlet
pipe constructed of heavy oak timber, in the form of a letter L, the
short stemn forming the standpipe in the corner of the pond. Around
this was constructed a ecrib with guard-screens in front, and setina
receiving-trough at the bottom of the pond. The ponds along Tate
Run are protected against the ravages of high water by piling and stone
walls from 6 to 7 feet high, running parallel to the ends of the ponds.
Between this protecting wall and the end wall of the pond is a space
of 12 feet filled with earth, formming a strong embankment.

The trout ponds are located on the north side of Tate Run and. are
supplied with water from the spring. Those for the bass and crappie
are on the south side and receive their supplies from Tate Run, the
stream being tapped 1,580 feet above the ponds and the water conveyed
through a 12-inch terra-cotta pipe laid with cement-mortared joints in
a ditch from 3 to 6 feet below the surface and passing under the run
about midway between the intake and the ponds.

A new residence was constructed for the superintendent, the former
one having been condemned. This building was erected at a cost of
$2,828.50, and is a two-story and cellar frame 56§ by 53 teet It has a
stone foundation and contains a parlor, sitting-room, kitchen, bathroom
and bedroom on the first floor and 4 bedrooms on the second floor. It
is heated by hot air. - ’

The hatching capacity of the station was materially increased by a
10-foot addition to the east end of the hatehery, at an expense of about
8547, Considerable was also done toward the improvement of the
roadways on the Government property and in beautitfying the grounds;
maple trees were planted around the spawning-ponds to furnish neces-
8ary shade, and the old ice and storage sheds were removed, Additional
fuuds are needed to put the station in first-class condition. The old
hursery, which is essential for carrying fry during the early stages, is
in bad condition and should be rebuilt.

The rainbow trout commenced spawning November 10 and the season
continued until February 23, a period of 105 days. During this time
907,000 eggs were collected from 742 female fish, 425 males being used
In fertilizing them. Of these eggs 465,000 proved good. As soon as
they were eyed 230,000 were shipped -to other hatcheries, State fish
¢ommissions, and foreign applicants and societies. The others were
retained and hatched during March and April. There was practically
o loss of fry during the first few weeks, but in May the fingerlings
began to act strangely, darting and spinning around in the water in a
dazed manner, and the daily death-rate increased from 40 to nearly
L,000. This state of affairs continued until June, when the disease dis-
a‘ppeared, and on counting the fish it was found that 132,000 remained.
These were carried to the close of the year without material loss,

On January 7 a consignment of 51,000 eyed brook-trout eggs was
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received from a_ private hatchery at South Wareham, Mass. These
hatched within ten days after arrival, and the fry appeared to be strong
and vigorous until about the 1st of April, when they began to deterio-
rate. Their gills became badly swollen and inflamed, and heavy losses
occurred. This disease was thought to be due to the muddy condition
of the water in April. By actual count on May 10 there were found
to be only 11,800. The poor results were not unexpected, as several
attempts have been- made to rear brook trout at this station in past
years without success, but as such fine results had been more recently
‘attained in rearing rainbow trout, it was thought that good work might
now be done with brook trout, especially a8 the water supply had
been increased.

The brood-ponds for the black bass were prepared early in March,
gravel supplied for building the nests, and the adult fish introduced
on the 31st. On April 25 they began to show signs of nesting, and on
May 10 the first eggs were observed. A number of other nests were
noted on May 17, and all indications point to a good crop of young.

The rock bass were transferred to breeding-ponds on March 24,
and nesting commenced late in April or early in May. Owing to the
dense growth of water-plants it was impossible to remove the adult
fish or to make any estimate as to the number of young hatched.

Of 85 three year-old crappie placed in the retaining-ponds during the
year, only 12 remained when the pond was drawn in the spring. This
loss was probably due to poachers, as no dead ones were seen in the
pond during the winter. Those remaining were placed in a small
breeding-pond provided with nests in March, but there is no indication
that they have spawned, and as it is unpossml(, to train crappie to take
liver and food ot like character, and as it is very difticult to obtain live
food, it is doubtful whether it is advisable to continue experimenting
with them.

Of the 1,350 quinnat salmon on hand at the 1)egmmng of the yecar,
the result. of eggs shipped to the station in the winter of 1897, 500 were
released in Tate Run in February and 730 more on May 17, leaving 100
on hand. During the past year they have grown very little, though
they consumed a large amount of food, and at the age of 2 years they
were only from 7 to 9 inches in length. The 100 referred to will be
retained at the station in order to note their growth, but will be placed
in a larger pond than heretofore.

The propagation of carp for distribution was discontinued several
years ago, but a number of the fish have been retained, with the view
to rearing young ones as food for bass. These were placed in a pond
25 by 30 feet early in April, where they remained until June 8, without
showing any signs of spawning. On that date they were transferred
to two shallow narrow ponds, and on the following day deposited a
large amount of spawn on the plants and moss growing in the ponds.
As soon as the fry hatched they were t;ransterred to the bass ponds as
food-for the young fish,
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At the end of the year the stock of fish on hand was as follows:

Calundar year in which fish were lmt,éhe(,l.
Species. ‘ | To0s
! ,or
1808, | 1898. | 1897. 1896. 1895. earlior.
Rainbow trout............... .| 128,360 3,008 2,072 511 647 512
lack bass (small-month). ... . 2 21 .- ..
lnck.baus (large-mouth). . N P 37
Crappie........ eeennaaans e, 12
Rock bass .....o .- 32 1...
8Uimmt [ S O 100
R )
" Potal . ..oooiiiitiiinieiiaaaeaaaaan 128, 360 3,034 | 3,174 547 770 612
|

The fish food used during the year counsisted of 8,957 pounds of beef
liver, costing $441.29; 564 pounds of beef hearts, $27.79; 7,400 pounds
wheat chop, $74; 364 1-pound cans herring roe, $14.56; 3 half-barrels
Salted lerring roe, $3, making the total cost $560.64. To this must
be added $119.26 for expressage, $163.50 for drayage, and $42.30 for ice,
an aggregate of $885.70,

The trout fry were fed cxclusively on fish roe until they were two
months old, when they were given cooked liver and roe, alternately.
At the end of the third month a mixed diet of raw liver and wheat
chop wasg substituted. It is customary at this station to feed the fry
8iX times a day until they learn to take food readily. When the liver
and mush diet is taken up the number of daily feeds are reduced to
four, and finally they are fed only three times, morning, noon, and even-
ing.  All trout over one year old are fed twice a day, on a mixture
Composed of four parts mush to one of liver. The amount given to
€ach lot depends on the size and age of the fish, the smaller ones being
allowed more in proportion to their weight than the larger ones.

From records kept during the year, it was found that 1,000 fingerlings,
4 months old and weighing 284 ounces, consumed 4 ounces of food per
day; 1,000 fish 18 to 24 months old, 7 to 9 1imches in length and weighing
180 Pounds, required 64 pounds daily; and a similar nuinber of adults,
from 12 to 16 inches long and weighing 1,040 pounds, took 25 pouds.
It will be seen that the fingerlings 4 months old ate about 14 per cent
of their weight daily, while adults required only 23 per cent of theirs,

ErwiN STATION, TENNESSEE (S. G. WORTII, IN CHARGE).

The superintendent and a part of the {orce were occupied the greater
Part of the year in the various works of construction authorized by
the act of J uly 1, 1898, appropriating $4,418 for the completion of the
Station. The most important was the building of 30 rearing-ponds and
» 2 breeding-ponds below the hatchery, and the erection of an ice-house
Dear the railroad crossing. General improvements to the roads and
Erounds were made.
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In July there were 11,562 brook-trout fry and 73,099 rainbowtrout
fry on hand. These were held through the summer in troughs in the
hatchery and in rearing-ponds Nos. 1 to 6, and in September the dis-
tribution was made partly by means of car No. 1 and partly by the
employees of the station, the output of rainbow trout amounting to
45,550 and of brook trout 6,000, :

During October and November 1,000 adult fish were collected for
brood stock from streams in the vicinity of Iirwin and delivered at the.
station in good condition. The men employed for this work were paid
10 cents for each fish collected, and the hauling amounted to $30.75,

As most of the fish collected the previous year and held at the station
bhad died during the summer, arrangements were made to purchase
brook-trout eggs from private hatcheries in New England, three con-
signments, aggregating 253,109, being received fromn thzmt source in
January. The first and third shipments arrived safely, but the second
lot were in bad condition, the temperature in the case when opened
registering 56°,

~ The trout at the station commenced spawning October 19, and con-

tinued until November 19, yielding 106,500 eggs. The ponds in which
they were confined hac been provided with temporary raceways, but
they failed to ascend ther, and it became necessary to capture the
greater number with seines. 94,766 of the eggs died and only 11,734
fry were hatched. The eggs from Massachusetts yielded 243,901 fry.
The losses during the winter on ity hatched from eggs collected at the
station were very heavy, and by March 1 only 1,000 remained. Of
those purchased, 221,760, were on hand on that date.

In J'uma.ry two (onslgnments of rainbow-tront eggs, aggregating
75,000, were received from Wytheville. These commenced hatching
January 30, and yielded 72,208 fry, 68,040 of which survived to March 1.
This number also covers 900 fry h.lt;(,he(l from a small lot of eggs
derived from rainbow-trout reared at this station.

On March 23 the work of transferring the fry of both brook and
rainbow trout from the hatching-troughs to the six ponds northeast of
the'hatchery was commenced, and as soon as the new ponds below the
hatchery were completed they were also used for this purpose, the fish
being first assorted and counted and about 5,000 placed to each pond.
The death-rate after the fry werc transferred to the ponds continued
high—the loss in April of the brook trout amounting to 14,293, and of
the rainbows 3,078, In May the mortality of the brook trout amounted
to 4,096, and of the rainbows 848. In June 9,534 brook trout died, and
961 rainbows, leaving on hand at the close of the year 48,545 rainbow-
trout fry and 76,588 brook-trout fry.

Several experiments were tried in Jnne to ascertain, it possible, the
cause of the excessive mortality in the new ponds. A fence 3 feet
high, of domestic cloth, was placed around ond where the mortality
was heavy; boards were put on edge around the banks of another to
prevent the young fish from sleeping in the shallow water; bulkheads
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were put in several—some at the head of the pond in order to prevent
the fry from injuring themselves by leaping. Shade was also provided,
traps of various kinds were placed for the purpose of catching rats
and other animals destructive to fish, and a night watch was estab-
lished. In some of the pouds the fish were thoroughly assorted and
in other ponds wood mold was used liberally, several bushels being
thrown in the water at a time. These experiments failed to produce
any beneficial results, and it was finally concluded that the large loss
was due to the ravages of the belostoma. This insect appeared in
comparatively large numbers about June 15, as many as 12 specimens
being caught on one day, June 28. Before it made its appearaunce
around the upper ponds the death rate there was light, but with its
increase the mortality was greater. This bug, well known as one of the
most destructive enemies of young fish, does its work at night, It
both flies and crawls, and it apparently came iuto the pounds through
the open ditch.

At the close of the year there remained on hand the following fish:

Calondar year in which fish wero hatched.

Speoctes. . ) Adults | Adnlts
1809, 1898. | 1897, | ocollected collected

| in 1898. | in1897.
BrOOK t0US - .0eeeeernneeneennesnemnnsanrmnernanes 76, 588 901 [.oeenen... a2 | 884
Rainbow tront 48,645 ¢ 2,075 ! [ S RN

TOtBl. et i et eieaa 125. 143 3,460 | 704 482 | 384

.
PuT-IN Bay STaTiON, O1110 (J. J. STRANAHAN, SUPERINTENDENT).

The weather during the white-fish season was worse than any expe-
rienced for a decade, us shown by the marine reports, in which it is
recorded that the loss of vessels on the Great Lakes was the largest in
the history of the country. In addition to this, the season opened later
than usual, the first eggs being secured on November i1, On the 23d
the mercury dropped to 19°, and fishing practically ceased at the very
height of the season, the fishermen removing theirnets to prevent their
being caught in the ice and destroyed. Notwithstanding these unfavor-
able conditions, the cateh at the west end of the lake was greater than
for several years previous; 83,403,000 eggs were secured from the boats
of the commercial fishermen and 12,785 adult tish were penned at Put-in
Bay Island and Monroe Piers, Michigan, from which 102,051,000 eggs
were taken, making a total of 185,454,000 for the season, as against
112,842,000 the previous year. The work of penning live fish began at
both points on October 31, and eontinued uninterruptedly, except on
very stormy days, until November 21 at Monroe Piers and November 29
at the station.

The fish at Monroe Piers were evidently mnore advanced than those at
Put-in Bay, the first eggs there being secured on November 11, whereas
at the station no eggs were obtained until December 17.
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As the work of penning white-fish had been' conducted on a very
limited scale the previous year, it was necessary this season to con-
struct five new rafts, which, with the old one, gave a capacity for
from 15,000 to 18,000 fish. These rafts carry five crates each, each
crate being divided into two pens 8 feet square and 64 feet deep. The
boom logs at the sides of the rafts were discarded, as they were clumsy
and did not afford sufficient space for walks. Gunwales were made of
4 by 8 inch hemlock joists, placed 2 feet apart and trussed at frequent
intervals by diagonal cross-ties and braces, on top of which were placed
two tiers of 2-foot-wide hemlock planks, making the gunwale, as built
up, 52 feet long, 2 feet wide, and 1 foot deep, strong and rigid, and able
to withstand seas of considerable violence. At each end and between
all the crates were 2-foot plank walks, giving ample room for working
on all sides, a consideration of the utmost importance in handling fish
and fertilizing eggs in stormy weather. With these improvements the
rafts are considered almost perfect for the work.

A large live-car, capable of holding 600 tish, was also constructed at
Mouroe Piers, to be used in conveying fish from the nets to the crates.
This did not prove as efiective or convenient, however, as tanks carried
on the decks of the steamers.

The work at Monroe was under direction of J. C. Fox, foreman of
Put-in Bay station, who reported that of 8,779 fish placed in subnets,
8,624 were transferred to the crates, about half of them being females;
3,307 of these yielded 62,208,000 eggs, an average of 18,961. At the
close of the season 8,584 fish were returned to the fishermen, ouly 195
having been lost. :

At Put-in Bay 4,282 fish were collected, of which 1,217 yielded
39,843,000 eggs, an average of 32,738 per fish. Of the whole number
collected, 3,921 were returned to the fishermen, 237 died or were lib-
erated, and 3 were held at the station for experimental purposes.

Comparing the cost of operating at these two points with that of
collecting from the boats of the commercial fishermen, it was found
that the cost per quart of those secured from the fishermen was 72.66
cents, those from fish penned at Put-in Bay cost 76.22 cents, and from
the Monroe crates 77.53 cents, the average cost of the crated fish being
76.87 cents per quart. With an ordinarily good season the 6,125
females should have farnished 171,500,000 eggs, on a basis of 35,000 per
fish, estimating four-fifths of them as productive.

Of the eggs collected, 126,036,000 were held at the station to be
hatched and planted in Lake Erie, 32,508,000 were shipped to Alpena,
12,132,000 to Duluth, and 14,778,000 to Cape Vincent. The number of
fry hatched was 105,500,000. These were planted with comparatively
small losses on the spawning-grounds in Lake Erie, reefs and gravel
bars where white-fish deposit their eggs naturally being selected.

" The fry were planted under favorable conditions, the water being
clear, and immense numbers of Daphnia, Cyclops, Diaptomus, and other
crustacea being observed.
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‘A few white-fish fry were kept in a floating box in one of the fry
tanks, and in the same tank outside the floating box about 1,000 pike-
perch fry were retained. Both of these lots throve on food found in
the water. The superintendent’s attention was called by Mr. E. M,
Ball to the fact that the white-fish fry avoided the Diaptomus, which is
easily distinguished by its long antennz. He then began a series of
observations with both white-fish and pike-perch fry, and found that
Mr. Ball’s conclusions were correct. The fry partook freely of the other
forms of life, but refused to touch the Diaptomus. It was also observed
that by the end of the third or fourth day all forms of life became
scarce except this.

As the success of the white-fish work depends to a large extent upon
the abundance of natural food when the fry are first planted, and as
this food seems to be present only when the water is clear, it seems
advisable, in making future plants, to pay more attention to the condi-
tion of the water in which deposits are made. In other words, if the
water in one locality is clear the fry should be planted there, even
though it may not be the natural spawning-ground of the fish.

Further experiments were conducted at the station this season to
determine how long eggs may be held in water before applying the
milt and still retain their vitality. As a result of these observations,
it was ascertained that 97 per cent could be fertilized after being in
the water six minutes, 984 per cent being fertilized where the milt was
applied instantly. At the end of the eighth minute only 81 per cent
Wwere impregnated; at the expiration of the tenth minute, 474 per cent;
at the fifteenth minute, 404 per cent; at the twenty-fifth minute, 17 per
cent. After sixty minutes not an egg was fertilized. The object in
making these experiments was to find out how long the eggs may be
held in water and still be capable of perfect fertilization, in order to
determine how wide a range may be depended on in remilting.

Experiments with pike-perch eggs during the past season seem to
indicate that the eggs of this fish may be remilted to great advantage;
but unfortunately the experiments could not be continued this year.

A number of experiments were also tried to determine whether or
not it is advisable to remilt all eggs. From the first lot 164 per cent of
unimpregnated eggs were found where the milt was applied only once
and 12.2 per cent where applied twice. In the second lot fertilization
was the same by both methods. In the third lot there was a difference
of less than 0.4 per cent.

As it is impossible to use the dry method of fertilization in very rough
weather or when raining very hard, some experiments were tried to
determine the difference in results between the wet and dry methods.
In the first two experiments the wet process produced slightly better
results; in the last, the dry.

The season for pike perch was peculiar in many respects. It opened
ten days late, as the ice remained in the lake much longer than usual;
but fishing ceased about the usual time, and the rapid rise in tempera-
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ture prevented good work, though large numbers of eggs were secured.
Arrangements had been wade to pen pike perch as an experiment at
Monroe Piers and Put-in Bay, but the operations were not as successful
as had been anticipated. Contrary to expectation, the fish did not
stand transportation or confinement as well as the white-fish, though
apparently they are more hardy; but this may have becn due to the
higher temperature of the water at the time of the collection and pen-
ning of these fish. 1t was also found impossible to carry as many of
these fish in the tanks on the steamer, due probably to the warmer
water. From this season’s work it appears that pike perch will not
-yield good eggs after being held in confinement more than three days,
and that the males can not be used more than once.

The percentage of fertilization from the fish confined in the pens
at Monroe Piers was exceedingly small. During the season 2,771 were
penned, of which 1,486 were females. ~After the eggs had been stripped
2,638 were returned to the fishermen, the remaining 133 having died in
thepens. The 956 females stripped yielded 84,675,000 eggs, an average
of 88,572 per fish. _

The temperature of the water at Monroe Piers averaged 554° during
the 15 days collections were made; but it varied greatly, frequently
changing 5° to 6°in a half hour, according as the wind or tide set in or
out at the mouth of the river. Its maximum was 60°.

At Put-in Bay 252 fish were penued, 111 of them being females.
These yielded 3,187,700 eggs, an average of 72,447 per fish.

As soon as the eggs are received at the station they are placed in
5-gallon kegs for about 24 hours and a‘gentle stream of water is allowed
to flow over them. At the expiration of that time they are placed in
jars, 34 quarts to each jar. At the end of three days they will have
swelled to a bulk of about 44 quarts. To attdin the best results the
eggs should be worked with the least amount of water possible to keep
them in motion. This is very important, as experience shows that
two jars of equally good eggs will produce very different results if
one is worked rapidly and the other slowly.

Of the 493,000,000 eggs collected, 65,630,000 were transferred to the
Alpena and Cape Vincent stations. The others were hatched at the
station and planted on the spawning-grounds in the vieinity of Put-in
Bay, Port Clinton, Monroe Piers, and Toledo. They commenced hatch-
ing on May 4 and by May 17 plants amounting to 198,540,000 had been
made, all in Lake Lrio with the exception of a few million used for
stocking lakes in Indiana.

Toward the close of the season the fry were sent out in a 400-gallon
tank on the steamer Shearwater, instead of in cans or kegs in the usual
manner. This very much simplified the work of planting, as the fry
were drawn from the tanks in the hatchery Ly means of a l-inch
rubber lhose acting as a siphon to the tank on the vessel. 1In thig way
the vessel was loaded in about fifteen minutes, whereas it requires
from two to three hours to do the work in the ordinary way. Careful
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examination showed that the fry were not injured by being passed
through the pipe. When the vessel arrived on- the planting grounds
a section of hose about 10 feet long was attached to the bottom of the
tank and thefry were allowed to pass overboard through it. By placing
the end of the hose under the surface of the water no possible injury
could result, ‘ '

The following gives the tewperature of air and water at the station
during the year:

Alr, i Water. : Air, | Water.

e | [

Month, i Month. | |

Max. | Min. ‘Moun ’ ax. \(m Mean. | |Mnx I‘din Moan, Mnx. Min. Mean.
I
1898 oF oF. | oF. : oF. | OF. | oF. || . 1899. i oF, | o, | oI, . oF, | oF, | ©oF

July..... 02 62 | 7 | 84 70 : 76 H J‘nu ..... 49 1 —0 126.75 325 325 ; 32.6
Aug..... 88 70 | 76 i 79 73 76.2 Feb..... | 53 . —11 *'21 79,326 32.6) 32.6
Sept ..... 90 56 ' 60.3 : 77.5 . 65 09.83 [ Mar .... 50 18 1 32.61 ° 35 32.5 i 33.59
Oct...... 70 34 i 51 | 74 47 58. 6 Apr... | 86! 27 49.53 58 33 42,27
Nov 62| 1039.76"'50 |37 43.13 | May .... | 81 52 62.41 65 54 | 53.82
Deo...... 45 ] ‘ 28.85 | 36 32.5 ' 33.22 | June ... 90 v 73.23 75 62 . 687

! | i i

On March 12 a ﬁeld of ice gorged at the pomt where the webt mmke
pipe enters the lake and carried away 20 feet of the 10-inch suction
pipe. On May 30 the storehouse of the
station and its contents were burned.
Spontaneous combustion is supposed to
have been the cause of the fire. The
loss amouunted to about $438.

IExperiments have been conducted for
a number of years with the purpose of
designing a jar better adapted for the
white-fish and pike-perch work than the
McDonald jar. One designed by the
superintendent and manufactured by
Dortlinger & Sons, of White Mills, Pa.,
was used this season along with the old
jars, and from the results attained it is
believed it will be an improvement over
the old form. It is of glass, 154 inches
high and 7 inches in diameter, with a
glass spout, thus eliminating the old
> ; metal spout, whicl had to be attached to
" White-fish lmtching jar designed the jar by rubber gaskets, putty, or

Ly J. J. Stranahan. cement. ‘The bottom is 3 inches in diam-

eter and rests directly on the shelf, obvi-

ating the necessity for glass legs, which are apt to break. It works
well with 5 quarts of eggs, using less water than the McDonald jar, and
by filling the jar to within an inch of the top it acts automatically, all
fungused eggs being carried over into the receiving-trough by the cur-
rent of water. They are prevented from entering the lower row of jars
by wire-cloth pockets inserted in the outlet of the discharge trough.
The water enters the jar thmwrh a steel tube with a trumpet-shaped
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bottom, the internal diameter of which is greater than the external
diameter of the rubber tube which attaches it to the supply tank. The
advantage of this arrangement is that it permits the escape of the air
upward.

Experiments were carried on in order to determine definitely the most
effective means of preventing the adhesion of eggs while being fer-
tilized. It was learned that adhesion may be absolutely prevented by
applying just enough water to fill and slightly cover the egg mass, then
adding (every 10 minutes for the first hour and every 20 minutes for
the second) additional water to cover the eggs, stirring gently each
time. This operation requires two or three hours’ time, but it is strongly
recommended where eggs are taken in small quantities. A number of
jars manipulated iif this way hatched over 85 per cent, the best per-
centage during the season.

The use of swamp muck was continued, and after careful experiment-
ing it was decided that it is better to use the muck in the pan after
fertilization takes place than to introduce it in the kegs in which the
eggs are poured after being fertilized. The eggs should be allowed to
stand in the milt and sufficient water to cover them for about 10 minutes,
when a tablespoonful of the, muck mixture, about the consistency of
cream, should be added. This gives the egg mass a dark-gray color.
Water should then be added until the pan is nearly full, the mass being
stirred gently and then allowed to stand a half hour. The important
point in preventing adhesion is to let the eggs stand until the particles
of muck have settled, then pour off the comparatively clear water, add-
ing a fresh supply and gently agitating the eggs. Most of the muck
particles will have scttled at the end of a minute, the water becoming
clear. .

The preparation of the swamp-muck solution is simple, but should
be carefully conducted. The plan pursued at Put-in Bay is as follows:
The apparatus consists of two tubs and a screen about 20 by 30 inches,
made of tine brass wire cloth—about 40 strands to the inch. After
gelecting a suitable location a depression is dug in the muek, which
quickly fills with water. The muck is dissolved in this by constant
beating and stirring, care being exercised not to get the mixture too
thick, as in that event the sand will not settle. This is then poured
through the screen into the tubs. When the water has partially
cleared in the tubs it is poured off, leaving a few quarts of the muck
of the consistency of thick cream in the bottom. The tubs are again
filled with water, thoroughly agitated, and allowed to stand a few
seconds so that the sand may settle. The water containing the solu-
tion is then poured in kegs or cans, where it remaius for an hour or
more, when the water is drained off, leaving the muck in the bottom.
It should be free from sand, which interferes with the working of the
eggs iu the jars, The muck must now be thoroughly scalded in crder
to prevent the development of infusoria, which at times are apt to cause
much trouble. The preparation may be dried in any desired formn and
held ready for use.
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NORTHVILLE STATION, MICHIGAN (FRANK N. CLARK, SUPERINTENDENT).

During the summer the station force was occupied in painting the
buildings, improving the lawns, and getting the hatching and collect-
ing apparatus ready for the fall work. In August the superintendent,
accompanied by Mr., I, H. Marks, who was employed to act as field
foreman during the absence of Mr. S. W. Downing on the Pacific coast,
visited the important fishing centers on Lakes Huron, Michigan, and
Superior, to arrange for the collection of lake-trout oggs. As results
on Lake Superior the previous year had been poor, arrangements were
made for operating there only in the vicinity of Sault Ste. Marie.

Particular attention was paid to the tishing-grounds on Georgian
Bay and the upper end of Lake Michigan, including Beaver Island,
and spawn-takers were stationed at Pilot Harbor, Cockburn Island,
Meldrum Bay, Burnt, Green, and Duck islands. The first eggs were
collected on October 13, but the fish were driven out into deep water
about this time by a heavy storm, and unprecedentedly bad weather
prevailed to the close of the fishing season, preventing the fishermen
from lifting their nets oftener than once or twice a weck (most of the
fish being then either spent or dead), and also causing considerable
loss on the fishing tugs. The spawn-takers were shifted from field to
field, as weather conditions demanded, and every effort was made to
fill the hatchery before November 3, the comihencement of the close
season. On October 20 three cases of eggs were received from Lake
Supefior, but the temperature at the time of shipment was so high that
they came through in poor condition. The operations resulted in the
delivery of 3,978,000 eggs at Northville, the last shipment arriving
November 7. On the first of the month the indications were that the
trout had just commenced to spawn in large numbers, and if operations
could have been continued for ten or twelve days, there is little doubt
that large collections could have been made, particularly at Beaver
Island. o

The eggs were placed in troughs at the station and commenced hatch-
ing December 4. The distribution of the fry was made from January 19
to March 14,-2,800,000 being deposited on spawning-grounds in lakes
Huron and Michigan, and 60,000 furnished for inland lakes in Michigan
and Indiana. The remaining 200,000 were put in troughs, to be held
until fall. At the close of the year there were estimated to be about
130,000 on hand. These were about 3 inches long and were doing well.

The fingerlings on hand at the beginning of the year (hatehed in Jan-
uary, 1898) were held through the summer and planted during August
and September without loss in Lakes Superior, Michigan, and Huron.

The passage of an act, known as the Milliken bill, by the Michigan
legislature, authorizing the United States Fish Commission to fish in
any of the waters of the State at any season of the year for the purpose
of gathering spawn from the fish so caught, with the provision that
such work be under the supervision and control of the State game and
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fish warden and that 75 per cent of the fry resulting from spawn so
taken be planted in the waters of Michigan, will allow the Commission
in future to continue work during the closed season, and will undoubt-
edly permit the collection of as many lake-trout eggs as may be needed
to fill the hatcheries of the Commission.

The brook-trout brood-fish at the station yielded 97,600 eggs between
October 18 and December 13. As it is important that the supply of
this fish be kept up in the various streams of Michigan, 638,000 eggs
were purchased from a private hatchery at South Wareham, Mass., and
96,000 eggs from wild fish were transferred from the St. Johnsbury
station. The eggs from Vermont were excellent, and commenced hatch-
" ing December 10 and finished December 22, producing 94,114 strong,

New hatchery, Northville Station, 1899.

active fry. Of these, 92,994 remained in the rearin g-troughs ebruary 8.
Barly in April these fry were observed to be peculiarly affected. They
refused to take food, seemed to grow constantly weaker, and each of the
affected ones developed a small red spot. By May 1 they commenced
dying in large numbers, and before the disease could be checked and the
fish distributed nearly 32,000 had died.

The eggs puarchased from Massachusetts produced 618,000 fry, which
were held for several months and then distributed, making the total
distribution of breok-trout fingerlings 669,000. A small number were
retained for the fall distribution, and on June 30 they niumbered 31,493.

During November the trout carried over from the previous year were
attacked by an epidemic, and very heavy losses ensued. Mr. M. C.
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Marsh was detailed from November 14 to 27 to investigate the disease,
and on his return to Washington, Dr. C. M. Blackford was sent to
continue the investigation, remaining in Northville from December 5 to
January 14. The affection was apparently traced to bacteria, supposed
to have been caused by the rotting timbers of which the ponds were
constructed. From experiments conducted at the station it would
appear that even where an epidemic of this character prevails, if the fish

can be transferred to open waters and allowed to subsist on natural
food the mortality will at once cease. On June 9, b, 000 broolk-trout
fry, which had been fed for several mouths in the rearing- -troughs and
were from 24 to 3 inches long, were placed in the spring pond, where
Jthey received only the natural food contained in the spring water.
After remaining there for some time they began to assume a different
color from those fed on liver, their tails and fins becoming very brilliant.
and presenting a beautiful appearance. Not over half a dozen dead
ones were taken from the spring from the time they were introduced
to September 30, yet when counted on that date there were only 3,400,
the Joss being attributed to kingfishers and destructive animals.

The Loch Leven brood trout were quite old and yielded only 14,500
eggs, all of which were shipped to Prof. William A. Locy, of the North-
western University, Evanston, Ill, and to the Connecticut Fish and
Game Commission. On June 30 there were 107 Loch Leven trout of the
hatch of 1895, 1,464 of 1897, and 2,308 of 1898. The fish of 1897 will
probably yield a considerable number of eggs during the coming fall.

Of the steelhead trout on haid at the beginuing of the year, 2,500
were planted in September in streaths along the line of the Flint and
Pere Marquette Railroad. At the close of the year there remained on
hand 607 of the hatch of 1897 and 3,549 of the hatch of 1898. A case
of eggs was received from Oregon in June, but unusually warm weather
en route caused almost a total loss. The 5,000 fry hatched from them
were doing well at the close of the year.

On February 2, 16,500 rainbow-trout eggs were received from Neosho H
these yielded 13, 000 fry, which were distributed during the spring.

On the Gth of June 67,360 grayling eggs were received from Elk
Creck, Montana. Though the weather was very warm, the condition
of the eggs on arrival was excellent, the temperature of the top tray
being 55° and the middle of the case 60°. They were hatched on open
trays in shallow troughs. A few of the fry came out immediately after
being unpacked, and by June 13 they were all hatched, but it was noted
that the fry remained at the bottom of the trough -for several days
before attempting t6 swim. The fry from Michigan grayling, handled
at Northville fifteon years ago, commenced to swim as soon as hatched,
and were much larger and stronger than these, Of the 55,000 result-
ing from the shipment, 50,000 were planted in the Au Sable and Pere
Marquette rivers. The balance were retained for observation and
experiment, and at the close of the year they were doing well, apparently
taking food as freely as the trout,
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ALPENA STATION, M1CHIGAN (F. N. CLARK, SUPERINTENDENT).

This station was closed from July 1 to November 24, on which date
36,120,000 white-fish eggs arrived from the auxiliary station at Monroe
Piers, Mich.; 500,000 of these were shipped, as soon as the eye-spots
appeared, to New Zealand, for the New Zealand Fish Commission.
The eggs seemed to develop normally at first, but about the middle of
December Mr. Downing reported them to be in poor condition. A
consignment of 30,000 was sent to Northville, and Dr. Blackford, who
was engaged there in studying the diseases of the brook trout, made a
thorough examination of them, pronouncing them to be in good condi-
tion. They were placed in spring water, where they developed very
rapidly, half of them hatching by January 27. The eggs at Alpena
commenced hatching on April 13 and finished on the 28th, yielding

U. S. Fish Commission building, Monroe Piers, Michigan.

© 28,000,000 fry, about 79 per cent of the total number of eggs received.
These were deposited in Lakes Michigan, Huron, and Superior, and
some inland lakes at Iron Mountain, Mich.

Arrangements were made during the fall to collect pike-perch eggs
in Saginaw Bay, and on the 17th of April the foreman, Mr. Downing,
began operations, shipping the first eggs to Alpena on April 20. The
results at this point were only fair, owing principally to the fact that
the ice remained in the lake so much later than usual that the earlier
spawners, which produce the best eggs, had already deposited their
eggs. Collections continued until May 3, but the eggs secured were of
poor quality. On April 22 and 25 two shipments of eggs, aggregating
41,630,000, were received from the Put-in-Bay auxiliary station at Mon-
roe Piers. They yielded only about 30 per cent of fry, which hatched
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between May 12 and 18. The Michigan Commission received 12,000,000~
of them for distribution in inland lakes in Lenawee, Cass, St. Joseph,

Calhoun, Barry, Jackson, Ingham, Cheboygan, Emmet, Antrim, and

Wexford counties, Mich. The rewainder were planted as follows:

7,500,000 in Saginaw Bay, 4,000,000 in Thunder Bay, 1,000,000 in Hamlin

Lake, near Ludington, and 500,000 in Devils Lake, near Addison, Mich.

From the experience gained this spring it is believed that with fairly

good weather very large collections of pike-perch eggs might be made

in Saginaw Bay.

DurLutri STATION, MINNESOTA (8. I’, Winis, SUPKRINTENDENT).

During August arrangements were made for collecting lake-trout
- and white-fish eggs at a number of points in Minnesota and Ontario,
also at Isle Royale and Ontonagon, Mich.

The lake trout commenced to spawn about the middle of September
in the vieinity of Rossport and Port Arthur, and along the Michigan
shores about the 20th. Eggs continued to cowe in until November 4,
the total collections aggregating 6,300,000; 1,950,000 of these were
obtaiued from the Isle Royale field, 315,000 from Grand Portage, Minu.,
2,300,000 from Rossport, 1,235,000 from Ontonagon and vieinity, and
500,000 from Copper Harbor, Mich. Shipments amounting to 875,000
were made to other stations of the Comimission, State fish commissions,
and private applicants, and 1,500 were sent to Chicago University for
biological purposes. The eggs vetained at the station were carried
through the winter without unusual loss and commenced hatching late
in April. The distribution was started as soon as the yolk-sac was
absorbed—about May 10—and lasted until June 30, the entire output
amounting to 4,335,000 fry, which were planted in the vicinity of the
spawning-grounds from which the eggs were secured. .

In addition to the 7,067,000 white-fish eggs collected in the vicinity
of Port Arthar, Outario, 12,132,000 were transferred to the station from
Put-in Bay. From this stock 15,300,000 fry were hatched and planted
during the month of May in Lake Superior.

In February, 100,000 brook trout eggs were received fromn Leadville,
and in May and June 100,000 grayling eggs from Bozeman, and 93,000
steelhead eggs from Clackamas. The brook-trout eggs were in excel-
lent condition, and hatched 87,308 fry, which were distributed in public
and private waters during the summer. The steelhoads were shipped
in three consignments, the first ot which reached the station in fair
condition, but only about 50 per cent of the others were saved. At
the close of the year 53,341 of these fish remained. On the grayling
eggs, received in two consignments, on June 26 and 27, there was a
loss of 15,000 in trausit. The eggs were so far advanced on their arrival
that they commenced hatching as soon as placed on the trays, the water
temperature at the time registering 60°. Owing to this high tempera-
ture and to the poor condition of the eggs when received, only about

15,000 healthy fry remained at the close of the year.
FC 09—
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In planting the fry hatched at this station, steamers are utilized for
conveying them to the natural spawning-grounds. The fish are carried
in 10-gallon cans, 30,000 to the can, the water being kept at from 35° to
440, and fresh supplies gubstituted when necessary. When the vessel
approaches the planting-grounds, the fry are poured into a tub filled
with water and placed in the gangway. Into the side of this tub is
fitted a spout 23 inches in diameter aund long enough so that when the
tub is in position it extends about 6 feet out from the steamer, its end
touching the surface of the water. The fry pass through this spout,
and as the steawmer is running from 6 to 10 miles per hour while the
deposit is being made, a plant of 240,000 is scattered over several miles
of territory. :

During the year a number of improvements were made. A new two-
story frame building 13 by 22 feet was erected south of the hatchery.
Upon the first floor, which will be used as a supplementary hatchery,
8 hatching-troughs, 4 large fry-troughs, and a picking-trough were
arranged. The upper story will be utilized as a workshop and store-
house. The crib wall on the beach south of the hatching-house was
raised, and the carpenter shop, which stood on the bank of the river,
was moved and set up over it. The small octagonal building located
over the reservoir was removed to a point just east of the out-of-door
fry-troughs, and is now used for storing paints and oils. A pier Sieet
by 24 feet by 33 feet was built and filled with rock near the mouth of
the Lester River to protect the end of the drain pipe running from the
hatchery from becoming covered with gravel or being broken off by the
waves from the lake. A new gravel.road was also constructed from
Lester street across the hatchery grounds to a point near the tlagstaff,
thence north to a junction with Park avenue. A number of other
walks were laid out, improving the grounds greatly, and a large amount
of grading was done north of the hatching-house. During the summer
all of the hatching apparatus was overbauled and painted.

QUINCY STATION, ILLINOIS (S. . BARTLETT, SUPERINTENDENT).

As indicated in the report for the previous year, the spring of 1898
was unusually favorable for the spawning of bass and crappie in the
overflowed regions of the Illinois and Mississippi river valleys; couse-
quently young bass were very plentiful at the beginning of the fiscal
year. The spring having been warm and the temperature of the water
high, the young fish grew very rapidly, and it was an ordinary occur-
rence during the swmmer to take specimens weighing 2 pound from
schools hatched late in the spring. The early partof July was marked
by heavy storms extending the whole length of the river und causing
high water, nevertheless 30,000 large-mouthed bass were collected that
month and 24,000 shipped. Had there been sufficient storage room it
would have been possible to have secured 100,000 during the same
period. The fish averaged 4 inches in length.
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On August 3, immediately after a severe storm, accompanied by
electrical disturbances, 2,400 of the largest bass were found dead in
one of the ponds. As the fish in the other ponds were not affected it
Wwas thought this pond was struck by lightning. Other storms occur-
ring in August interfered with the work very materially, but operations
continued to the middle of November, the season’s work resulting in
the collection and distribution of 68,452 black bass, 5,270 crappie, and
1,250 cat-fish. In addition, large numbers of the coarser fishes were
taken from ponds that were drying up and transferred to living waters.

‘Crappie were very plentiful early in the season, but on account of
the great difficulty experienced in transporting these fish prior to the
middle of September no effort was made to collect them until fall.

Through the courtesy of the Illinois Fish Commission the steamer
Lotus was available for making collections during part of the season,
and rendered valuable assistance.

MaNcuEsSTER STATION, Iowa (R. 8. JOIINSON, SUPERINTENDENT).

During the summer and fall of 1895, pending the obtainment of a
8pecial appropriation for the completion of the station, considerable
work was done on ponds X, Y, and Z, so that they would be available
for fish-cultural purposes the following season. A breeding-pond for
crappie, 80 by 40 feet, with an average depth of 2 feet, was excavated
and lined with plank. During the winter an appropriation of $6,000
was secured for the completion of the station, including the construc-
tion of additional breeding-ponds and the protection of the ponds and
grounds from freshets in Spring Branch, and work was commenced on
April 17.

By the end of the year steam-heating plants had been installed in the
hatchery and residence and a contract was given out for the building of
a stoue protection wall from the upper spring reservoir along Spring
Branch; 3 spawning-ponds, 75 by 17 feet, and 3 feet deep, had-been
Completed; also G rearing-ponds, 22 by 7 feet, and 3 feet deep. The
80-foot ponds previously constructed, which had been lined with cobble-
Stones laid in clay, became so unsatisfactory that the stones were
Temoved and four were lined with concrete and cement and the other
four with 2-inch hemlock plank. A breeding-pond for bass, 150 by 100
feet, and 4 feet deep, was excavated and its sides lined with plank. As
the soil is too porous to hold water the bottom will be lined with clay
to the depth of 4 inches.” The channel in Lower Spring Branch was
Straightened and widened and a stone wall was built to protect pond
X from freshets. A protection wall of cement and stone, 5 feet high
and 34 feet thick, was constructed from the wagon-bridge along Spring
Branch to a point opposite the dwelling, and the channel of the branch
Was moved 75 feet westward. Allof the low land east of the protection
Wall was filled in and graded, and the work of constructing a dam
across Spring Branch was comnmenced.
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Fish cultural operations were conducted on the same lines as in the
previous year. Ponds X, Y, Z, and W were used for the propagation of
large-mouthed bass and erappie, and two of the 80-foot stock ponds were
devoted to the culture of rock bass. Owing to the limited amount of
space and the poor results attained at other stations in the propagation
of the small-inouthed bass, work with that fish was discontinued. Atthe
beginning of the fiscal year the bass ponds appeared to contain a great
number of young fish, and it was then thought- there would be a good
crop for the fall distribution, but in July they commenced dying iu large
numbers, probably on account of the scarcity of natural food. An
eftort was made to collect natural food for them from the river bottoms
along the Maquoketa River, but the supply was iusufficient. The pouds
were then drawn down and the fry placed in troughs, and an effort was
made to feed them chopped beef and liver, but for some reason they
did not thrive on it, possibly because of their weak eondition when
transferred, and only a few were saved for the fall shipments. These
were distributed to applicants in Towa.

Early in April the adult bass were placed in the breeding-ponds,
and on May 8 the first nest was discovered in pond Z. The temper-
ature of the water at this time was 61°, Nests were seen in the other
ponds on the 10th, and on June 3 the first school of youung fish was
observed in pond Z. Schools were subsequently observed in the other
ponds. Quite a number of nests built in the mud near the edges of the
pouds contained fungused eggs, and these proved a total loss. The
indications at the close of the year are that the output will be larger
than that of the previous season. A lot of 3,000 young bass, 1§ inches
long, have already been taken from pond Z and placed in troughs, and
the experiment of feeding them maggots is being tried. Up to the end
of June several of the bass were still spawning,

The adult crappie were placed in pond W in April. They nested in
May, and on June 21 two schools of young fish made their appearance.
This pond contains an abundance of natural food, and it is thought the
results will be fair.

During the summer of 1898, 1,183 rock bass were taken from the 80-
foot stock-ponds, this number beiug the result of the spring spawning,.
In the spring of 1899, 30 adult rock bass were collected from the river
and placed with the adults already on hand, 27 being placed in each of
the two rearing-ponds. The fish were seen spawning late in June.

On July 1 there were 79,598 brook-trout fry on hand. These were
beld until September with a loss of 21,348, when 60,000 were distributed
to applicants in Iowa, and the balance held for brood stock. During
the summer 700 adult trout were coilected, making the total number
of brood fish 1,184, The first brook-trout eggs were secured on Nov-
ember 1, and collections continued uuntil the 4th of March, 286 females
yielding 246,275 eggs, an average of 861. These produced 67 per cent
of fairly good fry. The small percentage hatched is attributed to the
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fact that most of the fish were only two and three years old. During
the winter three consignments of eggs, aggregating 150,000, were
received from Leadville in excellent condition and 138,035 fry were
hatched from them. bringing the total stock to 297,097; 178,900 of
these were distributed during the spring to private applicants and
planted in the public waters of Iowa. The remaining fry were held to
be reared as yearlings.

A shipment of 22,800 rainbow-trout eggs was received from Neosho
and 200,000 lake-trout eggs from Duluth. RBoth cousignments arrived
in good condition, and the fry resulting from thém were planted during
the spring, most of the lake trout being planted in Okoboji and Spirit
lakes. The 26,000 rainbow-trout fry on hand at the beginning of the
year were distributed in the fall with the exception of 4,500 retained
for brood stock.

The graylings resulting from eggs shipped from Bozeman in the
spring of 1898 suffered severe losses during the summer, as it was dif-
ficult to get them to take artificial food. Plants aggregating 22,000
were made in Spring Branch and Bear Creek, and the remaining 1,450
were retained for experimental rearing.

The Loch Leven trout collected in the vicinity of the station the
previous fall yiclded 2,980 eggs, fromn which 2,665 fry were hatched. At
the close of the year 1,840 remained; these will be held for brood fish.

The following stock remained on hand June 30, 1899:

Calendar year in which
hatchod.
Speocies. R
1809, | 1808, Adults.
Brook trout.ccveeeieetiienrioriioniieetesieeetssaaneieatietioneraaanas ; s 967
Rainbow trout.... . O 3,265
Grn?'ling ....................
Loch Leven trout......... 45
Large.mouth black bass. 140
Rock bass ......ouuen.. 50
Crappio.....c.ccoeunrnn.n ettt ieaaeeen . 30

SAN MARrcos STATION, TEXAs (J. L. LEARY, SUPERINTENDENT).

In August work was resumed on the four ponds intended to be sup-
Plied by water wheel, and by the end of October they were completed.
This addition to the poud system adds very materially to the productive
area of the station, and its cost, including water-wheel and reservoir,
Was only $2,363.77.

- The outer banks of these ponds form a large cirele, 1,200 feet in cir-
Cumnference; in the center is a cireular mound, 80 feet in diameter, in
Which is located the distributing reservoir 20 feet in diameter and 3 feet
deep, with walls of rock and cement 24 feet thick at base, topped with
16-inch limestone coping and completed with interwoven guard rail of
half:inch ivon.  The circle is divided into four equal parts by 6-foot
embankments, making each pond the form of a keystone, with an area



LXXXVi REPORT OF COMMISSIONER OF FISH AND FISHERIES.

of about half an acre each. The depth of the ponds at the narrow ends
near the reservoir is 5 feet, and it decreases as it approaches the outer
edge of the circle, the average being about 3 feet. When the ponds
were filled with water it was found that the wheel would keep them
abundantly supplied.

To overcome the difliculties heretofore experienced in handling bass
while the work of distribution is going on, the upper end of pond M was
converted into 8 retaining-pools, 6 by 16 feet. The partitions were
built of brick and cement with concrete foundation, and each pool was
supplied with a half-inch supply pipe. This work was done largely by
the employees of the station.

In July the distribution of bass hatched in the spring of 1898 was
again undertaken, 11,720 being moved by the station force. The work
was then dmcrmfmued until the arrival of car No. 2, in December, when
four trips were made, and 5,025 black bass, 3,015 rock bass, 1,035
crappie, and 4,000 vock bass from Neosho were distributed.

Fish-cultural work was conducted on the same lines as heretofore, the
propagation of Llack bass being the most important feature. Inci-
dentally, experiments were continued in the propagation of rock bass,
calico bass, crappie, and bream, and carp and mud shad were reared as
food for the bass. TEarly in the fall the brood-fishh were transferred to
the btreeding-ponds, about 12 pairs being placed to each half acre,
experience having shown that the best results are attained by so
apportioning them. They commenced spawning on February 18, nine
days later than the previous season. This delay was undoubtedly due
to the weather prevailing during the winter, which was the coldest
recorded for many years. As in the past, they deposited their eggs on
the clay banks of the ponds instead of the piles of gravel provided
for them. As soon as the young fish were 14 inches long they were
transferred to rearing-pools, a seine of bobinet being used.

Several experiments were conducted during the scason to determine
at what age it is best to transfer the young from the breeding-ponds,
and from the results attained it was decided that they should be at
least 14 inches in length before being disturbed.

The following table summarizes the experimments referred to:

! Number

Sizo of fish. ' I‘il'"tlllhl" ! Size of pond. distributed
ot fish. from pond.
1
13 INChOB. e eiiaeteie it iee it 1,000 | 6 by 16 by 14 fect deop 735
Just after absorptionofsac........o.....o...ll 1, 000 ] b ATIE .- ceovvnnencenanens 200
Jj inches........ccovenena. ...| 1,500 3 by 50 feot .......... . 1,240
ust after absorpt,lon Of BRE.cveeiieeiiininnnnnn 5, 000 18 by 50 foeb eenierneniancnan 750

On April 18 the distribution of the fish hatched during the winter
was taken up and carried on until the close of the fiscal year. During
this period 69,800 young black bass were delivered to private appli-
cants and planted: in public waters, with a loss of only 100,
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.. It i3 a matter of regret that the railroads ot Texas, with the exception
of three—the St. Louis Southwestern, Texas and Pacific, and Fort
Worth and Rio Grande—declined to give the Commission any more
free transportation, as this will increase the cost of distribution very
greatly. It may be of interest to know that the employees of the sta-
tion traveled 18,857 miles in making the spring distribution, 9,000 of
which were free. The amount expended in traveling was 8773.43.

Of the fish distributed 37,550 of the black bass were planted in the
following streams: Tribity River, 8,000; Brazos River, 7,150; Oolorado
River, 9,300; Guadalupe River, 5,000; Nueces River, 2,500; Frio River,
2,000; Medina River, 1,400; San Saba River, 1,000; San Antonio River
(above city), 500; Pecan Creek, 700. '

As it was impossible to obtain any rock bass in Texas, 10 adults
wero transferred from the Neosho station in December and placed in a
pond 50 by 100 feet. At first the clear water appeared to affect their
eyes, but they recovered and commenced nesting on the 23d of March.
At the close of the year there appeared to be quite a number of young

Ruko for drawing aquatic plants and moss to pond banks.

fish about 14 inches long in the pond. At the same time these fish were
transferred from Neosho, 12 calico bass were received and placed in a
pond of the same size; these showed signs of nesting during the
latter part of March and quite a number of small ones were observed
on April 19.

Profiting by the experience of the past year, the adult crappie were
placed in o pond with carp so that the water would be kept muddy.
They commenced nesting late in March and at the close of the year a
number of fish about 2 inches long were observed. For breeding pur-
poses it is not deemed advisable to place more than 50 of these fish to
o half'acre pond.

An effort was made to propagate bream, and early in the winter 30
were placed in a small pond. They commenced spawning in April and
had not finished at the close of the year. '

Blind salamander and shrimp continued to come up in the water
from the artesian well, the shrimp constantly, the salamander at inter-
vals. Perhaps two or three would be found one week, and then for
8everal weeks none would be seen. Many of the specimens were for-
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warded to Washington, some alive and some in formalin, Those sent
alive were placed in 1-quart Mason jars, about three-quarters full of
water. They can be kept alive easily for nine weeks, undergoing great
changes of air temperature seemingly without inconvenience. One of
a pair furnished to the School of Science at Austin, Tex., has been
kept in an aquarium over 12 months, and about every eight days is fed
a small bit of the flesh of crawfish. One was kept alive at the station,
hermatically sealed in a Mason jar two-thirds full of water, for 31 days.

The trees planted the previous year have dore well, taking into con-
sideration the hot climate and almost total drought for 12 months,

The weather during the year has been very clear and dry, with high
winds during the winter months and unprecedented cold, the ther-
mometer registering 5° below zero on February 12, and remaining low
for nearly a week. Ice nearly 4 inches thick formed over the ponds
during this spell, but no harm resulted to the fish. Owing to the light
rainfall during the past two years, the flow from the artesian well grad-
ually dwindled, until in May it was less than 200 gallons per minute,

Rake for taking aqnatic plants from ponds.

and the overflow from the ponds was so light that the hydraulic ram
could not be operated. HHeavy rains in June caused the flow to become
normal again,

NEOSHO STATION, M1ssoURI (H. D. DEAN, SUPERINTENDENT).

In addition to the usual fish-cultural work the station employees made
many minor improvements during the year: Two spawning-ponds were
constructed at the head of poud No. 14, and quite extensive repairs were
made to Nos. 14 and 15, including new piling and new standpipes. The
material used for this purpose was 13-inch cypress, coated with pine
tar. A new barn was constructed in the rear of the residence, three
hydrants were installed on the grounds for watering the lawns, and a
refrigerator was built in the corner of the ice-house for the preservation
of liver and fish-food. An artesian well, 3-inch bore, was also sunk,
with a view to increasing the water supply, but the flow from it is
small, and the water is strongly impregnated with sulphur,

Fish-cultural operations were on about the samne lines as in the past.
The fish this year were singularly free from disease, and as a conse-
quence the output of the station was larger than usual. Of the 92,200
rainbow-trout fingerlings on hand at the beginning of the year, 83,775
were distributed in the fall, and 2,000 retained for brood stock, showing
a loss of only 7 per cent for four months, Of this loss 1,500 were prob-
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ably killed by being placed in a pond in which the piling was coated
with coal tar.

The spawning season of the rainbow trout extended from December
16 to March 10, the total take of eggs amounting to 349,629, of which
225,939, or only 57 per cent, were fertilized. 125,800 eyed eggs, were
sent to ‘other stations and private applicants, leaving 100,000 to be
hatched; from these there were on hand at the close of the year 57,400
fingerlings.

In May 10,000 wild rainbow trout eggs were received from Califor-
nia. These had been taken by the California’ Fish Commission at Sis-
son, Cal.,, and shipped to Leadville, where they were repacked and
sent to Neosho. They produced 6,600 fine, healthy fry, which will be
reared for brood stock.

The small number of eggs obtained this season and their poor qual-
ity is due to the fact that the brood-fish were in poor condition from
constant handling and interbreeding, and it is hoped the introduction
of new stock will bring about an improvement.

After the ponds containing the young black bass and rock bass had
been carefully drawn down the fish were transferred to troughs and
small pools, whore they could be supplied with water of a higher tem-
perature than it is possible to provide in the rearing-ponds. The
troughs constructed over the branch proved very successful for this
purpose, the temperature there being kept at 75° without difficulty.
The young black bass learned to take artificial food very readily, though
not so quickly as the rock bass. Of the 18,632 young black bass taken
from the ponds, 16,750, or 90 per cent, were carried through the summer
and successtully distributed in the fall. An accidental plant of 5,000
was made in Hickory Creek, the flood of July 31 carrying away the
troughs in which they were held.

From the rock-bass ponds 32,100 young were removed to troughs,
and the output in the fall amounted to 29,596. These were cared for
in the same way as the black bass,

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

ICalendar yearin which flah were hatched.
Species. "

1899. | 1898. 1897. | 1886.
Rainbow trout eeeeennnoan.. 600 720
Black bass .veevvennnnnnn.. 85 101
L T P N 65
Strawherry bass n 48

GOlIOD 16 vavaunreanrrenrenneenconceeconnnsacsnnecsacencaes]onsssoseseonsecsncns|eoaneacans 12

LrapviLLe StaTioN, CoLORADO (E. A. TULIAN, SUPERINTENDENT).

At the beginning of the year there were on hand 340,000 brook trout,
25,000 Loch ILeven trout, 41,500 grayling, 3,000 rainbow trout, 153,600
black-spotted trout eggs, and 4,900 rainbow-trout eggs. The rainbow-
trout eggs were a total loss, but, except the grayling, which were dis-
tributed in July and August, the balance of the stock was carried until
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fall with comparatively light losses. Arrangements were made during
the summer for the collection of eggs at all of the points heretofore
operated, and at a number of private ponds and lakes, The first eggs
were obtained October 7 from brood-fish at the station, and collections
continuea coming in until late in December.

The following table shows the number collected at the various points,
spawning period of the fish, number of eggs lost and fry hatched:

Source. Spawning period. E]%%:e?fl' Eggs lost. ha{‘::rﬁ'od.
Station c.ovveniiiniiiii i QOct. 7 to Dec. 17 | 202, 100 48, 600 62,300
Unevalnke ....cooceeiiicimmiiinnanannii.,, Oct. 30 Nov.21 : 76, 000 6, 650 69, 350
Smith Lake......... <...| Oct.28  Ded. 5 | 138, 000 37, 750 100, 250

©. Oct. 26 Dec. i3 : 484, 700 119, 200 360, 100
-..] 0ct. 29 Dec. 1 842, 200 241, 900 490, 300
.{ Oct. 22 Nov. 26 108, 900 42, 900 67,000

Ridf:wuy Lake......
Wellington Lake ...
Youngs Lako............

Decker Lake. --ccoeeen... ....]Nov.3 Nov.27: 1,328, 000 608, 720 533, 280
Musgrove Lake....oo.oioieinininneni o Oct.21  Nov.20 . 349,800 126, 450 122, 950
Derry Lake. ...ovmiveenniioriccmeecreeoees onun Nov. 7 Nov.16 | 36,000 | 1,400 34, 600

Of the total collections, amounting to 3,656,800, 485,600 were trans-
ferred to other stations of the Commission and to private applicants.
On May 1 there remained at the station 778,790 brook-trout iry belong-
ing to the Commission, and 1,016,340 belonging to private parties. As
Congress had made a special appropriation to be used in repairing and
remodeling the station, it was necessary to distribute all of these fish
before the close of the fiscal year; 200,000 were shipped by car No. 2
to the Bozeman station, and the balance given to applicants in Colorado,
South Dakota, Nebraska, Montana, Utah, Washington, Oregon, and
Idaho. The fry owned by private parties were turned over to them.

Steps were taken early in the spring to again undertake the collection
of black-spotted trout eggs at I'reeman Lake, and also at the Grand
Mesa Lakes. Only 18,500 were secured at the former point, but the
take at the Grand Mesa Lakes amounted to 1,727,000. By June 30
143,000 had been transferred to the station, and 1,584,000 were in
troughs at the lakes waiting for the eye-spots to develop. 'I'he results
were exceedingly gratitying, as all efforts in past years to find a good
collecting field for black-spotted trout eggs had proved fruitless.

In Aypriz and May 66,900 rainbow-trout eggs were coilected at-Lake
Loveland and Twin Lakes. The loss on the Lake Loveland eggs dur-
ing incubation was very heavy, amounting to over 54 per cent of the
take. This was attributed to the freezing of the eggs in the pan just
after they were taken. Quite a number of young trout were seen in the
lake, and it is believed that much larger collections can be secured there
next season.

In addition to eggs already mentioned, 25,000 rainbow-trout eggs were
received from the California Fish Commission station at Sisson, Cal.,
10,000 of them being reshipped to Neosho.

The stock of Loch Leven trout at this station has died out, the ounly
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eggs collected being 15,500, obtained in December from the Ridgway
Ponds. These hatched with comparatively small loss.

As there had been numerous calls for lake-trout fry in the Rocky
Mountain regions, 25,000 eggs were transferred from Duluth in January
and arrived in excellent condition, the lcss in hatching amounting to
only 200, During June 10,000 fry were shipped, and 11,700 remained
on hand at the close of the year. '

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

Calendar year in which hatched.

Species. - -
1899. | 1808. | 1897. | 1806. | 1805. Eggs.

Brook trout...ccvieeeneiirietiacecccacannennns
Looh Leven trout.....
Black-spotted trout...
Lake trout ...........
Rainbow trout. .coceevaameiiiiiiiiiiiiiaaeo,
GIayliDE ceeenereencetecnaneerancraaecesonconns

T U 102, 500

2,700

BOZEMAN STATION, MONTANA (JAMES A. HENSHALL, SUPERINTENDENT).

During the fiscal year a number of improvements were made at this
station, including the installation of a heating plant in the superintend-
ent’s residence. The warm spring was raised 43 feet, so that the water
could be flumed across the creck and used for moderating the temp-
erature in the rearing-ponds, and 12 new ponds, 10 by 25 feet, were
constructed with a complete systemn of water-supply and waste pipes.
In June a freshet carried away the flume to the warm-water spring
and the south abutment of the bridge, near the main entrance to the
g