REPORT ON THE PROPAGATION AND DISTRIBUTION OF
FOOD-FISHES.

By W. be C. RAVENEL, Assisiant in Charge,

PROPAGATION OF FOOD-FISHES.

Fish-cultural work was conducted on the same general lines as in
the past, but the results far exceeded those of any previous year.
The total number of fish distributed was 1,164,336,754, an increase of
about 100,000,000 over the dutput of the preceding year.

On the Pacific coast special attention was paid to the collection and
hatching of quinnat-salmon eggs on the Sacramento River, in the
Columbia River Basin in ‘Washington and Oregon, and on the Rogue
River, Owing to the excessive drought prevailing in California
during the summer of 1899, the water was so low in Battle Creek that
but few salmon ascended the stream, and the majority deposited their
€ggs on sand Dbars in the Sacramento. As a resultonly 1,600,000 eggs
Were taken at this point, where 20,000,000 were taken the previous
year and 48,000,000 two years before.

At Baird station, on the MeCloud River, a tributary of the Sacra-
mento, where egg collections are made from both the summer and fall
runs, the work was affected by the same cause. From the first run
6,228,260 were collected, and from the fall run 186,800, making in all
6,415,060 This was very discouraging, as over 16,000,000 had been
taken the previous year with poover facilities. The eggs were all
hatched in California and the fry liberated in the Sacramento River
and tributaries and in Eel River.

In the Columbia River Basin stations were operated on the Little
White Salmon River in Washington and on the Clackamas River in
Oregon; and though the run of salmon in the Columbia River was
boor, 10,385,000 eggs were obtained on the Little White Salmon and
2,014,900 on the Clackamas, which resulted in the liberation of
10,997,947 try in this region. Several hundred thousand of these
Were retained in Clackamas until they were from 4 to ¢ inches long
before being liberated. )

On the Rogue River 4,364,800 quinnat-salmon eggs, 200,000 silver-
E?aalmon egges, and 530,000 steelhead-trout eggs were collected. Of
the quinnat-salmon eggs 1,800,000 were transferred to Wedderburn,
QPeg-; the fry resulting were not planted until they were from 3 to 5
Incheg in length. They were fed on canned salmon, principally the
backs of heads and the tails, which are of no commercial value. The
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remainder were hatched at the station, and the 2,156,000 fry resulting
were liberated in the Rogue River.

As the collection of steelhead-trout eggs on the Willamette the pre-
vious year had been very unsatisfactory, arrangements were made to
colleet on Crystal Creek, a tributary of the Rogue River, about 10
miles above the salmon station. This work proved fairly satisfactory,
and it is believed, with the experience gained, that large numbers can
be secured next season. The eggs were all forwarded to eastern
stations, as plants previously made indicate that the steelhead is well
adapted not only for the Great Lakes, but for lakes and streams in
Montana and many of the Eastern States.

The propagation of the sockeye or blueback salmon, the most
important commercial species on Puget Sound, was undertaken for
the first time at Baker Lake, and as a result 10,683,000 fry were
planted in Skagit River and the lake. :

On the Great Lakes the white-fish and lake-trout work was the most
satisfactory ever accomplished. Arrangements were made early in
the fall for the collection of lake-trout eggs at Charlevoix, Beaver
Island, and Manistique, Lake Michigan, near which are located the
most important spawning-grounds of this species. Over 15,000,000
eggs were collected by November 10, but as only about 10 per cent
were taken prior to November 1 the work would have been a complete
failure under the old law, which provided for a rigid close season
commencing on that date. On Lake Superior the season was very
successful, over 12,000,000 being taken. The majority of the fry
resulting from the total number collected, 27,000,000, were planted on
the spawning-grounds of the Great Lakes. The white-fish work was
energetically directed on Lake Erie; large numbers of adult fish were
penned, as heretofore, at Put-in Bay, Ohio, and Monroe Piers, Michi-
gan, which yielded 235,000,000 eggs.. From the three fisheries on the
Detroit River, operated as a result of arrangements made with the
State comnission, over 34,000 white-fish were penned, which yielded
224,000,000, making 459,000,000 eggs collected at the two stations. As
aresult of the year’s work over 337,838,000 white-fish fry were liberated
in the Great Lakes, more than double as many as in 1899.

The spring proved most unfavorable for the collection of pike-
perch eggs on Lake Erie. Ice remained in the lake for weeks later
than usual, so that by the time the fishermen were enabled to set
their nets the season was actually over in the neighborhood of Port
Clinton, Sandusky, Toledo, and the other important grounds. About
138,000,000 eggs were collected by the force of spawn-takers employed
at Put-in Bay, but these were of poor quality and produced only about
57,000,000 {ry, which were liberated in Lake Erie and some of the
inland lakes of Ohio, Indiana, and Michigan. * The collecting station
on the Missisquoi River in Vermont, which had proved so promising
the preceding year, was opened in April, but the immense amount of
snow in the mountains at the headwaters of the Missisquoi melting .
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at that time caused freshets, which prevented the fish from ascend-
ing until April 14, and consequently shortened the season. The sea-
son here commenced April 22 and continued until the 31st, during
Which' period 115,000,000 eggs were collected from 1,859 females;
85,225,000 eggs were transferred to Cape Vincent and the balance
" hatched and distributed under direction of the Vermont Commission.
From the Cape Vincent hatchery 25,000,000 fry were distributed,
making a total of 37,500,000 as a result of the season’s work on the
Missisquoi River.

It is difficult to account for the large loss that occurs in hatching
Pike-perch eggs, unless it is that they are unfertilized. Unfortunately
the collecting stations are so distant from the regular station that we
have been unable, up to this time, to make careful microscopic exami-
nations to show whether this loss is due to the lack of fertilization or to
injury in transportation. It is believed by the superintendent of the
Cape Vincent station that very much better results would be secured if
the eggs were eyed at the point where they are collected, and, trans-
ferred afterwards. With a view to determining this matter definitely
arrangements were made to erect a small hatchery at Swanton, but it
was not only too small to handle the eggs collected, but the water
supply was of such poor quality that it was necessary to keep men at
work night and day clearing away the trash brought down by the
melting snows; consequently the results were very unsatisfactory and
no definite conclusions have yet heen reached.

Early in October arrangements were made for the collection of
brood cod for- the Woods Hole station; also for the establishment
of auxiliary collecting stations at Plymouth, Mass., and Kittery Point,
Me., to supply the Gloucester and Woods Hole stations with eggs.
The schooner Grampus during the months of October and November
captured and delivered at Woods Hole 2,200 brood cod varying from
6 to 20 pounds. These commenced to spawn in November and yielded
103,440,000 eggs. In addition to these the station received from the
Spawn-takers stationed at Plymouth 71,275,000 cod eggs collected
from fishing vessels which ply from that port. The work at Kittery
Was even more successful than in the past and the eggs collected
. Were of superior quality, due largely to the exceptionally good weather
Which prevailed from November to February. From this point
180,230,000 cod eggs were shipped to Gloucester between November 28
and March 23, which, with the shipments from Plymouth, gave the
Station an aggregate of 198,880,000. As a result of the work at the
two stations, 265,324,000 cod fry were liberated along the coast of New
En.gland from December.to March. The results were very gratifying,
belng over 50,000,000 greater than ever before. The adult cod which
Survived the spawning operation were tagged and liberated from the
Woods Hole gtation, as heretofors, with & view to getting additional
data with reference to their migrations, rate of growth, ete; 1,311
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were turned Joose, and before the close of the year 11 were captured
between Chatham and the New Jersey coast.

It was decided to take up the flat-fish work early in January, as
past experience secmed to indicate that a large number of fish spawned
during that month or early in February. The work was somewhat
delayed by the presence of ice in the bays in which the nets were set,
but the season proved very satisfactory; over 102,000,000 eggs were
collected, which yielded 87,115,000 fry. In view of the fact that very
unsatisfactory results had been secured during the past two or three
years where the eggs had been artificially fertilized, it was determined
this season to allow the fish to spawn naturally in the tanks at the .
station, and the results were most satisfactory.

Owing to the continued decrease of the lobster fishery, strenuous
efforts have been made during the past two yecars to increase the
output of lobster fry, but the scarcity of lobsters and the difficulties
encountered in getting the egg lobsters from the fishermen, notwith-
standing the cordial cooperation of State fish commissions throughout
New England, has made this impossible. Arrangements were made
during the winter months to colleet all of the egg-bearing lobsters
captured from Eastport to New York. The Grampus, assisted by a
steam smack, plied along the coast of Maine, and visited all of the
important fishing centers from early in April to July. Besides this,
local agents were stationed from Kittery to New London, Conn., who
purchased cgg lobsters, not only from the fishermen, but also from
the dealers in large towns. These were then transferred to Woods
Hole and Gloucester by sail and steam bhoats provided for this pur-
pose. Notwithstanding the efforts made, only 4,643 egg lobsters were
secured north of Cape Cod.  These yielded 63,335,000 eggs, from which
were hatched 58,560,000 fry, which were deposited on suitable grounds
along the coast. At Woods 1lole only 28,140,000 eggs were secured
and 22,643,000 hatched.

The propagation of shad was conducted as usuul on the Albemarle
Sound, the Potomac River, the Susquehanna, and the Delaware. The
establishment of a new shad station at Edenton, N. ., obviated the
necessity of our utilizing the Fish Hawk at that point. The season
was very backward, and at one time it appeared as though the work
would be materially reduced. The run of shad on the Potomae was
seriously affected by the unfavorable conditions and work practically
ceased by the middle of May, but operations were vigorously pushed
until the end of the month on the Delaware and Susquehanna rivers.
Thenumberof cggs collected at the four stations aggregated 316,000,000,
which produced 241,056,000 fry, an excess .of about 6,000,000 over
the previous season. The results secured on the Delaware were par-
ticularly gratifying. The run of shad was immeunse, the fish being
caught in such large numbers that there was practically no sale.  The
Fish Huwle between April 27 and May 31, when operations ceased on
account of lack of funds, had collected over 80,000,000 eggs.
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The propagation of the basses and other fishes suitable for stocking
. inland lakes and sfreams was conducted as usual at the various sta-
tions provided for this purpose. Tho results were very gratifying.
Notwithstanding the fact that there has been a large increase in the
number of applications filed during the yvear, especially for the basses,
all demands were met.
The following stations and auxiliary stations were operated during
the year, and the work accomplished at each is reviewed in detail in
the abstracts from the reports of the various superintendonts:

Green Lake, Muine. " Detroit, Michigan.

Craig Brook, Maine. ' Alpena, Michigan.

Grand Lake Stream, Maine. Sault Ste. Marie, Michigan.
St. Johnsbury, Vermont. | Duluth, Minnesota.

Nashua, New Hampshire, Quincy, Illinois.
Gloucester, Massachusetts. Manchester, Iowa.
Woods Hole, Massachusetts. Neosho, Missouri.

Cape Vincent, New York. - San Marcos, Texas.
Steamer Fish Hawk (Delaware River). i Leadville, Colorado.
Battery Station, Maryland. " Spearfish. South Dakota.
Fish Lakes, Washington, D. C. Bozeman, Montana,
Central Station, Washington. D, C. Baird, California.
" Bryan Point, Maryland. . Battle Creek, California.
Edenton, North Carolina. | Clackamas, Oregon.
Wytheville, Virginia. Rogue River, Oregon.
Erwin, Tennessee. Little White Salmon, Washington.
Put-in Bay, Ohio. i Baker Lake, Washington.

Northviile, Michigan. !
RESULTS OF FISH-CULTURE.

From correspondents in various seetions of the country letters have
been received from time to time showing tho results of plants of brook
trout, steelhead trout, rninbow trout, black bass, and crappie. The
Superintendent of Leadville station received numecrous letters from
Individuals whose lakes had been stocked with brook trout and who,
4% a result, were engaged in fish-culture from a commereial standpoint.
?As illustrative of the scale upon which this work is being conducted
In Colorado, 4,800,000 brook-trout eggs were collected by the superin-
tendent during the past fall, all except about 250,000 being taken
there from private lakes. The correspondence also shows that the
brook trout is well established in publie waters in various sections of
the State, and this is of especial interest in view of the fact that there
Were no brook trout in the waters of Colorado a few years ago.

From Montana numerous lotters have also been received from per-
Sons to whom fish had been furnished, and they all show the brook
t"f)Ut to be well adapted for the streams in that State. Mr. W, C,
Gfllmer, under date of Mareh 24, 1900, reports the capture of a brook
trout weighing 24 pounds, dressed, resulting from a plant made in
August, 1897 , in a stream tributary to the Madison River, near Ennis.

There is no doubt as to the success of the steelhead trout in some
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of the streams and lakes of eastern Montana. During the spring of
1900 over 50,000 eggs were collected from fish taken in Bridger Creek, _
‘and Mr. J. A. Davies, of Butte, Mont., reports that steelheads from 9
to 12 inches long were taken from a mountain lake in Madison County
which had been stocked the previous year.

A member of the Catlin Land and Live-stock Company, near White
Sulphur Springs, Meagher County, writes as follows:

The 5,000 steelhead trout sent us in October, 1898, were put in our spring creek,
grown up with watercress and containing a good supply of snails, water-bugs,
and worms. This creek empties into a reservoir of § or 6 acres, 6 to 8 feet deep,
from which we have caught several varying in length from 8 to 12 inches. The
flesh is pink or salmon-colored, and of good quality.

As these fish were only a year old when caught, it would seem that
they are admirably adapted to the waters of that section.

Henry Gilmer, of Lewisburg, W. Va., under date of June 19, reports
the capture of a rainbow trout weighing & pound in Howard Creek,
near Lewisburg, which stream was stocked by the Commission in 1898,
Mr. A. H. Gibboney, of Marion, Va., captured a rainbow trout 23
inches long, weighing 4 pounds 9 ounces, in Staley Creek, in August,
1900, and he reports that several hundred have been captured by Dr.
Z. V. Sherrell, of the same place, since April 15, some measuring 14
to 23 inches in length, and one weighing 34 pounds.

It has been the general impression that rainbow trout will not
thrive in New England waters, but IHon. 1. Q. Stanley, of the Maine
Fish Commigsion, under date of June 26, 1900, reports that a large -
number of these fish entered the trap of the State hatchery at Lake
Auburn the previous spring and that eggs were colleected from them.
They weighed from 6 to 9 pounds, and were supposed to have escaped
into Lake Auburn from the State hatchery several years ago, when it
had been supplied with eggs by the U. S. Fish Commission.

Mr, J. D. Patton, of Cleveland, Tenn., states that rainbow trout are -
found in Jack River and Mitchell Creek as a result of plants made
in those waters. Mr. William G. De Witt, of the Adirondack League
Club of New York, forwarded two specimens of Swiss trout on July 29,
1900, taken in a lake controlled by the club, which had been stocked
with a consignment furnished by this Commission.

Reports have reached the Commission from time to time of the cap-
ture of quinnat salmon in Lake Ontario and its tributaries. During
the past year two specimens have been secured and identified by Mr.
Livingston Stone, superintendent of the Cape Vineent Station, one of
which was ripe and weighed 124 pounds, the capture being made near
Tibbetts Point light-house in a sturgeon net.

Several years ago the Commission liberated in the tributaries of the
Potomae River 200 crappie and 200 large-mouthed black bass, and as
a consequence, from January 1 to August, 1900 (excluding April and
May), 47,795 pounds of bass were sold in Washington from the Potomae
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River. The crappie (an excellent food-fish), though not handled in
large numbers in the markets, is also very abundant.

Mr. C. N. Ironsides, of New York, under date of January 10, writes:
- Some four or five years ago, at my request, your Commission sent me 100 crap-
Die to be planted in York Lake, Sullivan County. It gives me great pleasure to
Teport to you that the planting was entirely successful. Ninety-eight were placed
In the 1ake, and the catch last summer and fall was very large. The lake is now
well stocked with crappie. :

SPECIAL INVESTIGATIONS AND INSPECTIONS.

During December, at the request of the Fish and Game Association
of the District of Columbia, arrangements were made to seine the
Chesapeake and Ohio Canal just after the drawing down of the water
for the winter, with the view to transferring the fishes remaining in
the pools to the Potomac River. This work was directed by Mr. L. G.
Harron, who between December 14 and 22 removed all the fish in the
canal from Middlekauff’s Mill to Great Falls, a distance of 92 miles.
Over 4,000 small-mouthed black bass were saved, 410 rock bass, 610
Crappie, 700 white perch, 3,800 sun-fish, and 3,400 cat-fish, besides
?O,OOO or 80,000 of the commoner varieties. Nearly 500 carp, weigh-
Ing from 14 pounds to 15 pounds, were also captured, but no small
ones were seen, and it is supposed they had been eaten by bass and
other fishes,

At the request of Mr. Moreton Frewen, of Innishannon, Ireland,
arrangements were made in May to forward a consignment of shad
€gg8s to Queenstown with the view to stocking some of the rivers of
Ireland with this valuable food-fish. On May 15, Mr. J. F. Ellis,
Superintendent of the car and messenger sorvice, delivered on board
the Oceanic, of the White Star Line, 700,000 eggs which had been
furnished from the steamer Fish Hawk. They were placed in the
Tefrigerator and arrangements were made with the steward to have
the temperature kept between 51° and 55°. Itis to be regretted that
On the arrival of the vessel at Queenstown the eggs were all dead. It
18 believed that, if an experienced messenger were sent, shad fry, and
Possibly eggs, could be successfully transported, as the vessels take
f)nly about 44 days to make the trip and there would be no difficulty
. 10 obtaining fresh supplies of water and ice en route.

In August the Fish Commission stations at Wytheville, Va., and
El‘Win, Tenn., were inspected by the assistant in charge of the Division
Of Fish Culture. The construction work accomplished at Wythe-
Ville during the past year was excellent, but in order to make the
Station efficient it will be necessary to build additional bass ponds
and make a number of improvements, which, it was estimated, will
C0st about $2,500. At the Erwin station the pond system for the
Propagation of trout was practically completed, but the grounds were
;n all. unfinished condition owing to lack of funds, and it is estimated

hat it will require about $500 to put them in good shape. The Crow
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tract, lying due south of the preésent site and containing about 40
acres, on which the Commission had secured an option with the view
to purchase, was carefully examined, and it was recommended that it
be devoted ontirely to the propagation of bass and crappie, the ponds
to be supplied with water from Indian Creek or the stream running
through the station grounds. It is recommended that an appropria-
tion of 5,000 be obtained for this purpose. '

Between November 16 and 23 the stations at St. Johnsbury, Nashua,
East Orland, Green Lake, and Woods 1Iole were inspected and con-
ferences held with the various superintendents with reference to the
conduet of fish-ecultural work. The St. Johnsbury station had been
materially improved by the construction of additional rearing-ponds,
but the water supply was still inadequate. Plans for the construction
of a large reservoir were under consideration, and an estimate of the
cost: will bo submitted with the view to obtaining a special appropria-
tion. The collection of trout eggs, which had just been completed, was
very unsatisfactory, owing to the drought which was then prevailing
throughout New England and which had caused the destruction of
thousands of adult fish by the drying up of streams.

Owing to the incomplete ¢ondition of the Nashua Station and to the
fact that the superintendent had had no opportunity to establish
anxiliavy stations, very little fish-cultural work had been done at that
point. A few thousand eggs had been collected at Dublin Pond,
and it was decided to purchase from commercial hatcheries a suffi-
cient number for supplying applicants in the State. A number of
rearing and brood ponds had been completed, but after a careful
examination of the station it was decided that it would require from
$5,000 to $6,000 to put tho station in thorough working order.

The spawning scason of the Atlantic salmon at Craig Brook closed
on November 20, two days before the assistant’s visit. Although the
number of fish purchased for this work was larger than in past years,
on account of their smaller size the output was less. The land-
locked salmon work at Grand Lake Stream was unfavorably affected
by the drought. The grounds and buildings at this station were in
fair condition and the work was in general satisfactory.

At Green Lake egg collections were still in progress, but the indi-
cations here, as at other stations, pointed to a shortage on account of
the excessive drought. In many lakes the water was so low that
salmon and trout could not enter the streams to deposit their eggs.

As the water supply has not been satisfactory for rearing trout, the
superintendent submitted a plan for inereasing and improving the
supply by raising the ddm at Rocky Pond. The suggestion secmed
practicable, and it was recommended that a special appropriation be
asked for this purpose.

At the time of the assistant’s visit to Woods Hole there were on
hand over 2,000 brood cod, weighing 6 to 20 pounds, which had been
captured by the Grampus and placed in live-boxes at the station, The






