REPORT ON THE PROPAGATION AND DISTRIBUTION OF
FOOD-FISHES.

By Jorn W. TrrcoMB, Assistant in Charge.

PROPAGATION OF FOOD-FISHES.

The work of the division was under the direction of Mr. W. de C.
Ravenel until February 15, 1902, when he resigned to accept the
position of administrative assistant in the National Museum. The
vacancy was filled by the promotion of Mr. John W. Titcomb from
the superintendency of the St. Johnsbury, Vt., Station.

In addition to the usual work of the division, which consists of the
general direction of fish-cultural work, including the propagation and
distribution of fish from the various stations, Mr. Ravenel wus repre-
sentative of the Commission at the Pan-American Exposition and also
at the Charleston Exposition, and continued the duties of representa-
tive after assuming his new position in the National Museum.

There has been no change in the policy of the Commission in respect
to the division of fish-culture, and the work is conducted on the same
general lines as in the past, the results exceeding those of any previous
year. The total nummber of fish and eggs distributed was 1,495,543,374,
or an increase of 321,709,912 over the output of the preceding year.
Of these 1,480,642,960 were for the development of the commercial
fisheries of the country, and 14,900,414 may be regarded as strictly
game fishes. The number of applications received during the year
was 3,814, an increase of 762 over the previous year, or 25 per cent.
This is in addition to the large number of fishes distributed and planted
by the Commission from the various stations, principally commercial
tishes. This increase in the output of the stations is attributable to
several causes, largely to the increased appropriation provided for by
Congress and also to the fact that the general conditions for collect-
ing eggs at most of the stations were unusually favorable during the
spawning seasons. The results reflect great credit upon the esprit de
corps of the superintendents and other employees in the field.

The following is a list, in systematic order, of the fishes propagated
and distributed by the Commission, with the scientific name and the
¢ommon name or names. The fishes artificially propagated are desig-
nated *; those simply collected and distributed are indicated thus §;
the introduced species are shown by §§; and the species propagated
as food for other fishes are represented by an exclamation mark.
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List of fishes propagated and distributed by the Ish Commission.

Silurides, Trr Car-Fisnes.
* § Ictalurus punctatus (Rafinesque). Spotted Cat; Blue Cat; Channel Cat.
* § Ameiurus nebulosus (Le Sueur). Horned Pout; Bullhead; Yellow Cat.
Catostomidee, Tir StCKERS AND BUFFALO-FISHES.
§ Ictiobus bubalus (Rafinesque). Small-mouthed Buffalo-fish.
Cyprinidee, Tre MINNows AND CARDS.
1§§ Cyprinus carpio Linnwus. Carp. (Cultivated varieties, German *Carp,
Leather Carp, Mirror Carp, etc.)
Clupeidee, TRE SEADS AND IIERRINGS.
* Alosa sapidissima (Wilson). Shad.
Salmonidee, Tne SaLmons, Trouts, WHITE-FISHES, ETC.
* Coregonus clupeiformis (Mitchill). White-fish.
* Argyrosomus artedi (Le Sueur). Lake Herring; Cisco.

¥ Oncorhynchus tschamwytscha (Walbaum). Quinnat Salinon; Chinook Salmon;
Tyee Salmon; King Salmon.

* Oncorhynchus kisutch (Walbaum). Silver Salmon ; Coho.
" * Oncorkynchus nerka (Walbaum). Blueback Salmon; Red-fish; Sockeye.

* Salmo gairdneri Richardson. Steelhead; 1ardhead; Salmon Tront.

* Salmo salar Linngeus.  Atlantic Salmon.

* Sahno sebago Girard. Tandlocked Salmon.

¥ Salmo lewisi Girard.  Yellowstone Lake Trout; Cut-throat Trout ; Black-spotted
Trout.

* Salmo pleuriticus Cope. Colorado River Trout; Black-spotted Trout.

¥ Salmo macdonaldi Jordan & Lvermann. Yellow-finned Trout.

* §§ Salmo trutia Linngeus.  Sea, Trout; Salmon Trout.

* 8§ Sulmo trutta levenensis (Walker). Loch Leven Trout.

* §§ Salmo fario Linnwus. European Brown Trout; Von Behr Trout.

* Cristivomer namaycush (Walbaum). TLake Trout; Mackinaw Trout; Longe;
Togue.

* Salvelinus fontinalis (Mitchill). Brook Trout; Speckled Trout.

* Salvelinus agassizii (Garman). Dublin Pond Trout.

* Salvelinus aurcolus Bean.  Golden Trout; Sunapeo Lake Trout.
Thymallidee, Tur GravriNas.

* Thymallus montanus Milner.  Montana Grayling.
Esocidee, Trr Pixus.
§ Esox luctus Linneeus.  Common Pike; Pickerel.
§ Lisox vermiculatus Le Sueur.  Little Pickerel; Grass Pike.
Centrarchide, Tir Basses, SUN-FIshEs, AND CRAPPIES.
* § Pomoxis annularis Rafinesque.  Crappie.
*§ Pomowis sparoides (Lacéptde). Strawberry Bass; Calico Bass,
* § Ambloplites rupestric (Rafinesque). Rock Bass; Red-eye; Goggle-eye.
* § Chienobrytius gulosus (Cnvier & Valenciennes). Warmouth; Goggle-eye.
§ Mieropterus dolomien Lacépéde. Small-mouthed Black Bass.
* § Micropterus salmoides (Lacépdde). Large-mouthed Black Bass; Straw Bass.
*§ Lepomis pallidus (Mitchill).  Bluegill.
Percidee, Tnr Prrcies.
* § Stizostedion vitrenm (Mitchill). Pike Perch; Wall-eyed Pike; Yellow Pike;
Blue Pike.
*§ Perca fluvescens (Mitchill).  Yellow Perch.
Gadidee, Tur Cobs.
* Gadus callarius Linngeus, Cod.
Pleuronectidee, Tiii FLouNDERS.
¥ Pseudoplewronecies americanus ( Walbaum),  Winter Flounder.



24 REPORT OF COMMISSIONER OF FISH AND FISHERIES.
INSPECTIONS.

During the month of November Mr. Ravenel visited Detroit and
Northville to confer with the superintendent of the Northville Station
and the State fish and game warden of Michigan, and to arrange for
the collection of lake-trout eggs in the Michigan waters of the Great
Lakes. Healso visited Put-in Bay Station, inspected the improvements
recently made, and found the station in very good condition. Various
recommendations werc made for further improvements—first, for the
dredging out of the channel and a place for anchoring the penning
crates. The station very much needs a residence for the superintend-
ent. The only available house is over 2 miles from the hatchery.

In order to familiarize himself with the work of the various stations
over which he had recently assumed charge, Mr. Titcombh began a
series of inspections in March, and before the close of the year had
visited the following stations in the order named:

Wytheville, Va., Station. Gloucester, Mass., Station.

Erwin, Tenn., Station. Swanton, Vt., Substation.
Bullochville, Ga., Station. Nashua, N. H., Station.

Neosho, Mo., Station. Battery Station, Havre de Grace, Md.
San Marcos, Tex., Station. Steamer Iish Hawk, Delaware River.
Bryan Point, Md., Station. Cape Vincent, N. Y., Station.
Edenton, N. C., Station. St. Johnsbury, Vt., Station.

All of these stations were found to be in good condition, but each
one seemed to have more or less need for improvement in order to
keep the work up to its fullest capacity. At the Wytheville Station
the buildings and ponds were found to be in very good repair. An
ice-house is needed, as it is possible to collect at the station all the ice
necessary for fish-cultural work if storage room is provided for it.
The superintendent was instructed to introduce a power chopper for
preparing fish food. A bad feature about this station is the fact that
the spring is gradually failing in the amount of water flowing from it.

The Erwin Station is very attractive in appearance, and everything
being new was in good repair with a few exceptions. The superin-
tendent’s residence is small and cheaply constructed; it should be
enlarged and the chimney rebuilt. Arrangements were made for the
construction of five new ponds for the propagation of bass and other
pond fishes and for inclosing the station with a hog-proof wire fence.

The station at Bullochville, Ga., was found to be in first-class condi-
tion, both as to buildings and ponds. One of the main sources of water
supply is not on the station property. It would be a great improve-
ment to the station if an additional purchase of land could be made, to
include the source of water supply and straighten the boundary lines.

At Neosho the buildings had been recently repaired under a special
appropriation and the ponds were in course of construction and repair,
The station is very inadequately supplied with water, and an additional
supply can be obtained only at large expense.

The station at San Marcos, Tex.,and everything connected with its
conduct, was very satisfactory. The demands upon this station are
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increasing annually, owing to the opening up of new territory and the
remarkable results attained from the fishes already distributed. These
conditions make it desirable to acquire additional land for pond culture.

The shad stations at Bryan Point and Havre de Grace, Md., were
visited during the period of active operations, and everything was found
to be working most satisfactorily. The Fisk Zluwk, engaged in shad
work on the Delaware River, was also visited before the close of the
egg-collecting season. '

The shad station at Edenton has in conncction with it three marsh
ponds for the propagation of black bass and crappie, but it is ques-
tionable whether the station will ever be of value for other work than
the propagation of shad. It is a well-built and well-equipped station,
in fact, the most complete shad station of the Commission. It would be
cconomy, however, to have in connection with it & boathouse to shelter
the launches and other boats and to give additional storage room.

When the station at Gloucester, Mass., was visited everything was in
readiness for the lobster work. Arrangements were made for the con-
struction of a breakwater in which to keep the fish-cars for retaining
live cod and lobsters. The capacity of the station for fish-cultural
work should be increased by an addition to the hatchery.

At Swanton the work of collecting pike-perch eggs on Missisquoi
River was placed in charge of Supt. Livingston Stone, of Cape Vincent
Station, and arrangements made for its conduet during the scason.

At the Nashua Station the chief problem was the shortage of the
water supply during the summer season, and methods for increasing
the supply were fully discussed with the superintendent. In the
hatchery there had been an unusual mortality among the brook-trout
fry, undoubtedly duc to the lack of sufficient flow of water upon the
cggs during the period of incubation.

At the time the Cape Vincent Station was visited no fish-cultural
work was going on, the product of the station having been previously
distributed. This station is entirely dependent upon the collections
of eggs from other stations for its source of supply. The capacious
batchery building is capable of turning out a great many young fish
and is well supplied with the necessary apparatus and equlpment.
Al‘rangements were made for obtaining water from the 01.fy wox.'ks
upon a more economical basis. The beating apparatus at this station
is not satisfactory, owing to the inordinate amount of coal consumed
by it. A new and more economical heating plant should be installed.
Extensive repairs upon the wharf will soon be necessary.

The St. Johnsbury Station is still inadequately suppll.ed with water,
the special appropriation for necessary improvements belpg kept unim-
pired until satisfactory arrangements can be made for its economical
expenditure. ;

The traveling expenses incurred were much less than t_he saving at.one
station, resulting from the changes made as a result of the inspection.
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METHODS OF FISH-CULTURE.

Few improvements in the methods of fish-culture can be recorded
for the year. The most notable one may be the method of taking
salmon eggs at the Baird, Cal., Station and substations, whereby from
10 to 15 per cent more eggs are obtainable from the same number of
fish than heretofore. This is accomplished by cutting the salmon
open after the usual stripping and washing the bloody eggs thus
obtained in a normal salt solution before fertilizing them, as explained
in detail under the summarized report of Baird Station. Thisimproved
method will be adopted at the other sulmon stations the coming year.

At Put-in Bay, Ohio, Superintendent Downing has devised a new
hatching-jar along the same general lines as the Stranahan jar, except
that it is of a different shape and of greater capacity. It has been
adopted for Put-in Bay Station.

In pond culture, by which is meant the propagation of the basses
and other fishes, the eggs of which are handled and hatched in ponds
by the natural process, little definite progress has been made. The gen-
cral fecling among fish-culturists in charge of pond stations is that the
ponds for the propagation of bass and other fish should be made much
larger than at present—in fact, as large as possible and still have them
entirely under control so that the fish can be removed as wanted.

The following stations and auxiliary stations were operated during
the year, and the work at each is reviewed in detail in the abstracts of
the reports from the various superintendents:

Green Lake, Maine. Detroit, Michigan.

Craig Brook, Maine. Alpena, Michigan.

Grand Lake Stream, Maine. Sault Ste. Marte, Michigan.
St. Johnsbury, Vermont. Duluth, Minnesota.
Nashua, New Hampshire. Quincy, Illinois.

Woods Hole, Massachusetts. Manchester, Iowa.
(GGloucester, Masgachusetts. Bellevue, Iowa.

Cape Vincent, New York. San Marcos, Texas.
Swanton, Vermont. Neosho, Missouri.

Steamer Fish Tlawk (Delaware River). Leadyville, Colorado.
Battery Station, Maryland. Spearfish, South Dakota.
Bryan Point, Maryland. Bozeman, Montana.

Fish Lakes, Washington, D. C. Baird, California.

Central Station, Washington, D. C. Battle Creek, California.
Wytheville, Virginia. Mill Creek, California.
Edenton, North Carolina. Rogue River, Oregon.
Iirwin, Tennessee. Clackamas, Oregon.

Cold Springs, Georgia. Little White Salinon River, Washington.
Put-in Bay, Ohio. Baker Lake, Washington.
Northville, Michigan. .

GRrEEN LAkE StaTioN, MAINE (E. E. RACE, SUPERINTENDENT).

The work at the Green Lake Station has been confined entirely to
the propagation of the brook trout and landlocked salmon. During
the summer months, in addition to the usual fish-cultural work, inves-
tigations were made with the view to establishing new field stations for
the collection of eggs, and as a result operations were inaugurated at
Alligator Lake, in Hancock County, and Sourdnahunk Lake, in Piscata-
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quis County. The field stations operated in previous yecars at Green
Lake, Pattens Pond, and Branch Pond were also reopened and operated.

At Alligator Lake a log camp was constructed for the shelter of the
fishermen, and a temporary hatchery for eying eggs was erected and
equipped with the necessary apparatus for conducting operations. At
this point it was thought that brook trout could be captured on the bars
and landlocked salmon at the outlet of the lake, but although the
water and weather were both favorable, and the station in the hands
of experienced fishermen, no salmon and only 52 brook trout were
captured. From the trout 21,000 eggs were obtained, 7,000 of them
being transported direct to Green Lake Station within 24 hours after
being taken from the fish. The remaining 14,000 were laid down in
the temporary hatchery to he eyed, but after holding them from 15 to
20 days in a temperature of 38° F., it was found that the expense of
developing them at the point of collection would be very large; they
were therefore transferred to Green Lake Station before the eye-spots
appeared, but all died en route.

Sourdnahunk Lake is 55 miles northwest of Patten, in an unbroken
wilderness, and is probably at the highest clevation of any lake of
equal size in the State. It is 4 miles long by 1} miles wide, and is
the breeding-ground for nearly the entire west branch of the Penob-
scot River. No fish arc found in the lake except brook trout and
shiners. The adult trout averaged a trifie less than a pound in weight,
the largest weighing 2 pounds. Owing to the expense of transporting
suitable material from Patten, nets were used for the leads of the traps
and sides of the confining pens, but these were destroyed by a moose
swimmning around in the lake about the time the fishing season hegan.
Temporary pens were built of poles and the fish were captured by
means of scines, All the fish that could be safely held in these pens
were caught before any of them had commenced working on the
spawning-grounds, as many as 800 being taken at one haul of the
seine. The total number recorded as captured was 4,275 males and
5,725 females; 4,047 females were stripped and yiclded 1,470,000 eggs.
As the lake froze over two weeks earlier than was expected, the rest
of the females were liberated by cutting holes through the ice and
removing the stakes in the pens. The eggs were eyg@ in troughs set
up in a small tent, the troughs being not more than 6 inches nbove- the
ground; but notwithstanding the fact that two fires were lﬂ(ept, night
and day, the water temperature dropped to the freezing-point sev.eml
times, and 190,000 were lost by freezing to the bottoms of the hatching-
troughs.  On February 19 the eggs were packed out, but on account
of the decp snow between Sourdnahunk Lake and Patten they were
on the road three days, and 10,250 died en route. Of the 1,280,000
which reached Patten in good condition, 320,000 were shipped to the
Maine Fish Commission and 50,000 to the Parmachenee Club, Camp
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Cavibou, Maine. The others were transferred to Green Lake to be
hatched, and the losses on the eggs and fry were very small.

Operations at Green Lake for collecting landlocked-salnon and
brook-trout eggs were inaugurated as in previous years, but owing to
the fact that the water in the lake was 14 inches lower than during
any fishing scason in the past seven years no fish were captured in the
trap at Great Brook near the spawning-house, it being impossible for
them to get over the bars at the mouth of the brook. This is the first
season since the establishment of the hatchery that the fish were
unable to ascend Great Brook during the spawning season. A large
pound net was operated on what is known as the middle ground,
between the hatchery wharf and the outlet of the lake, but owing to
unprecedentedly'low water no fish were captured in it. A pound net
set southeast of the bar at Great Brook in 10 feet of water captured
2 brook trout and 164 salmon, half of cach species being females.
From these fish 2,000 trout and 194,000 salmon eggs were taken. The
female salmon caught late in the season were all small, and averaged
a trifle over 2,365 eggs to the fish. Some eggs were from immature
salmon, apparently 4 or 5 years old, and, as a result, 25,000 died
within a few days after being laid down in the troughs.

At Patten Pond, owing to the low water, only 56 brook trout and 2
male salmon were captured. The trout yielded 33,000 eggs, which
were transferred to Green Lake Station in good condition.

In September the collecting station at Branch Pond (Winkempaugh
Brook) was ropaired and put in shape for the season’s work. The
water at this point was higher and general conditions more favorable
for the capture of fish than at any of the other field stations. How-
ever, the lake froze over ten days carlier than the previous year, which
prevented the capture of the usual number of salmon.  On October 14
the only rain of any importance during the fishing season raised the
water in the brook from 8 to 10 inches, and as a result 110 brook trout
(25 males and 85 females) and 35 salmon (22 males and 13 females)
were captured. The total take of fish at this point for the season was
142 trout and 50 salmon. Owing to the scarcity of male brook trout,
16 were captured at Harriman’s Pond and transferred to this station,
but after using all the male fish available there were still 25 large
females unstripped, and as it was impossible to obtain milt for fertiliz-
ing their eggs, they were liberated. The total collections at Branch
Pond amounted to 56,000 salmon eggs and 85,000 brook-trout eggs.

The landlocked-salmon eggs secured at all points numbered 250,000,
and 45,000 of these were shipped to applicants in Massachusetts, Ver-
- mont, New York, Utah, and Colorado. The remainder were hatched
for rearing and distribution as yearlings in the fall. The stock set
aside for this purpose was materially increased during the spring by
the transfer of 100,000 young salmon from the Craig Brook Station,
the loss on these in transit between the stations amounting to 1,551.
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In addition to the 1,613,000 brook-trout eggs collected at the field
stations, 200,000 were purchased from George F. Lane, Silver Lake,
Mass. These reached the station in excellent condition, only 1,370
having died en route, and the resulting fry were strong and active, the
total losses on eggs and fry not exceeding 4 per cent. All but 15,000
of this stock, which are being held for brood fish, were distributed in
May and June with the fry derived from the collecting stations, the
total output aggregating 1,081,388, This work was all done by the
regular employces of the station, and was completed by June 20.

The following shows the ﬁeld stations operated in connection with
Green Lake Station, and the number of fish and eg'(rq obtained at each:

Stations. l Species.

| ‘\[ules ll«.mulew ; Total. I:tpgébggr

Branch Pond................ l Brook trout ............... ... ... | 41 | 10t | 142 l 85, 000
Do oo Lundlocked snlmon ; 28 2 50 i 56,000
Patten’s I’ond. ..of Brook trout......... .. . 29 ¢ 27 35,000
Do........... ...| Landlocked salmon. .. .. 2 e 2 R
Sourdnahunk Lak ...|] Brook trout........... | 4,276 0 5,725 | 10,000 | 1,470, 000
Alligator Lake ..............1... . (00 S . 20 32 r)z 21,000
Green Lakc ................ Aol .. 1 1 2,000

...................... Landlocked salmon.. 2

Brook trout

s-:l 16, 194, 000
%

At the closc of the year the stock of fish on hand consisted of 264,088
landlocked salmon fry and 129,514 brook-trout fry.

A special appropriation for general repairs and improvements hav-
ing heen provided, the western wing of the dam at Rocky Pond, 53
feet long, was removed and replaced by a new wing 189 feet long, and
surmounted with 4-foot flush boards. Two hundr cd and fifty fect of
the main supply flume was replaced and 5,000 feet of it repaired.
For the purpose of housing the steamer Senator and other boats during
the winter, a boat-house 57 fect long by 22 feet wide, with a roller rail-
way 384 feet long leading to it, was constructed near the station wharf.
The hull of the steamer Senator was replanked, calked, and otherwise
repaired. Sixteen hatching-troughs were constructed for increasing
propagation facilities in the hatchery; the bridges between the hatchery
and Rocky Pond were repaired, and much work was done in grading
around the north and south reservoirs, hatchery buildings, and rearing-
ponds. The coal shed at the outlet of Green Lake, together with 7
or 8 tons of soft coal, was burned on October 17, it prosumably having
been struck by lightning.

Cral¢ Brook StaTioN, MaiNg (C. G. ATKINS, SUPERINTENDENT).

The work at the Craig Brook Station and its two auxiliaries, Matta-
gamon and Grand Lake Stream, has been applied to the propagation
of the Atlantic salmon, landlocked salmon, quinnat salmon, steelhead
trout, brook trout, rainbow trout, Scotch sea trout, and gruyling. .

The work at the Mattagamon auxiliary was wholly tentative, aiming
at the capture of wild Atlantic salmon near their natural spawning-
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beds for the collection of spawn, as a substitute for the present system
of obtaining spawn from salmon purchased from fishermen about the
mouth of the river and impounded during the summer in a stream
near Craig Brook. At the beginning of the year a weir of novel form
was in operation and an inclosure ready to capture all salmon secking
to ascend the East Branch, but on account of the very low water the
salmon failed almost wholly to surmount the dams in its lower course,
and scarcely any reached the East Branch. In consequence of their
failure the station was abandoned in August.

At the beginning of the year the stock of Atlantic salmon consisted
of 238 adults in the Dead Brook inclosure, 800,295 fry, and 411 fish 2
years old.  Of the 2-year-old fish 16 were distributed in August, and
the remainder were carried through the year with a loss of 19. The
fry wore reared to fingerlings, and as a result 282,400 were distributed
in October and 851 kept to the end of the year. From the 238 adult
salmon 832,300 eggs werc obtained, of which 315,000 were distributed
in the winter and 397,409 hatched in March and April.  Of the fry
thus obtained 48,715 were liberated in June, and 326,186 remained on
hand at the close of the ycar in course of rearing. Preparations have
been made for cnlarging the Atlantic salmon operations the coming
year by the collection in May and June of 614 adult saulmon, of which
589 remained alive at the close of the ycar.

The stock of landlocked salmon on hand at the opening of the year
consisted of 4 broods, of which 24,229 were fry and 1,796 were from
1 to 3 years old. The fry werc all fed until November, when
20,758 of them were distributed. Of the bulance 2,407 remained on
hand at the end of the year. At the Grand Lake Stream auxiliary
79,312 landlocked-salmon fry were on hand at the beginning of the
year. These were a part of those reserved for the preservation of the
species in the waters where the eggs were collected, und 53,825 were
reared and liberated in Grand Lake Stream and vicinity in October,
During October and November the run of wild salmon from Grand
Lake down into the stream for spawning purposes was unusually heavy,
and the weir intercepted 3,210, of which 1,464 were males and 1,746
females. The eggs obtained from the latter amounted to 1,448,274,
the largest number collected at this point since 1884. Of these, 225,000
eggs were distributed, and there were hatched from those retained at
Grand Lake Stream 505,513 fry and at Craig Brook 282,482, Of the
fry at Grand Lake Stream 429,785 were liberated in the lake and stream
in June and the remainder, 68,949, were held for feeding.  From Craig
Brook 100,000 of the fry were transferred to the Green Lake Station
in May, 90,000 were distributed in June, and on June 30 there were
67,546 on hand.

Of the 9,137 fingerling brook trout on hand at the beginning of the
year 1,243 wore distributed as yearlings.  From the few adult brook
trout on hand 8,500 eggs were collected, and the fry from these eggs,
amounting to 5,475, were distributed in local waters.






