XX.—REPGRT OF OPERATIONS AT THE WYTHEVILLE STATION,
VA., FROM JANUARY 1, 1885, TO JUNE 30, 1887.

By MARsuALL McDONALD.

The plans projected during 1884 for exteuding and improving the
facilities for work at this station were carried out during the summer
and fall of 1885, under the direction of the Commissioner of I'isheries
for the State of Virginia, and the cost of the exteusive improvewments
made was defrayed by the State Commission,

The station is now substantially complete in its equipment and ap-
pointments. Additional ponds will be needed from titme to time to pro-
vide increased eapacity for rearing trout and other species for distribu-
tion,

Much also remaius to be done in providing access to and circulation
through the grounds Ly the counstruction of good graded roads, in
erecting substantial inclosures for protection from depredations, and
in improving the amenities of the grounds by planting trees and shrubs,
clearing up the undergrowth, and turfing bare and unsightly spots.
But the station may uow be regarded as fully equipped for its work ;
and a description of its location, buildings, ponds, and grounds, and its
facilities for production aud distribution of the Salwonide will well
illustrate its importance and value to the work of the U, S. Fish Comw-
mission,

(1) Location.—The station is situated in southwestern Virginia, about
3 miles east of the town of Wytheville and immediately on the line of
the Atlantic, Mississippi and Ohio Railroad, which, with its extensive
conuections northeast and southwest, traverses that broad belt of
mountain region which stretches from New York to Georgia and Ala-
- bama and is the natural trout region of the Middle and South Atlantic
States. The facilities thus afforded for expeditious and satisfactory
distribution to the most distant points are all that can be desired.

A railroad siding, not a huudred yards from the station and accessi-
bl¢ by a good graded road, affords every convenience for satisfactory
distribution by car and messenger service. .

(2) Water supply.—This, which aggregates 1,100 gallons per minute, is
aflorded by two bold springs, coming to the surface in an oval depres-
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sion or basin in the hillside to the north of the hatchery. The water
supply for the hatching-house is drawn from the upper spring (see Plate
1) through a 4-inch iron pipe conveying about 120 gallons of water per
minute. The excess of water from the upper spring is conducted DY
shallow flumes, which also serve as spawning races, through the two
ponds, 12 by 50 feet, which are reserved for tho oldest breeding trout.
Escaping from the lower of these the discharge unites with that from
the lower spring and is conveyed by a tunnel under the hatchery to
the sloping hillside south of this building, and the whole discharge
from the springs is thus utilized for the supply of the suceession of trout-
rearing ponds constructed on the rather abrupt slope extending from
the hatchery to the valley below.

The station, it will be seen (Plate II), presents remarkable advan-
tages in the large water supply available for fish-cultural operations,
and in the fact that the distribution both to the hatching-house and
ponds can be made by gravity, thus eliminating one very considerable
item in the cost of maintenance of stations where circumstances require
the water to be pumped to a higher level before it ¢an be utilized. One
serious trouble relating to the water supply yet remains to be corrected.

During the seasons of heavy and prolonged rainfall the springs be-
come muddy, and although the muddy water does not appear to be
directly injurious, the fact that proper observation and attention can
not be given to the eggs and young fish may give rise to serious losses-
Where this muddy condition is prolonged the gills of the larger trout
become congested or inflamed, and any of our losses of fish have
doubtless originated from the abnormal condition of water, if not di-
rectly attributable to it.

It is expected to get rid of this trouble and embarrassment to the
work either by the use of a settling reservoir or by devising effective
methods of filtration. Experiments are now in progress with a view to
determining the most convenient and available means to accomplish
the desired end.

(3) Hatchery.—The building first occupied as a hatchery was an old,
log still-house, fitted up with hatehing troughs affording capacity for
the development and hatching of 300,000 trout eggs. In the spring of
1886 this building was removed, and on its site was erected the present
cowfortable, convenient, and well-equipped station. It is shown in
elovation in the general view of buildings, ponds, and grounds (Plate
II). Details of interior construclion and arrangements are given in’
Plates ITL, IV, V.

The building is 50 feet Ly 25 feet and two stories high. The base-
ment or lower story is of stone, the floor of concrete, so that it may be
flushed with water and thoroughly cleaned whenever necessary. This
floor constitutes the hatchery proper, and is fitted up with troughs and
hatching jars, as shown in Plate III. As at present arranged, about
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800,000 trout eggs can be incubated conveniently ; by crowding, pro-
vision could be made for 1,200,000 eggs. Under the hatching troughs
and supplied by the overflow of the water from these are an equal
number of nursing t roughs for the young trout.

Experience has shown that it will not do to transfer them to the open-
air ponds until they are several months old. It is proposed to make
additional provision for twenty-five more pursing troughs in a separate
building, and so increase the capacity of the station as td enable us to
Tear and furnish for distribution each season not less than 200,000 year-
ling trout.

The second story of the hatchery is framed, and the-interior is ar-
ranged for office, storage, and quarters, as shown in Plate IV.

(4) Work done.—The work of the station was at first directed with
the view of producing the eggs and young of the Rainbow Trout
(Salmo irideus) for distribution. The breeding fish have been reared
from eggs obtained from native wild fish at Baird Station, California.
These spawned first in the winter of 1853-’84, and, in the winter of
188687, we obtained from our own stock of the Rainbow Trout, 220,000
eggs. The work of the station has been by degrees extended and di-
versified so as to provide for the pond-culture of Carp, the Goldfish,
the Rock Bass, and-the small-mouthed Black Bass.

For the better economy and distribution of the work of the station,
arrangements were begun in 1885 to accumulate a stock of the native
or red-spotted trout of the Eastern States by the collection of wild fish
from streams of Virginia and by hatching and rearing breeding fish at
the station from cggs obtained both {rom Michigan and from the North-
castern States. The eggs from the West gave fry of feeble vitality,and
the percentage reared was very small. The- stock of breeding fish on
hand consists of a few hundred of the native Brook Trout and about
2,500 one and two-year old fish reared from eggs hatched at the sta-
tion. It is probable that a few thousand eggs will Dbe obtained during
the winter of 1887—'88. Only a small number, however, will mature
enough to spawn before the winter of 1888-"89.

The current work of production and distribution for the fiscal year
Veginning July 1, 1886, is given in the following tables. The receipts
of fish and eggs by collection from our breeding fish and from open
waters and by transfer from other stations are given in Table I. The
distribution of fish and eggs from the station during the fiscal year be-
ginning July 1, 1886, is given in Table IL
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TABLE [.—Receipts af_/tylz muh/q« at Wytheville Slation for the year l'll(ltllj June 30, 1857

S])L(IOB Wlmucomcuwd ‘ de l Lg;:a ‘ FHh

S Apr 14|

u', 000

California trout. ... C('Ilfl.ll \tf\.lum 1\) \V [N P'\u(\

Do oo i, | Central Station, by W. A, Dunnm--tou May 4. [
ceo eee.n| Collectod at W) theville Station i
B A P
Brook trout | Northville Station, by R.S. Johnson -t Dee. 11
Do.. { Northvitle Station, by express ...... Jan., 2
Do.. | Jm hard I, Follott, Windham, Conn. .1Jan. 8.
Do. Central Station, by W, F. I’u"e ................ Apr.14 .
! Total oo iicriciieineae i
! =
Brown frout . ..... 1 Fred. Mather, Cold Spring Havbor, N.Y ....... Mar. 17....
37 JOUUU | Central Station, by W. A. ])unmn"ton .. Moy 4.0
Landlocked ‘mlnum| Chas. G. At,lmw, Grand Lako Stlcum Me....... Mar 13....
Red-eye pt ereh ..., 1’(-.11\ (,mek Pulagki (,ount) Va Aug. 16.
Do.. Aug. 16.
Do.... June23....[.
Total cooiee i sevecasecsstnatnnses “
Bl.ukb'xss ......... New River, Giles County, Va . Aug.16....|... s 1o
............. Reed Crock, Wythe County, Va.. June 23....[. tn
T DD PN .

............. ] Central Stetion, Washington, 1D, C ..
Dol l ...... L fereceraeaas
i 1 S 452
S 1 Broeders. s Yearlings.

‘TaBLE II.—Distribution of fish and eggs from Wytheville Station for the year ending June
30, 1

Species. | Where sent. Date. Eggs. Fish.
California tront ---| 1. G, Parsons, Nntural Bridge, Va..... Aug. 11 |eeeenn... 100
M. C. Treiber, Staunton, Va...... ... Aug. 11 . *100
! North River, Weyor's Cave, Va .. .{ Aug. 11 7497
| A.Y. Stevens, Nashville, Tenn..... ..| Aug. 17 '100
Edward D. 1licks, Nashville, Tonn. .| Aug.17 *50
1. Eads, Warrenaburgh, Mo. ... .| Aug. 17 9
Trilmmry of Maramec River, Mo. - .1 Aug. 17 |. 925
Tributary of Gasconade River, Mo . Aug. 17 . *750
Tribatary of Qsage River, Mo..... .| Ang. 17 .. *950
Tributary of Noosho River, Mo S Aug 17 0L 026
Tributary of Whito Rivor, Ark . . Aug. 17 | *1,110
. (xwu.uL Harioan, Olympic, Va . Aug. 20 w50
................................... Aug. 2l . *50
Wlllum Spangler, Speedwell, Va ........ ... %opt 20 _*20
Stouy Fork of Reed Creek, Wythe County . Sept. 20 . 1100
Eli F. Thomas, Grant, VR, .c..oo..uo.. ... ..l 8ept. 21 |. *25
leadwators of James River, Ve -........ .| Sopt, *400
.| Stony Fork of Reod Croek Wythe County, Va. Sept. 23 *500
Cacapon River, W. Va ... ... ......0.. . Oct. 12 *400
Honry Stowart, H)ghlmul N.Cocereeannn Oct. 19 400
D. Il Mackall, messengor, Washington, D. Nov. 71}. *a00
J. W.Davis, Atkin's Tavk, Va .............. Nov. 13 |.. *35
D. 1. \Iuckn]l mesgenger, \lenn;.:t.on. D.C Nov. 15 |.. *250
V. G. Shepard, F° aber's Mills, Vi, . ovoenooeesons Nov. 15 .. *100
Nowton Simmons, messenger, Washiugton, D.C..| Jan. 6 .......... *225
M. MeDonald, Washington, D, C . 20775000 | eaneee e
Max von dem Borne, Bornouchen, Germany.. .24 10 000
N. Jounet, Paris, Franee ......o...c...... ... 20 5006 |
Deutsche Fischerei- Verein, Berlin, Germany .7 i 15 000 I
........... do e e i . 14 15, 000
National Fish-Culture Association, Londow, Eng: . 21 | 10, 000
and. ,

* Yearlings. t Two years or moro.
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TABLE II,—Distribution of fish and egga from Wytheville Stalion, ete.—Continued.

~——

Species.

Whero sent.

Date. l Egzgs. |[

Tish.

=

1E
g Wl Hoxie & Co., Carolina, IR 1.
I Charles . [lardie, Now York, N. Y
i Long Meadow Run, near Hagerstown, Mad..

! Rush Run, near Hageratown, Md ..

.] North Fork of Reed Creek, Wythe County, Va ..

M. V. Osborne, Cold Creck Hatehery, Oluo.......
Ti. G. Shortlidge, Wilmington, Del...
. H. Frishmuth, Philadelphia, s

. W. Delawder, Baltimore, Md .............
Almshousoe Run, near Hagerstown, Md .
Walker's Run, near Hagerstown, Ma .
South Fork of Reed Creek, Wytho County,
Holston River, nenr Marvion, Va
Cove Creek, Wythe County, Va . ...
Walker's Creek, Bland County, Va

-1
(

L. S. Allison, Wythe County,
DYOLAL cennenenmereneranencaanannaneaa s :

Dovecvcarcecoencnans

Feb. 21 10,000 |
Feb. 21 5,000
I'eb. 26 5, 000
Feb.

Mar.

98,000 |

Long Meadow Ruun, near Hagerstown, Md. .
Almshouse Run, near Hagorstown, Md.

Rush Run, noar Hagerstown, Nd
Whalker's Run, near Hagerstown, Md .
_| Cove Creek, Wytho County, Va
| Waiker's Creel, Bland County, Va .

Mar.
Muar.
Mar,
Mar.
May

3t
31
a1
31
24

27 |-

|

cked salmon ,

Landlo
Do

L. S. Allison, Wythe County, Va
Total cee e iiieaeieemeercnrraneaes ceeemaaaean

. C. Parsons, Natural Bridge, Va
M. C. Treiber, Staunton; Va......
‘I'ributary of Gasconade River, Mo .
Willinm Spangler, Speedwoll, Va.
Lh F, Thomas, Grant, Va
S. N. Iufford, Wythoville, Va
D. B. Mackall, mossengor, Washington, D.C .

Total

Tributary of Sheuandoah River, Staunton, Va....
Sonth Forlk of Shenandoah River, Wauynesbor-
ough, Va. .

20

. *1,007
411, 000

12,097

0 [ V0171 | I R aEer
Red.eyo perch ... | W. L. Bumgardner, Staunton, Va . cceeveueaecenns- e
1Do. ... . L. W. Stocdman, St. Lonis, Mo._.. *60
Do.. _1 Cowpasture River, Bath County, Va. *600
Do. . I Cacapon River, West Virginia..... *500
Do., . W. 0. Watson, Charlotteaville, Va *200
Do | W.E. Grant, Grantland, Vo, ceoenenaeiaa- *100
Do. ! D. B. Mackall, messengor, Washington, D. € *400
Do.. . V.G, Shepard, Fabor's Mills, Va........... 4100
Do.. T L.S. Pendleton, ¥rederick's Hall, Va .. 50
Do. I Fred Mather, Cold Spring Harbor, N.Y ... ...... 5
Da.. 2’| Nowton Simmons, messenger, Washington, D.C.. §6
Do......... ] . M. Robinson, messengor, Washington, D.C..... §12
[ Total aeeeeennnvaennn oo e 2,103
Black bass......... | J.D. Eads, Warrcssburgh, Mo......... PN Aug. 17 |eoeeanaans 48
Carp (loather). . ...! Ninoty-ono applicants in southwest Virginia and |..........).
. | east Tennessco.
Carp (scale) ....... | South Fork of Reed Crook, Wythe County, Va....| Jan.
i Lo Y L
Tonch ...c......... | South Tork of Reed Crock, Wytho County, Va ...t Jan.
Golafish. ........ , Mrs. O. J. Smythe, Wythoville, Vv oooeens July
Do_. L0 Bwald, Parig, Tox. oo veeenn. July
Do.. Mra. Emma W. Guy, Glade Spring, Va | Aug
Do . Miss Duisy Bedford, Vicksburg, Mias . . Aug.
Do. 15, M. Robinson, Fayottevillo, N.C ... .1 Dec,
Do ¢ Charles Hancoek, Wytheville, Va . | dan,
Do. J. G. Bollbrook, Wythoville, Va . - dan
Do. U Charles Bwald, Wythaville, Vi, - May
DO eeeenenn . Hom C. T Trigy, Abingdon, Va.cooooioieenoonens e
Total Nl
i

—_—— e s

* Toarliu gs:

i Two years or more.

) § Breodors,
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From the eggs hatched at the station during the season we have now
in our pounds for distribution during the fall of 1887, according to the
estimates of the superintendent of the station, about 60,000 California
and Bastern brook trout, from 3 to 5 inches in length.

During the spring of 1887 our facilities for pond-culture were extended
by the construction of a series of ponds covering about 2 acres, for the
cultivation of the rock bass (Ambloplites rupestris), a species well adapted
for pond-culture and rapidly growing in favor with those desiring a
species of easy cultivation, with gamy characteristics and of good flavor.

The landlocked salmon bred during the season were held in ponds at
the station until June, 1887, and then transferred to the headwaters of
the Shenandoah River, in Augusta County, Va. They were from 23 to
3 inches in length when planted, and about 25 per cent. only of the
eggs received survived.

The stocking of the headwaters of the Shenandoak with salmon is to
be regarded as an experiment in acclimation rather than assured fish-
cultural work. 1t js hoped that by the selection of a variety of salmon
that has largely lost its migratory instinets and by hatehing it and
constraining it to live for some months iu a much higher range of tem-
peratare than is natural to it, it may become habituated to its new en-
vironment and become resident in the Potomac River basin, Should
but a few survive and spawn it is probable that the young will exhibit
considerable modification of habit and be in better accord with their
environment, and after a succession of generations develop a distinct
race, finding congenial habitat in streams with a higher range of tem-
perature than is found in the natural salmon streams of the Northeast.

1t is not possible to report even a fair measure of success in hatching
eggs of the Brown Trout of Kurope (Salino fario). From the Deutsche
Fischerei-Verein weo obtained about 2,000 fish, which, at the age o six
months, are from 4 to 6 inches long aud growing rapidly. The very
large percentage of loss occurred during the period intervening between
hatching and beginning to feed.

(8) Provision for pond culture.—~In the oval depression north of the
hatchery (Plate I) are two ponds, 12 by 50 feet, provided with spawning
races. These arereserved for our breeding trout. They are constructed .
entirely of plank, sides and bottom, and at first the sides projected
above the level of the soil. The considerable losses occurring among
the breeders during the hot weather of summer indicated unhealthy
conditions, which were attributed to the exposed sides, which became
heated during the day, thus causing a considerable rise in the tempera-
ture of the water. This was remedied by banking up the sides with
earth and sodding the slopes. The plank bottoms at the upper ends of
the ponds were also covered by broken stone and coarse gravel. These
changes were warked by the greater improvement in the condition of
the fish in the ponds. Losses are now comparatively rare, and are al-
most entirely confined to the males, being usually the result of injuries
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inflicted in the fierce fights they wage with each other during the breed-
ing season. *

A general view of the sevies of ponds to the south of the hatchery is
given in Plate VI. The four ponds lying upon the slope immediately
below the hatchery are each 8 feet by 50 feet, and are reserved for the
larger trout which are being reared at the station to maintain the sue-
cession of breeders or for distribution after attaining considerable size.

The eight ponds at the base of the hill, between the superintendent’s
house and Tate’s Run, are also appropriated to the rearing of trout for
distribution. All of these ponds have earth sides and bottom, and each
has an independent water supply and drainage. The series of four
large ponds on the opposite side of Tate’s Run, near the railroad, is ap-
propriated to the pond culture of the carp aud other species requiring
warm waters for their successful cultivation. The water supply lor this
series of ponds is condueted from the springsin a 4.inch pipe, and, with
the view of securing the warming of the water as much as possible by
¢xposure to sumumer temperature, the water supply is reduced to an
amount barely sufficient to replace the losses by evaporation and leak-
age. The extent of surface exposed to the air and the presence of
abundant vegetation in the ponds are relied upon to maintain the water
in healthy condition.

A series of six pouds, covering about 3 acres, has been constructed
in the area of ground lying between Tate’s Run and the series of carp
bonds., These are not shown in the general view of ponds in Plate VI.

They have been constructed especially with a view to the breeding of
the red.eyes and the small-mouth black bass for distribution. The
water supply is drawn from Tate’s Run, and carries into theé pond an
abundant supply of food both for the parent fish and the young.

(6) Capabilities of tie station.—AS now equipped this station may
sately be looked to to turnish each season 400,000 or 500,000 eggs of the
rainbow trout for distribution or for hatching and rearing. Equally
good results may be expected from the work with Eastern brook trout
in a year or two. )

The trout ponds at the station are of sufficient extent to permic the
carrying of 150,000 fish up to the age when they are of suflicient size
to permit their introduction with safoty into open waters infested by
predacceous fish. The arrangements for pond culture are sufficiently
extensive and the results of such work well enough assured to enable
us to look with confidence to the Wytheville station to provide for all
demands for the streams and ponds of Virginia, North Carolina, Ten-
nessee, Marylaid, and West Virginia. The distribution of trout fry
trom this station has been couspicuous by the failure to secure appre-
ciable results in the improvement of the streams stocked. Rarely did
wo find any evidence of suécess from such work, so far as it has come
under my observation.
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The change in our methods of handling the trout, namely, rearing
them at the station and distributing after they have attained a length
of 5 inches to 6 inches has, on the other hand, met with most encourag-
ing success. The irideus hasbeen established in several of thestreams
of southwest and Piedmont Virginia, and in Maryland and in a num-
ber of ponds in Virginia and I'cnnessee.

A remarkable comparison of the different results of the two methods
is given by the experiments conducted under my own observation and
direction with a view of stocking the natural trout stream flowing
through the grounds of the station. For several years in succession
this stream was stocked with the fry of both the California and Eastern
brook trout. The aggregate number planted was not much short of
100,000. No appreciable results followed from this work. In August,
1886 about 400 fingerling trout from 4 to 5 inches in length were re-
leased into the stream. During the ensuing fall and winter about 100
of these were captured at the head of a little fishway fed by.the waste
water discharged from the ponds. They had attained a length of 7 to
8 inches, and the Dbrightress and clearness of their color were in
marked contrast to the duller hues of the fish of same age in the ponds.
An examination of the stream subsequently showed that thetrout wero
still quite numerous in the stream in the vicinity of the hatcher ¥,

The important lesson to be drawn from these experiments is that in
stocking streams infested by small predaceous fish we can only assure
success by stocking with trout of sufficient size to dominate the water.
Under the circumastances indicated esperience shows that several hun-
dred yearling trout are sufficient to stock a stream I)I'CS(,IltlU"' suitable
habitat. -On the other hand, we can rarely expect success in stocking
such waters with any numbel of the fry, however great. It may be as-
sumed as a rule that a pair of yearling trout, are fully the equivalent of
several thousand fry in stocking streams presenting the conditions to
be found in the trout region of Pennsylvania, Maryland, Virginia, and
States farther to the south.

WASHINGTON, D. C., November 19, 1887.

LIST OF PLATES.

PraTe I.—Water supply and ponds for brood fish.
II.—General view of buildings and grounds.
III.—Plan of hatchery, first floor.
IV.—Plan of batchery, second floor,
V.—View of interior, showing details of equipment,
VI.—General viow of ponds.
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