XX.—REPORT OF WORK AT THE UNITED STATES HATCHERY,
NORTHVILLE, MICH., 1881-82,

By I'raxk N. CrLaux.

The following report, in connection with the work of this station, for
the year ending June 30, 1882, is respectfully submitted.

The work performed during the period covered by this report in-
cludes the collection and subsequent disposition of the eggs or fry pro-
ceeding from 22,500,000 eggs of whitefish (Coregonus albus); 140,000
eggs of brook trout (Salvelinus Jontinalis) from the ponds of this sta-
tion; about 3,000 eggs of the red-banded or rainbow trout of Califor-
nia (Salmo iridea), also from the ponds of this station, and 57,000 ecggs
of luke trout (Cristivomer namaycush); the forwarding of 75,000 eggs
of California trout received from the United States station at Baird,
Cal., and the care and disposal of the resultant fry; the forwarding of
46,500 eggs of Schoodic salmon received from the United States station
at Grand Lake Stream, Me., and the distribution of the fry; and the
distribution of 1,500 young carp received from the national cavp ponds
at Washington.

In addition to this work, the old trout ponds were reconstructed and
reoutlined during the months of September and October, and an ad-
ditional pond built to accommodate the increased stock of breeders., A
survey of the premises was made in July, and @ map of the same, show-
ing the proposed improvements, was soon after submitted to the United
States Commissioner.

For the purpose of creating a large stock of parent fish from which
to supply the increasing demand for eggs of California trout, several
thousand of the young of these fish were retained from the lot hatched
in February and March of the present year, and 12 new tanks fitted for
their temporary accommodation. - Anticipating the increased accommo-
dations required by these fish later on, excavations for three new ponds
were begun in April; and these are now nearly completed. .

During the first two months of the year under considémtion—Ju]y
and August—no special work was carried forward, the time being oc-
cupied with work that is, for the most part, current throughout the
year. 'This includes the preparing and dispensing of aliment to the
growing and adult fish; devising and executing plans for their protec-

tion fromn poachers; affording to the relatively smaller fishes protection
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from their greatest enemies—the larger ones—by keeping them assorted
according to size, irrespective of age; directing and equalizing the in-
flow of water proportionate to the number and size of the fishes in each
pond; guarding all possible avenues of escape of the fishes from one
pond to another, as well as into the waste chanuel, and in removing the
masses and collections of the ever-generating algm® floating against and
clogging she screens—a source of great annoyance on hot, sunny days
that are especially favorable to ils fermation.

At the hatchery, but little preparation for the hatching season was
necessary, everything having been put in order at the close of this
branch of work in April, 1881, and left in readiness to resumeo opera-
tions again at the proper time. The few essential preliminaries in this
direction, as well as in connection with the water facilities and adjuncts,
were therefore arranged in September and October, cotemporaneously
with the work of revising the trout ponds.

As the estimates contemplated increased work in the way of propa-
gating whitefish, increased hatching capacity was provided by displae-
ing a double row of hatching-boxes with a tier of tanks, which were
subsequently equipped with hatehing-jars.

Possible and manifestly weak places in connection with the spring
pond and its three outlets were repaired and strengthened to better gnard
against leakage and imminence of dangerof outbursts. The discharg-
ing channels alluded to provide for drainage, for overflow, and for con-
veying the water to the reservoir from which the tank room is supplied.
Being made of wood and laid underground, they have usually lasted not
to exceed 4 or 5 years, and, in spite of their being thoroughly caulked
when laid, leak more or less after a time. Then, the draught-pipe be-
tween the spring pond and reserygoir must, of necessity, pierce the dam
near its surface to give sufficient head of water in the hatchery, and,
being so near the surface, has been lifted from its bed by uphcavals of
frost, the water percolating underneath. The overflow being still nearer
the top of the dam is even more liable to be thus forced from position;
and nothing short of constant vigilance at times has prevented the
water getting sufficient start in this way to wash a gorge across the
highway that creates the dam, which would soon draw tho pond below
the draught pipe, and thus discontinue the supply for the hatchery.
The overflow in use having become quite unserviceable through age, I
decided to guard against further insecurity at this point by replacing
it with pipes of iron firmly imbedded in cement and gravel. This was
accordingly done, and no further trouble from this source is anticipated.
The drainage and draught pipes, after being thoroughly caulked, wero
considered safe for another season—the one just closed. But as there
is now more or less leakage, whicl is a constant menace to the safety of
the dam, and as it is important to secure immunity from danger of de-
stroying the water power during the hatching period, these must also
be replaced by iron conductors of sufficient caliber for the purpose,
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surrounded by an impervious mass of cement and gravel. Until this
ix done it will not be possible to command the entire yield of the sup-
plying springs, nor to dictate through what’ channels the water shall
be discharged.

The cooling or intermediate reservoir between the spring pond and
hatchery had been leaking quite too freely to be compatible with safety,
x0 that repairs were conpidered essential.  We therefore girted it with
a 10-inch band or rim of 2-inch planking, the water level touching the
middle of the rim, while the planks themselves are firmly held against
the outer wall by spikes driven to stukes set in front. Then, a double
coat of cement, lapping on the edge of this rim and covering the entire
interior surface of the reservoir, was spread, thus effectually closing all
possible ehanées for leakage. The test of eight months’ use of this re-
ceptacle has shown it to be absolutely water-tight and perfectly safe.

NOTILS AND TABLES IN REFERENCE T0 COLLEOTING THE SUPPLY OF
WHITEYISH EGGS.

Most of the eggs laid in were secured at the ¢ Bass” islands of Lake
Brie, which are, on the whole, quite as reliable as any locality for this
work. Certain other points in Lake Erie, as well as in Lakes Huron
and Michigan, may show heavier catches of fish, but they are, so far as
I have been able to ascertain, less prolific of ripe fish, in proportion to
the number caught. At the islands, too, as well as at all other points,
the yield of eggs from the various fisheries is quite disproportionate to
the cateh of adult fish. The fact that whitefish are caught in any given
loeality during their nominal spawning period does not necessarily sig-
nify that ripe fish will be found at such places, tor the devices for their
capture—the stationary trap net or portable gill-net—may not be set
on or near those grounds naturally selected by the fish for the deposi-
tion of spawn, but at points in the paths or runways leading to and
quite remote from the objective point of the fish in their migrations
from the feeding to the spawning grounds. Fzom these nets ripo fish
are found, if at all, with the exception of an occasional straggler, in the
later runs at the last of the season. “Such fisheries, although quite
profitable for the fishermen, a1re generally unreliable for the collection
of spawn, especially when adverse weather compels a suspension of
worlk before thie last migrations oceur.

There are certain spawning grounds in the vicinity of the islands that
can invariably be deponded on. These are well known, and have be-
come fuvorites with the spawn-gatherers, not only because ot their reli-
ability and certainty of’ being visited by schools of ripe fish, but ripe
fish usually appear several days earlier than at othor points, some of
which furnish heavier catches. Indeed, the privilege of collecting eggs
from the nets set on these fruitful grounds is so much sought after by
the representatives of various fish commissiona that, naturally enough,
considerable rivalry for the control thereof is developed. Naturally
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enough, too, the State commissions can wield a greater influence than
others over net-owners, their work being practically of alocal charaecter,
and carried on for the express purpose of increasing the stock of fishes
by propagation.

Notwithstanding this opposition, however, 1 arranged with Messrs.
Snide and Fox, of North Bass Island, for the eggs from their three trap-
nets, which were established on spawning grounds not surpassed by
any in Lake Erie. Fourteen and a half million eggs were taken from
these three nets, or nearly 5,000,000 to the net, as will be seen by refer-
ring to the tables. A glance at the tables w111 show also that ecggs
were taken liere scven days carlier than at Middle ‘Bass Island, and
eight days earlier than at IKelley’s Island.

Four nets were worked at each of the last two islands inentioned, the
former yielding 1,000,000 to the net and the latter about 650,000.

During the fall season whitefish and herring comprise the great mass
of fish eaught at the islands, or, for that matter, throughoat Lake Erie.
Indeed, the combined catch of all other kinds is insignificant in com-
parison. ‘

The lake remained open much later than the preceding season (1880),
increasing the product of the fisheries to correspond.  Notwithstanding
this, however, the greater demand and Lrisker competition of buyers
combined to produce a decided advance in prices. Thus in the fall of
1880 the tisherinen received 3% to 31 cents per pound for whitefish and
50 cents per hundred weight for herring, while during the period under
consideration they received 41 to 43 cents for whitefish and 75 cents to
&1 for herring.

Pending the appearance of ripe fish the “egg-man” must bide his
time with patience, disposing of the time which would otherwise hang
heavily in collecting notes by the wayside, and making trequent tours
of the docks as the fish-bonts come in to note the condition and catel
of fish, often being compelled, through courtesy, to listen to the oft-
ropeat(,d tale of some superannuated fisherman, who tells what ¢ piles”
of fish ke used to catch in “them days,” such tabulous figures being
noted as to induce the belief that the original number had increased in
geometrical progression through the intervening years.

Following are the tables of spawn-taking operations at North Bass,
Middle Bass, and Kelley’s Island :

AT NORTIU BANSS,

Date b Lmuleu Males -~ Number
: used. | -used. cgys taken.
- 10 3 15, 000
Nov- i(l ; 10 4'. 0o
1 1 18 250, 000
14 14 no 040, 000
16 40 60 960, 000
15 e . e U 45 I 950, 000
2 AU . e 50 70 1, 000, 00V
21 ... o e e : 00 | 120 2, 000, 000

2 PP OPRPR 53 | 100 | 1,250,000
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AT NORTH BASS—Continued.

1041

Females
used.

Date.

300, 000
100, 000

14, 500, 000

400, 000
325, 000
550, 000
325, 000
650, 000
7265, 000
475, 000
450, 000
100, 000

4, 000, 000

2, 575, 000

° The eggs were packed and conveyed to the hatchery in the flannel-
tray shipping-cases, substantially in the same manner noted in my last

report (1880-'81).

At Alpena, Mich., whence 1 anticipated receiving a large number of
eggs, a very decidedly off year for the fishermen, and in consequence
for the spawn-gatherer, was experienced. The continued warm weather
of October and November delayed the cooling of the water to that
degree necessary to drive the fish from the deep waters to the shoals
and reefs for the purpose of spawning, until near the usual time for
winter to set in; so that the fishermen, fearing a repetition of the
experiences of the preceding season, when winter was precipitated upon
them so suddenly that a large amount of fishing appurtenances were
frozen in and destroyed, entailing heavy losses, were affrighted at the
first cold snap, and had relegated all their paraphernalia to winter
quarters before the ebb-tide of whitefish—the fisherman’s bonanza—

had set in.
8. Mis. 110——066
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In this section the first runs during the fall season are made up
almost wholly of lake trout (Cristivomer namaycush), and usually a
sufficient number are caught to compensate for cost of fitting up and
setting the nets and current operating expenses, leaving the measure
of profits to be determined by the length of time the work can hold out
against the weather during the whitefish run. This would seem to be
and invariably is sufficient inducement to incur tho taking of great
risks; but the fishermen seemed only to remember the disasters and
losses of the previous season, forgetting that the early and intense cold
of that period was quite exceptional. A feeling of overcaution was
produced, manifested by the great haste of interested parties to con-
sign their trappings to the protection of harbors and twine-houses.
But as day after day of moderate weather—for the time of year—fol-
lowed the first blizzard, they saw how premature their alarm had been,
and it is safe to predict for the coming season a relapse into the other
extreme of an entire disregard of the premonitions of winter.

The season could doubtless have been made a successful one for both
fisherman and spawn-taker, as the weather was such as to admit of &
continuance of operations long after the field was abandoned. Even a8
it was, fishing was carried on ten days later than last year, but should
have continued still fifteen days longer to correspond with the weather
and runs of fish. The number of whitefish actually brought to port at
Alpena during the season was quife insignificant compared with some
former years, and a very decided falling off from the average. Of course
quite a large number were caught in the aggregate, from which many
millions of eggs might have been obtained had there been a heavy
sprinkling of ripe spawners; but only the advance guard was captured,
and this is invariably made up of a great preponderance of males—
mostly ripe—and a few unripe females. Just as mature spawners he-
gan to appear, a brief period of severe weather came on, nets were
withdrawn as rapidly as possible, so that cggs were taken only on four.
days, and then in insignificant numbers, with one exception. In no
other branch of the work is success or failure so dependent upon and
associated with the condition of the weather.

Certain well-known and well-defined localities ar¢ sure to receive the
annual visitations of hordes of whitefish laden with spawn; but a8 the
climax of their spawning period is reached only at the verge of winters
when the elements are liable at any time to combine to prevent their
capture, a considerable degree of uncertainty in regard to laying in &
very large number of eggs is of necessity unavoidable.

However, I can but regard Alpena and vicinity as a favorable locality
for the collection of whitefish eggs. Large numbers of the parent fish
are captured, and very rarely, indeed, are the fisheries abandened befgre
the height of the spawning season is reached. This fact, coupled with
the great fecundity of the fish, makes it a matter of comparative ease 0
obtain vast numbers of eggs under favorable circumstances. Having
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plenty of ripe fish at command, one man can readily take two or three
million eggs daily. I have taken, on more than one occasion, under
partial adverse circumstances, 2,000,000 eggs in a day. It will be seen,
then, that but few days in the aggregate, at the right time, are required
to secure great numbers. Indeed, taking the seasons as they average,
only a small corps of spawn-gatherers are necessary to collect any
reasonable number of eggs.
Mr. Wires, with one assistant, obtained eggs as follows:

NOV. 10 + o e ae et e caas aeme e e e 25,000 from 2 females.
WOV, 10 oo e e e 100,000 from 6 females.
OV, 20 - o o e e s aee caeee s ara 100,000 from 7 females.
DS T2 ) E 200,000 tfrom 11 females.
NOV. 22 i iiciaiee cmenee e 1,000,000 from 40 females.

Those taken November 16 were from trap-nets, the remainder from
gill-nets. Besides the 1,425,000 whitefish eggs taken and sent on to
Northville in good condition by Mr. Wires, some 60,000 eggs of lake
trout were taken from 10 spawners on the last day of October, and for-
warded to Northville in good shape the day following.

Below is Mr. Wires’s record of temperatures and weather observations

made each day at 12 m.: .
Vg |
2 i
S E g < | .
PR BRI
i< o i B cos
Date. e £ | & | Intensity. Condition of aky. Remarks.
gle| 3
B 8 £
g | = S
1881 o . 1 | Clona Raini Iy all d
4 i 50 . 8. High ceveeceoan. : oudy ........ j ning nearly a ay.
Oct. ‘.J'S gg I !:8 SE. ... Jz'lo -. ..| Clear ... ---. Went out with flshing tug Seawing.
30 | 46 50 W, Fresh.... ..| Cloudy . - 0.
3t 48 50 N. Light.... .1 Clear . - Do.
Nov. 1 50 50 S. L.do oLl ....do . .1 Remained n.t. Alpena,
2| 49 | 4v | SE. | Fresh Cloudy Went ont with the Scawing.
3 41 48 SwW, ! Strong... ....do . Light snow-storm. Visitcd Part.
rldga Point fishing grounds.
41 30 47 NWwW. ..do ...do ... --.| Raining.  Aboard the Seawing.
5] 34 47 NL. do ....do ... Stormy. At Alpena.
6| 54 ¢ 47 S, Fresh Clear ... --.| Went to Scarecrow Island.
7 50 . 47 SE. L...do.. .| Cloudy . .e. \Vcnt: to North Point.
8l 49 47 | 8. | Very atrong ........ .do ... ...| Blowing a galy; no nets lifted,
9 46 46 W Strong...ee..e.- eee@O ceiiaacnans At A.l}_)una. No spawning white-
! | fish tound yot.
10° 88 | 46 Do.
L 89 48 : Do. )
12 43 | 46 Squally. Aboard the flshing tug
AGx;n]yling.
1 41 45 t Alpeua,
12 i 38 44, .| Snowing. At Partridge Point.
6! 26 40 Wont_to fishing grounds at Os.
: i sinekeo.
16 36 | 40 W. !'Light .......... UYL U, S Tirat oggs of white-fish taken at
| | . Qasincke.
17 | 48 40 SwW | Very strong ........do........... Blowing a gale: no nets lifted.
18| 30 39 W. | Strong.......... PR . SN Trap x]:et-s cing taken up at Os-
sineke.
19| 30 38 N. !... do ...cenn.nn. cevido canaiaaae Cold rain and sleot. Aboard the
! Seawing.
20 24 || 37 SW. R s I [ 1 Storming. Aboard tho Seawing.
21| 80 , 87 | NW I do..evennnnnn J U Do.
|
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N
R e .
s ; B <
o [ g
S ‘ 3 2 i
Date. | g ! E “ Intensity. ;Condition of sky. Remarks.
EE OB
g1 & 2
g1 g1 E
S = A
1861, | © ° |
Nov. 22! 25 * 36 SE. | Light........... veeud0 ceeuenn....| Aboard the Tom Merrill,
23| 46 , 36 | SW. | Verystrong ....f... ‘A0 nnnan.. ) Blowing a gale. Boats remained
: ’ in port.
24 18 34 W. Strong . ....-. .- PR U I 0.
251 24 , 83 : SW. l...do........o. U 1 I Blowing strong. Boats remained
: 1 i in port.
26 . 30 | 33 NW, [L...do...oovnitn R 1 i Went out with the ‘Tom Merrill.
: : : - Fish in neots mostly dcad; nets
! : : ;. mot resct.
275 28 323 NW. l..do.eeeanninnn PR« 1 ' At Alpena. Nets of all kinds be-
i : 7 ing withdrawn as fast as weather
i | | will permit.
281 35 323 S. -...do .. R Do.
20| 48 324 | SW. i....do .. . Do.
30| 34 32} E. | Light.. ' Squalls of suow and slect.

Notr.—Left Alpena for Northville December 2, arriving the day following.

OPERATIONS AT THE HATCHERY.—DISTRIBUTION OF EGGS AND TRY.

Twenty-two million five *hundred thousand eggs were shipped from
the spawning grounds, all arriving at the hatchery in good condition.
The first lot came from the islands November 21, and the last lot from
the same source December 8. Upon arrival the eggs are washed from
the trays of each case successively into a tub of water, and dipped
thence with a skirumer into the hatching jars. All the jars on hand
were filled before the last shipment of eggs but one came to hand from
the spawning grouands. Pending the arrival of a number of jars daily
expected, the eggs of this lot were allowed to remain in the shipping
cases, which were placed in a room varying in temperature from 38° to
550, The jars soon came along, but some little time was consumed in
fitting them up for the reception of eggs; so that ten days had elapsed
from the time the eggs were arranged in the cases at the islands until
their removal therefrom at the hatchery, yet no special loss on this
account was shown. Up to this time the eggs remained nearly intact,
although conferva had begun to develop from the dead eggs. Howeverl,
a few matted chunks adhered to the trays when emptied, and these, with
others rapidly forming, would soon have caused serious loss had they
been allowed to remain undisturbed much longer.

For experiment, we took from this lot of eggs as soon as they reached
the batchery about 25,000, and placed them in a hatching box, where,
of course, the water is constantly renewed, but the eggs themselves lie
nearly or quite motionless on the trays. Here we allowed themn to re-
main 7 days without removing the dead eggs. At the end of this time
they had collected in masses and bunches, scarcely any remaining that
were not held by the outreaching fingers of conferva. Fully one-half
were already destroyed, and we succeeded in saving a portion of the
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remainder only byagitating the collections and chunks violently in water,
passing the freed eggs through a sieve. The results serve only to
verify prior experiments, which show that the greatest enemy of the
egg—conferva—gencrates much faster in water than in atmosphere of
the same or ¢ven a higher temperature, and that in consequence eggs
are far safer out of water than in unless provision for the removal of the
confervaceous egg is made. Tor incubating the eggs, the Chase auto-
matic jar was used, 136 being required at first. They were arranged as

follows :

84 jars, at 175,000 each - ..... ool 14, 700, 000
62 jars, at 150,000 €ACH .- .« e <. oeentaaean et e, 7, 800, 000
22, 500, 000

The number of eggs the jar will contain while in operation is in an
inverse ratio to the volume of water used. When the minimum of
water is used, or just barely enough to impart sufficient motion to the
eggs to keep them detached, the jars will hold 175,000 eggs each. Well-
filled jars, with a gentle circulation, work much better than those par-
tially filled and given & brisk or violent action; in fact, the former show
the very best movement obtainable. But jars to be operated in this
way must be perfect in form and have eveuly ground tubes, otherwise
no motion whatever will be imparted to u portion of the eggs. Then,
too, if there is a considerable sprinkling of dead eggs—frequently the
case at the beginning of the season—a gentle movement will not always
prevent the putrid eggs from uniting or collecting in chunks or masses,
which will settle to the bottom of the jar instead of being thrown off.
For this reason ‘Hospital” jars have to be given a liberal supply of
water in the shape of very energetic currents.

Several experiments wero made with a view to improving on the
hatchers in use. The “lmproved Shad Hatcher,” described in TForest
and Stream of June 16,1881, was tried and found to give a more perfect
movement to the eggs than the Chase jar. To secure this, however,
effher a greater volume or head of water was required, owing to the
force of the current as it entered the jar being partially arrested in the
bollow of the upright cup or cone.

To overcome this drawback, Assistant Bower advised the use of a
solid double cone, the inverted section of which would simply divert or
radiate the water without breaking its force, and by its own weight
retain its position. The suggestion being acted upon, an equalized
current compelling a uniform and perfect movement of the eggs was
produced, with the minimum supply of water.

Into this jar or hatcher the water is introduced at the bottom ; in the
Chase jar at the top, being directed to the bottom by a glass tube rest-
ing on feet, which frequently obstruct and disconcert the currents
throughout the egg-chamber. Assistant Wires succeeded in amending
this defect, thereby greatly improving the efficiency of the Chase in-






