XXIV.—REPORT ON THE PROPAGATION OF SCHOODIC SALMON
IN 1881-'82.

By CHARLES G. ATKINS.

1.—~PREPARATIONS.

Hatchery No. 3 was the principal scene of activity during August,
September, and October, 1881, The location of this hatchery is an ex-
ceedingly favorable one, and it is a matter of regret that the facilities
existing at this spot were not discovered at the initiation of the estab-
lishment. The ground was, in its original condition, heavily strewn
with bowlders, large and small, and beneath them were interstices
through which the water of the spring stole away in such a manner as
to give the impression that the supply was not only small but incon-
stant. 1t was only after the tangled maze of shrubs was torn away
and part of the surface earth removed that the permanent character of
the spring could be observed. Meanwhile three other sites had been
occupied, and the mainpart of the work of developing the spawn and
hatching the reserve had been for years carried on at great disad-
vantage with an inadequate supply of water (spring water at that), no
facilities for aeration, and a liability to occasional flooding by rains. I
make no doubt that all the serious losses which during the early years
occasionally befell the stocks of eggs in development and transporta-
tion might have been avoided had we then possessed the facilities of
hatchery No.3. Among the minor disadvantages which we might have
escaped may be mentioned the labor and risk of carrying the eggs by
hand from the fishing grounds over half a mile of rough road, often by
night ; the difficulty of guarding well the property so far out of sight
and hearing; and the many weary days spent by Mr. Munson in the
transfer of the young fish from the house to the stream in the month
of June, amid tormenting clouds of mosquitoes and black flies. The
new hatchery is at the head of a small cove that indents the west
shore of Grand Lake within a few rods of its outlet, and not over 20 feet
from the water’s edge when the lake is full, as is always the case in June.
The fish cans are taken in a boat, and easily rowed tothe place of liber-
ation, with great economy of time and effort. The fishing and spawn-
ing ground is not over 300 feet distant and almost in sight. Within
stone's-throw, an excellent site for the superintendent’s house has

been secured, and will be occupied another season, 8o that the premises
1091



1092 REPORT OF COMMISSIONER OF FISH AND FISHERIES.  [2]

will always be under surveillance. The surface of the ground presents
a steep incline, of which advantage has been taken to arrange the
floors of the hatchery in a descending series, with a total difference in
elevation of about 11 feet. The water is introduced upon the highest
of the six floors devoted to the development of the embryos, with ample
room for aeration and reaeration at each plunge. The latter circum-
stance atones for the small minimum volume (9 gallons per minute was
the lowest observed this season), and in part for the fact that it is
wholly spring water. The volume is least from August to early March,
after which the spring rains and the melting of the snows produce so
great an augmentation that there is a great surplus during all the
season of hatching the reserved spawn and growing the alevins, The
minimum volume can be augmented by the introduction of water from
other, not very distant, springs.

This house was founded in haste, in December, 1880 and was at first
only 30 feet long and 20 wide, but this season we have added wings
that increase the floor area to about 1,600 square feet. The fioors
have all been cemented, and the foundation walls, of massive masonry
carried up to a height of from 1 to 8 feet above the ground. Oement
pipes were laid to introduce the water from the principal spring, and
an aguednct, partly of bored logs and partly of assorted gravel, brings
in the water from another spring 600 feet distant. This will henceforth
be the headquarters of the establishment. Here the eggs will be packed
for shipment, and the reserve hatched. Here will be the storerooms
and workshops.

The fixtures for the development of the eggs are similar to those in
use at the other houses and also at the Penobscot establishment. Plain
wooden troughs are furnished with movable frames in which the egg-
trays are arranged in tiers ten deep, with provision for change of water
by a borizontal current. A single new feature has been introduced in
the method of aeration. Two trouglhs are placed side by side and the
water allowed to pour from one to the other nearly the whole length,
exposing a very broad and thin current to the action of the air, and in-
creasing the opportunity of aeration probably twenty-fold over that
afforded by a connecting open spout 6 inches wide. In a rough way
it may be estimated that by the repeated use of this arrangement in the
new house a gallon of water thereis fully equal in efficiency to five gal-
lons in hatchery No. 1.

No change has been made in the location of the fishing ground or the
fixtures and appliances pertaining to the work of spawning, except
trifling alterations in the form and proportions of the inclosures.

2.—FISHING AND SPAWNING.

The spring fishing of 1881 was much better than usunal, both as regards
the numbers and size of the fish taken. Through the summer there
was more rain than usual, and in August and September the lake and
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the strecam were higher than any year since 1875. A sudden rise of
water, owing to copious rains in August, 1880, had been followed by an
abundance of fish in the stream carly in September. The high water of
1881 did not have the same effect on the fish, scarcely any salmon en-
tering the stream till after the middle of September. The inference
naturally suggested is that the condition of the stream favorable to a
late summer or early fall run of salmon is not so much a high stage of
water as a sudden rise; but the phenomena observed are hardly suffi-
cient for confident generalization. Moreover, during ten days in August
the gates at the dam were closed for certain repairs on a dam at Calais,
and meanwhile the flow of water was confined to that entering the canal,
From August 3 to September 10 there was a fall of 53 inches, and from
September 10 to October 29 a further fall of 153 inches; November 5, a
rise of 2 inches, owing to rains on the two preceding days; and after
that date there was neither rise nor fall until December.

The usual nets were placed across the stream and canal about the
middle of September, but no preparations for the capture of the salmon
were made until October 29, when it was observed that the most for-
ward of them had begun to form their ridds above our nets. On the
night of October 31 the capture of fish began. The manipulation was
delayed until November 8, when some hundreds of salmon bhad been
collected, and a part of them exbhibited great uileasiness, a few actually
beginning to spawn in the inclosures. The work proceeded as usual
until November 19, when all the salmon taken had been deprived of
their spawn, and the almost entire cessation of the catch told that the
season was at a close. :

An accident during the work of spawning confused the different lots
of fish so that the number taken from day to day cannot be stated with
the usual accuracy, but the tally-book shows exactly the number of
females that were manipulated, and enables me to make an estimate of
the total number of males, which, I am very confident, is within 15 of
the true number. According to these estimates there were taken 652
female salmon, 370 males, and one of unknown sex—-total, 1,023. There
were 621 females that yielded spawn, and the eggs obtained from them
are estimated at 947,000, being an average of 1,625 eggs from each
female.

3.—~SHIPMENT OF SPAWN.

The development of the eggs intended for earliest shipment was car-
ried on in hatchery No. 3, the remainder being kept in the colder water
of No. 2. Itisfrom the latter that the reserveis always selected, since
the retardation of their development will bring them out in the spring
much nearer the natural date than if developed in the warmer water.

The shipment of eggs began January 12 and closed March 1. The
losses up to the time of the division of the eggs, when they were either
shipped or set aside for the reserve, aggregated 87,091, of which 62,159
are known to have been unimpregnated eggs. TFrom this we may fix
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the proportion impregnated at 92.9 per cent. Total losses before divis-
ion 945 per cent,—about the ordinary rate.

The eggs were shipped in the customary method—packed in wet moss,
inclosed in dry moss—aud sent down to Princeton, 12 miles distant, in
the afternoon; thence by stage 28} miles to Forest Station, the next
forenoon; this part of the journey occupying about 5 hours, during
which the cases of eggs were exposed, with little or no protection, to the
wintry blasts.

Excellent success attended the transportation, with a single excep-
tion. A case containing 32,000 eggs, addressed to Mr. Brackett, at
Winchester, Mass., packed in an experimental manner, which proved
to be less efficient than our ordinary mode, was partly frozen on the
way, and 8,000 eggs lost. The temperature of the air at the time this
package started on its 28%-mile ride in the open air was 20 degrees be-
low zero. In 22 other packages (including all save three, which were
not reported on), the entire number of dead eggs on unpacking was re-
ported at 1,806, being three-tenths of ome per cent., or three in one
thousand.

An attempt was made to economize in bulk, and thereby in freight
charges, by the use of asbestos felt in place of moss, but it was found
that bulk for bulk it was in no wise superior, while at the same time
it was far heavier and more costly. The experiments tried in this con-
nection gave results indicating that, considering only the question of
bulk, the best material to save from freezing was wet moss; but if the
weight and consequent freight charges be taken into account then the
best material is dry moss, which is exceedingly light and as efficient a8
an equal thickness of asbestos felt or building-paper.,

The division of the spawn available for shipment, pro rata with the
contributions made by the several parties, was as follows:

United States received........ccooeviiiieiiiiiaiiiiiiaies 311,750
"Maine received.. .............. e e 64,500
Massachusetts received ..........o.coioiiiiiiilt 107,500
Connecticut received. ..o e ieenaeeiencceacaracenaseocaas . 107,500
New Hampshirereceived.......ovoenneieiiiiiiinineniianan. 53,760

The distribution of the share of the United States will be seen in
detail by referring to the subjoined schedule of shipments of eggs.

The hatching of spawn retained (215,000) was accomplisked with the
ingignificant loss of 212 eggs, and of the young fish but 1,691 died ;
213,097 young fish were planted in Grand Lake, scattered along shore
as usual, ‘

The hatching of the transported eggs and the planting of the young
fish were in most instances accomplished with less than the usual mor-
tality. A schedule is subjoined showing the details of the planting.

4,—~EXTRACTS FROM DIARY.

GRAND LAKE STREAM, August 3, 1881.—The season has been very
rainy here. The lake stands at 3 feet 11 inches on our gauge. The
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water still covers our spawning-house floor, and in hatchery No. 2 it is
still several inches above the tops of the troughs. Five gates are open
and a great volume passing off, yet Munson thinks the water has been
rising lately. The total volume of water now flowing in hatchery No.
1 is 28.6 gallons per minute. In hatchery No. 3 [only one aqueduct was
then in operation] the volume is 9.6 gallons per minute. Temperatures
of water observed to-day: At hatchery No. 1, 4630 F.; at hatchery No.
3, 633° I, [the water here is open to sun outside the building]; at Grand
Lake, at surface, near dam, 724° I

Munson says that the fish hatched out this year were by far the best
he ever hatched, stronger and more active. All visitors admired them.
None of the fry were planted this year below the dam. They were
scattered along the shores of the lake as far as Munson’s Island. A
number, estimated to have been about 2,000, were taken in a can with
six or eight gallons of water, and in turning them out a canful would
stretch along several rods of shore.

Both Forbes and Munson testify to the abundance of the young of
Schoodic salmon below the dam this year. They often followed and
seized the hook intended for large fish., The fishing at the regular
season (May and June) this year was excellent. Munson says they took
very fine fish and a good many of them, and the fishermen were well
satisfied.

September 10, 1881.—Arrived from Bucksport on 9th via Big Lake.
The lakes are high, but I hardly think Grand Lake is any higher than
in 1875, when, I remember, we used to run canoes down through the
sluice-gate of the dam without touching. 1t stands now on our gauge
at 3 feet 5% inches, with a very light northerly wind. This, it appears,
is 53 inches lower than on August 3. It is now 1 inch below our spawn-
ing-house floor. Itis 1 foot 7} inches higher than November 7, 1880.
For about ten days in August the gates were all closed on account of
the bursting of the Union dam in Calais. The rest of the time there
have been five gates open. The water is believed to be now falling
rapidly. In Big Lake the water is very high, there being but two gates
open at Princeton.

None of our nets have been put into the water yet, it appearing to
Mr. Munson to be unnecessary, because the fish have not come untit
within a few days. None were caught until Mr. Ferguson’s arrival, on
the 9th, when he took one. Crossing the bridge on the 9th I saw five
of the salmon under the bark-mill. Mr. Ferguson also took two to-day,
one just below the dam and one at Big Falls. I have seen several leap
above the dam.

October 6.—Third visit to Grand Lake Stream. The nets to intercept
the fish in their descent have been in place since the middle of Septem-
ber. Work on the extension and the foundation of hatchery No. 3 is
going rapidly forward.

October 26.—Arrived from Bucksport about 11 a. m. The addition to
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hatchery No. 3 is nearly finished; cement floors all hard. The stream
house (hatchery No. 2) has been put in order for eggs.

October 29.—We put in some of the pound nets to-day. Fish are be-
ginning to spawn above our nets.

October 31.—To-day we put in the second pound, and are now prepared
to capture fish.

November 1.—A good many fish ran into pound 2, and were driven
through into the large pound. Munson estimates them at 175 at 9 p.
m.—say 30 more in the morning. About 40 fish driven in this evening.
Very tew salmon have got past our nets into either canal or stream.

November 2.—A pretty good run of fish this morning. Munson found
in the pound what he called a female sea salmon of’ 12 pounds weight
(afterwards found to be 36 inches long, and probably heavier than this
estimate). At 10 a. m. I saw a male sea salmon also within our inclos-
ures.

November 5.—There were good runs of fish on nights of November 2
and 3. Last night about 15 salmon came in before 9 o’clock, and dur-
ing the remainder of the night a very large school. Yesterday and the
day before were rainy, and it cleared at 7 last evening.

November 7.—A good run of fish every night; last two nights less
than a hundred each, we judge.

November 8.—To-day we begin the taking of spawn. All the fish
captured prior to this date are gathered in a single large inclosure.
From this stock we to-day manipulated 591 Schoodic salmon, 210 being
males, 192 unripe females, 166 ripe females, and 13 spent females. The
predominance of females at so early a date indicates that the majority
of the salmon we shall catch have already entered our inclosures. It
is usual to take a larger number of males until the season is well ad-
vanced, the later catches being mostly of females. The large number of
unripe females taken indicates that the delay in beginning manipula-
tion was judicious. Thirty of the females spawned (=18 per cent)
yiclded some defective eggs, commonly but very few each. This in-
cludes only such eggs as bore some visual sign of imperfection. In
most cases they were chalky-white in color; in some there were only
small white spots. In others there was the color and transparency of
good eggs, but the yelks were collapsed and rolled together. This
phenomenon has always been present with the Schoodic salmon, but
no exact record made of the matter before. Besides the Schoodic
salmon we handled to-day 2 sea salmon and 11 small togue (Salmo
(Cristivomer) namaycush). The sea salmon were 1 female 36 inches long,
gravid, and 1 male 31} inches long. The togue ranged in length from
17 to 21 inches, being, apparently, all spent fish. The eggs taken to-day
(236,000) are placed in hatchery No. 1.

November 11.—Spawning proceeds daily. There are more togue than
usual, among the salmon; 22 of them were found to-day, all small. One
salmon found to-day whose sex could not be distinguished. It measured
16 inches in length.
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November 13.—First snow of the season last night—a mere trace.
The temperature of the lake has fallen since November 4 from 49 to 41.
Spawning stillcontinues. No largerunsof salmon ; on night of 11th and
12th only 25 in all. Yesterday we began to put eggs into the stream
house, hatchery No. 2.

November 14.—Two nights have brought in but 50 salmon. It appears
that the season is drawing to a close. ’

November 19.—The last day of spawning. We had but 27 gravid
females on hand this morning. Twenty of them yielded spawn, and
they, with the 7 remaining unripe, were placed in the final inclosure,
whence they are to be taken up the lake and liberated. The work of
transportation begins to-day.

November 21.—The transportation of fish concluded to-day, and part
of the inclosures taken frem the water. The main nets are left in place
for some days, to prevent the fish that have been turned loose descend-
ing the canal and stream, which many of them (perhaps 20 per cent.)
attempt to do immediately after they are set free, notwithstanding they
are freed one or two miles up the lake. Two inches of snow on the
night of 19th. All the eggs deposited in hatchery No. 1 are transferred
to No. 3, the latter, with No. 2, having ample accommodations for them.

November 22.—Returned to Bucksport, leaving everything in charge
of Mr. Munson.

January 11, 1882.—Arrived from Bucksport at 8.20 p. m.

January 12.—To-day I find at hatchery No. 3 that the west aqueduct
is delivering 20 gallons of water per minute, and the south aqueduct 10
gallons. Munson says the volume has been about thesame all the winter,
except immediately after heavy rains, when it was greater, We have
now 485,000 eggs in the new hatchery, and 200,000 additional will be
jmmediately brought up from the river house to hasten their develop-
ment, 80 that they may be ready for shipment before March. Munson
thinks the rate of impregnation is better than usual this year. Wo
took a tray of lot 1 (earliest eggs), picked out 110 contiguous eggs, and
found only 5 of them unimpregnated.

January 13.—Transferred 200,000 eggs from No. 2 to No. 3. Theso
have been in very cold water, averaginga little less than 34° since they
were put in the troughsin November, and their eyes are not yet formed.

January 17.—This p. m. Munson picked the unfertilized from six
stacks of eggs (120,000 nearly) intwo hours forty-sevenminutes. He took
out 6,700 white eggs, being at therate of 404 eggs per minute, noallowance
being made for moving stacks back and forth, shifting trays, &c. Such
gpeedy work can only be accomplished by a practiced hand. The un-
fertilized have been induced to turn white by previous agitation. To
attempt to remove them while retaining their natural color would be
tedious and uncertain.

January 18.—To-day we began shipment of spawn, sending 60,000 to
E. A. Brackett, Winchester, Mass.,and 50,000 to H. J. Feuton, Windsor,
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Conn. The outer packing of both cases was dry moss. While pack-
ing I observed that not all of the unimpregnated eggs had been re-
moved, and there were some impregnated that were not healthy, small
embryos and irregular development. I saw three or four bursted eggs.
Now I cannot think that these defects are owing to any fault in our
management. The inside moss in part of our boxes was rather drier
than ordinary, and I think that all or most of these went to Fenton.
(Both packages arrived at their destinations in good order. Mr. Brack-
ett reported condition ¢excellent.” Mr. Fenton said, ¢ good, except
some indented.” Dead on unpacking in latter lot, 47; subsequent losses,
light.)

January 23.—Shipped another lot of eggs (32,000) to Mr. Brackett.
1 had a case made on purpose for it, intending to have a space of 2
inches all around for outside packing, but by mistake it was made so
shoal as to leave but 14 inch above and below. I lined it with two
thicknesses of asbestos roofing felt on all sides and packed the remain-
ing space with the ordinary dry moss. The case is of half inch pine.
The felt used was about 33 pounds. (Without laps there would have
been needed only 23 pounds.) It costs in Boston 20 cents per pound—
here, about 22 cents. It weighs about 1 pound per square yard, and
its cost ean be put at 23 cents per square foot. The package weighed,
. In detail, as follows:

Lbs. Oz
3 boxes egys packed in wet moss.........c..iilaiaan, 40 9
Cover, side cleats,and nails........... ... oloilll 17
Lbs. Oz
Total of inner package. ..cc.eviei v iviionnenaan iinnns 42 0
MOBB . ce st teiiiiine ettt ieaaanaa ctesesenns 6 9
Asbestos felt ..ovioir ittt it e i e 3 8
L0 PR 20 4
Total of €nvelope «..ovvceriiniiniieiieine i, 30 &
Total of entire package.. .......coivieveereeaneiann... 72 5

A package with a protecting envelope of dry moss one inch thicker
than the above on all sides would weigh about 3 pounds 14 ounces
more. Supposing the two modes equally efficient in protecting against
cold, we save near 4 pounds weight, and corresponding amount on
freight by an outlay of 77 cents for asbestos and the trouble of lining
the cases with it. I believe this will hardly pay. [Subsequent experi-
ments showed that not even the above economy of space would be ef-
fected by the use of asbestos felt, its resistance to the escape of heat
being not much, if any, greater than that of an equal thickness of moss
alone.] Temperature of air at 7 a. m,, 0° F. It has been below zero on
six mornings this month previous to this date, and once in December.
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January 25.—Cold weather has shrunk the volume of water at the
hatchery from 30 to 20 gallons within two weeks.

January 27.—This morning we had & smart rain for several hours;
yesterday a thaw. No material change in the volume of water in the
batching-house. Grand Lake is rising; the water ig just beginning to
flow on our spawning-house floor.

January 28.—Mr. Brackett writes that the case of eggé gent him on
23d arrived at Winchester, Mass., on evening of 25th, and on unpack-

- ing next morning were found to be ¢ frozen through and through, with
the possible exception of a small space in the center.” [But this proved
to be an exaggerated statement, the actual loss being 8,000 eggs out of
32,000.] These eggs went down to Princeton on stage on 23d. Next
morning, with the temperature of the air at 200 ¥, below zero, and &
high wind, they went to Forest on the stage, a drive of five and one-
half hours, thence to Boston by rail in a car warmed by a stove.
Doubtless the freezing was accomplished before the package reached
the railroad. This was the first instance of the kind that has occurred
since this establishment was organized. Probably the protecting power
of asbestos felt is less than I supposed.

February 2, 1882.— Experiment with packing materials.~Last night I
took a box made out of an old packing-tray, 12 inches long, 9 wide, and
3} deep; ends one-half inch thick ; top and bottom about one-fourth of an
inch ; all pine, joints open, construction loose. O the bottom I put 4
{hicknesses of asbestos felt, then a board one-fourth of an inch thick;
then I filled it with wet moss, just such as we use in packing eggs,
and pressed it in hard with my hands; then put on another quarter-
inch board, and finally the cover. This was put together in our shop,
temperature 50° or 60° F*. The moss was from the moss storeroom,
the temperature of which is from 35° to 40° F. About 9 p.m. this box
was put.out of doors on our shop platform, stood on end, and there
allowed to remain till 7 2. m. Ithen took it in and opened it. The
out-door temperature at 6 p. m. was +8° F; at 7 8. m, it was +18° F.
On opening the box I found the moss frozen nine thirty-seconds of an
inch on the bottom (the felted side). On the top (the board side) twelve
thirty-seconds of an inch, on the side without either board or felt, three-
fourths of an inch. Reckoning from the inside of the cover, the pene-
tration of the frost was, through felt and board and moss, about twenty-
five thirty-seconds of an inch; through board and moss, twenty thirty-
seconds of an inch; through moss alone, on narrow side, twenty-four
thirty-seconds of an inch; in the latter case had the side been broader
I think the frost would not have penetrated so far.

[Other experiments with packing materials were tried February 4,
and the results may be stated with tolerable accuracy, thus : Asbestos
felt and common building paper vary very little in conducting power,
frost penetrating through five-eighths of an inch of either material, and
further into Wet moss, .25 to .35 inch in case of the asbestos envelope,






