XXXVIL.—REPORT ON THE COLLECTION AND DISTRIBUTION OF
‘ SCHOODIC SALMON EGGS IN 1878-"79.

By CHARLES G. ATKINS.

1.—PREPARATIONS.

The preparations for the capture of the breeding fish this year were
almost identical with those of the year before, and the work proceeded
on the old basis until late in the season, when we were compelled to
resort to new expedients, which will be detailed below.

For the incubation of the eggs more extensive preparations were
made. The ill-success of many of the lots of eggs sent out the previous
geason warned me not to depend on the old hatching-house, which evi-
dently did not command water enough in a dry winter to forward two
millions of eggs and nourish them properly. It was not easy to find
a satisfactory remedy. The water of the old hatching-house was spring
water. There were numerous other small springs in the neighborhood,
but none of those yet discovered could be led into the old hatching-
house, and no one of them afforded alone water enough to supply a half
million of eggs. Grand Lake Stream affords water of the Very best
quality, but unfortunately the facilities for using it are very poor. At
the dam which commands the outlet of Grand Lake there is, in the
spring of the year, a head of perhaps 6 feet, but in the fall, sometimes
less than 2 feet, and any hatching-house located low enough to take
this water in without artificial raising, at a low stage of the stream,
would infallibly be flooded at time of freshet. Nearly equal and gen-
erally similar disadvantages attached to every gite along the stream.
It was, however, finally decided to put in a temporary hatching-house
on the west bank of the stream at the %irst fall below the dam., Even

‘here we had a fall of but little more than 10 feet, and liability to flooding
by spring freshets, but the facilities for taking our supply of water from
the gtream were better than at the dam; and it was hoped that every
year we should have the distribution of the eggs completed and the old
hatching-house free for the reception of the 25 per cent., reserved for the
stream, before the spring freshets should come. o '

The new hatching-house was a very humble structure, only 20 feet by
10; but there were placed in it three troughs, each 17 inches deep,

which had an aggregate capacity of nearly a million of eggs. Wire
789
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trays were employed about 12 inches square, nested in frames carrying

20 trays per frame—the identical apparatus used at this establishment

in 1875 and yearly since. The water was taken from the open stream

through a covered plank conduit, with the expectation that very pure

water would thus be secured. It was afterwards found that the little

brook that flows from the old hatching-house through a swampy piece

of land discharged its waters into the stream above the new house in

such a way that, instead of mingling at once with the water from the

lake, they crept down along the shore almost by themselves, as far as

the hatching-house. It thus came about that whenever the brook was.

in'flood its turbid waters crowded the pure water of the lake away from

the conduit, and took entire possession of the hatching-troughs, making a

very dirty piece of work of it. It is not known. that any harm resulted

beyond the extra work involved in cleaning up and the unpleasant ap-

pearance of the fixtures. But steps have been taken to avoid such an

occurrence in future by continuing the conduit out under the water of

the stream far enough from shore to avoid receiving any part of the

brook water. It will be seen that this new hatching-house, though of

the greatest service as supplementary to the old.one, could not wholly

take the place of the latter, which alone afforded. facilities for hatching:
outthe reserve for the stream. I therefore turned my attention to theim-

provement of the old house. In the first place, it appeared advisable to

secure, if possible; better aeration of the water; for this end the situa-

tion,was a.very unfavorable one. The spring issued from a gravelly bank,,
at.an elewation scarcely.above the level of alarge swamp, through which

the overflow oozed away. We had the year before cut a wide and deep

ditch, nearly half a mile long, for the outflow, so that there was no

longer -danger of the house being flooded by faeshets, but this did: not

enable us to Jower the oughs from their original elevation. We counld

not curb the spring and thus raise a head, because of the danger- that
the, water would then find.a new outlet through the loose gravel and be

lost-to us.altogether. Theavailable head was.thus scarcely a foot. The.
best that could be done was. to construct. above the hatching-house a.
narrow, circuitous drain or.canal, about 10 feet wide and nearly 70 feet

long, through which. the water should flow with a surface air-exposure;

of about 140. 8quare feet, before. entering the hatching-house; to have all

the overflows and. passages, from canal to. feeder and from feeder to:
hatching-trough, at the surface rather than submerged ;. and to intro-

duce in all the troughs.occasional dams which:should bring all the water
repeatedly to the surface and expose it to the air in. wide and shallow

currents.

Qareful search also revealed a.very considerable leak:around one end
of the hatching-house dam. This was finally, though not without some-
difficnlty, completely stopped. No other changeof importance was made:
in the general hatching arrangements,

The summer, and more especially the early autumn, were rather dry
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seasons, and. both the lake and the springs were at a low stage. A
caveful measurement of the amount flowing: through the troughs: at
the old hatching-house indicated but a trifle over four gallons per min-
ute on the-23d of August, 4.164 gallons per minute on the 28th of Sep-
tember; on the 9th of November, after the leaks were stopped, this had
risen to 8.4-7 gallons per minute; on the 16th of N ovember, to 12.86 gal-

lons per minute.

2.—~TFISHING AND SPAWNING,

The progress of the season’s work is sufficiently portrayed by the fol-
lowing extracts from my note book, and interpolations.

August 23, 1878.—All reports agree in representing. the fishing last
spring’ and. early summer to have been uncommonly fine. Fish were
plenty, and' of unwonted size and fatness. At the dam all the gates
are now open, and a lot of logs fill the large pools below our works
and partially obstructs its outlet. Consequently the water at our catch-
ing and spawning ground is unwontedly high (not high in lake, how-
ever). At the dam, in the upper end of the sluice-gate-way, that is, on
the upper edge of the rollway, the water is 10 inches deep. At our
gauge, on the pier above the dam, the water stands at 2 feet 2 inches.
exactly, with: calm air and still water.

September 28.—Arrived yesterday from Bucksport (second visit). The-
nets were put across the stream and the head. of the tannery canal about
the middle of this month.

. September 29.—The water being very clear and air still, I looked care-
fully all along the lower side of the-dam, but not a single Schoodic sal-
mon was in sight. I went up to.the pier where-the water gauge is, but.
saw nothing there. I think that evidently the fish are coming in slower
than last year. On October 6, 1877, I found: them very plenty below: the
dam, but then several hundoed had been' put in fron the eanal by Mr.
Munson. The water is some lower than last year (nearly 3 inches lower:
than. October 8, 1877), and only one gate is now open-instead of three at
that time. Water has fallen nearly 5 inches since August 23.

YVerified: the elevation of the water gauge on the pier above the dam,
and found it to agree exactly with the position laid down in Mr. Buck’s:
notes last fall ; that is, the 4-feet: mark is on a level with the lower side
of & drill. hole on the. south face of a large bowlder, lying in the water
near the east.shore, ¢ about 225 feet above the dam.”

October 1.—A gain carefully looked about the dam, but saw no Schoodic
salmon. Have not seen one since I came here.

Ooctoler 31.—Tish have begun to descend below the dam, and nightly
come down to our net. Munson thinks them very plenty in lake, from
what he has seen above the dam and been told by boatmen. He saw
some work in the gravel by fish at the head of our ma'n lead on the 28th,
but not much- done yet. .

November 1.—1I see three nests begun at head: of our main lead, but
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none elsewhere. Got all ready for the capture of fish. Shall not begin
sweeping yet. Fish captured every night after this date. See appended
¢« Statement of Fishing.”

November 4.—Don’t see any new nests above the dam yet; but the
old ones, three, are enlarged every night. No new work of consequence
in the main lead. I saw yesterday four or five nests in three feet of
water, along the west side of the pool below the dam, in precisely the
position where I saw them last year.

November 6.— At 8 p.m. I explored the main lead and two first
pounds, and found not a single salmon ; never knew such a thing before ;
yet quite a number are just above the gate. Varnum counted 10 there.
I think they are mostly males.

November T.—Scarcely any more spawning operations in our main:
lead. Two partially-made nests in pound C, our principal inclosure.
Above the dam I can count, close together, 13 nests, most of them
‘pretty complete; these are in the swift water above the sluice-gate.

Began taking spawn this afternoon, and find very few ripefemales, only
8 outof 54. Total catch of fish to this date, 246, of which 54 are females. .

We found among the salmon one gravid female togue—the first time.
_such an event has occurred at this establishment. Her spawn was milted -
with salmon milt, but all afterwards perished without giving any certain-
indication as to the cause.

To prevent the fish stealing their nests in the swift water above the
gate, I propose to surround this spot on the upper side by a drop-net,
and put in some small pounds to entrap any fish that may venture upon
the forbidden grounds. This was put in operation the next day, and
from November 10 to 17 over 500 salmon were captured on this spot
and placed below the dam. Though sharply followed up, the fishsucceeded
in doing a great deal of nest-digging there. The first nests dug were
completely obscured by new ones. Turther, quite a number of fish are
spawning above all our nets, especially at 3 gravelly shallow on the rite
of an old coffer-dam, about 300 feet above the main dam. In former
years there has always been some spawning above the dam, but never
to an extent approaching their present operations. I attribute their
behavior this year to the low stage of the water, which has never been
equalled at this date in any year within my experience. To get below
the dam, the fish must pass through the sluice-gate, adown an inclined
«rollway” about 40 feet long. At the head of this rollway the water is
about 10 inches deep, but it flattens out to less than 3 inches at the’
lower end, 80 that a fish of ordinary size cannot go down without rub-
bing upon the plank flooring of the rollway and being pushed partly
out of water, to which they appear to be much averse.

November 16.—So many fish are beginning to spawn above the dam,
that to-day we put in a set of pounds at the old coffer-dam, entirely -
closing the stream at that point. This evening fish are entering our

pew pounds in great numbers.
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‘The fish are remarkably backward in development. Of 385 females
examined up to this date, only 139 (36 per cent.) have yielded spawn.
To-day we found among the fish caught last night at our lower works
7 ripe females and 50 unripe.

November 17.—Very good sucecess with our new trap at the coffer-dam.
We find in it this morning 113 female fish and 36 males. Ninety-seven

“females and 54 males were also taken last night at the lower pounds,
making a total of 300 fish last night—all Schoodic salmon. The
weather was clear and calm.

1 think, however, that the new trap is somewhat defective in form,
especially at the entrance, and that many fish, after once entering the
first pound, find their way out again. Some also broke through the net
last night, and so escaped. All the fish captured here this morning
taken in a salmon-car to the lower pounds, by dragging the car through
the sluice at the dam.

At one o’clock to-day, the sun shining, I saw two female fish in the
act. of spawning close above the dam, turning on their sides and fiap-
ping after their usual manner, with no male in sight. Two hours later
Ifind the same two and one other female spawning near, and still no
males near. I made these observations very carefully, and have no doubt
of their entire accuracy. There is no sort of difficulty in distinguish-
ing the sexes. I have often watched them on the same spot.

November 18.—Another clear and calm night has given us 246 ﬂsh,
of which 187 were taken in the new trap. The majority of the females
handled to-day are pronounced unripe. All the eggs taken previous to
this date have been placed in the old hatching-house, and 155,000 eggs
are now there. To-day we place 67,000 in the new house.

November 19.—Last night was stormy, with sleet and snow, and much
westerly and northerly wind, which continued all night. Total catch’ of
Schoodic salmon, 201 ; three quarters females.

November 20. —-—Last night the wind was very light, and varied ﬁ'om
northeast.to northwest; cloudy and clear by turns through the night;
288 fish caught, of which 271 came from the upper trap.

November 21.—A rainy evening and fresh northerly wind, clearing at:
midnight, brought us in last night 187 fish.

November 22, a. m.—Clear and calm last night, and we took 306 fish;
the best catch of the season.

In the appended tabular record of fishing will be found notes on the
weather of each night during the fishing season, R0 far as the indica-
tions go, they seem to be in favor of the conclusion that stormy weather
deters the fish from running,

Among the fish handled to-day was one small one, 12 inches long and-
weighing 11 ounces. This is an unusual size, of which a few are taken
each year. Only two of them have been seen this fall. One of the
largest of the females handled to-day, a full and ripe fish, measured 22
‘inches in length, weighed before spawning 4 pounds 1 ounce, and yielded'
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15 ounces.spawn. I think this a:small. yield of spawn for so large afish.
Another female to-day, 19 inches long, weighing 2 pounds 1 ounce after
spawning, gave 14 ounces spawn, which counted out 2,068 eggs. - The
average yield is much less than this. Up to this date we have taken
450,000 eggs from 386 female fish, an average of 1,166 per fish.- This ig
a much higher average than any preceding year, the fish averaging
larger than usual. There is always a slight uncertainty in the estimates
of the number of eggs, but the error from this source is probably not
over 5 per cent.

The backwardness of the fish this season is more evident now than
ever. Less than half of our female fish have yielded their eggs, and the
number of eggs taken is less than ever before at this date. We have,
however, over 500 gravid fish on hand, besides the catch of the last twe
nights.

November 22, p. m.—On examining the fish taken during the last two
nights, we find 241 ripe out of 406 females. They add 243,000 to our
stoek of eggs, and will add 25,000 more on second handling.

November 25.—~The catch of fish has fallen off rapidly since the 22d.
Only 38 taken last night. Evidently the season is drawing to a close.

To-day’s work adds 445,000 to our stock of eggs, and brings the total
thos far up to 1,170,000, with some hundreds of females yet on hand ;
948,000 are now deposited in the new hatching-house, and the remainder
will be placed in the old house.

To-.day we have taken 445,000 eggs. This unusual feat was accom-
plished by six men working all day, without weighing or measuring any
of the fish handled. That gives an average of 74,000 as a day’s work
for a man, or, say, 7,400 per hour. This would be accounted very slow
progress with sea-going salmon, either of the Atlantic or Pacific. But
the Sehoodic salmon are among the least prolific of fishes, and to get
the eggs taken to-day we had te handle over a thousand salmon. The
work of putting the eggs in the trays took over four hours in addition.
1 find that the best working party at the spawning-shed. consists of five
or six persons—one to dip the fish. and pass them to the spawn-takers,
onse to keep the tally, three to take spawn, and, perhaps, one more to
wash and care for the eggs. In addition to these, it will require one
man to: carry the eggs to the hatching-house, and another to plaee them .
in the troughs, and, if the fish are weighed and measured, another man
will be required for this. The weighing and measuring hdve been done
this year, a8 usual, every day except when the work pressed too much.
The general results are tabulated below.

December 3.—This afternoon we began sending off the parent fish. Up
to-this date all caught have been kept in our inclosures. All unripe, and
all awaiting manipulation, were kept in the inclosure below the spawn-
ing-shed. After the final manipulation they were placed in a roomy in-
closure above the spawning-shed. Having now, as is supposed, taken:
all the fish possible for this season, there is no objection to setting the
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old fish free in the lake, With the purpose of securing them as far
as possible from destruction, and affording the best facilities for feed-
ing and recovering their condition, we take them in salmon-cars from a
mile and a half to two miles-up the lake and there set them free. The
cars used are fishing ¢dories” sunk in the water, with . grated apertures
at either end, the same used on the Penobscot. From one to two hun-
dred of these Schoodic salmon can be transported in one of them at each
trip. The weather, fortunately, has been mild for several weeks; other-
wise we might be unable to force our way far up the lake by reason of ice.

December 4.—To-day we finished taking spawn by giving the final
manipulation to the last fish. We have taken in all 1,723,000 eggs.

December 6,—All the nets and chains were taken out of the water to-
day, except a net to guard the passage of the dam by any returning fish.

Grand Lake is not yet frozen over. Big Lake and the other lower
lakes are also open, and the steamer continues to run between. this
stream and Princeton. Ordinarily the lower lakes close about the 18th
of November; and this year there have been two interruptions to navi-
gation. On the night of November 15 those lakes froze over and so
remained: for a week, and once since then they have been frozen over
- for o single day.

December 9.—Last night the thermometer dropped to 12° F., and:
ice formed on Grand Lake as far as we can see from the outlet. Within:
six days the temperature of the water in the new hatching-house has
fallen from 40° to 32° F., and we do not expect to see it often above
340 until spring opens. .

A good many of the fish that we carried up the lake have come back
and got into the canal, and others are hanging about near the dam, just

_above the net set tointercept their descent. I think they are nearly all
males; I looked carefully at about 50 of them and do not see one that L
think is a female.

December 11.—A warm rain, with a southeast wind, breaks up the ice
in Grand Lake and carries off the snow. There is quite a flood in the
brook at the old hatching-house and: the water rises to within 3 inches
of the tops of the hatching-troughs. A good deal of sediment is depds-
ited in the troughs and on the eggs in both houses, but they can be
easily cleansed by the careful hands of Mr. Munson. Grand Lake has
risen to 3 feet 63 inches on our gauge; -it has been steadily rising since
November 16, when it stood at 1 foot 9 inches.

December 13.—The last of our nets removed from the water to-day.
No fish to be seen about the dam, and I think most of them have re-
tarned to the lake.

December 14.—The wind blew strongly from the northeast throughout
last night, and the lake being open, and the temperature low (156° F.),
the rapidly-formig ice-crystals were driven down to the dam, where
they were piled up in a mass that clogged the gates and came near
being the cause of a serious calamity. At 6.30 a. m. it was discovered.
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that the water in the stream was very low; that it had actually ceased
to flow into the hatching-house, and that from the hatching-troughs
themselves it had leaked away, till they were only half full and half the
eggs were in the air. The air of the hatching-house was far below the
freezing point. Ice coated the frames, and the upper layers of eggs in
several of the frames appeared to be frozen. The situation was alarm-
ing. The greatest exertions were made to free the gates of the dam
from the ice blockade, and in half an hour we had the satisfaction of
seeing the water flowing through the hatching-troughs as usual. An
examination into the condition of the eggs a few hours later dispelled
our fears. Not more than a hundred were killed. I suppose that those
which appeared to be frozen on the first examination were merely en-
cased in ice, or possibly the outer shell was frozen, the interior of the
egg remaining untouched. At any rate, they all thawed out without
loss, except the few mentioned. These losses were confined to the outer
edges of the upper and more exposed trays. It would probably have
taken some hours longer for the freezing temperature to have pene-
trated to the interior of the frames of eggs (each frame held 20 shallow
trays piled one above another). Had the stoppage of water continued
for six or eight hours, I question whether the loss from freezing would
have been much more serious than the injury that would have resulted
from confining the eggs for the same length of time in & trough filled
with stagnant water. It is therefore doubtful whether, even in this cold
house, there would be any advantage in a tight trough. In a house
kept always above 32° F. in temperature, I*think a leaky trough would,
without doubt, be the-safest, and I would advise that pains be taken to
provide some small leak, so that in case of stoppage of the water the
troughs may be drained and the eggs left exposed to the air. In a cov-
ered trough drying would proceed very slowly, and the eggs would be
in no way harmed by contact with air, so long as they neither froze nor
died. Such an occurrence as the clogging of the gates of the dam by
ice can only occur when the lake is open, and at the same time a very
strong wind accompanies extreme cold, a conjunction of circumstances
not likely to come about very often.

7

3.—THE DEVELOPMENT OF THE EGGS.

As soon as the lots of eggs successively reached a stage of develop-
ment, suitable for the determination between impregnated and non-
impregnated, they were subjected to a close scrutiny .to determine their
condition in this respect. In working upon smaller lots, a sample, num-
bering 20, taken at random from the eggs as they lay upon the trays,
was placed in a shallow testing-box, perforated with 20 holes. Holding
this up so that a strong light shone up through the bottom, we could
see the condition of the eggs with great distinctness. Several trials were
made with each lot, not less than 100 eggs being examined in any lot,
oxeept in case of some experiments embracing less than 100 eggs in
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all. In the larger lots, however, this was found to be too tedious a
process, and resort was had to another. A whole tray of eggs was held
up to a window so as to throw a strong light upon the under side, and
all the eggs were so lighted up as to make their condition plainly dis-
cernible. A whole row, or two or three whole rows, next to the frame,
were critically examined and the unimpregnated counted. Each row
being known to contain on an average 40 eggs, the ratio of impregnation
was speedily arrived at. In this way, in the largest lots, 2,000 and more
were examined, and it is believed that the result obtained must be very
nearly correct. The result of the examination was fairly satisfactory,
but did not indicate so good a ratio of impregnation as I had hoped.
Exclusive of the experimental lots, it ranged from 74 to 93 per cent.,
and averaged, by careful computation, 90.1 per cent. At Bucksport, in
former seasons, with sea-going salmon, an average of 96 to 98 per cent,
was attained. The reason for the inferior result at Grand Lake Stream
is not apparent, but is most likely connected with these too-well attested
phenomena: first, that the Schoodic salmon, far more than the Penobscot
salmon, are subject to diseases which affect the eggs before they are laid,
g0 that often a large percentage, and sometimes the entire litter, is
damaged past all remedy when laid ; second, that unlike the Penobscot
salmon, the Schoodic fish often came into our hands while yet unripe,
and therefore liable to be prematurely pressed. '

The percentage of non-impregnation would account for a loss of
172,300 eggs. The shrinkage up to the time of dividing and shipping
the eggs was 253,000, as deduced from the number shipped and turned
out to hatch. Probably the actual deaths were not far from the latter
number. Aside from the ordinary pickings of white eggs, there were
some entire lots which perished. These were all experimental lots ex-
cept in one instance. A lot taken on the 28th of November, number-
ing 103,000, was a total loss. There was nothing unusual in the appear-
ance of these eggs until December 14, when it was observed that there
were small circular white spots in a great many of the eggs; these were
near the embryonic disk in all cases, and in most cases directly over it,
moving about with the disk as if attached to the yolk. At this date,
the eggs of the embryonic disk were just beginning to expand. Ina
few days it was observed that the lines showing the progress of the
growth of the embryo were less regular in this than in other lots. If al-
lowed to remain in the water, the white spots enlarged and the eggs soon
decayed. They were, therefore, picked out as fast as they appeared, the
examinations being .made every three days. From 1,000 to 8,000 were
taken out at a picking, and on one day the number rose to 15,000. By
the 9th day of February 80,000 had been taken out, one by one. They
were then removed to the new hatching-house, when, in the month of
March, about 5,000 of them hatched into weak fish. Unfortunately, the
record does not throw any light upon the causes that led to this failure,
but I have a suspicion that the eggs were kept too long in contact with
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the milt, which I have found is:sometimes fatal. The eggs and milt
were this .season kept-in contact much longer than I have ever practiced
before, with the hope that a more complete impregnation would thereby
be secured. The latter object was not attained, and I now believe that
a minute is a8 .good as an hour .of contact. - With the above-named
exceptions the eggs were to all appearance a healthy lot, and the ship-
ments were made in a very hapeful spirit. :

The water in the new hatching-house fell, during the month of Novem-
ber, from 480 F. to 38°. December 14 it stood at 32°, and thenceforward
through the winter between 32° and 33°. The development of the eggs
placed therein was, therefore, very slow. The water of the old hatch-
ing-house, however, was about as warm as usual, ran ging from 440 to 38°
in December, from 41° to 39° in January, 39° to 37° in February, 39° to
380 in March, 38 to, 340 in April. The eggs placed in this house early
in the spawning season came forward rapidly, and were ready for ship-
ment early in February. It was decided to take the 25 per cent. reservo
out of these, and, therefore, but 150,000 of them were shipped. These
were sent to Connecticut, Massachusetts, and New Hampshire, Febru-
ary 10 and 11. The remainder of the shipments were made from the
eggs that passed the winterin the cold water of the new hatching-house,
and so much colder was the water and so much more backward the de-
velopment of these eggs than I had anticipated, that not until April did
they reach the state at which I thought it safe to pack them up.

4, —DIVISION AND SHIPMENT.

There were left at time of shipment, as nearly as could be estimated,
1,470,000 eggs; 370,000 of these were retained for hatching, and the
balance, 1,100,000 were sent away—616,000 on account of the United
States Fish Commission, and 484,000 on account of the States of Massa-
chusetts, Connecticut, and New Hampshire. The distribution is given
more in detail in Table IV.

It has been the practice, rarely omitted at this establishment, to
remove the unfertilized eggs from each lot before packing it up. At
the stage suitable for packing, the unfertilized eggs are very tender, and
a moderate agitation suffices to turn most of them white, when they can
be easily removed. This was generally done at the time of packing,
but in some cases a few days before. The packing-boxes used this year
were from 13 to 3% inches deep. The eggs were, as usual, enveloped
in mosquito-netting, between layers of wet sphagnous moss. Between
the packing-boxes and the outer cases was a space of about 3 inche$,
fillled with chaff, dry moss, or sawdust. The cases generally left Grand
Lake Stream in the afternoon, and were carried on sleds to Princeton,
where they passed the first night. The second day they went to Calais,
and there passed another night. The third day (two days from starting)
they took the railroad train at St. Stephen, N. B., and from this point
the journey was generally uninterrupted.
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The eggs endured the journey in most excellent condition, and very
encouraging reports were received from most of the consignees. Out of
thirty lots shipped, sixteen were reported as arriving in “good” con-
dition; three, “very good”; one, ‘‘splendid”; one, “excellent, and very
superior”; only four Wege' reported in inferior condition. The promise
of an unusually successful issue was very flattering, but it was only
partially fulfilled.

5.—HATCHING AND PLANTING.

The eggs that were reserved at Grand Lake Stream suffered leastloss
in hatching. Out of 370,000 but 22,000 were lost, and had the unfertil-
ized been all removed, as in the case of those shipped, the Joss would
have been much less. The young fish were apparently healthy and
vigorous. They were, as usual, set free the last of April and early in
May, in the shallow waters around the shores of Grand Lake, and a few
ia Grand Lake Stream. _

Next best were the eggs that were hatched at other points in Ne
England. The poorest results were obtained from the eggs that were
shipped to the farthest points. The total number of fish planted is
reported at 1,145,665 ; this indicates a total loss of 324,335 after shipment,
which, considering the careful removal of the unimpreguated eggs, is
not quite satisfactory. I am disposed to locate in the Grand Lake
establishment the causes which led to the greater part of this loss.
Though unable to point them out with certainty, I think I am on their
track and shall be able to ferret them out. The details of the distribu-
tion of the young fish are given in Table V. In the other tables, not yet

* referred to, will be found records of temperature, of fishing, of spawning
operations, and of measurement of the parent fish.
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COLLECTION AND DISTRIBUTION OF SCHOODIC SALMON EGGS.

809

TABLE VI.—Observations on temperature and weather atl Grand Lake Stream, 1878 and 1879.

Date.

1878.

Oct.

Nor.

F I

(5]

Temperaturo.

|
i
i

'31

Stream at
dam

Other phenomena.

l
i
Wind. i
|
i
I

30 " N, freghiin s, strongg inp.m.
| 434 438 455 NW, froshor entleoooonnen :
3313030 ..., NE to NW., strong ..............
38 38 | 30&!.. ..l Northerly v a.m; calmin pom .
46 40 41 ‘ S. E..bgcntlo; Intoin p.m. chunged |
to SW.
42 | 40 41 l Southetdy, light................... .
25 30 | 40 .| NV fros oo .
33 i 38 | 30 |..-.| NV, light, calm at cvoning . |
37,873 89 |.... 8., lightellday ... i
41 382 304 ... Vxllyill:ltblo; woesterly, casterly, very
' ! ight. i
34 ! 38 ‘ 30 } Southeast, gentle . .ooveeiennanann ¢
35 l.37 | 37§|....i N A0 NE., froshl .ovvnreeneenacnnes
i

88 | 873 38 {....| N., gontlo to light

70 ; 693 613 47 Southerly; lightimnorning, gumlo' Yoggy till 9 a. m.; some thin
! : ! © through day. cloids, but sun four-fifths of
' , time.
717 60 . 62) 48 ALAL, light NW.; pomy, light 8. Clear all day; cloudy cvening.
. : i i by L. E.inovening.
70 61 633 48y Light N. by W, dying away at | Fogay till 83 a.m.; cloar rest of
i : ' i night. day.
" 67 613 Gsy 48) Tresh N. by W.or NW.. light * Clear all day.
: | \ : moruing, and calm evening,
6l 61 062 438 NW.; fresh in morning, satrouy . Do.
i : i . through day. .
57 GO | 0v3 48% A. M., very.light NE.; in p.wm. | Cloudy till middle of p.m.; per-
i i | 1 bhauled tolight N.and W.,dying fectlyeclear rest of day.
' ! ! entirely away ut night.
59 | ! " Clear,
56 i Clondy.
58 0.
52 Do.
53 .. Clear.
H2 . Cloudy.
50 Do.
G0 Clear.
68 .. Do.
67 . Cloudy.
54 Clear.
o . Do.
05 . Rainy.
46 . .. Cloudy.
56 ! . Clenr.
50 Do.
46 " Cloundy.
50 Rainy.
52 Cloudy.
55 . Do.
50 South e v iiieiiimiii i ' Dao.
46 TNOPHR e en i De.
36 B | i Clear,
3714647 146 ...... do .. . Cloudy
48 s West ool o Do,
44 CNAW,, frosh . L..L.ols . Half doudy.
53 Soutls, vory Hght . ..ooooian et : Do.
42 CNOTthWest. e iee i e Clear mostly.
30 i ' SE., light till 3 p. m.; then NW,, ' Clear w. ., cloudy p. o ssow
: i fresh. i began ut 3 p. w, elonred at 53
) : ! .3 inches.
29 } 42) 42}.....] NW., strong allduy .ooenevenaannn A l;‘llllv suow in it m, cloudy rest
; . of davy.
85 ) 41 ) 42 ! NW., strong, dying uway at night.  Clear all day.
38 . Southerly, gentlo . .ooeeeianiiias Clear a.m,, elondy p.om.

Snow began to fall at 8. m,; con-

. tnu}vd all dayv; 5 or 6 inches.

Snowing very lightly all day,

Partly clear, partly cloudy ; fully
cloar at sunset aud aftor,

Clear wom., cloudy Y .

Light rain ina. n, clondy jinp.m,;
cloared in evening.

Light rain from 10 a.m. to 5 p.

. : clear morning aud evoning,

Mostly clear. .

Clear,

Cloudy mostly.

Clear.

Cloudy, snow and slect in evening
and all night.

Light snow and gome sleet all

day.
Cloudy, with very light rain,
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TABLE VI.—Observations on temperature and weather, §-c.—Continued.

Date.

Date.

1878.
Dec.

-
[
.8
-1

L
4 | &
Tk
d A ody
1\1-<|1~:
Co
33|usgs|
|
30 | 35 385'
47|40 30}
37,41 40
30\ 40 30 |
32‘36!'
21 ! 54§ 37 |
31| 32 3 |
30 1 98

so;sol |
i |

b
5
Waterat new hatch.

i
!
|

a.m.l

ing-house. _
IWater at old hatch-

PT

(3
b
el

&
(&3

ing-house.

|

3% Southvrh

; Weaterly, zentle .
; North\\wt mmlo

| Westerly .

2
£ 5
2 5, Wind.
a5,
38
18
g 2| ]
-4 = :
-5 | e
|
39 - N. to NW., light; dying away in |
) | pm. i
30h.... ! NE,, light; inoreasing at evening.'
40)~' .- Southmlv, hhht, to gontle ........:
41 ....; NW. to W, light
40°; ._.. '\Vestor]y a.m., southerly p.m....;
| \\V fresh

\Vustml 7 aeees
Southenst and soat

e | N, stron
| NW., light a. m., strong p.m ..

|
|
Wind. :
|
|
I

Other phenomena.

Clear inmorning, butsoon clondy,
and cloudy rest of day till sun-
sct; after that clear,

Cloudy all day; slight rain in
evening,

: Cloudy,w vithoe casional light rain.
| Clear.

Clear 2., clowdy p.o.; 8now in
evening and nearly nll night.
! Clear.
])l
Rain since 10§ last ovening and
nearly all to-day.
Clear.

Mostly clear.

Other phenomena.

Southeasterly.....
Southerly, Vight. . ..o o ieaane.
\urtherh, Hght . ooieniniinriaannnanenan,

Northwost, fresh
Westerly, light to gentle
SJi and S\, gentle to strong. .
SE.and 8., strong

Northwest, fresh
Northwest, strong
Stroog, N\V ibrough night and a.m.; p.
m. changed 'to ens orly.
Light, sontberly .
Strong, nurtherl\
Gontle, westerly .
Northerly .
Wostorly .......
Snow, calm g.m. ..
bouthonstorly

i A, cloear;

Cloudy.

" Cloudy,
night.

Cloudy ; some rain.

Cloudy.

A.melowdy; pom., clear.

1. m., cloudy.

min; heavy rain last

Cloudy.

A.m., snow.

Ltained heav ily ull last mgﬁ:t end
modorate rain through day.

Cloudy.

Cloudy, mostly.

A.melear; p.om., cloudy.

Cloudy; snow oarly 8. m.

1 Cloudy till ¢cvoning.
.1 Clear.

Clear.

Do.
Mostly cloudy galo in night.
Mostly cloudy.
Clearﬁ

Cloud) " anow in ovening
Cloar.
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TABLE VI.—Observations on temperaturo and weather, §-0.—Continued.
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Temperature. ‘ l
i
PRy
9
i .!§ |
el g %l
N
Date.. | Air 88|22 Wind, Othor phenomena.
@ &D: & &
£ 8|z 8
@ = |
z o
L
g 8 |
i | z
S :
—_ [ e :
1870, ,
Jan. 1 6 Northorly, light....ooeneeeeeaoi ! Clear.,
2 Southumwlu light......... «.ve..| Cloudy to snow.
3 1 | Northoast, fre R Snow.
4 Northorly, light..ocoeeveieniaaiii L .| Clear.
i’; i i I\mlll(,l)\.squu)ls etsesance crseneneanann, Do.
7 e ieeaeeaeareaan,
8 . Southml\, eeeneeee ! Cloudy and snow.
f H . .
10 .j Clear,
11 I o.
12
13 sl Cloudy
14 Clear,
15 —10:.... 390 .....do.......
16 Northeast . . ...| Cloudy N
17 '—16 Northerly cooooiiiiin ciimeiiaa., ...| Clear.
18 20 Southevdy.o o ool . bnowvto clear.
D S 1 P - I Cloar.
20° 2 Tasterly oo canene -..1 Snow last night; olear.
21 —20 Easterly and nor P , Clear.
29 Noriherly and westotly. ..o, - Do.
23, 11 Norvtheast ... ... , Ql)u\\ clear.
24. ¢ Northerly to mmlll(‘rl\ - Clea
RE I 2 . Snn\\
28 —7 Srous S ot lln-ll\ ........ .| Clear.
27— 6 . L. . Clond\ and little snow.
28 15 . . . o.
29 23 0, Northw .j Cloudy to clear,
30 5 ) 8 s .| Clear,
31: G . B l Do.
Feb. 1 8 ... \uxl!u-rl\ .......... . .Clear to snow.
2 20 .. 0 .ade e ieeees cmreeaniaaa ., Suow to cloar.
T I e I ! Mostly clondy; clear ovening.
S L 1 Clear,
6510 Loy L. : Do.
G 18 Do.
7010 . Do.
8: 2 .. e teeeane e H Do.
9 —7 Sontherly and southeastevly ool 1 Snow,
10 10 Northerly and northwest ..ol U Clear.
11 9 Sontherly b easterly. oo i Clear to cloudy.
127 40 Southerly il xuntlu‘.mttll\ ...... " Rain,
13 B Nottherly cevensg Glear.
Y -2 NOrPHWeSE oo e : Do,
15 — A . da PR Do,
16 2 Northerly ‘and woste lly ,,,,,, Do,
17 8. Varinble' .. <o ea Mustly cleas.
18' 12 38L Northeast ... e, <o Suow storm.
19! 4 Northerly o0 oo . Clear.
200 4. R} Dasterly ...oo.oooiil eeoil. ! With snow.
2l 7 - Northerly, galo . - - ....” Cloudy and snow.
22 3't... ‘ I‘imtluqh fresh ..oo covveava oL, i Cloar
23.. ., .l 38y Sounthw osto:l\ and nouthorl).. ______ Clear to cloudy.
24! 17°]....0 30, Variable, snow squalls......... ... .. . Partially elear.
25 |— 5 [....] 89 | Novthorly ooeen ool Clenr.
26| 1p|....] 80 | Xastorly to southeast....... ... ... 17 (,lu;u}l) to bail, to rain, snow last
night.
g’g 20 )....1 89 %\foﬁkoﬂfywxly................... Cereeeens gimw woﬁ(}slno;woathor.
— 4 |....| 88 0! P T P OAr W .
Mar, 1| o{...)[88 Varlublo,nndveryllght -.| Cloudy.
g 1_?‘ ....| 884 Nortberly, ght.....c......._. . 8{@1‘ & little 8now lagt night.
eeo.| B83...... do ...coene . our
41 271|. 88, Souther]y . ..] Clear to cloudy,
61 29 1....1 88} Northorly coes seeeenresnnaranaeeaeaness.-va| Cloar
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TABLE VI.—Observations on temperature and weather, J'c;—Continued.

Teraperature. i .

! \\'."lt('.r-ut new hatch-

- Water at. old hateh-

-house.

Air.

ing-lhionse.

Date. A Wind. Other phenomens.
iz i
|
|
|
R g g
VL . |
8 E° !
Cod @
N ST & I
I C— e
1879, | i
Mar. 6 — 2 ..... 38 Northerly to southeast. . .1 Clear, followed by snow.
70017 .. 38 Northeast .........ooooiiiiii i ! Four or five inches light snow;
| - o elowr evening,
8 8 ... 38 Lasterly...iieiiiiiiiiini i Clear.
9., [P | SR QO e e e Clear morning; hail and rmin at
night,
Raiu.

Apr. 1

“Enwterly 0TI T
Northerly

a very little snow last

Novth and vorthwesterly Do. o
Northeast ... oo . Snow storm, six inchies #t 6 p.m.
Light, northerly and westerl Clear,

Clear weather.

Clear.

Clear tu snow.

Clear to clondy.

Snow storm, nine inches,
Clear, a.m.; cloudy, p. m.
Cloudy, w.n.; elear, p.om.
Light anow, s, elear, p.m.
Clondy.

Weaterly ...
Routherly and mstm]\ .
\uu(hml\,.l m. nmthul\ p .
Iasterly . . P,

P27 L asy asterly

P28 ... 38% Westerly Clear,
2T L DBasterly Cloudy.

[ S {1 do’. oL Fogey and wet.
37 000089 Noevihenst ... LTI Clou ~ to rain, with thuml(‘r and
lig htning.

36 o Northeast tonorthwest ... . o0 .. J(.un to snow; cleared off in ove-
ning.

Northand west cooon oo oL © Clear,
Northerly .. . . Spow, .. clear, puomn.
Northeast © Suow slorm, five inches.
Clondy; =itow, . e,

Moﬁtl\ « luudv .
Cloudy to clear; snow squalls.
Clear wenther.

-Novl 11;4;‘1'\‘ .
Varinble
4 Northerly .

Stronr, nnl't-ht-ll\" .. Clear.
e - c .. Clear weather.
Northeast - .oooo e il . Snow storm.

Northerly, with snow Nqu.lllu .
Southwent or westerly. ... .

 Clear,
Fair weather.
Clear.

Northerly .
\mthml\,gt ‘utle B . e Do.
Ao s . Da.

Norvtherly to northeast Clear to snow.

, P. b1
i Clear.

Northeast .. .......... . Cloudy; cleaved off at night.

) (‘(mllc northerly .1 Clear.,
- . do ..., Do.
ié 3. do ol Do.

F : I\urﬂn :ast to hoavy*north . .
’ : Strong, northerly -...... .. i Clear.
! Ll-'hl aou(hml\ : Do.
' I Do.
! Light, sonthwest. Do.
| L iicht, southeast ... . ! Cloudy..

: By Sastorly air; no wind .. . Do.
a7 |2 38 ¢ Sowtheast L ooo..ooll ! Rain all day.
46 |€ 38) Nowind .ooooooeoiiiiii il i Clear, a. n.; thundor showesn,

41 l 38;,- Northetly
t
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TanLi VI.—Obserrations on temperature and weather, §¢.—Concluded.

I

Temperature.
,

Date. Wind. : Other phenomena.




Tapg VI ~General mary of oboreatons on temperotires of Grand Lake Stream, from Oeober, 678, to My, 189, inchie,
Waterof stream. Water ot old hotching-house, e uthm hihing
Ipo Ipm, o | Moo | Mo | Tam [ Max | Mo
Dite ; -
i £ i i L b
8 |od bl i i
EEE R fRES RGN
R RS I SRR A EA AT R - E AT T
d ve g ; “eq h Al gl e :
I A A A R R R A R H Y
SLEIL ClAZ|ARIR|RIA|RIAE|ARIAIA R|RAIRIRIAIEIA
16,

OLlobor

December voversvnnevaenns]

16,

February ..
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