XXIX.—REPORT ON THE PROPAGATION OF SCHOODIC SALMON
IN 1879-'80. '

By CHARLES G. ATKINS

1.—PREPARATIONS.

The experience of the preceding season had demonstrated the useful-
ness of a developing-house by the side of the stream, and the experi-
mental structure of that year was this year replaced by a permanent;
house of small size, measuring on the ground 18 by 22 feet. Were it
necessary to use this house for the hatching of fish, it would be too
small to be very effective; but as it is only used to bring a portion of
the eggs through the earlier stages, the cold water retarding their de-
velopment till, by shipment of earlier lots, room is made for them in
the other house, a comparatively large capacity is secured by making
the troughs very deep. The principal ones are 17 inches deep inside,
accommodating our deepest frames, with 20 trays of eggs in each, and
having a capacity of about 35,000 eggs to each foot in length of trough.
There will be room for at least eight troughs, with an aggregate capac-
ity of 2,660,000, and it is practigable to increase this 50 per cent. by
making deeper troughs, and to even double it by submitting to consid-
erable inconvenience in the routine work. The supply of water is prac:
tically unlimited, and its six-inch conduit now delivers from 60 to 100
- gallons per minute, according to the head in the stream, which is
affected by the rise and fall-of a connecting mill-pond used by the tan-
nery. The head of the conduit is in the streain, two rods from the
shore, and, it is supposed, far enough out to secure a supply of water
always pure, just as it comes from the lake.

Measures were also taken to increase the volume of water at the old
hatching-house by laying a log aqueduct to a springy spot 21 rods dis-
tant, and 13 or 14 feet above the floor of the troughs; an opportu-
nity is thus afforded for sration, which goes far to make up for the mea-
ger volume secured (only a gallon and a half per minute), and makes
this an important addition to our supply.

The experience of the previous season had also suggested & removal
of our fixtures for capturing and manipulating the fish to some point
above the dam. A very eonvenient site was found on the west side of
the stream opposite the head of the approach to the tannery canal, 230

feet above the dam. Here is near a quarter of an acre of shallow water,
733 '
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where we can locate all the inclosures needed for the management of &
far greater supply of salmon than we have ever bad. By stopping
their descent at this point we shut them out from all spawning ground
except a few square rods immediately above the nets. This insures us
hereafter (accidents aside) practically the entire stock of breeding
salmon belonging to this stream. An unpretentious shed was erected
to shelter working parties, and the inclosures arranged about it with
reference to convenient access.

2.—FISHING AND SPAWNING.

The season was ushered in by a heavy rainfall, August 17 and 18,
which raised all the lakes and streams in this region. Grand Lake
stood, August 20, at 3 feet 3 inches on our gauge, being 15 or 18 inches
above its ordinary level at that season. It was doubtless in conse-
quence of the increased volume of water that the unusual phenome-
non of an August run of salmon down the stream occurred, and this
run, or the presence of considerable numbers of salmon in the stream,
continued until the spawning season. September 14, the last day of the
open season, one man, fishing with a single baited hook, took 17 fish,
and found them biting as freely as any day in June. The water after-
wards fell to 2 feet 3 inches, at which point it held until the close of the
spawning season. .

Our first nets were put into the water three or four days prior to
September 15, putting a stop to the descent of fish either in the canal
or main stream. The canal net had to be lowered often for the passage
of boats, and on these occasions a few salmon stole into, the canal, but
with these exceptions no fish are believed to have passed us after Sep-
tember 12. They were often to be seen leaping from the water above
the barriers, and it was the opinion of some of the old residents that
an unusually large run of fish was impending.

Nothing noteworthy occurred until the last of October, the time being
occupied by the force at work in laying the aqueducts and building the
new house. October 30 the inclosures at the spawning place were put
in order for the capture of fish, which had been purposely avoided up
to this date to save the injury from chafing, to which they are always
more or less liable when in confinement. But the salmon having com-
menced the work of nest-digging in some spots on the 27th of October,
it was deemed that the time had now come for their capture.

The early runs of fish were very satisfactory, 153 coming in the first
night, 164 the second, and 119 the third. There was then a falling oft
until the night of November 5 and 6, when but 60 fish came in. All
this time the males greatly exceeded the females,not only in the totals,
but each night by itself. It was not until November 7-8 that the fe-
males presented themselves in equal numbers with the males. That
night there were 41 of each sex taken, and the total up to that date was
563 males, 322 females. For the rest of the season the catch of females
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far exceeded that of males. The total for the season hardly bore out
the great anticipations which some had formed in September, but was
nevertheless quite respectable—938 males, 1,084 females, total 2,022.
For the sake«f comparison the numbers taken in other years may be
given, as follows: 2,628 in 1875, 1,021 in 1876, 4,151 in 1877, 2,908 in
1878.
The most of the fish were measured, and the average length of the
. females was found to be 17.2 inches, and of the males 18.9 inches. The
length of the females was the same as in 1878, but exceeded the average
for 1875, 1876, and 1877 by 1, 1.5, 1.3 inches, respectively. The length
of the males exceeded the average for 1875, 1876, 1877, and 1878 by
about 2.1, 3.2, 2.1, .7 inches, respectively. The longest male was 24
inches, the shortest 15 inches; the longest female 22 inches, the short-
est 13 inches. ’

The taking of spawn, which began November 7, proceeded without
noteworthy incident until November 22, when the last fish were manip-
ulated. In all, 978 females were deprived of their spawn, and yielded a
total of 1,113,456 eggs, an average of 1,136 eggs each. According to
our estimates the average yield for the first week was 1,205 eggs apiece.
These are considerably higher averages than any other season. The
average for 1877 was 1,066 eggs per female. . .

The ratio of impregnation, deduced by careful calculation later in the
Season, from the number of unimpregnated eggs found after the others
were well developed, averaged 93.3 per cent. The best result (96.5 per
cent.) was obtained November 19, in a lot counting 82,000 eggs; the

~ Poorest (75.6 per cent.) November 7,in alot numbering 8,500. No nov-
" elties were introduced in the methods of manipulation; experience had
convinced me that the methods generally followed here were the best
for this species of fish. Many experiments were tried in 1877 and 1878
with a hope of discovering some mode of avoiding the serious loss by
reason of non-impregnation, which has always troubled us at this estab-
lishment, but the results had not indicated any change in the essential
features of our former practice. The prolongation of contact between the
eggs and milt was found to effect no improvement in the desired direction,
but to become, when excessive, a source of positive injury. One single
experiment tried this year illustrates this fact. November 21 a batch
of eggs numbering 27,156 was divided, the greater part being treated
in the usual way, and the smaller part, numbering 5,156, were subjected
to contact with the milt for 4 hours and 40 minutes. Of the former,
91.9 per cent. were found to be impregnated, and they turned out as
8ood as average; the latter died, to the last egg, before development
Was completed, being one by one picked out and thrown away. Whether
any improvement can be effected on the rate of impregnation attained
this year I amn in doubt. The prevalence of ovarian disease among the
8choodic salmon is, so far as can be seen, an irremediable difficulty,
which will probably always result in quite a percentage of eggs incapa-
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ble of impregnation and of others which, though they may be impreg-
nated and develop through the earlier stages, are yet destined to perish
in the egg or alevin stage. ) :

3.—DEVELOPMENT AND SHIPMENT OF THE EGGS.

The eggs were divided between the old and new houses, 655,000 being
placed in the former and 458,000 in the latter. Only the ordinary losses
were sustained, and as large a percentage—perhaps a little larger than -
usual—were brought up to the shipping stage. The unimpregnated
eggs were removed from the most forward lots early in January, and
from the later lots in March. Without dwelling on the details, the sum
of eggs rejected was 74,614 unimpregnated and 46,842 that died from
other causes, making a total of 121,456 by actual count, or 11.3 per cent.
This loss left 992,000. The 25 per cent. reserve for the lake and stream
amounted to 248,000, and the remainder, 744,000, were divided among
the subscribers to the fund. The following statement shows the basis
of the division, and the numbers of eggs falling to each party:

Contri- uota of

Party. Dbution. Ratto. Qeggs.
United SEates - cccenvniceicniremieaeccemcecaeceanacaccacsaoceecocnsasene $1, 400 it 484, 000
Massachusetts. ... 500 & | 165,000
Conneotiocut. ...... 800 & 03, 000
New Hampshire . ..ccicurvmeiicemnnieeiceeienianncoceaecaecnsececiceans 200 o 62, 000

The first shipments were made January 6, and others followed during
the month, to the number of 570,000, which exhausted the supply in the
old hatching-house. The remainder, being in the cold water of the new
house, did not reach the proper stage for packing until March, and in-
deed would not have reached it until April had they not been removed
to the old house in January, as soon as the early shipments made room
for them.

The packing for transportation was performed after our usual manner,
the only change made being the abandonment of sawdust as a packing
‘material, and a slight reduction in the size of the outside cases. The
employment of dry moss and leaves as an enveloping material enables
us without risk to reduce the thickness of the envelope, with a resultant
advantage in lessening the weight and cost of carriage. Speaking in
the absence of any comparative test, I think that in dry sphagnous moss
we have the most effective material that comes within a proper limit as
to cost. It is exceedingly light, and an exceedingly poor conductor of
beat. We find it on numerous peat bogs in the vicinity, When wet it
is very soft, and the best material in which to imbed the eggs. To dry
it we pull it in August or September and spread it thinly on some dry
open ground, and wind and sun soon take away its moisture. Leaves
are gathered in the neighboring forest, and are mostly beech and maple.
1t is a good deal of trouble to gather them, and should much wet weather
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Drevail after their fall it may easily happen that in the hurry of fish-
catching, and spawning the few opportunities to gather them dry are
neglecte(li, and the first fall of snow lays them so flat to the ground that
they never dry after it. So far as protecting the eggs against frost is
concerned, I doubt whether dryness adds to the efficiency of either of
these materials, but as deducting from their weight it is important.

The route by which the packages were formerly shipped was through
Calais, from which point they were expressed by rail through Bangor
to their various destimations. This route had the advantage of only
twelve miles sledding to Princeton, from which place they went by rail
to Calais, but the arrangement of winter trains was such that eggs had
to lie over nearly a whole day in Calais as well as a night in Princeton,
80 that they were fifty-two hours on the route from Grand Lake Stream
to Bangor. To save twenty-four hours of this time, I this year sent the
cases from Princeton by stage to Forest Station, on the European and
North American Railway. This subjected them to a five or six hours’
ride in the open air, in the coldest part of the day, but my confidence in
our mode of packing was justified by the event, for none were frozen.

The paclkages all went safely to their destinations, except one to France,
which was a total loss. Of the,twenty-seven sent to various points in

“this country, sixteen were reported as arriving in “good” condition;
one, «0. K.”; two, “excellent”; three, “very good”; one, first-class”;
one, “best ever received.” None whatever opened in bad condition,
The aggregate deaths of eggs in transit to all points in America were
6,621, being a little less than 1 per cent. .

The success of those who managed the-hatching was very uneven.
In most cases the loss incurred was quite small, but in a few it was very
large. As in the preceding seasom, the losses were generally greatest
in those lots that were transported farthest. Those sent to Minnesota,
however, sustained but a very small loss. The losses reported both
before and after hatching amount to 101,910; the young fish sent out
from the hatching-houses to 840,871; and those actually planted to
832,131, According to this statement there was a shrinkage of 169,869
between the shipment of the eggs and the final planting of the fish, and
the small allowance to be made for the unreported lots hatched in New
York and Wisconsin will not affect the result materially. To go still
farther back, we find that of 1,113,456 eggs taken, 93.3 per cent. were
impregnated, 89 per cent. brought to the shipping stage, and 75 per

cent. brought to the feeding stage’and turned free.

" Appended will be found, 1st, a diary covering the time of the most

JImportant operations of the year; 2d, a record of fishing operations;

34, a record of spawning operations; 4th, the result of the measurement

of the fish; 5th, meteorological observations; 6th, a statement of the

Tesults of the development of the eggs at Grand Lake Stream; Tth, a

Tecord of the shipment of the spawn; 8th, a statement of the hatching

of the eggs; 9th, a statement of the planting of the young fish.

" 8. Miss. 59——47 N
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4.—EXTRAOTS FROM DIARY AT GRAND LAKE STREAM, 1879-80.

Grand Lake Stream, September 2, 1879.—Munson says that he came up

on the 20th of August, and that day noted the water to be 3 feet 3
“inches on our mark above the dam, there being at the time a strong
north wind. To-day, with a calm, I find it to be 2 feet 8% inches. (But
a small part of this difference is probably owing to the wind.) Mr.
Munson had also observed a fall. The rain of August 17 and 18 U
doubtedly caused a temporary rise.

Fish are now running on the stream. Haycock and Emerson fishing
to-day and yesterday, took 7—all of them on the stream; tried the
lake in vain. ‘

Temperature of water in old hatching-house (in the woods near the
«Milford Turnpike,” an unfinished road) is 48° at 11 a. m; of Low’s
spring, just afterwards, 49°; but the sun was ghining into the latter &
little.

Munson has just finished getting in moss. Got 187 bushels dry and
100 bushels wet—all from a bog near the Princeton road, about tw°
miles distant. (The moss was all Spkagnum. Drying was effected bY
spreading it on dry ground, exposed to sun and wind.)

Munson says that the past spring and summer the fishing was not
quite so good as usual. The weather was cold, backward, and stormy
until the season was well advanced. He thinks a good many have run
through into the stredam lately.:

Septemher 3. —Water at old hatching-house, at 6 a. m., 473° F. Tn
the stream at cottage, at 7 a. m., 663°; at 4 p. m. (day sunny an
warm), 694° F. '

I have estimated the volume of water at the old hatching-house, thus:
4 faucets, each fill a two-quart dish in 13 seconds; 2 others in11 seconds
each; 7th faucet and waste in about 40 seconds; this gives a total of
16.116 gallons per minute. From Low’s spring I find, by same method,
a flow of 2} gallons per minute.

Low’s spring by measurement to-day I find to be 20 feet 6 inches
above the bank of Grand Lake Stream, 31 feet above the surface of the
stream below the dam, and 28 feet 3 inches above the present level of
Grand Lake. Its distance from the bank is about 662 feet, and from
the water’s edge about 686 feet.

Mr. Ferguson to-day caught 8 Schoodie salmon far down the stream-
Six of them weigh as follows, respectively, viz: 2 pounds 9 ounces, 2
pounds 9 ounces, 2 pounds 3 ounces, 1 pound 8 ounces, 1 pound 1
ounces, 2 pounds 12 ounces. They thus average 2 pounds 4 ounces
Mr. Munson thinks the general average during the fishing season was
fully equal to this. With the salmon Mr. Ferguson took achub weigh-
ing 1 pound 3 ounces.

September 19.—Returned from Bucksport yesterday. Mr. Munson
yeports that since my last visit (first week in September) the fish
(Schoodic salmon) have continued to run into the stream. Both he and
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Ripley are of opinion that more fish have run past us than we shall
catch this season. I don’t think they are right. On the last day of
fishing, September 14, Forbes caught 17, and he says they did not bite
better at any time in spring or summer.

The nets were put in two or three days before the 15th instant.

- Considerable progress has been made in a ditch which is intended to

bring more spring water into the old hatching-house from a pool on the
upper side of the turnpike, which appears to be filled by neighboring
‘8prings.
" This afternoon I set my three men at work on the excavation for a
hatching-house by the stream, on the site occupied by a temporary
Structure last year. We throw a dam of logs and stone across the
Btream and turn the water against the bank.

October 1, 1879.—Arrived again from Bucksport at 11 a. m., via Prlnoe-
ton and B1g Lake. Water high for the season in Big Lake, but has
lately fallen some. Has fallen slightly in Grand Lalke.

I find the excavation for the new hatching-house by the stream com-
Dleted or nearly so. The ditch for agueduct to old hatehing-house has
Progressed some and a very hard piece of ground reached where many
Yocks will require blasting.

October 9, 1879.—Having all the materials collected, we slack a cask
of lime and begin digging a trench to receive a concrete foundation for
our new hatching-house by the stream. This afternoon I find -the
ground in our excavation to be about 22 inches below the level of the
xlllll-pond from which we must take our supply of water and eight
inches higher than the stream at the point at which the hatching-house
mugt discharge. The stream has perhaps been raised a little at this
) Polnt; by our debris being driven into it just below. The ground here
.38 all clay—no bowlders except on the surface.

Munson and Ripley to-day finished blasting in the aqueduct ditch,
Which is now very nearly complete. The first water was. struck 260
feet from the hatching-house, where a small vein oozed out of the east
bank several veins above that before reaching the pool. Total length
330 ieet = 20 rods. At a rough estimate there is five feet fall from bot-
tom of upper end of the ditch to the eaves of the hatching-house, at
Which height I propose to take the water into the building. - Surface of
Pool is three feet higher still. North of this pool, on a hillside, at a
dlsta.nce of 500 feet and an elevation of nearly 25 feet above this pool,
I8 a large spring, whose waters spread over a good deal of ground and

then sink out of sight. I shall make my arrangements to lead this, at
Some future time, into the aqueduct laid this fall. (This was accom-
Plished the next.seagon.) I shall lay an aqueduct of logs, using 24
inch bore below the road, and 1% above it. The logs are partly bored
already, Mr. William ca.vanagh, of Saint Stephen, is doing the work.
We use green Norway pine sticks, 7 inches at the top for small bore

@nd 9 inches for large, 14 to 16 feet long.
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October 9.—In half an hour in a boat above the dam I see four sal-
mon leaps. Everybody says they are plenty up there. I have not had
time to hunt them. B

October 15.—The foundation of our new hatching-house by the stream
completed to-day. Dimensions, 22 by 18 feet; rather too small an affair,
it seems, to write much about, but yet with our deep troughs it has &
. eapacity of 2,560,000.

The foundation is 18 inches thick at the bottom, and narrows up -
some at top. The ground being already excavated to a level about 6
or 8 inches above the surface of the stream alongside, we excavated 2
trench for the foundations two feet deep on the northeast and goutheast
sides, 18 inches deep on the west side. This trench was filled by pouring
in a mass of concrete upon the bottom, bedding large stones upon it, and
filling in with concrete. The stones were settled into place by heavy
wooden mauls, and the same and also smaller ones were used in ramming
the concrete into place. After we reached the top of the ground we began
carefully placing large stone, and thus built up 156 or 16 inches higher,
at which level I propose to lay the sills. The high water of spring will
therefore wet our walls some distance above the sills, but we can at any
time in the future jack up the building and build the walls “higher.
The concrete used in this work consisted as follows: 1 part dry London
Portland cement; 1 part slacked-lime paste (Rockland lime); 5 parts
fine sharp sand; about 7 parts stream gravel of mixed sizes. All weré
measured in a pail, except the gravel, which was estimated in a heapj
water not measured. The mortar for laying the first stone above the
ground was 1 part London Portland cement, 1 part lime-paste, 6 parts
_ sand. Thence up we used 3 parts Rosendale cement, including a little
lime-paste, 3 parts sand. i

October 17, 1879.—Conclude with F. Shaw & Bros. lease of fishery.
rights, &c., for five years, with privilege of renewing for five more.

Measured volume of water flowing into the old hatching-house, and
found 8.24 gallons per minute. Our aqueduct was laid yesterday, but
water was shut off to fix the inlet, so that above represents the volume
of the origimal spring. I am sure that not one-twentieth of it comes
from the brook.

October 18.—Measured (roughly) the volume of water in the spring
north of Forbes’s house (this was on the site since selected for & third
hatching-house), and found it to be between one and two gallons per
minute, Low’s spring gives to-day .714 gallon per minute.

October 20.—Left Grand Lake Stream for Bucksport.

October 26.—Back again at Grand Lake Stream., This afternoon, be-
ing in boat up the lake as far as the Sister Islands (two miles from the
dam), measured temperature of water in several places. On sunny
- goutherly side of Sister Island, out of the wind, I found 51° F. On
northerly side I find 50°; on surface of lake, in deep water, below Mud-
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son’s Island, 49°; in stream at our house, just after our return, I find
470, - :

~ On the shore of Sister Islands, in edge of water, I picked up a stone
(granite) twice as big as my hand, which, like all the other stones,
is covered with an olive-green slime. I brought itdown and on putting
it into a dish of water find the slime is a forest of growing plants of sev-
eral kinds; in this is a multitude of living creatures, mostly entomos-
traca, a good many slender larve of insects, several kinds, and half a
dozen amphipod crustacea of the common sort, which I take to be Gam-
marus’ fasciatus Say, as per S. L. Smith, in the United States Fish Com-
mission 2d Report, p. 6563. Altogether, judging roughly, I should say
that there are probably more than 500 animals large enough to be seen
with the naked eye on this stone, say 10 Gammarus, 20 gastropod mol-
lusks, 100 insect larve, and 400 entomostraca. The entire bottom at
this place, being covered by a similar growth of vegetation, I suppose
it is equally well populated with animals. Sandy bottom, or gravel fine
enough to be disturbed by waves, is, of course, & less favorable place.

October 27.—At the dam to-day I could see no indications of spawn-
ing. A net wasput in immediately above the dam on 21st. (The main
net, crossing the stream and barring access to it from the lake at the
point where our pounds are to be located, was put in place prior to
September 15. This one near the dain is to act as a safeguard and as-
sist in the capture of some stray fish between the upper net and the
dam.) On the gravels below the dam the fish have begun to dig nests
as usual. '

October 29.—To-day we begin setting stakes for pounds above the dam,

at the same place as last year, and substantially on the same plans.
Shall add some large pounds and locate our spawning-shed there.
" October 30.—Tinished nearly all the upper pounds at the spawning
place (same referred to on 29th), and put them in shape for catching
fish., One male came in during the day. Changed the netopposite the
house (in the stream below the dam), putting it up at the head of the
run and gravels; have contrived a trap in connection with it, but this
is not quite completed.

At the old-bhatching house I found the temperature of the water in the

. 8pring to be 470 F. In the feed-trongh in the house it is 463° F.

At 11 a. m. to-day the volume of water inside the old batching-house
Wwas 17.22 gallons per minute, the several faucets yielding from 2.14 to
4.28 gallons per minute. The aqueduct water is not yet admitted, and
very little brook water is coming in.

October 31.—Finished pounds, all except that intended for twice-
8pawned fish. Also got the trap below the dam on the gravels in order
for service.

, November 1.—This p. m. the aqueduct was delivering 3.75 gallons
Per minute of muddy water of 40° F. temperature. The supply in old
hatching-house from other sources amounts to 17.21 gallons per minute
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of & temperature of 46°. Low’s spring yields 3 gallons per minute, of
temperature of 47°.

November 3.—The new hatching- house by the stream is nearly conr
pleted. Troughs and conduits still to be arranged. The troughs of
the old hatching-house were taken out into a shed in the spring, Of
late they have all been cut in two (now 10 and 14 feet long), varnished
with two coats of asphaltum, and replaced.

‘We get no female fish below the dam. Judging from what I can seé
of 'the fish in the pool immediately below the dam, I think several hun-
dred are there, but I believe them to be mostly males. One good nest
was made on night of 1st' just above our net across the west run, Yes-
terday I looked for other recent works below the dam, but found none.
Above the dam no nests started yet. Net still in place about 20 feet
above the dam. This afternoon I saw three fish there—one female, tw0
males.

One of our nets, that separating the second and third pound, dips it8

_upper line 2 inches below the surface of the water, but I think no-fish
have passed over it. This evening, at 9, Munson examined the third
pound carefully, and found no fish in it. (I find these fish are much
more inclined to force their way under an obstruction than over it.
Yet they will sometimes search the nets for holes several inches above
the surface of the water, standing bolt upright, with their heads en-
tirely out of water, and working along inch by inch, and occasionally
they will leap quite out of the water in attempting to scale the barriers.
These phenomena have, however, come under my observation only when
large numbers of the fish are crowded together.)

November 4.—This morning I found among the females taken above
the dam one that was surely ripe. We have tried none of our captured
fish yet.

November 6.—This forenoon early Mr. Munson found a great run of
smelts at the spawning shed (above the dam). He said he could have
dipped any number if they had not been so shy and quick. As it wa$
he dipped 150 or 200, which I have preserved. They are mature, show-
ing clearly spawn and milt through their transparent bellies: [These
smelts are among the most diminutive of their genus, averaging 111
length but little more than 2 inches. They are found in several i
not ‘all of the Schoodic Jakes. In one of the tributaries of ¢ Upper
Dobsy?” Lake (Indian name Sysladobsis-sis) they are wont to spawn late

- in the month of February.]

Meshed in a net we found a Schoodic salmon 93 inches long, we1gh
mg 7 ounces; red spots plainly to be seen; but not very bright; the
dark bars on the sides very faint; sex, male, yielding milt.

November 7.—Began taking spawn. There are but few ripe fish.
Below the dam fish appear to be numerous, but we have not caught
many yet. Our trap does not work first rate. I dipped this evoning
on a spawning-bed ainale Schoodicsalmon, 73 inches long, weighing 3%
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ounces, very ripe with milt, with red spots and bars still very distinct.
There are a good many of these here. I have never observed many of
them before. Indeed, when the men got me two specimens of that size
last season I regarded them as the first I had ever seems It may be
(though not probable) that they have always been present but mistaken
by me for chubs or young trout. I think I have always been too much
on the alert to be so deceived. By lamp-light their distinctive marks
are not visible while the fish are swimming in the water, but by day-
light, standing on a pier of the dam, I see one of them in the stream
unmistakably marked,

November 9.—Fish have been coming in slowly and a good many of
them are spawning outside of;jour nets, though few of those we have
taken have appeared ripe. I should say that half a dozen pretty good
nests have been made at the head of the “west run” (a narrow channel
between the shore and the gravels below the dam) and as many more
commenced there, Below the lower nets three or four nests are com-
bleted, or nearly so, and others begun. That is all below the dam.
Above the dam, near the approach to the sluice-gate, one nest is in pro-
cess of making, and I see the pair on it to-day. Just above our “‘dam-
net” are, say, eight or ten pretty complete nests. Between that and
our upper nets there are, say, ten or twelve nests partially made, of
which three or four are nearly complete, besides a dozen spots where
fish seem to have been working a very little. Above our upper nets I
see about 8 nests, but none of them complete. On the gravels above
‘our spawning-shed fish are now spawning, and I propose to have them
fenced off to-night. Some of the fish in our main pound are beginning
to spawn. ’

Between our dam-net and upper net (a space measuring abont an acre)
are a good many fish; I should think 200 or 300. We have tried in
vain to drive them up under the lifted nets, and now propose to sweep
that pool with a large seine to-morrow. I'ish do not run up through the
dam from the pool below to any great estent at this time. Since Octa:
ber 21 we have had & net stretched across the stréam 20 feet above the
dam to intercept them, and in the space left between this net and the
dam I have at no time seen more than a dozen fish, and only one nest
hag been commenced there, though it is an excellent spot for spawning.
[In 1878 we used this space as a trap for fish descending, lifting the net
' by along line leading ashore, and at set hours during the night letting it
Suddenly fall and entrapping all the fish that had sought this spawning-
bed. We could not then determine whether the fish caught came from
above or from below, but our experience this season indicates that they
Came from above, and that the fish that occupy by day the great pool ’
below the dam seek spawning-beds on the gravels below them, and not
above, This is another manifestation of the instinct of the Schoodic sal-
mon to move downward instead of upward to seek spawning-ground.V

/



744  REPORT OF COMMISSIONER OF FISH AND FISHERIES. [12]

Very few fish have got into the canal this season. Less than a dozen
have thus far been seen there. . )

November 10.—We got our seine (264 feet long) into the water at 10}
a. m., and 4 took till past three to get it hauled in. We took in all
534 fish, 269 males and 265 females. How these fish came there is un-
known, but it is possible that the most of them were lying in this pool
when the nets were put in place above and below them. This might be
made a receptacle for early-caunght fish hereafter.

November 12.—To-day we finished the first overhauling of our main
pound, containing all the salmon caught prior to November 7. There
were found to be 1,298 salmon, of which 639 were males and 659 females;
of which latter 231 only were ripe.

‘We have now had in hand and entered on the record all the fish
caught up to this date, and find them to be 807 females and 807 males.
Compared with our fishing record this shows a deficit of 262 males and
99 females, and one whose sex was unknown; total, 362. That is t0
say, our fishing record shows 362 fish taken into our inclosures moreé
than were found therein. Either some have escaped from us, or, as ap-
‘pears more probable, have stolen under the chains that weight dowD
our nets from the main pound to the one from which the fish are dipped,
and thus been dipped up and counted a second time. Such deficit8
oceur every year.

The catch in the trap below the dam has come to a close, apparently
by the whole of the fish below the dam being caught up. The net above
the dam wag put in place October 21, since which time no fish have
been able to descend the -stream past that point. Hence we have the
data for a rough estimate of the number of salmon that descended before
that time. Of such fish there were captured 287, of which 168 were
males and 119 femnales. These had been congregated in the deep pool
below the dam. If we estimate 50 per cent. of this number to have
‘descended the stream still farther, we have a total of 430 salmon thaf
descended into the stream before October 21; allow 100 per cent. and
we have a total of 574, which I think is quite up to the possibilities of
the case. :

November 13.—We have now handled 1,622 salmon, of which 807 were
males and 815 were females. Of the females only 282 have been found
gravid and ripe, andl these have yielded 339,400 eggs, or 1,205 egg®
each. This is an uncommonly heavy yield for Schoodic salmon, indl-
cating what our record of measurement shows, that within a few years
the fish have increased in size.

November 16.—The fish in our main pound are very restive—that 5 3
part of them are. A few are evidently spawning. I find ten neéf's
under way in this inclosure, but don’t think many eggs have been Jaid-
7T therefore decide to begin overhauling the main pound again to-day-

‘Weather remarkably mild and favorable. Last week the lower lakes
were frozen 8o that the steamer could not come up from Princeton. On
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the night of the 5th the temperature of the air fell to 10° F., but since
the 7th it has stood constantly above the freezing point.

" November 16.—Have put into the old hatching-house 655,100 eggs, all
I think prudent to trust there this year, and shall fit up the troughs in
the new house for the remainder of the crop.

November 17.—Set the reservoir tank, the head trough, and two deep
hatching-troughs in the new house, and at once placed eggs therein.

November 19.—Examined lot 1 to-day, and find that the embryonic
disk now covers about one-third of the yelk. Out of 100 only 75 ap-
peared to be developing, indicating a loss of 25 per cent. from non-im-
pregnation. [This is afterwards determined to be very nearly correct,
but it was an exceptionally poor lot.]

November 21.—The embryonic disk in lot 1 (14 days from impregna-
tion) now covers half of the yelk. In lot 2 (10 days from impregnation)
it is just beginning to expand.

November 22.—To-day we admit to the old hatching-house a new sup-
ply of water, derived from the brook that flows past, which up to this
date has been shut out the present season, pending the preparation of a
pool for it to clarify itself in. This new supply increases the volume in
the hatching-house from 10% gallons to 143 gallons per minute and lowers
its temperature from 463° to 45° F. It will thus nearly double the
capacity of the house. The water from the new aqueduct is not yet
admitted.

Grand Lake was frozen over last night as far up as Cedar Island (3
mile above the dam), but a scow was to-day forced through the ice.

To-day we finish taking eggs and carry up 800 of our fish and liberate
them in the lake from 1 to 2 miles distant. ’

November 23.—DBy filling an empty trough and making a careful allow-
ance for leakage, I compute that each of the three troughs in the new
hatching-house is to-day using 17.7 gallons of water per minute, and
that three times as much is flowing to waste; that gives 53 gallons in
the troughs and 53 gallons waste, a total of 106 gallons per minute,
The size of the conduit is six inches square; its fall and length not accu-
rately ascertained, but the grade is near 1 jn 1,000. This is while the

‘mills are shut dawn; with the mills running the head and the volume
in the hatching-house would be somewhat less. [Afterwards ascertained
to be 30 per cent. less.] The dams that control the water at the lower
ends of these troughs are leaky, and in case of a stoppage of water
would leak dry in a short time, estimated at from 16 to 26 minutes, On
lnquiring of Mr. Munson, I learn that he purposely left leaks at the bot-
tom of the dams to create a bottom draft, lest there should be too strong
a surface current at the expense of the lower trays of eggs. He and
Mr. Buck did that last year, having observed that the sediment settled
much more on the lower than the upper trays, indicating that the sur-
f&ce current was the stronger. I approve this, and also approve putting
in eross-boards just above the dam, both at surface and bottom, to pre-
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vent these two currents being too direct, thus robbing the middle trays
of proper circulation. The leaking out of the water when the flow
ceases is also of advantage, in that it secures the eggs against danger
of stagnant water, which is much more to be feared than exposure t0
air with accompanying danger of freezing in any except the coldest of
hatching-houses.

. November 25.—About 17 gallons of water per minute flowing in the
old hatching-house. We have laid some gravel drains to lead tributary
springs into the pool whence starts our aqueduct.

November 26.—The old hatching-house has to-day a supply of about
14.6 gallons of water per minute; temperature in the troughs, 456° F.;
the main spring being 463° F. At the new hatching-house the volume
is 12 gallons per minute for each trough, temperature 35° F.. ‘

At Low’s spring a volume of 2.15 gallons per minute, and at the spring
near the cove about 5 gallons per minute. _

Aqueduct 2t the old house discharging about 13 gallon per minute.

In lot 1 (19 days from impregnation), the yelk is four-fifths covered
by the embryonic disk. In lot 2 (15 days from impregnation), the yelk
is one-half covered. .

Ice has closed the lake as far as Cedar Island since the 23d. 'We broke
through it this forenoon with the expectation of carrying the rest of our
fish up the lake, but the wind was boisterous and the cold closed the
pew channel so fast that we were compelled to delay still further the
liberation of the fish. Commenced taking out the nets.

November 30.—Heavy rain yesterday morning and warm weather took
off all the snow and a great part of the frost out of the ground, and 8o
weakened the ice in Grand Lake (which had only been frozen as far a8
Cedar Island) théata crew of tannery men broke a channel through to
open water this forenoon. In the afternoon our men carried up four
boat-loads of fish and liberated them ; we have very few left on hand.

The rain gave us in our aqueduct a great flood of water, which wag,
however, very muddy, from our newly filled ditches. To-day the flood
has somewhat, sudsided, about: 15. gallons per minute now discharging,

- and it is much clearer, but not yet clear enough to use in the hatching-
bouse, to which it has not yet been admitted. Thebrook rose also and.
was shut out of the house yesterday morning. For the present tho old
spring (also much swollen but not muddy) gives us an ample supply of
water.

At the new hatching-house the water grew very clayeyearly in the
thaw, and continued so all of yesterday, but to-day is nearly as clear a8
ever. Mr. Munson says not a great deal of sediment on the eggs, and
what there is washes off readily, unlike the sediment that came into this
house last year from the brook, which seemed to ¢stick.” This clayey
water must get into the conduit through cracks at the joints, and when
the filling is well settled it will doubtless cease to flow. This conduit i8
153 feet long, and has its head in the stream about 2 rods from the bank,
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where I suppose it will receive pretty pure lake water, the brook water-
* following the shore and running over the conduit. This brook is the

Bame that runs by the old hatching-house, whose discharge it receives,

but in the half mile between the two houses it runs most of the way

through peaty bogs and alder swamps and receives the drdinage of sev-

eral potato fields and stable yards, for which reasons we shut it out;
" from the stream house. ,

December 1.—~0On November 27 and 30 and to-day I have examined

lots 2, 3, 4, b, 6, and 7 with especial reference to their impregnation,

Wwith following results: ’

—

9y : - . oy
r e | 8. |5 (&2 |3
B¢ | & |23 g5, 8s
Number of Jot. 53 5% "E’go_g pﬁg 2 B
g8 | 8% 1=s%5) B9%) 88
a A b4 = g8
L ]
}o,ooo 630 | 90.87
neso| ass| 8878
1.800] 120 9383
1,200 86| 028t
, 60D 8.4
1600 156! s0.26

This is strictly correct as far as it goes, each egg having been closely
scrutinized, and in the case of the larger lots, as 2 and 6, samples for

examination were taken from 14 to 23 different parts of the lot.

December 3.—At 4,30 a. m. leave Grand Lake Stream for Bucksport.
W. H. Munson, as usual, is left in charge of the eggs. :

January 3, 1880.—Arrived from Bucksport last night about 12 o’clock,
I find to-day that everything is in good order. ' :

The egg’s in the old hatching-house all show colored eyes, pretty dark
in the earliest ones, very light in the others, being just discernible. I
meagure the volume of water flowing and find it to be 16.8 gallons.
About 1} gallons of this comes from the new aqueduct, the rest from
the brook and spring. Mr. Munson says this is the lowest stage of
the water at this house since I left, a month ago. For the most part
the faucets have been running very full; it has dropped off only within
a foew days. At time of the heavy rains the- aqueduct water was very
wmuddy and had to be turned off; in fact it wag not turned into the hateh-
ing-troughs at all until after that. The brook was somewhat muddy
(not very), and was turned off for a short time. The spring gave a
great abundance of clear water through all the rains. *

January 6, 1880.—Made first shipment of spawn to-day. The mode
of packing has not been essentially changed since this establishment
was first opened. We have, however, discontinued the use of saw-
dust as a material for outside packing. This year we have a supply of
dry moss and dry leaves. The cases always leave the hatching-house
about half past two in the afternoon, are taken by Princeton, 12 miles,
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and there remain over night, under cover, and generally in & wari
room. The next morning they are taken by the ¢stage,” a journey ©
five hours and 28} miles, to Forest Station, on the European and North
American Railway, where they are dclivered to the American Express
Company about noon. That eveéning they reach Bangor, and thos®
bound out of the State reach Boston next morning. oo,

January 20.—Transferred to the old hatching-house all the eggs m
the new house except about 80,000.

The water running in the old house is now restricted to 3 fancets;
has been so for several weeks. The volume to-day is 15.31 gallons Pet
minute. I expect the volume to diminish during the month to come-
The aqueduct yields *just about 13 gallon per minute. This i8 nob
strictly pure water, but very near it. A pailful has a slightly clayey
tinge.

January 22.—We have now sent away 550,000 eggs. This embraces
all' of the eggs taken up to November 15, inclusive, except 39,000 left
in the troughs. These were originally estimated at 605,000, Thus they
measure out within 16,000 of original estimate. As many more thal
that have been picked out, the original estimate must have been to0
low. (Thenumber given in the tabular statements is a revised estimate
based on the measure now made.)

January 26—Having now sent away all the eggs that are developed
. enough to go, shipments must be suspended until other lots brought
out from the new house can be sufficiently developed. Temperature 0
the water in the new house is now 34°, and in the old house 40° ¥.

March 6.—Returned from Bucksport last night. Water has beé?
very abundant. The volume flowing at old hatching-house to-day I €%
timate at 31.15 gallons per minute, of which 33 gallons comes from the
aqueduct., The brook water is now shut out. The aqueduct water had
been clear except on one occasion in February. All the eggs are novw
in the old hatching-house. The last were brought out March 2, and are
now 80 well advanced that the eyes show a little color.

The earliest eggs taken, November 7, began to hatch February 17,
were half out February 23, and all out March 1. These have been all
the time in the old hatching-house in water averaging 46.36° F. in No-
vember, 41.30° in December, 40.33° in January, 39.41° in February, #
general average of nearly 42°, and an average period of 108 day®
Eggs taken November,15,are just beginning to hatch,
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TABLE I1L.—Mecasurement of Sohoodic salmon, Grand Lake Stream, Maine, 1879.

Mates. Fomales.
Date. ‘Length. . Length.
Number Number
mweasured. meusured. .

Average. : Longest. | Shortest. Averago., Longest. | Shortest.

Inches. .| Inches. | Inches. Inches. | Inches. | Inches.

70 18.8 24 14 17.2 20 15

515 19.0 223 15 427 16.8 22 14
245 18.7 234 15 270 17.6 214 143

37 18.8 22 15 61 | 179 20 13

866 ’ 18.0 24 16 700 | 1.2 ‘ 2 13

TABLE IV.—Observations on temperature and weather at Grand Lake Strean.

Date.

8. Miss. 59———48

I NW., atrong

“Calm

morping........... i
Northerly, geo

tle to fresh.

NW., gentle ..

NE., gentlo . ..oceeceeeens
Easterly, light
Northerly
NW., strong

SW., light ..
8., Ught.....

8., lig

E.,changingatnoonto N,
very strong.

NE. toSE.,variable, gentlo| Cl

SW., changing about ¢
p-m.to N\,

Tomperature.
Watet.
&
e (B | 9 -
Adr. B¢ 84 o Wind, Other phenomena.
. |82 |2E( ¢
B 85188 )
§ = = ot
- = 2 3
7] < Z 2
i
708, m |78 m |amD &m0 EI’
Ft. In.
8 8 | N, strong
2 8% m

Mostly cl'dy: Wt showers.

Light westerly.......o.... Moatly clear.
| NW., brisk o.m.; calm p,m| Clear.
[ S.toNW,, vnrlni)le; iight | Clear to cloudy; variable.
to fresh.
. NW,, verystrong......... Clear.
O NE, light ..., .} Cloudy.
NW,, gentle .. .| Clear.
1 Westorly, gentle Dao.

‘| Clear at 2 p.m.; nir f40;

water of stream §24°.

oar.
Cloudy and light rain.
Cloudy.
Do. .

Do.
Cloudy; light rain morn-
ing and evening.
Clear, after rainy morning.

.| Clear; warm,

Cloudy; rain at 10 p. m.

Cloudy, moBtly; rain in
morning, '

Clegr.

Clouds nndocoéaionulllght

8NOW.
Cloude light; & few pels
Jots of suow.

Clear.
. Ligl\t clouda.
Cl

dy; rainp.m. and night.
Rain most of day, 1‘:!01.

heavy.
Mostly clear, clouds light.
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TABLE I(’.—Obacrvations on temperature and weather at Grand Lake Stream——Contmued-
Temporatare.
Water.
g
o A 3
Date. | Aifr. 2 slBg| = Wind. Other phenomens.
. [CR-] @
§ |Z5|3%| 2
4 alEAa e
3 = o ]
€n o A -~
]
Ta.m. |78 m.|am|am u"
oot 51| g0 Wester! tr M u Toud,
ct. esterly, very strong ....[ Mostly oloudy.
Nov, 1 26 NWw,, atls:on r? ...... g ..... Clea ¥ v
2 20 NW. & W., freshto gontle. Clezu- cloudy evcningm ;
3 23 E; NL,p. ..... vewe---.] Clear'n. m, ,olon \P g
snow at 11,40 1ght
4 25 N.to NW.,strong.........| Snow in morn nl: ’dgv
am't; cl'dy most 0 Ay
5 22 NW., fresh cenvevennen ..| Clear most 0. m.;
MO8t P. In.
6 10 Varfable, very light.......{ Clear. 128t
7 28 NE. to SE., very light..... Cloudy; tritle of snoW
night ‘and to-dsy-
8 35 Southerly, light...........| Cloudy.
9 38 { 41 Ji.eo.ifee...f 23 ... do i Clear, mostly.
10 54 NW,, strong .. c.coenunenn Cloar.
11 34 NW ,Jight, mostly Var... Do, theﬂ
12 34 Ensterl» clmn;, fi4 tonorth- Snow in enrly morn ¥J
erly; li very light rain. 1gbt
13 36 Norfherl;, t‘xesh dying to C]nudy- “oconsions) sHE
calm at night. ing:
14 42 Southerly and SW., gentlo Cloudy» somo spriokl
iucru\sinﬁ to fresh.
15 53 Smnhmh ight...........| Cloudy; slight rain.
16 34 NW N., gentlo......... Ci em‘.
17 31 XW,, fresh ... veres 0o
) 18 28 . ‘IE., lfghb to gcntlo.. ..... Clougy; snow commeD
at 4 p.m.
19 24 89 463 (... «....{ Northerly, gentlo . -....... Clear, ?naut,ly. o
20 28 40 |.oiiiifeeecen]ieniaaas NE,, gentle to fresh....... Began to spow ab 8 &
cengd at 10 p. 1.
gé ;g 37 463 |..... S P NW BLTODE..eu vanaonen. Clmr drifting spow-
23 31 Rain and alost all dsy:
24 21 Clea
25 6 85 |eeieifenenn N (PSR eemeeemarieeeeeraaenas (,loudvn m.; hcganwﬂ“m
at 12 m.; turnod to I
cleared at 7 p. m.
26 25 NW.,8trong . coveenenannn. Clear,
27 15 Variablo, hght ............ Cloudy, mostly.
28 30 Southenlv ............ Clear, mostly. doys
20 51 8., chang’ gtoNW. atnight| Rained nearly all c'DS
flarry of suow in ¢Y Jow?
30 15 NW.,Btr00g +evreeeeeer...| Clear; ice hns moved
to near the dam. olonds
Pee. 1 9 B4h | 43 [eeeeectieeinan NW., light; changing to | Clear morning;
aou!bor],). p. I
2| 81 T P DR B 1l
3 80 84 424 34 J........ INE.. Cl'dy, with snow an
4 32 34 | 42 Cloudy and raining-
5 19 32 4 Clear at times.
[ 20 33 413 Cloudy morn’g; clear P w,y
7 38% 354 | 42% Heavyrain; cles ring ®
at noomn. oled’
8 30 34 404 .\ Cloudy mornings
rest of the dag "
2 u 824 | 40 g{m and very Dright”
39, . oud
1 474 84 41§ .{ Clondy, w%h Py litﬂl"zﬁm
12 32 843 , 40} Cloudy morn'g; &'
mencod o 8u0W 83
13 10 32, 40 Clear,
a4 8 824 | 404 Cloudy day.
15 23 33 42 .| 8now, 7 inches.
16 20 33 | 42 Clear day.
17 14 83 42 Snow, 14 inch.
as !l -7 32 | 42 Clear.
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TABLE IV.—Observations on temperature and weather at Grand Lake Stream—Continued.

Wind.

Other phenomena.

[23]
Temperature.
Water.
g
& | 3
Date. | Alr, éﬁ §§ 'E
2813z o
= |k s
7] = 4 >
Iy
76, m. (7a m |nm!am ﬁ"
1879.
Deo. 10 6 32 | 42
20 2 82 | 42
21 | —14 82 | 41
22 | —19 82 | 41
23 2 824 | 41
24 7 88y | 41
25 22 ssg 413
26| —16 82% | 41
27| —2¢ 82 | 40
28 8 83y | 413
20 23 84 | 42
30 30 B4 | 42
81| —19 g2 | 40
1880,
Jan. 1 b] 82 | 40
2 29 84 | 413
8 9 83 41
4 12 833 | 41
5 o1 |' 84 | 41
8| —10 83 | 40
7 28 7| 83% | 41+
8 4 83 41
9 12 82 | 40
10 28 8¢ | 4l
11 2 83y | 40%
12 %8 84 | 41
18 18 83y | 41
14| —6 g2 | 40
15| —7 33 | 40
16 0 83 | 41
17 22 3¢ | 41
18 84} 84 | 41
19 80 84 | 41
20 14 83} | 404
21 10 82 | 40
220 .2 g2 | 40}
28 10 83y | 41
24 28 84 | 89%
25 12 80y | 40
26 11 83§ | 40
27 23 84 40%
28 84 84 | 41
20 12 83 | 88
30 -7 82 80
31 42 85 | 40
Fob, 1 28 84 | 80}
21 —15 88y | 89
3| —8 82 | 80
4 8 83 | 89
5 4 82y | 80
6 8 83y | 39%
7| =10 82 | 89
8 3 824 i 89
9 18 83 | 40
10| —186 82 | 89
i —6 824 | 89%
12 20 83 | 40
13 81 83t | 40

. ,t0 8., light ......
Southerly, very light

N., Tight
W

-] Cloud

Clear.
4 in. enow; clearat10a.m.

..| Clear.
.| Cloudy; 8 inches snow.
Clear.

Snow, 43 inches.

Cloudy.

Clear.

Clear morn'g; cloudy p. m.

1 inch snow In mornings
clear p. m.

Clondy; thick fog.

13 inchessnowin morning;
clear p.m.

Clearmorn’'g; cloudy p. m.

Clear; 53 inches snow last

nlﬁht.
.| Partly cloudy.
Clear.
.| Cloudy; rain and hail; 2

inches snow.
Clear.
Cloudy morn'g; snow p. m.
Clear.

y.
Cloudy; 2inches snow.
Clear.

X Cloudy.

Cloudy all day.

. Y
.| Cloudy and foggy all day.

Cloudy and rainy.

*| Clondy nearly all day.

Clesr morn'g; then cloudy;
5 inohes snow,

Cloudy and Dlustering
BNOW-8torm.

Clear.

.| Cloudy, rainy, and foggy.
.| Clearmorn'g; cloudy p. m.

Clear.

0,
Clear a. m.; oloudy p. m.
Cloudy morning; parily

cloar .
Cloudy half the day.

-| Clear morn’g; cloudy p. m.

Cloudy, foggy, and sun-
shine. .
Cloudy all day.

.{ Clear,

Cloudy; 7 inchea snow.
Cloudy morning; clear p.ra.

.| Clear,
.| Cloudy morn’g, then clear.
.| Clear.
.| Clear morn’g; thencloude.

Clear nearly all day.

.| Clear all day.
.| Clear; 13 in.enowlast night.

Cloudy; 1in. snow & rain.

-1 Cloudy.
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TALE IV.—Observations on temperature and weather at Grand Lake Stream—Continued:

Temperature.
Water.

g

18 |4

Date. | Alr. Zs8g| 73 Wind. Other phenomensa.

; |82|23| E

§ L2152 ©

g |2 |k 3

w (=] P 2

2

7a.m, |78 m. |8 m | a m E

Apr,

P
PR

25 g

mzn g

2
%

W..
Southerly.
W....

1} inches snow.

.| Cloudy.
D

. 0.
Cloar morn'g; then clonds-

Cloudy moin'y; then cloa™

.| Cloar most of the day.

Clear.
2 inches of snow after 121

Clear,
Cloudy morn'g; 73 in. s00%
Clear.,
Do.
Showers.
Clear,
Cloudy morn'g; then clear-
Rain.
Q}uudy morn’'g; thon clear:

Clear.
Cloudy nearly all day.
Cloudy morn’g; then clenr-

.| Cloudy; 2 inches snOW-

Clearmorn'g; then cloudy

0.
-| 21n. snow; afterwardscl'r:

Clear.
2 in. snow; clear at noob-

Clear.

Cloudy nearly all day-
Clear.

1 inch snow.

Clear. .
Cloudy, and 2 inches snOW-
Cloudy nearly all day.

Cloar.

Cloar most of the day-
Clear.

Cloudy, partly.

.| Clear part of the day.

Cloudy; then clear.
Cloudy morn'g; thon sno0wW

.| Cloudy; 14 inchos snow:

Clear.

Do.
.| Clear part of the day.

Cloudy nearly all day-

.| Partly cloudy.
| Cloudy.

Cloudy morn'g; then clear:
Clear.

Fogzgy and rainy.
Showera.

Cloudy morn'g; olear p- &

GAT,
Cloudy nearly all day.

_i Clear part of tho dn

Cloar morn'g; then cY(;udY'

Do.
.| Cloudy, with o ghowor.

Clear.

.| Cloudy.

Clear.

Cloar, then cloudy.
Clear.

Snow and rain.

-| Cloudy morn’g; then oleor

Clear,
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TABLE 1V.— Observations on temperature and weather at Grand Lake Stream—Continued.

Temperature.
Water.
]
) o E
o
Date. | Air. PR Wind,

S & s 2 E

28228
a5 | S5 <]
£ = 1B | %
7} o = ]
e
78 m. {76 n}8 ma m tﬁ

Other phenomena.

Cloudy, nnd showers.
Clear.

Do.

Do,

Do. .

Do.
Cloudy, with a little rain.
Cloudy and foggy.

Clear.
Clcinr hnlf of tho day.
n.

Squally nearly all day.
Cloudy morn'g; then clear.
TFoggymorn'g; then clear.
Cloar.

Do.
Cloudy ; showers.
Clear.

Do.

. Showery morn’g; then cl'r.

Clear.
Showeors.
Cloudy.

-| Clear.

Do.
Cloudy.
Clear,

.| Cloudy.

Showery morn’g; thencl'r,
Cloudy.

Showery part of the day.
Foggy morning.

Clear.

Foggy wmorning. .

Clear. o

Clear morn’g; then clonds.
Clear. Co

Clenr'moru‘g; then cloudy.
Rainy.

Heavy frost.
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TABLE V.—General summary of observations on temperature at Grand Lake Stream, Mainé
Jfrom September 2, 1879, to June 8, 18380, inolusive.

Airat7a.m. ‘Water in stream at 7 8. m.
g $ | Max. | Min |8 é Max. | Min.
Date. Tg & S5l & _
EEU ; (28| 3 PR
5% % | LB\ EEEE B OlLlRIg|E

g° & \s|E|lg| BB B |£]6|3
El > 3 %) <3 o b =3 @ 4 a
Z 4 |A|R]|A|A =& <4 |A|AR|R (A

1879.

SeptemMDEr « cuce enmrrennrnnnananeann | 1] 4800l21|48|2n] 48| 8| 63.00] 3] espt21]0l
OCtODOT «eveeeneacnnnn ORI lop| 44,34 | 9|65|26| 24 |20 | 5303 | 10 | 624] 26 | 45
NOVOIDEE «nnvneeernnrnnnsesocaonsesenns| 30 | 28.23 |10 22| “2|30| 30,50 1144|2788
December 31| 12,07 |11 | 473] 27 '—24 | 31| 33.13| 7 | 354 81 | 82

JADNUATY «evrvenomoananvaccone . 81| 1505 (81 142| O

Felyuary 20| 13.10(20|38|10 —16{ 20
March ..coevenaaaes 31| 16.42 4183(13 —10]| 7
April ceeicnnan.n 30| 81.10{30{406}12} 14| 1
May cceeceeceae 20| 49.65 |28 |74 { 1| 32|....
JULB.caccrcacavannn cesesssroceacssssrane 6| 62.07 2161 4| 8T |....|

Water in old hatching-house, | Water in new hatching-hous®

&, n. &. 1Im.
§ | § | Max | Min [§ | 3 | Max. | Min
@ . . 2 .
Date. 24 % P E" .
EE o h . . 25 3 . &
EEI- g . gz; g0, é £
g s |2 2 g ] 8 2
14 2| o | x| & 'F 4 8| & a 3
% | <« |[A|AA|A=m | 4 [AlA|R A
1879.
September cevecamescansean 8
OCtODOL.vecrnrenenecncacaccscoasceacanan b

Q)—‘Q‘S
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REPORT OF COMMISSIONER OF FISH AND FISHERIES.
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