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-






