XXIV.—THE ATLANTIC SALMON (SALMO SALAR).

. A—REPORT ON THE COLLECTION AND DISTRIBUTION OF
PENOBSCOT SALMON IN 1873-7¢ AND 187475,

By CnarLes G. ATKINS.
1,—METHODS,

The modes employed in the collection of salmon-eggs at Bucksport
in 1873 and 1874, and in their development and distribution, have been
80 closely like those of 1872-'73, fully described in the report for that
season, that it will be simply necessary to specify the changes and new
features introduced.

No changes were made in the mode of collecting breeding-fish from
the weirs, save the larger use of boxes in bringing them together from
the several weirs where they were caught to the boat wherein they wero
to be brought to Bucksport, and some improvement in the fittings of
the transporting-boats and in the materials of the dipping-bags. The
latter were at first made of cotton-duck, pierced by brass grommet-
holes, Hemp was found to be superior to cotton, having greater tlexi-
bility, strength, and durability, but the brass grommets are still used.

At the pond, a much larger inclosure was made than in 1872, embrac-
ing about twelve acres at time of high water, and probably nine acres
at low water, with an area of at least six acres 5 to 9 feet deep at the
lowest stage. The 650 salmon inclosed in 1873 had therefore very
nearly a square rod of deep water for each. Tor the brush-lLedge,
Wwhich proved so ineffectual in 1872, there was substituted a strong net,
its top suspended on stakes and its lower cdge held down by a heavy
chain, Owing to the favorable natural contour of the pond, this large
inclosure required a net only 640 feet long and about 18 feet deep.
Within this inclosure, the arrangements for catehing the salmon at the
bl‘eeding-seasou were the same, with some extension, as before, and
in 1874 nets were stretched along all the inclosed shores with the view of
shutting them off from gravel to spawn on, that they might be more
certain to enter the brook or the pounds and thus come within reach.

In the brook itself there was built a board sluice about 20 inches
Wwide, rising and falling with the water, to lead the salmon directly from
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the outlet-gate to the pens at the spawning-shed. This contrivance, for
which we are indebted to Mr. Alfred Swazey, effected a great saving in
the labor of collecting the fish, and in the eggs, of which a good many
were formerly lost here when the fish had access to the gravelly botton
of the brook.

The arrangement of the hatching-house and apparatus has remained
as shown in the cuts of the previous report.

In the mode of packing eggs for transportation, some change has
been made. The apparatus which received the preference the former
season consisted of tin boxes 5 or 6 inches in diameter and the same in
depth, in which the eggs were placed in alternate layers with damp
meadow-moss, disks of mosquito-net or similar material being placed
above and beneath each layer of eggs to separate them from the moss
and facilitate unpacking, the tins to be inclosed in boxes of sawdust to
protect against frost. These tins have latterly been superscded by
wooden trays, which afford a more expeditious and economical mode of
packing. The trays mostly used have been 3 inches deep, and in
length and breadth either 24 incbes by 18 or 18 by 12. The larger
size was found to be objectionable because it afforded room for the eggs
to get out of place by the sliding of the mass of eggs and moss from
side to side, when, as is ofter: the case in transport, the boxes are care-
lessly allowed to ride upon their sides. This was remedied by dividing
the trays by a partition in the middle; and in the smaller trays no
serious trouble of that sort was experienced. The depth adopted was
found to be sufficient to admit three or four layers of eggs in moss,
separated, as before, by mosquito-net. When filled, the trays were
placed in stacks, four or five deep, and secured together by strips of
wood tacked on the sides, making a rectangular package easily fitted
~with an outside case and an intermediate space for sawdust. This
package, when all compléte, ready for shipment, holds from 5,000 to
10,000 eggs per cubic foot, and is at once the cheapest and most com-
pact consistent with the safety of the eggs.

2.—PURCHASE OF BREEDING-SALMON.

f

{  The run of salmon in the Penobscot in 1873 was better than average,

\though hardly so good as that of 1872. The weather prevailing in
June was very favorable, and the catch of the weirs from which I was
buying salmon was so large that the requisite number of breeders was
secured in a very short time. The work of collection began June 7
and closed June 24; in the intervening sixteen working-days, 650 sal-
mon were collected, being something over 40 per day. The best day’s
work ‘was on the 16th, when 105 salmon were received and placed in
the pond. _

) / In 1874, however, the weather and the supply of salmon were both

i\against us, and we were engaged from June 9 to July 21, including

"
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thirty-seven working-days, in collecting 601 salmon. In quality, how-
ever, the salmon of 1874 were superior to any received since the estab-
lishment was founded, being uncommonly stout and fat. This was
more noticeable among those of the smaller class, which may be held to
include all those under 15 pounds in weight. Among this class, the
most common weights are, in ordinary seasons, 10 and 11 pounds, a few
exceeding 12 or falling below 10 pounds. This year a very large num-
ber weighed 13 or 14 pounds apiece; while of 10-pound salmon and
smaller there were far fewer than usual. This superiority in weight
was also characteristic in a less degree of the salmon of 1873. The
gencral average weight for three years was as follows:

Size of salmon.

When | W i
Year. oy lio hen }15;0(1 in
yought. spawning.

. !
Weight.| Weight.! Length.

Pounds. | Pounds.| Inches,

1872 o e e e e e e 12.8 eeen.... e
1873 LTI 1328 | 19937773304
L7 o e e e e e e e teece et e rerar ] 14,03 12.73‘ 32.19

The weight at time of purchase was estimated; in the fall;it was
obtained by weighing. It will bo seen that the results correspond.

The extension of the period of collecting salmon to so late a date as
July 24 was not from choice but from neecessity. It was thought that
there was a larger proportion of males among the salmon in the later
than in the earlier part of the season ; and since, at the best, we should
have a surplus of that sex, it was considered very undesirable to increase
their proportion. The result of the examination at the spawning-sea-
son, however, dispelled all fears on that score. The ratio of male fish
was no larger thau usual. Thus we l'md—

Males, per cent. Females, per cont,
In 1872 36.6 63.4
In 1873 33.9 66. 1
In 1874 34.2 5. 8

The mortality of salmon during and after transportation has become
less each season. This is to be attributed largely to improved apparatus
and modes of haudling and greater care and skill on the part of the
fishermen.  As in the first season, the deaths of salmon occurred almost
wholly immediately on arrival at the pond or within ten days there-
after. There is no evidence that the extreme heat of the water in the
Pond has had an injurious effect, though the observations show a much
higher temperature than has been considered compatible with the
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healthy existence of salmon. Betweeh the 28th day of June and the
13th day of August, 1873, there were only five days when the wator at
the bottom of the pond stood below 700 Fahrenheit, and on one occa-
sion, July 31, it rose as high as 76° Fahrenheit. Not only did no sal-
mon die during this heated term, but at the succeeding spawning-sea-
son they came out in perfect condition, and yielded eggs of the highest
degree of health and vigor.

The weather has been less favorable to spawning-operations than in
1872, Thero was less rain, and the water in the pond and brook was at
a lower stage in 1873 and still lower in 1874, One of the results was
that the salmon found the descent into the brook more difficult, aid
were more reluctant to try it.  'We were therefore compelled to resort
more to pounds and seines for catching them. These were so far suc-
cessful that a larger proportion of the salmon were caught than the first
season, In 1873, the number unaccounted for was 111, quite a serious
loss; but, in 1874, this number was reduced to 40, which is a very satis-
factory result.

The process of spawning was conducted in the usual way, the dry
method of impregnation being exclusively employed with the usual suc-
cess. In 1873, a careful examination of the eggs showed the rate of
impregnation to be 97 per cent. The following year the examination

“was less thorough, but indicated about the same rate. There was no
material variation in the season. Spawning began in 1873 on the 27th
of October, and in 1874 on the 31st of October. Each year the mostof
the eggs were taken before November 20, but small lots as late as the
first week in December.

3.—DEVELOPMENT AND DISTRIBUTION.

Inthe winter of 1873and 1874, the development of the eggsproceeded in
a manner highly satisfactory. Up to.the time of distribution, there were
taken out, by count, 160,963 white eggs, or about 6} per cent. of the
entire stock. Sincetheunimpregnated eggsamounted to only 3 per cent.,
or 73,000, and some remained amoug those that were sent away, it is
probable that about 100,000 of the white eggs had been impregnated.
The cause of this death of impregnated eggs is not well understood.
Rough handling will cause it, but when handled in the most careful man-
ner there is still a percentage of white eggs. The shipment of the eggs
was commenced February 11, and closed March 30. Including those
retained at Bucksport to be hatched for the State of Maine, there were
distributed 1,300,000 eggs on account of the United States Cominission,
and 991,675 on account of the several States interested, making a total
of 2,291,675. If to this sum we add the total of the bad eggs rejected,
160,963, we find the original number to have been 2,453,638. At the
time of taking them, however, they were estimated at only 2,321,934,

In 1874 and 1875, the eggs gave no sign of any defect until packing
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for shipment was begun. It was then discovered that they did not
resist the action of the atmosphere as well as usual. ‘In a few hours
after being taken from the water, even though enveloped in very damp
moss, the outer shell was found to have shrunken. Some of the recip-
ients of the packages remarked that the eggs were shrunken like raisins.
Iu many cases, even on short journeys, a good many of the eggs burst
open prematurely, and even of those that held together many were 80
injured that they died before hatching or soon after.* Nearly all the
lots of eggs that were sent away suffered severely, and in the end so
many of the young fish perished that the number set free in the rivers
was but 56 per cent. of the number of eggs taken. Those that remained
in the house at Bucksport until hatched succeeded much better than
those sent away. About 266,000 eggs were left there, and 234,000 healthy
young fish obtained from them; and the loss would have been smaller
still had not thers been among the eggs a few thousand that bad been
packed for shipment and afterward returned to the troughs.

So generally were the eggs affected that the malady cannot be attrib-
ated to any local cause in the hatching-house. The cause must have
been one that operated on all the eggs this season and not at all in other
seasons. Our observations show that the water used in the batching-
house, in which all the eggs developed, was, in November of this year,
in an unusually low and turbid condition,—turbid with microscopic veg-
etation and saturated with solutions from the muddy bottom and shores.
of the pond,—was, in short, entirely unlike the clear new water that the
autuinu rains usually bring in before the close of October. In the action
of this water on the eggs, either after spawning or before it had left the
ovaries of the mother fish, it seems most rcasonable to look for an expla-
nation of the imperfect condition of the shells.t In all other respects,
8o far as known, these eggs had the same treatment as those of other
years when they turned out healthy.

Means were taken to guard against a similar misfortune the next
season, by preparations for the development of the eggs in another
place, commanding a supply of better water, should cireumstances de-
mand it; but fortunately the water was renewed by the wonted raius,
and at the time of this writing it is late enough to say that the eggs
and young fry of 1875 and 1876 were perfectly healthy.

The eggs taken in 1874 were estimnated, when they were measured into
the troughs, at 3,056,50; but the measurement at time of distribution
showed 2,842,977 divided among the subscribers, and previous to that

*In examining some of these weak eggs that had been standing at rest, I discovered
that the weakest placo in the shell was in each case just over the oyes of the ombryo,
and at that point the sholl gave way on application of pressure. I do not know how
to explain this phenomenon, unless it be that the shell of the ogg is in normal cases
softened by sowme socretion of tho embryo at-the proper time for birth, and that in the
defective specimens the secrotion was siinply exuded prematurely.

11t isto bo noted that tho parent fish showed no signs of disease at any time, being in
tho fall remarkably fine.
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division there had been picked out 263,479 bad eggs, which would make
the original number 3,106,456, I am inclined to think the former esti-
mate is nearest to the truth; but as the latter has been used by all the
recipients of eggs in estimating their balances, I have used it in the
statement of hatching and distribution, to be given below.

4, —MARKING SALMON FOR FUTURE IDENTIFICATION.

At your suggestion, I undertook,in 1872, to mark the salmon that
had been used as breeders and set free again in theriver, so that some-
thing might Le ascertained in relation to the length of their absence
from theriver, their rate of growth, &e.

The first mode adopted was the use of an alaminum tag about half
an inch long and a quarter of an inch wide, stamped with a number
whichb corresponded with a record showing the sex, length, and weight
of the fish, and the date of liberation. This tag was at first attached
to a rubber band that slipped on over the tail of the fish. This mode
was quite defective, aud led to no favorable results. Those bands that
were loose probably slipped off, and those that were tight enough to stay
-on cut through the skin of the fish, and produced a wound that probably
resulted in death. When the impracticability of this mode became
manifest, it was abandoned, and the tag was attached to the rear margin
of the first dorsal fin, where it would least interfere with the motion of
the fish, and where the action of the latter in swimming would give it
the least lateral motion, and it would therefore be least likely to wear
out of its place. The attachment was Ly means of a picce of fine
platinum wire passed through a hole in the tag, and by means of a
needle through the edge of the fin, the ends bLeing carefully twisted
together aud trimmed with scissors. This mode was exclusively em-
ployed in 1873, and was partially successtul. The tags, to be sure, did
not stay so long as was desired. Tive or six montbs after the liberation
of the salmon in the river, a good many specimens were taken with the
tag still adherent, but of those that were taken a year and a half after-
ward not one was found with the tag on. Probably it was attacked by
some destructive acid in the water and so softened that the wire on
which it swung cut its way out and let it fall off. Some of the tags on
salmon turned into the fresh pond were found after a while to be in a
soft and brittle condition. The wire, however, remained in a good many
cases, and the kind of wire and mode of attachment served to identify
a number of salmon afterward caught as of the number marked and
liberated in 1873.

The first marking was, as stated above, in 1872, In the spring of
1873, a reward was offered and thoroughly advertised among the fish-
ermeun, for the return of any tagged salinon, with statements of the time
and place of capture. Not one was brought. In 1874, the offer was
repeated, and was so far successful that twenty of the salmon turned out
the preceding autumn were returned to me between the first of Janu-



THE ATLANTIC SALMON. 491

ary and the first of June, mostly in April and May. These were, with-
out exception, poorer than when turned ont. They had evidently not
been to their feeding-grounds, and had not even left the river. Twelve
of them were caught above Bucksport, and nine of them at Veazie,
above Bangor, 25 miles above Bucksport, at the head of the tide, and at
the foot of the first dam, which alone, it seems, had prevented their
ascending the river still higher. Only four out of the twenty had lost
the tags, and these retained the wire. Of nine that were weighed, one
had lost only eight ounces since November; the others had lost from one
to two pounds. The males still retained the hook on thelower jaw, butit
was smaller than in the antumu ; the red spots on their sides, and the
oculated spots on their backs were a good deal faded, but still distinctly
visible; in their spermaries appeared to be the remains of last year’s
milt. The females were alwost as bright and silvery as when in prime
condition; in almost every case, they carried in their abdomens a few
remaining eggs of the last litter, and in their ovaries appeared the germs
of the next litter already well established, though exceediugly small.
No food could be found in the stomachs of either sex.

In the autumn of 1874, no salmon were marked. In the spring of 1875,
the offers of reward for the return of marked salmon were renewed.
- Any that could be returned at this time would have been absent for a
year and a half. We were partially successful. Eight salmon were
brought in and examined. They weighed from 16 to 24} pounds, and
were from 343 to 403 inches long. There were four femnales, two males,
and two not determined. All were in prime condition. One of the fe-
males was placed alive in the pond, and yielded in the fall about 11,500
eggs. Asexplained above, the tag itself had fallen off, so that we could
not trace the individual salmon back to the record of liberation, but the
wire was still there, and proved beyond doubt that these were the sal-
mon liberated in November, 1873. In addition to these eight, there was
a large wale, weighing 24 pounds, found among the salmon in the pond
at the spawning-season, making the whole number known to have been
caught nine. There were reports of others having been taken and sent
to market ; and from tho fact that a very close scrutiny was necessary
to detect the presence of the wire, 1 am quite confident that a good
many more were actually taken and escaped notice. However, enough
were caught to establish the fact of their return this season, the second
season sinee their liberation ; and as none did return in prime condition
or in breeding condition the first season, we may consider it pretty well
established that the IPenobscot salmon enter tho river to breed only
once in two years. .

This experiment will be renewed with the substitation of a platinum
tag for that of aluminum.
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5. —SUMMARIES.

The following statement shows the number of salmon bought for
breeding stock,and the number brought to band in the spawning-season,
for three years past :

Salmon brought to hand at

Jaw ning. season,

Yoar Salmon o k- season

: bought.

Maules. | Females. | Total.
692 130 225 o35
650 143 279 ; 422
601 178 343 521
SUMS - o eveeeemen ceeeeeecsaananes 1,943 451 847 | 1,298

The following exhibits the number of salmon-eggs taken, los.t, and
distributed at Bucksport, and the_number of young set free as the
result of their hatching, for three years:

Eggs taken.
A . Young sal-
Eggs lost | Bggs dis-
Year. First esti- | Second es- | by count, tr%buted. }?g: sot
mate.* timate.* '
1872 1,560,044 |...... PR P 1,241, 800 876, 000
1873 . e 2,321,934 | 2,453,638 160,963 | 2,291,175 2,064,445
b 1.7 3,056,500 | 3,100,479 263,470 | 2,842,977 1,726, 668
Sums......... 6,938,478 | .o oo fiiiaaaene. 6, 375, 852 4,667,113

* The firat estimate was obtained by measurement of tho eggs at the time thoy were taken sud
placed in the hatching-troughs, Thesecond estimato is obtained by adding the number known to have
boeen thrown out to the number distributed among the subscribers. ‘Lhe discropancy botween the two
estinates is, in 1873, nearly 6 per cent. of tho original estimate; in 1874, leas than € per cent.
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