XXXL.—REPORT ON THE PROPAGATION OF PENOBSCOT SALMON
IN 1882-'83,

BY CHARLES G. ATKINS.

1. ROUTINE WORK.

At this station the arrangements of former years were continued, Mr.
Buck remaining in charge, and the salmon being collected at the south
end of Verona by Mr. Whitmore and confined in the inclosure in Dead
Brook, whither they were taken in submerged cars.

The season’s work opeyed with the purchase of adult salmon June 3,
1882. There were received in all 586 salmon, of which the last were
inclosed June 29. The weight of 473 individuals was estimated singly,
and their general average was 13.04 pounds, which is about the ordinary
size, but 4 pounds under the average of 1881. They did not appear to
be up to the ordinary standard in fatness, but no measurement was
made to determine this point. It is quite possible that this was a false
impression occasioned by a comparison by memory of the fish with those
of the preceding year, which were thought to be remarkable for plump-
ness as well ag for length.

With the hope of lessening the mortality occurring during the term
of imprisonment, some changes were made in the cars, and fine minnow
nets were used for dipping, but no very decided result followed these
efforts. Tho summer mortality in 1881 was 146 out of 509 deposited in
the inclosure. This year out of 560 placed in the inclosure 134 were
found dead, and this number should possibly be increased by adding 13
more which were missing at the end of the season. The slight im-
provement shown by these figures may have been owing less to better
handling than to the fact that the salmon this season were of smaller
size than in 1881, a circumstance that experience has shown to be favor-

able.
However, at the spawning season, there were found to be on hand

440 healthy salmon, of which 256 were females and 184 males—58 and
42 per cent., respectively. The most of these were weighed and meas-
ured, and the results may be stated thus:

Males, 121 measured.

Length :
AVEIAZO. .o ieteee e iaiiieictcaenaonanasannnnn. inches.. 32.1
Longest....ooceineeiiiiiiiieiiiiiiia e, do.... 41.5
Shortest ..........cvel eeetraeseranareanaanns do... 28
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Males, 121 measured—Continued.

Weight:
AVCTAZC .o vccevmni oo cans onsanas ons ....pounds.. 10.9
HHeavieSt oo oveeeaeceaccavasansanceacanonnarses do.... 22.3
Lightest ...coovveeet cearecannn Ceeetiaeeaanns do.... 7
Temales, 246 measured.
Length:
AVETAZE . ceenecnnn e raosranaenansaseas inches.. 31.5
Longest. . cvoniie e i do.... 39.5
SHOTEESE < e v vivens cmccaecmnaraaanaoa saaraes do.... 26
Weight before spawning:
AVerage .o.oveoiiieanann b eeeree e ...pounds.. 12.2
Heaviest ........-. e e meneaa e aaae s do.... 28.1
Lightest . ...... .. .a.. e emee seeen e do . O.6
Weight after spawning :
AVCTALC et veaecesenaarnmancoccasneesaennes pounds.. 9.4
Heaviest . .voeeieen i iameaeaeen ot e do.... 23.8
B 1 1Y O L RS do.... 4

The first spawn was taken October 28. The work was nearly com-
pleted November 9, but the last eggs were not taken until November
23. Spawn was obtained from 250 females, and the total number of
eggs was estimated at 2,000,000, The mean yield was thus 8,360 per
fish.

The cggs were kept in the coolest water at command until sufficiently
developed for shipment. The losses sustained during the development
aggregated 90,000, of which it is estimated that 42,000 were unimpreg-
nated. TFrom these figures we deduce that 98 per cent. of the eggs were
jmpregnated and 95.7 per cent. were shipped.

The eggs available for shipment numbered 2,000,0060. DBased on the
contributions to expenses a pro rata division gave to the United States
Comunission 1,208,000 cges; to Connecticut, 132,000 to Maine, 440,000 ;
to Massachusetts, 220,000,

The traunsfer of the Penobscot eggs is now effected by precisely the
same methods employed for years at both the Maine stations, except
that the protecting envelope is latterly composed of chopped hay in o
somewhat thicker Jayer than is necessary with mnoss. The moss is difli-
cult to obtain at Orland, and the hay is found to be a very satisfactory
substitute. In all cases, however, wet bog-moss is still the material
in which the eggs are first embedded.

As will be seen by reference to Table I, all the packages reached their
destination in safety, and with two exceptions the number of eggs found
dead on unpacking was insignificant—less than two per thousand. The
exceptious were two lots that were sent to IEnfield and Norway, Me.,
March 1, in which the losses were, respectively, 20 and 14 per thousand
(=2 and 1.4 per cent.). The true explanation doubtless is that these
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eggs had accidentally escaped the serutiny by which the unimpregnated
were removed in preparation for shipment,

The hatching out and planting also appear to have been attended
with 2 good degree of success and, as the tooting of Table IT shows, there
were 1,716,617 youug salmon safely turned out in public waters. The
difference between this number and the original 2,000,000 eggs shipped
is partly accounted for by the number (75,000) devoted to exhibition
and laboratory purposes.

2. RECOVERY OF MARKED SALMON.

In the autumn of 1880, after being manipulated, 274 salmon were
marked for future identification; 193 of these were females, 81 were
males. Theé method of marking was similar to that employed at Bucks-
port in 1873. A tag of very thin platinum, about half an inch long and
a quarter of an inch wide, stamped with a number, was attached by
fine platinum wire to the rear margin of the main dorsal fin, and a
record made of the number, with the sex, length, and weight of the fish.
These fish were, at. the close of the spawuning season, dismissed into the
open “ Narramissic” or Eastern River. Twelve of them were recovered
in 1881, in April and May, all in poor condition. Doubtless many
others were taken or killed and not reported. Previous experience had
taught us to expect the return of these fish in good condition in 1852,
and a reward of $2, in addition to market value, was offered for each
salmon bearing a tag. The number brought in was less than had been
hoped for, but was perhaps quite all that should be expected when we
consider the many chances against a tag remaiving in place. Ior in-
stance, the fine wire is liable to create a sore or to cut its way out through
the margin of the fin or of the tag by the inevitable sawing motion cre-
ated by the swaying of the fish in swimming ; or it may be torn off by
contact with some foreign object; or possibly the shining bit of plati-
pum may be seized by a neighboring salinon or some other fish, lHow-
ever, from the data afforded by the salmon actually recovered we ob-
tain a substantial corroboration of the conclusions drawn from previous
experience. The following statement shows the entire record of cach
fish recovered:

| !
. Length  Weight . . : H i Incroaso
No. | Sex. W !ll:-nl I “When ' wbhen_ | _‘_‘ 1'1:’“ W l"l’:? Te- | Length. | Weight. in
marked. | yuarked. | marked, ' retakon. taken. ; | weght.*
. I | i
[ PN Y U SN NP S S P
i ' .
| 1880. Inches. | Pounds, 1 1882, ! | Inches. | Pounds. I]’M cent.
1135 | Female.| Oct. 28 30 7.5 | June 20 | No. Bucksport: 34.56 | 16.5 127
1136 | Femalo.; Nov. 1 31 | &.25 | Junue — | Searsport . ... 35.5 17.25 112
1230 | Femnlo.| Nov. 5 36 14.53 | June 22 | Sandy Point ..|  30.25 21 45
1248 | Femalo.| Nov. 5 32 8 June — [ No, Bucksport 39 21 162
1274 | Male...| Nov. 12 30 | 8.5 | June 28 | Frankfort ....fcceeenn.. 14.75 7
! 1

* Seo rovised estimntes below.

It must be borne in mind that when these fish were marked they
were in exceedingly poor condition, having just been deprived of their
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spawn after a summer’s fast. To arrive at a correct estimate of their
rate of growth, we should compare their size when retaken with their
probable size at the time of their original capture in June, 1880. The
record books show the weight of 'spawn taken from cach female. The
difference between the average of estimates in June and of ascertained
weights in November may be taken to represent the waste of flesh dur-
ing the period of confinement. This is found to be 10.5 per cent. of the
November weights before spawning. Calculating the original weight
from these data the following table may be constructed, to exhibit the
rate of growth:

Woight November,1880.. Increase in two years.
Weight [__. | _Woight
No. Sex. |June, 188&), o Afte | June, lt8812,
computed. efore T computed.
spawping. | spawning. | Weight. Longth.
Pounds. Pounds. Pounds. Pounds. | Pounds. | Per cent. | Inches. | Per cent,
1135 | Femalo 10. 43 9.44 7.50 16, 50 2.07 10.8 4.6 15
1136 | Femaleo. 11. 53 10.44 8.25 17.25 5, 72 40. 6 4.5 14.5
1239 | Female. 19. 601 17.76 14,60 | 2L 1. 40 7.6 8.25 9
1248 | Female. 11.39 10. 31 8 t 21 8. 61 5.6 7 21.8
1274 ! Male ... 9.49 8.50 8. 50 ; 14.75 5. 26 54.4 |cceiiani]oemennan.
: ]

Thus the four females made in two years an average increasc of 31.9
per cent. in weight, and of 14.2 per cent. in length. Those varying
from 10 to 12 pounds on original appearance range from 16.50 to 21
pounds on recapture. .

Taken in connection with previous experience at this station, the re-
sults obtained from this experiment warrant us in saying that salmon
visit the Penobscot River for the purpose of spawning but once in two
years, and that they visit it for no other purpose is well established.
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