XXVIIL.—REPORT ON THE PROPAGATION OF PENOBSCOT SAL-
MON IN 1879-'80. :

By CHARLES G. ATKINS,

1.—OHANGE OF LOOCATION.

The original experiments in the propagation of Penobscot salmon
Were made in 1871, in the towns of Bucksport and Orland, in the State
Of Maine. The fixtures for the development of the eggs were located
I the town of Orland, at Craig’s Brook (tributary to Alamoosook Lake -
804 through that to Eastern River and the Penobscot), and the most
f the salmon used that year were confined during the summer in an
Inclosure in the edge of Alamoosook Lake, in close proximity to the

atching-house. With a view to testing the capacity of Qiﬁ'erent waters
PO Sustain the breeding fish in health, a few of them were also confined
!n Dead Brook, another tributary of Eastern River, and a few more
Were turned into Spofford’s Pond, commonly known as “Great Pond,”
% 8ma)l sheet of water near Bucksport village. The fish in these three
Places did equally well, and came to the spawning season, in the months
f October and November, in good health, as was proved by the few

t came to hand at that date.

The site selected for a hatching-house was exceptionally good, but

® facilities for keeping the breeding fish from June to November in
that vicinity were far from satisfactory. The water of the brook, which
N exceedingly pure, had been tried and found totally unfit. The tem-
Porary inclosure in the edge of the lake was entirely successful, but it
Wag exposed to all the force of storms sweeping across two miles of
%en water, and would, therefore, never be safe from breach under the
Orce of waves or drifting rubbish. Besides, the shore was straight,
4 g Jarge inclosure would be costly. At Dead Brook the water was
st“ﬁsﬁ’actory, but there was no good site for a hatching-house. At
N Ucksport were found the best site for an inclosure, & convenient site
OF & hatching-house, and water, which was not, to be sure, so pure as
eno‘:liﬂ;er of the other places, but which was believed to be quite good

.oagh,

8o, in 1872, the works were established at Bucksport, where operations

®Te pushed as vigorously as the funds warranted, and with a fair de-

of success, for four years. During these years it became apparent
- 8. Miss. 569——46 721
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that the water which supplied the hatching-house was not suitable for
the purpose. The pond was shallow, with a bottom of black mud, very
soft and very deep. The shores were partly marshy, and the brooks
that fed it were devoid of copious springs and much affected by drought-
The water was very dark in color, strongly impregnated with earthy
and peaty solutions that were always unpleasantly prominent to the
taste, especially when low and warm, as after midsummer. Copiou$
rains, which commonly came in September or October, so far improVed
it that I think it was then equally good with ordinary river water for
the development of salmon spawn; but the rains did not always fall in
due quantity, and at the right season. That happened in 1874, The
brook had ceased to flow from the pond in the summer and was givivg
but a very small stream, barely enough to supply the hatching-housé
when the spawning time came. The salmon were taken with much les8
trouble than usual, and a large lot of spawn, apparently in the very pest
condition, was deposited in the troughs. The water was at first wari
and tasted very muddy, and was full of minute vegetation of a low order
I was not free from anxiety as to its effect on the eggs, but nothing
could then be done but wait and see. The temperature soon fell, b‘_’”
the water mended but slowly in other respects. However, the eggs ai
not die. They were faithfully attended. Inspection showed that they
were well impregnated. Midwinter came and the embryos were wel
grown and.strong, as far as we could see, and I flattered myself with the
hope that this would be the best lot of eggs ever sent out from the estal”
lishment. We began to pack them for shipment, and then discover
that the shells lacked strength. On exposure to the air they shru?
and put on the appearance of half-dried currants, and many of ther®
collapsed altogether. But there was no escape from packing them up
and sending them off to their destinations. Greatloss ensued. It wad
not so bad with the eggs that were kept here and hatched for the State
of Maine, which were nearly, if not quite, as good as ever.

The next year, 1875, the rains came in good season, and the eg8®
taken and distributed turned out remarkably well. But it was eviden
necessary to provide a hatching-house where we could command bet
water, for use, at least, when that at the old hatching-house should P
unsuitable from lack of rains. Just at this point the subscriptions 0
the United States and Connecticut commissions were withdrawn, ‘t
funds formerly appropriated being needed more in another directio™
The remaining subscribers, the Maine and Massachusetts commissionsf
did not feel able to carry on the establishment alone, and it was, thf*re
fore, closed in 1876. The next year the lease under which the pwm‘s;e
had been occupied expired, and being unable to meet the views 0> '~
proprietor as to the terms of a renewal, I was forced to look about 0 '
new site for both the salmon pond and the hatching-house. on

It was of course very desirable to have hatching-house and sal®
pond close together. But I was limited in my search by the necess
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/ of having the salmon pond easily accessible from tide-water, and at
convenient distance from the mouth of the Penobscot, where alone the
Pr%ding fish could be had in sufficient quantity for our use. After dil-
igent examination of the whole region, I was forced to fix upon separate
locations for the pond and hatching-house.

For a pond we went back to Dead Brook—to the very spot tried in
1871; for a hatching-house to the original site on Craig’s Brook.

Dead Brook is tributary to Eastern River, which it joins between
Orlang village and Orland Falls, in a low and swampy region, partly
Overflowed by the backwater from the dam at Orland. Its lower portion
i8 from this cause broader and deeper and more sluggish than in its
Datural condition, as well as more accessible by water. The Orland
dam ig provided with a lock, and large boats have been accustomed to
load with wood in Dead Brook for transportation down the river. Our
8almon cars could thus reach the brook from any point in tide-water,
and the salmon thus transferred to our inclosure without the overland
Carriage to which they were subject in Bucksport. ‘

A gection of the stream about 80 rods long was selected for our inclos-

\Ure, The bottom was mostly gravel, partly overlaid by a thin stratum
of mud supporting a rank growth of water weeds. The water itself
Wag pure,—rather better than the average of rivers in Maine—the
s‘.’lll‘ces of the stream being in two natural ponds in a hilly and wooded
district. Wooden racks, which had before done service in the pond at

ucksport village, were made into barriers to form the upper and lower
ends of the inclosure. The sides were formed by the banks of the brook,
Which would be high enough to retain the water and the fish except in
®Xtreme freshets, but to guard against escape in any event close fences
Were built along al) the banks liable to submergence.

The hatching-house is located at the mouth of Craig’s Brook, on the
€ast gide of Alamoosook Lake, across which it is necessary to traus-
Port all the eggs as soon as taken, the distance being near two miles, a

ttle more than half of it being by water. Aside from its location at a
istance from the spawning place, this site has all the desiderata for a
8t-clags hatching-house. The water is abundant and pure, part from
Springs and part from Craig’s Pond, and the steep inclination of the
€roung affords complete facilities for managing and aerating the water.
old mill stood ready for our use, and was fitted up with trougls and
her appurtenances, patterned after those in use at Grand Lake Stream.

In charge of the operations I placed Mr. H. H. Buck, of Orland, who
hag already had experience in the work at Bucksport and Grand Lake

6am,
2,—COLLEOTING BREEDING SALMON.

Arrangements for a supply of breeding salmon were made with sev-
®ral fishermen in the southwestern part of Verona—mostly the same
en who had furnished salmon to the old establishment. They were
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provided with dip-nets, cars, ahd boxes, such as they needed. =Mr. Avery

 H. Whitmore was employed to receive the fish, agree upon their weights

and forward them to Orland. The collection of salmon from the weirs
was done mainply in cars (transformed fishermen’s dories), partly in boxes
carried in the fishermen’s boats. They were generally taken from the
weirs just before low water and brought at once to Mr. Whitmore, who
dispatched them to Orland on the flood of the very next day tide, except
when the number was very small. - The fleet of cars reached the lock ab
Orland just before high water, and were then given in charge to M.
Buck, who dispatched them to the inclosures. The time occupied iB
transfer was about five hours.

The subscription to the fund warranted the purchase of a smaller
stock of breeding fish than usual, and being quite sure of getting all
we wanted in a few days, the purchase was delayed until the price I
fallen to a low figure, as is always the case in June, when the catclfi
especially in the New Brunswick rivers, approaches the maximum. Thié
year the time of plenty came earlier than usual, and for our first load ?f
salmon, June 10, we had to pay but 83 cents per pound. From thid
time the collecting proceeded- without interruption until June 21, wheDs
having impounded 264 salmon, we suspended operations for the geason:
The following is a daily record of the purchases:

3 [ 2
E 12 |z 3%
Lo o, 0 3
°o% © = -
Date. =g S ® ) Prico
SARER
o
o A
= ] ] < -
Pounds. | Pounds. | FET 3
4 80 730 12.17 | #0 gg‘
2 85 895 11.28 09
1 14 169 12.07
2 2 814 18.08|
2 22 276} 12.57 1
2 23 801 18.09 H
1 17 188 11.08 18
2 21 244 11 gg
3 48 630 12|
POtAl. cvevevrcmamaccccccccmmeaaaanscnnsserocsonnsan 19 264 8,247 12.80
,/

The price per pound, it should be explained, is only one item in the
cost of the salmon. Each fisherman received, in addition, & bounty @
from thirty-five to sixty cents each for captaring, risking, and delive”
ing them alive and in good condition to Mr. Whitmore. Then b
transportation to the lock at Orland was another item, and the co™
plete account would also include the wages of the men who took tb
from Orland to the inclosure in Dead Brook and the cost of the o8
and other apparatus. The cost, delivered at Orland lock, exclusiveé
apparatus, is made up of items easily separated from others,
amounts to $558.92 for 264 salmon, averaging $2.16 for each. Thls

about as low as can be expected in the future, the price per pound ba¥
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ing ruled so much lower than usual as to probably offset any saving we
May make in other directions hereafter.

3.—A DISASTROUS SUMMER.

‘We had for the most part rather favorable weather, and the fish did
Dot suffer much in capturing or transporting. The loss was, however,
.8reater than used to be at Bucksport. Thirty-two salmon were found
dead in the inclosure, and it is possible that a very few died and were
not found. The most of these dead fish were found betwecen June 30
and July 10—not any of them after the latter date. This goes to show

- that the fish died, not from anything deleterious in the inclosure, but
from injuriés recelved in transitu, although some of them were free
from any external injury. There were many injured about the eyes,
Which may well have occurred in the cars. Mr. Buck’s note-book has
the following item about these fish:

“Some of these fish seemed to be in perfect condition when found;
Some had lost only an eye; others were badly chafed and bruised.”

After the 10th of July the deaths had apparently ceased, and things
Went on prosperously in preparation for a yield of a million of eggs. But

appointment awaited us.

On the 17th and 18th of August a very heavy fall of rain occurred, and
caused a high freshet in Dead Brook. Such an event was unexpected;
Yet we supposed we were ready for any such emergency. When the brook
began to rise the men in charge watched carefully at the upper barrier,
‘Which, being at a narrower and shallower place, bore the brunt of the
Onset, and intercepted all the stumps, logs, brush, and other floating
debms which were borne down from above. So long as this barrier was
kept free and all the rubbish removed from the stream it was thought
that the lower barrier, standing in deeper and wider water and a very
8entle current, must surely take care of itself over night. But danger
lay in an unsuspected quarter. The quiet water within the inclosure
Supported a dense growth of water-weeds, and a rise of two or three
feet and o considerable increase in the strength of the current tore

these from their Toots and bore them down against the lower barrier,
Where they were arrested. In the course of the night so much of this

- Material had accumulated as to close all the interstices as by a thick
lat. The water, being thus impeded, rose above the barrier to such a
height that the racks could no longer withstand the pressure, and they

urst open, letting out all the salmon that chose to go.

It was at first hoped that while the freshet lasted the salmon would

be trying to ascend the stream, and would therefore, for the most part,

. Temajn in the inclosure until repairs were effected; but it afterwards be-
Came evident that most of them must have gone out of the gap during
Fhe few hours that it remained opened. Some of them were even taken
0 weirg four miles down the river within four days after the disaster.

e full extent of the loss was not ascertained until the spawning time
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arrived, and the fish remaining in the inclosure were seined up for
manipulation. It was then found that out of the 232 salmon suppOFied
to have remained on hand after July 10 but 59 remained to us, 40 males

and 19 females.
4.—THE SPAWNING.

The fish gave evidence of approaching maturity as early as October
20, and on the 24th the first spawn was taken. The following state’
ment exhibits all the spawning operations in detail:

Record of spawning eperations at Dead Brook.

Females. Eggs from each female.
Corrected No.
Date. Eotimatod hd of oggs. Notes.
Length. Weight. Woight. nu.ml?er
1879, Inches. Pounds. Lbs., Oz ,
29 [:] 2 (] 8,300
% g g, igg } 17,141 | Partly ripe.
2 4 6,300 From flsh got”’ '
ripe on 24th.
g 13 :‘l,, '81068 24,313 | Respawning.
SR R
1 9 3, 600 } 12,549 | Respawning.
1 14 8,400 6, 938
1 8 3, 600 Respawning.
4 2 10, 800
4 10 10, 850 43, 601
1 14 , 400
2 10 6, 750
3 14 9, 000 Respawning.
P8 gy we
i 13 4, 000 Respawning.
48, 611
2 9 4
5 10 } 86, 000
1 9
Pl am il | Buwems
1 B
)y
n b5 178,800 211, 692

*These weights are estimated.

Trom these details we obtain the following generalizations:

Inche®
Average length of the 19 females..............co-- erienan.. B2
. pound®
Average weight of same, exclusive of spawn........ tasemenen- 11'3
Average weight of same, inclusive of spawn...... cencseananes 14. 3
Total weight of spawn taken................-.. eeemeanaeaan 1. 7
Average weight of spawn from each female....... eranaaeae O

The number of the eggs was underestimated. When those remat?
ing sound in mid-December were packed for shipment they amoun®”
10 200,500, and 11,192 by count had been picked out; total, thus com
puted, 211,692,
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From this total we deduce the following averages:

Average number of eggs per mother fish.................... 11,141
Average number of eggs per pound weight of mother fish.... 745
Average number of eggs per pound of 8paWD................ 2, 981

The weight of males was not recorded. It was intended to weigh them
all at last, but as they were chafing badly they were turned down the
brook November 13, with a few exceptions, and we saw but few of
them afterwards; and the.ice having become troublesome, we did not
think it worth while to try to catch them. (Mr. Buck’s notes.)

Mr. Buck’s success in impregnation of the eggs was equal to the best
I ever knew. The following estimate comes, L think, pretty near the
facts: Atthe time of packing the eggs there were picked out 3,408 un-
impregnated eggs. If we assume that half of all those previously taken
out were unimpregnated, we have a total of 7,329 unimpregnated eggs,
equal to 3.46 per cent., from which it follows that 96.54 per cent. were
impre;,g;na,t',ed.

" 5.—TRANSFER AND HATOHING OF THE EGGS.

_Of the total number of eggs, 211,692, there were picked out 11,192,
and the remainder, 200,500, distributed among the subscribers, as in
Subjoined Table IL. There died in transitu 8,673, of which 8,000 hatched
out in the moss, being too near their maturity for transportation. There
were further losses of 4,268 before hatching, and 7,011 after hatching,
leaving 180,264 healthy fish which were turned free. Thus of the orig-
inal number 5 per cent. were rejected before shipping; 4 per cent. wero
lost in transitu; 2 per cent. more died in the troughs before hatching;
33 per cent. died after hatching, and 85 per cent. reached the feeding
age and were liberated.

Appended will be found a series of tables, from I to VI, exhibiting in
detail the principal operations of the year, and observations noted.

TaBLE L.—Statement of salmon bought alive at Buoksport in 1879,

A Weight of salmon. Daily summary.
g8
-g .| Weighta
Date. | Whenoe recelved: « £ g .
& Several weights. g @ g '%n 3 Date.
5 ARECIN N
&0 > _c'a &g 4
—_— A 4| <4 |&a] 4 | <
7 1879, Pounds. Lbs.| Lbs. Lbs. | Lbs. 1879.
Une 10 | A ILW........... o | 23,20,16,12,12,11, 11,10,8..] 123 | 18.55
10| I W.oiiiieannnn. 10 | 18, lf, lltl.ollt. 11, 11, 103, | 116 | 11.60
104, 10, 10,
10 HW.oeaeennenn.s 12 | 22, 20; 19.' 13,12,12,12,11,11,{ 162 | 13.50
10, 10, 10.
10 | PoA oieeieaet. 19 | 21,20, lb, 11,11, 11,10, 10,10, | 2106 | 11.37
10, 10, 10,10, 9,9, 9, 0, 9, 8,
LI A OO 5|12,11,11,10,10...c.caenee.. 54 | 10.80
10 BeA.cieenrannnnns 5| 20,11,10,10,9. cconennman... 60 | 12.00
. 60 730 | 12,17 | June 10
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TABLE I.—Statement of salmon bought alive at Buoksport in 1879—Continued.

Dailly summary.

‘Weight of salmon.
g
3 41 Weights
Date. | Whence received. | g .
=3 <Q
P Several weighta. 'g En S Date.
£ % H
g S §2 |3
- =l 41 <
1870. Pounds. Ide. | Lbes. 1879.
June 11 | AL W...ouee oo, 10 15b13' 12,12, 12, 11, 11, 10, 10,
1| T Woiienneniea. 6| 22,12,11,10,10. .ccceeene-..
n/Lw.. B IZAL11 . m e caanann
1{P.A. -9 | 12,12,11,11, 10,10, 10109
1| JA ... 6 | 18,11,11,10.10,0. -
11| RA... DR BT SR
85| 895]|11.28 | Jone 1J
12| A H 1
12| W. 3
12| AW 1
12| P.A. 5 2312 11, 10,10
12| T A 3] 12,11,10c.neur s
12{RA 1Al LI
14| - 160 | 12.07 | June 12
18 A.H 61{22161311,20 . .c........
13| J.W..... 8 1211 1110109 ...........
130w 202210, o omccearann
18| P.A..... 8|21, 15 13,12,12,11,10,10. 2.
18| R.A....... 220,18, ..
18 | J A cooooiiilol. P [ SRR
24| 8141308 June 1
14| AH 6 22121211 b (I,
M| I W..... 23210,
4| HW 414 12, ................
14 | P.A....... ] 15 12,11 11 11,30.ccnna...
4T A .. 112 .
4| RA.LII 4| 283,12,11,10. ..ol il
22| 2763 12,67 | Juno 14
16| A KL & | 15,18,12,12,11
16| W. 8 | 22,21,12,11,11,10,10,
18(HW 6 18,12,11,11
18| P.A. 1
16|J.A. I CTREPPPPRREPROSSRERE SR
16 | R.A. 8
28| 801 |18.09 | Jane 16
18| ABW.........| 5[12,11,10,10,9.........
18| W....ooill 5|12,12,10,10,8.-.......00o0.
BEW.. L 7 | 20,12, 11,11,10,10,10..22727
17| 188 | 11.06 | June 18
18| AHW . .cocaee.. 7
19| I W.ll 1
19 HW.oveeaanea. 8
19| P-A .l 5
19| T A coeocennnann. 2
19 RA ...l 3
21| 244 |11.62 | Junel?
21 [ AHBW . ..cooeeeee 25 | 22,20, 20, 20, 19, 18, 18, 15, 18,
12,12,12,12, 1211, 11,11,
11,11,11,11, 10,10, 16, 10
2| FWeeeecononanns 6|2,1813121210 ......-.. 82 | 13,67
A|HEW. .l 10 21917, 18,12, 12, n 11,13, 10, 127 | 12.70.
21 | PoA ceerocnnacenn. 7| 14,12,12,11,30,10,20...... 79 | 11.28 "
— | 48 | 630 | 18.12 | June 2
Total - oenoeenecaneace]emnfoacnnn- 264 | 8, 2473 12.80 .
-
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TaBLE V.—Temperature of water in Dead Brook.

Tempera- . Tempera-
Date. . Hour. turo, Dato. Hour. tul?o.

Deyg. Fahr. Deg. Fahr.
eg. 0 eg01 7

b5 62

b5 (1]

G2 71

70 71

o7 L

6 66

64 67

66 67

64 64

04 62

62 70

62 60

Averago for 7 observations il JUDG . ce. e iieitamme e te e it cna e b sens
Average for 17 observations in July. ...
Average for 2 observations in August........c..oveeecea..
Aveorage for 26 observations betwoen Juno 9 and August &

" TABLE VI.—Temperature of water in hatcling-house at Craig’s Pond Brook.

Tempera- Tempe:
Date. Hour. o A Date. Hour, ot g
18790. Dey. Fahr. Deg. Fahr,

3p.m..... 51 49

4p.m..... 58 46

12m...... 54 47

830 p.m.. 49 40

Ilam... 50 50

4pm..... 50 50

4pm..... 49 4“4

8p.m..... 51 49

4p.m..... 53 46

5p.m..... 53 48

2p.m..... 52 45

4p.m..... 51 45

5p.m..... 48 47

4p.m..... 52 48

fam.... 51 44

Sp.um..... 61 40

. bpm..... 48 87

8p.m..... 50 86

fa.m..... 48 85
Avorage for 4 observations in Qotober .......cceea.oc. 51.75
Avorage for 22 observations in November.. 49.45
Average for 12 observations ix December 2 g

AverageJor 88 observations between Octoben 25 and Decem
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