IX.—ON THE SALMON OF EASTERN NORTH AMERICA, AND
ITS ARTIFICAL CULTURE.

By Cuanrrnes G. ATKINS,

A —SALMON-CULTURE ¥FROM IMPORTED SPAWN.

1.—THE APPOINTMENT OF COMMISSTONERS, AND THEIR PRELIMII\'ARY
WORK.

The extended efforts now making in the United States to restor®
and improve the river and inkand fisheries bad their origin in NeV
Hampshire in 1864, The late Hon. Heury A. Bellows, of Concort
secured the adoption, by the legislature of that year, of resolutions pro;
“viding for the appointment of commissioners to investigate the gnestio?
of restoring the migratory fishes to the Merrimac and Connecticut Rivers
and requesting the States bordering on those rivers to pursue the samo
investigation. New ampshire appointed H. A. Bellows and W. A.
Sanborn:  The other States responded favorably; Massachusetts 2P
pointing, in 1865, Theodore Lyman and Alfred A. Reed; Vermont, in the
fall of the same year, appointing Albert 1. ITager and Charles Barretts
Connectieat, in 1866, appointing I*, W, Rassell and Heury C. Rohinsofl'
The principal impediments in the way of the ascent of the rivers

uestion by fish lying in Massachusetts, the burden of the investig®
tion natarally fell upon ler commissioners, who thoroughly exmniuL"
the subject in all its bearings, and in their report discussed in a luc
manner the habits and wants of the fish, the character of the
impediments, and the means of overcoming them; and pronounced the
project feasible. The commissioners of the other States made similar
reports, and the several legislatures coutinued the commissions, gi\'i"g
them authority to institute measnres for the realization of the pl'O.iect'
A year later the State of Maiue appointed commwmissioners for a gimilar
purpose, and more recently’ the sane action was taken in New Yorks
Rhode Island, New Jersey, and Michigan. The powers and duties ©
the commissioners in the States that led the movement have been somo
what enlarged, but the main purpose of their first appointment, the
restoration of wmigratory fishes, such as shad, salmon and alewives, to
the rivers they formerly frequented has been steadily kept in view.

From the beginning the commissioners found serious difficulties i
the way; not only were lofty dams to be furnished with ways whereby
great shoals of fish could and would surmount them, but in many casé%
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ang ¢ y .
.48 regards salinon in most cases, the fishes themselves were want-

“;ﬁi‘ii:\'ing been ut:terl_?' exterminated, and not to !)e had agail.l without
8a mbousa new stock tx:om abrpad. Nor would it do to bring adult
. l'e]ie‘;ud place them i the rivers to be 1‘estocfked, for they could not
Shoulq l(‘x l‘lpon to remain zlﬂfl pl'eetl there. If, however, the salmon
ay thei)-L )le:n'e‘d there from infancy they would return when grown to
basil)]el egas in the same streams, To get the young fish Flle most
st t-hin“-)f)de wius to ‘bn.ug; the SPw I ;mfl hatch them.  Onec of the very
a sy 'gs‘the commissioners did, therefore, was to cast about them for
PPy of spawn,

2.—OPERATIONS IN 18066.

H::I‘];gls\l?‘fn.ll pf 1866 the (:onnllissiou‘ers of ﬁshfsr‘ies of the State of New
iek t ire (hvspar(:hcd Dr. W, .\/V. I let'chor, of '(Joucm'd, to ?Tew BI‘}lllS-
o ;bﬁ Ql)t-am S:l].ln().lLS[):.l.Wll for use in stoclnng the Merr.l mac River.
“almon «;}ne(l. permission trom the g:‘overmnent of the p'r()vn.lce'to .ta.ke
ang g, or his purpose at tl.le spawning season on the Mi 'am%chl River,
7 Cteeded in taking with the spear salmon enough to yield about
! 0 eges.  Great uncertainty existing as to the best mode of packing
tgesefi)r transportation, Dr. Fletcher pnck.od his in‘ several modes: Some
aug 1;h f)r twenty thousand were packed in moss n c?xmnp_u.gue»baskets,
Parg 0; Se alone were transported to New I-Iaml')shu:e in sat.ot;y. A sn‘mll
torq w]them, twp or.thiree bundred, were hatched in a spring neay (Jon.‘
‘Gn; 1 'lel'e theu" de\'el()p.ment co-uld be observed, and 90 per cjent. qt
ﬁciall ?ldt‘ched. The r‘emalfuler,ot the lot was p!;mtcd u)t; once in arti-
River" “l’lel.)m‘ed bed§ in sultn:bl'e gravelly rapids in the l elmgewa-sset';t;
ehallc,e“l' tlzlbutar‘yt of tl:(‘z Mc.rmun.c, where they were left to tluke their
se"‘:x-a,]\\ yOf bhatching, The t.ollowmg‘ z}u?unm Dr‘. 1‘4‘letcher dlsgovered
Qertnin (\1 oung s;t‘lmon (parrs) in that \'qunt-y,‘ a snt.lsfactor‘y. proof that a
egree of success attended the batching of the eggs.

tg

3.—OPERATIONS IN 1867.
C T}gs ..\"0&1‘ Dr. Fletcher was :l‘gzmi.u dispatched })y tha I\Tew Hampshire
gu]1n0:§§1()rlex‘s to the Mimmich.x River, and obLtained n;.-;mu :%bout- 70,000
am “'e.gg‘s, nearly all of which were trmlspgrtcd in sul_et): t‘o New
ué)slu.re: About half of these were placed in charge of Lx}-‘mgjstou,
Uun(;c(t)‘i bhm"lcstm\'n, N. H., to be hatched out f(u: the beuefit of the
) vredit-}lcut River; the other half wero sent to Robinson ;mEl Hoyt, at
llatched 1, N. H., to be hatched out for th.e'Merrlmac. About 5,000 were
tioy ll} cach place,*t the remainder failing by reason of nou-fe.cuuda- )
Lot d Ot t}\e fry hatched at Charlestown nearly all were lost during the
Werg oyS of July, 1868."' of tl{ose hatched at Mcred}th but very .fcw
"‘Sset,:t.’ a}ld thp following spring they were turned into the Pemige-
“ tfew miles above Livermore Fallst '
J‘”ln;:;)rlt ;’éﬁghe [ Massachusetts] Commissioners of Fisherios for the year ending
’ 3
f Obter of Robinson & Hoyt.
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4.—OPERATIONS IN 186S.

This year Mr. Livingston Stone, under the patronage of the States of
Massachusetts and New Hawmpshire, established a salmon-breeding est?>”
lishment on the northwest bvanch of the Miramichi River, eight m',IeS
above Newcastle, on the farm of Mr. Joseph Goodfellow. A hatehins”
house, 100 feet by 27, was bailt, and a pond with an area of aboub an
acre. A largespring and a spring-brook supplied them with water. Tho
Canadian department of marine and fisherics granted a permit to carry
on the enterprise, incl[lding the privilege of taking the fish and Spf"“'u
at the breeding scason, under certain conditions, the main one being
that half of the eggs obtained should be hatched out on the Miramich!

and the young fish turned into its waters at the proper tine. In Sep”
tember Mr. Stone, through his employés, began the work of catching tlfe
parent fish, A stake-net was set in the river, and the salmon caught in
it each day were placed in the pond. Owing to a misunderstanding 0
some sort, this work was interrapted by the local fishery officers, who
seized successively seven or eight nets. TFor this reason a sufficie?
number of salmon were not caught, although it appears that on WO
occasions, between September 27 and October 4, one hundred salmo?
were taken in the nets in a single night.  The collection of salmon Gofl'
tinued until October 15. At this date the taking of spawn from fish ¥
the pond began. On the 15th, 16th, and 17th twenty-eight females
were stripped, yielding 226,500 eggs.  After this there were strippe®”
from among the salmon already impounded, eighteen females, and fro®
the river two more were taken, ripe and full, after the 20th of Octobe™
Thus the whole nunber of females stripped was forty-eight, and the
yield of eggs was 443,900.* )

These were all deposited in the hatching-house, and there remailled
until the appearance of the eye-spots. The loss meanwhile, from 8
causes, amounted to 87,900.  Theremainder, 356,000 eggs, were divide
into two equal portions ; one was left in the troughs to hateh, and LI:e
other packed up and transported to New Ilampshire.  After Mr. Stonc_s
departure with the transported eggs, the establishment was left 12
charge of Mr. Joseph R. Goodfellow, the owner of the tarm on which it
‘was sitnated. According to Mr, Stane’s figures, there were 178,000 eg8®
left there. From the best information at my command it appears th8
they all came to naught. Late in July, 1869, the establishment was
visited by Mr. Samuel Wilmot, the superintendent of the salmo®
‘breeding establishment at Newcastle, Outario, who found the youns.
fry still in the troughs. He states that they did not exceed 10,00
in number, and that they were in a very unhbealthy condition.t
infer that this was all that remained out of the whole lot of eggs.
few days later Mr. Goodfellow turned out all the young salmon remat?”

* Domesticated Trout, by Livin gston Stone, A. M., p. 300.
t Annual Report of the Department of Marine and Fisheries, [Canada,] for the ¥
ending 30th June, 1869, p, 107.

enr
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g into the tidal part of the Miramichi River, where it is possible that
&Y all perished.*
T. Stone’s share of the eggs was packed up in moss and successfully
Sborted to his breeding-works at Cuarlestown, N. H. The Massa-
usetts and New Hampshire commissiouners, jointly, purchased 100,000
of theln, to be devoted to the restocking of the Merrimac. River, and
lése werg sent to the hatching-works of Robinson & Hoyt, of Mere-
th, N, H.; 7,600 were sent to the Massachusetts State hatehing liouse
2t Bas, Wareham ; small lots to Winchester and West Barnstable,
288, 5 to the Poquonnoc Fish Company of Connecticat, and the South
'de Clup, of New York.
be exact number delivered to Messrs. Robinson & Hoyt was, ac-
;O Tding ¢4 Mr. Stone’s estimate, 99,400, TFrom these were picked out
: tggs that showed no sign of feeundation.t The rate of fecunda-
1on wag therefore about 46 per cent. of those transported. Of the fo-
. cUndated eggs only 329 died during incubation, leaving 45,948 thut
atehey, The first fish came out January 6; the batching culiminated
o the 20th, and was concluded Februdry 1. The incubation was con-
Ueteq in a graveled trough with a gentle current of water an inch
N After hatching, they were placed, at the suggestion of the com-
'SSioners owning them, in a wooden tank G0 fect long, 4 feet wide,
?Ild from 1 ¢o 2 feet deep, and were fed by placing finely-chopped food
% 8tream of water which ias led into a spount with a perforated bot-
ey that ran the whole length of the tank, t-hg food being thus very
Qfe"ly distributed. The conditions, however, failed to meet the w:lmts
the fish, and during the summer fully three-quarters of them died.t
ttober a freshet carried the greater portion of those alive into a
t~1)011(1, from which, probably, few ever escaped. The reumindgr
'® kept until the following suminer, when they were set at liberty in
Cmigewassett River, having meanwhile become reduced in number
about 1,000.1
hong the eggs carried to Massachusetts there was a,bout.the same
4‘t‘0 of fecundation. Of the 7,600 sent to the St-"dt(? hatching-house
n’ Proved defective, the most of them Dbeing infecund ; undfhe
win 0¥ hatclied out was 3,320. During the season !:hpse g"ot; nn‘}ed
'th g lot of Schoodic salmon of the same age, and it was tound im-
pmcti(mble to sort them out. They were left tégether until the close of
tl‘s S0ason, Until the 1st of September they were kept i.n a h:.ttch.ing-
U8h, where the water wag only 4 inclies deep. During this time,
Ou‘g Perfectly healthy and feeding heartily, they grew very slowly,
“iing 4 length of only anioch and a half. Most of them were then
augfel‘red to a long trench, with-a foot of water and plenty of roowm,

trag
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* . 0
endf‘*”ulml Report of the [Canadian] Department of Marine and Fisheries for the yoar
Iljlg 30t June, 1869, p. 107.
°Uer of Robingon & Hoyt,

n,:nFlfth Annual Report of the [Massachusetts] Cowmissioners oun Inland Fisheries,
Uary 1871, p. 11.
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and here, by the end of October, a large part of them attained a length

of 3 inches. They were now about ninc months old, and only 8 PeF
cent. of them bad been lost since hatching. At West Barnstable
Messrs. Dexter, Coolidge & Bacon hatched out, for the State, 1,700
salmon, and kept them through the scason, losing, between the middle
of May and the last of November, only 4 per cent. of this number. Tlfe
largest of them were then 5 inches long, a remarkable growth, which 18
attributed in part to theit baving occupied during the summer 8¢
fall a pond 2 feet deep. Abeout an equal number of salmon (1,700.)
was hatched by Mr. E. A. Brackett, of Winchester.*. The final dist™™
bution of the several lots of young salmon hatched in MassachusettS
from this stock of eggs is, as far as I have been able to trace it, as 10"
lows: 700, raised at Winchester,in the Mystic River ; 1,500, raised &
West Barnstable, in one of the streams of Cape Cod; the Lrood at
East Wareham, ¢ in suitable waters.”t '

Of the salmon batched by Mr. Stone himself, 2,000 were sold in the
spring of 1869 to the Poquonnoce Fish Company of Connecticuts
few of them were kept in the trout-ponds until the spring of 1870, al
the rest were turned into Greut Brook, a small stream tributary to Lovs
Island Sound, about three miles east of New Loudon.* Of those ¢’
tained in the ponds a few became smolts in 1870, and all were turn®
into the same brook to take their chances. Ninety yearling salmo?
from the same stock of eggs were this year purchased of Mr. Stone
and placed in the same waters.j

Another lot of fry from Mr. Stone’s hatching-works were sold to ver
mout in 1869, and placed by her commissioners in small tributaries ©
the Winooski River, near Montpelier, and in West River, at Westo?:
Some observations made on the fortunes that attended these fish gav®
‘results tbat are worth recording as illustrating the dangers to whic}
young fish are exposed. Care was taken to select streams in whic
there were no fish but very small ones ; yet it was but a short time bo-
fore quite a number of small dace were discovered in the midst of th®
young salmon; the former were very active, the latter sluggish a8
bewildered, and making no effort to escape. Within half an hour aftet
placing some salmon in a stream near Montpelier, a dace only 2 07'*
inches long was caught, and found to have swallowed four young salmo!
Some of this brood escaped destruction, however, and were seel Jate
in the summer and fall of the same year.§

Of the disposition made of the remainder of Mr, Stone’s stock of eg8®
I have-no definite information ; but for tho sake of an approxim? :
estimate of the total nnmber of young salmon tyrned into the 1-iv(:ri£’

January 1, 1870, pp. 31, 32.

t Fifth Annual Report of the [Massachusetts] Commissioners on Inland F
Jannary, 1871, pp. 11, 14,

t W. Clift, MSS,

¢ Letter of Prof, A. D. Hager.

ishorie®
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:}(:]G result of the expedition, I will assume that all of the 78,000 eggs

Sennt"“'m“g after the deposit of 100,000 at Meredith did as well as those

o to Mt‘wssachusetts, of which not far from 40 per cgnt-. reached t}}e

0 of their artificial nurture and were set free, In this way wo obtain
1,200 as the number of free young salmon. Adding to this the number

3;"9‘3 came from the Meredith lot of eggs, 1,000, we have a total of
200 young salmon as the net result of the expedition.

<

5—OPERATIONS IN 1869.

O‘Vi"g to causes that it is unnecessary for me to discuss, Mr. Stone
as obliged to abandon his enterprise on the Miramichi. Mr. Joseph
and(}‘oodi'ellow, however, c‘oll.ected in October, 1?(3!), a lot of egEs,
in tlmm them to the commissioners of Vermout. They were deposited
rem"_e hatcyilxg-tl’oug'hs between the 20th and 24th of October, and
dned there until the first week in December. They were then
Packeq up in moss, in baskets, and seut to Vermont. After a series
Wishaps, which prolonged the period ocecupied in transportation
three weeks and four days, they reached Chester, Vt., and were
Aced in Professor Hager’s hatching-troughs, The whole number of
888 wayg 50,000, and the loss in transportation and incubation was es-
Mateq u¢ 20 per cent., leaving 40,000 young fry, all of which hatched
etWeeu,the 1st and 15th of February., The water had a tewmperature
10043‘? F., and was so pure that no filtering was necessary. Not over
tin tlle(l during the absorption of the yolk-sack. Trom t.he 10t.,h of lt'Ia-y
Wlio] 16 1st of July they were fed regularly, and but few died. The
o ¢ lot was in J uly placed in Willinms and West Rivers.* The num-
Set at liberty is put down at 30,000.

W

pl

6.—OPERATIONS IN 1870,

LaT(l;e OSDI‘in.g‘ of 1870 witngssed the first introduction .of salmon f:rom
5t ntm‘19. The esr-a'l)l.lshmel‘)t; of.Mr. Smmfel W'llmot? at New-
a ttail" Ontamo,. started originally in 1866 as a pmv‘ilte e_\'.perlm‘(mt, had
. OVQP’Cd such nnp_ortnnce as to attract thc. }Lt-t(‘,n.tl()ll of t,hfs (J'(u?ﬂ-dl'(ln
sy, nmnent, and n.nl.u'ce th.e depz%rtlm.mt of marine and ngherlcs t.o.
i"‘pro ° the respousibility of C’Lﬂ'l‘,\’lll‘g'lt on, for the general purpose of
Ving the fisheries of the Domwinion.
incel;(’i(liﬁiculties in the way of get%ing sp:'nvn [irom tl:e maritime prov-
aply t"d“ced the commissioner of fisheries of the State of Maine to
numbe: the superintendent of the '}Te\\‘"czlsblo (%stzl})llsllxilellt for a smail
Mept 'lu of salmon-eggs. The a.pplfcatlon was 1‘et(frrcd to the dep;u‘b-f
" Ol;‘ d was granted; and henceforth the sale of eggs beenme one o
. Jects of the establishment. The price of salmon-eggs was fixed
N ’i’w’l“ g(;)ld, per thousand. As compared with all previous rates, H.xis
gl. The price paid Mr. Stone by the States of New Hampshire

* Lelter of Prof. A. D. Hagor.

Ci
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and Massachusetts in 1868 was $16 per thousand, and none of the:par
ties offering New Brunswick eggs for sale had asked more than $20 pe¥
thousand.

Eight thousand were purchased by Maine, and as the ratio of anfer”
tilized eggs appeared to be about 24 per cent., 8,200 eggs were packe
up. After a journey of three days they arrived at Alna, Mo, and were
unpacked April 3. The number dead was 870. By imwmersing them 17
a solution of common salt the opacity which is the regular attendant 0%
death disappeared, and it was easy to distinguish the fecund eggs from
tlie infecund ; the latter counted 640, the former 230 ; which shows that
the ratio of intecund eggs was about 8 per cent. The deficiency was
made up, and, of the 8,000 good eggs, 7,400 were hatched. These were
kept in an artificial pond one year, being reduced in number moeanwhiler
from unknown causes, to 1,500. These were set at liberty in May, 1871,
in the Sheepscot River.

The introduction of these Ontario salmon is mentioned in connectio®
with those from New Brunswick because the purpose of their introdu¢
tion was the same, namely, the restocking of the rivers where they weré
placed with sea-going salon. To the first purchasers of these eggs ?
did not oceur that there was any doubt about the Ontario salmon taking
readily to sea-water and the food to be found there; although it W33
the expressed opinion of Mr. Wilmot that, while the Ontario salmo®
were true Salmo salar, they nevertheless, in general, passed their wholo
lives in the fresh waters of the lake, finding there a congenial food.
appears probable that Mr. Wilnot is right in both particulars, bub
the present time it must be regarded as an undeeided point whether tho
Ontario salmon do migrate to and from the sea; and, if their residenc®
in the lake becomes established, it will still be an open question whether
they can, on being placed in our rivers, assume the migratory habits 0
the salmon of the coast.

A small lot of eggs from the Newcastle establishment found its way
by avother channel into the hauds of W. S, Peavey, esq., of Whitings
Me. He had them hatched out, aund the yoang fish, numbering 225, were
placed in the Cobscook River in May, 1870.

Mr. Goodfellow again undertook the collection of salmon-spawn on
the Miramichi in the fallof 1870. A considerable quantity was engagé®’
but ounly 8,000 eggs obtained, These were divided between the States
of Maine and Connecticut, and the Poquonnoe Fish Company- Tl'c_
share of Maine amounted to only 800. They were hatched out 1301?1
Augusta, and soon after the absorption of the sack disappeared ; it 19
sapposed that they escaped into a tributary of the Kennebec. Connec-
ticut received 2,000 eggs, and had them hatched at Poquonnoc. They
produced 1,876 young, and these, without accident or loss in transpor’
tation, were, in April, 1871, placed in the waters and tributaries 0
Broad Brook, a branch of the Quiunebaug River. * o

* I*ifth Roport of the Commissionors of Fishorics of the State of Connceticu
p. 20.

at

¢, 1671,
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7.—OPERATIONS IN 187172,

In Ma.rch, 1871, the Connecticut .commissioners bought 10,000 eggs
of gnmrio salmon at Newcastle. They reached the hatching-house
' ""ere]?‘ Poquonnoe C@npany March 11,.‘-§and ou opening them 7,000
iy d(?und to be spoiled through defective packing. Another.lot was

’00(;3 lately sent to make up the deficiency, and from Loth sln‘pmen.t.s

heg fish were ha.tched, and placed in the Housatopic, Farmington,

l‘hucl::et, and Quinnebaug Rivers.

0me 111-'st attempt to s_t-ock with salimon any of the 1‘i'vers south of the

gent]lecmcut: was made in 1871, by Mr. Thaddeus Norris and some other
anq lemen, who purchased 11,000 eggs at Mr. Wilmot’s establishment,
or 1atched them out for the Delawalte.  An accident reduced the num-
he ;’)ffr.Y to 2,000, and these were placed in the Bushkill, a tributary of
> Delaware., In 1872 the same gentlemen got 12,000 eggs from Mr-
l::;xlnl()t, and hatched 11,000 of them at a spring within a mile of the
1kil], :

The State of Rhode Island made its first attempt at the restoration
Qst:'ilh.non in 1872, by the introduc.t.ion‘of 9,000 eggs from Mr. Wilmot's
Sot, F)llShment. They were placed in the hatching-troughs at Ponegan-

ebruary 11, and hatched in March. The young were placed in the
AWtuxet River.

B—SALMON-BREEDING ON THE PENOBSCOT.
1.—PRELIMINARY CONSIDERATTONS.,

erftl;(;ugh it was well known that, thesal ll{ou-ﬁshery of the l?enobséot_ was

. nitedpsreserved than tha.t of any ot,h.er. river oun the At]a,ntu.: slope 'ot the
UStates, and the project of obtaining theuce asupply of eggs for the
"‘iktlllllg of f)t;her riv.ers had f)(:(:ul‘md ‘to mb‘em‘lier, it was not until 1870
eeone 1)1“Q1ect.recmved serloug consule\mtxon. "l‘he earlier attempts at
cen Q(:tl.()ll of s;‘\lmon-spa\vn for Ne\\f England rivershad very n:_lt,uml]y

] hadein therivers of New Brunswick, where the abundance of salmon
s%mzl(‘le ease w.ith which they were caught (1n t.,heir spawning-grounds
icieng) to pr(')rmse‘sure and speedy suecess. .Y arious causes, already suf-
Wy set forth in the detailed accounts given above of the several ex-
,a:lt'lll‘;nls to the 1\'Ii1.‘amichi, rendered the operatious there less snccessfnl
ent of( ll)een‘antlc.lpa-bed. The purghase of §ahnon-.eggs atthe esml?hsh-
Ereatey t;ﬁ 16 Canadian government in Ontario reqmred an exp‘endltl‘n'e
the ol N}n app(?nrfzd to b(“, warranted by the cu‘cumstances? in which
Wag s(m?l‘.\ -commissioners found thgmselves placed, :md,. besides, there
vos § e doul?t; whether the On‘tarxo sa‘lmon would readily adapt the.m

> 0 our rivers and the sea into which they empty. The necessity
orci‘:lvg“ligé a more :Lbunda,n? supply of cggs, m}. tl3e cost ot: collection, was
i“tel'esteds-e” upon the 'mmds of the commissioners of all the states
n the collection of salmon.
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In 1870, Leing then commissioner of fisheries for the State of Maine,
I determined to make an effort to find a supply of eggs in the Penob-
scot, and in October and Novemberof that year I made two expeditio“s
to those portions of thie river where it appeared most probable that the
breeding-grounds of salmon lay, exploring with canoe the river from
Mattawamkeag up to Ambejegis Falls, on the west branch, and to the
Scboois stream on the east branch, or Mattagamon. The result of thes®
explorations was the discovery of many localities where salmon migh
be expeeted to spawn at the proper season; of others, visited at the
right date for such a discovery, where their newly-made nests weré
actually found, and of some where facilities existed for the collectiol ?f
spawn. That partof the Mattagayonnear the Wassaticook and SeboolS
streans appeared best fitted for the natural breeding of the fish and for
the collection of their spawn, and although the number of nests made
before November 3 (some twenty-five or thirty being seen in a distanc®
of three miles on the river) was not large, it appeared to warrant the
expectation that a considerable number of eggs might be collected bere
at a moderate expense. But as the number of salmon to be caught M
the vicinity at any season is very small in comparison with the namber
caught in the tidal parts of the river, it occurred to me that if salmo?
caught in these rivers could be kept alive and in good condition from
June and July, when they pass up the river, till October or Novembers
,when they lay their eggs, operations might be carried on there on-&
much larger scale than here. Being in correspondence, about this tim®
with Rev. William Clift, of Connecticut, in relation to the breeding ©
salmon in some of our rivers, he also suggested the latter plan of operd
tion as the one most likely to give satisfactory results. The co-opemt.ioﬂ
of the commissioners of fisheries of Connecticut and Massachusetts \}"ns ‘
secured, and it was determined to try the experiment of collecblﬂg
rgpawn near the mouth of the river. ’

2.—OPERATIONS 1N 1871.

The place finally sclected as the site of operations was Crﬂig’s
Pond Brook, iu the town of Orland. This stream has its rise
Craig’s Pond, a small body of water of exeeptional depth and trans
parency, tenanted by trout, smelts, and sticklebacks, and prod¥
bly some other species of small fish, but entirely wanting in the pick:
erel, perch, sun-fish, and cyprinoids that inhabit nearly all of the ponds
in the southern part of Maine. The stream runs alternately over coars®
sand and ledge for balf a mile, and empties into Allamoosook Pond,
making in this short course a descent of probably 200 feet. A few rods
above its mouth it receives the waters of several large springs of very
pure water, having a temperatare of 470 ', At this point there had
formerly been a dam to supply power to a shingle-mill, This dam was
rebuilt, and a pond formed about forty rods in area and 7 feet deep. S0
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Clear was the water that objects could Le seen on the bottom at the
eDest point. In this pond it was proposed to keep the adult salmoun.
A smaller pond was made at the very mouth of the brook for tempo-
Tary uses, To this point the salmon could be brought direct by ‘water
'O the weirs that are buiit about the mouth of the Penobscot. The
Dearegt salmon-weirs were those near the lower end of Wetmore Islands
town of Verona,) and the salmon from these would have to be towed
threougy, five miles of salt and brackish water to Orland Village, then up
“astern River and across Allamoosook PPond, four miles more, to Craig’s
o0d Brook, passing, on the way up the river, three locks.
he salmon were obtained from several weirs in Verona, They were
D.l aced in g hoat prepared for the purpose by piercing its bottom and
Sides wit, auger-holes to provide a free circulation of water, ballasted
anq l)lio‘s'(x(] to keep it at its proper level, covered with a net to preveut
® fish jumping out, and towed after another boat propelled Ly oars.
0 the 7¢h day of June the first lot of salmon was brought to the works.
Twelve were placed in the boat at starting, but eight died on the way,
and tye remaining four were nearly dead. As there were only a dozen
lnch‘hOles in the bottom, it was thought that the poor success of the
st €xXperiment was owing to the lack of pure water. Another trial
Wag Wade, with better provision for change of water. Seven salmon
Vere put into the boat, and four of them came safely to the pond. But
“as not until a hundred holes were made in the boat that the salmon
°re brought without serious loss. On neither oceasion did there ap-
Pear to he any difficulty during the passage through the comparatively
00l waters of the river below Orland; but on coming into the warm
"®8h water at the lock at Orland Villa ge the bad effect of the imperfect
Munga of water became appavent. The improvement in the transport-
ll.]g boat enabled us to convey, in some cases, as many as ten fish at a
'We without losiug any. ‘
he work of transporting continued until June 20, when it became
“I‘Dgu'ent that the arrangements for keeping the salmon were altogether
USuitable. After being placed in the pond prepared for them in the
Y00k, the salmon never appeared to feel at howme. They swam heed-
S8y about as if blind, often with parts of the (ins out of water. In a
W days white blotehes appeared upon the surface of the head and
Ak, and at last spread to the sides and lower parts. These blotehes
Vere found to be caused by a kind of fungus growing beneath the scales
Aud bPushing them from place, and before they had spread to all parts
o the body the fish commonly died. Precisely what was the cause of
10 discaso I caiinot even yot say; but it must be sought among the
Peculijny conditions under which the fish were placed., The temperature
of the pond ranged from 50° to 56°, while that of the rivers and streams
2Iat salinon naturally frequent is, at that season, probably from 65° to
?- The extraordinary transpareney of the water may have had some
offect, Some of these fish, very badly afflicted, recovered when placed
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in a pond where they had access to deep water. Finally the bottom of
the pond was covered with vegetation that had become estqbllshed
there during several years when the dam was out of use, and in its
decay it probably imparted some deleterious substances to the water
But, from whatever cause, the mortality was such as to threaten the
speed) termination of the experiment by the total loss of the fish.

It was decided to abandon the brook and coustruct a pound of prash
and netting in Allamoosook Pond, in which to keep the salmon that
sbould survive. This pound was bmlt at the mouth of Craig’s Pov
Brook, and inclosed an area of about twenty-five square rods, extendlllg
from the shore to a point where the water was 74 feet deep. At thiS
depth nothing could be seeu from the surface, the water being of #
brown color, like nearly all the pond and river water in Maine. The
pound was completed on the 27th, and the nineteen salmon remaining on
hand were placed therein. Such was their condition, however, as th®
result of their stay in the brool;, that probably few, if any, lived throug
the summer.

Of the salmon received after this date, twenty-five in' number, eightee?
survived until the close of the season in good health. The last salmon
were brought July 11, and after the 13th there was but one death.

During the summer the level of the pond fell, till the depth of
water in the salmon pound was less than four feet. The average tef”
perature of the surface was 640.7 F. at the close of June, 73° dur”
ing July and August, and as high as 6209 in September, The
bottom temperature was not observed, but as the depth of the water
constantly decreased until some time in September, when it was ouly 4
feet, it is probable that the temperature at the bottom was much highef
in August than in July. In view of this probability, the fact of fewer
salmon dying in August {ounly one) leads to the conelusion that the
losses experienced in this pound were not the result of the heat, but 0
the injuries received in capture and transportation. In short, all the
conditions attending their confinement appear to have been well suited
to their wants. The narrow space which the receding water left them
to swim in, being at the lowest ebb only 30 or 40 feet square, appeare
to cause them some uneasiness, but the walls of the pound were secur®
and none escaped.

While the pound was huildiug nine of the least healthy salmon in the
brook were removed to Craig’s Pond and turned loose. It is supposed
most of them lived through the summer, for a careful watch for dead
and floating salmon was kept up without discovering any. On several
occasions sajmon were seen swimming near the shore of the pound OF
leaping into the air. 1t is probable that the fish retired to deep water
immediately on finding themselves at liberty, and that the protectio?
there afforded against the glare of light, the character of the water, and
other circumstances were favorable to a recovery from the malady that
had attacked them and would have killed them if they had not beed
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*®moved from the brook. At the spawning season preparations were
Made to cateh them in the brook should they chose to enter it in their
8earch for g spawning-bed. About the 9th of November it was discov-
red that on g gravelly bottom under two feet of water, close by the
shore, aud within a dozen rods of the outlet of the pond, salmon had
ten Spawning. A net was set lere on the 10th, and on the worning
of the 11th it caught two male salmon. Another was taken on the 12th,
hut, though the net was kept in place until the 23d, it took no more
laaley and not a single femate. The males taken were thinner than those
'om our pound in Allamoosook, had less red and more blue in their color,
and bore large scars on their sides; otherwise they appeared to be in
80od health, This experiment at Craig’s Pond showed that salmon can-
lot be relied upon to enter a small brook in search of a spawning ground
WVhen the water of the pond in which they are confined is pure and the
Ottorg ig gravelly und clean. In such cases they will lay their eggs in

‘Stm Water

A third brood of salmon, eighteen in number, were placed in Dead
R1‘00](, a tributary of Kastern River,'entering it several wiles lower
Jlan Cmig’s Pond Brook, and accessible (roin the salinon weirs by pass-
g through ounly one lock instead of three, as in the former case.  Dead
Took is larger than Craig’s Pond Brook—barely large enough to drive
& saw.mil under a moderate head in spring and fall.  In midstimmer its
€ad is very small, but it never completely dries up. Its water is less
Pure anq more highly colored than that of Craig’s Pond, but not darker
al that of common brooks. Where the brook traverses a meadow
W0 barriers were placed across it, making an inelosure about 200 feet
Og and 30 feet wide, with water 5 feet deep at the time the salmon
re pat in, (June 26 aud 28,) but falling to less than 3 feet in Septem-
®r. Two of the fish died in June, but, so far as could be known, the
re“laining sixteen lived in good health until October. There were oc-
“asiona) freshets that bronght down a great deal of mud, but this did
lo harm. On the 12th of October an extraordinary freshet carried
AWay the barriers and let the salmon free. The most of them must
'4ve remained in the brook, for quite a number of spawning-nests were'
Iscovered after the water subsided in November, but only a single pair
_. falinon were seen ; these were a mile furtber up the brook, above some
Wtliculy falls, lying side by side in the deepest part of a pool, while just
elow them, on a rapid, was a partially formed nest. The female fish
Way canght, killed, and carried several miles to the hatehing-house,
Yhere |ep eges were taken and milted. - They were not so well fecuu-
dateq as the other lots. I am uncertain what was the reason. The

S wag afflicted with sores and very weak.
fourth brood, numbering eleven salmon, were placed in Spofford’s
oud, in Bucksport. These were caught in a weir near Bucksport vil-
8¢, and hauled in a tank of water on a dray one mile to the pond.
1Cre was no great expectation of catchbing many of them, but it Was
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desirable to test the effect of confinement in a pond of this character:
It is a piece of water about sixty acres in area; is very deeply colored
by the exudations of extensive meadows that drain into it, and its bot-
tom, except a narrow belt along part of the shores, is composed of SOf‘t?
peaty mud. The brook by which it discharges into the Peuobscot 1S
of sufficicut volume to drive a grist-mill during the greater part of the
year. Three of these fish were fonnd in this brook at the breeding se®”
son, and, as several nests were scen, it was supposed that others D2
descended from the pond unobserved. But a single one was canght-
This one was a wmale, in excellent condition, and in color much richel
than any caught elsewhere. Thus the various mishaps of the seasol
Ieft us for a breeding stock ounly the eighteen ish in the pound at Craig’s
Pond Brook. :

As the breeding season approached, preparations for the developm nt
of the eggs were made by fitting up a room in the basement of an olt
mill at the mouth of Craig’s Pond Brook. Water taken from the ope?
brook, which, though of small volume, is impetuous in character, dashing
down over a ledgy bed, was led through several wooden troughs, each
18 fect long, 15 inches wide, and 8 inches deep.  Grilles, made by setting
narrow strips of window-glass on edge in wooden frames, were place
in these troughs, about an inch from the Lottom, The eggs, when deé-
-posited on the grilles, arranged themselves in rows across the trougls
each row lying on the edge of a glass rod, and between two other rods.
The space underneath the grilles allowed the constant passage of a enr
rent of water, preventing stagnation, and a like current passed over tho
grilles. No attempt was made to filter the water, it being already ut
commonly clean for brook wuter.

On the 24 of November the breeding fish were for the fiest timo
seined out from the pound and examined. There was no indication thab
any of them had begun to spawn, adthough if kept there many dﬂ-.\:s
Tonger it is not unlikely that they wounld have deposited a part of thety
eggson the clean, sandy bottom.  All of the males were found ripe}
several of the females partiaily so, and 12,500 eggs were taken ant
fecundated. The fish were all returned to the pound to be seined oub
again another day. The work was continued daily until November 10,
when all the ripe fish on hand had beew deprived of their eggs, with @
single exception. From one of the females we failed to obtain any
eggs, and at last came to the conclusion that she was quite barreil
She was, however, kept in the brook, and occasionally examined, until
December 12, when she gave a few eggs that were apparently good,
but could not be tested for want of milt. Dissection then showed thab
her ovaries contained a small number, probably a thousand, eggs 0
nearly or quite full size and healthy appearance, and a mach larger
number that were not halt grown, With this exception all the females
yielded full litters of eggs, that cane with ordinary ease, and were, 88
the result of incubation showed, in a state of completo developmen?
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ahl(l berfect health. The males yielded an abundance of healthy milt,
_tﬁl' being stripped the salmon were placed in the small poud in the
S;i(;;)(:z, lear its mouth. While here the exhibitions of the soxual in-
Wwere. very marked. Lying in a current, the females would go
N l}::"g?all the maneuvers of depositing the eggs, though they had
o sél-( )x been deprived ot_ all thz.u: we coult.l. pres_s .out-. . I have repented‘ly
montlvu,l the presence of eggs in the ovaries of fish of thg salinon fam!ly
ute t-]ls a.fte.r the lapse of the 01‘(]111:111‘)’ Spawning season. I s!muld attrfb-
More 18 action of these :quwne(l females to a 1'(:.1)1‘oducbwe lmlfulse of a
Othey gf:l?era.l nature. The umles' were at tl'us.tune very attentive to ﬂ_le,’
Sion O?Lk, and Mr, Dresser, our foreman, Qstmcbly \\zltnessed the emis-
a cloud of milt by one of them while near a female.
as the maode f’f fecundation employed was an'imit.ution of what: is k.uowu_
eXclue~ Rus\?mn, or dry method, the (‘llsblll(bt-l\’c 1entu.re of wlnf;h s the‘
o l;}0}1 of water from the eges until t-pe moment of the application of
—_ ilt. Vrasski, the originator of this method,* was accustomed to

. — e - . -
ay ;I;?:b‘lv‘_-‘rpcriments and obscl'.v.ati.ons 'ot' V.Iudjmir Pavlovitcheo \’1;:1sski \\'erc.nm.de at
Cmig, shment founded by l)ll.ll in 1860,‘111 thoe gover}nuent of ;\0\';.;01*0(.1, district of
in o t‘}“k- Inu 1856 his observations led him to conclusions ghus detailed in tho bulle-
o 210 Bocieté d’ucelimation, Paris, August, 1871:
%rb'm;tauh regus dans de VYeau an moment ol ils sortent du poisson les wufs Ia re-

bie t, et ne gardent o faculté d’étre {6eondé, que tant que cotte résorption n'est pas
W A . .. .
reco~’ Cest-a-dire pendent une demi-heure an plus.  Une fois remplis Cean, les cufs ne
iy, .
9o Bt plus les spermatozoides.

D’Gu.t, s efj“ Spermatozoides do la lni‘tnnce, en tomh:m.t fl:ms Peau, commoncent i}nm(sdiu.to-
ent ) :‘11'0 :w.ec boaucoup (.10 vigueur ot do rapidité, des l]l()ll\'t\lllollf-:‘i qui ne copon-
‘luelq\?: une winute et dcx‘m ou deux au plus; <:<>l.-1ps. ’cc?n)é, on ne \'mt. 1.)111.\9 q’uc d.'l.ns
Nanq S Till'(:s. spormatozoides (105.4 mouv%'m(:nls particulicrs et convulsits do Pagonie.
Dendex;tml so}‘t,u' du mdile, on recoit ln,' Iitanco dans un vase sT:c, clle ne changoe pas
eyl dl)lusuam’s 110511'4:3, ot dans ::ei’r. intervalle les spermatozoides ne’pcrdeu‘t }Tu\? 12
Qayg 5 86 mettro :1'l)mlgcr des qu {ls se trouve en contact wvee do Ueau. flu'ulom.l’
Jouyy, o llb(? see, ot blen.bouché,. la l:u.t.nn.cu couservi sa vertne féco{l(lilllf-o pcn‘ ant six
ave, o, tunsnlémnt ces obsc'r‘v:ltwlm ainsi bien gno les (:l‘:EIfS ot lx:.'la‘ltn.n.cx?f(?nt obtenus
Clnsioy, l e:",’ loeur masse entitre ne pouvant sortir d la fois, f“' V Illek‘l arrivi :l.la, con-
B¢ g turgg ‘1’:‘ les recivaut dans de l’u:m., la plus grande pnru: dcsd(m;ts s? reusfxsscnt’.bi
0 I’Ussibl(e t';:u, (.:t yno lcs.spunnutomm.lcs u.lsm,.n.t, }rn.(qun.u‘ .ou.s u: Totl{;.,u‘ a.\ .mt."q‘n 1
au pisciculteur do mélanger los wufs avee Lo laitanee délayde. M. Vrasski
c lo systéme des vases secs, b versa sur les aufy la laitance ansitdt qu’il
Ctondro d'ean. Lo sucees {0t complet; les oufs se féconddrent tous sans
T un geul.
['l‘milslntion.]

st If the

1, anq eges are recoeived in water as soon as they come from tho fish, they absorb
(

Preserve the capacity of focundation only while this absorption is unfinished—

ougels_J to say, for halt an hour at the longest. Once filled with water, the eggs no
d l, ‘tﬂke in the spermatozoids.

Bel'ie.g @ spermatozoids of tho milt, on falling into the water, immediatoly Legin a
twe utOf Tapid and vigorous movoenients that continue only for a minute and a balf, or
1

isco, Uost; after that, nothing is to boe seen except, in here and there o spermatozoid,
neeted, spasmodic movements. When tho milt is taken from the male direotly

ill 0 g e -
dry \d:sh it does not chiango for soveral hours, und during this time the sperina-



240 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

take the eggs and milt in two 82parate dry dishes, then put water “’fth
the milt and turn the mixture immediately upon the eggs. I carri€
the dry feature a step farther, taking the eggs and the milt into @ ary
pan and securing contact of the milt with every egg before allowing
water to touch either of them. The contaét was secured by moving t}‘e
pan rapidly in a circle so as to send the eggs whirling together over it8
bottom. This being effected, water was added, and after standing fiftee®
or twenty minuates, or until the eggs ceased to adhere to the pan, they
were carried to the hatching-house and placed upon the grilles. Whet
sufficient time had elapsed, and the feeund eggs began to develo]) it
was found that they were 96 per cent. of the whole—a very gmt-if)’i“g
result. The following table exhibits the nuwber of eggs taken, t.he
ratio of fecundation in each lot, and the number lost by the whiteé
‘diseases :

Estimated | p S - Namber 9
Lot. When taken. number fp'“w(:;'t:g{“ }:E.”;bé‘lr ?f || eges }m‘ck d
of eggs. ccundated. | 1to eges, | Dee. 18
 SUURU November2..| 12,500 100 93 | 12,500
2 o eiieieienaenaa.i Novambers.. 11, 500 094 187 | o, 630
4, part L ... ... November6.. 9, 500 923 297 ¢ !
4, part 2 ... ... November6.. *3, 000 &5 510 ;. .oonvu- -
S,part b ... November4.. 300 1) L ’,00
ypart2 ... ... Novemberd. . 2, 500 95 17 1, 100
3, part 3 ..........] Novemberd.. 16, 000 96 131 ‘ 21,4
5 2 November7.. 5, 000 100 144 Iy
[ November8.. 4, 500 100 10
7 oo Novemberd . . 7,000 974 134 | 14,250
> S . November10. 85 100 )eoeaaeaaa.l! !
LS 2R November 10. 50 100 2
10 ...-. tmeeaees : November 10. 365 100 2 J
72,300 | 96 | 1,531 | 70,500

The temperature of the water was, at the beginning of incubatio™s
460 I*,, but fromn November 23 to December 18 the average was aboub
41°, The eggs came torward sufficiently to be transported on the 18th

tozoids retain the faculty of sctting themselves in motion whenever they f(ind then
selves in contact with water. Inclosed in a dry tube, and well corked, the milt Pré-
gerves its fortilizing propertics for six days. . : .

Taking into considoration these observations, and the fact that both eggs and milt
are slowly obtained, their entire mass not coming at oncc; Vrasski roached the concl¥
sion that, when in water, the greater part of the eggs tilled themselves with water, 89
tho spermatozoids censed to move before it was possible for the pisciculturist to ming 0
the eggs with the diluted milt; he therefore adopted the system of dry dishes, 2V
turned the milt upon the eggs as soon as he hiad diluted it. His success was complew;
the eggs were feeundated without a single excoption.

*These eggs came from the single fish caught in Dead Brook. The fish was killed
when canght, carried about three miles, aud, aftor it had been dead perbaps two hours
the egus wore taken and fecundated. On packing up they were found to be so defective
that they were turned out into the brook, ’

t These wero purposely left unfecundated.
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of December, the circulation being at that tipe established in all the
tund eggs.  They were packed for transportation in tin boxes in layers
Ctween wet moss. Itach layer of eggs was placed between disks of
m_OS(IUit-o-uet.t.in g stretched on rings of brass wire to facilitate the work
ot Packing and unpacking. The cans were inclosed in sawdust in the
Usug) way., The eggs were divided as follows:

O Maine. . .. .. . 21,750

0 MASSUCHUSEELS « « - - o e eeee e ee e e e 21,750
O CONNEEtIENE ..o s st e 21, 750

O Willin Gt . ..o v e e e 5, 250

Total shipped.......covvaeeoe .. e 70, 500

. The portion belonging to the State of Maine was placed for hatching

IU. the care of Crocket & Holmes, of Norway, They hatchéd out with a
rlﬂi“g loss, and in the spring were turued into a small brook tributary
fﬂ the Little Androscoggin River, which enters the main Androscoggin
Jusg below Lewiston Falls. As the brogok had been cleared of its trout
. Supply the breeding-works of Messrs, Crockett & Holmes, it is prob-
€ that an unusually large proportion ot the youug salmon survived
¢ Gangers that ordinarily attend them when turned out into open
""a-ters.. The eggs belonging to Massachusetts were hatched at the

S:at@ hatehing-house in Winchester, and turned out vemarkably well,
xhibited by the following statement:
B0le BUInher SeNE . .ne e e e e 21, 750
D:Eg during transportation . ........... ...oo.au... 389 )
during ineubation .. .oen v oovoiai e e 141
—_— 430
Number hatehed ....... ... .. ... . . ............. 21, 320

ey few of these were lost, at least 21,000 gooed, healthy fish remain-
gon hand when ready to turn out into the stream. The number of
Clovineg fish was small. Of the healthy fish 5,000 were put into a
‘flull river on Cape Cod, and the remainder into the Pemigewassett
er, 4 tributary of the Merrimac.*
tio’uf the egps belonging to Connecticut, 4,579 were lost in traulspor!;a,-
! h&tchiug, and nurturing. The remainder, about 17,000, were dis-
tuteq ip various rivers, mostly tributaries of the Quinnebaug. t
Wer: the 5,000 belouging to Mr. Clift, nearly all wore hatched, apd in May
turned into Great Brook, the first large mill-stream tributary to
°"€ Island Sound east of the Thames River.

* Lett,
vter of E, A. Brackett.

‘I)p_ Q%t%;légport of the Commissioners of Fisheries of the' State of Counecticut, 1872,
4 [ N .

Sbter of Rov. W. Clift.
8. Mis. 74——19
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Notwithstanding the great mortality among the parent fish, which
geriously reduced the stock of eggs obtained, the experiment musb be
considered successful. There was no longer any doubt that salmon coul
be kept in confinement in a small inclosure, in fresh water, from Jup®
until November, without any injury to their health, or any interferenc®
with the development of their eggs and milt, and the conditions of 54
cess were now sufficiently plain.  Spring brooks, newly-built 1)0"‘15’
and very clear lakes must be avoided, and depeundence placed on ordl-
nary pond or brook water with a muddy bottomn.

The cost of collecting and developing these eggs, up to the shipping’
point, was at the rate of $18.09 per thousand, and it was evident thaty
with the benefit of the first season’s experience to guide in the care ¢
the parent fish, this would become the most economical mode of collect:
ng sahmon-eggs available to the New England States.

3.—OPERATIONS IN 1872,

The parties interested in the experiment in 1871, togethber: with
the State of Rhbode Island and the United States Commissione”
of Ifish and Fisheries, united in operationson a larger scale in 1872
The disadvantages connected with the site at Craig’s Pond Brook:
as detailed above, were such as to render a change very desirable, and
a small pond in Bucksport, variously denominated ¢ Great Pondy
«Spotford’s Pond,” and “Salmon Pond,” was selected as the new site 0
operations. This body of water, about sixty acres in area in the su®”
mer season, receives the drainage of a small tract in the interior of the
town, through very small tributaries, that are completely dry in sui”
mers of ordinary dryness. There are a few springs near the shores, bub
the volume of water they discharge into the pond is very small, and in @
very dry season the overflow nearly ceases, sometimes entirely., Aroul
the pond are extensive meadows, that are overflowed the most of the
time between October and June, and whose drainage imparts a darks
peaty color to the water, and deposits at the bottom a thick stratum ©
soft mud. The shores, except adjoining the meadows, are stony, ab
the adjacent bottom, down o a depth of from 3 to G feet below the su”
face, at swinmer level, is stony, gravelly, or sandy, tor the most part
hard, partially overlaid by a dark, peaty sediment. *‘The bottom ad-
joining the meadow is peaty, and supports an abundant growth ¢
aquatic vegetation, such as Nuphar, Nymphaea, Brazenia, Potamog®
ton, &e. The same vegetation grows to a less extent along nearly al
the shores. The fishes inhabiting the pond are perch, (Perca ;) sun-fists
(Pomotis ;) pickerel, (Esox ;) hornpout, (Pimelodus ;) trout, ( Salm?
Jontinalis,) very rarc; ecls, (Anguilla ;) suckers, (OCatostomus ;) and 2
few other species of cyprinoids. The water is, in general, about 9 feet
deep iz mid-summer, and 13 or 14 in the fall and spring, when the pon
is fuil. The outlet of the pond is commanded by a dam and gate, whiel
regulate the flow of water for the use of the mills at the mouth of th®
brook. The brook is nearly a mile in length, for the greater part of it
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tourse descending gently, but, as it approaches the Penobscot, rushing
“own oyer ledges at a grade that probably prevented any kind Qt‘ mi-
Eratory figh ascending, even before the erection of dams. Were it not
T the natural impediments, the stream and poud would doubtless
la.'ve been frequented by alewives, The volume of water is sufficient to
rive o saw.mill nearly half of the year. .
he plan of operations was essentially the same as the preceding
YA the parent salmon were to be obtained alive in May, June, and
Jaly, ang coufined in fresh water antil the spawning season, The place
Selecteq for confining them was the lower end of the pond, where an
enelO'Slll‘e ot some four acres was made bty building a barrier of stakes
4 brash across from shore to shore, a distance of about 400 feet.

Amon Placed herein would have aceess to the brook that forms
1€ outlet of the pond, and would be kept by the barrier in such
Close Proximity that when the breeding season arrivéd they would
re&'d“.\/ ind the running water, and, passing down through the gate,
Youlq p in a narrow brook, where we conld catch and manipulate them.
. he salmon could be obtained only from the weirs, which are, in the
lcinity of Bucksport, the only means employed in catching them. AI
raug‘“‘“ents were made with a number of fishermen to take salmon alive
YoM the weirs and deliver them in good condition at Bucksport. They
Vere brovided with canvas bags with which to dip the salmon from the
Seirs g avoid the mutilation they receive from dip-nets, and with per-
Orateq boats'in which to couvey them to the place of delivery. These
s werg the common “dories ” in use by fishermen on the New Eng-
i COust, and by cod fishermen on the banks. They were furnished with
f Smogt), lining of bourds inside, were perforated with large holes fore

v

a . . " >
“}l aft, which could be closed when it was desirable to keep out ?he
a Aer, 45 when towing them empty back to the weirs, and covered with

foug et to prevent the fish from jumping out.  When the boat was
'essed with the holes open it was half filled with water, am.l when it

a3 in motion a current ran freely through it, while iron gratings cou-
) ed ghg salmon within a space 7 feet long in the middle of the boat,
g Drevented their escape through the boles. The weirs in use on the

)nobSCOt, clsewhere deseribed in detail, ave so constructed that the
'almm" together with other fiSh canght in them, are left by the 1‘cced§ng
e oy % boarq floor, where they soon die. In taking them for breeding
\vl}l:;pose& the fisherman visits his weir a short time befom? low w‘;.Lt:‘er,
in e'there is still water enongh above the board.s for. the fish to swim
he salmon boat is brought alongside, and into it the salmon fn‘e
Iy dipped. The same boat takes the salmon from several weirs,
A8 800n g they are all collected, or as soon thereafter as the ood-
: Ye Makes, the laden boat is taken in tow by a dory, which is propellede
DJ Vind wiep that is favorable, otherwise by oars, and brought to Bucks-
* At first the salmon taken on the night tides were brought aud

€p

Qill‘efu
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delivered immediately, but it was soon found that a considerable number
of them could be kept iu a boat over night when anchored in a cu1‘1‘01}51
and atter that transportatiou by night was seldom attempted. The dis-
tance from the Bucksport landing to the nearest weir that furnishet
breeding salmon was less than half a mile, and to the farthest less thab
five miles. They were all in the towns of Verona and Stocktou.

The collection of salmon might have begun as early as May 1, but
the price was at that date high and only small numbers were caught:
By the 1st day of June they were more plenty and the price had falled
to 30 cents per pound. The first salmon was received June 1, but theY
came in slowly during the first eight days, only twenty-five being ¢
ceived during that timme. On the 10th, however, came twenty-three
salmon, and on the 11th forty-cight, the largest number received on any
oune day of the season. .

On the arrival of a salmon-boat, a dray carrying a large woodes
box was backed down into the water, so that the boat could be drawh
up to it, and the salmon dipped over into the box, which was purtly
filled with water. The box was three feet long, two wide, and two
deep, containing, therefore, nearly ninety gallons of water when full. I_”
was provided with a sliding cover, and a single bole in the ceuter of th1s

ras found to admit an ample supply of air. A sulmon of average siz@
could lie at length in it easily, but one of the largest size could do s?
only when in a diagonal position. Six or eight salinon were commont}
put iuto a box together, and this number sustained but little injury dur
ing the overland jeurney of one mile. As soon as a box had receive
its complement of fish it was filled brimful of water and drawn to the
pond, where it arrived in about twengy minutes. The dray was backe
inte the pond until the box floated, or nearly so, and the salmon turnet
.out gently., Some of them swaw off at once iuto deep water, but oitell
they wore very stuggish, and lay for a long time in the edge of th€
water. A few died immediately, and others after a day or two. When
the river-water with which the boxes were filled was cool and clear tB€
salmon suffered much less than when it was warm and roily.

A part of the mortality was doubtless due to injuries received b
fish in dipping them trom the weirs, or in transferring them to the boxes:
Some were injured by rashing violently against the gratings in the bOf' !
or against the sides of the boxes. This happened frequently during
the last ten days of the collecting season, for the salmon had then be-
come more restive than at first. The increased restlessness and a0
tivity of salmon at that time is recognized by fishermen, who call the?e
salmon ¢ jumpers,” with reference to the habit of jumping into the a1ry
which is observed oftenest at that date, (about the 1st of July,) an
tvhich is regarded as the characteristic of a particular school of salmor:
This phenomenon, which appears to be pretty well established, might b'e
supposed to be caused by the influence of an increase in the temperatur®

of the water, but the observatious made at Buckport, in the Penobscots

¥ the
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from June 17 to July 15, 1872, do not show any marked increase in
Ymperature during that time.*

The number of salmon bought in June, from the 1st to the 15th, was
<31, and the average weight 12.2 pounds ; {rom June 16, to 30, 309
Salmon, averaging 12.5 pounds; from the Ist to the Sth of July, 152
Salmon, averaging 12.2 pounds; which shows a remarkable uniformity
M weight at, different dates.  Of the whole number bought, 692, there
“"3}“0 only three that weighed less than eight pounds; one of these
We}ghed seven, another six, and another two ponnds. The largest
Weigheq twenty-eight pounds.t :

. It was impracticable to distinguish between the sexes, and 1 bought
mdisariminutuly. Toward the close of the season, however, distinctive
Darks were quite perceptible.k -

The dark color of the water and of the bottomm in the salmon pond
tenqeq to a high snmmer temperature. From June 20 to the close of Au.
8USt four obhservations daily were made on the temperature of the water,
B;’:’;h.at- the hottom and at the surface, and of the air; the honrs heing
CHse, 7 oa, ., 1op. ma, and 9 p.o me The bottom temperatare was ob.
Serveq ot the depth of 10 teet in June, and 8 feet in August, by means

& milk-can sunk to the bottom and kept there all the time except
::“011 making the observation; it was then drawn np by a line that
0‘151 constantly attached to it; the cover was removed, and t.he-l)ulb
st’C‘v theomometer heing plunged {nt0 th.o, water the merenry gquickly

led at the proper point. T think this a very safe and accurate
m::f'(’f of observation, as it is con'tznixlly a very simple one. The
N temperature at the bottom on June 20 was 600 F. and at sue-
ace 71°.6, the mean temperature of the air being 64°. The highest
00:'2?"3 temperature nhse.rvcd Was 62.0, :}n(l the lowest (‘)00.—‘ The mean
o G'l)(‘ last eleven days of June was, air, .()-LO.‘&S; bottom, 60?..’)3; surfaco,

V35 the water at the snrface being thus about ecight degrees

wr‘, . .
“Tery and at the bottom about four degrees colder, than the air.  In

. — S P
The mean of six observations of surface temperature in the chaunel between
t‘:::“lt anud Verona onJune 17 and 18 is 61°.8 1% ut. h()t.}-\um :‘1L s:mu:pl:u:v in 30 feet
uly 8i€ the lll(!zu.) of five nl»sur\"tl.l-ion.s on same (ln_\'s. }u jll)v‘.4 . On 7th, 8th, :un} ‘Jt?l
F at fvl‘m Oll))sur\'ntlorm af. same point give a mean of 660.3 17 :).tr the sn‘ri.‘ncc, and 50°.3
iighey o ottom.  Olservations made at }lm south end of ¥ vrm‘m t;nlAt)‘o show any
Vationg ill’pl"“lhn‘.o hotween July 10 :1!:(1 15 than lmb\v.ueu June 19 :n}d 23, ) Obso_r-
€ron rogl:]t 1t Mmain (Elnfnncl .of the Penobscot opposite Bucksport might give a dif-
" Bult, but vot, it is believed, to a great degree.  (See table 4.)
thg ﬁ;c, “'Qiu:ht wus arrived at by estimate, at sight, no pr:\ctvicul)lc. mode of weighing
car, bresenting itsclf. Iersons accustomed to handling and weighing salmon soon

to j i . . .
we‘!-!hto ll'“d-‘-’.(’ their weight by the eys 8o aceurately that an error of & pound in the
. o

labiyyg A fish of average size will seldom oceur.  But there is, of course, & greater
Le ¥ of crror than thero would Dbe with the use of instrumoents, and this fact must

Ot in ggg : c1o . X
tabl, 8.) mind in considering the stutoments of woight of salmoun bought. (See

As th, .
f&l], 1l ke PToportion of the svxes was, iowever, quite satisfactory,.ns was fonnd in tho

16 fom . .
femg)ey caught from our pond outnumbering the males nearly two to ono.
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July the mean tewmperature of the water at the bottom was only a fra¢
tion of a degree lower than the air, the figures being, air, 662.37 ; bottom
650.39 ; sarface, 720.45. In August the bottom temperature is higher
than that of the air, the means being, air, 670,01 ; bottom, 690.43 5 surfacs
732.04. Owing to a misanderstanding the obsex vations were omlttbd
duriug the first balf of September, and after that they were only made
ounce a day on the water. The mean was now only 599 at the bottonb
620.92 at the surface. The last of October the daily observation showed
450,

On some days in August the bottown temperature was at midday 88
high as 74°.  Yet the salmon did not appear to suffer in the least, Dur”
ing the hottest weather a dead one was rarely found, and their condi’
tion in the fall was unexpectedly fine. :

Observations made on the temperature of several sinall rivers in the
State in August and the early part of September exhibit averages quité
as high as those in the pond,* and I think it altogether probable that it
the pools where, in a state of nature, they lie during the summer, they
are, in this State, often subjected to a temperature of above 700 17, an
always without injury.

Of the salmon turned into the pond, none were found dead until the
12tk of June. Ou the 15th fifteen salmon were found dead in a neb
that had been hung on the inside of the brush hedge to make it doubly
secure. It was a common menhaden net, hung on loosely with the eX
pectation that the salmon would sce and avoid it. But the fish exhib’
ited remarkable dimuess of vision, and probably became entangled iB
the net before seeing it. It was therefore removed, and, the brush
not proving an efticient barrier, the salmon passed out into the mai?
pond in large numbers. The hod«rc being then useless, it was taken up-
The deaths anoug the salimon continued, and during June counteds
from all canses, fifty-six. Thirty three died during July, all before the
23d day. In August there were only three deaths, aud in Septembef
none. ‘As the water was warmest in August, and lowest in Septembel
I think the mortality among the salmon was not owing either to excess:
ive heat or stagnation in the water, nor yet to any incapacity of the
water to sustain the life of fish so lately from the sea, but wholly to the
mechanical injuries received.

A good many of the salmon, after being placed in the pond, exhibited
strong symptoms of uncasiness, swimming slowly to and fro along th¢
shores, as if searching for a way of escape. Occasionally they swan about
in eompact schools, of perhaps ten to thirty each, near the surface, oftel
with the tail ordorsal fin prejecting. Others were continually leaping int0
the air, now to the height of « foot only, and again six feet high, or higher-
While the hedge was standing a salmon was seen to jump d(,zu over it
at apoint where it was five feet and a half above the water. This salmon
]umpcd out of tho (*n(,loslue, and it might be thought that the leaP

* Seo tables 3,4, 5, and (3



ATKINS—THE SALMON AND ITS ARTIFICIAL CULTURE. 247

Vas with the intention of eseaping, but another salmon was shortly

Mter seen to Jump into the enclosure over the same hedge; and I presume
Oth leaps were made at random. 4
At times during the summer the salmon wonld for a day or two al-
ost, entirely disappear. This happened on the 1st and 2Q days of July,
W an examination of a weather record shows that both days were
Farm, wigh very light and variable winds, and o clouded sky. DBut they
Cdppeared o fow days later as active as ever.
his extraordinary activity soon diminished, and by the middle of
SUBUSE had decreased SO per cent,, but there was bardly a day during
16 whole e son, up to the spawning time, when there were not some
Salmoy leaping. Meanwhile they had ceased to frequent the shoves, and
22 heggmg 0 wary that it was no longer possible to approach within
am}’“']e“{-’;th of thew, as might easily be done during the first days of
®Ir confinement, '
At ju August, being now confident of the survival of a large part of
e Salmon, and of a correspondingly large yield of eggs, I began prep-
“rations for the spawning season. A site for a hatehing-house had been
Selecteq on the brook, abett GOO feet below the ontlet of the pond, and a
Stantial dam had been built here by Mr. Swazey, the owner of the
re'“ises, from whom I had secured a lease. The ouly. source from
Hich to draw a water-supply was the brook itself| there being no spring
“onsiderable size in the vicinity ; and the house was accordingly so
o¢ated us to take water conveniently from the dam.  The main building

Vag Made 70 feet long and 23 feet wide, one story high,* and contained
—_ ,

» — —_—
It .
ang y) as b

Bary
"

uilt entirely of waod, the walls being hoarded on both sides of the studding,
16 space hetween filled with gawdust, as o precauntion against cold.  With the
Object; in view, the exterior wag covered with shenthing-paper and then shingl'ud.
o Moves, one for wood and the other for coal, were provided, with tho unticipation
Ileletllt mighf- prove a diflicnlt task to keep the water in the ]mt(:hin;_;‘-tl'roug;m ffr;\}m
n“(';."l{- Happily, the fact proved otherwiso. Acl:uss the nupper or 1]()1.1;1' (m o ) )o
Mg ran o feed-trough 11 inches deep and 12 inches wide, which 1(5(,}%1\«([ water

. t leading from the dam, and diseharged it into fiftoen il:Lt(thmg-tn?ng.hx
onml ran lengthwice with the building. Thirteen of these tronghs were eacli (x().tccﬁ
&1 foot wide and 6 inches deep inside. The other two troughs werce of the same width

™ dept'hy and 56 feet long. The trough-room, therefore, neasured 892 square focts
c:\(r::“c“”“ of 18 juches per trough, as an allowauco {kn- witste reoin at each (:xf(l,
S 869.5 foet us tho total availuble space by thie deposit of eggs,  Bach trough was
W 3’) a sh.ort spout an inch in dimweter, and, fvhvn 3n actnal oporation, ?v@ “}”m,.d ttr])
ﬂnm"n:“t 'ioo.[s’:lllmm of water per hour, making 4,500 gallons per lml?l .n.sl 1 ;u‘(f{v:
ang put }med n tho byilding. The I-m‘nghs wers mfuh: of unsuasl)nc(‘.i spm'(,}‘ \)‘u.lv s
S0t on 4 Wto use withoat paint or varnish of any Kkind, or oven p]anmg.' T TQ wore

the flooy nearly level, and had no divisions to check or break the water, )
vuslx?o];thm.“‘\' to an exeess of sediment from the water of the 1;1‘}3«)1.: was 80 ;\:\'e.n.t'ffh‘u't:(:-t
logy, ‘m;?“*‘ldo“\d l".'“d“m to place the eggs on gravel, and .:1 sn(fil'c..utnt n~\}1.nl jt)ll,:h \:‘};m
Wirgg u.nl:i ‘;’“H pl“()VI(].Q(\ to hold them. Tho‘ l.l‘:l-.\’h: wero ll.l‘nlﬂk‘. (? .“.Onf?\\;.l]h);(: m,m o
Wide, ang sg\:t:h o? an inch ul\:}rt, tacked to llgh.t- \.\ Oﬂ_fl'fn. f]l :m]mi,tt‘.\\ 0 (),(,(‘. ﬁ(,(f’,,u.;,m,m
vm‘llis], to .ul~01ghths.of an inch d(ml‘\; ﬂ.lcy W 0.1(.-. varnis 1(‘3( w 1‘, 1 a so-calle ‘]  one
Provent rusting, and were furnished with logs five-cighths of an ive iy

T
om o condui
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trough-room sufficient for the development of several. millions of eggs:
The building and all the fixtares were in order in season for the recel”
tion of the spawn, the first of which was taken October 28,

The preparations for taking spawn were the erection of a rough shed
by the side of the brook, some 200 feet below the dam, and the construl
tion of a number of pens in the brook at the same point,  The pens hat
board bottows and sides, and the ends were of wooden gratings, through
which the water passed freely. They were to be used to confine the
salmon in while waiting to be manipulated and marked. A gate open®
from the upper pen into that portion of the Lrook lying between 1
and the dam, and other gates opened from pen to pen, so that the salmon
could be driven from one to another. These were all of small dimel
sions of course, and a dip-net only was required in taking salmon out
of them for manipulation. At the dam a small gate was made, neu-l'l'y
as high as the surface of the pond, and the water that came through _‘t
ran over a gently sloping floor about 12 feet long, with wide crevices m
it, through which the water wasted, while a salmon coming into it wot
slide down until left without water enough to swim in, when it 00“1.‘1
ot do otherwise than roll off the lower end of the floor into the brook:
This arrangement would effectually prevent salmon returning to the
poud aiter once coming into the brook ; and being now enclosed above
and below, they could be driven into the pens with a small sweep-1¢
whenever wanted.  Affer the first scason a long, narrow sluice was builb
leading from the dam down to the spawning-shed, and iu this form the
premises are represented iu the illustration.

Fhe salmon having now the range of a pond of sixty acres, whiclt
woull by the Howage of marshes be doubled in November, the task ©
catching them again for spawning purposes was by no sneans so easy @5 it
would have been had they remamed within the enclosuare first mades
which contained only about four acres of surface, and which would have
kept them trom straying more than forty rods from the broolk, into which
it '‘was hoped, they would voluntarily ran. 1t was thercfore thought
necessary to take some new measnres tor catching them. .

First. A hedge, obtusely funnel-formed, was placed across the narro®
part of the poud a few rods above the dun, each arm of it resting ou
the shore, its apex pierced by an opening oceupying the center and point
ing down toward the dam. Salmoén swimming down the pond, on either
shore, would find one of the ends of the hedge erossing its path obliquelys
would follow it out to the apex, pass through the opening, and then be
within an inclosure out of which there wonld be but two \v:w

rent of

to keep them up from the bottom of the trough, so that fhiere might be a cur 1
water underneath, as well as above thom. Thoe troughs were not furnished with cover®
reliance being placed on curtains at the windows for protection agoinst an oxcess O
light, . )

After the closo of the season the position of the troughs was changed ; they woert out
into shorter picces, placed across the building, and fed from a long trough that trav-
crsed the roow lengthwise,  This is the arrangoment mniresontcd in the plan.
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One bcing the way by which it entered, which it wounld not l?e likely
o find; the other through the gate into the brook, to which it would
Ve easy access. This structure was completed on the 9th of October,
and tye large namber gathered within it before the close of the mouth
Attested its usefulnoss. :
Second, A seine was prepared, 18 feet indepth and about 1,000 feet long,
Which wag of sufficient size to span the pond at its widest part; and this
Was twice drawn the whole leugth of the pond toward the dam to drive
€ salmon inside the hedge. This appears to have done some service,
a tho"g"l the character of the bottom, which was soft and studded with
an a-bundance of snags, prevented its being as effective as it would have
ten oy 4 smooth, hard bottom. ‘ ‘
hird. Oy the two brooks that are tributary to the pond barriers
OTe constructed to prevent the ascent of the salmon, and in the lzu.'ger
e at Redmans Bridge* a pound was mado to entrap any that might
iy to Pass that '1)0iu£. These barriers and pounds might have been
SUtcessta had it notbeen fora heavy fall of rain, almost beyond precedent,
B raised ghe water quite over their.tops and let # large number of
3211111011 pass up the larger brook.
“arly in October the salmon showed an increased disposition to rove.
re had Leen sufficient rains to flow the meadows adjoining the pond,
and Séveral salmon were observed there about the eighth day in very
Shoy] Water, Immediately after the hedge near the dam was completed,
'€ fish began to gather in it, exhibiting great activity, running and
eapi“g- Their manner of leaping, however, was different from that
Mserveq in summer. Then the leap was almost vertical in the air; now

Vas generally more oblique, deseribing the arc of a large circle, I
Ave se :

t) en a salmon in October leap throngh the air a horizontal distance
. lag L judge to be ten feet, without rising more than three feet from” the
urf;

a¢e of the water. Such movements suggested that they were cither
) a¥ing or fighting with each other, and that the leaps were accidentally
e by salmon that were delading the parsuit of others.
N the 24th day of October the grating, which up to this time had
°e0 kept before the gate, was removed, and a tree but small passage
Wag ot open for the salmon. One very small male had already got
Tough g grating into the brook, and his milt was found to be mature.
b to tye evening of the 26th no more came down.  That night it rained
,0 he"“'il.\' as to raise the pond. The uext day, the 27th, a number of
Salingy were seen to pass through the gate into the brook, It was gen-
2:‘21!3’ Observed that they descended tail first. That \vnsfhe ease in
WY instance that I observed. The gateway was only cight inches
lde; and some of the larger fish, turning partially on their sides as they
"Obped inte it, could hardly get throngh. It was afterward enlarged.
U the 28th the taking of spawn Legau. The first cight females ex-

- * See map of Spofford’s Brook.
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amined were found fully ripe. During the day twenty-four in all were
examined, and only four of them appeared immatare. All the otherS
yielded tull litters of eggs, amouuting in the aggregate to 273,400 eg8%
an average of 9,113 per fish. The small proportion of immwature females
was unexpected ; but it was a welcowme fact, since it saved a great deal
of labor that would have resulted from the presence of a large propo™
tion of immature fish. The males were all found ripe from the first-
They were in smaller numbers than the females, the whole catch during
October being fifty-six males and sixty-six females,

The mode of manipulation adopted, as, under all cauvsiderations,
best, was the following. The spawn-taker sits on a stool of convenient
hieight, with a shallow ten-quart pan before him. He is so clad that be
need not avoid close contact with the wet fish, and when a female salmot
is brought him he seizes the tail with his right hand, puts her bea
under his left arin, and holds the vent over the pan. His left pand 18
free to press the abdomen and foree out the spawn, 1In this way one
man can do the whole work aloune, and quite as rapidly as he could with
two assistants to hold the fish, The eggs are accompanied by a suffi-
cient quantity of transparent, viscous liquid to iusure easy motio?
in the mass without friction, and to prevent rapid evaporation when
they are exposed to the air. The time required to take all the egds
from a single fish varies from five to twenty minutes, depending in &
great degree upon the size and disposition of the fish. Sometimes she
is exceedingly restive, and in sueh cases it is found best to suspen’
pressure while she struggles. The eggs from a single fish form a mass
of from three pints to four quarts. As soon as the female fish is 1€
lieved of all the eggs she will give, she is handed over to the weigher®
and markers. The spawn-taker seizes a male salmon, holds him over
the pan in the same position as the other, and presses out bis milt upot
the eggs. The males are stronger, and struggle more than the femaless
but this part of the operation is soon concluded. When males ﬂ":e
present in sufficient numbers, all the milt to be obtained fromm one 18
applied to the eggs of a single female; but when, as was oftener the
case, the number of the males required economy in their use, each one
of them are made to turnish milt for the eggs of two or more females:
To distribute the milt thoroughly among the eggs, the pan is now
moved rapidly around in a horizontal circle, which sends the eggs and
milt whirling about over the bottom, and soon insures contact of t]}e
milt with every egg. Water is now turned into the pan, at first 12
small and then in larger quantites, and the eggs are then set away on
shelves ranged around the walls of the shed, where they are allowed to-
stand until the absorption of water is complete. To facilitate this ab
sorption, the eggs from a single fish are commonly divided among SOV_O'
ral pans, it being found that while the ]51‘00085 may be completed m
twenty minutes, with eggs lving in a single layer in clean water, it f‘re‘-
quently takes an hour or more when the eggs are heaped on each other

the
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The y, : : :
€ Presence of a great quantity of milt in the water also obstructs the

Dl‘o [TICTO ; . N
% Gess, and theretore the eggs are generally rinsed once or twice. As
on as : i )
L as the eggs are completely expanded, and have loosed their hold

on . . )

in the pan, they are poured into o pail and earried down to the hatel-
B-louse.  In a fall salmon the eggs are packed so far forward behind

<] 1 : . . . -

©8ills that at the first pressure it is impossible to get thewm all at

Oue . g . ) .
Dete. The fish were, therefore, after spawning, placed in one of the
1 and left o day or two, or till a couvenient time, when they were

;ie;:lmlt and stripped {l.gﬂil.l, this. time yield.ing 1'1:0111 two hundred Fo
fecmldllxuke(l cges cach. Wlpll tlus‘ sccoml‘ yield of eggs ‘t.he, succef‘s in
oty dt.lon was }10(; $0 good as with .thc first taken, which I attribute

The presence of au excess.of \vuteF in the uhdomen‘. ]
Neag]o ‘“t()rF{ .pr()ce'eded rapidly until the 2(1‘ da): of Novewber, when
510\\1), & million of cggs had been t,;lk(*u.' The fish t.hen came 11101'0,_
Y for o week. On the 7th and 8th of November fell 2.7 inches of

Laj - ;
OVCL The pond rose rapidly, and poured into the brook a flood that
Mowed our pens, letting out our salmon, and mingling them with a

‘:T(ie Dumber of new-comers. In the hatching-house it. rose over the
and gver the troughs, where the eggs were deposited. To keep
ug t}"Ol‘ n place, a few shores had been .seb ztgninst the bgnms above,
i l)uo_ya-nc_y of the floor, or of the air contined under it, broke the
Otes, allowing parts of the floor to rise several inches, and some of
si(seﬁ"ltchiug-troughs swung out ol place. I 4 day or two the water sul.)-
o and was found to have done no harm in the house except that it
t‘;: xheavy deposit of sediment in thehatching-troughs and on the eggs.
1‘geb new 1'.ise of the water .h:.ul bmugh% down a fine lot of s;l]mgn, a
o })(})‘ll‘t of them ripe an‘d full.  Most of t;hosjo that had escaped from
S were caught again and kept for marking.
ari ‘Vl")lﬂ at this time that the salmon passed our barriers on the.tl.‘ibu-
¢ Drooks, traversed a mile of meadow beyoud them, and gained
LWid, gravelly brook,® when they at once set about the work
SDawning,  Here they were found on the 10th in a little brook that a
Lh:ldrf“‘ll]d step across, above ‘api.ds where it seemed (}111’1051; impossible
" t salmon could z'lsceud. Quite a l_uunb‘er.w(n'e lo.und dead, ;md.I
the ‘dttn(m that tlu‘:y killed themse‘l\-'es l)‘\;' striking a-gszsu the rocks in
Cmpt to climb a difficult fall, which the most of them passed.
'aﬁ:,t] “%\'enty fishh were eanght there, the majority of them females.
Werg oll):d- :1lre:}<ly spawned, and ounly about » hundred thousand eggs
amed from them.
(i"lttel‘ing salmon continued to run into the Lrook until- the 21st
at Rio"‘ilnber, when the last eggs were taken. Including those caught

: ,‘ - > '
oy L(Jh $ Brook there were taken abont 225 females and 130 males. A
‘B
Casig eXact statement cannot be made on account of the confusion oc-
1 v e .
\___.]i“’),the freshet of November 9.

*Riel’s Brool ; seo map of Spofford’s Brook,
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Salmon-

. - 8
There were placed in the pond in the summer.................--- 68

There had been found dead ...... oo oot et i aener

Caught in October and November ...... ... .. oiin i ve on-. S

Leaving ....... .0 oo il e
Perhaps as many as 50 salmon came into the brook besides thos
caught; but that would still leave 191 not accounted for, It was sup-
posed that they would malke their appearance at the outlet ot the pol!
in the winter or spring. A few came in February and a few in Aprth
altogether perhaps 253 ; and theve is still a remainder of 166 whose faté
is unknown. ‘ .

The fish caught at Rich’s Brook were turned loose without mm‘k“"g'
Those at the spawning-shed were all marked, and then set at liberty 1r1'
the brook, wheunce they could at pleasare descend to the river. ovet
the most difficult fall in their way a slvice was built for them to mu‘
through, but it was found that instead of entering it they ;;'cnel"d-lly
dropped over the edge of the dan and fell 16 or 13 feet apon o ledg®
without any apparcent injury. They continued to desceund all thTOugh
the winter and spring.

The mode of marking adopted was by means of metallie tags. Alun>
inum was the metal chosen, being desirable on account of its ]ightness
and anti-corrvosive properties. It was rolled very thin and cut into tags
about halt an inch long and a quarter df an inch wide. A munber was
stamped on each tag with a steel die, and a small picee of gold, plutinu'm’
or silver wire attached toit. The tag was affixed to the fish in two differ
ent ways. The first mode was the attachment of the tag to 2 rubbef
band that was slipped on over the tail. The second was ranning bl,‘e
wire through the edge of the dorsal fin. TForty-two fish were marked 12
the latter way, one hundred and ninety in the former.

A record is kept of all fish marked, showing the sex, lengbhaa“d
weight of each one, and the date when marked and when set at liberty-
The capture and identification of any of these fish rereatter may there’
fore contribute much toward a solution of the obscure points it the
natural history of the species. At the beginning of the fishing seasol
of 1873 L distributed circulars offering a reward of three dollars it ad-
dition to the market price for any of these tagged salmon that migh
be brougltt to me.  But none were received, and I do not think any “'erf)
caught. About the efficiency of the rubber band I have serious Jonbts
In many instances that came under my own observation the band had cub
quite throngh the skin, and threatened to destroy the fish. Sucly,
think, will be the action of any band that istight enongh tostay 01
the tags attached to the dorsal {in I expect more, and believe that
the best mode yet suggested.

1.
to be
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_ After
Plg the 1
I eacn,
belq

the eggs were placed in the hatching-trays it was easy, by count-
lumber of eggs in a row across the tray, to compute the number

A tray of tho size most used, two feet long and one foot wide,
about 4,000 of them when they were evenly spread in a single

Ayoep . .
. Y. The whole number was abont 1,560,000, In taking them the
agg‘\ of each fish had, in the majority of cases, been kept by themselves

4 distip

ozt ¢t lot, the record showing when and how taken, and any note-
I 1y 1

acts about the parent fish or the manuner of treating the eggs.*
&number of cases, for the purpose of trying a series of experiments,
e;f:,gs of a §i11gle fish were divided into several lots. '}‘hcse were all
Seasgy, ?fu‘ate in the lmt‘chmg-trougxhs, u'nd, although r.he.tortunfzs of tha
it o tustrated a portion of the experiments, others atforded iuterest-
esults,

’l‘hc ey
i\l’e, a
he )
Bear

idences of maturity of & spawning salmon commonly observed
8ot condition of the abdomen and the flow of eggs under pressure,
atter is really less trustworthy than the former, for the fish ap-
i h:rg(]) ha\'c_ t.he power of constricting the veut so thata _m:m’s st;rength
¥ sufficient to press the eggs out,  When a gravid fish is held
o ;g'ethc t:‘{i], if the eggs are f.ree t'rom. the ovary they run down tow?,rd
i ad, distending the anterior portion of the abdomen and leaving
\’n;‘ty [g and 'Ioose near th‘e Ven.t. 1('. t.he eggs ave still zulhe_rent to the
ape \'(‘l;\', ot course, reta;m their position a‘nd the ajbdmueu its cx'terna.l
. The protrusion of the vent, which is one of the marks relied on
““(l)ll:: brecders of tr0l}t, fails in Lhclcase of salmon, In many ius.tancfas
of Y of the egygs is accompanied by the temporary drawing in
‘nt qaite out of sight, and by its firm constriction, This is
always the caso while the fish is struggling, whether during ma-
il‘t-ion or before, and may, to a certain extent, be an incidental re-
(‘-roltnthe offorts ?f the fish to ;_z,:et free; but it sometimes continues
Huscular action has ceased in every other part.
mnﬂ:‘“““i it can be laid -dowu as a general rule that at the time when a
L Salmon voluntarily begins to spawn, her eggs are all ready to be
6o ‘l‘:’d capable of fecundation. To be sure, my 01)3@"’““‘”}“‘ have
ave i”«tu]e‘on salimon ander a Qertzun dlegree of restraint, \v.]nch may
erfered to some extent with the normal development of the oggs
Don t;:;ﬂ };101‘111;11 exhibition of the reprodnctive in-st:inct& But 'in the
froy, o ‘ucy:sporb the range was so gre.ut that, as far as could be _]u'dged
T 'll<1;;t1011s of the fish, .they. felt a}tLer t,-lxe. first 1.@\v \.\'cc'ks quite at
q L"g;'el( I. have seen notlnug‘m their behavl(?r .\\’hlcll 111.dxcutes Fhat;
me“lllneqet;),[ such mterf(':renc.e is other than trifling. It is, ,t,h‘eretore,
tavg 1)0611 hat the mat.umty of the eggs was nearly the same as it would
0 . m a §tate of nature.
Oneq al‘)‘vo‘ifl}@e of the salinon wanipulated, nearly.every one .?’ielded at
ler eggs, except such as were packed in the anterior part of

Sy

* See table 9,
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the abdominal cavity, so far forward that they could not be forced oub
by ordinary external pressure. The number of the eggs that we failed t0
get tfrom ﬂﬂscuuseranﬂyexceedmlﬁvelnuuh@d,andzuuwugedlumlnofe
than three hundred. The rest, constituting 97 per cent. of the whol®
litter of eggs, came freely, with a uniform appearance of health anC
maturity, aud, in 4 majority of cases, not one in a huandred failed ©
fecundation.* There“wne,howeveg(huingtheearb'daysofthespﬂwu'
ing season, several females manipulated that appeared to be unripe, a9

such, after a trial which sometimes resulted in the tlow of a few g8’
and sometimes not, were placed in a pen to be tried again another day
In some of these cases the eggs may bave been quite ripe, but voluy
tarily withheld by the fish ; in the most of them, however, the evidence
of immaturity was conclusive. From one of these was obtained at first
trial three hundred eggs, of which 95 percent. were fecundated ; frot®
another, one thousand eggs, and 22 per cent. fecundated. On being
returned to the water these unripe fish made rapid progress in the
development of the eggs, and very soon the whole litter was ready to

“ be laid.

It would naturally be supposed that if all the eggs of each fish att
maturity nearly at the same time, the-fish will, when left to follow hey
instincts, be but a short time in depositing them; and the phenomens
thus far observed seem to support, that view, although from the peuu]i“r
circumstances of the case they canmot be regarded as conclusive. The
observations on this point were not many. The salmon that came int0
the brook, at the outlet, while waiting to be driven into the pens, found
themselves in water running over a gravelly bottom, had the range of #
portion of the brook about ten rods long, the current behlglnoderutdy
stroug, and the bottom gravelly. Here they began promptly to lay t,heil‘_
eggs, in spite of the crowded condition of the place, and when any 0
them were left there over night, as was sometimes necessary, both the
condition of the females and that of the bed of the brook attested in the
morning their industry at egg-laying. A few full females escaped frow!
our pens and lurked in the artificial pond below, coming up in dull
weather, and of nights, into the running water just below the pens, ai
laying their eggs on a fine gravelly bottom; when discovered here they
were promptly pursued, so that thoy were not long left undisturbed ; bub
they managed to make quite large nests, and did it in a very short spacd
of timnc.

The tributaries of the pond, as has been previously explained, were
gaarded by hedges and traps, with the design of catehing in the latter
any salmon that shrould attempt the ascent of the brooks. With the
exception of a single male caught near one of the hedges, about the 1st
of November, no salmon tried to asecend the brooks nntil after the 7th
of that month, On the Tth and 8th occurred @ heavy fall of rain, so that

on the latter day the water flowed quite over the tops of the hedges, let”
e

ain

* Beo table 9.
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bing g 1
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arge number of salizon pass up the main brook. On the morn-
the 10th T was apprised of their presence in a trout b.roo'k, to
hey had ascended over rapids that would have been quite Inac-
Cessible had it not been for the freshet. Repairing immediately to tpe
Spot, with an assistant, I found the bottom of the brook, in every avail-
Dl SPot, completely filled with their ridds, and salmon of b{)th Sexes,
et or ful), occupying all the pools. We caught and examined nine-
ten femnale fisl, of which six were wholly, and nine partly, speut. If
186 fish Liud begun to spawn in this spot, six of them bad completed
¢ whole process within forty-eight hours, or sixty at most. There is
I?Otm“%‘ conclusive about it, since it is by no means impossible that the
j_e“‘ules found spent on the 10th had begun their spawning betore the
Storm of the 7th at some point on the shore of the pond, and feeling the
Suddey pigq of water, had lett the gronnd where they had already laid a
Portigy, of their oggs, and had traveled a mile or two up a small brook
,S‘e?ll'ch of a place to deposit the remainder. . ‘
1€ ratio of fecundation was ascertained in {from twenty to thirty-tive
Rk after the eggs were taken, The germ begins, some days before
4, to spread over the surface of the yolk, which it in the end com-
Ple ely envelops. During this process its advancing margin a-ppgur‘s to
C‘a.n-y a-'1011g with it a row of colored oil globules, which form a distinet
f'lllg 0n the surface of the yolk. At first it enlarges as it advances, until
. hag Passed half way round the yolk, when it is at its largest si.ze;
fom that moment it grows smaller, until it finally closes up.  In spring-
.W“tel‘ this pliase of development begins at the tenth or twelfth day, and
“Ompleted in eight or ten days. During its progress the plainly
Arkeg ring of oil globules affords an easy means of distinguishing a
Cenpq from an unfecund egg, since in the latter no such expansion
¢ germ occurs. A very strong light should be thrown through the
8es to see their condition clearly, This is best accomplished by plac-
g them in g shallow metal box whose bottom is perforated with round
Oles almost, but not quite, as large as the eggs, placing the latter over
¢ 110108, and holding them so that the light shines through them from
Cheaty,, The box cbmmonly used at Bucksport contains forty eggs,
and g one of them proves infecund, it is held to indieate a rate of
ri‘iu"_(la-tion cqual to 9734 per cent. 1t all of the forty are fecund, the
€18 100 per cent. A sample of forty from each lot is thus tested,
nd a4 there were in 1872 two hundred and fifty-seven lots, the average
es:“t IS believed to be very accurate.
% '8 eggs taken from full fish at the time of first handling them, and
eated in the ordinary way, were, in the majority of cases, fully
\SFllndnted, and the averagoe rate of fecundation obtained by the ordinary
in“gl‘:"ﬂs 98 per cent. There were, however, thirty-eightl(;ts of thxslszll'ltg
Mnost l(ffht{l;lhe test applied gave apropor thll .01. m.fe‘eundate( ((‘;%S )l ,I;Ilf). >
; ese cases the rate of fecundation indicated was 974 perc ;
n Ouly three of them did it fall below 90 per cent., being 874 in two

81)
t



256 REPORT OF COMMISSIONER OF FISH AND FISHERIES. -

either

cases and 67} in another, the record affording no explanation of )
e trid

of them. It is probable that few, even of the lots indicated by th
to be faily fecundated, were quite so, since they had to be judged by
samples, a method that does not admit of strict accuracy. In the
thirty-eight lots alluded to, the presence of & small percentage of infe-
cundated eggs is certain. The inquiry natarally arises, what wa$ the
causoe of their thilure? It cannot be traced to an insutficient stllppl.\' 0
milt ; for in two lots that were milted heavier than usual, only 973 per
cent. of the eggs were fecundated, while in another lot, taken on the
same day and scantily milted, the percentage was 100.

After being once manipulated, the females were placed in the W
to recover from their exhaustion, and await a second manipulation 8 few
days later, when they would yield about three hundred eggs each. The
rate of fecundation in these eggs was unequal. On the 1st day of Nor
vembe: all the females used betore, sixty in number, yielded ata seco?
trial 16,300 eggs, and only 774 per cent. were fecundated, while in sow®
of the subsequent lots of this kind the fecundation was complete.

The eggs taken from those spent fish that had spawned naturally X
hibited the same inequality in their susceptibility to fecundation.
think it is to be explained, not by an original defect in the egg, but by
the_ action of the water that frequently obtains access to the abdomind
cavity after it has been emptied of most of the eggs, and when preseﬂr’
in great quantities might be expected to exert an influence similar to that
which it wonld exert on the eggs after they had left the fish, 1t woul
incite them to expansion, and they would then lose their Susceptibility
to fecundation. A small quantity of water might remain near the veu?
or be insufticient to overcome the viscid fluid in which the egos swimy
and which, while it surrowids them, prevents their absorbing water.

From all this it would appear, first, that there are, as a general rul®’
no defective eggs in the ovaries of a sulmon ; and, second, that whe!
she first begins to spawn, the eggs are all ripe and ready to be laid an
fecundated.

There are exceptions to the first proposition. One of the salmoB
manipulated at Orland in 1871 yielded no eggs until December, whe?
it was found by dissection that, though her ovaries contained some fall-
sized eggs, the majority of them were only partially grown, being of ”’
great variety of sizes, from nearly a quarter of an inch down to the fifth"
eth of an inch in diameter. These were all adherent to the ovu-I‘:V'
Unfortunately the lack of milt prevented the testing of the suscoptib'l'
ity of the full-grown eggs to fecundation. There are occasionally foun
in a lot of healthy eggs a few that are white and opaque on issuing frollll
the fish ; and I bave found them in the abdominal cavity. I can assigl
no cause. I have also seen ¢ggs that at the moment of leaving the fish
bore to the eye distinet evidence of being in an abnormal state, app®”
rently a stage in the process of disorganization. In some cases, although
the egg was of full size, the yolk and the oil-globules only appeared 28

ater
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gSmull body of colored matter floating in the transparent fluid that

illed the outer shell. This was the case with eggs foyud in salmoun late
' the winter and in the spring, and 1 thought it proceeded from a rup-
are or shrinking of the yolk wembrane of an egg originally healthy.
OIne eggs of this character were taken with healthy ones from a living
Sh at the spawning season, and 1 bave found them to abound in fish
4t bad been a short time dead. This, in fact, appears to be the ordi-
lary course of an egg that remains too long in the fish, It is not unlikely
14t there are imperfections of other kinds than thbose mentioned, that
ender the affected cggs incapable of fecundation under the most favor-
SVle circumstances.  On the other hand, eggs that are in perfect condi-
1on oy issuing from the fish way fail from a variety of causes, Water
hay reach them and lie in contact with them too long before the milg
S applieq s the milt itself may have lost its power through the influence
Water or air. Further, it is possible that in some cases the milt is
°”gina]1y inert, or becomes so while yet in the spermaries of the salmon.
® latter might easily oceur through the influence of water entering
Ythe vent, 1In maunipulating males that have Leen used once or oftener
et'ol-e, a good deal of water is sometimes pressed out first, but the milt
2L follows it appears to be efficient. Without continuing these spee-
tions further, I will state the result of several experiments on the
“Undation of the eggs.
4'\1‘1113 FECUNDATION OF EGGS IN LARGE OR SMALL MASSES, AND
WITH OR WITHOUT STIRRING.
thf‘”l’cr'imcnt 1.—Lot 25, containing 3,500 eggs, was milted as usual, was
. O watered and allowed to stand during absorptiou in oue pan without
iy St-irring; (the pans used in all cases were circular in shape, and 11}
Ches diameter; these eggs, therefore, lay about two deep on the
%ttom of the pan;) fecundation 40 per cent. Lot 26, containing 7,600
gg_s’ was stirred five minntes and underwent absorption in three pans;
7(£;mg 2,333 per pan;) fecundation 100 per cen't-. Iioc 30, containing
00 cggs, stirred aud set in one pan; fecundation 97§ per cent. Lot
e"llyl'%,()()() eggs, milt scanty, stirred two m‘inutes and a half, then w’atered
1 i(nnly and set in three pans; fccundutlf)n 100 per cent. I’J(‘)t 33, con-
Sio,,g 7,000 eggas, seb in ole pan ;' fecuml:}tlou 100 pgr cent. “)LT c.ouclu-
\ et(llll‘awn from these results is that it mak]c;s little orl né) ;lliﬁotercbm;(;
; ¢ ¥ sated 1n large or sm: asses at S
te Quietly j N l (:y §l(~)'t, ti v '*"\.t'tkou from the fish, even tho::h
they be co 11} iflludtss Juf ?s 11% “L*ui f;uid th‘lt. envelg )’s‘ them wu:ls
5y nog 0 ]VLru . ?‘ d.tu,'?*m ‘IISU( rmatoz ‘ids of the1 ;niit'untﬂ( the
AU tep ha:-l .thhe Wﬂ{iel, - . ?‘") 't ml pr(?l'mil Ot(;) ¢ ’I‘t‘;illt tlm’ the fluid
Teferpe e ecome nw;rt-. I l'm\e 0‘)SU\-‘GL wit "({ il y the '
ed to seriously hinders the absorption of water, and prolongs the
$8 for sometimes an hour beyond the usual time, which is twenty
tes, Stirving assists both the water and milt to penetrate to tho

Proce
iy
Cgp,

S. Mis, 74——17
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5.—THE SUSCEPTIBILITY OF THE EGGS TO FECUNDATION IN WATER-

Experiment 2, October 29.—Lot 34 treated in the usual way ; fecunda-
tion 100 per cent. Lot 36, tromn same female, allowed to stand in watel
two minutes, before the milt was applied, which was done withoub
pouring off the water; fecundation 20 per cent. Water, 440 I,

Experiment 3, October 31.—Lot 49 treated with water four minlltEs
before the application of milt; fecundation 74 per cent. WWater, 43° ¥

Experiment 4, November 4.—Temperature of the water 40° T Lo
119, treated as usunal, was tompletely fccuxxdgtted. Lot 120, from the
same fish, stood in water several minutes before the milt was upplied?
fecundation, none.

Experiment 5, November 5.—Temperature of the water 400 I, Lot$
136, 137, 138, 139 and 140, The milt for these eggs was taken first
in a dish, dry; then the eggs were taken, divided and watered
then, after the lapse of one, two, three, and six minutes, respect
ively, the milt was applied and the eggs stirred; all then stan(
until free. Results: after one, two, and three minutes, fecundatio?
100 per cent; after four miuutes, 923 per cent; after six minuté®
63 per cent.

Lzperiment 6, November 11.—Temperature of the water 40° F. Lots
180 to 189, inclusive, were milted successively; the first immediatel)
and the rest at intervals of from half a minute to ten minutes after they
were placed in water. The result was as follows, viz, in the lot milte
immediately, 974 per cent. fecundated ; at the end of half a minute afte”
application of water 923 per cent. fecundated; at thoe end of ohe minute
95 per cent.; at the end of two minutes, 773 per cent.; at the end ©
three minutes, 80 per cent.; at the end of four minutes, 85 per cent-
at the end of five minutes, 874 per cent.; at the ecud of six minutes, 89
per cent.; at the end of eight minutes none fecundated ; at the end ©
ten minutes 24 per cent. fecundated.

The inequality of these results may be attributed to minor difference®
in the mode of manipulation ; for instance, the difference in the shape ©
the dishes used, in the quantity of water applied, and in the amount 0
agitation given to the eggs. In experiments 2, 3, and 4, the dishe’
were broad and shallow, and the quantity of water liberal. In expe!”
ment 6 the dishes were small mugs, and the quantity of water propo”
tionably small. In the case of lot 189, perhaps the stirring given befor®
the milt was applied was insufficient to give the water access to tho3®
eggs which lay in the bottom of the mug, and that they, thereforés
retained the susceptibility of fecundation for some minutes longer than
they would have doue if pure water had had tree access to thern.
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6"THE SUSCEPTIBILITY OF EGGS TO FECUNDATION OUT OF WATER.

Exzperiment 7 .—Lot 67 stood long before milting or watering ; rate of
eClmdation, 100 per cent,
xperiment 8,—Lot 92 stood without milt, while lot 93 was taken and
filteq 3 rate of fecundation, 100 per cent.
JZperiment 9.—Lots 133 and 134 were kept in a pan half an hour
lore milt was applied, and the rates of fecundation were 90 and 80

Per cent, respectively. In the former case water was applied as soon as

usual ; i the latter case the eggs, with the milt, were carried without

'a.ter to the hatching-house, and turned directly into the troughs.
'8 cireumstance is not, however, believed to have been influential,

?I‘ N other cases it was found to make no difference. (See lots 129 to

110 talle 9.) That the eggs themselves were healthy is proved by the

Uecessty| fecundation of the remainder of the eggs from the same tish,
Y the ordinary method, the rate in all being 100 per cent.

" Tperiment 10.—The eggs were taken from a healthy fish, and part of
(1ot 210, containing 4,400 eggs) milted at once with complete
Ceess, The remainder were kept in the hatching-house in a pan

TOVereq over, but not secluded from the air. At the end of twelve

2;;“" thirty hours, two days, and four days,‘ succegsive lots (2‘%5,
1 23¢, 250) were taken from this pan, and milted with fresh milt,
€ rate of fecundation was as follows: at the end of twelve hours, 90
o ¢ent. 5 thirty hours, 874 per cent.; two days, 75 per ceut.; four
Ays, 124 per cent.

he results above stated show that the egg retains the suseeptibility

. ‘teundation for several days, under favorable circumstances, but that

%0me cases a considerable percentage loses it in half an hour,

1, '
TDURATION, IN AIR, OF THE FECUNDATING POWER OF TIE MILT:

E"’Pei‘iment 11.—Lot 76 : milt taken ten minutes before its application:
8 eggs; fecundation, 923 per cent. .
ad‘preriment 12.—Lot 85 : milt taken from the fish several hours in
lee, and kept in an open dish; fecundation, 100 per cent. o
ee TPeriment 13,—Lot 249: milt kept four days before application;
au‘;“(ii}-tion, none. This total failure is supposed to have been the
nliltt of the milt, since some of the same eggs treated with freshly-taken
%ere focandated.  (See lot 250.)

8, . :
TDURATION, IN WATER, OF THE FECUNDATING POWER OF THE MILT..

.Seve“ﬂ extensive experiments were undertaken for the purpose of
ree;g:mi“i“g this point, but accident frustrated the.m, and they are n(::
Sor ttfd. But it may be stated, in general, that 1fnlt; was fouqd tov pr

ve ity efficiency for several minutes after being placed in water.



260 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Doubtless it makes a great difference whethber the milt is mixed
thoroughly with the water, or is permitted to settle in a body to tho
bottom, as it will when dropped gently into water. In the latter casé
the water may not gain access to the main mass of the milt for some
time.

0,~—DURATION OF CONTACT NECESSARY TO INSURE FECUNDATION'

In the ordinary course of procedure the milt was in contact with the
eggs not far from a minute before the application of water, and fro
twenty minutes to an hour, or even longer, thereafter. In two instances
immediately after the application of the milt and the stirring of the
eggsenough to diffuse it among them, it was washed off by riusing the
eggs several times with clean water, the whole being doue with tho
utinost possible dispatch. )

Experiment 14.—Lot 125, containing 3,300 eggs ; the eggs were rinsed
with clean water immediately after milting; feeundation, 100 per cent’

Experiment 15.—Lot 127, containing 2,700 eggs; rinsed immediately
after milting; fecundation, 100 per eent.

From this it appears that fecundation is effected so quickly that, for
practical purposes, it may be considered instantancous. '

10.—TEMPERATURE OF WATER AND DEVELOPMENT OF EGGS.

The temperature of the water in the hatching-house when the first
eggs were deposited, was 442 T, and they developed rapidly, On the
3d day of November it had fallen to 420, and from that time till the 16th
it vibrated between 4240 and 39°. On the 20th it sunk to 370, and ‘?u
the 21st to 35°. About this point it remained until the last week 1"
December, when it sunk to 339, the temperature of the air outside being
—190, During the rest of the winter it generally stood at 333° or 349
occasionally rising to 360, In the spring it sunk instead of rising, tho
water being colder during the first half of April than at any other gi.me
during the season. This I attribute to the abundance of snow and 16
water running into the brook at that time. No difficulty was exper’
enced in keeping the building warm enough to avoid any injurious freez:
ing, although on several occasions, when the night was extremoly col
and the fires dull, ice formed in some of the troughs,

In this extremely cold water, of course the development of the ngf
was very slow. In the first lot the heart of the embryo was beat-m{e
December 16, but the eyes were not black until January 9, seventy”
three days from fecundation. In spring-water the same stage would be
reached in about thirty days. Ou the Tth day of February the cireula’
tion was barely established in the embryos taken November 21, I-n
those taken November 14 it was distinet and the embryos active 10
those of November 9 the circulation was stronger and the embryof
{arger, but there was still no sign of color in the eyes, although ni(let.\,
days bad passed since fecundation. The only disadvantage i this sloW
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..d@-\‘el’opme]it is the additional expense attending it, and I think this is
Birly connterbalaced by the longer time afforded for packing up and
isbributing the eggs, and by having the hatching delayed until the
batura) period, when all the conditious existing in the water may be
Spposed to be best adapted to the healthy grosth of the young fish.
¢ water in the streains where salmon naturally spawn is quite as
C0ld as that used in this hatebiug-house, and the incubation of eggs
there goes on quite as slowly. Daring incabation one man can, under
fn“ill‘dl‘y circumstances, take care of several millions of eggs. There
Blittle to be done except .to pick out those that die and turn white,
efore they decay and contaminate the water., In water of 34° F. decay
£gins so tardily that once a week is often enough to take out the dead
8gs.  This was done in the present case with wire-pointed wooden
Dliers’ without removing the trays {rom the trough, Some fish culturists
Tewove the.trays to a table, where the work can Le done easier, but my
Own experience leads me to beliove that at certain stages of develop-
leng t)e eggs will not endure the disturbance involved without injury.
The numver of dead eggs taken from-the troughs was not larger than
Ordiﬂal‘y until about the 1st of January., At that time the number dying
from day to day suddenly increased, and was very large during the
Test of the season. The percentage lost in this way at Orland the
Drevioyg season was but a little over 2 per cent. of the number of eggs
takey, At the same rate the number this year should have been only
Wbout, 32,000. :Actually it reached the large total of about 318,000 or 20
‘.Er ceut. of the whole. This extraordinary mortality requires explana-
ton, ¢ was due to a variety of cuuses. First, the windows had been
Curtaineq only with cotton cloth, and this admitted an amount of light
2t encouraged the rank growth of a species of confervoid vegetation
Vhicy spread over the eggs like a blauket,.shutting them out from a
1o Supply of water from the current flowing above them, and exposing
®m to the influence of the water beneath the trays.  Second, the space
Nerneath the trays was too narrow for so long troughs as 60 feet;
'ere was little or no current through it, and the conferva prevented a cir.
Calation through the trays. Thus this space was occupied by stagnant
Yater, whieh soon beeamo surcharged with noxious substances, the exu-
ions from the wooden troughs and the decay of eggs that accident-
ally slipped down beneath the trays, playing an important part. ‘With
Suitable current of water all these injurious substances would have
il?ssed off before they had accumulated sufliciently to do hz?nu. But
 the Stagnant water they rapidly accumulated, and, coming in contact
Vith ghe eggs above them, destroyed them by thousands. Third, a long
it‘;"e‘pibe ran above one of the troughs; the liguid coundensed within
M eold weather was carried away in a gutter, but on several occa-

8) . ye . . s s
thous Cousiderable quantities of this poisonous liquid found its way into
e tr()llghs.*

*
tmuThO Canses socond and third might buave been avoided by tho uso of covers to the
BY8, und those have siuce been made,
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The first difficulty was remedied by darkening the windows, which
was soon followed by the entire disappearance of the conferva ; the set
ond by raising the trays so as to establish a current underneath them-
By prompt action the eggs that had not yet been affected were saved,
but a large proportion of those that retained life long enough to be
packed up and sent away bad been so seriously injured as to pcrISh’
either during incubation or soon atter hatching.

11.—PACKING - AND SHIPMENT AND DISTRIBUTION OF EGGS.

During the early part of the season of incubation, with the co-opers#
tion of Mr. E. A. Brackett of the Massachusetts commission, 1 tried
series of experiments designed to determine the period when salmot
eggs can be trausported with safety, Ten successive packages, eacht
containing eggs from five separate lots of widely different ages an
stages of development, were sent by express to Winchester, MasSy
where Mr. Brackett  unpacked them and noted the result. The first
package was sent on the 14th of November, and the last on the 7th 0
Janunary. The regults observed were very uneven, almost total loss at-
tending some shipments, while in others the average ratio of loss wa3
quite small. In the first two packages, the germ of the oldest eggs was
in process of expansion over the surface of the yolk, while in the young
est eggs that process had vot begun; in the former the loss was severd
fold greater than in the latter. In the second package the percentag®
of loss in the several lots, beginning with the oldest and runping dow?
to the youngest, was as follows: 62, 45, 36, 21, zero. In the third lot iv
was 20, 8,8, 2,8 In the fourth lot, the development was but little
advanced over the former ones, and the percentage of loss in the seversl
lots remained substantially the same, being, in the order of the age ©
the lots, 88, 84, 10, 8, zero. The next two packages were badly frozeb
and the result therefore indecisive. On the 17th of December, another
package was sent, in which the oldest eggs were so far advanced thab
the heart of the embryo could be seen beating, while the younger egg3
had arrived at the same stage as the older ones bad in the earlier pack’
ages. Therelative losses were now reversed, the percentage being frow
oldest to youngest, zero, zcero, 2, 42, 2. A week later another packag®
resulted as follows: percentage, zero, zero, 36, 8.

The general conclusion drawn from the result of these experiments was
this: that the critical period, during which salion-eggs cannot be trans
ported without danger of great loss, begihs with the first expansive
movement of the germ, and ends with theestallishmentof the circulation.
In our earliest eggs this period was, approximately, from the fifteenth
day after fecundation to the thirty-fifth day, ending thirty-seven days
before the appearance of black eyes. In the later lots, owing to the
lower temperature of the water, it was long deferred. In water having
a uniform temperature of 44° I, I shounld think the critical period would
begin as early as the tenth day from fecundation, and last two weeks.
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Either before or after this period, eggs can be trausported with much
greater safety, although I do not think it yet established that any time
18 .quite so favorable as that succeeding the first appearance of dark
Color iy the eyes.
The general shipment of eggs began February 3d, and continued
Weekly unti) late in the spring, the last lot being seut away in April.
be whole number distributed was 1,201,800. There were retained and
Jatched at Bucksport about 150,000 eggs, being part of the share fall-
g to the lot of Maine. The remainder, 1,091,800, were packed up in
988 and sent away; 132,000 going on a sled to Bangor and thence by
Tail to Dixfield, Me.; the rest all going from Bucksport to Boston by
8t"\mnel‘, and from that point by rail to their several destinations.
€veral modes of packing were adopted. The first was the use of
’rflys similar to the hatching trays in use at Bucksport, made of iron
¢ cloth with wooden frames around the edges. One or two layers
€88s were placed ou each tray, with layers of sphagnum-moss below,
3 Ove, and between them. In most cases pieces of mosquito-netting
°Te spread beneath and above each layer of eggs, between them and
© noss, for convenience in unpacking, the trouble of separating the
888 from the moss when nothing intervenes being very great. After
a.cki“g, the trays are set, one on another, in a box Iarge enough to re-
c?“‘e them; the frames, coming in contact, sustain all the weight, en-
bire ¥ I'elieving the eggs from any pressure except such as the packer
'.ay choose to give them ; this box is then inclosed in a larger one,
S.aw-dust-, tow, or some other nou-conductor of heat, to protect
St extremes of temperature; This mode of packing is very econom-
cal of 8pace, and thus far appears to be safe, unless the eggs and moss
® Dlaced in the tray 8o looscly as to slide down together to one side if
'® box ye placed in any other than an upright position. The second
n.w‘th()d is the use of eylindrical tin boxes about five inches deep @“d
sl?( inches in diameter, in which the eggs are placed in layers alternating
“Alayers of mnoss. Each layer of eggs lies between two disks of mos.
q"'to'netting sewed to brass rings of just the right size to go into the
X casily,  Six or eight layers of eggs, numbering from 1,600 to 3,000
Elgegt%0?1r0- placed in each b.ox. Th‘e tins' ;}re 'th‘(\:x‘l p'laced, ‘a;s.)in th.e Oth?
» 10 a large box, with a protective packing. I prefer this mode
(.), 40y other for long distances, and all the cggs seut to the Middle and
Estern States were s0 packed. Some of the parties receiving the eggs
Jected 1o the size of the boxes and tlhe pressure that the eggs sus-
c::l:]‘ed in them ; but I think that the loss Wh.i(‘,l.l they attributed Fo this
PO:(“: Was really the result of the general injury of the cggs, in the
) Sha at Bucksport, as explained above. 1n all cases sphagnum-moss,
a:;llered from bogs, without any special care to keep out dil:t-, 'as usgd,
pin“exc@s of moisture, more than the moss could lLold without drip-
Sy avoided,
'¢ eggs hatched out for the State of Maine, in the Bucksport hatch-

e

flgain
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ing house, numbering about 150,000, suffered a loss of 62,500 during it
cubation, being 41.66 per cent. A very few of them hatched in March
but the fall of temperaturc in April retarded the others, so that but &
small pumber of fish came out until the last week in April. The teim
peratare then rose from 34° to 402,  On the thirteenth day the hatcbiug
was at its height, and before the 10th of May all the eggs were hatched-
The distribution of the yonng fish took place the 1st of June, t-hc.ﬂb'
sorptionof the yolk-sack being then eomplete,  In the preliminary trials
at transportation 10,600, salmon were lost. The remaining 77,000 \"Cfre
tarned alive into the Penobscot and Saint Croix Rivers, the former receélV”
ing 67,000 and the latter 10,000. The remainder of tho eggs allotted 10
Maine, to the namber of 152,000, were transported to Dixfield, ().\’f"f‘1
County, and hatched by Mr. Stanley, of the board of commissioners, 1!
spring-water. The fish came out early, with a loss of about 22,000, 0F
about 13 per cent., leaving 130,000. These, after a loss not reportt’d'
were all set tree in the Androscoggin River and its tributaries.*

The eggs sent to New Hampshire numbered 21,400, the loss in inc®
bation was between 30 and 40 per cent., and the young fish were place
in the head-waters of the Merrimac, about the time the sack was ab-
sorbed.t

To Vermont were allotted 10,000 eggs. They were batched by Seth
Green, at Rochester, New York, with a loss-of 30 per cent., and the
fish placed in the Winooski and Lamoille Rivers, tributaries of Lake
Champlain.g

Massachusetts received 232,800. They were hatched out by Mr. E. A
Brackett, of the board of commissioners, at Winchester, in spring’
water. The loss in incubation was about 24 per cent., amounting 0
55,800, The young fish were healthy and vigorous; 165,000 of thei
were placed in the head-waters of the Merrimae, soon after the absord”
tion of the yolk-sack ; aud into the Mystic River and Red Brook, about
11,000 each.§

The sbare of Rhode Island numbered 100,000 eggs. They We.rﬁ
batched at Poneganset, by Mr. J. II. Barden, of the board of commis
sioners, in water o' 46° I¥. Thetotal loss was 36,000, being 36 percc“t'
The 64,000 young fish obtained were distributed in the Blackstoue, Paw’
tuxet and Pawkatnck Rivers. They appeared strong and healthy.|l

To Connecticut were sent 264,000 cggs ; 204,000 of them were lmtche_
at Poquounoce, by Mr. Clift ; 50,000 at North Branford, nnder the auspices
of the Waltonian Society, of New Haven, and 12,000 at Westport. Tho
egas sert to Poquonnoe suffered a loss of 20,200 in transportation ant
unpacking, and a lurther loss during incubation of 33,175, lt?ﬂg

* Distribution in detail as follows: into Swift Rivor, 30,000; into Rangely Luk® f’
few thousand; into the Androscoggin aud_tributarics, near Dixfield, the remainder
Letter of H. O. Stanloy.)
t Letter of W, W, Fleteler. § Letter of Ii. A. Brackett.
1 Lotter of M. C, Ldmunds. Il Letter of J. H. Barden.
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151,625, which hatched out. The rate of mortality was very uneven
WMong these eggs, in some lots being as high as 75 per ccut., and in
Otherg a9 low as 6 per cent., The eggs sent to Westport and North
ranford suffered an equal loss with the above, The young fish, num-
eTing in the aggregate, at all the establishments, 198,000, were set free
8 800n g the absorption of the yolk-sack was complete, in various
8treams iy Connecticut.*
Miam Clift, of Mystic Bridge, Conn., agent for the Poquonnoc Fish-
"eeding Company, received 64,000 eggs. A small number of them were
Sold, ang the remainder hatehed at Poquonnoe, with a loss of 33 per cent.
She Young fish were turned into Great Brook, which the company is try-
g to stock with migratory fishes as a private venture. The foreman
of thig establishment, Mr. A. A. Anderson, reported the young fish from
e and the eggs belonging to the State, under his charge, as uniformily
‘teﬂker ou first c()ming out thau any salmon {ry he had ever seen.  After-
Varq, however, they looked better.
0 New York there were allotted, from the share belonging to the
Rited States, 80,000 eggs. They were sent to Seth Green, Rochester
ang Latehed at the State establishment. The loss was 26,000, t being 323
T cent, 3 25 per cent. of this occurred during incubation, aud the rest
0u after, As soon as the yolk-sack was absorbed the yoang fish were
o free; 24,000 of them were placed in tributaries of the Iludson;
": 00 in ¢ributaries of Salmon River; and 15,000 in & tributary of the
Wego,

t; New. ersey received 40,000 eggs, which turned out to be in a condi-
\’0“ Much better than average. They were hatched out at Dr. J. H,
A establishment at Bloomsburg. Only 10 per cent. were lost in
Ubation, Of the 36,000 young fish, the Delaware River received
000, the Raritan 15,000, and 3,000 were sent to Long Island.}
)ennsb’lva-uizm was awarded 40,000 eggs. They were received Ly Mr
tli]a‘ddeus Norris, of Philadelphia, who had made m"rangement‘s to have
o0 hatehed at private expense, at Heitzman’s Springs two wmiles above
Aston, on the New Jersey side of the Delaware. On unpacking these
:&’gs they appeared in remarkably fine coudition, but the average mor-
ﬂ-th attended them bofore they batched, 373 per cent. or 15,000 eggs
iel\lshi"g@ The remainder, 25,000, produced fish, which were turned
o the Delaware River.
'ere were sent to Dr. E. Sterling, of Cleveland, Ohio, a small package
th OBy, Humbering 5,200. They were hatched.by Mr. J.ohu Hoyti, at
- astalin Springs, near Sandusky. The loss in incubation was 2,700,
t F(.)]‘ further qotails of distribution see Tablo 11. ‘ o .
exgs :‘lﬁmen :Lttribut.cd the loss in great part to tho large Blz? of; ﬂf(: .tms in which the
tDr, %10 Packed, \\'lmfh cansed ?00 great ])rcssurc. on :lm lowor lny (.181. aritan. and
, Ou‘ ek Teports 18,000 put into “m. Du]nw:u(.:, 13,000 put into tho ‘ ari .1'1, :
Nt to Long Island, making 39,000 in all, which oxcceds the number of fry com
O 2hove by 3,000. This discrepancy wmight come from an error in couunting either
8 or fry,

Lettor ot T, Norris.
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or 52 per cent. The remaining eggs produced 2,500 young salmon, and

they were turned into the Castalia Ponds, which discharge by a streai?’
three or four miles long, into Saudusky Bay. The water of these ponds’
and of the springs which supply them, is very warm, between 50 uud' ]
degreces,* is of remarkable transpavency, and highly charged with min
eral matter in solution,

The eggs sent to Michigan numbered 43,200. They were recel ]
by N. W. Clark, who hatched them ount for the Commissioners of Jish
eries, at Clarkston. The eggs were packed up March 10, and despateht
on the 11th, but did not reach their destination until the 17th. Not over
5 per cent. of them were found dead on unpacking.t The temperatur®
of the water was 34° I, at the time the eggs were placed in the boxe$
and it continued about the same until March 25, after which it grev
gradually warmer until it attained the ordinary summer temporature ¢
600 I, The fish were all out about the middle of April, to the numb.cr
of 30,000, there having been a loss of 30 per cent. in hatehing. The dls:
tribution of the young commenced May 14, the number having meal
while become reduced to 19,500, making a total loss of 23,700, or 55 per
cent. The 19,500 fish distributed were put into the Kalamazoo, Saivb
Joseph, Grand, Muskegon, and Manistee Rivers, tributary to Lake Micl”
igan, and the Au Sauble River, tributary to Lake Huron, also into OF
chard, Walled, Whittemore, Diamond, and a few smaller lakes. Som®
of them are reported to have been since seen in Diamond Lake in goo
condition.

The eggs awarded to Wisconsin, 40,724, were sent by express in thre?
packages, that were dispatched as follows, viz: 9,324 February 247
18,400 March 3; and 13,000 March 10, In the first package 100 eg8®
died on the way ; in the second 350; and in the third 1,000 ; in all 1,450
The subsequent loss in eggs and newly-lhatched fry was ‘about 19,500'
There were hatched and saved about 19,000 fish, The first of them cam®
out on the 13th of March, and all were out the first week in April, The
batching was conducted by Mr. H. F. Dousman, at Waterville, Waukseh?®
County, in spring-water having a temperature of 48° I, Ilarly in the
spring the young salmon were distributed ; 7,000 were put into Meno-
moneo River, tributary to Green Bay; 1,000 into Oconomowoc Lakei
and 11,000 into Milwaukee River. The latter were intended for tlie
Kewaunee River, which lies one hundred miles farther north, but an ic®
blockade compelled the change.}

* Letter of Jo-l'x“l;'l_{oyt.

tLetter-of N. W. Clark. Mr. Clark remarked that tho large cans contained more
dend egys thau the small ones, and coneluded that the pressure on the under layers
consequent on the large size of the boxes, caused the injury. :

{ Letter of H. ¥. Donswan. Mr. Dousman reports that one of those fish is supposed
to havo been caught late in August, on tho Menomonee River, one hundred and fifty
miles above its mouth, by oue Cruickshank, a native of Nova Scotia, who was 8¢
quainted with the species and pronounced the fish a salmon, on the strength of it8
appearanco and taste, ignorant of the fact that young salmon had becu distributed
there. Tho specimen was estimated to weigh 6 ounces. .

ved
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Thusg it appears that the young salmon set free as the net pro-
(liuct-Of the season’s work was 876,000, being 71 per cent. of the eggs
ls.trlbuted, and 57 per cent. of those originally taken trom the fish.
of“ti) Pes.lﬂt, thongh it compares favorably with previous operations
@ kind both in this country and abroad,* is far below what may
t}fatexl)ect?d under fav‘ombl‘e circumstances. \’Vh_en the_.inﬂuences
IIIe[mO(:czmsmned the serious injury to the eggs during their develop-
No at Bucksport are avoided, as they evidently can be, there scems
or lreasoﬂ to doubt that the aggregate losses can be rednced to 10
‘ﬂsoobper cent, f’f the eggs tzf.ken frowm the fish, The latter mun‘ber can
than e la..rgely increased by improvement in tth mode of bandling and
ree;por'tmg the adult salmon, and the uso of more e.(hcleut means for
2ot I;lt-urmg them in the fall. That there is room fox" 1mprovmnen‘t.does
811(:13 . 0\§'ever, alter the fact that the season’s ‘opemtlom'; wero posmv‘ely
it ssful, ax{(l, moreover, successful to a‘n extent \\:lnch, for the ﬁ1‘§t
Qlar’ Placed in the hands of the commissioners having the matter in
in 8¢ adequate material for the re-establishent of broods of salmon
8 exhausted rivers of New England.

¢
\TABULAR STATEMENTS EMBODYING OBSERVATIONS ON SALMON
AXD SALMON RIVERS IN MAINE.

. The following tabular statements embody nearly all the facts observed
“Onnection with the breeding of salinon on the Penobscot River.
sgrreé’z}rd to the records pt’ tomperatu@, it should be sm.ted that the

Pag Za‘txons were made with ordinary instruwents, and, for tl.xo most

1 0¥ persons little accustomed to their use. Yat the results in thesa
in 8 accord so well with iy own observations that I have counfidence
CIr general correctuess.

\TJ\ULE L—Record of temperature at Craig's Pond Brook, Orland, Me., 1871,

TEMPERATURE, (FAHRKNHEIT.)

D Ai : y Allamoo-
ate, i Brook. | ook Pond.* Wind, . Rewarks,

Southwost, heavy ...... Clenr.
Southerly .......o.caoo. Cloudy, and rain in p. m,
"Calm .2l0 Rain.

N P A.m, clear; p.m. rain,

. Calm .| Cloudy ; showers.

-] Southwest, h Shower.

.| Southwoest Cloudy.

* .
Takon nenr the surface, in the pound where the salinon wore confined.

»
A
the £ tho famay

1Tt
ec ye

8 fish-Droeding ostablishment at Hilningeu, during the scason of 1871-72,

ar of the German management, out of two und o half mwillioas of egas col-

thorit;,otllle williou woroe lost before thoy were distributed, and it is stated on good aus

tro] 186 tho loss was equally great while the establishment was undor Froneh cou-
- Hessol, MSS.) . :
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TasLE L.—Record of temperature at Craig’s Pond Brook, Orland, Me., 187l—Coubiuued‘

TEMPERATURE, (FAHRINHEIT.)
. Allamoo-
Air. Brook.
Dato. soole Pond. Wind. Remarks.
a J ] & g a g
d = o & o =
-\l e ol - -~ -
wy L] oy [l Pl el __/
1871, . .
June 17 50 North.ceevnecvennannnan Clear.
18 62 Southwest . Cloudy.
19 60 Calm ... Do,
L0 65 West . Clear.
21 60 North . Do.
p] 51 .do Da.
23 a4 cetdo ol Shower,
2 52 Korthwest . .| Clear.
B o2 sdo.o.l. . Do.
28 G4 Lo . Da.
burg GO Sottthr..... Do.
Q 60 Southoast Cloudy.
WV 64 South...... 0.
30 54 Northwest. Clear.
Sums ...| 19284
Moeans ..| 58.2 | 72
July 1 . 68 70 ] South.......oooool.ll Clear.
2 . G5 68 | South-southwest .. Do.
3 - 64 75 | North......
4 . 70 77 ....do..
5 2 f.. i 77 Calm ......
6 62 84 .. 70 73 | Southwest. . .
7 61 82 74 78 | South- southwoat .
8 60 7 .. 70 T7 | North..o.oooiaaans
9 03 R0 |.. ki 76 | South.
10 0 80 .. ki) 73 | North. .| Clear.
11 68 [T 70 2 P . Cloudy; rain.
12 70 82 (.. 70 75 [ Calm .| Clear.
13 62 UM N T4 &0 ] JR U S,
14 64 80 |.. 74 76 | Southwost, stroug.
15 G 74 0. 79 76 do L.
16 (5] 80 |.. % 75 | North. Clear.
17 67 706 .. 72 B Went oo.... .| Showoer.
13 72 .. 70 3 | Southwest . Do.
1 6| .. 701 720 00 enens
20 [t5) L. 70 70 l Northeast. . .1 Rain,
21 56 .- 70 70 | Southwest . .| Clear.
22 S5 % -- 70 70 | Sontheast. . Cloudy.
23 o8 76 .. R 74 North...... Cloar,
U 65 6 .. W 77 | Southwest . Do,
P53 60 .. % .o doaii Ll Cloudy.
P GO k(} G5 74 | Tast and southeast . Do.
2 62 6 .. . 65 78 | Southwest . Dao.
QR G4 78 .. 70 2 | .do ooes Clear.
29 64 &0 |.. % 82 Southenst Cloudy.
30 65 78 .. % g0 .. do Ll Do.
31 66 68 [oeoann T4 76 | Calm ....... emeseeannn Do.
Sums ...
Means ..
Aug 1 Southwest ....... eeens Clear.
2 Waost ...... Do,
3 Southwest . Do.
4 Northwest. Do.
5 [P Cloudy ; shower.
6 T TH |eeecoficeea] T2y T ...l
7 South
8 PR 1 R, Cloudy.
9 "Northwest Clear.
10 PR\ U} 4 Do,
11 ....do ..
12 ....do .. Cloar.
13 . .do Do,
14| 54 8. fee..] 0 Mgldo oLl Do,
15 Suuth gouthwost . Do,
16| 60 68 |...... ..l T 6 fo.ooiilll. ceee Tog.
17 Northwest ...... Clear.
13 Sonthwest, beavy - Do.
19 Northwest..oveeveennes i Do
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~ Record of temperature at Craiy’s Pond Brook, Orland, Me., 1871—Contiuued.
'l'EMl’EI(ATUIlE, {FAHRENIIEIT.)
—_——
Ajir. Brook. A]Inn)mo-
—_ sook Poud. Wind. Renarks.
gl 8.8 8| & | &
4 & & I o &
w = = ® 9 &
56 72 64 72 | Northweat.....o..ooe.t Clear,
i ool . Do.
Sonthwest ... 4 Do
Southiwest, he'u'y .t Do
Calm . .
-..do . R
dooall. R
Northwost....... Cloudy.
Soutlh. smlthcnst.. . Do.
South Do.
Southwest ..;cvveenen. Clear.
North... Clear,
codo . Rain.
Sonth . .| Clear.
coo .. . 1o,
Son‘tichst . ]‘Do.
B R L 0ILY.
c..do. ﬁf;.b
North.
South. .
Calng .1 Clear.
West ... d 0 Do
Sontheast. 4 Do
Novth .. ' Do.
RN [ D Do.
Southeast. . Do.
ceeeenee .| Rain, -
........ .1 Overease,
North | Clear,
South .| Clouay.
North... Clear.,
....do Do,
P | (T Do.
Southoast. Deo.
North..... Da.
Southeast. Do.
Cloudy.
Da.
Do.
Clear.
Do.
Southwest . ooeeeennnn.. Clear,
R { U S, . Do,
cedlooLll . Do.
c.odo . . Do.
DR ' I Do,
R [ RPN Cloudy.
Northwest . Do.
North... Cloar

Snuthnnsi .
Northonst..

North.

South...

Clenr iu afternoon.

Clear.

.| Cloudy ;

Do,

-| Clear.
.1 Cloudy.

Do,
Clear.

showers,
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TABLE I.—Record of temperature at Craig’s Pond Brook, Orland, Me., 1871—Contimled

TEMPERATURE, (FABRENHEIT.)

i Allamoo-
Date. Air. Brook. | g0k Pond. Wind. Remarks.

8nms...
Means..

Nov. 1
2

Snme...} 183 [......] 650 |.ceeeefercnifonaann
Mecans .. 14 |...... 3.7 |eeeecefomeacc] nennn
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TABLE IL.—Record of temperature at Salmon Pond, Bucksport, Me., in 1872,
—

| Towmperature of water.
’levrn&omt.m-o
of the air,,
D, Bottom.* Surface.
ate. Wind, Remarke,
@ 1. e < ‘ ‘
ci2 28] £ 18|86 & |E|glEld]l &
Zislalal 8 [5le)ala S |Elalalal 8
\‘ﬁ;h!—la & B ~o) A A e A
1870 T T |
Jung ag |-
® g‘: ‘,’2=§1I71!GO|G4 60 60,60|...60 | T1{72 7271.71. 7| Southwest ... .. Clear.
23 21,52,70!60'60, 7,(‘;0](30 60]..160 '70 71171272 71.7| Southerly, brisk ....| Foggy morning, thon olear.
b '2",92i30|ﬁd|’10 ﬁ()iﬁl) (16060, 361[70(79 73,74 | Northwestinworn'g.
2:1 lbl)lf;!.ﬂlGO,GS. 3(60'61{61]61 61 l70 71'80!80.77 Southerly. ..........] Foggy.
o1 ;GQI(:li70;GO 63. 7,60,61|61,60:G0. 7j71 7ll7‘ll76'73 Southwest ........ .| Fogs und clouds.
on 96'59,74,61,64, 760,61 [61166,60. 7 68|71{76,70,72. 3| Southw'at tosouthw'ty Do
3 DL 627060,64 160 6260[61,61 6571727271, 7] Sontheast........... Clondy.
B0 61i68'60,61 _|60l60l61160,60. 37017173(12,72 | Southerly.. . Do.
,,g "54,5,64159'60, 7/60;61{61 60:60, sms,w! 27171 }....do.... Fogey.
S 199 50'80160.66. 3160°60'6 1|60 60. 3 68,70;78:70.72.71. .. .do I Foggy, thon clear.
30 e eanog: 1 i BEY
G 63190 63,73, T(6 (62626161, 717273 79{74 75. 8], L. 0 el
Meagy ..|-.l..’..cs.2.. O T O O A2
L1 L | |
, Tewperature of water.
l‘efiflplerntum
of the air,
D&te, Bottom. . Surface. .
Wind. Remarks.
gl gl sl
T|Z|E|8) 4 |E)5|E|2| ¢ [£|A|E|E| 2
Sl4(alzl & |Sla|ajz| E 15]5-]| &
L || A 'f)(-—-la,ﬁ Pli=|= ]| | &
1872 N___—.-——_.I—I‘__‘ e T
Jo)y, < .
’ ; ,‘j‘ 61301791 76. 3|60|A1]63 mlm. 7[127381/75[76. 3] Variable............ Cloudy.
3 .“7 00| 7867168, GU|60|GI|'60'UU. 365 (in'{G 75{73. 3] Northonst . Deo.
¢ BosUeLisaico, 7l60l60i60,60:60 68 68;71(7270. 3 Southeast. J Iazy,
| 1062162| 7265, 3)00 62|61'62 G 7(67(78/7072(73. 3. .. do ... eeveee.| Cloudy; " heavy thunder-
shower. .
5 . 3160160161:61°60. 7:70176:72171173 | Easterly ..coena....
sigrstler’oticl  172]13'74171172, 7] Northwest Clear.
. Ti61161)62°61)61, 3170 7217871173 | Sonthwest . Do.
G161H616! 61 77373 T0(72 | Variable............ Do.
.7 G(llﬁi) 51'61°60. 7:50, 71'73 10[71. 3] Southiwest, brisk.... Do. )
g, 7/60:6016 G0 |'r‘e 727270171, 3| Southweat ... ..... Foggy morning.
G0/60j60;60.:60 |75 TEITHTST4. T Wentarly . .-
.3 (ill,(il) G1'60,60. 3173|157372(73. 3| Variablo . .
1 &. 3,60,60[60°60 60 |7o|72!72 7% | Northwos .{ Clear..
15 golioids ..'Iﬂ.’)lﬁ.ﬁiﬁs 65,65 70:74|74)73]73. 7 Southerly. . Do.
1 [jolu2itlG a6, 7167|67 676%,67  [71[72 7317272 3 Seutheast. Tog.
17 |J07380022/74. 3 6i68{70'70'69, 9)72,731774|75 | Sontherly. Clenr .
18 i 1678190174, 3 070770 7030 T3ITIT6 T4 Southcast. . C‘inudy.
8062 [T0[70,70 070 [THI4T6(TI(V4. 3. .. do . ...... .| Fog and clonds.
65(70. 3171|7171 771 T:!l'I'J,TP, 7374, 7| Southwest .. .| Rain.
20165171 71-7||71:7u71 7373, 767273, 5| Northwest.. .| Clear.
670, {77 T TL l72i73'7l} 75{74. 7] Southwost .. Do.
69|62, 7171,71|71'70'70, T,7217272173|72 3] Southerly. Rain.
GO, T GRGBITL 70,60, 7-70,70,78]7171, 7| Nortliwest. .
17116566, 3170.70170.70,70 711274 THTI | Southerly. . .| Rain,
i "3l7|-3|7l[71 717171 ITQ"I.‘:;H. 16(75.%) Northwest. ..| Clear.
o GUIUL TILTEILTNTL TR T2 7 Sontheast. . .| Cloudy.
60:60 (sh.saho,m,w. 3170/70°7170]70. 3| Northwest.. Rain in morning.
l4l6E G863 1-70'69. TIT0. 70T T3 T2 AL do Ll Clear.
68166 |6870,71,70'70. :!,T()l‘ll,'m 72172 | Variable Cloudy and showers.
06161 167 G7|7|70I(i9.. G9,70:73]73172 | Northwest .
U303, 3.6817070/70:70  F033,74/72/73 | Wosterly ..oeenn... Cloar.
-.[68. lll N . .!GS.U%.. RS R A
*The ¢ T —— !
9 Obgepe
:z‘d ke )i:‘l:x}}"“(’“ﬂ on the bottom temporature wore obtained by sinking aclosed tin can to tho bottom
w;“""m#‘ and ¢, tete at all times oxcept at the moment of observation, whon it was drawn up, tho cover
R ¢ bulb of tho thermometer insertod in tho water. ‘Eho depth at the point of vbaervation
D P

O ojg
l'utux~eL’].lf“'i° ton foet., The surtneo temperature was measured at tho same place as the bottom
) tho position was changod sevoral times during the summer.
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TABLE 1I.—Record of temperature at Salmon IPond, Bucksport, Me., in 187-2—-Com.mll‘»d
I
Temperature of water.
Temperature!
of theair., :
Bottom. Surface,
Date. Wind. Remarks.
’
Z|ZiE|8 2 [£,E|E|E| 5 [EIE|E Rl ¢
Elelalal 8 121a|2le] B 12 2lalz] S
3724--1:.52(;3«-—-4@ Z,zE:.J,-.:.FJ
1872, L
Aug. 1. 0|73 7271, 7| Northwest. Clear,
2 1371172 | Southwest . .
3 271171 | Southeast . Fog and showers.
4 ; 0.5m : ' $|7l 72 | Northwest:. Cloudy.
51 S(,l,G'i 57060. 367170'70|70/70 |70 71,72,71|71.3) Variublo. .. Clear; rain ¢ inch.
6 _(‘3 172 68(67. 7,68,70,70|70(70 {71 74 7571174 Soutberly .
7 58 60,68,65/64, 3'60 61{70/170/67 |69.70172.71|7T1 | Southeast. . Foggy morning.
8 70/67,65. 760 62(71{71(68 68.70' 32291 %....4do.... Fog and clouds.
9 8. 7,7 70.3172:7475 1474, 3 .- do .. Cloar.
10 69, 770"‘0I7i7“’71.7 ....do .. Do.
11 70. 7|70|74; 'Ia’” codo ol Cloudy ; rain § inch.
12 70 70 [12737573 7 %ntl\erly Cloudy.
13 072, 67:69. 70 |78'74.74,7273. 3) Southeast . Rain § inch.
T4 ‘68,71 T6-68{71. i 71 (T2 761777475, 7| Southwest .. Fogpy.
15 163'65,67,68,66. 7 70.70: 70 (72 73°74173(73. 3| Southeast ... Cloudy.
16 |68 T0;73'68(70. 70 [137475.73 Northeast . Do,
17 167 6870°6Y 70 |73 747372173 | Southerly Rain 1 inch,
18 67,69(73 69(70. 70 |74 75:7(}-73'74. 7 Southeast. . -
19 |67|78/85|7 T0.3,73 T4, 76|7¢|76. 'I| Variabloe .........
0 |67 78[=8I7e, 71 7376 757575, 3; Northwest........[ Clear.
21 |6)79;70/68172. 370,70 70,7070 74 7575|1575 | Southeast .... ....| Fozgy.
22 '65.62:69/67 68 170,70/70:70(70 [73 73,7474 doLlll ..t Rain § inch.
23 [6768170/6763. 3(70'70|70:70(70 {73 747473 Northwest........| Cloat.
24 [64'60'()7|0F| 70,70(70,70{70 |74 75|74 73 Southerly .... ... Do.
25 166[70173.69, 71 70:70{70150[70  [76 TR:T6 74 ....do .
26 168(70{78/70;72. 7170 70({70,70|70  [TT 78|78 74!76. 7. ...d0 cceevininnnnn
- — —
Meana . .|..[..]..|..|68. 69.8..'......73.6
| i
. Tomperature of water.
Temperaturo
of the air.
Bottom. Burface.
Date. Wind, Remarks.
ZIE12|5) £ 12] € |E|Z|d]E] £ |22)2
Slejalal 8 18] ¢ |AzEl5] & [alars
R |mion | A 15| = ||| & L e gl o
1872,
. Sept: 17 |61 - Variable .... .....| Cloudy.
18 ..i(i. -- Southerly .... ... Do.
19 |..:62 .- Southeast.. ..| Cloudy; rain.
20 5 - Westerly .. ..| Cloudy; rain 1 inch.
21 63 FO ) R [ IR -
22 |..i61]. ... .o|--| Southerly ........| Clear.
23 ..|(i()- .. .. Northwost . . Do,
24 1..108 60| {.-|--] Southeast. .. ..| Thundor-shower.
25 [ HR62 +of--| Southerly .... ....| Cloudy.
26 1|53 615 -]--]--| Southwest........| Rain and fog.
27 |.. 50 60|... oee<]--| Southerly ..., ....| Cloudy.
28 1..5060)......|.- --1..].-| Northwest . ......! Rain 2 inchos.
29 |..l60 62].. B N O TR V- T Clear,
30 ..I.’:‘litiU -- Southoerly......... Lain,
Mceans l ' .
e
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TanLy
—

Dlte_

1879
Q. ™

Dag,

g
Nofe

D00 =IO CT GO PO

[=Fo RN TS F AR L

II.—Record of temperature at Salmon Pond, Bucksport, Me., in 1872—Continued.
Tomperature of water.
Temperature
of tho air.
Bottom, Surface.
_ Wind. Romarks.
< . s
-4 PR IO 1 N 3 TR S S 3 I .
HEREREIHAEREEFEERGEE
2| & | & |&l%|5| 4 |adalZ |8 & |&le|3
_-L—<cza:n¢-—l;a,qw:--,ma
58 161 | . 54 Southwest...... Clondy,
52 60 |.. 35 .| Westerly ... Rain i inol.
+[50 60 |.. 59 ..| Varlable........ Clear,
 FEEITE .| Northwest.. Do.
-0 151 | Southwest
M2 52 N . ef.-ido .
FE L1 R VI R D . .| Southea Do.
=90 |53 [ icf.lfsL ] 57 . Westerly ....... Rain 1% inches.
-3 50 |l 50 ..].. 53 |. Northwost ...... Clear.
.- S -- 52 R Variable.... ...
- 1S PO PO PR | I PR PO Northwosterly..: Rain § inch.
. - 49 .- Variable........ Clear.
- 50 |v.f.- Eastorly .. .| Rain.
.. 50 .. Southerly. Do.
. 49 |..[-- Westerly .
. c.odo ... Cloudy and rain.
. Sountherly....... Cloar.
- ..| Southeasterly...| Cloudy; rain.
. .| Northwesterly..| Cloudy,
Clear.
.. - Do.
.| Southonsterly. ..
..| Variable........! Rain.
.| Northwest .| Clear.
Variabloe. Do,
.| Eastexly........ Rain,
Northwesterly.. Do.
..{ Northerly ...... Clear.
.1 Northwesterly.. Do.
cedlo il Do.
.- F P Rain,
.04, 3|.. S
Temporaturoe of water.
Torppcmt.ure
of tho air,
Bottom. Surface.
- Wind, Remarks.
. R . |
g glgle gE| 8 =] g5 9 E B9
3|4 d|eleig) ¢ (alde|5] & A Al
S~ N =] [l hay by -] g

40. 7

8. Mis. 74—18
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TasLe L. —Record of temperature at haiching-house of Penobscot salmon-breeding worhss
Bucksport, Mc., 1872 dnd 1873.

Date.

1832,
Nov.

Means .

Dec.

Moans .

1873.
Jau.

O =1 Y aka G5 1D

o LD

Tomperature of air, \ ‘Temperature of water.
. s R Wind, Weather.
g g g
& | & 8
~- =3 A -
! -
44 44 ’ 44 Northeastorly .| Rain.
14 43 43.7 ' Northeast..... Do,
43 42 42,7 | Northerly .....! Rain and snow.
.3 | 3 45.5 { 40 39.5 [....do ..., .| Clear.
LG 42.5 | 41 40.1 |....do .. ,.‘ Do.
X .G . 40.G | Southerly .1 Cloudy; rain.
45| 49| 38|44 |42 42 | TGasterly ......{ Rain ........ 2710
39 45 40 (413 41 41.6 | Southwest ....| Cloudy......
39 47 30 | 416 | 41 41 Westerly...... Cloudy.
31 40 33| 34.3 ;40 39.6 | Northwest ....| Clear.
2 40 371343130 .5 | 30.8 | Southorly ..... Do.
43 47 45|45 ;40 40. 6 | Southeast .....| Cloudy ; rain.
38 46| 3wla0 |9 413 | Westorly......| Clear.
28 42 42 | 37.3 @ 40.5 40.8 | Variable . .| Ratn,
38 42 2353141 40.5 - 41.3 | Northwest ....| Clear.
23| 36| 30|20.6 | 41 40.3 | Southorly . .... Do.
20 37 23] 28.6 ' 39 39 Northwest ... Do.
22 35 34 30.3 . 33 38,3 | Southerly .....| Cloudy,
24 40 30 | 3.3 | 38 5|38 Y T Clenr.,
32 36 27 | 31.6 | 37.5 37.5 ' Sonthwest . Snow in morning.,
20 29 7| 2.3 135 35.8 © Southorly .....| Clear.
32 33 32 34 36 36.8 | Variable . Snow,
20 34 27130 35 35.6 ....00 ... Cloudy.
put] 42 20 33.3 [ 346 36.1 [....do......... Do.
36 45 41 | 40.6 | 36 36.3 | Southwest ... Do.
23 37 33| 32.6 ) 36 36.6 ..... do_........ Do.
pl} 32 33|31 ;36 36.1 ; Northwest ... Do.
W 30 20 ] 25.3 | 36 36 Y I B,
7 31 35| 31 36 36.3 | Northeast..... Snow.
20 25 17 [ 20.6 | 3C -3 | 35.9 | Soutbwesterly. Do.
JRRSY IO N YO ) PR SOPRN IR 3.4
|
15 29 27 | 2.6 | 36 .5 | 36 Southwestorly. | Clear. oW~
30| 3¢| 313261365 5.5 1365 | Variable ....2. 1 Cloudy ; raiu and 82
34 36 34 34.6 ;5 46.5 36.3 | Westerly , Slight snow'.
3t 31 21 | 216} 36 5.5 | 36,3 l Variablo
0 35 Q7 | 7.3 | 36 36.2 ..o ...ooo.] Snow.
19 35 Q3 25.6 | 36 36.21....do. Clear.
0| 26 8| 146|355 .5 | 35.8 | Wostorly..... Do.
o8 37 331326 35.5 .5 ' 35.0 Easterly ...... Snow and rain.
340 B3 U0 0I23 )86 5.5 35.8 i Northerly ..... Snow.
15| 18] 10l1a3|3 5.5 | 35.3 | Northwest ....| Do,
10 2 812635 5.5 1353 ! Westorly...... Cloar. . slonds
-9 12| 8 1 36133 .51 35,5 10eeudO . enien s Clear in morning, ©
‘ in evening.
5 16 6 9 35 36 35.%135.5 | Northerly..... Clear.
21 321 20| 2431355365355 .35.8 Southwost..... cleat
32 38 21 [ 30.3]355]35.5(35.5{35.5....d0 . cerunnnn Rain in morning
‘ in evening.
6 24 23| 17.6 | 35 36 36 35.6 | Southoast ..... Snow.
20 B 0] 16 35,5 | 36 36 35.8 ! Northerly . To.
-7 W 2711533551 36 36 1358 : Variablo . ...‘ Do.
19 23 917 36 36 35 33.6 | Westorly......) Clear.
15 261 17 | 19333 |95.5(35 |35.2 ‘Nnrthcast. i Snow.,
18 W — 2114 35 36 33.5 7355 | Westerly...... Clear,
& 16 0113 35 34.5 | 34.5 | 340 Northwest ..., Snow 10 inches.
— 8 16 S| 431345:35 34.5 1 34.6 | Easterly ......| Snow.
-1 3| —10 |—-2.6 ! 34.5| 34.5 ] 34 34.2 | Northwest ....| Cloar,
~16| — 1] — 8 |—8&3] 34 34 33 34 West..ooooao., Do.
-9 %Y 1,-2 33.5 | 34 33.5 | 33.6 | Northeast..... l Snow.
-5 9 l 4] 26|38 34.5 | 33 33.5 * Northwest ....! Do.
-5 6| —3 —0.6]335| 34 33.5 | 33.6 s .
—19{ 10 | 5. ~1.3[33 |34 |33 |353 ‘....(o Do.
—3| 10, ol 238353 |35 336 Northwost....| Do
Tl e \ 3! L6 (335|345 3¢ |31 !Variuble.. .l Snow.
| | i
............ il 14.6 | leee]eeendoc 85017 I
—10| 22/—38 ‘ 1.3 31.5 33.5 ! 33.8 | Northwest . ...| Clear
—12 ) 2W': 9.3 34 34 ;33,8 | Variable .. .
32| 38 I 33 34.3 34.5 1 3451345 [....do ... .| Rain,
2| 36l 20263 345 1 34,5 | 343 |'Weaterly.....0: Clear,
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Date,

JuIGTS

Meang ..

Fcb .

TapLEe II1.—Record of temperature at hatoking-house, §-c.—Continued.

Toemperature of air. Temperature of water.
. . f A N . . . Wind. Weathor.
g g E g 2] ] =} §
4 . & & > o & [
= e o = -~ - o =
ki 28 32 (923134 34 34 34 Easterly ...... Snow and rain.
34 30 1125 {33.5(35 (36 |[34.8 Westerly...... ear.
=35 15 —- 2 .G [ 33.5(33.5|33.5 (335 Northwest.... Do,
& 29 319226 | 34 35 33.5 | 341 | Variable ...... Cloudy.
33 31 2| 286 3351335 |35 1335 (....do......... Rain.
19 W —2110.6 |33 34 33.5 1 33.5 Sont]l\vost ..-.| Clear.
=1 10 3 0.6,33.5( 34 33.5 [ 3.6 | Wosterly... Do.
~3 ! 71—-11]1 33 33.5 | 33 33.1 | Northweat ... Do.
-4 90 30 | 12 33 33.5 §{ 33.5 | 33.3 | Southeast ..... Snow.
34 46 15 [ 31.6 1 33,5 33.5 | 33 .3 | Variable ...... Cloudy
. 1 15 30| 15.3 33 33.5 | 3.5 ) 33, Northweat ....: Clear,
33 39 39 ( 37 33,5 (33,5 [ 33.5 [ 335 | Southorly ..... Cloudy.
41 42 32138.3[33.5(33.5|33 3.3 [....do .........| Rain,
20 22 2] 213 ;33 33.5 | 33.5 | 33.3 | Northeast ... | Sleot,
P2} 34 Q7 | 2.6 | 33.5| 34 33.5 [ 33.6 | Westorly...... Rain.
14 27 28|93 |35 34 34 | 383.8 | Southerly ..... Clear.
32 36 3210333 34 34 34 34 Northwest ....[ Suow.
32 34 25 130.3 | 34 34 34 KL Westerly...... 0.
14 15 9]12.6)33.5) 34 33.5 | 43.6 | Northwest ....| Clear.
1 9 18] 7.3]33 34 33.5 | 345 | Northonst ... Snow.
4] 22! 15|17 3.5 | 34 33 33.5 | Northwost ....| Clear.
2 2 14 {13.3 (33 33.5 | 33 &3 1 | Basterly . . De.
23 Q6 22| 95.3 | 83 33.5 | 33 33.1 | Varinble .| Cloudy.
15 3 8% 33 335 | 33 33.1....do.... . 0.
-1 4 ~151-4 33 33.5 | 33 33.1 | Northwost ....[ Clear.
-2 19 14 | 36 33 33.5 [ 33.5 | 33.3 | Variablo ...... Do.
18 28 13 ({ 19.6 [ 33.5 | 34 33.5 | 33.6 | Northerly ..... Do.
.................. 18.4 Jiceees]reeans]onnna] 34.0
19 23 9 (17 32,5 | M 34 33,8 [ Northerly ..... A little snow.
-1 1 3| 1 33,5 | 84 33.5 1 33.7 | Northwost ..... Pleasant.
=13, 92 Q1|10 38,5 | 34 33.5 1 33,7 | Northerly ..... Do.
17 3 32| 28 3.5 4 33.5 | 33,7 | Southerly ..... Fougy.
- 25 91187 |33.5] 34 33.5 | 33.7 { Northerly ..... Pleasaut,
-3 32 Q8 119 3.5 X 34 33.8 | Southerly . ... Do.
29 40 341343 34 34.5 | 34 34.2 | South-southo'st! Plonsant in norning,
clondy in oevening.
24 40 30 | 31.3 | 34 34.5 | 34 34.2 | Northeast and , Snow in morning, plens-
westerly. ant in ovening.
18 33 9120 34 4.5 | 34 34.2 Nonhuly Plensant,
0 11 0| 37|34 34.5 § 34 34.2 . .| Wind strong ; cloar.
=11 19| 13; v ,335[34 |34 |33 Norlh(\ast ... Spow.
12 P23 011334 J4.5 | 34 34.2 | Northerly Cloudy in morning, cleat
. in evoning.
~ ¢ 17— 2 3734 34.5 1 24 24.92 | Northwest ....| Clear; wind strong.
=1 15 0] 47 3 34.5 | 34 34,2 | Northetly ..... Clear.
-8 W| — 1] 57|33 34 33.5 % 33.5 | Southerly ..... Clondy and pleasant,
-6 30 30 | 20 33.5|33.5|33.5133.5 | Nor thcrll and Cloud) ; wind varlable,
southorly.
29 36 27130733534 34 33.8 | Northerly ..... Clear.
12 27 15| 18 34 34L5 | 33.5 1 34 Northwest .... Do.
22 31 32923 3 .51 3 34.2 ) Southeast. Snow,
i) 32 10§ 23.7 | 34 33 33.5 | 34.2 [ Northwest .| Clear,
-4 W 20 | 14.3 33 34,5 | 34 33.8 | Northoast . ... Cloudy ; wind variable.
2 em) 17l 33 |4 3351305 e, Hoavy suow.
10 2 8113 33.5 | 34 33.5 | 33.7 | Westorly and | Clear.
southerly.
~ 47 13 6| 50433534 33.5 | 33.7 | Southwoest . Do.
=13 34 24 15 33 34.5 | 34 33.8 | Southerly and Do.
1 westorly.
2 30 20 | 2 33,5 34.5 | 33.5 | 33.8 | Northwesterly Do.
0“ 33 20| 24.3,33.5 | 34 33.5 | 33.7 | Northerly ... (ondy ; wind strong.
2 40| 29{32 (3534 335 (337 ....do......... Cloudy.
................ 178 Jeeeceaeifaea ) 335
21| d0| 20|32 . a35|34 |335 337 | ..e....... Cloudy.
261 40 16 | 27.3 [ 84.5 | 34.5 Northorly . Clear.
24| 32| oplera|ay |3 do Ll Snow ; wind atrong.
\21 26 121107 1325 [ 34 “Northwest ... Cloar; wind strong.
51:1 23 9|11 |33 34533 |32 ..., Clenr, calm.
3 a9 25 187133 34.5 Northerly nnd | Cloar.
southerly.
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TapLy II1L.—Record of temperature at hatching-house, §¢.—Continued.

‘_-/
Temperature of air. Temporature of water.
N : : 3 . : : : : ind. marks.
Date. g g g 3 g g g § Wind Re
& & 1 a | & E &l &l 8
~ - S = ™~ - o A
1873.
March 7 ) 36 28| 28733 34.5 [ 33 33.2 | Snuthwostorly | Cloar,
8 30 38 36 134,733 35 33 33,7 [ Southieast .. ... 0, ing
g 35 41 W | 32 33 34 33 33.3 | Westerly...... Suow-squall in morniné:
clear in evening.
10 23 20 15 | 213 | 33 3251326 |32.% | Northesst..... Heavy anow.
1, — 4 40 42 ) R 7 35| 34 32.5 | 33 Easterly ......|.Tn evcening snow.
12 30 40 %4 3.3 |33 33 33,5 [ 33.8(....do......... Clear,
13 6 43 26 | 25 33 35 33.5 1 34.8 | Northerly and Do.
westerly.
14 B 41 30 | 32 a3 35 33 33,7 | Northerly ..... Do.
15| 20} 42| 36385733 |35 |33 |337 Southeasterly . Cloudy,snowinevenins:
16 34 43 3| 36 33 34 33 33. 3 | Southwest .... | Clear and cloudy.
17 2 40 T 2.7 33 35 33,5 1 33,8 : Northerly..... Clear. 1
1| 13| 41] 3020733 |355]335|34 |Southerly and|Clear morning, cloudy
easterly. ovening.
19 30 42 26 32.7;33 a5 33,5 | 33.8 | Northeast..... Cloudy. .
20 1 36 30 (2.3 33 35 33 WY ...do......... Cloudy, snowin eveniik’
21 32 37 31| 33.3 325134 33.5 | 33.3 | Northeast  to | Lcavy snow last night
southwest. anow in evoping.
P 26 36 29| 30.3 [ 33 35.5133.5 34 Northwest ....| Clear.
23 205 46 2| 81 33 35.5 [ 33,5134 | ... Cloudy.
24 16 40 111 223+ 33 35.5 | 33.5 [ 34 | Northwestorly | Cloar.
Q3 4 34 23 [ 20.3 (32535 33 33.5 | Northerly Do.
206 | —24 39 35327, W 35.5 | 9.5 | 34 Northeast .....| Rain in ovoning.
27 24 32 W | 33 35.5 [ 33.5 ] 34 Northiwest ....] Suow in morning.
28 6 34 321 90.7| 33 35 3.5 | 33.8 ! Southeast ... Clear.
29 32 44 36 [ 57.3 ) 33 35 33.5 | 33.8 | Southerly and | Cloudy and rain.
easterly.
30 36 43 32 ] 37 33 34 33 33.3 | Hasterly  aund | Rain.
northerly.
31 30 36 34133332534 325133 Northeust.. ... Snow.
Means ... ito.iifiieenc]iaenns -0 U RN B PO 33.9
April 1136 L1 T PO P 325 |3 |o]..... Clear in morning, cloudy
in ovuning.
2133 32 S 34 foll]....-. .1 Rain and sloet.
3 034 2 .5 I Cloudy.
4137 (43 2.5 [ 33,5
5132 49 .5 5 .| Weasterly Clear,
6, 33 42 2] LD ... .. Yasterly Clondy and rain.
T34 40 .5 .- .| Southorly ..... Do.
8 34 37 2.5 - doeoudo L .| Rain,
934 40 2.5 .. e-eedolL Cloudy and raiv. "
10 ; 35 43 2.5 |33 ... |e..o.. Southerly and | Rain in morning, clea
, I nportberly. in evening,
11 ; 32 46 |eeeiii]eannes 32.5 (3 |........ Jooenecanean e Clenr. in
12| 34 5 T P 2.5 (33 f.o...]eeaen. ! Northeast..... Partly clesr; rain
ovening.
13 | 34 i+ I PO SN 3.5 1 33,5 [, ..ioi]eennnn | Y I S, Cloudy and rainy. "
14 | 32 a8 |l 325835 oo e, Suuiw in morning, the
rain,
15| 32 49 .5 ] 34 Raiu,
16 | a5 45 34 Cloar.
17 1 36 48 34 . Do.
18 ; 37 49 34 .1 Easterly ....... Rain.
19| 34 136 33 I Northeast . ... Snow,
20 ; 41 50 35 Westerly...... Clear.
2t 35 48 33,5 Northeast.....| Rain.
22 | 40 50 34 West....o.oo... Clear.
23! 36 47.5 35 .i Northwost .... Do.
o4, 43 57 51 36 .| Northeast..... Cloudy
25 | 44.5 | 50 5358 N U RO Do.
260 415 | 4 37 Northwest ....[ Mostly clear,
27 | 40 55 34 Clear.
2842 158 42 codo L .1 . Do.
29 | 39 60 43 Southerly .....| Clear and somo cloudy-
30|38 |61 43 cedoLll Clear.
Mcans ...| 36.3 { 46.5 |. 371346 ... ...,
May 1045 les |......[..... 41 48 Northerly..... Clear,
244 60 | |o..... 45 49 . Southerly ..... Cloudy.
3t a4 > S OO PO 44 44 . Northeast.....[ Suow,
439 49 ..., e 42 47 North..c.e. ... Clear.
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TavLE IIL.—Record of temperature at hatahing-house, 4§c.—Continued.

Tomporature of air. Tewmperature of water,
Dato. A X — Wind. Remarks.
g £ l g
d I3 2
— | ~ I_A
3 672 ’
o5 146 47 ....| ...... Northerly..... Showery.
G142 52 .| Westerly. Clear.
1 l 44 54 do . Do.
R 44 55 Senthwe Do.
948 54 Ao ... Mostly clear.
10 | 49 52 Southieas! .| Cloudy; ovening rainy.
It 53 < T PO IO ....do .........{Cloudy; somse raln, in
ovoning thunder.
1? 52 53 Sonthwosterly | Cloudy; showery.
13145 56 Westerly. ... .. Cloar.
Wl 55 Northwest ....| Cloudy; little rainy in
- morning.
15| 42 56 veeu0 ...eeeo..| Cloar aud cloudy.
16 ) 45 56 . Northerly ..... Cloudy. .
17 | 48 56 Northwost ....[ Cloar and cloudy; show-
ory.
18 1 45 58 Westorly ...... Mostly clear.
19 | 50 57 Northerly ..... Cloar.
2 | 48 59 . North ..o . Do.
25 43 58 Southwest Do.
22 | 45 54 Southerly .....| Rainy.
23 | 51 58 Southwest. ....[ Cloudy.
AU 52 58 U - O Clear evoning; thunder-
shower.
25158 |79 64 Northwest ....| Clear.
26 | 50 4 64 .| Southerly ..... Do.
2757 72 61 ceeellO Rain in morning, clear
in ovening,
:‘:8 52 6 U Sonthwest ....| Mostly clear.
29 Go 79 Northerly. .... Clear.
30 |57 . |50 cedo il Do,
a7 62 Nortliwest ... Do,
Meang | [ ——
o) 481 , 6.5 |

Tanry 1V.—Observations on temperature of Penobscot River, at and ncar Bucksport.

andStation
up i Iec(‘-i\'(s
Tivg suny

aby tittio

nul‘?l:'ﬂtiou 3i

“"’Weir 5
Spth 1o the curroent, that
' 8bout 30 feet at low water.

¢ western shoro.

1 in fn the eutrance of the ** Thuronghfare ' that soparates Bucksport from Orplan Island,

8, with tho lood-tide, a great deal of water from over extensive muddy flats, which warm it

1 'Y weathor, and on cool nights may have tho ogposlto effect. Being on the eaat sido of the

ML !‘I)lgwrnlng ann haa Jess oftect than 1t wonld on t 3

Q‘.v“u" 238 in the main channel, opposite Fort Knox, and the tide was 8o strong that no satisfactory
0n8 of Yottom-tomperatire were securod.

Depth, about 30 feot.

8 at tho southorn end of Orphan Island, (town of Verona.) in closo rmximit_v to a good
sots up aud down tho western or main chaunel of thu Penobscot.
Obsorvations hore wade at or a littlo before low wator, each day.]

[

j?,, Temperaturo of water.
=
& Station 1. {St2HON} geation 3.
State of tide. Za Wenthor,
® '»; . Y
@ 2]

© & g 51
2 £
3 U)= a 0
Hrs.

Lowainck.....oeeee.| 8

Flood ..ooovivennn.... 10

R« L T, 04

Ebb....oiiieaoii. 2

Flood ... .oieeein.... 8

High slack ........._. 12

Low water .oo.oovnnnfenn...

Low slack............ 8t

Highalack ..ooveen.. 12
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TanLe LV.—Observations on temperature of Penobscot River, Je.—Countinued.

- —

Date. | Hour. Stato of

ter.

tido.

Tiwe 8inco high wa.

VWoeather.

Temperature of wator-

Station| geation 3-
L

[ez]
~
B
=4
=
(=}
=]
—_

©

\ Surface.

DBotton.
Surface.
Sarface.

Juncld |{10a.m. | Bbb........

July

20| a.m. | Low water .

0/........ High slack .
21| a m. | Low water .
2|7 pom.j Flond.... ..

22| a.m. | Low water.
228 a.m.| Low alack ..
221 p.m.| High water.
22| a.m. | Low water .
239 a. m.| Low slack
23 (14 p.m.| Early ¢bb .
23| p.m. | Low water .

24 (3 p.m. Furly cbb .
25 |83 n.m. | Low water .
25 1: p.m.{ High wator
25 |8 p.m. | Low wator .

26 |10 a. m. | Low water past ......

27 [10n.m. | Low water .
27 4 p.m.| Larly ebb .

8|........ Low watet .
285 p.m.| Early cbb ..

20 ..., Low water .
99 (1 p.m. | Low water

29 (6 p.m. | Justturned high water

30 | 64 a.m. | Early ebb ..
30........ Low water .

Mean during June..
Mean during July.

GONETAl MICAI «cev e mereeeromactiecaeaeeesacunnnnncansonnersnnnns

st ...,

1{8 a.m.] Highwater...........

1(2 p.om. Low water ...........

211 m. | High water. . .

23 p.m.| Low water . .-

3|94 a.m.| High wator. .

3| pom. Low slack. . ....o.o..

4 [ 11 .| Early ebb ..

4] p.m. | Low wator ...... P

5| Noon.| Earlyebb ..o .. 13
5 .. | Low water . U PR
G| Noon. | Early ebb ... SR )

6] p.om. | Lowwater ..ol
7|7 a.m.| Between low wator 7%
aud low slack.

7| p.m. | Low water.....ooou, fenns .
86 a.m.|....do. ...l [
€11 p.m, Far Iy obb ....oo.o.... 0
8 {74 p. m. | Low slaclk .. O I
91 a.m, | Lowwater...ooveiineennnn
9|94 n.m. | Low slack.. ... 2%
912 p.m.| Larly cbb ..
10 ... Lm(\l wator . PR

show or,

‘Thunder-shower .
Clear after baze..

Clear ..
.. do

4
p

........ 45 y
cinlinbon) se | 8
47 Hl
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Taury V.—Observations on temperature of vwater in Eastern River and Dead Brook,
Orland, Me.

“_?Gmh of water in Eastcrn River, 16 feet; in Doad Brook, 53 foet. Dead Brook is n long, shallow
Rivg;n’ and the observations were taken at the point whore salmen were kept in 1871, Eastern:
comes from largo ponds, and the temperaturc was observed within one-balf” wile of the outlet of
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al

o1 of ¢,

om.]
Water in Eastern River. Water in Doad Brook,
Air, . :
Date, Bottom. Surtface. Botton. Surface.
a8 g | | & |8 | |& |5 | 4&]| 8 i | € | 8 | €
4| a E ilal| 8| s|alEl|c|alilalald
— i‘ « =] © ot = © Gt = © o A © o =
Alﬂvz
““~§7 ..... 68 | eunaulinennn 755 |eeeuss)... S ... 6250 .0l [
2(8 52 81 166.5| 12 73 2.5} 170 T4 7?2 62 11 G6. 5 | 6L 68 64.5
,J 41 10 ] 60 70 74 72 Tt 73 7 63 63 63 62 68 66
1{0 o6 56 ¢ 56 70 67 62.5 {10 63 i) 63 61 62 63 60 66,5
Sep, SLyostd oeslousier lev lea |66 168 o7 |57 |62 |ses|s5T |62 59, 5
" ‘1) 54 69 62.5 | 67 131} 68 67 68 67.5 | 37 62 59.5 | 57 62 oS
=] 92 Gy 60 G7 68 67.5 | 66 69 G1.5 ; 60 Gl 60.5 [ 60 G2 61
31 521 6o [ 51 GG G6 66 66 66 46 59 62 60.5 | 50 i 60, 5
f 44 61 | 52.5 | 64 65 64.5 1 G4 65 64.5 | 59 61 60 59 61 0
H 43| 70 : 56.5( 63 67 65 63 63 655 : 53 03 58 53 63 o8
2| 98t 7 62,5 | 64 67 06.5 ) 64 68 66 55 64 50.5 | 56 61 58,5
. 45 [ 70| 57.5) 63 67 65 63 63 65.5 | 55 60 51.5 | 55 GO 57.5
tang. 19 G8 ! 59.1 [ GG.G | 68.9 { 67.5 ( 06. 3 l 69 67.5 ) 58 .4 63.2 ‘ 66. G l 58.3 1 626 66. &
\ l | .

T .
AbLe VI —Observations on temperature in Sandy River, at New Sharon, made by J. I\
Pratt, M. D.

roLS,t’,‘g‘{m 118 above the dam one-half of a mile; depth of water, 15 feot. Station 2 is below the dam
18 3 depth of water, 10 foot.|

TEMPERATURE OF WATKI, (FAHL.)
TEMPERATURE
OF THE Allt, Station No. 1. Station No, 2.
Dato, (rayn.)
Bottom. Surfaco. Bottom. Surface.
-
2 p.m. | 7a.m.|2 pem( Yam 2p.om | 78, 2p.m.
|

62 ... 63

........ 62 62

FPUURN F T 62
62 (........ 63
(1Y 62 64
65 G4 64
GG 68 68
6y 68 68
6% 68 | U o 67 |........
63 69 67
GG G8 63
68 69 Gt

854 | 506 X 75 | 52 608

G5. 4 , 66.2 67,7 63.2 63 l 65.2 67.5
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TABLE VIL.—Obscrvations on tomperature of water in the west branch of the Litile Andro®”
coggin River, at Norway, Me., made by A. B. Crockett,
r
[Tho place where the obsorvations were mado was about one-eighth of a mile from the falls, in W}?itlfﬁ
eiclt to ton feet deep, boing the deepest to be found. Tho bottom temperaturo was obtained by sto
a can and raising it by a line attached, as in the otber cases. This stream drains Pennesse
Lake, o body of water of about 200 acres in area, deep and pure, snd the place of observation was
dilstmlux]s below the outlet, but before reaching that point the water passed through numerous
‘wheots.

Nl asscd
a0l
il

° TEMPRRATURE OF WATER, (FAUB.)
TEMPERATURE. OF A '(4—/
Date. THE ALK, (FAHK.) Bottom, Surface.
. [ e e
6am. | 2pm | 6am | 2pm. | 6om | 2P '“/
1872, . -
August 23 ceaen B T O 8
2 77 10 4
a5, 0. 7% 72 K
26 76 72 i
a7 6 76 T
9 74 0 u
29 55 72 6 72
30 51 68 69 65
31 10 67 G2 6o
Sums 6 5 549 661 551 oe
Means ..... s 25,3 61.2 68.6 73.4 69.6 62
TanLE VIIL—Statement of salnon bought alive at Bucksport in 1872,
{The weights recordod in this statement wero obtained, not by actual meusu'roment, but by jndﬁmon'

at sight, a method which is lable to error, but whon passod by an exporlenced person generally Con’hz
very near the true weight. In the third column are givoen the initials of the persons who furnishe t
salmon.  Tho number of weirs controlled by each person varied largely, J. A. W, having the salmo
trom only two, J. W, from four or five times a8 many. J. A, W.'s sahnon wore brought only front
northern part of Orphan Island, a distance of less than halt a mile; A.’s from threo miles down ?
river; J. W.'s from points still farther down, distant about four milesa; still farther, about five ©4C"
trom Bucksport, arounnd the south end of Orphan Island, were tho weirs that furnished A. H, W.'8 ﬁﬂl"d
ou. The number brought each time generally included the catch of all the tides that had jntorven’
sinco the last delivery recorded—commonly two tidus, sometimes one, sometimes three or moro.)

~ 3 d o | e .
= =
g g 23S |5 B
i3 AENEREE
- - . 4 g e
I S | Weigbts of salmon in pounds. % z ¢l Qg P
A AR
g £ 5 | E|E| T |Es} 8
= 5 B = & - ° e B
A = “ < | 4|8 |« | A
1872, Lbs. 20
Juve 1 ; — 11 11 5028
3| = 10.5 aj10.5| %
6 — 13.1 1] 2
7 9. 12 B 1R hat
8111 19 25
sln 10.6 } 7[11.6
¢ | 11 10
10 | 11 10.3 l o
101 10.6 !
19§ 11 g | 8108
0] 7 12 J .
ST 12
1t 1. 12.5
nl st 4812 £
nj 1 10.4
1 sl;. 15.5
12 13.9
12 1 T }29 16| oM
12] 1 12.1
13| 10 12,5 l .
19| — 12.1 2
By — 109 J 40 1.9
13| — 1.1
14 1 10, 12,16,16, 21 ... .. .. 16.2 ]
14| 3 9,10, 10,10, 12, 13, 24 3 | 13.3 20
14| 3 pom| JW. loéioé;(),u, 11,12, 14,18, 19, 22, 15.4 | » 32| 14.2
|3 pm| 1w 9 | 10,10,10,10,11,12,12,12,20....| 107 | 11.9 J
151 10.30 aom. | J. AL W, 5 o e |13
130 4 pm A HW.| 12191,10,9,218 1516, 9,12, (3=40)| 161 | 13.4 2
15 4 pm| J W, 10 § 12,11, 104,11, 113, 9, 12, 11, 113, | 112 | 1.2 | & W {116
12}, }
15| 4 pm A 7 120,11,10,9,9,9,7ccerreenn PO B £ S (14
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e =8

[2.X2 F T NEX)

@® @o=cier

TABLE VIII.—Statement of salmon bough t, §.c.—Continued.

g g 21,
s L § C -
o = Y &0
8 @ B ]
1 3 | Weights of salmon in pounds. 2 E
8 g 53 23
™ a B “'-'_ E
g 3 g &t ]
o e = &L 12
[ Z “ < «
| Lbs. | Lba.
5.30a.m . 15 ..0 18 17,16,12,12,12,12,12, 11, | 191 | 127
10, 10,9, 9.
6 am|AHW[ 12 -~, 18, 15, 12, 11, 11, 11, | 176 | 14.6
6 am| JW. 5 a5 (17
3 pom|Jd. AW 4 48 |12
6 awm|AHW.: 1 ng, 141 10, 11, 10, 15,15,11,12, | 139 | 12.6
11
6 am| J W 17 1 163, 15, 104, 114, 108, (12=133) ..| 197 [ 1.5
6  am 8 20,12 12,13, 11,10,6, 11 ........ 95 {11.8
6 afd. A W Q- o5 I 9 |12
7 am|A MW 6 910,10 10, 11,12 aev..] 62 [ 10.3
7 am | J.W. 5 11,11,12,98, 108 .o vieieniean.. 54 | 10.8
7 am A, 59,9810, 104,18 .cciieeniaian... 57 114
9 am A. 511, 11, 1:) 17,20 cecaeiaennns 76 {152
9  am|A L W 3100208, .00 ] 35 |16
9 am| JW 709, 10 m 10},1n 12, 22 8 | 121
3 pom|J AW 4 el 60 |15
3 o AL WD 10 | @R6D), 910,10, 100000000 107 |10.7
3 pow.| JW. 10 | 84, 10, 10, 104, 10, 11, 11, 113, | 128 | 123
, 20.
3 pmlJ AW, b R [ S Y 16 | 16
10 W A. 7 n 10, 10, 10, 11,12, 23 . 85 [ 121
10 am AW Y | 19, 18, 20, 20, 20, (5==49) 125 | 13.8
10 awm| JV 20 | 94, 10, 16, 10, 10, 104, 104, 11, 11, | 2614 | 131
11, 11 m,lu,m,m 14,20,
2 0
10 am|J AT 5 s 65 |13
10 aom A H.W.| 10 911,12 12,16, 16, 18,18, 20,20 .| 152 | 15.2
10 awm| JW. 16 | 10, 10, 10, 10, 103, 164, 103, 11, 11, | 176} | 11,3
11,11, 11, 114, 114, 12, 12.
10 am A. 5 1 04,10,104,14,16 . 60 |12
10 am | Jd, AW P 35 | 11.6
10 am| J.V 7.9, wa, 104,11, 114, 114,20 . 84 |12
i aoa [ AL LW, RIS §T 20 £ S, 24 112
10 am A. 7|0, 0 n 12,12,19,22 .... 94 |13.4
7 pm|Jd AW 310,008, L I 35 | ILG
7p.m..... BAYA 13 | 0y, 10 10, 104, 103, 11, 11,11,11, | 1554 | 1.9
114, 11; 18, 20.
4(90,10,12 . .....cccnnn.... 10
8] 84.9,9,10,10,10,11,14 ... 10.2
493,10 12 10.5
21914 1.5
L 14.7
400,10, 11,22 . ceinenennnenacnaaa| 52 |l
8 | 9,94 10 11. 12, 16, 18, 2 53 | 13.2
90 | 1, 13,13, 22, 29, 923, m; 233,234, 107 | 1.8
7| 84 0y 11, 12, 18, 20, 21 100 | 143
14 | 8,0, 10,10, 10, 103, 11, 12, 12,12, | 184¢ | 13.2
12, 13, 18, 18.
. ] 0 9,10, 103, 0, 22,23, 23 .......| 103} | 12.9
A. 9| 0,9 10, 10,10, 12, 12,20,24 ...... 116" | 12.9
Tp. . 10 1o 10,11, 11,12, 12, 124,13, 18,80, 1314 | 13,1
Tp.m..... JAV. 15| 9,10, 10, 103, 104, 104, 11, 114, | 1944 | 12,9
114, 124, 124, 13, 20, 20, 22,
Tp.m..... A HW G | 94,10, 10, 11,12, 125 65 | 10.8
Tpm..... J. W, 50 8}, 104, 104,11, 124 . 51 10,6
Tp.om..... A HAW 3110,10, 108 ..ooiieii il 31y 105
Tpom..... J.W. 10 | 9,104, 103, 11, 114, 113, 14, 143, | 123} | 12.3
144, 18.
Tp.m..... 619,10,10,10,11,12.............. 62 | 10.3
Tp.m..... A. H W.| 10! 910 10,11, 11,12 14, 145, 15, 17.| 193¢ | 12.3
Tp.m. ...} JW. 10 | o}, 94, 10},11 i1, 114 14,1510, 122 | 12.2
J.A, 510,10,12,1 2 56 | 1.2
Ipom..... A H.W, 6| 0,10, 10, wg 664 | 11.1
Tp.m..... J.W, 13 | 8,10, 104, 11, 11 12 13,13, 134, | 171 | 13,1
144, 16, 18, 20,
A. 6| 9,94, 10, 10, 10;, 15 eeinannn, 64 | 10.7
Inm..... A H.W, 5 33,10,11, 124, 22..... 504 | 11.8
Ipm..... JW. 61 11,11,1516,21,92. ............ 95 |16
Tp.m..... A H. W, 9 ] 10,10, 10§, 114, 12,12,124,13,16.} 1074 | 11.9
Tp.m..... W 151 104, 103, 11,11, 11,114,12,12,19, | 185¢ | 12.3
12, 14, 14, 14, 15,15,
Tp.m.... A. B0,0813. .. 0 e 314 | 10.5

S— iy
fdwhwvw\_,_dmx._v__w_\_v_wvvw\_,_wa‘“w_d\_‘ﬁb‘,_wv —

] Total for each day.

21

41

34

19

1”7

14

34

1

19

P4}

11

weight
for each day.

Average

13.4

1.7

13.3

12,9

13. 4

13

11. 4

121

l Price per pound,

20 19

104

19

19

19

18

18

18

18

18

19

20

21

18

19
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SUMMARY.

Salwmon | Aggregate

Date. Lought. weight.

Number. Pounds.
June 1 to 15, 1872, inclnaivo 231 2, 8303
June 15 to 30, 1872, inclusive . 309 3,°8804
July 1 to 8, 1872, inclusive .ccoceeeenaaa. o . 152 1, 8593
7 U2 | 8, 570¢

Averag®
weight

e

1’0111115’5
12.5

12.2

General average woight, 12.3 pounds,

Tanre IX.—Statement of operations in the spawning season of 1872 at Bucksport.

Mother sulmon Lgps.
= L @ @D —
N £ . E"g Remarks.
§l=2| 2% | 2 § |82
S = | ®mg &2 tt ] S8
3 < Elagl| 33 B g 5E
5|3 3 S = o
~ A “ | = B 3 % &
1872.
1! 0ct. 28 1 7,600 | 100
2| Oct. 28] 1 8, 7 974
3! Oct. Q@ 1 10, 300 | 100 . t
4| Oct. 28| 1 12,400 | 973 | Femalo very large; one or both eyes lost.
5| 0ct. 28( 1 ,200 ¢ 97}
61 0ct. 28| 1 7,600 1 974 | Hoavily miltod fromn ono male.
7! Oct. 28 1 7,600 | 100
8| Oct. 28 1 9, 808 | 100
9| Oct. 28} 1 12,400 | 100 | Large female.
10 Qet. 2| 1 10, 300 | 100 Da. 00
11 Oct. 28| 1 300 | 95 | Egge came bard; fomale supposod untip
and roserved.
12 | Oct. Q@ | 1 700 | 100 | Female small.
13 [ Oct. 28| 1 10,900 | 100 | Abundantly milted,
14} Oct. 28| 1 10,300 | 100 | Femalo large and yiclded eggs easily-
15 | Oct. 23 1 11, 400 87%
16 | Oct. 28| 1 7,600 | 100 | Milt not very plenty.
17 1 Qct. 28 1 13,000 | 100
18| Oct. 28} 1 6,500 [ 973 | Milted heavily, 1
19 | Qet. 28 ) 1 1,000 | 22¢ | Fomale appeared unripe, and resorves i ard
2 Oct. W] 1 6,500 | 974 | Turned into troughs while adhexring !
. togrother.
21| Oct. 2R [.... G. 500 | 100
22 | Oct. 28 1 8,200 97}
23| Oct. 28] 1. 8,700 074
24 Oct. W 1 8, 200 95
251 Oct. 281 1. 3,800 | 40 | Keptin one pan and not stirred.
2, Oct. 281 1 7,600 | 100 | Stirred 5 minutes; sot in three paps.
27 Qct. 28 1 13,100 § 100
28 Qet. 28| 1 ,600 | 97¢ | Milt scanty; stood in three pans.
29 | Oct. 28| 1 7,600 | 973
30 Oct. 28 1 , 00 974 [ Stirred in ono pan.
31 | Oct. w8 | 1 13,000 | 100" | Stirred in throe pans. . ntys
32| 0ct. 2| 1 13,000 | 100 | Fomale large; wale sruall; milt gcavﬂ)'-
stirred 2§ minutes, thon watored hes
and let stand in threo pans. ’
33 | Oct. ) S PPN O P, 7,000 | 100 | Stood in ono pan, £ egh®
34 | Oct. 29 2,700 | 100 | Usnal way. The two followiug lot o
are from samo fish, tnes
35| Oct. 29 1,600 | 0 | Watercd first, then stood 2 minutos o,
b N R A cemeeeen nilted by pouring in wator and milt
han containing lot 34. sited
36 | Oct. 1,100 | 20. | Waterod firat, stpod 2 minutos, then ™M
direct from male.
37T 10ct 29112 |.ciiifeeeeceiecnenns 81,700 | 99 | Usual way. rday;
38 Oct. B Ihi|eeiis|onn —vos:| 3,300 | 95 | Fomale thiatwas thought unripe yestor iy
Ezgs camo hard, with some 100! e
soie egge lolt jn fish; mile abundant.
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Tanre 1X,
—~———
3§

<]

<]
"

1872,
38 Oct. g9
a gct. 29

ot. 9

2| Oct, 23
43
4 )()ct. 30
45
46 [

_ |1 Oct. 31
[]

LH]

9
b]

51
52
bix]
5¢ ) {Oct. 31
53
36
&

- foct, 31
6 | Oct. 3y
6 | Jet. 3
g | Oct. 31
@ Oct. g4
o Oct. 3
o | 2ct 3t
4g :\'uv. 1
&7 1“\{0\'. 1

Nay,

BN !
% | Nov. 3
7 «'\()v_ 1
72 }‘{(H’_ 1
3] Nov,
1¢ | Nov, |
% Noy, 1
’]Q NUV, 1
77 }\'ov_ 1
78 NOV, 1
'ID 4\'0\_ 1
g | Nov,
81 Nov, 1
@:. Nov_ 1
8 1‘:0"- 1
g | Nov. 1
8 ¢ ¢ Noy, 1
& Yov,
& Nov,
8 Yov, ¢

—Statement of operations in the spawning season of 1872, §-e.— Continued.

) Nnmber.

Ttk Pk G

—

Srermrm 0 = 10

o

[ R g S S U U

Mother splmon. ‘Liggs.
C] af &3
g W . . &3 Rewmarks.
- & ey ) = <
:.,.: =t = B 5’::
wg | ka2 b 2 28
s.: o5 > g >R}
- E’% B A 3T

5,900 | 100 | Well milted from two males.

4,400 | 100

7, 600 | 100

300 | 85 | Femnle was stripped yesterday; eggs of
this lot came with wmuch blood; milt
- fresh.
...................... 3,300 | 100
900 | 100 | Milted as usual; handled with care.
900 | 95 | Milted as usual, handled enrefully till after
ndhesion, thon pourced heavily.
900 | 100 | Milted ats usual, t{wu poured heavily before
"""""""" adbesion.
1,500 | 100 | Watored immeodintely after milting.
l 1,100 | 100 | Milt takon in water.

1, 100 7% | Egua; wator; 4 minutes; milt. (Formnlas
of this sort indicate tho exact order of
procedure and the time that clapses at

. oach interval; thus inthe above instanoce,
the cggs wero taken tlyst, thon wator
was :xgded, thon, sfter the lapse of 4 min-
utes, milt was added.)

100 | Dry metbod, but milt takon firss,
100 | Milt; water; 1 minute; eggs.
100 | Milt; water; 3 minutes; eggs.
1000 | Milt; water; 2 minutes; cggs.
100 | Milt; water; cgus,
0 | Not milted at all.
100 | Usual way.
100 | Cnrried to hatching-house during adhesien.
}gg Wator; milt; stir a few scconds; oggs,
100
973
100
100
100
100
100
100 | Stood long bofore milting or watering.
774 | This lot comos from a sucoud stripping og
9 all the femalos usod betore,
[]
973
100
100
95
100
024
‘!&'[2) Milt; 10 minutes; eggs; then as usual,
100
0
100
100
100
100
100
100 | Milt taken from fish soveral hours in nd.
vanceo and kopt in open dish.
100 | Five males usod.
35 |oeeennn Jeaeesaes 11,400 | 100 | Aftor standing 1 hour, in two paus, these
egas wore atill adhorent, and were oar-
['28 rf'od to hatching-house in that condition.
I 1 SN e 30,300 | 200
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TanLE IX.—Statement of operations in the spawning season of 1872, Jw.——C(ﬂl:ljd'/_

00

0t
92

93

94

101

106
107
103
109
110
111

112

114
115

117
118

134

Mother salmson. EggH.
= [N ]
5 "y ! E—ii s & Eé ‘Remarke
. 2|s2| Bu = 2 g%
g g | ug | &8 £ g8 2z
= s | 84 ] 2 3 o
=) A= E'—a 2 7 ~E I
1872,
Nov. 1 1 32 ieeeioi]ieeennn. 10,900 ; 100
(3L
31
<0
31
Nov. 1]10 32 |t ..l 92,600 | 98
28 °
353
31
30
Nov. 1 D N T ¥ N 12,600 | 100 ore
Nove L] 1 32 ... 9,500 ; 100 | Stood without milt, whilo ogge of 93 ¥
takon and wilted.
Nove 1{ 1) 30 |.eveiifieennnn. 8200 | 9%}
29
314
30
Nov. 2| 830 70,800 | 100
PO ST (PP X
3 ||
30
L
Nov. 2 1 -1 S PR 5,600 | 100 | Eggs camo hard.
Nov, 2 ) S 7t R DR DN 6, 500 | 100 Fnl‘r;mlc canght at Redman's bridge “nd
brought down alive.
R voliaas 200 1 95 | Femalo had been usod beforo.
;\v()\'. 2 1 10, 800 | 100
)\'u\' 2 1 4,100 97% at
Nov. 3| 1 500 | 100 | A spent fish that appeared to have J%
- come out of the poud.
Nov. 3 1 8, 500 074
Nov. 3| 1 7,600 | 100
Nov. 3] 1 5,400 | 100
Nov. 3| 1 « 9,900 | 100
Nov. 311 8,800 | 100 $u8
Nov. 3| 1 10,000 { 100 | Eggs Vﬁ!‘y small; eamo h:\lrd; fomalo ¥
beon kept over; supposed unripe.
Nov. 3| 1 9,300 | 100 | Eggs cxlm{! hard; fﬁllrl)lil](! was tried befor®
. auil supposed unripo. g8
Nov. 3| 1| 31 jeeeeveifonnnnn. 7,600 | 100 | Femalo in very flue, plump cendition ; €6
, camo bard.
Nov. 3| 1 10,000 ! 100
Nov. 3| 1 6,000 | 973
}{0\. 4 1 6,700 | 100
Nov. 41| 1 5,000 | 973
Nov. 41 1 500 { 874 | Eggs came with much blood and water-
Nov. 4 1 P] 5,900 | 100
Nov. 4 1 2 6,800 | 100
Nov. 41 1 3 8,200 | 100 . i
Nov. 4] 1 2 7,500 | 974 | Femalo caught in pond to-day and 108
. fow oggs then.
Nov. 41 1] 3yl 1811] 413 13 000 | 100 | 0 .
Nov 4 o 7,400 | 100 nd lost n fow eggs.
. L sod 99 29 500 0 | Eggs; water; 2 or 3 minutes; milt.
Nov. 4] 1| 31 8 0| 211 6,800 | 100
4\'0\. :‘_5 Iy m 9 54 2 8} 7,100 | 100
Nov. 51 1] 27 71 112 6, 100 | 100 50
Nov. 51 1| 313]| 12 8| 3 4 9,300 | 100 | Eggs brought down to hatching-ho®
: 5 300 R \vhlllo yot ahrunu{y m]hereli\lt.i
v 3, 100 insod immediately attor wilting.
}Lov. ) B < ) U PN IO { 5 800 | 100 i%;‘ ““3“" - 15
as 2,700 | 100 nsod immodiately.
}N‘bv. 1] 28 8¢ 2 4 { 3,800 [ 100 | Asusual. | 4 ol t0
{1,100 | 200 | Milted and watored as usual and onrriot
' hatching-liouso in § hounr. {nto
900 | 100 | Milted but not watered uutil poured
trougls aftor standing dry 3 hour. ing-
- - 1,100 | 100 | Milt; 5 minutos; eggs oarried to hatch
Nov.5| 1| 30 | 8 6] 2 4 house without water. e
1,100 { 100 | Milt; 5 minutos ; ogge carrlod to hatob
house with wator. caf
I 1,600 | 90 | Eggs; & hour; milt; water; 1 hour;
rfml to hatching-house. to
J [ 1,600| 80 | Eggs; 4 hour; milt; 1 hour; carried
. Tiatebing-house without wator.
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T .
ABLE [X.—Statement of o crations in the spawning season of 1872, §¢.—Continued.
— p pawning )
—
Mother salmon. Eggs.
] 5 % o9
e | T8 o o g2 Remarks.
; 5 2l=2] £ 2 2 Aag
= . C =1 3] 9
—_ R =5 |2k w | &E
Jase;, 1872, i
}38* | 1,600 | 974 | Eggs; milt, &c.
37+ . 1,600 | 100" | Eggs; water; 1 minute; milt, &o.
§38' Nov 5 1 a1 1,100 | 100 Eygus; water; 2 minutes; milt, &o.
139‘ R R E 3,600 | 100 ! Eyps; water; 3 minutes; milt, &c.
140' 1, 600 924 Lggs; water; 4 minutes; milt, &o,
141 Nov, 1,600 | 65 | Eggs; water; 6 minutes; milt, &ec.
RNy § 1| 2| sul 26| 7600100
WOV 6 1l gy | 10 210 7,100 | 100
"""" B S 4,400 | 58} | Femalo was killod in a rack at hatching-
1 honse dam. Eggs takou 2 hours after
141 Nov death, .
140 Noy' ? LR P Y PO 2,700 [ 95 | Sundry spent femalcs.
6 Xey I T L 1310 2 5| 6,400 | 100
0 Ney 21 1137 | 1813| 5 2| 14800 o1
L8 Ny ) 1l 9 6| 4 6| 10400100
119 Noy, 3 R I O I 2,700 | 97¢ | Sundry spont fish,
W Ky 211 2iel  &100| oni
DNy 911 25| 7200|100
A D SAT N [EPS UG IR IS 1,600 | 100 ‘| Sundry speut females,
e | Ry 2] 1 2'14'| 8,700 | 100
i Noy 271 512| 13200 973
o B N ER T T IR NS 3,800 | 100 Do.
BNy 00 13| 7100 | 8714
1;7 Nor' b} 12 8,200 , 974
58 Noy ? 9| 5400 | 100" | Milt rather scant.
| Nov: ! 12| Gooo| 95
15 | No 6| 14,200 | 100
8] Nowr 1 4,700 | 100

1
1 2
2 2
b 1 9
I 5
9 1 5
| Noy Y11 413 13000 9my
16y | Nov, 9| 1 211 500 | 100
15 | Nov, | 1 | 2 14 9,300 | 100
16¢ | Doy, 1| 49 9,400 | 100
1o | Nov. | 1 g10| 8700 100
oy, ¢ Q9 ¢ , 67
108 | Nov- - 211{ 7600|100
o 9| 1 18] 5900|100
WNey 91 1 315| 8200 | 100
173 | Noy D] 3 2 6,500 | 100
17 | Noy - I DOPB FOSSPON F 700 | 85 | Two spent females.
g (Now g 1 24| 8000 100
};g Il}ﬁvv ol ! 51| 12000100
\ 5 00
Noy, 10 [ 15 31" 23 ;88 1's)u Rich's Breok ; fifteen living females ; thres
1 ’ or four of themn nearly fuli, the rest
17? No nearly spont; onoe dead.
J Nov‘ o ol e 9,300 | G674 | Two dead feniales from Rich's Brook,
V-0 ceees 6, 500 2% | Femalo ripe aud good ; milt, about & tea-
18 gpounful from & dead tish, takon before
the oggs.

6,500, | 974 | Usual way, except milt taken from new
male that yicltl‘ud abundantly and kept
in dipper until used—say 10 minutes,

181 Samo milt tortilized all tho rest to 189,
lgg incluaive, X
183 | 3 N, 285 | 923 | Epgs; water; $ minute; milt.
iRg ov.11| 3 37} 15 3 2 11 220 [ 95 Epgs ; water; 1 minute ; milt.
1 163 | 774 | Eugs; water ; 2 minutes; milt,
l@E 151 80 | Ipgs; water; 3 minutes; wilt.
18y 175 | 85 | Egps; water; 4 minutes; milt.
183 202 | 8% | Eggs; water; § minutes; wilt.
189 170 | 85 | Eggs; water; 6 minutes; milt
19g |/ 435 0 | Eggs; water; 8 minutes; milt.

Nov, 11 413 2% | Bggs; water; 10 minutes; milt.

' 1/ 364 | 1610 410 11,400 | 95 | Usual way; was poured into pail a little

109y harder than usual; pourcd frowm four to
19 Nov, 11 five inches.

. nl‘;;*v. nidt e 1o 19| 400/ 0
t e :
.:](‘]"". (li“'si““(]:()lm' whieh wore takon at the same time, the milt was first taken in a dish dry. Eggs then
og g st and watered. Then, ufter the lapse of time specifiod in ouch case, the inilt poured in
ed, All then stand tikl froe.
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TaBLE IX.—Statement of operations in the spawning season of 1872, d-c.—Continucd-

-—/
Mother salmon. Eggas.
. ’S & 0
B &% A gl‘?‘» Remarks.
& ] <9 e 5 <5
B == =% =] 2 g
g |Eles | =2E ) B 5 | 5%
< s £l8a| 83 B g £3
S < RS 3 B Rt
1872,
. 48,900 | 100 | Collccted at Rich's and Lake's Brooks-
2, 200 0 | Taken from apccimens killed on 9th inst
2,400 | 52} | Brought trom Ricl's Brook,
4,000 [ 97%
1,100 | 35 | From two dead fomales.
13,000 | 100 | From Rich's Brook.
4,400 | 100
3,500 | 100 | Usual way.
2,700 |......| Experiments,
300 | 92¢ | ¥rom threo spent fish.
200 0 | Not milted.
9,500 | 90 "
200 | 90 | Eggs kept in a pan without wator 12 ho?
before milting.
200 0
400 0 | From a fish that has becn dend 15 hour®.
10 0 | Eags kept in a pan without water 30 101“ll
bofore milting ; milt from male that !
beeon dead two days. s
229 200 | 87 | Egge keptin a pan'without water 30 bo¥
Lefore milting ; milt frosh.
230 500 92} | Eggs from dead fish.
231 10,500 | 95 { From Rich's Brook.
232 230 | 81 | Picked from bottom of Rich's Brook. se.
233 20 {...... Picked up from brook noar batching-bo¥%5
234 300 | Eg‘:s kept two days without watoer,
tlien miltod with fresh nilt.
235 7.060 | 100 | Usual way.
236
to 1,000 (...... Experiments.
245
246 700 | 90 | From Rich's Brook.
247 1,000 0 Do. 0B
248 80 | 0 [ Eggs kept four days withent water,
niilted with milt from dead fish. - o0
249 30 0 | Eggs kept four days without water, th
milted with inilt kept fonr days. pen
250 100 | 128 | Ezgs kopt four days without water, ¥
miltod with new milt. .
251 300 | 30 | Eggs from doad fish,
232 100 | 524 it
2053 150 | 124 | Eggs talkon from dead fish yestorday ; ™
nOW.
254 200 0 | Not milted.
255 20| 0 !
256 3,300 | 72% | Eggs camno with mero water than usual
257 500 ] ot miltod.
1, 560, 044
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Tasyr X.—Experiments in transportation of salmon-eggs, from Bucksport, Me., to Winches-

ter, Mass.

[hoso 3 1 ived the common treatment of article traos.

i 9&E68 wero sent in small Iots, by express, and recoived the or d e
R\":'ltud I that way, the battered condition gf the boxes often attesting the rongh way i‘n] ‘(:l"tzhl;?:\‘x
“a Ueen haudled. ' A oxcept the last lot wero packed on disks of mosgnito-notting, sowed | u ol i
tlugs‘ N tlternate layers, with wot Log-moss, in tin boxes, and tho latter were inclosed in’ ar ;.,.cm e,
iuwu?{mcu betweon, & inch to1l inch, beiug tilled with nnwdm]!t,.r }511 ml)\mo ct;seﬂ.t(iuu;:zg l;::gf‘iezx?:l:‘diul rI:ud
veral layors arg vholo parcel.  The packages left Bucksport on the ston g
memlly l'cilcl)P,l'llt.;’l:;i"l‘dllt(‘,':;iirl‘;;ion It.he 1‘0110\\'ingldn,v. Beiug exposed to a severe temperaturoe on sev-

oral Occagions, whilg in the delivery-wagon st Winclhiester, sonio of thoe parcels wore ponctrated by frost.}
‘ ) Diedon
g |- 3 way.
& :
< 3 <
=
5 } Dato. g,g Lot. | Statoof dovelopment. | . | & Remarks.
£ 3 A g%
5 g 3 El 3
= K4 E’o ':'. e
A < “ | &
| — —_— — o
21 1872
‘Hg l gg Dee. 5 (38 daye.. :133 l
3}3 ¢ 50 BEZ ‘:: 33 g‘r::: 12 | o Packego frozen badly.
29i 3| Deo. 5 |26 days.. %
Qi 0 Dee, 5|21 days.. %0
el 30 Dee 9 |42 days.. : : ]
23 0 | Do, o |18 deys..| 80 Embryo covors yolk ....| 3| 6 Trozen 8o that the moss was
Rl 90 Deg o |34 days..| 185 ]...... do........0. i 17 | ag | Tuonen 80
@y M0 Dee 9|40 days..| 175 | ¥inbryo covera § of yollk. 35 | 70
261 3| Deq 9|25 davs..| 210 Kmbryonotexpanded...| 38 | 76
20! %0 Dec 17 50 days.!| 1] Hourt boating...........1 0 | 0 Packago inolosed in papor,
2y 90| Dee. 17 |46 days..| 80 ’ Hmbryo covers yolk ....| 0 0 which protocted ngninst
2| 300 Dec 17 [42.dayel]| 125 .o ... do......... oo eess ‘,1 - cold, and ngainst the jar
Wy ! 30 Dec, 17 |38 duys..| 175 | Kmbryocovera 4-50¢ yolk| 21 4;; J of rough handling.
M 30 | e, 17 1 33 days..| 210 | Embryo covers §ot yolk.| 1 e
parg gg Doc. 24 |57 days.. 1 g o I
333 50 Bgﬁ gi | 33 :};:;: 0 | 0 ! >Somo frostin tho box.
25 gg R(ec: 2 4 dug.. 18| a0 J
w0 100 | Noo 1 |:7:x:;~:ji 1 | Bmbeyo oxpanding - 100 ]wo
100 | Nov, 14 13 days..| 80 | Bmbryoboginning toex- [100 {100
125 10 ' i pand. o7 | o7
gxl](ﬁ) ’08 E\\'S: }?1 ' gﬂ:g: 96 | 96 %Nourly all died aftorwards.
Nov. ..
0 100 Nov, 14 J $ hour.. : 4} 4(11 .
o2 | 100 | oyl 90 ' 23 days.. 1} Bmbryocoversd-5of yolk 62 | 62
03] 100/ Noyl 90 110 days..| 80 Bumbryocovers ¢ of yolk.| 45 ; 45
300 | Nov. 20 | 15 days..| 125 | Embryo just beginning | 36 ( 36
404 ! to oxpand.
405 | 100 1 Nov, 20 I 11 drys.. | f«:)l
05| 100 | Nov. a0 | 6 days.. S
07| 90| Nov. 2 | 24 days.. 0
403 | 50| Nov. 21 ' 20 days.. 8
iy 50 | Nov. 21,16 days.. g
:10 §8 Nov, 21 ( 12 Qays. . :
Bl S ¢
N 5 ig: 3)..1’3 2; 33§: Eml»lryo ocovers wholo 83
4 H yolk.
43 50 | Nav. o5 | 24 days..| 80 | Xmbryo covors } yolk... 43 84
5 | Nov. a5 ' 20 days..| 126 | Embryoslightly expand-| 5 | 10
g | od,
45| 50| Nov. 95 ! 16 days. . (8)
50 | Nov. 93 1 11 days..
gﬁc Lg0g | 5,167 na ;
37 1y Jan, 7 days.. o i N wir
»3 g : 2 1| Packed with moss on wire
3;3 Sgg :}r::; ; ' Z‘ll :}2{: . 1 trays, and inclosod in suw-
201 %0 Tan. g days. .. 42{ dust.
gﬂ 5(5)8 gnn. 789 (}nyn..: H
42 aa. 7|71 days..! o 1 in
50 8. .4 annkml in tins as usual, in
gﬁ 5 3}31{ ; g: 32;: N 0 closed in sawdust and pa-
25 B0 fganl 739 days.. 70 J per.
50 | Jan. 7 !5%daye.. 10
\\ i
li

* . . -
he, ;P 1° ©Xcossive mortality in the eggs belonging to 1ot 175 I attribute lu part to their boing in an un
Athy state, b



Tatm X1.~Slalemento the trbuion o hehing o he sulwon-gge ol of Bkt hsenonaf 161, andof e disln‘butioﬁ of heyoung fh,

Tn what waters distributed,

Penabeot Rivee and triotaries,%000; Saioh Croix River, 1000 A
droscoggin and ribotaie, 90 M,

Merrimag o ibatarics,

Winooski sud Lanolle Bivers,

Merrimac River, 165009, ¥ystic Bivon 1100; Red Brook, 11000

Dlackstono, Pastucket, and Paweatack Divers,

Saugatock River, 4500; Southport River 4500, tibntarienof the Connet-
Weat River, 15,08 Myote Riven,500; trbutariesof Thamen Rive,
30,00; Housatonic Bver 060; stecamat Sort rautond, 500

eat Wig Creek and Togleay Croek, tributanig o the Hudson, 3440;
Juarer Croeh ributary to Solmon Rivr, Oswago County, 15000 Glags
HouseCre, Capugs Coum, tiatar o Ossegn Rive, 15100,

Tribatars of Delawane River, 1400 trbutary of Raritan River, 13
Jong Dlaod, 300,

Delware Birer.

ol Creok, ributary fo Sendusky B,

Kalamazoo, Saint Jowsph, Grand, Muskegon, Nandston, Au $able Rivers,
hoot equal numbers; Orchad, Walod, Whitowote, Dismond, aod &
fiv sualet ks,

Mevomesge River, 200; Oconomowoc Lake, 1000; Milwaykes River,

Noraber of aggs reseved, I
) No.ofyonlng
ity etiring, ol stlnon iy
Ormae (TSN Bt tributed.
auh g&itl\t:d Totl, " Auouat.
1 O OO PEU0| dmMel | MW g
New Eampebice IR R L R S 11
Vernent....... T 1 T
Massachosetts. A S )
Rhod Toand oo oo N X1
Gonpeetiont...eve.veoereenn BAOD EE M) G| KW 180
Tiliam CHt v GA oo Bow| B UM HW
N8 Y08 oo L Y T
KO JEF rvvreecanscafspionen Ao M 0] oW B
JHLE) T AT W am o am W RW %M
S nosm 9| w4
Mg oo vveerrvnnsisss hersreenas 48 83 B Bw) naw
RS0 OO 00| 0| R AN 1
Tl e ST Bal g
I |

NI}

* The sum o the h repocted diatrboted i tho sevral tsoam i Gounecteg and New Jerey onced(hocompatod uunber o the preceding clot; the dserepancy
1oy have e frows a evar £ conting o A o s, HEC eamaoh b dono aveurely withouta dend of b,

Se&

MO AT

ST O

TSHIMAFISTA ANV HSISSE FJO MEANOISSININOD
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D\LOCAL INISTORY OF SALMON AND SALMONXN.FISIHING
IN NEW ENGLAND RIVERS.

1.—~GENERAL OBSERVATIONS.

The sea-going salmon of eastern Novth Ameriea, Salmo salar, Linn., is
Hative to nearly every river tributary to the Atlantic north of the Hud-
sfm- If we apply the term “river” only to streams of fresh water of suffi-
Yent gize to afford full-grown salmon ample room to move and lie in

Uring the summer drought, we shall find that the ouly exceptions’to the
mer ynjversal prevalence of the species within the district named
dre those rivers that do not contain suitable breeding-gronnds, or whose
5 Ceding-grounds are inaccessible to salmon Uy reason of the interven-
1on of impassable falls between them and the sea.
) 0 all rivers frequented Ly them they are found suceessively in all
Pargg from the mouths upward,their migrations extending nearly to the
tﬁ:d-watcrs both of thoe main rivers and their tributaries, always x\-'ith
8amg limitations mentioned above as to the presence of Lreeding-
%ungs and their accessibility. To this statement, however, there ap-
Ar3 to bhe one important exception in the case of the Saint Lawrence.
ouch 8vidence as I have been able fo gather l‘elatixxg to the migration
i :‘“mon in this river tends to the conclusion Fhat {'.e\.v, if any, ascend
i ;’ _fﬂl‘ as Lake Ontario, aud that the salimon 11.1hz.1b1t111g t!mt lake and

; 'rlb_llt-aries make the lake their sea and th(? limit of tl}elr downward
8i dfs;:atlous.* Though extensive salmon-fisheries are carried on on bot.h
th of the Saiut Lawrence bolow Quebee, the capture of a sallnon in

“b Part of the river above Montreal appears to be a rare event. In
E‘imno“’el‘ tributaries of thz%t river the lnigx'ftti011§ of sal ton are precisely
theli’-&' to those observed in rvivers emptying d{l'CCt]y into th('a sca, and
Do to all aqcessiblo upper waters where sul‘tablc places for the de-

L Of their eggs are to be found. ‘ .
@ ]10 researches of whieh the results are qmpodw‘d in t-lvle‘followm gnotes
wil 10t extend to any rivers beyond the limits of the United States, It
toni,, € Seen that nearly every river, from the castern border to the‘ H_ousa-
uny /’e 1'8 known tq have heen f(.u'merly frequented b?' 'salmon, .a-nd it is not
of mino) that the list would beo increased by the addition of quite a number
Cight Sai‘ Strea}ns were tl.ne history of tl'le latter knmyn. 01 the twex}ty-
St o5 t]mon rivers mentioned below,lying wholly or in part 1n the United
are 4 ) 1ere ave barely eight where salmon arcnow regular visitors. These
g Saing Johns, Saint Croix, Deuny’s, Little I'alls, (a small stream
Dee, munds, Moe.,) Rast Machias, Wescongus, Ponobscot, and Kenne-
- €y are sufficiently numerous to support a regular fishery in the -

De

Uhorg o
Lakq ‘?a.:s “189 some doubt about the migration of tho salmon formerly inhabiting
I’Oints. plain apg itg tributaries. JTurthor resoarch is required on both theso

S. Mis, 7439
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Saint John’s, and its larger tributary, the Aroostook, Saint Oroix, De?”
ny’s, Penobscot, and Kennebec. Beside the rivers regularly visited bY
them, they arc occasionally observed in the Machias, Narraguagus’
Sheepscot, Androscoggin, Presumpscot, and Saco ; but in all these, a8
well as the remaining fifteen rivers, the ancient brood of salmon was long
ago extinguished, and the rare speccimens occasionally observed must
e regarded either as strays from some of the better-preserved rivers
or as early-returning members of the new broods established by art!

ficial culture in several rivers. The latter appears to be the mos

probable explanation of the recent occurrence of salmon in Soutler?
New Englaud. -

The disappearance of salmon from so many rivers appears to have
Leen entirely the result of artificial causes, chief among which is t 0
obstruction of the way to their breeding-grounds by impassable dam$
Excessive and ill-timed fishing has had a due share of influence in dff'
pleting the original supply and in preventing its speedy recovery m
cases where other circumstances were favorable, but, unaided by the
formidable works of the manufacturer, the fisherman’s nets and spears
and pounds would hardly have sufficed to extinguish the brood of 82
mon in a single river. Commonly these two classes of destructive agel
cies co-operated. The dams held the fish in check while the fishermal
caught them out. This has been the case for many years, and is tB¢
case to-day with the Saint Croix, Denny’s, Penobscot, and several others
where, though impeding the ascent of salmon, the dams have not wholly
prevented it. Therc are, however, other rivers, where the dams alob®
would have sufliced to exterminate the species. As instances may b
mentioned the Androscoggin, Saco, and Merrimac, where the dams 50
completely exclude salmon from all snitable spawning-grounds thﬁ‘fi
without the intervention of any other agency, they would have €%
tinguished the broods that naturally frequented those rivers,

2 —TRIBUTARIES OF TIIE SAINT JOHN RIVER.
Salmon ascend the Saint John as far as Grand Falls, where they ﬁfld
an impassable obstacle to their further progress. Nearly all the t1*
utaries below this point, on both sides, were originally frequented
them, and in these their spawning-grounds are supposed to have e
mainly situated. The complete closing of some of these tributaries V-
dams, and the partial closing of others, has tended to the decreas® o
‘the species. Dut large numbers are still found in the main river al
such of the tributaries as are accessible. Of the tributaries lying par

en

ag
in the State of Maine, the Aroostook, Presque Isle, and Meduxnekef‘:;
were naturally frequenfed by salmon. With regard to the Arogslt)(())(;

and Meduxnekeag, there is no doubt' of their having ascended b
streams beyond the border-line, Such was probably the case “'1
the Presque Isle River, as is assumed by Mr. Venning, inspectol
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fisherieg for New Brunswick and Nova Scotia,* although I have not
Sueceeded in obtaining direct testimony to the fact.
4Aroostook; Rirer.—The ascent of salmon is seriously impeded by a natu-
ra.l fall, known as « Aroostook Falls,” about four miles above the junction
of the river with the Saint John, and just within the borders of New
Tuswick, 8o great is the difficulty of asecent that in Perley’s report
1 the fisherieg of New Brunswick in 1851 it was stated that no salmon
8ver passed it. It appears that he was by no means correct, although
Inay readily be believed that a small proportion of the salmon that
€ to this fall succeed in surmounting it. The banks of the river
herg approach each other and form.a narrow gorge; down this the
Vater Tushes swiftly for three-quarters of a mile, and at last malkes a
Perpengicutar plunge of fifteen feet, into a broad smooth basin on a
Vel with the Saint John. In this basin the salmon naturally accumu-
2% while hesitating to attempt the fall, anud many are thero speared
ots" to_l‘chlight. Near the most difficult part.of the fall is a little pool
S SUll water into which salmon frequently drop exhausted., and stay a
Ot time to rest. At favorable stages of the water it is said that

:.Iil:) *® Salmon are caught in this little pool than in all the rest of the
"er, ¢

Aboy
feW

0

e Aroostook Falls, the river is smooth and gentle for many
»and the facilities for taking salmon are consequently poor. A
are, however, caught with nets and spears all along. The number
ets s very small, nearly all the fishing being done with spears.
€16 are no artificial obstructions on the main river, and salmon can
Quite to ity headwaters. They have been caught a hundred miles
®itsmouth. Their favorite stream in old times was the Big Machias.
al M built near its mouth about thirty years ago shat the sa}mon out
tribOSt Completely, but occasionally one leaps the dam. Irom the

Maries below this point they are likewise shut out by dams. In

®Sque Isle Stream and Salmon Brook they were formerly abundant.

esti € data at my command do not furnish a sufficient basis for an.
res“nafse of the number of salmon caught on the Aroostook. One cor-
tilllbondent; estimates that in 1873, which was the best year for a long
in 4, 120 were caught within two miles of Caribon. Another says that
Sam ® Vicinity of Salmon Brook and Machias 200 were speared tl.le

© Season ; and that one net just above IFort TFairfield took eleven in

1 Dight, Three years ago the fishing is thought to have been at its
Oest e,

oy

by ;IQ average weight of the salmon caught in the Aroostook is estimated

Grjy ® Correspondent to be ten pounds; by another twelve pounds.
© are Occasionally seen, but not often. They are caught in August.

th ® fivst ran of adalt salmon reaches Caribou and Castle Hill about

\\_rst of July; their appearance at Aroostook falls is said to be from
\

* Aunng Rept. (Canadian) Dopt. Marine and Fisheries for 1869, p. 79.
etter of 1 M. Evorleth. '
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the middle of June to the first of July. The main run reaches Caribot

about July 20, and the last run the last of August. .

Meduxnekeag River.—In 1816 salmon were very plenty on this riverip
the vicinity of Houlton. Tley continued so until 1826, when they were
shut out by dams that were built across the stream at different pOintS'
Since that time few have been caught above Woodstock, where b M
first obstruction is encountered. Alewives also formerly frequente
this river, and have shared the fate of the salmon. A fish-way was bt! b
over the dam at Woodstock in 1868, and bLoth salmon and alewives aré
reported to have passed through it the following year.*

3.—SAINT CROIX RIVER.

i This river once yielded large numbers of salmon. The principal fish-
ery previous to 1825 was that carried on at Salmon Falls in Calais a
short distance above tide-water. The whole river is here compress®
into a narrow and steep passage, which, although difficult, was in its
natural state surmounted by great numbers of salmon, shad, and alewives'
There were several side-channels into which the fish crowded iun ordef
to avoid the farious current of the main channel, and here they We’?
casily taken with dip-nets. The following statements, reported by
Perley, illustrate the abundance of salmon, A boy of fifteen has beet!
known to take 500 salmon at these falls with a dip-net in a single yean

Yand a man has taken 90 to 100 salmon two days in suceession in the
‘same mode. Another man, standing on a jam of logs a short distanc®
“below the falls, took 118 salmon in one day. Such occurrences do B0
appear to have been eommon, and afford uno bLasis froin which to con
pute the total yield. . .

Above Salmon Ifalls there has been very little salmon-fishing donc
any time. The extent of the range of salmon on the upper waters &
that time cannot. be now ascertained. I have it from an intelligen®
Indian of the Passamaquoddy tribe, Piel Toma, who lives near Prin¢®
ton, that fifty years ago they were caught at Grand Lalke stream on 'fhe
west branch. The Indians call the sea-salmon Pllikm, in distinctio?
from the land-locked salmon, which they call Tag-e-wah-naln.

Dams were built on this river probably a century ago, bub previous to
1825 they were all provided with ways for the passage of migratory fisbs
of suclh a character that the dams did little or no harm to the ﬁshel‘ies:
But in 1825 the Union dam in Calais was built, and remained for mand
years without anadequate fish-way. Beingsituatedintide-water, it cow”
pletely, shut out from their breeding-grounds all the migratory fishes
except such as could surmount it at high water, in exceptionally D18
tides. That this was occasionally possible with salmon there is 10
doubt. But so long were the fish kept in waiting for a favorable oppo™’

at

* Letters of T. P. Packard, J. R. Weed, Bernice Royal.
* Annual Rept. (Canadian) Dept. Marine and Fisheries, for 1870, p. 2€9.
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tunity to ascend, that they were too much exposed to be taken by the
SDears and nets that were constantly plied both within and withO}lt the
lawsy) limit, and they rapidly diminished in nambers. In 1850 it was:
“Stimateq by Mr. Periey’s informants that the number of salmon caught
D the wiyole river did not exceed 200 yearly, Irom that time for fif-
€en yearg the catch remained very sinall ; some seasons it was estimatedaE
to have bheen ounly about 100. In 1866 and 1867 there was a marked in-|
%reeasc, aud at the present time the salmon appear to be gaining in num-'\
TS,
Tu 1869 Gish-ways were built over the dams at Union Mills and Baring,
Wwhicy, were the only oncs on the lower part of the river that were with-
oug Suitable provision for the passage of fish. The dams at Milltown
Were built out from either shore obliquely up stream, and, at the point
of meeting, a gap several feet wide answered the purpose of a fish-way
admirably except when choked with logs, a contingency not seldom
°°0l1rring, The fish-way at Union Mills was built after a design by the
ate X, W, Foster, who was chairman of the State board of commis-
Sloners of fisheries in 1867 and 186GS. :Alewives were seen passing up
Tougl this fish-way in great number the first season it was opened,
an.d Salmon are supposed to have accompanied them, quite a number

g seen above that point. The dam at Baring was passable not
th Y by means of the legal fish-way, but also by a broad stream of water
§ A was allowed to run aronnd one end during all the early part of the .
8eason., In 1873 salmon were seen at Vanceborough on the east
dranch, and one was hooked there by Mr. Commissioner Stanley. The

™ at Vauneeborough and also that at Forest City, twenty miles above

8 same btanch, were also provided with fish-ways in 1869 ; and the
dam on the river now without a fish-way is that at Princeton, on
West branch, _

e &boriginal mode of catehing salmon was with the spear, a'nd thig -
. Plement, was still in use near the lower dam in 1850. = The whites t1§e
Sn?-nets on the falls, drift-nets on the rapids where\ter the bottf)m is
4 Ooth enougl, and weirs in the tidal parts of the river.. Tl‘xe dip-net
cs ¥ 20t been much used since salmon became scarce, but until very re-
Dntly _dip-nets have been used with fatal effect just.below the Ulilloll
18(;(1)]’ n Calais. Weirs are built at several points in tlde-‘water. Since
bujre they have increased in number. At the present time fchere are
Six or seven of all kinds. Mr. Lewis Wilson, who has built a weir
® American side of the river sinco 1850, has given me much valu-
formation. From one of his letters I extract the following:
“‘hathe yield of salmon, judging from the production of our ‘weir and

esti hea,r, is very irregular, five times as many someo years fms in others.

Wate the ran ge in different years from 100 to 500, averaging perhaps
ing or 350 annually. I think they are rather on the increase, compar-

v our catches latterly with those fiftcen or twenty years ago. Thqugh

Ke only about the same number that we formerly did, or a slight

Only
the

i

ablg 4
143
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increase, then there was no weir to interfere with ours. For the last ten
years or so, there has been a weira mile or two below ours, whicl prObﬂbly
diminishes our catch from what it otherwise would be. Last seaso?
there were below the ¢ledge’ three weirs of the kind which retain the
fish at high water, and three or four half-tide weirs above the ledge, two
of which, of each kind, were on the American side. Ior several years
previous there were none on the castern side. And from about 1830 t0
to 1860 our weir was the only one of the kind on the river. Prior to
that for a number of years there were none. )

“The principal fish ¢aught in them, more particularly in ours, 11:1-111111%
them in the order in which they first come, though the different sind$
run into each other, are herring, codfish, alewives, salmon, sea-ska®
(but very few river-shad,) a kind of sea-alewife called blue-back, ap
formerly small mackerel, but of late they seem to have forsaken tho
river. Many other kinds in smaller quantities, but all help to make
fares. Salmon and alewives pay the best. The latter bas increased 2
hundred fold, I think, in the last ten years.

“The salmon run larger some years thaninothers, perhaps an averagl
of two pounds in weight. Last season they ran large. With regard to
grilse my information is confined to onr weir; we occasionally catl
what we call young salmon, perhaps three or four a year, weighiﬂg
about three to five pounds. We also catch another kind, about the samo
number, which were called grilse by those who fished here before US1
but which I think is a species of trout, unlike the young salmon, weigh’
ing perhaps from one to two and one-half pounds; large head, lean body
darlk color, and very inferior to young salmon for food ; some of thes®
have spawn. Twelve or fifteen years ago, more or less, Mr. Uphf*ul
Treat, of Eastport, put several salmon, perhaps ten, from our weir int_o
Shattuck’s Lake, in the lower part of this town, the outlet of which 18
in the upper part of Robbinston. One season several years afterwar®s
(I cannot recall dates,) we caught more salmon than in any season be-
fore or since—more than our usual proportion, compared with thosé
caught at the head of the tide, as far as we learned, and of an unusu?’
uniformity in size. Our theory at the time was that they were the © *
spring of Treat’s salmon; that the stream being too small for them to
enter, and they not being inclined to go up the river, they dallied.abot
in that vicinity and got entrapped.”

The weir built by Mr. Wilson consists of a * hedge?” and two ix:clO?'
ures, the “ big” and “little” pounds. The hedge runs from the shor®
out to the entrance of the big pound, and is made of stakes, brush, fm
net. The big pound is about sixty-two feet long and thirty feet widCs
and its entrance is sixteen feet wide. It is of the same material a8 t'he
hedge. Yrom the big pound the fish pass through a passage-way, nin®
inches wide at the bottom and fourteen at the top, into the little pout™
The little pound is circular in shape, about fourteen feet in diameteU'
has a board floor raised several feet above the ground and walls of neb
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ting, Tpe pounds are near low-water mark, and at high water of ordi-
Nary tides the floor of the little pound is sixteen feet under the surface,
He disﬁllguishiug feature of this weir, when compared with those builg

M the Penobscot, is the position of the second pound, which is on the
OWer or downaiver side of tho first pound; on the Penobscot it is
Aways on the upper side.

.Ir + Wilson has furnished a statement of the catch of salon in lris
We‘," for the last ten years, together withh some explanatory remarks
m‘l‘leh Aare herewith gubmitted :

With regard to the number of salmon eaught bere last summer and
oW it Compares with other years, owing to the operation of the fish-
.a.w> there seems to be no basis for an intelligent estimate. The prohib-

100 coyepg nearly all the lisbing-ground at the head of the tide where
Most of the salmon used to be caught, and but comparatively few are
BUght there now unless by stealth, I can inform you how our number
(f‘)mpares with other years, but how much, if any, this number is in-
“reaseq by salmon falling back, that would have been caught at the head
o the tide were there no restriction moré than heretofore, I have no
gmunds for even a guess. That some drop down is quite certain, for
© have caught several showing unmistakable marks about ‘the gills

of h‘“’iﬂg‘ been meshed, when nets were used only at or near the head
Of the tide,
‘ Dllring the last ten years our ‘catches’ have been as follows, the
p’ lace and plan of the weir the same every year:
lgar. No, of sa]mqn. Year. No. of salmon.
O 30 1860.... i 22
1805, 27 18T0....iiiiiiiii.., 35
Seg. I 109 18TL.....iiiiiuniiinannn.. 117
ey 104 18T2enciineieananannns. 55
W oo 03 2873t 84

“In 1871 aud 1872 we observed the two weekly close-days to July 15.
he other two weirs, one on each sids of the river, two to three miles.
“Cloy ours, have caught each, I estimate, nearly as many as we have,
'8 several half tide weirs may have caught not to exceed a half dozen.
a4 make no estimate of the number caught at Union Mills, the
cl?d of the tide. If I could it would be no test, as there would be no
‘:V‘to the number diminished by the protective law. .
W The average weight of the salmon we caught in ISTO.and 16¢1:;
aCOUI(l not exceed 10 pounds ‘each, about 9§ pounds according to our _'
“founts; in 1872 and 1873 about 124 pounds.” :

4.—DENNY’Y RIVER.

Salinon abounded in this river in its primitive state. The Cathance,]
e Prineipal tributary, was more frequented by them than was the\
D river above the mouth of the former. But the Catbance has

®en utterly closed up by dams, and for some years subsequent to
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1840 an impassable dam was maintained on the main river about &
mile above the head of the tide. As a natural result the salmo®
\became comparatively scarce. A sufficient breeding-ground, howevel’
remained open to them to prevent their utter extermination, 20
they have continued to frequent the river in fluctuating numbers unt!
the present time. In 1858 the impassable dam on the main river fell
irito disuse, and for a dozen years presented no obstacle to the ascent 9
fish. Since theriver was thos re-opened, the principal hinderance to the
increase of salmon has been the unreasonable persecution that thoy
have received at the bands of a lawless class of citizens. So unrelenting
has been the pursuit, with set-nets, dip-nets, spears, stones, and clubsy
that, in spite of the improved facilities for ascending the river, there

has been no marked increase.

Salmon in the earlier stages of growth have been observed in the
Denny’s much oftencr than in rivers farther west, One obsorvef
who lhas been familiar with the river and its fisheries for many yearS
says that in his boybhood, when salmon were plenty, he and his comrades
used to catch both salmon-s'mo]ts,* from five to seven inches long, a9

\ parr, in great numbers. One or both of these are also now caught 3t
Dennysville by anglers, but in less numbers than formerly., Griise are
sometimes taken in this river, but are not abundant. 3Mr. Lincoln say®
that among thousands of salmon caught there that came under his owl
observation, there were only five or six grilse. Iiven at this rate, hov-
ever, they appear to be more plenty than in th e Penobscot. The averag®
size of the adult salmon in 1873 Mr. Lincoln estimates to be about 16"
pounds of the preceding year.

The total yield of Denny’s River for 1873 is estimated to have bee?
one thousand salmon. It was somewhat larger than in 1872. TheY
were caught, as they have been for many years, in set-nets, at the narro‘f's’
in tidal water, a short distance below Dennysville village, and with dip-
nets and spears in the vieinity of the dams. The number of set-nets
cmployed is ordinarily ten or twelve. They are simple straight n(?ts’

- forty feet long and about six feet deep, and take salimon by xllesll{ﬂg
them, When set they run from the shore obliquely down stream, making
an angle of about forty-five degrees with the shore, the upper edge©
an cddy being a favorite place. They are fastened to the bottom, an
being only six feet high the tide covers them completely in two or thré®
hours after it begins to flow. The salmon are supposed to ascend Wlthj
out any hinderance from the nets during flood tide, but on the ebb the)

are thought to drop back into the eddies and get caught in the nets.
R ,___.————*—"/
* Letter of Benjamin Lincoln. Mr. L. says: “ We used to catch great numbors of
what we Loys then called young salmon, little fellows from five to seven inchos 1008
with little silvory scales like a miniature salmon, aud also a little follow with rﬂ‘t
spots and bars, like a trout, only lighter colored ; these wealso called young salmon.” Bu
as the salmon have decreascd with us I notice that the Loys catch loss of these.
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Thlshis the only river in New England, except the Narraguagus, where
z :::hl])ng for salmon has ever been practiced. In 1867, and for soveral
ost, efore al.ld after that date, several gentlemen from Portland and

on fished it for some weeks each season, and met with fair success.
en‘;}n:on :}1‘0 caught occasionally near Eastport,'and these are probably
fen»y 8 vaer salfnon, athough it is- quite possxblg that they are to be
Orited to the Saint Croix or the Saint John. It is stated on good au-
ohp ¥ that the dri.ft—uet fishery for salmon outside the harbor of Saint
fis el‘Gxtends very far toward Grand Manan, the boats and nets of the
ha mgn being sometimes swept by the tide in a single night quite to
neay %Omt, and sometimes catcl'xing sn-lmqn therc;. The salmon caught
Who |, astport are mostly taken in the herr.mg weirs. Capt. U. S. Trfsa.t;,
8aln]0&§ hsl}ed h.ere since 1841, has sometm'\es taken as many as thirty
e | I In his weir; in other seasons but a single salmon. He once took
: n January, and found it to be in perfect condition. The same gen-
i cul]an has found in the stomachs of salmon caught here herring five
t S long.* It also occasionally happens that salmon are taken on
00ks of pollack-fishermen. These ‘hooks are baited with herring,
ept near the snsface of the water.

hi

Te

anq )

5.—LITTLE FALLS RIVER.

Thig i o very small river near the Denny’s. 1t lies wholly in the town
is n;;tlmunds, 1'ise§ in a small sheet‘of water called'Edlmmd’s Lalke, and
cen l())\'er ten miles in length'. Salmon ascend it e\‘er?' year. It;.has
in th: served that they cnter it from thfa salt Water' of‘ Cobspook Bwer
r fall, and competent obS(.arvcrs think tlmt‘; this is their ordinary
or (liue’ V"ery few (_)f them entermg ?-he stream in early sumn.zer. atf the
esteé“‘b scason for the ascent of rivers. That they breed in it is at-
i cre _by t.he common occurrence of salmon-parr. They appear to be
asing in nambers.
6.—ORANGE RIVER.
s\zlmOn once frequented this river, but it does not appear that they(
ever very numerous. Three dams near the mouth of theriver cut
187318011' from all breeding-grounds, and they were extermin_ated. In
o everfd hundred young salmon, hatehed from eggs obtame(.l frot.n
Yivey Anadian establishment 'lt Newcastle, Ontario, were placed in this
an dvI‘)I In ().ctober,'1873, a single s:nl.mon was caugh.t at the lower dam
Years ag;?d in the river above. '.I.‘lus is t.he 0}11y specimen seen for many
> The dams are all provided with fish-ways for alewives, and

o oy s
s(ﬂ\gugh them it is probable that salmon would ascend at the proper
430n, .

7. —LAST MACHIAS RIVER. .

T . . .
o hough better adapted, by its extensive lakes and gentle current, to
Production of alewives, this river has always afforded salmon, and

L
Captq;
B ])Dt&m Treat formerly carried on the salmon fishery at Cape Jellison, Penobscot
» "ut never fonnd fish in their stomachs, nor anything else that he recognized.
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formerly they are said to have abounded. Owing to the exertions of

the late N, W. Foster, of East Machias, both alewives and salmon wer
preserved from destruetion which almost overtook them about 23 years
ago. Several damshad been built on the river, and the fish-ways atlowed
to fall out of repair. Mr. Foster introduced some improvements in t'lfe
fish-ways, and prevailed upon his fellow-townsmen to have them kept 1
order and the laws protecting the fish enforced. A gratifying incl‘ea's'?
rewarded these efforts, but Mr. Foster was never able to carry out fully s
plans of improvement. Some of the fish-ways remained defective, av
the greed of the fishermen took too great a share of the ascending ﬁ§h'
There was never, therefore, a complete recovery of the fishery from 1 3
depletion.

Salmon-parr are frequently caught with the book in Chase’s streal?
near the outlet of Gardiner’s Lake, and it is inferred that in this streal”
the adults are acenstomed to spawn. No information has been recei"eﬂ
as to thie number of salmon taken iun the river recently. Several year®
since it wasestimated at 50 adult salmon annually. Smolts are Occff'
sionally taken in the winter Ly dip-nets, along with tom-cods and smelt¥

S.—MACIIAS RIVER,

’ This river, unlike the East Machias, has a small extent of lake surfacCs

jand is not so well adapted to the growth of alewives. Ior salmods
however, it appears to be much the better stream of the two, and this
i specics is described as having been in old times extremely abundan? .
There was no market for ‘the surplus, and 4 ten-pound salmon ¢oY
be had for fifty cents. Even as late as forty years ago, they are said
i have been as plenty as that. A man with a dip-uet could take 60 salmo?
in a day at the lower falls. As in other cases, insurmountable dams
\ were built, and salmon disappearcd from the river. For twenty years©
more, not one was seen. A weir built for alewives in 1870 and severd
preceding years never canght a salmon. In 1873, however, they rer
\ appeared in considerable numbers. They were first observed in the S“T“l'
mer at the ordinary season, below the dams, in the tide-water. NO
many were seen at that time, and it is not known that any passed “P'
into fresh water. In September and October they appeared in larg®
numbers,and made great efforts to pass the lower falls, Many of the®
succeeded, and some were taken with a dip-net Lelow the dam, anc
placed aboveit. The fish-warden observed that part of these satmo?
~were ‘‘book-bills,” and part were “round-nosed,” from which it may
inferred that the sexes put on their distinguishing marks even when kep
in salt or brackish water.* "
Cl?here are three dams on the Machias River. The first, at Machias¥ {o
lage, at the head of tide-water, is not impassable. The second, als
at Machias, is a high dam, and completely stops the ascent of fish.

o
was provided with a Foster fish-way some years ago, but there 11‘32’/”

* Letters of M. H, Wilder, esq.
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zggu?ew allewives in‘the river and no attempt having been mzt(‘le to ju-

dam i asta\mm'l’ the i.lsh-way was neglected, and went tq dm'acay. The th}1~d

or saly, Vhitneyville, five m11e§ abovej the ﬁ.rst This is also too h.lgh

25 the ¢ on tg pass. 1t was provided with a fish-way at the same time

Ileg]e%econd dam, and as in that case the structure became useless by
9.—WESCONGUS, OR PLEASANT RIVER.

Aboyt

Yean] seventy-five salmon are, it is estiinated, caught in this river

tion tyh In 1872 the high state of t]3e water enableq a greater propor-
usuanlvan usual to pass' the l.ower 1;11'1s at Columbia, where they are |
Yeap b canght, aud reach their breeding-grounds. The catch of that
Was consequently Iight. They are taken altogether with dip-nets,
cay llllse Qf other nets l?eing forbidden by law. One is now and then
We‘irgq t Six or seven miles below Columbia Falls, in some one of the
™S built for herring in the estuary into which the river flows. The
o g at Columbia Falls begins about the middle of June and lasts un-
he ieDtexl}ber; by this time their quality liere has deteriorated so that
giv Itlhublt-ants do not consider them ediblez and take more pains to
th 'hem a passage up the river. They are not supposed to ascend
stOD“Ver more tha.n gsix miles, where fl]l, or nearly all, of .thcm are
S, nD?d by difficult falls. In the spawning season they are frequen‘tly
boy, I a small branch that enters the main river about three miles
r © Columbia Falls. In size the salmon of this river appear to be not
ing :Om the average of other rivers—perhaps a little smaller—* averag-
ﬂlly’ os&ys my informant,* ¢ from seven to twelve pounds.” Occasion-
. e of five pounds is taken, very rarely one of three pounds, and
Smaller than this is hardly ever seen or heard of.
here are six dams across the main river, in height varying from five
i iSGVen feet; oune of them is out of use. Two of them are in close prox-
Y to each other at Columbia Falls; oue of these is provided with a
"Way, and splmon find means to pass them both.
10.—NARRAGUAGTUS RIVER,
This yjy

Te er once yielded great numbers of salmon and alewives. They \.,)

*© Plenty until forty or fifty years ago. One old gentloman testifies
Ort;wmg once, with the assistance of two others, taken at Cherryfield |
Ia Salmon one morning between daylight and sunrise. Other simi< I -
W eeﬂts are told. Small vessels came here to load with fish, Salmon
take Caught with drift-nets, spears, and dip-nets. They were mostly
I}between May first and the middle of July, in the lower part of Y
eaugrllx‘t;er’ within a mile of the head of the tide, but they were frequently
i at Beddington Lako, sixteen miles farther up. At the spawn-
o sea_SOIl a great many used to be seen at the mouths of Salmon and
Oodic Brooks, which appear to have been favorite spawning-grounds.
AMS were built in the river at an carly day, but until within about

Y years t . ; inder
\\‘\Sihere was none that seriously hindered the ascent of salmon.
* Mr. Gowin Wildon, of Columbia Falls.
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A better dam was then built. For a time a fish-way was maintained I
it, but it was by and by neglected, and the fish left to their fate. They rap-
idly diminished, and were in a few years almost utterly oxtinct. For
twenty-five or thirty years, say from 1840 to 1871, but few were seen eat
geason and none taken. TFortwo or three years past more have comeé, an
during the summer of 1873 perbaps two or three dozen were scen try-
_ing to pass the lower dam, and four or five of them clubbed to death-
An equal number has not been killed in any season for many years.
Thé number of dams now in existence on the river and branches ¥
eleven, of which four are out of use and falling into decay. Tive of the
remainder are within a mile of tide-water.*

11.—UNION RIVER.

( This was formerly a very productive salmon river, but has not yielded
a single specimen for sixteen years.t The fishery used to be carried 02
with nets. No weirs were ever built in the river;} and in the absenc®
of both weirs and nets at the present day it is quite probabld that s&-
mon occasionally enter the river in very small numbers without a,ttra-f’t'
ihg attention. It would be remarkable, indeed, if not a single indivi®'
nal should stray from the Penobscot, which lies so near. Their ascent to
their ancignt breeding-grounds is, however, effectually prevented by tl_’e ‘
formidable dams at Ellsworth. Of these there are six, all located with!?
three miles of tide-water. Above them the main river is open to!
head-waters, ‘ :
12,—PENOBSCOT RIVER.

The Penobscot River, besides being tho largest between the Saint
John and the Connecticut, is distinguished irom nearly all others
within those limits by the manner in which it discharges its waters i 0
the sea, namely, through a large bay or estuary, narrow at its hea®
where it receives the waters of the river, but widening graduoally to its
junetion with the open sea. This feature is also characteristic with t
Saint Croix, Union, Pawtaxet, and some other smaller rivers, but al
the largo rivers within the specified limits, with the exception of th®
Penobscot, discharge their waters abruptly into the sea. This fact may
or may not be of importance in its bearing on the distribution and ba®”
its of the migratory fishes frequenting the several rivers, but at any
rate is not to be neglected.

The estuary of the Penobscot, called Penobscot Bay, has on the 564
ward side natural limits tolerably well marked, not only by the nume’”
ous islands embracing some of large size, that guard its entrance, bu
by two prominent capes of the main land, Owl’s Head on the west, f’n(
‘Waskeag Point on the east. The width of the bay here is nearly thirty

* Letter of C. J. Milliken, esq.
t Letter of S. Dutton.
t Letter of K. K. Thompson,
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Diles, but it narrows rapidly as we proceed upward, and at Cape Rosier,
I'teen miles above, it is only seven miles wide. Above this point it
Videns g little at Belfast, and then'contracts at Fort Ioint to a width of
etween two and three miles. Three miles above this is the month of-
® Tiver, which enters the bay by two channels, one on either side of
Wetmore Island, sometimes known as Orphan Island, and constitut-
lng the town of Verona. 'The total length of the bay is about thirty
Miles, being but little more than its greatest breadth., Its arca may
° Youghly estimated at 400 square miles, exclusive of islands. Into
S broagq bay the Penobscot River discharges about 320 billions of
ic fept of water per year,* or about 873 millions per day. Assumin g
N J2ean depth of the bay to be GO feet, its capacity is 400 millions of
Subie feet, and it follows that the volume of fresh water discharged
o it jg sufficient to renew the whole volume of the bay in a little moro
mmn & year, Probably the actual depth is greater than that assumed,
slu 1 the time required to roplace the salt water with fresh W?lﬂd be con-
“rably longer. That part of the bay above Castine, which first re-
SClveg the water of the river, has an area of perhaps 60 sqx_mre miles,
not ' I we assume the average depth to Le S fathoms, the river could
B2 it in less than three months. -
tSe figures are nearly all rough approximations, bnt' they‘ serve
i Show, iy o general way, the small comparative \*olu_me of t-lfe inflow-
reg freg), water, and prepare us to believe that what with the t.ldes, cur-
S Wwinds, and other forces tending to bring in fresh supphes.of sea-
of €Ty the river ean cxert little influenee in changing the constltuent§
' water, except in the extreme upper end of the bay. The flow of
ang 'de turns the current of the river as far.as B:}ugor in the summer,
Dla above Bucksport always. The water is quite salt at the latter
 and in the summer it is brackish at the former. ‘
'Tl.le result of the action of the river-water in displacing or altering
“Cine forms of life in the bay, cannot be told with precision withont
re Cxtensive observations than I have been able to make; but the
“ement of o few facts will illustrato the degree of its influence,
U severy) points of the bay are good hake grounds. Off Castine is a
lg)ood ground for haddock, and cod are also caught in that'; part of the
a;] ' D0th of them with their stomachs well filled \vith‘ marine mollusks .
ine Other animals, Near Brigadier’s Island is a favorite place for catch- 7
S menhuden, and this specics is common enough in its season abont
pmi‘sl)om In the smelt-nets set from October to March, on the Buck1s-
ut a‘ud Verona bridge, there are caught not only smelts and Pom-cous
Dt‘ciflx]eap humbers of flounders, sculpins, skates, &c., and at times, os-
“Y 1n the early part of the season, shrimps and other small erusta-
fa;. elly fishes are not rare at the samo point. The shor_es, even as
- b ay this, are covered with a growth of fucus, and species of litto-
Aound. " On the other hand, I cannot recollect of ever seeing &

* Welle's Water-power of Maine, p. 105.
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proper fresh-water fish caught in this part of the river or any parb of
the bay, except a single specimen, caught in Verona, of trout, (Salno
JSontinalis,) which is known to often run into salt water.

The works of man have interfered less with the migration of salmon
in the Penobscot than in any other large river south of the Saint Jobz-
Owing to its great volume and other favorable circumstances, dams$s
quite impassable by salmon, have never been in existence many years
at a time. The four points on the lower part of the river at which daw$
have beenbuilt are Veazie, Ayer’s Falls, Great Works, and Oldtown. A
Oldtown thecenterof the river has neverbeen closed, and salmon ascel
there with considerable ease. At Great Works two long wing-dal}ls’
running from the mills on cither side up the river nearly parallel Wit
the banks, are joined at their upper ends by a low cross-dam, which 18
not a serious obstacle at the season of the year when the main body ©
the salmon are ascending the river. At Aver's Falls the dam thab
crosses the river is low, and at its eastern end abuts upon a ledge, over
which the water runs down-an irregular inclined plane to the level of the
main channel below. Thisassisted the salmon in surmounting the da®
and was, to a certain extent, an abatement of the evil, but at best the
structure was so serious an impediment that it was necessary to €00
struct a fish-way, an inexpensive affair, made by merely enlargillg.“
crevice in the ledge at the east end of the dam. The dam at Vea?l®
built in 1834 or 1835, was at first quite impassable, and so remained for
several years. Since then, however, the water has wasted away the
bank at the east end of the dam, and disclosed a large crevice in th°
ledge, through which so large an amount of water is generally flowing
that salmon have little difficulty in passing the dam.

Above Oldtown the main Penobscot is entirely free from artificial ol
structions for 70 miles; the Mattagamon, or I2ast Branch, for nearly
100 miles ; the Mattawamkeag, for 45 miles; the Piscataquis, for 50 mile®
Of the tributaries, the lower ones are nearly all eftectually closed agains
salmon by dams, and have been in that condition for many yem‘si']Il
few of them, however, if in any, was the species ever abundant. In £ho
upper tributaries there are comparatively few obstructions, and ther®
the salmon have access to their original spawning-grounds. The dams;
built there for service in floating timber, or, in the vernacular, ¢“driving
it to the mills below, are generally of such a character that they do no
prevent the passage of salmon, and hinder it only for short perio
in the spring and early summer. The dam at the outlet of Nort
Twin Lake is of this character. It serves to raise the surface of A
bojegis, Pamedumcook, and the Twin Lakes to a point some thirtcé?
feet above their ordinary level, both for the purpose of facilitating tho
passage of the “drives” of logs across the lakes, and to store water
be let out when wanted to float them over tho shallow rapids belo¥:
The gates of the dam are closed in June, and kept shut for severd
weeks, while the lakes are filling up. During this time no salmon can
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Pass. In g uly they are opened again, and for several weeks more they
are bouring out a flood of water, in which salmon can ascend. At the
Outlet of Chesuncook Lake thereis a similar dam, but it is opened much
®atlier jp the season. Such is the case with nearly all driving dams.
esides the building of dams there is one other artificial change in
'8 condition of the river worth mentioning. TFor half a century past
¢ Prineipal occupation of the population along the Penobscot Rivelj
?las been the cutting and manufacturing of timber. Tor this purpose,
®ed, most, of the dams were bnilt. The refuse from the saw-mills,
Osisting of slabs, edgings, shavings, and saw-dust, was, until very
_recently, all thrown into the river, as the easiest way of getting rid of
ately the throwin g of the coarser sorts of retuse into the river hajs
teen forbidden by law; but saw-dust may still legally be 'disp(?sed of in
tira't way, and the throwing in of refusc of the coarser kinds is not en-
- 'e]y Stopped. This practico has not aflected the upper part of the
ver Waterially, since there are no extensive lumber-mills above Old-
U5 but .from the latter place to the sea the refuse has accumulated
SUch an extent as to encroach alarmingly on the channel, and fill up
wit USive coves and bays with o deposit of decaying saw-dust, mixed
Carthy sediment, while great quantities of the former are, thrm'lgh
¢ Breater part of the year, to be constantly seen floating on the tl(}e,
swimming at all depths beneath the surface. The extensive deposits
i e In some instances so altered the configuration of the bottom as to
I *Mere with the suecess of certain fishing-stations; buti beyond t‘hat
hasee o evidence that the discharge of the mill refuse into the river
the ad any injurious effect on the salmon. It does not seem to de'ter
2 0 from ascending, and, being thrown in below all the spawning
Junds, it cannot affect the latter.
«y ¢ Main Penobscot, above Oldtown, with the exception of two
¢ a‘l'Waters,” so called, has, throughout its entire length, a strong
urrent, broken at intervals by falls. The two dead-waters are the
Wkhgzq Dead-Water, which commences some two miles above Old-
W2 anq extends from six to eight miles, and a similar one occupying
-PACO between Piscataquis Talls, near the mouth of the Piscataquis
D;ve"’ and Lincoln, The last has a stronger current than the Sunkl'xaz.e
Dalad'w&ter, and has a gravelly bottom for the most part. The prinei-
falls between Oldtown and Nickerton, at the mouth of the Mattaga-
qui ' Or East Branch, are the Cook, Olamon, Passadumlfea-g, Piscata-
Sunsl,g and Five Island Falls. The bottom for the whole .dlstance above
le aze Dead-Water, is rocky or gravelly, though 119t; in many places
to 8 ** From Mattawamkeag to Nickerton is a beautfnfl}l, gravelly bot.
for ' With a uniformly strong current, well .a-df"zpted, 1618 .S"PPOS'OG; to
that sI’ﬂWning-beds for salmon, although it is not positively known
* they ever spawn there. .
® lower tributaries the finest and most extensive breeding-

8ro . . . 1 .
"ds lio iy the Piscataquis and its branches, to many of which sal
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mon have access now, visiting them yearly and often showing thew-
selves at Brownville on the Pleasant River. The Passadumkeag PI‘ObfT
bly contains good breeding-gounds, but to a less extent than the PI¥
cataquis. They find suitable ground in some of the tributaries of tho
Mattawamkeag, and in several small streams directly tributary to tho
Penobscot. Three of the latter have received the name of + Salmo?
Stream.” In one of them which joius the Penobscot, a few miles abov?
Mattawamkeag, I have, myself, found the nests of salmon.

Above the entrauce of the Mattagamon the Main IPenobscot, 0%
monly calied the West Branch, gradually changes its c¢haracter, has less
gravel, larger bowlders and more ledge in its bottom, and the uniformity
of its current is interrupted by numerous falls and extensive lakes; bt
there is no serious natural obstacle to the ascent of salmon throughot
its entire length ; and the dams at North Twin and Chesuncook do no
wholly prevent salmon reaching the upper waters. At both these daw$
they are frequently seen and sometimes caught. One informant has
known of two instances, in a single spring, of salmon throying thet”
selves upon the piers at Chesuncook Dam, and being taken by the river
men* Of the tributaries of this part of the Penobscot, the Millinockets
Nahmakanta, Souadnebunk, Caribou, and Caucomgomoe Streams 8r°
particularly well fitted to be the breeding-grounds of salmon,

It is believed that the Mattagamon or Ilast Branch is a better salmow
river than the DMain Penobscot, and that a much greater number ©
salmon resort to it. They can ascend it as far as Grand Falls, thirty”
five mijes from its mouth, and find extensive spawning-grounds nof only
in the Mattagamon itself, but in the Wassaticook and Seboois Stream’®
and their tributaries. The Wassaticook is an impetuous mountait
strean, draining the northern and eastern sides of Mount Katahdi®
The Scboois traverses a more level distriet, and is a very fine, gentl¢
gravelly stream, with numerous rapids of sufflicient force to form ad-
mirable spawning-beds. In this stream and in the Mattagamon [ have
myseclf, seen many salinon-nests.

The industrial modes of fishing cmployed in the Penobscot Bay and
river are three: first, drift-nets; second, pound-nets; third, weirs. with
very few exceptions the use of cach mode is confined to a particular dis”
trict. Drift-nets arq used only in the swift water of the river above tho
flow of the tide; pound-netsin the more open parts of the bay ; weir”
in the tidal part of the river and the upper part of the bay.

Tho drift-net is a simple straight net, buoyed on the upper, and
and weighted on the lower edge, whieh is thrown out from a boat aB
allowed to float down the current, intercepting any upward-bound salmQ”
that may come in the way, and which are caught by thrasting tlle/lr

*Mr, Manly Hardy, of Brower, is anthority for this statemont, as woll as for n
merous others in relation to the Upper Penobscot. Mr. ITardy says that he knows of ¢
salmon, weighing half o pound, being taken on a fly-hook more than thirty miles ahove
CLesuncook in September, 1572
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heads into the meshes in the endeavor to break through the net. A
Cousiderape namber of these nets are every summer in use on the shal-
W rapids below the Great Works, Basin Mills, and Veazie dams. Oc-
casionally one of thein is used at some point above Oldtown. The Mat-
\'?gamml, near the mouth of the Wassaticook, is one of thesoe points; the
YOTth Tywin daw is another.
€ pound-net, in use on the Penobscot, consists of the * run,” the “.in-
er bound,” and the ¢ outer pound.” The run is a straight net, running
%% intg the water at right angles to the shore. It is 11 or 12{fect deep,
ng g length depends somewhat on the character of the site; 25 fath-
OIPS Is the common length, but in very “bold” water 18 or 20 fathowms
Ml d0swer. At the extremity of the run is the inner pound, which
S shapeq like an obtuse arrow-head, the two barbs being styled *hooks.”
« ® entrance of this inner pound, G feet wide, is between the barbs or
00ks,” and at its tip isan opening 1 foot wide, which Ieads into the outer
?Ou"dr an inclosure about 18 feet square. Both pounds have bottoms,
A apq of the same depth as the run, 11 or 12 feet. The whole is sup-
Porteq by wooden floats, so that it rises and falls with the tide, and is
od in place by anchors planted at the extremities of long ¢ warps.
Ole placed p(;rpeudicularly at the point of each hook, and another
la. ¢ outer angle of the onter pound, bmcg th’e bottom ‘10“f“" The
lotfter 13 called the “gpring-pole,” and, in “springing” t:,he net, it is cast
ho ® 4t the upper end and allowed to swing loose while the bottom of
® boung is drawn up. The mesh employed is 6 or G inches loag,
ng 3 op 3} inches square. The G3-inch mesh is too small to mesh
N 22'1’011!1(1 salmon and too large to catch one of 6 pounds. - It is sup-
fosed that if small salmon ever enter these nets, they pass out through
¢ megleg, The majority of the medium-sized and large sul@on
10t mesh but remain free in the ponind, being too wary to strike
Meshes, The bottom of the net is commonly soveral fathoms z.tbove
® .grou"d; and were not the salmon that encounter its r‘un persistent
inr ace-E!wimmers, they would dive under it, and escape without enter-
§ the pounds, o
“y he three parts first described constitute what thfs fishermen call s:;
i %%k of nets” Sometimes from the outer extremity another f‘run
%0, with pounds at the end of it, constituting another ¢hook of nets,”
Aud thig combination is termed a “oang of nets,” Sowmetimes as many
Our hooks are set in a single gang.*
H ® invention of this style of net is ascribed by the fishermen to one
alhd&y, an Bnglishman. The net in use before it had only one pound,
8t .reSDOllding to the inner pound. It was much inferior to tlio modern
Wibde, 38 a great many salmon escaped by th.e entrance, which had to be
8al ® %0 induce them to enter at all, and in this way the very largest
VO Werg 10st, being too large to mesh.
AP €nobscot fish-weir generally consists of a leader and three pounds.

* Illustrations of these nets are given in the appended plates.
S. Mis, 74—20
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The “leader” corresponds with the run of the pound-net (leSCI'ibefl'
above. It is built of stakes and bLrush loosely driven. Its length 18
governed by the shape of the river-bed and some other circumstances
such as the character and direction of the currents. Most fisherme!
aim to have their pounds located entirely beyond low-water mark, an
frequently the water where they are situated is 15 or 20 feet deep th“.
the tide is out. The leader extends thence to the shore. The first of
great pound is a heart-shaped inclosure, about 60 feet wide, having an
entrance 22 feet wide, nearly in the widdle of which is the outer end ¢
the leader. Stakes and brush compose the walls of the great poud®
At the apex of this inclosure is an entrance 3 or 4 feet wide to the seco?
pound, which resembles the first in shape, but is commonly prO\'id“
with a board floor near low-water level, and has walls of netting instef“
of brush. An opening only a foot wide leads into the fish-pound, \\'lllc"
is also provided with a floor.* . Fish swinuning along the shore, whetbe?
ascending or descending the river, encounter the leader, and in trying to
get around it are led into thie great pound, and the shape of this is suc
that they rarely cscape out by the way they came in, but readily fint
the entrance to the next pound, from which, in like manner, they pass
on to the fish-pound, where they are left: by the retreating tide ou the
bare floor.

Botlk weirs and pound-nets depend for their suceess on the dispositi"11
of fish to move in straight lines when there is no obstacle in the way*
On Leing turned from their course by the leader, they swim, in the ire?’
tion it gives them, straight into the great pound, whose cntrance i3 5°
wide that they see only one side of it at once. Were the opposite side,
of the entrance or of the pound in sight, the fish might be deterred {10
entering and turn back. Once within the great pound, they swim straigh
to the opposite side, meeting which, they tarn and follow it. 1f fright
ened at the narrowness of the passage into the second pound, they gurtt
back and follow the side of the great pound back toward tho entranct
but by the time they reach that point the curve of the pound has gived
them a new dirvection, which carries them directly past the entranc®
Thus they rarely find their way out, and, becoming soon familiar wit
the walls of their inclosure, venture through the gap that leads the™
into the second pound.

The weirs of the Penobscot are not very expensive., It is estimﬂted
that one can be maintained at a cost of $60 a year. They gencral :
occupy the same site year after year. The site is fixed by .experie{‘c
in each individual case, and hardly any rule can be given that will gul¢
in thé selection of one on an untried shore. There are long stretehes 0
shore where no one attempts nowadays to build weirs, but in most ¢a%°
these sites have been tried in formmer times and found unproﬁti’»b e
Weirs are built in the river as early in the spring as the state of b
water will permit, and arc for the most part in operation before the clos

‘

14

* See illustration in the appended plates.
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of April,

N On the shore of the bay they are built a little later, the
almon ot

T ot making their appearance so early as in the river.
ﬂki?ﬁr ngtx‘i(:b within \v'hich tlut,se weirs are alx.nost tho sol'e mode of
Wesg 21(;; 111911 extends trom‘()n"mgton, on the river, to Beltz}st, on the
ow e\cob f’t the bny., and Castine on the. cast sl(le; and \‘ntlh a \:?ry
“‘Unb‘er 'll)t-llons no weirs ha‘\'e over 1)13(311‘ built outsndg thgse limits. The
cauglg ”)llult, within t\hlS district in 1\§75 was 11.4, of \vl.nch zmll. but one
1o Sﬂ]nb(l mon. 11.1 157.() therg wereilbﬂ weirs, of which t%ve or six caught
Alewiy ton, :l‘ependmg for their ‘pr()(lts on the capture of menhaden and
Dep of ("i ) lhc‘ last scason .lla\jlflng l)e'e‘n a profitable one, a .gre:}tcr nam-
t0 o, .“*011‘8 will be built in 1b14.' Thus the numb‘er raries .11'0111 year
e\‘(\.‘r ““ I.n some part.s .ot the river as many weirs :11'9 built now as
-5 While in other localities there has been a marked falling-off.
u ;‘s‘: ]fn.lits within which s.a'lnmn-ﬁshiug is regularly earried on as an
'Xed‘ ;I‘.y In the Penobscot River and Bay at the present day, may ‘be
emvdt Oldtown above, and at Ro.ckpoxl't, Long Island, am‘l Gustme
ay 1 _M:my years ago there were fisheries on t.l_le‘eastcrn sn}lu of the
anq 48 far out as the upper or northwest end of Eggomoggin Rt?aeh
at the extreme lower end of Long Island. But these outer stations
e B, profitable, and were abandoned after & few years’ trial. One
' JUelk’s Harbor yielded about fitty salmon a year. One near Cape
b'i?giq:]e} was wore productive, and the last year it was in oporation
ed 102 salmon.
nn;;‘the last t-wq years (1872 ar:d 1873) a weir for the capture of l‘ner~
86“. ‘1:% been 11};;1111;;1111(3(1 on V‘Vestcrn 1’0}1(1 Istand, about t\v.'o miles
.is )‘(J'dpc Rosier. It c.aught JO‘salmqn in 187'2 and ouly 8 in 1873.
fi Pti[Ll.Ol):lb]e that, were similar weirs nmlntn-nfed in sz\;'OI‘:lb]C places still
la\-l ]down the bay, sul‘mon wou}d be taken in tl}mn in small lfumbers.
outside. ea.rne(] of the existence of only one \‘vel‘r in zmy. part .ot t.he bay
al)tu: of Long Island and Rnckll)ogt. This is & weir built for the
oflnel.e F)f alewives at the Olltlet}' of K l‘(‘%sh 'Pond in l)‘TOl‘th 1'.1;“?“_ In
UET times there have been weirs maintained at five or six different
e‘:{:: on the same island.for the capture of herring n,n‘d‘nmckeml st but
iy notmt Ile'zu-n tlmt.a saliion was evctl' canght Fhere. This fact, I}owever,
rllctla fair test ot.the presence of swlmon.m those‘waters., sinco the
ro ﬂl:‘e and location of the weir are ‘not 1fwora.ble for thelr' capture
ree(iil) y the salmo_n caught'- \vasra bative ot' the Penobscot ; for all the
rig l;%’,”-g:rounds of the Union In.lver, to ‘wluch we should naturally re
Th’e .dve for m.a.ny year§ been inacceessible. . .
Sea adﬁf‘-l)'ture o't salmon in the LO\.VGI' 'Penobscob Bay and in the open
Joining, with nets and hooks, is of rare occurrence ; but there are

Cvars - . .
\eml Instances worthy of record. Off the northeast breaker of Seal

—_—

- —_—
0

whimi1 the appended map of Peuobscot Bay and River are represented all tho weirg of

i I pended information, both those built rocontly and many that wero
tdoneq Years ago.

tatemont, of A, Waterman.
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Rock, a certain Captain Eldridge, of Bucksport, caught a salmon 00 8
hook while *f drailing ” for pollack; that is, dragging a seven or eigh
fathom line with a baited hook after a schooner under sail. This W25
over fifty years ago, when salmon were plenty in the Ienobscot, yeb
it was considered a great wonder; and the old gentleman who told tl{e
story,* though he was seventy-six years of age, and had been all his
life engaged in fishing, had never heard of another instance of ghe
kind. There are several stories of salmon being ‘taken on trolling’
lines, but no exact statements in regard to those occurrences have beel
.obtained. Inhabitants of the island of Matinicus, fiftcen miles seawar
from Owl’s Head, report that salmon are somectimes taken in seines
drawn for mackerel in that vicinity.

About eight years ago, in the month of July, a small salwon, (gl‘ilse’)
weighing two or three pounds, was caught by Mr. William L. Howe, ¢
Lincoluville, in a net set for menhaden at Wooden Ball Island,t whiC
lies between Matinicus and Seal Rock, and is therefore but a few milo
from the locality where the salmon was caught on the pollack-hook, 88
stated above.

On the western shore of the bay, salmon-fishing begins about sev
miles above Owl’s Head, at Rockport, where it has been regularly car’
ried on for more than sixty years. For many years past, four pets
have been set there. For the past five years the fishery of 1873 was
the best; that of 1871 and 1872 the poorest. The average of late bas
been about 150 salmon a season in all of the nets; this is pronouno®
a small catch in comparison with that of years ago.t

Above Rockport there are no salmon-fisheries up to a point below tho
harbor of Camden, where two nets are set.  From this point northwar®
within ten miles, there were, in 1873, twenty-one gangs of nets, compris’
ing thirty-seven hooks. The greater part of these are in the town 0
Lincolnville, and a large number of them are crowded into the sw#
bight into which empties Duck Trap Stream.

The most northerly net-berth is in the town of Northport. In f‘%l’
there were set along the western shore of the bay forty-three hoolks, f“
twenty-seven separate gangs. The whole number of salmon caught fl
them in 1873 was 1,661,f being an average of 36.3 a hook, and of ¥
a gang. 0

The best catch was 175 salmon in three hooks, and the pooreSf' 1=
gsalmon in two hooks. .

In the vicinity of French’s Beach, Lincolnville, the nets are genel‘?’a“y
set about May 10, and taken up early in July. It is within these dfl‘?es
only that fishing is generally profitable. Sowme fishermen catch consi:

* James S. Collins, of Castine.

t Lettor of H. H. Pago. .

t The most of the data of this statement wero furnished me by Ayres & Miller, fieh”

dealers of Camden. Mr. Job Pendleton, of Lincolnville, from entirely separato v
less complete data, estimated the cateh at a little over 1,583.

el
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bers of salmoun both earlier and later; but whether ffh'eir sue-
Ing to exceptional situations or to lack of competition is a
doubt. Tt is believed that salmon can be vanght each yez.u'
ar the mouth of Duck Trap Stream than at any other po‘int in
8 western bay, and this alleged fact is attributed to the attraction of
8 fresh water, :
In the middle of the bay the capture of salmon is followed every
Year on Loug Island at twelve or fifteen stations scattered along its
Vestery side. Nets alone are now used. A single weir was built at the
Southepy extremity of the island, for about ten, years, ending in 1868,
Ut thirty salmon & year were caught in it. Like ordinary salmon-
e, it Was made of netting fine enough to catch herring, and besides
8¢ it took also menhaden and mackerel. On the western side of the
3 no salinon-nets are set. The reason for their absence I have not
]I}VQSt'iga-t-ed, but the land slopes down the shore more gradually on that
Side than on the other, and it may be inferred that there is a corre-
ﬂp0nding difference in the inclination of the bottom, which may aﬁ'(?ct
T the course of the salinon in their migrations or the facilities for
Setth\)g and working nets. .
1 Belfagt Bay no salmon are caught within four miles of the port
! elfast on the north shore, and 14 miles on the south shm'(",; so that
the upper limit of the net-fishery there is a4 reach of 18 n'nlo,s where
0 Salinou.fisheries are carried on. The tishery begins again near the
OF of Scarsport. Here, and at all points above, it is 9;11:1'1(}(1 on
Weirs instead of nets. The yield is much better than it is in tllle
St Shing below.. This may iu part be attributed to the greater efli-
ﬁlency of the weirs, but I think, after making all allowances on that
Core, there is still a difference that can only be attributed to the
"eseneq of a greater number of salimon near shore.  The weirs on .Sea-r’s
Sang 49 on Cape Jellison are among the most productive iu the
o' bay and river. In 1873 there were fewer weirs built here th.zm
llsua_l; on Sear’s Island only one instead of six, and on the s911t11 side
-8 Jellison only seven instead of ten. It may be mcutmne‘d, as
: ustl‘ating the vicissitudes of the business as well as the ()ccasl.onal
lrr?gu]arities of the movements of the salmon, that while some of the
\?el.rs O the south side of Cape Jellison caught fewer salmon than
g‘rg;z&ry, one on the west side, in Snockbolu 1%;11'1)({11“, gfo.l :;é)::;g?)i
S‘“‘hondz mﬂ:ny.* The average catch of the forme '
weir, .
Is Worthy of remark that the weir that had such exceptional ]u(?k
Uit on a gently-declining bottom, with a long leader, and was in
EWhat sheltered position, while the others were built ou a steeply-
ed shore at the base of a precipitous Lank, with short Iecaders, and

I‘Om

With

\\-‘a;s
& 8oy

ex . 3
0p086(1 to the force of southerly and casterly storms, which somotnnoi
‘ider these weirs almost inaccessible. The bottom is, for the mos

* Letter of Jumes M. Treat.



310 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

part, so hard that considerable parts of the weirs are supported by
stakes, not, as in ordinary cases, driven in the ground, but planted 1iké
masts in great wooden frames, which are sunk and kept in place by &
heavy ballasting of stone. -

On the east side of the bay, opposite Cape Jellison, is a shore much-
better adapted to the construction of weirs in the ordinary way, havin
a gentle slope and a bottom of only moderate hardness. This is knowp
in the vicinity as the ¢ Dashen shore,” aud includes all the shore in the
town of Penobscot and all in Castine except those in the harbor. Its
salmon-fishery has not so high a reputation as that of Cape Jelliso
In 1873 the eatch was larger than usnal, averaging 83 a weir. At the
same time the three weirs in Castine Harbor, which are generally among
the best in the whole bay or river, caught far fewer than usual, averag:
ing only 69 a weir. Thus tho experience of the Cape-Jellison fishe”
men is repeated. Weirs on a gently-sloping shore with a western €%’
posure have a successful season, while those on a steep shore with ap
easterly exposure are unsaccessful, Thie number of weirs built on the
Dashen shore in 1873 was 23. In two cases two weirs were built on the
same hedge; all of the others were on scparate hedges. Thus there
were 21 hedges. In 1870 there were 24 hedges and 33 weirs. The de-
crease in number was doubtless owing to the poor success of the ﬁshefy
in that and the two following years. With the salmon are taken, 2
these weirs, herring, menhaden, shad, and alewives. The herring a4
menhaden are quite irregular in their occurrenee; alewives have beel
decreasing in numbers for many years; and shad have almost disaP”
peared.

Penobscot River enters the bay by two mouths, on cither side of
Wetmore Island. The western is the main channel, and the route by
which by far thoe greater portion of the salmon euter the river. Its
shores are for the most part bold, and at the ¢ Narrows? the water in wid:
channel is about ten fathoms deep, which exceeds by two fathoms the
general depth of that part of the bay west and north of Long Islant.
This increascd depth is doubtless owing to the strength of the tidess
which sweep with great foree through a narrow channel. The approa¢
to the Narrows is a tunnel-shaped estuary two miles wide at its entranc®
opposite the southern extremity of Wetmore Island. On both sides 0
this estuary, salmon-fishing is carried on oxtensively. As the width 0
the river decreases the number of weirs increases, and just below 1’».“0
narrowest point there have been eight or ten built within a single mile
on the west shore. These weirs have short leaders, and in many cases
the entrancoe to the second pound is 6n the upper instead of the outer
side of the first pound.*

In general, the season of 1873 was a very successful one with the fish-
ermen of this district; yet several weirs, most of them in the N arrows
had exceptionally bad luck. :

- Iy
pouded

* This is the second style of Penobscot salmon-weirs, represented in tho ap
illustrations.
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The eastern y iver is of a difierent chzu‘zictér, discharging
rn mouth of the river is

Wueh smaller volume of water, which is mainly received from the main

€hobscot by the Thoroughfare, a broad, shallow passage around the

a

Borth end of Wegmoro Island, but is considerably augmented in the
SaTly part of tha season by the water of LBastern River. The latter is
])Ot a8

illmon-strcmu, but is the principal nursery of the alewife, \\'hif:h
s g wmany ponds adwmirable breeding-grounds. It flows to fts
Junction, with the Thoroughfare through a broad estuary, in which its
“angy waters are insutlicient to delay loug the setting-in of the upward
SurTent ¢,y accompanies the flood-tide ; while in the Penobscot and in
© "horoughf:u'e the curreut sets down near two hours after low water.
“0cte we haye the phenomenon of a down-current in the Thoroughfare
% the Same time that theve is an up-current in the estuary of IBast.
Jrn {'iVGI‘, and the yater from the former fills the latter for some distance
above the point of junetion. This is a suflicicnt explanation of the fact
3% While the salmon rarely attempt to ascend Bastern River, those
thay Come in by the eastern mouth passing into the main Penobscbt
1 Touirh t}0 Thoroughfare, yet they frequently pass the mou.th of the
h: _ter and are caught in weirs some distance up the esbu:u:y of Eusteru

Ver, Thus, in 1873, No. 185 (see appended map of fisheries of Pti-llOb-
ot Bi‘»y and River) caught 60 salmon,and No. 168 caunght 30, This ex-
.ma“ation accords well with the theory that salmon find their way back
ko their native rivers, not through any knowledge of topography but‘
Ey "CCognizing in some way the qualities of the water. ~In the weirs of
A8tery River farthest up salmon are seldom canght; and indeed neitler
! any Dortion of it, nor in the Thoroughtare, nor in the common river

L‘low’ 18 the cateh at all to be com pared with that in the western chaunel

the Pengbscot. ,

Von. OVe the port of Bucksport but few weirs have been built for mm:y
{De'tl-rs, and the number hias of late diminished. In 1870 the?e were 1?;
3 only 9. The latter year was quite profitable, the increase in

the "amber of salmon being remtarkable. Three weirs in Marsh B.ay
»aught, 250 salmon, 5 shad, and 6 barrels of alewives. Weir-fishing

38 ngver been practiced in the Penobscot above ()rringtmf. 1t i:s,
ilf Vever, known that as early as 1780 there was a rude half-tide weir
tl{e town of Hampden. ' . N
call 1thin thig district, on th.e eastern side of thfa expansion of tl}e river
i ed Marsh Bay, are Dram Point Flats, the hlS[}Ol‘_}" <‘)t who‘se Ils}:(sl'les
thevm"y‘ interesting. In 1812 thero was a singl.e 11:1]t~.t;1de weir built on
Shoie fats; it was of triangular shape, one side being formed by the
Pive: and the other two being built of s.takes and bl‘l.lsh. On the ltp-
Th Side the brush-work was built higher than high-water mark.

OWn-river side, which, however, was exposed to an eddy-current
oion CPU-tide, was, for tho outer half of its length, built to an equal
ight with the upper side, while the part next the shore rose only to

hajf.es _ )
Etide mark, Over this low part of the inclosure the tish swam ab
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high water. Left inside by ebbing of the tide, they would gather in
small compartment at the outer corner, whence they were dipped bY
the fishermen. This was the highest style of contrivance for the Cf}l)'
ture of fish then in use on the Penobscot. It took immense quantities
of shad and alewives. .

The first trap-weir was built in 1815 at Treat’s Point, on the wesb
side of Marsh Bay, built by one Hollis Emerson, from the "Kennebel
It worked on the same principle as those now in use, but had only on®
pound. 1In 1816 a similar one was bailt on Dramn Point Flats. The ne
weirs were 50 successful that large numbers of them were built all along
the river immediately. In 1820, however, and for several years thexe’
after, fish wete scarce. In 1822 only two weirs were built on Marsh Bays
one on Dramn Point Flats and one on the opposite side. That year whs
a very poor-one with the fisheries in this part of the.river, bat was bet-
ter in the bay and as far up the river as the northern end of Wetmore
Island, there being an extraordinary catch of salmon about the 1st ot
July. From 1822 to 1836 there was an improvement in the river-fish”
eries, especially in the salmon-fishery. The year 1836 was marked by 2
great run of salmon.

In the appended illustrations are two plans of Dram Point FlatS
representing the fish-weirs built on it; the one in 1832, the other w
1873. In 1832 there were, on this short streteh of shore less than B
mile long, five fishing-stations, maintaining 17 weirs, cach with severs
pounds. No exact statistics in relation to their yield can be obtaine®s
but it is described as being enormouns. Alewives were sometimes s0
plenty as to be given away by the cart-load. The most of the fish wero
shipped on small vessels that came from Portland and Southern Nev
Eungland to buy. : ]

One of the men in this businesst states that he remembers of S
vessels being there at one time loading ; they would probably carty
away fish to the value of $37,000, and this but part of the scason’s
catch.

The puices of those ladings were, for salmon, 5 to 7 cents a poulld?
for shad, 8G to 87 o barrel; and for alewives, $2§ a barrel.

In 1873, instead of the seventeen weirs, there were only three, and th
probably were less produactive than the same number of weirs in 1832
It should be remarked that the abandonment of these fisheries was du®
more to the loss of the shad and alewife fishery than to the decrease of tl}e
salmon. It is not, therefore, to be inferred that a similar falling off 1*
the fishing-industry has occurred in districts where the salmon.fishery
was relatively of groater importance. Another source of injury to the
fisheries is the deposit of sawdust and mud on the flats. It will beé
observed that in 1873 the flats extended considerably fartber into the

ese

* These plans and accompanying facts were furnished by Mr. John Arey, of Bucks”
port. The preceding statemonts about tho fluctuntions of the fisheries aro on the 8%
thority of Mr. Amos Treat, of Frankfort,

1 Mr. Frederick Twombly, of Portland.
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bay . .

(]% than in 1832, This is caused mainly by the accumulation of saw-

g: 8% Which has not only moved the low-water line farther out, but has
?atlly lessened the depth of the water for a long distance outside of
8 line,

13—y :

5. TABULAR STATEMENT OF THE CAPTURE OF SALMON ON THE

PENOBSCOT RIVER.

aThe following statement of the number of salmon caught in 1873 is
Sed, for the most part, on the statements of the fishermen themselves ;

e ; . . .
eve Number caught in each weir and net having been reported in nearly
Ty

Case:
TaprLe XII1.—Statement of salmon caught in Penobscot Bay and River in 1873,

District. Implemeonts. B;ﬁﬁ;gﬁ'

Rog

I“’hgpl:[i,t' to X('Ptllport ..................... Pound-nots; 27 gangs, comprising 43 hooks...... 1,561

Cant d and Westorn Pond Tsland.. ... Pound-nots; 14 gangs, comprising 17 hooks and 1,008

i 1 walr,

g&&m‘ﬁ 2ud Penobscot . . . : . 2, é‘jlg

- S S ..

BOPOIE)O“' and Stockion . 35 woirs, 1 gang-no 3,317
B:Ek*’ ort’ Stmore Iland) 30 weirs.. L oL . 2, gg?
1 Tospoct, aud Winterport... ...l 15 Weirs. ..o i .
€or to Oldtown .. ... ... ... 1.7 ......... Drift-nots, nuber unknown....oooceoeieennn-. 1,984

Totala .. e 114 weirs, 42 gangs of nots, &c..........o........ 13,690

dul; Othing is known of the number of salmon caught above Oldtown. A
it v a“‘OWzmce for this omission, and for certain fishing-stations where
tota&i 1mlgossible to obtain correct statcments, would probably swell the
N 0 15,000 salmoun. o
arge‘?Ompau'isou with the yield of many preceding years, this is a very
5\ estim“tmmase; though unfortunately, in the absence of data for an exa:ct
el‘eas& ¢ no very precise statement can be made as ‘to the dogree of in-
of f, ue. At Rockport, the past season was the best since 18.68, the catch
Can. T Bets being 300 salmon in 1868, 130 in 1870, and 190 in 1873.* In
Catel:len and Lineolnville it was better than usual. On Lon'g Island the
Werq Was one-third above the average.t The two weirs in Searsport
8ide ‘OMparatively unsuceesstul, while the single onc on the W(?stern
Gﬂl)e S?ar’s Island did much better than usual. On the \ve§t side of
ellison, as has been already stated, salmon were caught in greater
fe ere{ S than usual, while some of the weirs on the south side ca.ug.ht
frog . In Castine Harbor the catch was far below the average, while
avep, 13 point up the east shore of the bay it was considera-l‘)ly abo.ve
Cre, ege. Iu all parts of the river, except here and there a weir, the in-
Was very marked. In the vicinity of Bucksport it is commonly

8§ a
\\\-\_

* Statemeont of J. McIntire.
t Statement of Benjamin Ryder.
1 Statemont of Jawmos M. Troeat.
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thought to have been the most successful season for twenty years. AD
inspection of the record of weirs Nos. 161 and 162, at the south end of Wet:
more Island, (given below,) shows that it-was the most successful season
during all the time (cighteen years) covered by the record. 1In sow®
localities, where in ordinary years very few salmon are caught, the&:
appeared in large numbers. The drift-nets above Bangor were unusui
successtul ; and after all the decimation the ranks of the salmon suffer¢
on the way, an uncommonly large number was observed on the upP®
waters and near the breeding-grounds.

The following statement exhibits the yield, for thirteen years, of ¥
of the best weirs on the Penobscot, the owner of which (Hon. A. IL. Whit
more, of Verona) has with commendable public spirit offered it for P“b'
lication. Each entry is made at the time of sale, and includes all the
salmon caught since the previous sale :

. e
Tapre XIIL.—Record of salmon sold* from weirs Nos. 161 and 162, south end of T otmor

two

Island.
- 0 = : 5 ! .
P EE | s E | £ i 4
K| = 3 E X &
g © & g [ 5
P & ° =2 B ¥
Date. ° 3 B Daso. 153 ] )
= & < 9 i< M
‘ @ o0 £ Y 19 E‘
< e 2 2 e ]
E 5 g g =1 4
v &0 A = 7 4
1860. : 1860. , 153
April .. ... ... ...... 1 184 18.5 || June 19 .....o.oieiiaen 2 31 19,8
April 80, . ... .. 1 163 16.7 [ June 2l coeeeee..... . 4 T8 149
May Y. feoiiiioiaanaia.., 1 Q5§ 5.7 Iune W .............. . 5 71 12.0
May Q.o 1 23 25| June 5 ... ... ....... . 19 229 8.8
May 2. .cooiiieiilL 2 33 16.5 (| Juno 26 ..oovnennann e, 2 17 11.1
Mayld. .ol 2 184 9.2 [ June 27 covieeiunnnnniiaon 4 47 2.3
Mayl7. P 1 17% 1.5 | June 30 .. ooieeiienean... 8 98} 0.8
Mayl8. coeeiiiiiinnnnn.. 3 33 1L0 | Julyl..eeeeeenneaenan.-. 4 a0 | 413
May 22. ceeeaeean. 2 Q0% M7 July 2. iiiiaia e, 5 Stk 10.8
Moy 4. oooeneiaaniaain. 2 214 107 | July b, oooeeeiaiiii, 4 43¢ i
May 26.. .. 9| 109 200 July 1l cicieiiiiiienann.. 3 PO PRt
May 30.. 71120 17.1 [
(J}Iay 3l 7 o {2 . BUMMARY.
une 4 .. 1 11 Lo M2 .
Juno 7.. 0] 122 | 129 -6
June 8 . 2 20 100l April oooooialiiiniill, 2 13.9
June9.. 11 146 13,2 ) May ..o iiiiiiieaias 37 ... 11.9
Juno 11. 9 105 L6 || Juno...oooiieiiennnn... 107 |... 10.7
June 14 . 12 145 120 [f July coveemeieananaaaaat, 15 L
Juno 15 . . i 72 12.0 ’ 12.3
Junel18.....coeeennnn.... 12 172 14.3 Total coeeeeniana.... ~161
I | . ==
! 1862 128
2 38 19.0 { July 3 .oiniiinin s 12 150 10.8
1 194 195 ' July 18 . coivent coimennnnn U 244 11_5
3 59 19.6 [ July 20 ... oiiiiiion 1 113 10.8
1 194 10.7 ' July 5 . oovee e 3 32 12.0
[ 77 1.8 | August5 coovee .. 2 254
1 9 9.0 |; L
2 21 10.5
2 28 14.0
4 38 9.5 BUMMARY.
7 1024 14.6
12| 156 13.0 15.0
4 343 8.6 2714 12.3
7] 116 16.5 1,175 10.3
19| 289% | 12.6 5208 1 406
14 1593 | 11.4 24| -
30| 329 10.9 ——1"T12.}
8 8&t | 110 1,968%
n threé

* These salmon were sold within a few days after catching, commonly withi
days.
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Reeoy,
rd of salmon sold from aweirs Nos. 161 and 162, south end of Wetmore Island—Cont’d.

ol X T
E 2| 5 | V2] s
=} L = H = &L o
2 |3 | ® s 12| F
= @ . - b
Date, b 2 E i Date. 2 2 *
g 53 & g & &
2 g g Z £ g
g & I3} I g 5 @
2 3 = 8 o b
The— “ < < 0 “ < <
. |~
ii[&y 14, 1863, | 1863,
\Iﬂy 250 1 8} R Tuly 7oooverninaannn. . 3 274 0.1
nayes, 2 2y 14.5 | July 9., 11120 10.9
.23 30, 0 103 1.4 I July i 2% 1603 G.1
2.0y 6! 75 ¢ 125 ( Julyls.. g 18 9.0
Jibo 4 9] 13| 124, Julyrr.. 50 98| 00D
Fmo 4 13 10.7 [ July 18, . 3 274 9.1
e 9] 102 1.3 July 2., 4 wi! e
Il 13 5 44 6.8 Julyed.. . 5 46 9.2
Yune 15 101 106 | 106l Tayer ol | 1] @l a7
o g 5 56 1Le i
Jule 29 8 77 9.6
Tule o5 4 137 -
Juf:g 55 }% }3%
Jy) '

Yo, 10 82 | &9l May oo el 1.9
$;;{y 3o 24, 250 | 1004 F JUNO.o.ioeiiiaiiimaeanl 86 {ail. il 16.3
Ty g 6 55 | 010 duly covieeaii e 93l 10.1

uly 5 1 8
\ 2 22 | 10| Total ...l 207l 9.8
. | i
ﬁ,a:v 9. le6a |I 1864, |
MFp Tl 1 18 18.0 ) Juno 30... N 9| 107 1.9
A 2 344 1.2 July2..... i 5 404 9.3
MO8 e 3 20 20,0 | July4... R 2 163 8.2
Ay ol 1 10 10.0 [| duly 7. [ 2 a3y | 11.6
) 26 2 273 | 13.6 ' July6..... i g 16} 8.2
3 384 12.8 || July¥..... ! 2 17 8.5
5 854 1.1 [| July 11.... . | 5 804 16.1
3 85 | 1L July .o ‘ 1 7 1.0
5 65 13.0
5 494 9.9 -
4| 35| w8l
3 354 11.8 -" BUMMARY.
0] 13| 13|
1] 16t | 126l
6 8L 15.5 | May 15 ). 15.5
1 (1] 6.0 Juuo i3 S, 1.7
1 93 14.0 | July 19 ..l 10.9
5 50 10.0 ||
....... G @i 105 M {eeeoe| 121
Ay i !
1
i}-’*n; 7 1 | 133 13,7 14 1404 10.0
AR 1l 18] 10 s1os0 | 1000
YA 1 18 18,0 3 32 10.6
TR 3 l 23| 0.4 3, 63| 88
oy ey 3t 40 13.3 1 o 9.7
Jge i, 2| 1w 9.5 1 16 16.0
Jpho 5, 2! o8 14.0 1 10 10.0
Julo 8, 3| 444 148
Tuy? 10 12 194 | 161
Toge 1L 6 663 [ 110 . |
J“"g ig }[ ! é;* Hg‘g SUMMARY.
ST s| @ | 1no
e 2] 18 | 196 | 108 13.7
Tug? 2. 10 1epl 18 12.3
wd & 16! a0 | 125 1.3
Ju)y 20 9| 103 11.6 10.5
Tyl 11 15 6.0 13.0

ve Ll 6] 172 10.7

S~ 9 | 107 11.8 11.2
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'd.
Record of salmon s0ld from weirs Nos. 161 and 162, south end of Welmore Island.——cout’d

g K] P & E] g
g 5 2 \ £ = 3
e E I 3 e g
© e 2 2 z 4
Dato. k3 2 o Date. S - ®
= <2 @ I g!n t®
© £ ;W @ a
=2 o s | 2 o ]
a 'Ep 5 : g E‘f v
= {4 v ‘ = =0 P
=i < ] ; “ - e
I
i 7.5
5 GG 13.3 | July 4 303 i
5 70 140 | July ¢ 5 51 8.9
3 333 1L.2 3| July 4 34 00
4 42 10.5 | July 1 9 9.5
4 494 12,3 ] July 2 19 10,1
2 16 2.0 j| July 14| 151
6 613 | 10.2 L
4 314 7.8 .
13 unl o nal .
8 R34 10. 4 SUMMARY.
5 753 5.0
100 105% 0.5
17| 213 12.5 |
8| 1034| 12.9:
19| 205 10.7
7 624 8.9
6 G2 10.3
1 8% a7 |
- |
; e =
i
1867, l[ 1867. ' | g8
April 27 1 18 18.0 | Juno 25. ! 6 533 4.4
May 3 1 2% 20.5 i June 27. . 21 20394 | 9.3
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. .
Record of salmon sold from weirs Nos. 161 and 162, south end of Wetmore Islaml.'CO“td
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Recoy. .
cord of sulmon s0ld from weirs Nos. 161 and 162, south end of TWetmore Island—Cont'd.
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14.—SAINT GEORGE RIVER.

Sa1"1011 were plenty in this river fifty years ago, and considerable
€S were caught twenty-five years later. But they gradually
. to frequent tho 1'i\:(:1':, and ‘for ‘the 1:1.§t .ten or fifteen yeals
vo ]ﬂ*"'e rarely been seen in it.*  Siuce the building of the dams that
hay. Nainly contributéd to the extermination of the salmou3 fish-ways
Dasgyy, °en maintained for alewives, and have answered tlu‘su- purpose’

‘only well, but they do not appear to have met the requn:gneuts of

Q(ga_s e
th

8aln,

15.—MEDOMAC RIVER.

\vj,ig;s II')iVOr was originally the breeding ground of the salmon and ale-
Sajng ut not of shad. Salmon were abundant, more so than in t-he\
the low Borge. Sixty years ago the inhabitants used to dip them below
wiy ¢ Cr dam at the head of the tide. More recently, the owner of a }
“ther up the stream, at the upper dam in Waldobore’ Village,
at. g t.o caf:Ch them by shutting his gate and taking as many as a dozen
et ymt(;l trom a basin in the rock below the dam, En which th(?§"\\'ex'e
\G subsidence of the water. TFor the past forty years it is be-

" Letter of A. M. Wotherbee.
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‘heved that not a single salmon has been taken in the river above tho
}ﬂow of the tide, but occasionally, within twenty-five years, one has
ibeen caught in a weir nearer the mouth of the river. Three dams &
Waldoboro’ Village, one at the head of the tide and the other £ |
within a third of a mile of the first, effectually prevent the ascent of al
migratory fish.*

16.—SUEEPSCOT RIVER,

This river appears to be well fitted for the production of salmon, and
in old times they frequented it in great numbers along with alewivé
and shad; but, as in other cascs, the construction of impassable daw’
has cut them oﬁ from their main breeding-ground, and nearly e\tel‘ml
nated them. This happened at an early day. For many years, howeven
salmon bave come in small nunbers each year to the dam at Aln#
Twelve or fiftecn are said to have been caught there in 1372 and 1873~
a larger number than usual. Probably they find a very small brecding’
grouud below the dawn,

17.—KENNEBEC RIVER.

/ In its original condition, this river was the second in the State O_f

.' Matine in the number of salmon yielded by its fisheries, and in the facill-

" ties it afforded for their reproduction. No serious natural 1mped1men
exists to their ascent up the main river as far as Carratunk Falls, in the
town of Solon. At this point there is a precipitous fall, 164 feet Digh
which was a serious hinderance to them, but was not 1111[):15\&1)11, The
whole river falls into a chasm in the ledge less than 60 feet wide and ¢
great depth. Leaping obliquely from this chasm, the salmon woul
rise into the air to a height of 10 or 12 feet, and strike the body of falling
water at a point where its velocity was so small that they could stet?
it successfully. This wds often witnessed, but it is supposed that on
salmon of exceptional strength could accomplish the feat. Ouce ¢ abov®
Carratunk IFalls, a vast extent of breeding-ground lay open to them in
the main Keunebec and its tributaries. Of the lower tributaries, thei
principal resorts were in the Carrabassett and Sandy Rivers. The Mes
salonskee was closed by a precipitous fall of 40 feet & few miles abov?
its mouth. The Sebasticook, though an excellent shad and alewil®
river, was not well fitted for salmon. Tradition says that they ascend®
the Cobbosseecontee.

In the days of their abundance, the main fisheries for salwon wer®
within 20 miles of the mouth of the river, at Waterville 60 miles abov®
and at Carratunk Falls. At the latter place, dip-nets were used on the
falls and drift-nets just below. It was easy for’ two men to load a bO?
with salmon here in a day. At Waterville, just below Ticonic Falls, #
large number of drift-nets were plied every season. As many as

* Letter of F. M. Everleth,
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have been counted at work at one time; but the average was not over
40. They took several thousand salmon in a season. Other drift-neg
fisheries existed at Augusta and various other points on the river. The
fisheries near the mouth of the river were carried on with set-uets and
weirs, the former coming into use much earlier than the latter. No ex-
act statistics of their catch have been obtained. The use of nets was
not confined to the river. Several were set quite outside its mouth on
Hunnewell’s Beach. At Cape Small Point, 6 miles west of the river,
there were several nets set, and one trap or pound-net is still in use at
Bald Head, for the capture of various species, among which salmon are
accounted of considerable importance. The salmon-fisheries of the}
Kennebec were in a flourishing condition in 1873, when the dam at Au-
gusta was completed. For a few years after that they continued plenty,?
and then rapidly declined until they almost disappeared. The drift-nef
fishery at Augusta was for some years abandoned because of the
8carcity of salmon. The decade from 1850 to 1860 is generally believed)
to have been the period of greatest scarcity. In 1866,1867,ani 1868 there
was a marked increase, the latter year being by far the best since 1850.
After that there was another decline, 1870 and 1871 being poor years:
In 1872 and 1873 there has been another increase, which far surpassesi
that of 1868, It was alsoremarked onthe Kennebee as on the Peuobscot,é
that the salmon of 1373 were of an uncommonly large size on the av.|
erage, o
At the present day, salmon are caught in weirs in the lower part ot
the river and drift-nots at Augusta. The drift-nets, rarely over two or
three of them in operation at once, are plied solely for salmon, and, the
Augusta daws holding them firmly in check, the number caught in
favorable seasons probably amounts to several hundred. The weirs are
all below Richmond. They are in general built more for the capture of
alewives and shad ‘than for the salmon. Those that yield the most of
the salmon are below Merrymeeting Bay ; the best of all being near the
Wouth of the river. The number built below Bath in 1873 was 23, just
the same number as in 1867, but a falling off from the next succeediuyg
years; there having been 33 in the same district in 1868, and 26 below
e’s [sland in 1869. These weirs are in no essential particular different
from those in use in the Penobscot. In Merrymeeting Bay, however,
the kind of weir in common use is more like the herring-weir of the
astern part of the State, the fish being captured with a seine in a
large pound.
eli’f'he inquiries made in regard to the nu.mber of salmon caught in 1873
. ltt?d the following items of information. One estimate places t}ne
of ntmh or caught below Bath at 700.* From another sourcet I have a list
v\eﬁShinen below Phippsburgh Center, 14 in’numher, probably

* Thomas E. Scott, of Georgetown.
t D. D. Swazey, of Fort Popham,

8. Mis, 74—-21

n
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building about that number of weirs, and a statement of the cateh of
each, The sum-total is 645, which would indicate that the preceding
estimate was too small. Thirteen of these fishermen caught during the
last three years the following numbers of salmon:

Salmone
110 D 154
) L 1 P 237
1873 e e e e e e s 570

Mr.S. W.Cushing, of Bath, dealer in fish, states that, in his opinion, tho
catch of salmon in the Kennebee, in 1873, is more than double that 0
any previous scason for fifteen years excepting 1872, and very largely
in excess of that year., On the basis of these several statements tho
following estimate of the catch of 1873 is submitted :

Salmon caught below Bath ... ... ool 908
Salmon caught above Bath. . . oo oo i ie e 60

\ e

4 ] 21 P —eeeeaan 1,500

This is believed to be an approximation, though a rough one, to the
true number. The yicld of 1871, if we may take the experience of the
lower part of the river as indicating the true ratio between that and otber
years, must have been less than 500. /

The artificial obstructions to the ascent of salmon as well as Ot-h?r
fish are numerous and formidable. There are six dams across the mal®
river below Carratunk Falls, Three of them are formidable obstru®
tions. The dam at Augusta is 18 feet high, and would be absolutely
impassable were it not for the lock provided for navigation. Throus
this a greater or less mumber of salmon passes each year. Almos?h

_every summer a few of them pass the second, third, and fourth dam$,
and are seen at Skowbegan; and not infrequently they pass this p0i“ti
also. None of the dams are now provided with fish-ways.

18.—ANDROSCOGGIN RIVER.

/ In the natural adfptation to the growth of salmon, the Androsc0{=’?z‘;ln
is supposed to have beeat scarcely inferior to the Kennebee. In plll'lf"
of water it is superior, and it has a much greater extent of gmvell.)
river-bottom, swept Ly brisk currents, where salmon like to lay thelf
eggs. Its disadvantages were its difficult falls. That at Lewistoh
thongh it may have turned back the greater part of the salmon, was
nevertheless, scaled by some that appeared at the foot of East Rumfor

Falls,-where they encountered a .series of cataracts quite insurmous”

able. Direct testimony has been obtained only,to the fact of one or t“'.o

salmon being taken here more thau fifty years ago; but tradition has!
tliat they were once very plenty in Swift River, a tributary that cuters
the Androscoggin just below the falls, They must have been ear

sbut out from that part of the river. At Lewiston they were taken a8

late as 1815.
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l‘(ﬁlP’lI)I'lin t}fe preset.xt; century the dams at Bruuswick shut‘them out
Were 1;tt their breex'hng-groumls. l?r()bubl_yt the Androscoggin sa-lm(?n
Jutterly exterminated; for the tew specimens now and then seen in
Ile% é‘:}verTa},re no more then we shou¥d expecet Fo stray into iF from the' Ken-
hroad.m- le§;e t_wo rivers unite their waters in Merrymeeting Bay, into a
ing o thm of which eaclf of them flows. In th(? southwes? arm, or t.lmt le‘fld-
Shag axvde- An@roscoggm, are commonly bLuilt about six weirs, in which
‘Vithoﬁ; .<11(?W1V(’,S are .cth\gl}t. Sometimes several years hzwe‘pusse(_l
Vero 1 - a sn‘lgl(% srulmon.bemg takex-l by any of them. In 1873 there
c““gh;)ur weirs in operation. One of them caught four salmou, a-no.ther
; one, and two more were taken at the mouth of Cathance River,
Wﬂ:e:i'lg EOint t-.hey 1)robably.1‘eflche(] without leaving th‘e A11d1‘0§coggin
the Alil A smgle smolt, six 1nches. long, was caught‘ in the mldq_le of
¢ (roscoggin Bay,t a thing quite unprecedented in the experience
ereecflShermen of thisregion. Othef‘ speeimens, supposed to be smolts,
aught near the falls at Brunswick, . ,
eene t.“’o. lower‘ dams in the Audroscoggin, both at Brunswick, have
brovided with fish-ways.

19.—ROYALS RIVER.

sixs‘:.ln,mn frequented this river regularly and in considerable nmnbers}
W.hi} ﬁﬂ!.'s ago; but they. have })cen s{lxlt out by several (1:111‘15, thoe I‘irst
'Wel‘e't?; 1s at the head of th'o, tide. ' The last sﬁh!mn seen in ?-he river
.Ug th‘t Ken fowent-y yoars ago in a weir. There having been no river-fish-
ntere:]re since that time, it is not known whetber any salmon have
. the river.}

20.—PRESUMSCOT RIVER.
This is

lay a river of uncommon purity, draining, as it does, the second

ae ! si%e in Maine, and receiving few tributaries below. Salmon,
s.aml alewives originally ascended the river. Salmon were practi-]
I’ives; dest,royed byl the dam on Presumscot F:lvlls, near the mout'h of the
ab&uh:ery early in the present century. l’h’;Lb dam was afterward
1 ned, and of late years salmon have occasiounally been canght, In
Weirour were caught at the Presumscot Falls with a dip-net.  In 1873
Was maintained in the tidal part of the river, buttook no salmon.
. ttber two salmon were seen below the dam at Cumberland Mills,
8  the flood-gates being open soon after, they probably passed up, and
Wag 125‘11 (Illeftr Sacarappa. A spent femal'e salmon, of 13 pounds weight,
ndg :b In November at the latter v?llage, and a spent }nale of 14
ove the dam at Cumberland Mills about the same time.§

ere i .
arg ¢ re 18 a large number of dams on the Presuimnscat, but fow of them
Ormidalle, '

* Lotter of Willinm Rogers,
t Letter of Robert Waid.

{ Letter of Franlk Seabury.

§ Letter of G. W. Hammond.
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21.—RICHMOND’S ISLAND.

This island is midway between the Presumscot and Saco Rivers, about
three-fourths of a mile from the town of Cape Elizabeth, Detween the
island and the main-land is a sand-bar at times bare at low water. On the
western side of the same for about twenty years a pound, or large fish-
net, (a seine,) has been set, extending from the island to the main shore:
Every spring and summer cach year, a few salmon (from six to twel"e)
have been taken with other fish, shad, alewives, &c*

These Richmond Isfand salmon can hardly be referred to the Presum
scot or Saco ; for were these rivers to produce salmon enough to affor
§0 many at a point so far distant from their mouths, there wonld cer’
taiuly be a larger number found in the rivers themselves. The Kenne”
bec is the nearest river that produces any salmon, aud was probably
the native river of those caught at Richmond’s Island, though this fm-
plies a wide range along the coast, the distance being 26 wiles.

22,—~SACO RIVER.

LSulmon used to ascend this river as far as Hiram Falls, and a g'OOd
any were taken there in old times. :

The Great and Little Ossipee Rivers, the principal tributaries, were
Yalso frequented by them. The brood has been extinet for many years
iand had become much reduced at least eighty years ago.

Thefe are many dams on the river; and those at Saco and Biddeford
render the falls at that point, which were always ditficuls, quite inst®
monntable.

Since 1860 there have been four salmon taken in the mouth of the
river in shad-nets. Oue of these was caught in 1873.

23.~MOUSAM RIVER.

[ This small river was once very productive of salmon. The date of
‘their disappearance cannot be fixed exactly, but it was doubtless very
'.early.

A dam was built across the river in Kennebunk in 1675, and siuc®
1720 there has been a dawm at that point all the time. Alewives al”
shad are now caught noar the mouth of the river, but no salon bhave
been seen for many years,

24.—PISCATAQUA RIVER.

/ Formerly salmon were very abundant in this river, breeding in £he
;'Sal:non Falls River in preference to other brauches, although som® Y
them ran up the Cocheco.

It is over two hundred years since the Salmon Talls and some othe®
brauches were obstructed by dams, and some authorities date the falling

* Letter of N, Cummings, esq.
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Off of the supply of salmon as early as 1660. They were, however,
Y No means exterminated till a more recent date.
As late as 1830 stray salmon have been kuown to ascend the river up
% Salmon Falls dam, and to a lower point within twenty-five years.
out thirty years ago a large-sized salmon was caught within a few
Y0ds of the dam at the head of tide-water by one Moses Varney. TFish-
Men near the mouth of the river say that in drawing their seines for
€r fish they have occasionally taken salmon, but it is not reported
at this has occurred recently.

25.—MERRIMACK RIVER.

Salmon originally ascended the Merrimack, and its main branch, the |
(."“igewassett, 150 miles, branching off into only one tributary, Baker’s |
'¥er, which enters the Pemigewassett at Plymouth.
tis also reported that they freqnieuted the Contoocook in small num- /
ers', They were very abundant before the obstraction of the river.
OIr extinction was gradual. In 1796 a good deal had beeu done in
¢ way of dams, but they were either low or were wing-dams. By 1814
bre was great falling off as eompared with twenty-five years before,
. 1830 they were quite scarce. In 1847 the Lawrence dam extin-
gul_shed them, except a few each year that perhaps straggled from the
406 rivers, This river was the first to receive attention from the
f(())ll 'ni.ssioners of fisheries first appointed in 1866. In that and the two
OWing years the two dams in Massachusetts, at Lawrence and
WZ“"ell, and most of those in New ITampshire, wore provided with fish-
dafn&- The greatest difficulty was experienced at Lawrence, where the
18 very high.
l‘emn 1S fipgg form, the fish-way was unsatisfactory. It has. since.begn
°deled, and various kinds of fish ascend it; but the difficulties in
t ® Way of getting a sufticient supply of spawn, delayed for some years
Te-establishment of a brood of salmon in the river.

26.—~PAWTUXET AND PAWCATUCK RIVERS.
. The
ll} the
Slgne

only juformation received about the former occurrence of salmon
98 rivers is obtained from the reports of the Rhode Island commis-
lgo:: of fisheries, who state that salmon were plenty in them both.
: onu; m-ea-sures aro bieing t{ll(efl to res'tom t!xem, some 70,000 young
the ), aving already been distributed in their branches and those o

ackstona,
27.—~THAMES RIVER.
Sa.] . .
Oy thmon formerly frequented this river and several of its tributaries.
e

or fo, hetucket thay used to be taken in considerable nunbers thirty
oyt 'lby Miles above Greenville, but a dam at the latter place shnt them
out thirty~ﬁve years ago.* In the Willimantic they were cauglht

* Letter of William Story.
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. : 3 . . . i
until 1822, when a dam was built across the stream, which prev entet

their coming up. Since then dams have been built across the other
tributaries, and finally one across the Thames itself, which completely»
destroyed the salmon-fishery in the river and its tributaries.*

28.—CONNECTICUT RIVER.
/
Salmon ascended this river in the last century to a distance of thre®

‘hundred miles from its mouth,} breeding in its headwaters and in varr

‘\ous tributaries, in New Hampshire and Vermont. They were plenty up,
to 1797. In 1798 the Upper Locks and Canal Company put a dawn 1
fect high across, just below the mouth of Miller’s River. Within tet
or twolve years this extinguished the fish; that is, when all the then
iving fish had died.}

The States of New Hampshire, Vermont, Massachusetts, and Couné®
ticut have since 1866 been making joint efforts to restore salmon to dfe
river. Swall lots of salinon-fry have, {from time to time, been placed 1%
it, and within two years several young salmon have been taken in the
lower part of the river. It was not, however, until 1873 that any plﬂ-ﬂt"
ing was made on an extensive scale. In the spring of that year the}"e
were distributed, by the State of Connecticut, a large number of fr)".]u
some of the lower branches of the river. The opposition of the propri¢’
tors of the Iolyoke dam, in Massachusetts, to the erection of a fish-way?
euntailed tedious litigation, which delayed the construction of the way
until 1873. It is, however, now completed, and the commissioners ©
the several States interested are to place several hundred tl’xousﬂ-“d
salmou-fry in the Connecticut and its tributaries in the spring of 1874

29,—HAMMONASSETT RIVER.

/ In this little river, salmon were caught from 1663 to some date in £he
{preseut century.§ .

30.—QUINNIPAICK RIVER.

/ Salmon used to frequent this river, but disappeared at some date 110”_
ascertained. In the spring of 1872 a salmon weighing five and 2 bal

pounds was caught in a gill-net, sct for shad near Wallingford. AD
ther, weighing over four pounds, was caught with a hook in the sunm.ler
of 1873 by Mr. Stephen P. Northrop, who was fishing for pickerel, wit

tlive bait.]] These specimens were probably grilse that came from sow®
of the.broods of young fry introduced in recent years.

e m—

* Letter of J. Brown, of Willimautia.

t Lotter of Dr. W. W, Fletcher.

$ Letter of T. Lyman. . ‘ . .

¢ Lotter of Williamn H, Burgis. Hon. William H. Buell, of Connecticut, is authority
for the statement of their actual presence. .

il Letter of O. J. Martin, esq.
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31.—HOUSATONIC RIVER.

enfa;.:n,on disnppeared from thisriver many yearsago. On(? correspond-
ier 1; 5;’ t'hey‘dlsappean'ad about 1890, and were 'plcuty ﬁTtby years cat-
al‘g’es(t) “)“1)’ in the main Housatonic, but also in the I\auga-tgck, its
" oie) tributary.* Sowme four or five years ago .t;he.re was one of seven
S 1t pounds caught below the dam at Stratford, and returned by a

T Shelton to the river above the dam.t

E“NOTES ON THE GROWTH AND MIGRATIONS OF SALMON

1.—INTRODUCTORY REMARKS.

It is the purpose of this paper to present such facts as have been
Served regarding the growth and migration of the anadromous sal-
0}‘ of Maiue, adding sowe facts about the salmon of Canada by way
j“elaslustr.a,_tion, no :Lttemp.t being made to cf)mpile from publishefl author-
Pitt-i{r This statement will serve_ to expl'zmn the ln(b'zl-g(ﬁlillfzss of the nar-
8 ex@- _1}1 fact, the data for a history qt the life of a Maine su]mon. are
i Ceedingly scanty, that, but for assistance aiforded by observations
D«':ldc?tin o.ther cqullt:x'iqs, it would boe largely an uuguessql riddle. This
cﬂrcity of ma,t,erml. is in great part due to the earlyidcchne upd pr.eseut
t ¥ of the species, but, as regards some phases of growth, is believed
€ owing to some peculiar conditions, climatic or othor, which altect

® 8rowth and habits of the fish.

2.—1H1 NAMES APPLIED TO CERTAIN STAGES OF GROWIT.

132;6 Nomenclature of the \tarim‘ls st-a-ge‘s of" sn!mm}-growt'h‘iu use
aDDlif S.porbsmen aufl naturalists in America is of Bl'l‘r:ls]l origin. I.t-s
genep{;llm,on to American salmon presqpposc:q an l(lellhlt)" ‘ot llfml')lts in
f"l'bi d and so fzu" a% these h‘ave.beeu mvestl_gut-ed there is noLln'ng‘ to
importth&t suppo.sxtlon: As it will l.)o co‘nv.e}neu‘b to use §eveml of these‘
explan?d‘ termns in this paper, their signifi ';mon requires a word of
ation. ¢« Parr” is the term used to designate a young salmon

- YOt prepared for its first migration to the sea; its most obvious
o ;llzld cllarzlcfox‘istics Ill‘(? the dark transverse h:‘u's and red spots on
imeg f(C)S- In Scotland this stage lust's for :‘L year in geuer;tl,.and soine-
b T two years, and the length of the fish at its completion may be
OWn roughly at five to eight inches. ¢ Smolt” is the name applied

on in the next stage, the commencement of which ismarked by the
eagipsifmnce of the bars and spots of the parr and the assum pti.on of
€ry coat of the adult salmon. The smolt proceed s innnediately

t ] J W
. . \
Monge,

0 sal

ebstor, of Waterbury ; his testimony corvoboratod by Will inm A. Clarke, of
t’ and R, §. Peck, of Nowtown.
ter of P, p, Curtys.
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to sea and is seen no more until it returns to the river of its birth
weighing several pounds, say from two to six, when it receives the name
of “grilse” It requires another journey to the sea and another geasol
of feeding to produce the adult salmon, After each visit to the rivers
for the purpose of spawning, the adult salmon returns to sea in an emac
ated condition, when it is termed a “ kelt.”

3.—THE EGG STAGI.

The eggs of salmon are, in the rivers of Maine, deposited in Octobe®
and November, in water whose temperature, through the winter an
spring, cannot be much above 330 Fahrenheit, and does not vise mater’
ally until the snow is melted from the ground and the ice from the lakes:
In the interior of the country, about the headwaters of the Penobsco?b
and other large rivers, the ice in the lakes does not disappear until May?
and I am confident that the general hatching of salmon-eggs capuob

oceur earlier.
4.—TUE PARR.

Of the infancy of salmon in our rivers very little has been observed:
The specimens of parr and smolts that had come into the hands ©
naturalists previons to last sumner may almost be counted on 0110’?
fingers. On the Denny’s River, when salmon were abundant, a good
many parr and smolts (parr 4 to 10 inches long) were caught on hook$
by the boys at Dennysville, but, the number of adult fish having de:
clined, tho young fell off in a corresponding degree. Young salmo?
(parr or smolts) have also been taken in Little Falls Stream, in Bd-
munds, and parr in the Iast Machias. In Alna, in June, 1869, a part
was taken in the Sheepscot River, and, being confined in a trout-ponts
it was, in December following, 64 inches long, and still retained vermil
ion spots on the sides, and dark transverse bars only a little less dis-
tinet than the spots. In the Ienobscot River specimens of parr are
oceasionally met with. The State commissioners, in the course of @
tour of inspection oun the upper Penobscot, fromn July 22 to 28, 1873
found them rising to the fly in almost every pool from the mouth of th®
Mattagamon to Grand Falls, the upper limit of the ascent of salmot®
At Medway, where the Mattagamon joins the Penobscot, they found the
people catching them very commonly when fishing for trout.* Mr-
Stilwell remarked that they seemed as plenty as he ever knew them on
the Miramichi in the coursc of several seasons of fly-fishing. Thes¢
fish were about six inches long, and retained the trausverse bars &8
brilliant vermilion spots of the parr.

The salmonrivers on the west side of the Gulf of Saint Lawrenc®
abound with parr. They take the large salmon-fly intended for the
adult to such an extent as to be often a nuisance to the angler.t Mr.

* Sm‘onth Report of the Commissioners of Fisheries, of the State of Maine, p- 5
t Statement of Jos. Carr, 12, M. Stilwell, W. M. Brackett, and others.
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N, .
Norrigs has observed that in rivers whose salmon are of large size the
D‘arr are also large; for instance, that they are much larger in'the Grand
aScapediac than in the Nepissignit. In the Miramichi specimens 6 or
n“;l“)]ies.long can be taken at'; al x‘nost any timg during the ﬁsln:ng seasog.)‘
en l';l Tivers of the Gaspé dl§trl(st they are, in Ju]):, about six inches in
aﬁ I uHd.tl‘le smolts, of which a smaller nut‘nber is Gfll_lghﬁ than of the
D&rrglare a little larger, and (:ox.n'mouly re‘t-am some lel}lt traces of the
Teg, hndrks.1 Some observers failed to find any specimens that had
Ched the smolt stage.§

5.—~THE SMOLT.

t Immeﬂiately on assuming the smolt coat. the young salmon is believed
80 QO\m to sea. In the Penobscot, smolts 6 or 8 inches long are
ve:; 1_11 Some of the weirs near Bucksport in May or ea}'ly June, almost
ﬁshin Year; b.ut t}wy are so rare'that many a man l{:xs i({llolwod salmon-
Sayg t% 'fOI‘ a life-time withont seeing ane. ‘ In the Mn:a-mlchl, Mr. Stone
Cotiy 1at he saw thousm'uls oi_' smo?ts going to sea in July. In Nova
Yo t’ m the tide-way of Bedford Rn:er, near Halifax, five young Sfmlmon
aken on the 20th of May, 1865. They were from 6 to 8 inches
08% aud were perfect miniature salmon in all respects, save a blunt
and a vermilion spot or two, and some of them had spawn in them.(|
FI‘;J;‘StI)m“t, Capt. U. 8. Tr(;ab t-a..kes a number of young salmon in his
jnchesgl'\\’elr every fall, mainly in Septmnber.. They arve t]l(‘-l} 6.01' 8
1 Ohg.  Captain Treat supposes them to come from Denny's River.
Oftﬁnif%mt ‘Blzlc}lias River, at r‘he lhiead of Fhe _mdc, young salinon are
sin :lhen in dip-nets along with tomeods in December and January,
'1'0%1 ¢ specimen that I have seen was a smolt, ‘
0uth) t_]le cmpmon oceurrence ‘of parr at I.)mmysx‘rlllo, very near the
Rinr ?1 the riyer, and at Bedford bridge, in the tl(le-wu-y: of Bedf'ord
ri 'erq’ dnd from the facts stated about parr and‘ smolts in Canadian
¥ 1t may be inferred that they reack the sea, in some cases, before
'ra."Sformntion into smolts. This would very naturally oceur in
esterlversx,, where all the bréeding-groumls lie Within'a, few wiles qf
e }’ and, though it is known that parr ha.\'e beel.x ln}lod by experi-
tiog N l.u‘mel'siou in salt water,{] there is nothing to forbid t.hg supposi-
at the internal change which prepares the fish for life in the soa

My N
ni,y Precede the external chan ge by which its new condition is recog-

zeq,

Th .
the e facts stated.above are quite insufficient to establish tho period of
Poing Pung salmon’s stay in fresh water, but it is perhaps admissible to
out their tendency. It seems that those of different rivers do not

* T. Norris, letter.

t Statemont of Jos. Carr, osq.

{ Statement of W, M. Brackett,

$ Lottor of T. Novris.

Il Dr. J. B. Gilpin, letter.

T Bertram’s Harvest of tho Sea, p. 195.
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all reach the sea at the same time. In some cases, as at Eastport, t.he’)’
arrive in September, and if these specimens came from the DellI‘-?"s
they may have left it in the summer. In the East Machias they ar
secn ab the head of tide-water in the winter, and they reach the mout

of the Penobscot in the spring. In the latter river the parr observed 0

its upper waters in considerable numbers late in July were aniformly
about six inches long, (this is only an estimate made from mecmory D"g
the observers,) and can hardly have been less than fourteen mont!
old, and it is quite reasonable to suppose that they should make thel
appearance at the riouth of the river the next spring, about two )‘0"'"
from the time they hatched. But this theory cannot be confidently @

vanced on the strength of the disconnected.phenomnena thus far observe®™

6.—THE GRILSE.

In the next stage of growth, that of grilse, there appears to D p
marked difference between the habits of our salmon and those of mo.re
northern salmon. In the rivers of Canada, in general, grilse occurl i
great numbers, coming in from sea at a later date than the adults, 1}“
ascending like them to the upper waters, mingling freely with them, risi®!
to the same fly, and caught in the same weirs. The mesh of the nets’
limited by law to a minimuam size of 5 inches in ertenso, and this bei“'g
too small to hold grilse few of the latter are taken in the nets. To thi¥
circumstance it is in part owing that Ly the time the fish have refwhef.
those portions of the rivers suitable for angling, there is commonlys !
it be late enough in the season, a great preponderence of grilse, so tb8
more of the latter than of the former are taken by the angler.*

In Nova Scotiat many grilse are taken in’the Shubenacadie River, ff. o®
Aungust to late in the fall. On the Miramichi, in New Branswick, grils®
make their appearance about July 1, and from the middle of that mont
till the end of August they constitute the main body of the salmon %
tering the river. Their weight ig on tlre average about three pouuds'

Some sportsmen report the grilse caught to exceed the adults in
ratio of five to one.§ In the month of August in the Nepissiguit, Resffl'
gouche, and Saint John, of Gaspé, grilse exceed the adults in the ratif
of three to one.|| They run into the Nepissiguit mostly between July #
and September 1. Their scarcity during the early part of the zmgliu“"y
season, or say previous to July 20, is attested by numerous fishiP
scores. ] A series of scores of salmon-fishing in the Godbout River, OE
the north shore of the Saint Lawrence, skows that previous to July/lo

* Lotter of W, H. Venning, osq.

t Letter of Dr. J. B. Gilpin.

1 Statement of I5. M. Stilwell.

§ Statement of N. Cumimings, esq

|| Statemeunt of W. M. Brackett. d

9 Mr. Norris found no grilse “ iu the angling season” in the Rostigouche and Grs¥
Cascapediac, but at what date he closed his fishing I do not know.
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¥ 20 the adult salmon taken with the fly in that river oxceed the grilse
" the ratio of 10 to 1, or more. .
0 our rivers’ grilse are seldom seen. Three or four per year is the
Dumpey caught in a weir in the Saint Croix, which takes about 70
Wults,» In the Denny’s the ration of grilse to salmon caught is not
Tore than one to 500.t In the Penobscot they are quite as rare, many
5 ma.n having grown old in the salmou-fishery without seeing a single
p""‘men-i Adult salmon running in this river several weeks earlier
00D thoge of 'Eastern New Bruuswick, we should naturally expect
€ advent of grilse early in July iu considerable numbers; but some
*f the Weirs are often kept in operation until the middle or last of July,
and Sometimes even through Augunst, when they take menhaden; but
 grilse enter them. During the latter part of the summer the water
:t. ® 8everal falls between Bdngor and Oldtown is generally at a low
ri:}ge, and the attempt of grilse, even in small numbers? tg asceng the
t €1y conlq hardly fail to be frequently detected. A similar stat-e‘ of
83 exists in the Kennebee. There is no escapiug the conclum(')n
the great run of grilse, which is so prominent a feature in tlfe hl.S-
of the salmon of the northern rivers, is almost entirely wantjmg in
® tivers of the United States.§ It by no means follows from this that
Silmon do not pass through the same phases of growth, or that the
growth 18 more rapid ; but merely that when in the grilse stage they
generally lack the instinet that impels their more northern relatives to
fresh water. v ' ‘
the characteristics of grilse, as ascertained in the rivers they fre-
1 it will be safficient to say that they exhibit to a great degree the
"Acteristics of the adult; that the wain external differences are, a
i Orter head, slenderer form, and a difference in the color and mark-
he?;l;x that they are remarkably active and u-gille, 11(;21;;25 ‘(;c;thgra::;
Aduy ti ; that the male is se'xu'ally “el‘l (.le\ czlolt)le( t’alr;:;e e adult, they
» but that the female is immature; an 1at, 1t,
Watai" from food and consequently lose flesh during their stay in fresh
T,

qllent
¢

byl ,Of the longth of the interval between grilse-hood and mf],turity our
vers afford no data for an estimate ; and we must therefore be con-
with the supposition that it is nearly the same as in the case of
“Ottisl Salmon, and that this year’s grilse is next year’s adult salmon.

. 70 algo accept the Scottish couclusions as to the rate of growth of
D ang Smolts, we must assign to the growth from the egg to maturity, .

a - . .
B Periog of two or three years. This must, however, await further ob-
CVations,

»
t L:::ter of L. Wilson.
ter of B. Lincoln, o8(. ' . e
foot :e old figherman says that at Veagie ho has caught, in u dip-net, salmon only
§ rng" \\'.ith hooks ou their jaws. Such inatances are cortainly Tare. Fishos”
thay :.G“p"l lius enlled my attontion tothe stutomone by Couch in * British Fishes,
+ Blilse qq yot frequont the rivers of Cornwall or, for the most part, those of Devon.
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7.—THE ADULT SALMON.

(7 a.) The size of the salmon.—We come now to the adult fish, which
is the only form known to most of our fishermen. When in prime cow
dition, they range in weight from 6 or 7 pounds upward., In t .e
Penobscot and Kennebee, and I think in other Maine rivers, this mit"
mum is rarely met with, In the Penobscot very few weigh less thal
9 pounds, and the most common size is from 10 to 12. The maximt®
cannot be definitely fixed. Salmon of 30 pounds are rare, not one ot
of a thousand weighing so much ; but occasionly one of 40 pounds of
more is caught. In different rivers there is a variation in size, Tho%
of the Graud Cascapediac, in Canada, are believed to be the largest
their species in America, , Those of the Restigouche are large, those 0
the Miramichi smaller, and those of the Nepissiguit smaller still. In
the Clearwater, a small tributary of the Miramichi, they never exce®
6 or 8 pounds.*

(1D.) The migration up the rivers.—Salmon ascend the rivers of Mait®
in April, May, June, July, and August. Arranged according to thé
comparative abundance of salmon in them, these months would stal
thus, viz: June, July, May, April, August; but perhaps in some cased
May and July will change places. A great majority, perbaps two-third®
of the salmon, enter the rivers in June. Outside of the five mouth®
mentioned there are very few salmon ascending, but, judging from the
specimens caught, it seems pretty certain that sulmon in prime conditio?
are running in from the sea every month in the year. Tley have bee?
taken in a gill-net set for them at Buck’s Ledge, near Orrington, at
the smelt-nets at Bucksport and Winterport take now and then sow®
prime salmon, together with some kelts, in January and February. 0
the coast of Nova Scotia, Dr. Gilpin has remarked that there is a larg®
catch of prime salmon in November, .

All the adalt salmon that enter our rivers in early summer yield 0¥
ture eggs and milt in the ensuing fall. Nearly 700 specimens caugh?
in June and early July aud kept at Bucksport for breeding until fal
afforded not a single exception to this rule. The salmon taken oubsi(.]8
the rivers in the snummer appear to be in the same condition as those i®
the rivers, and are probably bound on the same errand. The examind’
tion of a single specimen, caught at Western Pond Island, the outsid®
limit of the salmon-fishing on the east side of Penobscot Bay, disclose
the existence of spawn in the same stage of developments as in the
salmon taken in the river; and it is a well-known fact that the salmof
caught in either bay or river have empty stomachs, a sufficient pro®
that they have left their feeding-grounds, and ground for the conelusio®
that they are all on their way to the breeding-grounds.

As a general rule, the early migratory salmon are the largest. Al
average for the several months, from April to July, at least, shg\?ﬂ

* Statement of E, M., Stilwell.
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steady depreciation in size. There are comparatively few salmon of ten
:fl’l,“‘il‘teeu pounds weight caught in April and'early May ; bl}b t-]‘liS is the
g size of those comiug late in June and in July, constituting what
o Called the school-salmon,” from their apparent tendency to move
. Considerable bodies. _ _
the sexes, there appears to be a greater proportion of females in
© early part than in the late part of the season ; but the similarity
1e sexes among the early salmon is so great as to generally prevent
heip Separation by external charactevistics. By the c¢nd of Juune the
Naleg Lave assumed so much of the peculiar characteristics that mark
e at the breeding-season that the sexes can be distingunished with
trable certainty. In the month of June the females are, in the Pe-
Obseot River, largely in excess of the males.
illc]l? Approaching the rivers, salmon swim near t;he surface, and are not
1hed to leap into the air. In the early part of the season they appear
s'(()) Itno"@ at a greater distance from the shores than.tlwy do ai‘terwm“d,
bt they frequently pass all the pounds and weirs of the estuaries
e first taken in the rivers, where the contracted breadth of the
h(' T or some other cause induces them to run near shore. At the
“ight of the salmon season, however, they appear to be coasting along
Y near the shore, so that where two weirs are built on the same
8¢ that near shore takes more salmon than the other.
Vies Seems that the main body of the salmon prpcceds at once to the
th ity of {pe spawning-ground. In general, tl)‘]S may be said tobeon
g adwaters of the large rivers, but in the middle course of .such.as
enny’s, The earliest reach the limits of their upward migration
'e Penobscot before mid-summer. .
Yoy ¢.) Changes in the appearance of salmon whi(e' z'n. Sresh water_.;t—
DOoln that time until the spawning-season, they lic in deep, "qyul‘
& 8, anq frequently, no doubt, in the lakgs trayersed by the 11;3 eu;
sexan\\'hile, 4 complete chango tal{e§ place in thel’r appezu"al-nc(:. ‘ ot
dar?s lose the brightness of their s:lvt,try sides. The fen‘m- 6 becomes
an1(-c.01("'e‘17 tinged to a slight extent with gome shade of red or omuge,
a\»\. ‘_Vfth irregular spots of the same color, All parts of .the body f‘a.ll
th“‘grm flesh, except the abdomen, and that l?ecomes dIStfﬁged rj;\ hlfh
91 A Wy 3 ] L) Ll N : » A ( . L)
eeom(;\\vlug Sl)'fmwn_. ’lhfb dmng.g in the m.ll(l,s 1s,'x(111(‘)1€5 nr: 1; i(s ke l);
gil ¢ry thin from side to side, 80 that the widest par
The s, At the same time their depth increases, a:nd the head lengthens,
J"‘“’;‘l become curved, and the lower one is tipped by a large hook
,at.shuts into a cavity in the roof of the mouth; sometimes, indeed
T(L::l“g itself o Lole qu{te through the upper jaw, and projecting above
the giu)l‘va.tu‘re of the jaws is s0 grca}b that t-hey]df) n?t cl:;??o(f:csg:si
gre&tl)lv E:ul he fins become very thick and fleshy, t,x.eku ] ‘a 2
arged, and the whole body covered by a thick mucous cos

ve
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that almost conceals the scales. In color the males differ greatly both fro™
each other, and from their owy condition in early summer. Some ﬁ'ff’
very light and some very dark. All are curiously mottled on the bac

with brown, green, or blue, and some shade of red. On the sides 3"-
groups of angular red spots, generally verwilion, but sometimes ‘]P.
proaching scarlet. The whole lower part of the body is generally S¥ ]
fused with a tinge of vermilion or salmon-red, with occasionally @ te?
dency to purple. The toughening of the fins and the growth of &
mucous coating occurs also with the female, but to a less extent. T

- is their external condition when the spawning-season arrives.

(7 d.) Habits of salmon during the spawning-season.—In the peno
scot spawning appears to begin during the last week in October
Such, at least, is known from direct observation to have lLeen %o
time in 1870, in the Mattagamon. In the Miramichi the seasot ]
earlier, commencing about the middle of October.* Its progress’,l
the stage of the water is favorable, is very rapid. In the Miramichi,}
1868, Mr. Stone found most of the salmon had spawned by October b
Judging from what I saw on the Mattagamon, and during three seaso”
of artificial spawning at and near Bucksport, I should say that very fe
salmon would wait until after the 10th of November. But a good ded
depends on the stage of the water. If the water is low the salmon W!
often wait tiil rains raise it. A female salmon can retain her eggs 19
three weeks after they are ready to be laid, with little or no in.jul”.Yt
them.” f

The place gencrally sclected for a spawning-bed is just above the
verge of a rapid. Irequently, nay, commonly, there is a pool just abov®
t, where the salinon can lie during the day-time. TFrom the behavior 0
salmon at Bucksport, I should say that, at the spawning-season, the.
would run down quite as soon as up, to find a suitable place to depos
their spawn, and that they would never perform the operation by de’
unless on a dark, cloudy day. Having never observed a salmon of £,
species in the act of depositing the eggs, t I can only describe the appet”
ance of the nest after it is made. Itis a simple excavation, two or thr®
feet in diameter and ravely over a foot deep, with the material tha
came from it piled by the swift current in a heap below.

(7 e.) Habits of salmon at the end of the spawning-season.—Having fin
ished spawning, part of the salmon probably drop immediately do¥,
river to the sea, and it is certain that part linger in the rivers upt
spring and descend then.,  In the weirs on the Peuobscot o few of ghes®
descending salmon are every year caught, generally early in May.

* L. Stone, p. 216 of this report. :

1 A fresh-water Schoodic salmon excavates the nest by turning on tho side and flo?
ping violently against the bottomr with the tail. The fomale alone does the work, t'].
male lying near her, driving offrivals and predacious fishes, aud nosw and then taking ’
place for a woment close by ber side.
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:he Salmon placed in the pond at Bucksport and not caught out again in

© fall, many staid of their own accord through the winter in the pond,
and only left on oceasions of floods iu the spring. Intherivers of Nova

“otia the same phenomenon is observed.* )
{ (7Y The Lelt.—The salmon seen on their refurn to the sea are always
Wiseraple condition, thin, black, and weak, and poorer than a‘.t the
UPletion of the act of spawning. The fish kept over winter in the
oud at Bueksport lost in weight meanwhile, but had regained, to a great
C8ree, the bright, silvery color of the {resh-ran fish,

9.) Habits of salmon after leaving fresh water.—Of the movemeu?s
£ the Salmon after this there is as little known as there is of their
movements during the growth from smolt to grilse, and from grilse. to
adulg, It can be safely said that they are feeding ; but of the loeation
thi eir feeding-grounds and of the nature of t]}eir food scarce any-.
st(l,ng Sknown, At their disappearance ant‘l at thexF re-appearance tlle‘ll‘
Dormaehs are alike empty of food, e.xcept in rare mst:m(‘:es. :M;. Eazt:-
gtot’ Captain Treat has found herring as long as ﬁve‘ inches, in )f (;‘
he TaChs of salmon, and on the Penobscot some old f;shermel{ t? o
d\n’g occasionally found their stomachs full of *shrimps,” by which

they d()nbtlegs mean some small crustacean. They are also .known
Occﬂsioually bite at the baits on cod and hake hooks on SOIII?(IlIlghi.

16 leugth of their stay in the sea between the visits to the 1‘1\"01'5 1x a
thttter of entire uncertainty; though it \\'9111(1 hardly scem 1)0‘s§1l)l(i for
on Caciated kelts that descend in the spring to recover condition bOOl;
speu_gh to return the same year to tho rn'mts. As some hundredg o
i ®mens have been marked and dismissed. in g'ood.hcalth, as fl(?tell}ed
ty ¢ narrative of the work at Bucksport, it is confidently anticipated

QQ?.'t Some of them will be taken on their return, and afford data for an
Sty

Coy

'ate of the length of their stay in the sea, and of the rate of growth
leallw]lne' ’

* Letter of Dr. J. B. Gilpin.



TABLE OF CONTENTS.

: pagh
A. Salmon-culture from imported 8pawn ... cooeiiiianiiiei e e . Zz
1. The appointment of commissioners, and their preliminary work ......-- o2
2. Operations in 1866. cceeeiiniinmennimmcrccaaaenn, eeeerenaeceun ann off
3. Operations in 1867..... Ceeneeeecieaeaaaaa D T LTI PP L 298
4, OPEration8in 1868 ... caeeet cacrreuameamreecusieceaeesneenamnnaansn 93!
5. Operations in 1869........ T cemenn R o3l
6, Operations N 1870 (oo rn e i icie i ceceeramacnccacann o
7. Operations in 1871,772 ..o riiieeeiiraetcrrceannan e eeerecaeaae - o33
B. Salmon breeding on the PenobSCot .o cce oo ooeiecun oo o iiecae i ccanaaee e
1. Preliminary considerations ... .oomen cieecien i raccariannneacens 938
2. Operations in 1871, oot it et v icitemcee e aae o
3. Operations in 1872 .. et ittt i iiceetter it taaae baen o5
4. The fecundation of eggs in large or small masses. ccoeeeveee o ioeane- P
5. The susceptibility of eggs to fecundaftion in water, coeeaeceeeinvaaae o
6. The susceptibility of cggs to fecundation out of water. ... ............ 9
7. Duration in air of the fecundating power of the milt . ............ ... 2;9
8. Duration in water of the fecundating power of the milt.......... .eens 22;0
9. Duration of contact necessary to iusure fecundation ......... . eeenenn . 360
10. Temperature of water and development of eggs ..., Cetmacmeeccaaan- 060
11, Packing, shipment, and distribution of eggs.... .. ..... e eedemraaa
C. Tabular statements embodying observations on salmon and salmon-rivers in 6
Maine o e i i ieccie teeccttiaaanaans 267
Table I.  Record of temperature at Craig’s Pond-brook, Orland, Me., 1871. 2 {
Table II.  Record of temperature at salmon-pond, Bucksport, Me., in 1872. 2
Table III. Record of temperature at hatching-house of Penobscot salmon- o

bLreeding works, Bucksport, Mo., 1872 and 1873 . 0. ccuevaeeceancnenns
Table IV. Observations on tomporature of Penobscot River at and near ot

Bucksport, Me.. o oc oo it et i i e tcee e
Tablo V. Observations on temperature of water in Eastern River and o1
Dead Brook, Orland, Mo. .o cvnr coin i iiaaae caenes 979

Table VI. Observations on tomperature in Sandy River, at New Sharon. -
Tuble VII. Observations on temperature of water in tho west branch of a0
the Little Androscoggin River....co o it ?.0
Table VIIL. Statement of salmon bought alive at Bucksport in 1872 .... #
Table IX. Stateinent of operations in the spawning-season of 1872 ab o
Bucksport .o e et e e e et e e e e
Table X. Experiments in transportation of salmon-eggs from Bucksport, ot
Mo., t0 WilCheBteT, Mass . . oo teae e e e cee eeecan eeme amaene '
-Table XI. Statemont of the distribution of the salmon-eggs collected at
Bucksport in the season of 1872, and of the distribution of the young o8

1) PP 239

D. Local history of salinon aud salmon- -fishing in New England rivers.........- 229
1. General observation8.c.oee ooe e i i iiii e mmee s aen 90

2. Tributaries of the Saint John’s River. ..o .uea... veemcasemensn eeecane 291
Aroostook River, ($ribUtary) oo oo ie vt e iaiaceeccnreonnnneanoans 292

Meduxnekeag River, (1ribUtary) coeooove vacccccenenennanes P



TABLE OF CONTENTS.

* SNt CrOIX RIVEr. «n - n e meoee e e e e e wereenen
DN RIVEL - n e oee e e e e e e e e

BT £ R
o s .
- Bast Machias RivVer .. i e e cee e aan e

" Wescongus or Ploasant RIVOT .. -ee. «oen e enmesooeen one ceeeeeenen
© Narraguagus RIVOT . . oe oo ee e e e e e eeene e
[t 3 R
* PenobSCob RIVEr ..o oot oo e e e e e e et
- Tabular statements of the capture of salmon in the Penobscot River..
Table X11. Statement of salmon caught in Penobscot Bay and River
LSV 17 . S AN
Table XIII. Record of salmon sold from weirs Nos. 161 and 162, south
ond of Wetmoroe Island (Tables for 1860, 1862, 1863, 1864, 1865, 1866,

1867, 1868, 1869, 1870, 1871, 1872 and 1873). ... .ov nemnaeeeol.e..

}f SNt Goorge RIVOT . _..o. oo oo ee e e e e e e e
00 Medomme RIVOT -« v an o enme et ae e e e e et e e e
lg. T e A L1 A2 S S
17, Kennobee River.....oooonvioannionen. .. e eseaactaieeaeaneaeae s
I, Androscoggin River. ...oooveoeo ol) e eenaeeae taecar e ana.
19, Royals River. ... oooon oo oo o i e e e ececaanan
20. PreSmMSCOt RIVET .« - e e en ecmee e eae s ceeeeeeemonn cmen aenmmanans
21, Richmond’s I8Iand. . .o o on oo e cn e cememe ee e vmeee ceeameme memee
22 Saco River. ool e e S gt et ieemecceia
2‘!"MOusum RiVOr.u c oot ciccnr ceenann ooeesoeas e eeetacaaa.
E' Piﬂcutaqlm River.e . ciri e et e e e cie it e aaecean ceeeceiiaaaa
SO0 MOFENAC REVOT « -« e oot e e oeee e e e e e e e e
2. Pawtuxet and Paweatuck RiVIS.. o .ouooroceome oeaar e eee e ns
2, Thames RIVOr. - et e et e et e e e
gg' Connectiont RIVOr. .. ocu . on e e oee e eeean e eean e aeae cemne
- Hanimonasset RIVEI .. ao. o ooon e ae e e oo e e e an
,30' QUINNIPATEK RIVET «nunn veems eem e cme caecee e e eee e e e enas
B N:l. Housatonic RIVEr.. -« tonocn ceen iooas e eean Saeeveae caea ceeamnenen
tes on tho growth and migrations of the salmon.......coceeienneannan..
-l I“t-l‘O(luetory D) ¢ 11T ¥ & AR U
2. Numesy applied to certain stages of growth....c. ool iioi il
3. Tllo egg st-u.ge .......................................................
4' The 2
5 The smolt. . ... oo eeemcecmcereeeee e “eeana. e
6. The grilse. ...oevoeo oo e e e e
7. The adult L1 5 1110 U U
& The size of thesalmonfi .............. [ Ceeeeeecaes cewase

0. The migration up the Tivers . .......oia oot iiii it ianaann

. Changes in appearance of salmon while in fresh water . ..........

4. Habits of salnon during the spawning 8eason ............,.......

¢ Habits of salmon at tho end of the spawning-season . ..............

9. Habits of salmon after leaving fresh Water . ... ...c.ceececmar.oen

8. Mis, 74—_22



