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of the anadromous fish in Vew England, They are szid to have inhgbited
every stream of sufficient si"erin Yew England fromrthe Hudson Biver
north to the. Canazdizn border, Their complete range contimmed into
Cenzda and as far north as the southern coast of Labredor. Their

abundance and stream migration during summer made them of inestimzhle

value to the e=rly settlers. Even until comparatively recent times they
; : J y

were the object of an intensive fishefy and of great ecomomic value.
Tnforﬁunately, the guantity of this species in the United States
‘has declined to such o mayized -degree in lats years that only small
remmante of runs now exist in a few rivers in Mainé., This decline
in mumber of runs end guantlty of fish has been due, in large measure,
to three reasons: (1) the building of impasssble dems across spsyming
stresms; (2) the henvy pollution denosited in these szme streams by
increased industrialization; and (3) the exténsive overfishing plaoced

on the rung by their economic vzlue.
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The catastrophe which was to o?ertﬁze the Ltlantic salmon was
renlized over 70 years azgo. In 1871, the U, 5. Fish Commission estab-
lished at Enst Crlznd, le., = hatchery'under‘the supervision ¢of Dr. Charles
G. Atlktins to tzize spawn from salmon, hatch, and plant the resulting fish.
This work has heen carried on without interraption to the present day.
Lorge mumbers of eges, fry, and smgll fingeflings have been planted

[T

from this station in all major salmon streams throughout Few England.,
g

DEVELORLENT

OF _THE FROGRAN

As ﬁhe_numbef of salmon continued to decline, various sportsmen's
and,cdnservation gfou@s throughcut the region becaﬁe increasingly
intérested in the salmon. A4s 2 result of this growing interest, Mr.

Dovid Aylward, President of the National Wildlife Federation requested
the United Stotes Fish.aﬁd Wildlife Service to report on the causes for
the decline sund the possibilities for restoration. Dr. Gecrge 4. Rounsefell
znd Mr. William O, Herrington of the Fish and Wildlife Service, workinz
in cooperation with the commissioners of fisheries of the various ¥ew
Inglend States made a study of the information svailable and recommended
a program'for restoration work., This program was presented and discussed
at a meeting of all interested parties held in Boston in 1940. As a
result of these discussions, the program was adopted tentaxivelyiand

the Fish snd Wildlife Service set up a project unde¥ Dr. Rounsefell to
carry out experiments in the methods of restoration.

As the only runs of szlmon remzining in the United States were located
in Mzine snd as the hatchery was located there, Dr. Rounsefell made pré-

liminary surveys of the streams in the State to determine if any were

Suitgble for salmon restoration experiments. It was decided as the

result of these surveys that the work should be confined to Moine,
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COOFERATIVE AGREMZET

In 1940, there was established at the University of Maine a fellowshin

e

n honor of Dr. Tilliam G, Kendall, for the study of Atlﬁntic salmon.
Because of the work of this fellowship snd the various aetivities of

the depsrtments of inland Figheries znd Game and Sea and Shore Fisheries
on salmon, it was felt thot eome sort of coordinating sgency was
necessan& to correlate the work and avoid duplication of problems. In
Octover 1941, & cooperative zsreement was drawn up and signed by the
two llaine departments and the Fish and Wildlife Service. - The agreement
established as the functioning body, a Salmon Research Conmittee, com-

nosed of one member from each cooperating agency.

: SALNOY RESEARCH COMMITTEE

T

The functioﬁ of4the Salmon Resezrch Committee as defined by the
agreement is to serve as a coordinating agency for 2ll sea-run salmon
restoration and manzgement work. The following duties were zlso assigned
to the Committee by the agreement: ". . . to develop and recommend é
general policy with respect to artificisl propagation and stockzing of
sea—run’salmgn, and te‘develop pians and nslke specific recormendgtisns
concerning fishweys, dams, stoclkting, fishihg regulations, pollution
sbtatement, and other needed meaéures." The Commititee has no power to
carry out any of its recommendations. These recommendstions are only

proposed to the three cooperating agencies as needed messyras for them

to put into practice.
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Tﬁe~0rigina1 membership of the Committee was Dr. George 4. Rounsefell,
for the Fish and Wildlife Service; Dr. Gerald P. Cooper, for the Maine
Department of Inland Fisheries amd Game;‘and Mr. Lester A. Stubbs, for
the Maine Department of Sea and Shore Fisheries. In 194&; kir. Lonis D.
Stringer renlaced Dr. Rounsefell aﬁd Mr., Gerry Wade replaced Dr. Coopér.
Upon his returan from wartime duties, Dr., Rounsefell égain returned to
membership on the Committee, replacing Mr., Stringer;

. ‘

The Committee has held seven formal meetings to date. 4 preliminary
meeting and the Tirst business session were held in 1942, Two meetings,
ot Lagnsta and Hampden Highlands, Me., respectively, were held in 1943,
Due to the preésure‘of other work related to the war, only one meeting
was held each year in 10Ul and 1945, Wo meeting wss called in 1946, and
the seventh meeting tool place on May 2, 1947. These méetings gre usuelly
quite informal{ with the various merbers proposing for discﬁssion‘any
problem that has come to his attention during the intervening time. Two
mimeographed reports of the meetings, reports, and recommendations of
the Committee have been pat out for general distribution.

The Committee has proposed and sent to the cooperating agencies
29 recommendations, covering many phases of the festmration work. The
following is a list of these recommendations., The recomeundations
concerning the planting schedules have been abbrevisted to save space,

and the stocking, to be discussed later, follows these very closely.
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1. In determining the present suitability for stocliing of rivers
now containing salmon runs, the Penobscot mist be‘considered‘
séparately. M™e other five rivers in eastern lMaine were clsssi-
fied from the standpoint—of the chsnces for sslmon %o DaSS
obstructions such as dams and nets, as follows:
a. The Deunys znd iia,rragu;agus Rivers are open and were
classified as being the most suitable.
P. The Machias River was classified aé being less
suitable on account of having three fishwoys and
three unscreened water diversions.
¢. The ?1eass,nt and Hast Z«.ac‘x'zias Rivers were classified
as unsuiteble=
2. Recommendation for the disposal of the Atlantic salmon remsining
at Tunk Leice and Craig Broolk Hatcheries from eggs talken in 1940,
3. Recommendstion conceruning the disnosal ¢f the sea-run szalmon
from 1941 eges now hatching at COraig Brook.

4, Recommendations concerning the obtaining of Atlantic salmon eggs

during 1942,

a. Attempt to obtain 180 %o 200 advlt salmon.

b, Hold the adults at Craig Brook and mark fish from cach
river by clinping parf of one Tin,

c. Strip the_fish at Craig Brook keeping the eggs from
each rivfer separately.

d. Attempt to trap fish at Bangor Dam on the Fenobscot,

on the liachias River and =zt least one other river.
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e, Attempt to maintaih traps =211 season in any river
from which adults are talcen to count the entire
mn. |

f. laintain traps at both Pangor and Veazie Dams., Mark

fish taken at Bungor in excess of those removed

for stripping and release them above the dam in
order to determine the percentage using the Bangor
fishway, and fo determineVWhether all fish passing
the Bangor Dam»readh the Veazie fishway.

g. ALt any trap, take the first ten fish and only every
second fish thereafter unfil enough have been
captured.,

h, Attempt to rear all ses salmon ab not more. than two
hatchéries.

5. Becommendations concerning pollution are as follows:

a. That the laws éoncerning the dumping of sawdust,
shavings, snd other wood waste into the ¥arraguagus
and 5t. Georges Rivers be enforced.

b. That an adegquate study be made of the pollution on
the Penobscot River from East Willinocdket to
Szndy Point to determine whether present pollution
is detrimental to salmon.

6. Recommendations fof legidation are that the 1aws'be_amended to

define an adequate fishway for s=imon as having as a minirmun

requirement, pools 6 feet by & faet, or at least 48 square feet

With & water depth of at least U4 feet, and having ot over

18 inches difference in water level between pools.
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7. About 100,000 Atlantic salmon eges from the 1942 egg-tzke be
transferred from Craig_Erook Station to Tunk Lake Station.
&. Insofar as possibie all of the young salmon be carried at the
Tunk Lske Station uabil September 1, 1943,
9. Insofar as possible, 50 percent of the young salmon be carried
until the spring of 194U,
10. Recommendstion concerning the ﬁlanting of the young salmon from
the 1940, 1941, snd 1942 egg—fakes on hand at Craig Frook and
Tuﬁk iake Stations.
11. That no bass of any species be introduced into the Pemaquid
'or Sheepscot 3iver systems until the Committee has decided
vhether or not thése rivers zre suitable for the restora-
$ion of sea-run salmoﬁ. Dr. Cooper (see Fish Survey Revort
0. 5, lizine Department of Inland Fisheries and Gome, 1942)
found that some of the lakes in these river systems were
suitable for bass, but concurs im the opinion of the Committee
that they should not be introduced into these river systems -
unless, at z future date, experiments éhould prove these
rivers to. be uasuitable for salmon.
12, That an attempt be made to obtaln about 180 to 200 adult
salmon to hold at Craig Brock for spawning.
13, That‘the salmon—counfing trap in the fishwsy at Veanie Dam,
which was successfully‘operated by the Department of Ihland
Pisheries and Ggme during‘19u3, be opversted anmually as g

permsenent feature of the Penobscot River management program.
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14, That 2 concrete wall be constructed below:the foobt of the

15

That

fishway on the east banit of the Penobscot River at Bangor
Dam to facilitate the passage of fish up through the fishway
during sammer low-water periods.

the Fules and Regalations of the Department of Sea and
Shore Fisheries 130, Resolves, 1941, c. 84, and the Comniss—
ioner's Ruling of March 2o, 1942, amending it, be further
ammended. The‘present Fuling resls: |

Mifn» L£ish shall De tgiten, except by hock and line, from

the waters of Pemaguid Piver, above z line drawn from the
’ o

most southerly end of Cardy's Toint to the most scuthwesterly

end of (ld Fcrt’Point EKC P’ that during the months of
Mey =ond June fishermen shall be permitfted %o seine LIEVIVES
from the waters of Pemaquid River with seine of not less
than two inch mesh and Alewife nets of not more than three
inch mesh. iarch 25, i9h2."

The Committee feeig that the present restriction will not
provide the necessary protection either for the young silver
salmon migrating downstream in April and lay or for the sfult
sglinon migreting upstresn in the subtumn, Therefore, the-
Cohwlftee recommeadﬂ thet the last Fuling beamendad to resd:

"fo fish shall be tszlten from the waters of Pemaquid
River, above & line drawn from the most southerly tip of
Thurston Point to the most southwesterly tip of Fish Foimt,

IXCEPT, thot during the months of Moy and June, ALEVIVES

"9

may be dipped at Pemaquid Falls ir the manner determined
by the fish committee of the Town of Brietol, with dae

regerd for the downstream possage of younc salmon.”

LY
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16. That the Ducktrep ﬁlver be herceforth considered suitable for

| salmog.

17. That the law prcohibiting the taling of salmon after duly 15
each year be more strictly enforced for the commercial gear
in‘Penobscot Eoy.

18, That accourate statistices of both sport and commercial cabches
of salmon be obtain ed for each river in the following monner:

a. Statistics will be COMFILEQ of individual rivers and
shall show number of fish (2lso weight when obtainsble)
type of zesr uvsed in mgking the catch, whether sport cor

‘COKTGTCIQ1, zmd dates fish were tolken as accurstely as
possible.

b. 411 stetisties will be compiled by the fishery statis-
tician of the lepartment of Sea and Shore Fisheries.

¢. Heports will be collected eanch year irmedistely after the
close of the salmon fishing secson in each locality.

d. The statistics shall not incluvde kelts (spavmed-out salmon,
thin and emaciated, somebimes talien by so—célled sport
fishermen).

e. The Departmernt of Inland Fisheries and Came wardens will
gather 211 records of celmon camght in fresh water by
sport gear or other nenns (including known cases of
fish tsken ille SD]lJ) and'of‘salmon token while

pping alewives,

iy

. The Sesn and Shore Fisheries wardens will gather the sta-
tistics on the remeinder of the catch, including the

comner cizl,
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g. The Sea znd Shore Fisheries stetistician will meke the
‘detailed arrangements with the wardens of both fisheries/
departments in order to svoid dupliceiion end to insure
finzl centralized compilation.

19. Thzt the collection of adult salmon for spawning purpcses be

carried cut in conformity with the Committee's pfevious recom~
mendation (U msfe on April 30, 1ch2,

20, That in carrying out the recommendations of the Committee in
collecting adult salmon for hatchery use, the peréonnel do not
select the fish, but take every second fish regsrdless of
injuries, or cother fzctors.

21, That certzin vital statistics of hatchery operstions, whkich

are essential tc the success of the salmon restoration

prograa, be kzept as follows:

o, lethods of emumerztion or estimation of the numbers. of
eggs or fish will he spnroved and the counting or

estimating sunervised by the biclogists conducting the -

szlmon resesrch program.
b. The nomber of adults talten by the hatcheries,

¢. The number of adulis of each sex spawned.

-

d. The nunmber cf eggs stripped.

e. The number of fry hatched.

f. The number of feeding Ifry placed in ezch pond and the dste.

g. Becords of moriality ‘y individual ponds.



o

‘h. Records of di;ease or preventative trestment by pond,
showing diszgnosis, who’made the diagnesis, treatment
recormended, date and type of treztments actuzlly
used, including exsct name of chemical, concentration,
and time of exposure, and dote and results of
reinspection.

i. Weight and either an actual count or spproved estimate

'

of each planting,
J. &n approved enumersbtion or zccurate estimation of the
total mumbers of each lot of szluon held in the hatcheries
at the fime any stockzing is done. This approved estimate
to e obtzined for =211 lots, regardless of whether any
are planted, at least twics anmally, preferably in May
snd Cctober.
22. That controlled ewperiments to determine the effects on mortelity
and growth of crowding, cennibalism resulting vhen fish are not
sorted inbo size cstegories, and bf differences in the composi-
ticn, amount andrfreqnency Qf feedihg, be carried ovt in zn
stterpt to bolster the Survivél of young sslmon in artificisl
propagation.
2%. Recommendabion revising the planting Of salmon of the 1942 Lrood
year held at‘Gfaig Brook and Tunlr Lake hatcheries.

24, That ro weirs, pound nets, traps, or other fixed gesnr be permitted

within & radiuns of three-guarters of & mile from the point where

,_,,
3
[
.
]
j

&
=
o

. . : N
rzy 1 crosses the Duckirap River. *
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5. %o further work has been carried ouit on pollution zbatement.
b. Ho law has beeu passed defining an adequate salmon fishway.

11, &s for e is Imown this recormendstion has been zarried out.

o

1, Dae to:the shortage of materials and labsr during the war this
pronosszl has been pub off.

15. This recommendation wos proposed vhen it appesred thst adult
silver salmon might return to the Pemaguid for spawning tat
2s no figh have returned te date, the inftroduction of this
recommendation has not been pressed.

16, The Dudctrep River has been‘stccked with ellver salmon.

17. Thie recommendztiion has heen enfo rced g8 Tar as Imawn,

cs has been set up.

1=

18, Ho system of catch statist
16. This recommendation has now been put into practice.

20. The selection of fish for injuries has been discontinﬁed.
21, The Tish and Vildlife Service has installed sz system in a2ll
its hatcheries vhich tzbulates most of these dats Dy
months, The missing datavhave been obtzined by the

biclogists,
22. IExperiments were plenned in 1946 to test the various csuses
of mortality in the hatchery and are now underwszy.
24, o law has been passed. prohibiting the use of fishing gear
within the mouth of the Duditrap River.
o

All recommendztions pegarding the planting of the vericus yesr:

classes of salmon have been carried out essentizlly as recommended.
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TISH 40D VILDLINE SIRVICE TROGRAN

The Fish and Wildlife Service's par£ in the overall srogram for
salmon was to develon a series of experiments to test vericus menage-~
ment metheds which comld be used. As the development of new runs of ses—
run salmon would depend in large mezsure on hatchery-reared fish and
their 2bility to survive in the stresm after planting,, the program
concentrated on this nhése of manzgement, It was felt that only during
the sglmon's streaw life and spaﬂninﬂ migration conldé uufavershle
conditicons be controlled encu: h to incrense survival, The following is
the outline of the general program under which the wori: ¢f the Fish and

m$1d1ife Service was carried ont.

(D

I. Restorntion of mns in stresms now deveid of szlmon,

A, Bvelustion of factors affecting the strezm survivsl of young

Thig is to guide in the selection of stresms for restoration
by indiczting the eoffect of certsin natursl factors on the
survival of plsnted stock, and by showing what factors msy
need correction in any narticular stream
1. Type of stream.

Only quentitative experiments can provide an aceurate
measure of dlfferevces in survival in gravel riffles,
smong boulders, or on mu@dy bottom, or the pert played
by shelter. -This kmowledze is of special vslue in
deciding on the suitebility of s stream for restoration

work and in determining vhere io pl ent young sszlmon.

r
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Water temperature.

The effect on survival of maximum swmmer ferperstures is
ec

especially valusble as a guide in evaluating streams
for restorztion work.

3. Predators

To indicate the difference in mortali

by with and without
the presence of predaters. The effect of abundance znd

species of predator to he determined.
4, Food and space.

To indicate the effect of-density of planting or survival

and growth, correlated with the supply of food.
Bemaxls

This portion of the progrzm will be carried out through an
experimental design in ﬁhich varying mambers of young salmon
will be held in equal-sized fenced portions of a natursl

stream. Uome of these seciticns will contain no predators,

other will centain predators in varying numbers

and species.
An attempt will be made to include a few sectiors of each
general‘type of stream botiom.

b
Becanse of the variety of
factors to be tested, the physicsl limitations will

necessitate that this be continued for several yesrs.

B, Selectinn ¢f streams for szlmon restoration.
1. Bvaluation of obstructions to migration.
This is placed first, because in cases where a stre

am is
badly blocked there is no nesd to meke extended studies

to determine if it is otherwise suitgble.
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a. Height, construction materials, and plans of dams
and fishways.
This information is very importaht ih planning a long-
term program for salmon study, as the durébility of
. the fishway and the mnon-lesking construction of the

dams are big factors in meintaining clesr passage of

fish.
b. fuaber and size of woter diversions.
location and fessibility of screening to prevent loss
of downstream migrsuts.
c. Location and description of natural barriers.
d.‘Generél extent and intensity of pollumtion.
here a streazm is not otherwise blocked to migration,
it is sugeested that s study of the suitability of
the stream be made and if found satisfactory, then
the pollution situation be carefully studied with =z
‘view to remedial messures.

e, Cost

Cost estimatés should be msde of 211 needed immrovements,
and then the impraveménts either should be made of
definitely assured before the‘streeﬁ,is listed for
restoration gttempts.,

2. Suitability of the stream fof afult szlmon and for natural
reproducticn.
/ This point is listed second as it takes less investigation

thon the next, and is absolutely essential if the stream

is to maintein a self-perpetuating run of salmon,
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o

o

.. Sufficient flow in summer and fall o permit the ascent
of adults, and to provide resting pools in vhich they
cen mature.

b, 4 sufficient quaniity bf gravel and small rubble bottom
in moving water t¢ provide spawning beds.

3 Suitability of the stream for survival of young salmon,

This point mmst bé gtudied and ste§5'tﬂ£én to correct or
avoid conflict with any facters found %o te adverse to
survival.

2. Amount and varistion of water flow.

Tritutaries need to be visited in midsummer.to be
certain of sufficient flow to sunport the young ab
minimm water leéels. In csses vwhere the flow is
subject to considerable change, esnecially during
low-water periods, due to the holding Back of water
for power requirements, 1t msy be necessary to specify
a minimum weter flow tc be maintained at all times
before the stream is considered desirable'for
restoratibn.

b. Haximm summer weter ltemperatures.
These.need to be cobtained and the degree and duration‘
of high temperatures checked with the survival EXner-
iments (sece section I-i-l) before stocking, In coses

of douht, holding erperiments are indicated.
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¢. Predators.

Some method of evaluating the abundance and species of

predators mey have to be worked out if they prove to

be z severe limiting factor (see section "I-A-3). In

some strezms 1t msy be necessary to undertale predator

control in order to effect resioration of szlmon.

d. Pollution.

Where pollution sprezrs to bhe & factor, it msy be

necessary to study its extent and institute corrective

measures before the stresm is deemed suitable fer
restorstion.

Determination of survivel from different stocking nrocedures
g F

In order to cbtain a sufficient survivel of young salmon to ensure

m

o

mir of afults, ané in order to obtain the hishest returns from

:

given number of young salmon, it is sssentisl tc determine the

beet seascn, ete., for planting.

1. Seascn of liberation. ‘

Young salmon to be morked snd liberated at different times

of the yezr.

The returning sdults to he emumerated and

examined for marks to determine the survival from each
experiment.

o

—a

Size and age when planted (marking and recovery as above).

3. Tribtutsries or localities in vhich liberated (marking =nd

recovery ss shove).



With the present limited ezg supply it is sbeolutely essential
that the maxinmm survivsl be attzined whenever possible, or
whenever cost is not out of proportion. These ezneriments
w1ll be carried out on the 3%, George znd Pemaquid Rivers.

The results can be ﬂhea:ed Ty comparison with similar ewperi-
ments on survival rstes in s?reams now containing natursl mns.
These latter experiments will need to be run as part of the
wmanagenent program.

II. Development of management methods.

This includes sireams in the progress of restors

]
w
=
9]
[
o}
1
0

ion

stresms now naving limited nstural ruus,

A. Anmuel census of the spawning escapement in 11l rivers being
stndied,

4 lmowledge of the rmumber of afults in sach year's ran is neces-
sary in evﬂlﬁgting incresnses or decreases in the size of the
run, in judging the effect of fishin on the size of the soam-

ing escapement, and in discevering the éffecﬁ on the ron of any
conser":ticn or menagexent measures employed. The census of
the spawning escepement coupled with the gmount camght from each

numbér of adults returning te the river,

river will zive the tots

1. Bivers in which =2 census is necesszry for experimental work

L -t A

a. FPenobscot at Vengie Dam fishway in 1943 snd anmuslly.

b. Pemequid &b Pemaqguid Falls fishwoy in 19143 ond snmuzlly.

-

c. St. GUeorge at Warren Dem fishwey in 10L5 and anma-

211y (a few grilsa may ascend in 19UL),
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Statistice on numbers caught tefore ascending the rivers.
This information is very importent in order to obbtain the

total run to & river.

®
;..:.

1. Carefal czavassing of we

ch

Figheries.
2. Collection of anglers'! catch in ezch river with aid of

sslmon clubs.

s by Departuent of Sea & Shore

3. Estimates of illegal catches where evidence is sufficient.

Comparison of survival from natural spoming and from artific

propagatiosn. ( \

Clas

This needs to be tested asdemuatsly on one river, From the sband-

point of imporitance and favorsble conditicns for testing, th

D.d

Pernobscot River woold be the best stresm on which tora t

y
1

he

1is

1. Relation bebyeen the mumber of natural spewners and the

number of sfulis rebturning to the river Irom such spav

ming.

In order to obtazin these figures it will be necessary %o

count the nunbor of ascendlnb fish ezch yeer. To Itnow

the numbers of sdult fish returning as a result cf any

one year's spamming it will alsc be necessary to collect

sufficient scale sazples from each ve:r'“ ran to give

gocd estimate of the age composition of the run.

a



‘5 (21)

© 2. Relation between the mumber of fish removed from the
river for artificial propagation gnd the wunber of
sdnlt salmon returning from the resulting plants of
young fish. It is to Be noted that in order %o mut
the two methods on an equitable basis it is the number
of adults tsken for spawning (in other words, the “de"u
of natursl spawning interfered with) that is compared
to the number of returnin o afdults.
This will necessitzte the marking of the young £ish
before 1 1;nt11g and the examination of 211 adults

ing up Phe river in & seorch for t

o]

Nas

w

he marked adults.

In order to make = f=2

fate

r test of the two methods it is
desirzble thet the plants he made in waters as favor-
able as those utilized by the "wild" younz salmon,
and that the density of planting be no grécter than

}

will give fair survivael rates (see section I-4).
D. Develepment of the most efficient stocking policy as = part of
the management pProgral.
This is essential in order to obtsin the best yiéld from the
limited egz suamnly

l. Exveriments on the vtest season, age, and locztion to plant
similsr to those carried out on the experimentsl streams

(see I-C), except that this will be carried on in streszus

alresdy possessing natural rans.
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where planted for limited periocds to check on the lo
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SR

2, Holding of sszmples of young salmon in livecars in streams
e ,:,f

planting resulting from:
Temperatnre differences between water in the hatchery

=
cle

and in the stream.
b. Effect of different methods of carrying the fish.

c. Effect of distance fish are carried, or time in transit.
B, Bvalustion of the effect of factors limiting the size of the
runs and development of measures for their ilumprovement or control.

1. Loss of young salmon accasioned by man,

5. loss of Qowmstream migrants in power or other water

diversions.
Losgs from this source ne=ds to be estimated czrefully.

It mey be hich on small streams where most of the water
It may necessitate the screen-

is diverted for power.
ing of water diversions azs a conservation messure.

b. Iosgs of young salmon by angling.

It is known thet quantities are often esught =md lkent

by trout fishermen, often with the knowledge that they
are young sglmon. This msy be a severe limiting fachor

parbticularly when the runs sre sma’l, but there is no

accurate data on its extent or on the quantities taken.

Many of the streams fished for trout are said to

conbain few trout.
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Inefficient use of river systems by natural rans through

lackz of runs in suitable tritutaries.

Beczuse of the remariable homing instinet of salmon, some

tritutaries of z river system maﬁ be overcrowded vhile others
that are equally desirabls hzove ueager runs., This necessi-
tates working out s method of determining the relstive use
of each tributary, either by counting the run at points

fer upstream, or by developing a method of estimating the
abundsnce of young salmon in each tribqta:y. There suitable
tributsries are not as fully utilized a2s others, stocizin

of these tributaries on an experimentzl basis is indicated.

3. Predztors,

From the study of predstors in the holding experiments (see

section I-4-3), the possible effect of predators can be

estimatéd. If a method of sampling can be developed to

<2

inficate their gbundence in a stream, fthen the cost of

control and the estimated increase in =urv1val of youx

salmon can be calcnlated.

I}, Obstractions to migrations.

A dam or succession of dams, by slowing migrastion, especi-
2lly if some of the fishweys zre passsble at only certain
stzges of water, may so delsy fish in their passage up-
stream a8 t0 reduce their stored-upn energies to such a SR
point that they ceannct perform their journey to the head-
weters. This wastes a great deal of potentizl nursery

grounds for young sslmon. Time c¢f upstresm migration needs

to be checked, especislly on the Penobscot, by marking
-experiments on the adult fish vhile passing upstresm, in

order to test the readiresq with which they pass the dams
These datsa wi‘l indicate the efficiency of the nresent
Tishways, so thet correction may be made if necessary.
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The program given above represents the long~-term propossls for
the work. Eot‘all the phases of this prosram have been started and only
a few have recei&ed concentrated svtention. Host of the work to dste
has’centered cn two points of the outline: (1) Survivel from different
stocking procedures, and (2) Devélopment of the most efficient stocking
policy. As stated zbove, the small number of fish available made the
dependence on hatchery fish extremely important. The hatchery has,
since its fouhdation, been stocking mumbers of egss, fry, and small
fingerlings. Dr. Rounsefell has found on zanzlysis of catch data of sbocked
streams, thst there ié little or ne correlstlion hetween the planitings
and the returns to the river for these/past plantings. It was felt fhat
this could be due to two factors: (1) the condition of the fish nlanted
from the hatchery, and (2) the survival in the streams. The planted fish
were so young thai the hatchery probably had little effect on them, bw
conditigns in the streecm rmay hsve been svuch that few, if any, survived
to mizrste o sea. It should be borme in mind at this pﬁint that vwhen
2 stfeam is deommed, zs most szlmon rivers in Mainé have been at cne
time or anocther, the conditioms which once made it suitaﬁle for
salmon msy have been changed. 'Theseé changes mey even carry cver to the
time when the stream is no longer mzde impasszhle by dzms, Warm—watef
snecies vhich are predacious or competitive with young sazlmon, may‘have

become established. The charzcter of the $tream'may have changed through
cutting over of the forested land and the subsegquent ercsion. The
spavming beds may have been silted over from this erosion or from mill
wastes dumped into the stream. The food available to young salmon may have
decreased through pollution, erosion, or the presence of other fish, Telring

the above factors into account and the apparent ladz of success from previous
hatchery plantings, it was. decided to run = series of experiments, using

marked fish, to test the plantinz of older snd 1argef hatchery~reared

It 7 gl -+ ~ s ] .
sglmon. _The theory beLng that these fish, protected longer by the hatchery,
night te better zble to withstand the =zdverse conditions in the stresms.
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In, order tf select the most advantageous stresms to be stodred
with salmen, preliminery imowledge of the stf eam characters wss
essentinl, Some data have, therefore, been collected on the "Salectiosn |
of streams for saiion restoration.” Two stresms were st first selected
for stocking ewperiments. The St., George River, which enfters salt-water
at Worven, le., and the Femaguid River, vhich enters at Pemaguid Harbor,
Me., were chosen. It was realized that these were not the most ideal,
but they had certain other slvantages. Thelr proximity to the Federsal
hatcheries gt Zoothbey Harbor and East Orland, lie., sach with its

.

facilities of manpower and mabterial, msde them especizlly desirzble to

the salmon mJVPStlSQtIUP in the esrly years. In 1943 the Ducdiztrap River

in Linecsolnville, Me., was zdded to the list of experimental rivers.

-~

~

A amall amount of detﬁ, zollected inecidently to the other wgak,'is
svnilable on the "Hveluation of Tfactors affecting the stream survival of
young salmon” =nd "Anmal census of the syswming escapement in 211 rivers
beiﬁg‘studied.“

. “T'\.TCWI “&E"‘H DS

In order to be able to determine the condition of the fish planted
by the heichery, the techniques zond methods used by them in obtaining
and rearing the salmon were studied. Abtlantic sslmon have been obtained
in two ways, by tronsfer of eggs from Csnada and Wy trapping spewming

adults on one of the laine rivers and stripping their eggs. Three lots

in 1940, 1641, and 1943 respectively, zimately 50,000 eyed-eggs

[}

f annr

T
Ty
g

hzve been obtained from the Mirsmichi River in Tew Brunswick, by transfer

o

ron the Cznzdisn governmént. nawning fis T ; ing hsve hee al=Xojelc]
f the C £, B ing fish for stri g I been trapped

on the Dennys, liachias, and Penobscot Rivers.

- N
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On the Penobscot River a trep ig indalled in the upstresm end of

the fishway through the Bangor Dam,

nsually around the latter part of

lay and operated until the end of Sent

ember. This trap is tended by

a warden of the Department of Inland Pisheries and Gome. Records are

kept daily of the anumber of salmon teken, the water height, and the

water temperature.
caught and the figh are framsported

The

mmber of fish

taizen Ifrom any

e warden informs

to

> s

ap

the hatchery vhen salmon sre

the hatchery via ftanle trucl.

<t
L o]
ot
o
(¢
-
Py
(¢
oy
D
&
=
=
2
(r]
()
D
o
=
-t
=

accordance with recommendation N-g of the Salmon Research Comnittec.

After spaweing,

allows some fish to proceed ups

sk are held at the

tream from th

-
N

Lz

L0]

rep to spawn

tchery in & large pocl uutil

are ripe, usnzlly arcund lovember 1, when the eggs are strinped.

suery of the Peunobscot &b

the

R aTi

spent afults are returned to the salt water

U
riznd,

lle.

The procedureé has been

similar on other rivers, cept the fish have been obbained Ly sein-
ing end dipping in addition to trzpping.
Table 1 shows the nuwber c¢f fish tskven by seven-dgy-pericds in

tTap abt Zanger. lo

only one fish was teken

sparmed,

The sggs taken by the hatchery s

here aval

figures for 1046 are included as

ince the start of the rogramn

able 2. The numbers of both sexes

lzble, snd the average number of egis per fenale

[ )
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In afdition to the Atlentic salmon, recewved from Canzds or obtained
by stripping, the hatchery has alsc received by transfer two lots of

approximately 50,000 znd two lots of sporovimately 100,000 eved-eses cof
_13 U J P.L H4 w f e

the silver szlmon (Cncorhynchus iisutch) from the Fecific Coast in 1041,
1942, 1943, and 16HL, respectively. The first two end last shipments
were trsnsferred through the courtesy of the State of Uregon‘and the
1943 1ot from the State of Washington. The transfer of 1GHY ezes wos
completed by an exchange of adult lobsters for saluon esgs. Tﬁe bagis
of exchange was one lohster for 1,000 eggs,

o,

z he qercent of fish which survived from

Iﬁ table 27 is pregented ©
the orLW1nel egg-talze to the time of" pl nting., As 211 individuszls of
a year cless are not planted at one time, these sSurvival figures
do not represent the survival to any given age, but the number of fish
of ‘varicus ages vhich were planted., This mesns that the mortality on
some of the figh of eanch group vhich wes recorded is heavie; than for
those individuals that wefe planted ezrly in thelir life cgycle. The
low percent of survival on the 10M1 Miramichi and 19U2 Perobscot was due
to the outhrecik of severe gpidenics of disesse during bhoth swmmers Shat
theee young salmon vwere in the hatchery. The etarred figures on the
table show the number of fish heid at Craig Trook of these brood‘years,
not the totzl ego~take, and fromvwhich the plants of wmarked fish were
made., Some of the fish fr o each of these year classes were transferred
t¢ the Stete of lizine hatchery st “unlt Iglte for plasting in the ezstern

rivers and for which no accurste survival figures are gvailstle.
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TABLE 2:--Ezgz Toke from Atlentic Szlmon st Craie Brooiz Stotion

(=ML

Hamber Tromber Total Fo. of
males females egos ezzs per
Year River Sparmed spamed talien female
1940 Dennys - - 112,000 -
1941 | lachias - - 68,08 -
1942 | Penobscot Lo 121 702, 945 5, 859
1943 | Penchbscot o8 23 157,240 6,837
194l | Penobscot 12 26' 1k, 9l 5,575
1945 } Penobscot 35 63 307,400 4,879
1916 lschine 20 4o 266,523 5,439
Total . 125 282 1;585,057 r,021
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‘Although Atlantic salmon have been hatched snd reared st Craig
Brool: Hotchery since 1371, it has only been since the start of ﬁhe
program that young salmon have been held in the hatchery to such ages.
The resring f ish over winter and to as old as 2-1/2 yesrs, presented
nany problems wnich heretofore had not been encountered. IDiet, diséase,.
and. differential gfowth rates were thé most troublesome of these
problems. It has been found thot the standard trout diets used by the
M.sh and Wildlife Service {o not produce heslthy selmon., Up until the
f2l1 of 1G4&, when Dr, Arthur Phillips was calléd in, slmost all the
fish showed definite sizms of ansemiz and on scme lots this was so
prevalent that =211 fish had almost vhite gills. The introductioﬁ of
more meat, principslly liver, to the diet in late 1GUb and the reéultant
imorovenent in this snsemic condition over the winter seems o point 5

wey to clesring up this &iffienlty. lbore comlete experiments, howsver,

are st11] necessary to solve the problem,
Disesse epidemics have zlways occurred on salmon esrly each spring
and quite often re-cccurred during the following summer and f2l1l, The

poor condition of the fish, due to imgrener diet, was probably the

l_.l

argest conuvlbutor to these epidemics, but s mwmber of other factors

"D

11 added their weight. The lack of a pathologlist, vwho could be eczlled

in at sny time to assist with the disgnosis and treatment, was very

inconvenient., Dr. Qlifford Helscon, pathologist of the State of lizine,
renlered invalusb ssistance af verious times, bubt his State duties:
nwrohibited his spending enough time %o make a therough study of the
trouble. E%e lack of prophylactic messures by the haichery znd the

foot thet only totel losses were kept contributed to these enidemics.

If losses were ﬁept qy individusl ponds and if pericdic tresiments were
given ewen with no sign of disesse, these epidemics could have been kept
%o & ninigum, Zuite frecuently the presente of disesse was not recog-
nized =z2nd the sobseguent treatment wzs not storted untlﬁ the disesse

hzd reached full epidemic pronortion. Trestments wer in large -measure,
sporadic and there was olmost never any follow-up Nlth & second treat-
ment. The chemicals were often z-plied with little attention to dosage

cr durstion of exposure.
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The lack of sorting of fish into different size cobegories during
le time they were in the hatchery also contributed to their poor
condition, The fzet that large fish were allowed to stay mived with
medium and smell siges, cswsed incressed ”.nﬂlbﬂllgm and made the
food fed unequslly zvailable to the various sizes. This in turp
'ncreased the differential retes of growth and mortality, and a

spiral started vhich pushed the larger and smeller members of the grovy

farther and farther awsy Lrom each other. ¥e have observed members of

2 group of 1-1/2 yesr-cld fingerlings wihich had grown little, if at =11,
singe they hatched from the egé.

The arithmetic mesn lensth 1n’H11 etérs oF hatchery fish for
vériau; ages,_obtained fromrsamples of fich tzken at time of pleanting,

is as foliows: 1/2-yesr-old, 38.6; l-yesr-old, b1.7; 1-1/2-yesrs-cld,
79.5; 2-yesrs-cld, 103.1; znd 2-1/2-yesrs-cld, 153.0. |

Hbtchéry methods znd technigues, however, have improved since 19@6‘
snd during the winter of 19Mo-UT =mein in weight was obtained on all

fish for the first time. This is am erccuraging sign and may wesn tha

we are finzlly learning something about the raisiang of young vmlmon.
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In'order that the individual plants made from yesr-to-vear could

he distingnished from one zmother, some sort of fagsing or marking
systen had to be used, As it is impractics) to use tags, btecsmse they

mist be on 5 to 6 yezrs and the increage in gize of the fish causes
them to 1l out, the fin-clippine technique seemed to be the most
sgtisfactory. It is Dy an means a perfect method, but no bebter one
for the purnose has yet been developed. The technique consists ﬁf
cutbing off twd fins close te their junction with the body. The wounds
hesl over uith the fing permanen ulU missing, Iy using variovs combina-
tigns of the dorsal, adipcse, anal, and left znd right veantrals, any

1ot of fish could he distingoished from any of the otiers. In all coses

-

different mariks were nsed for each planting, but due to the Tact thzt

only 10 combinations, using whole fins, are possible, some combinations

R 3

-

had to be rewented. Then it was necesszry to repezt a space of =zt

least two yesrs ian time of expected return w: t between the loss
Thzt the fin-clipning method is g velid technigue has been tested

by woriers on the Facific Coast and st Craig Brook. If the fins ave re-

moved cleose teo the body and if 211 rays are congPEQT“ seversd, there is

1itd

[ =0

|-J
fer)

or no tendency for regenerstion. Two lots of Atlantic salmon marked

dorsal znd left ventral and dorszl and right venbrel, respectively, examined

<

sercent of the dorsals sad 92.L percent of the

4

2fter one yeer showed 98.2
ventrals %o De recognizable as having been removed. These were selested
from lots of fish marked for plantinn 20d received no specinl csre in
marking. Combinations of bwo fins were used, réther then only ;ne, becouse

single fins may be unissing naturally for varions reasons. The probability

a given combinastion being missing naturslly is very much less,
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In crder to test the mortality, if ony, coused by merking, a careful

record of a1l losses from time of merking to time of planting was lept

>

ge deto show that this loss only aversged apnrox-

a8 this figure includes 211 denths during this

-

neriod, some of vhick would probably have occurred even if the fish

haed not been marized, it can be seen rexdily that the loss from marking

]

is very suall,
A1) plants of meriked fish were first counted, then marked, weighed,
the losses tollied, znd finally planted. The fish were subjected to

no btrectmend to fseilitabe wmarking, except exposure to low oxygen

handled,

The following is gn explanation of the aﬁbreviations used through-
out the tables covering the plenting experiments. Izch marked plant
was called one éxperiment znd ziven an experiment number. These mimbers

were formulsted to coubine some of the data, so that ceriain facts

ot

would be contzined in the muber and could, therefore, be left out of

w

many of the tables. The Lirst two fignres of the experiment number are
the year the eges were deposited. The letter, A, Sor X sigﬁifies
wtlantic, silver or king; in other words, the snecies. The figﬁre after
the letter is the mumber of the plant made from that brood yeszr and the
three or four figﬁres éfter the dash azre the month and year in which

thé nlant was mede. For exomple: U2A1-UULL is the first experiment of
1942 Atlantic Salmon flanted in fAoril 1ol

The source river is the river vwhich provided the adults frem which

the ezgs were tzlten to start the brood yesr.
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' The zbbreviztions used for the mariks are as follows:
A=~ 2

D - dorsal;

2dinose; IT - smnal; L - left ventral; and R -~ right ventrai. There-
fore, D & A means the dorsal and adinose fins were removed from 2ll fish
of ﬁhis-planting to marl: them.

An outline map of the Stat

=2V

e of laine, ghowing the major rivers, the
more important szlmon rivers, the rivers in which stocking experiments

were carried out, and the localities which were plsnted in each river,
is nreseanted in figure 1.
FIGURE 1.--Cutline liap of liad

The locszlity called for in the stocking tables
lizine sho

wing major rivers, important sslmon
rivers, and plenting loecalities.

on the map.

will in =211 c=ses be in the viecinity of ti

ne planting locality a2s given

Table U swmoerizes 211 ses-run szlmon planting in Meine since 19
=

by are ¢f fish when nlantef. This zge ig figored from the time the eges
Y 2 £ 1Y = SR
were Cenosited in every case.

OH1
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~FIGURE 1.--Outline llap of liaine showing

rivers, and planting

major rivers,

localities.

Important sszlmon



TABLE L,--Afe &t Planting of 211 ses-run sslmon nlanted since 1941

3o o [

River I Yeer Source — Years of age n,,mlg,ww,*m? Total

nlented Species spavmed rive¥ ’ /2 1 1-1/2 2 e-1/2 planted
. S — : e

. ) ' ! .
Tennys Atlantic 1940 Dennys - - 4 1?,000 | - - 15,000
Dennys Atlantic 1041 lachias - &,000 £,150 ;= - 10,150
Dennys Atlantic 1942 |Penobscot - - 7,500 @ - - . 7,500
liachias Atlsatic 1941 iachias - 34,000 § 15,000 § - I i F0,DOO
Machias Atlantic 1942 !Penobscot - b - F,000 1 =~ - I 5,000
Warrasgusgus | Atlantic 1941 liachiss Co- 10,000 5,000 | = - 15,000
Forraguagus | Atlentic 1642 |Penobscot - - 12,500 y ~ - 12,500
Penobscot Atlantie 1941 tMachigs - 25,032 9,166 - L - 34,198
Penobscot Atlantic 1042 lPencbscotb - - 29,091 § 17,3501} 12,561 59,002
Penobscot Lblzntie 1943 lPenobseot . - - zh,1h0 17,6351 13,979 65, 754
Penobscot | Ablsntic 194l Penobscot - - 18,%06 | 7,051 - 25,357
St. George | Abtlantic 1940 Hirsmichi - - 117,645 13,7031 b,728 | 28,076
St. Ceorge Atlontic 1941 M ramichi - - 2,648 - - 3,648
-8%. George Atlsntic 1942 |Penobscot - - i 15,8¢0 | 1k,990: - 30,870
St. George Atlantic 1oLz lHiramichi - - P 14,075 | 10,2064 - 25,181
Pemaquid King 19L0 | Pemaquid I, 083 ~ - - R { ‘ﬂ,982
Pemaquid Silver 1941 {Orezon - - 15;016 | 19,922 - § - i 3l opg
Pernggquid Silver 1042 Creson - 10,220 | 10,070 - . = 20,290
Penaquid Silver 1943 |Washington - 14, 966 5,209 - o~ 120,175
Pemaquid Silvar - 19U jOrezon - 19,975 | 19,70b - i.o- 29,742
Duckbrap Silver 1943 \Washington | 9,08l - 11,920 ¢ - - 21,008
Dugkcbrap Silver 1ol iCregon = 19,995 | 1b,13% - } - 35,128
o S e e — . - e} ‘
Totsl [ ... U R 14,067 | 155,235 291,025 70,935! 33,268 | 564, 530

—— o L . RO



The king szlmon (Oncorhynchus tschowybscha) experiment listed in
table 4 was the resu 1t of the return of at least 20 sduls Salmqn of this
species vhich ascended the Lishway at Focle's Mill on the Feumguid River
in September 16U0., These fish were presw:‘ed to be the result of a plant
f young king selion in Eiscey Pond by the Sitzte of lkine, The screens
that were placed in the outlet of the pond to prevent their escape wsre
washed cut by £loods in 18%6. Of the fish that returned in 1941 two
femszles wers stripged of approximately 14,000 e2gs znd thes e hatched znd

reered zt the State of Haine hatchery at Anbvurn, The plant was msde from
these fish, 4 downstrvesm screon, mainteined in the river in 1641, f:iled
tc show any dewmsirezm run of 3 Hc»wefer, s the return of these
fish csused considerable interest among loesl sportsmen and the Stabe
authoribties,. it wzs &ecidecl te contimnue iavestigaticus intc the possihility
of developing a run of Pﬂgific salmon, The eilver salmon {Zncorhwnchug
sisntcn) wes deemed o more in lzine than
smaller sireans
than the king. It magtures in 3 rather '1;" an. 4 yeers, and is, therefore,
more desirzhle for e:’-:;erimen‘ra pursoses. 1t is an ercellent spord fish in
salt waver., It was with these factors in wind theot the plantiang of silver
; ‘ ‘
salmen wWas L_mevra.:.el It was hoped that the planting might result in the
develcpument of runs of this species 1n scome of t" smaller streams vhich
would not be precticsl for Atl_g.t“ salmon, aznd alsc thab the sports
fishery in selt waier could be developed, Ihis Afi‘sh.ery would cffer
enployment to many people in the small coastal towns.



' Tgble § presents a swmuary of the planting swgeriments to dete, e

oclumn Moaumber ©per ig dneluded to give a rough iden of the size

of the fish when planted, %abls 5 presents ﬁhe.same data for the silver

sglmon experiments. Ixperiments MMA.-9h6, hzeroaoll, We1-a0ls ) and

Wize-10l5 were not marized hecause of the sherbzge of heln, Experiment

L7276l wos o plant of very small fingerlings which conld not be marized,
In T:ble 7 the plantiug experiments are swmarl zed by river plantid.

This shovws the nmmbei cf fish planted, the locslity in vhich the plants

were mzde, the nmumber of experirtents on the river, =nd the

ic heve returning adults

The swmaries presented in the foresoing three tzbles are for the

number of fish plented in esch experiment. A4s the time znd mpupower zvsilshle

wouldl nct zlweys permift the mariing of all lots *1”hte only a certszin

L

percent of each experiment were marked, The lFencbscot River, from the

beginning of the program was not considered sn emperimentsal river., It was i
too lerge for the progream to consider screening Jor domstresn m1grﬁrts
cengus of predstors, ebe. which were perts of the originsl design for the

Acreement that "The bullk of the szluon hatched from esss collected in sy

stresm will be refurned ic thet stream . . .,' 1¢ mean 5O percent of ths
eees. Tish were mariked for the Penaﬁ.uct becsusge it seemed wosteful to
allow these plants to be msfe without geining some information. Then i% -

becamre necessery to plant some of the fish withont meriing, efforts were made

b0 merln g1l the St, &eo“” River plante and eut on those to the Penchscotb.

&

Teble & shows the - ercent of the fish thet were maried in esch experimentzl

plant,



mABL“ B.==Summsry of Flonting Ixperiments of Ablantic E2lmon

]

A

k4 ¥ — i - 1 ;
Zxperiment. Tesr : - Stogkzing . ‘ ihmber

number Epavmed Source Dote River Locality Hamber Horlz | per pound

Yoa1-sle 1940 Dennys Usy 1042 | Dounys 1 . . . 3,000 ! D& A c e
Loap-RL2 10l0 ldirpmichi Hey  10h2 ! 8%, Ceorge; Hesrt Fezlls 17,685 | A& L ..
Hos3-10U2 1510 i Ceb. 1942} 8t. Gecrgel Heart Talls 3,703 | A& L 25.2
hoali-542 19i0 Mir: lisy 1043 | 5%, Ceorpe| Sennebec Pond 708 Y Do& 7
his1-10t2 1640 lachizs Oct. 1042 | Penobscot. | Shin Brool: g,285 { D& L 159.1
Yiai-1002 1gly Inchigs Cet. 19H2 | Penobsecot | Szwhelle Frook £,207 1 D& L 153.6
h142-10ho 1041 a8 Oct. 1942 | Penobscot 11Q“man 12,820 Do 155.6
L1r2-543 941 ichi ey 1943 5, Secrge| Sennebsc Pound 2608 1 D& A 128.1
3ad5l3 1941 ‘as Moy 1943 | Fenchscot | S» vbell Trook o,pel f mean 25.0
Y1 AR-7H3 101 a8 July 1943 | Penobsecot | Kingman ' Gz tAaaRm 31.5
Lip g1 -1y 1ohp oscct Zpr. 1944} St. Georpe| Sennebec Tond 15,880 , A& R 75.1
Yo pz-5ll 1042 Penobscot Moy 1944 ! Penobsecot | Kingman 16,769 | A& L 76.9
Lip a3 5llt 1gh2 Penobscot Yoy 101! Penobscot | Sawtelle Brook | 12,302 | L& R 85.7
Up a0kl - 1cl2 Peachscot Cet. 1644 ! Penohscet | Tingman / 9,401 A& X 23.8
U2 AR-10kk4 L 1gk2 Penobhscot Oct. 194N } Penobhscot | Sawtelle Zrook 7,940 { D&Y 23.3
L2 ab-7h5 A ) Penobscot ' July 10L5 ! Pencbscot | Wimn v le,Rel 1WAl 8.9
L2 a7l L 1ok2 Penobscot Sept.1obl | St, George| Senmebec Fend 1, R 30.9
Uhza1-7hs io1ghz Penol sccu July 1045 | Penobscot i Mingman 3, & g
yz42-0l5 {1043 Penobsco Sept .19U% | Penobscot 1 R 20.7
U357 EL6 1943 Penonscot Msy 1046 | Penobscct 13 R 12,8
IEPINAID 1943 Hirsmichi Joce 1945 § St. Ceorge Pond 1k L 19,8
4z 45-0lR 1542 Mirsmichi Sept. 1945 | St. George Sennebee Tond 10,2 R 2,z
%ﬂ“ —"Ho 19uL Pencbsecob Viay 1946 | Penobscot | iedwn 18, 306 % L 69.5
4HA2—9M6 g4k Penobscct Sent. 1940 | Penohseot | Milford 7,08 nene 13.6°
Motal . . N R U 575,286 1 . . . .

(1)



TARLE 6,--Swmzry of

Planting Exneriments

Ixzperiment
manber

Source

183-9h2

185-6uz

LS alnhﬂ
Wig3-5Le”
Musu-646

Oregon

Oregon
Oregon
Uregon
Crezon
Cregon
Cregon
Weshington
Washington
Toshington
Washington
Cregon
Cregon
Oregon
Cregon

Total

. -
e '/ .
— tocklng | famber
Date River Locelity P per pound

Sept 1942 | Pemsouid Biscay Pond ,017 i gli.b

Sent 1942 | Pemaquid Eristol ,015 L | 77.2

Sept._ Pemacuid Poclets i g R 92.8

June Pemaguid Bristol 3 i 2L, g

June 1 Pemaguid Poole's 141l Q. i 27.6

VOct. Pemaguid Tristel L 4.7

Aor Peraguid Fristol R 30.1 .

Sept Ferngquid Eristol 106, 5

June Pemaguid Eristol R 28.2 ~

June. Duclktrap Route 137 9,0 L70.9

ey Ducictrap ‘Boute 137 11,0 L 2,5

Oct Mcktrap Route, 137 19,0 olt, 0

Oct Pemaquid stol 19, 97 Lo, g

ey Dacizbrap Route 137 C16,1 i 25.7

June Pemaguid Eristol 19 b4 20.8

'. + * - & - ° - . - - L




Ly
ty
TABLE 7‘.-«&§1ﬁ1)ﬂ151‘&r of Flenting Zxneriments by Hivers
River Yxperiment | Year of [ ’I’otai
planted Locality muiber return i planted
. l a
Penobscot Shin Brool | Mlal-io0u2- 1946 1 6,285 !
Penohscot Sewtelle Frook | 4141-1042 190l6 b,22% E -
Fenobscot | Kingmen 41521042 194 12,524
Penobscot | Sawtelle Erook | WLAN-5Y3 1046 2, Rl
Penobecot Yingnan 145-742 1946 b,bu2 g .
Penobscot Eingmen Loan- F’-ll%« 1947 | 1b,789 |
Penohscot Sawtelle Broolr | 4243 -5Mh i 1047 12,302 |
Penobsecot | Kingnza Moal-Tol b 1947 9,401 5
Penohsech Bowbelle Eroolz 424a5-1044 1 1ghy 7,000 !
Penobseot Tinn L2675 ! 10k7 12,561 !
Penobsest Tingman Y3a1- 74= | 10h3 3 1o
Per.obsceh Me@way Lza2 -fﬂ% } 1chs 17,635 |
Penobscot Kimgwm M}A}—FW v 1ckg {13,979 |
Penabscot fedway IR I TS BT T
Penghscotb AJWford [ER1Y V-2 qho i 1949 7,051 184,311
St. George | Hesrt Falls Loan-5Y2 1oks [a7,645 |
St. Gecrge 1 Hesrt Falls H04-1che | 19b5 3,703 3
St. Ceorge | Sennebec Pond ; UOA-5LHE | 0‘ 6,729 .
§t. Feorge S‘ezme;bec Poad | h1a3-5h3 101’[ 3,648 |
St. Georze | Semnebec Pond | NH2a1-llu: "91L'[ 5,820 |
St. Georze i Sennebec Pond | U2si7-olh 1047 L oooo
St. Ceorge | Sennebee Fond | HIal-6h 1Ql$8 1L,975
St ano“”e Sennebec Fond  U3A5-9h5 1oL2 0,206 | 87,775
Riseay Tond ? u187.- Q"" 10 1l 73 B
Tend o ! = 4
Bristol LlSP-9M” ! 194 5,015
v Foole's 1311 P basz-ghe ¢ 1ol 5,018
| Bristol | b1sl-fys 1ou | é,ozv
{ Poolels 1i11  L185-6U3 1oy | 10,580
F Pristol 4231~ 10#3 1945 110,220
Fristol L”°°-uub 16L5 110,070
Pemaguid Pristol L7831 10U 1946 12k, 966
;equawd Br%stol ! Lth—oaB 196 5,209
Pemaquid Bristol hligo_1ohs 1947 19,076
Pemaquid Bristol DI AT nnnq 19,766 115,175
Duckbrap Rente 137 u3sz-pll 1 1gls 9,08l | ”
Duckteap Boute 137 haghoghs 1 1046 1L9@+E
Docltrap {Route 137 uhsi-aoks 4 197 119,995
Mcstrep | Route 137 Ll83-5U6 E 107 116,137 E 57,136
AR S — SR P
Total .« . s ‘ i‘ AFTITR
B . - L | - - ] . . - »".'T’A,J_"/T
L i e . e I s, LA 1 . et -t izt A s et d.
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Peturus from the slantiag erperiments were unsuccessful until the
spring znd swmmer of 1047, It should be noied, however, that fewer Fizh vere

1047, than make wp the plentings
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from 1947 on. COnly about one-third (%6.5 percent

L

¢f 211 fish planted

shonld have returned in 10WL, 1ol

A% ]

oA

)
, and 1986, The remaining 63.F percent

sre due to return in 1947, 10U8, and 109,  Of this latter “crcpqt'fc

hac -1

n

.3 percent were due in 19%7. It ghould also be pcivtea

-

165,742 fich or

(o
=J

out that there has been a slight gvo;reqswve ismmrovement in the condition
of planted fish each year since the progrem was sbarted. This latter
observation combined wi th the quantity of fish planted may account for the

ladiz of returns in previous yes

Teturns of marled Ablenbic selmon afnlbs have been obbtained during

D

1947 on both the Penobscot and St. fecrge Rivers. To date, one fish which

e I . & . = b 1, [P " o 5 by ]
wzs msrked hes been caught in an alewife weir on the It. George River. Thie

- 3 1 L]
fish weliched 13-2/i pounds znd was wericed edipose and right veatrzl, It was

i

o

s \ « . . . y - M ey .
one of a plant of 15,880 1912 fish wade in April 19M4 a4 Sennelec Fond. Th

fish have been much more successful on the Penobscot. The

3 ) 3 s ] - 5
sport fishery at Baugor Pool Look 48 fish on rod and reel during the sezmson,

of which 19 wers marked. As the sslmon invesigaticn was dropped officizlly
in April 1947, no complete check was made of these Fish, so that the exact
marks on these salmon were not recorded., The hatchery at Craig Broolk hes
also been trapping fish for spawning puroa ses at Bangor. To date they have

tzlzen fish of vhich were meried., Of these marked fish had
the laft and right ventrzls missing, the adipose and left ventral,
the adipose and ansl, and the dorsal and ansl. ¥o fish merked anal

and left ventral have been caught. Three fish have been teken with only one
fin missing znd finsl identification of these zs marked fish mmst be left
an$il €211, when they can be exsmined more closely. The results of these
returns seem to indicate that the spring plantings of 1-1/2-yvear-old fish
asre the most satisfactory. The data slso indicate thet the planting site at

Sawbelle BErock is better than that at Lingms This latter cobservation is
not surprising in view ¢f the physicsl ch .rac+ ers ¢f the two locations. The
lackk of returns from the Tinn Elunt zlthouznh of large fich, seems to indi-

cete this ares very uasatisfectory ae o mersery ground.



=i

It‘is‘unfortuuate that the closing of the investigstion stomped =
more complete check on mariced returns, Ixamination of fish 2t the next
dam above Eengor would have been véry desirable to check any fish jumping
the EBangor Dam. Reports of observers zf Bangor state that several fish
were cbserved passing the dam bﬁ this method.

During the fall of L9U6 four silver sslmon grilse were canght in the

selt water estuary of the Pemawuid River by smelt fishermen. These fish

]
o
[¢)
‘S

3
('D
:‘J

ro;&m bely. two wounds in weidht., A mumber of figh were seen

Jumoing 2% this time and were probably the result of the plant at Trisiol

in June 1946, Although no observations have beecn obtained on Atlantic
solmon smolbs migrating to ses from the Penobscot and 6. Uesrge Rivers,
silver szlmen hsve been scen entering salt water ab Pooleds Hill every

vear. o counts have heen obtzined of these migreating smolts, but the

-

nurber wass estimated st seversl thousand. A4As they -ust psss throudh &

T e

-

smzll mil) pond znd dowm 2 fish 1s ader, they should be seen rezdily =nd

«

the rumbers estimated,
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The most importsnt problems which faced the salmon nrogram during

1946, when plzns were being formulated to expand the worl:, were theé

nopulation evalu,)ians necessary for sccurate informstion on mortality

of young fish in the stream, the escapement of smolts to th sez, and

the munber of mebtore salmon which return ts the river. Until these

nopulation data were obtained, it was not possible to determine vhat

conditions in the stream were limiting the restorstion of s=lmon rans,

nor wisth conalflonq regariing escapement of mature fish ﬂustrepm t0

Spewl are necessary to bulld up zof meintain maxirmm runs. In order fo

evaluzte these datz, 1t is necessary thait fish-tight ba:

be instzlled ot selected points in the streszm. The consiruatio:
fences present difficnlt rroblems.  They mmst be essily iustelled

enough to withstand hidh water, essily clesned, Tigh-tight, and fronr the

standncint of this investigstion relatively cheap to construct. Prelini-

nery worlz with sereens of hardwars cloth and examinstion of reports of

similer work elsewhere nroved these %o be uqs,ulﬁfscu ry. Rotary screens

the type used on the est Cosst =znd bar racks of metsl or wood 211 re—

wired wermenent consbructicn or lzrze outlays

7 by ) ; cn or lerga ays of money, neithér of vhich
e practicsl for our w It was, therefore, necesszry to gtudy the

possibilities of developing a2 new type of screen.



, ;, eliminary idezs, drawings, =nd g scsle model wers

mate for z %orhablé fence. [he fence consisted of flexible secihicns

linked together through suposorting nosts znd held in place in the stream

by yire rone fastened to znchors con the stresm benlc. The sections consisted
of three redwood heasms, one close 1o Uthe gtream bottom, one about ¥~1/2
feet‘above this snd third between the two. Do the forwsrd edge ﬁf these

<

hesms were fastened brass raclt plates or spacers, similar to the teeth of

s comb, Into the elots formed hy these bteeth were nloce

2

bars of 1/8 by 1

. + - * i1 b/ ‘ 4 S
inch steel, These formed the rack or sereen. These bors slide free in

the slots =2nd could ®e driven into the bottem. The nosts vhich supnort
the weisht of the Fence psss throush holes in each end of the heams, and

the beams sre held in position by brass nins on either side of them through

1]

[
™~
o

the posts, The spacing between the bsars wa inch, Dnt can Pe varied
to suit loesl conditions. "he jolnts, where the spscing was greater than
this, were coverad with czavas or heordware cloth o melze them fish-tight.

4 full-size fence was consbtructed in 1046 snd instelled in the

o5

Pemaguid Liver for ftesting in Imenst., It wes in the form of & V pointing
unstresn, but coculd be used os readily in the form of 2 straisht dissonal

tream. The fest model was allowed to plue with lesves and

i)
3
ix
O
tn
44
pus
—
D
o
px

oY 4

debris until there was s 23-inch difference in waber level above znd helow,

This pressure showed no itendency to hlow-under or mmll out of shape. The

35 feet of fence constructed in 10Ub cost

. It hes the followinz sdventeges: it is easy to-install; it can be msede

rgeed enongh to withstend glmost any pressure; it can be inst=lled szt
elmoet zny location; 1t is essy to clean; it can be m=de to conform to the

contour of the Tottam; 1t is relatively chesp as it con be uvsed over znd

over azgain; sad it recuires no permenent base or sides,



| e g et

At the beginning of the »ro
been necesssry Lo conduct stresn gurveys on some of the streams, prinei-
nally those thet were wused 28 experimentsl rivers, r'ﬁaese SUrVeys nwvc

not heen complete, btut only oreliminary %o gather the dots needad at the

amount of effort which could be exnendad on these =8 comozred
™ i -

D—*

with the other necesssry worls, wae smsll. The Pemaguid, Duckirsp, and
5t. Ceorpge Rive recelved the srestest sitention, with some work done

ont the Penobsecot., The extent of snowing aress, the size of nursery
z ) o

D

grounds, water temperstures, heisht of weter snd sirean fT,x, and 4

and fishweys were 21l observed from time to time on 21l these rivers.

It Wﬂ+er temneratures and siream

i)

sessonsl picture

of etresn charscters. Preliminary

nave heen undertslien into the methods of tzbulating zoed filing these

n =

o

dats, so that if 1t were possitls Ve conduet more complelte survers, the

leban conld e put inte usable form 2% the very heginning and so thab

gly complete.

S4zCH STATISTICS
The collection of catch shatistics, zlthoush formulszsted in the

orogran onbline, hag never receilved sny zoorvecizhle attenticn, The

Solmon Re rch Coon dthes recom

ng of eatch record

W

, s this methed has notf

A Tew catch records have been collected znd dzbulsted during the

course of other work.

srem and throucghout its existence, it ha



! ;th comrercizl catdh cbtained fron the Psh and Tldlife Service's
I !
. 5 . o
snrmals cenvass ir shown in Tahle ©. In %he yesrs shown

£

there has Leen no caich renorted in T this is left out

of the tgble. It cen Le seen that the catch has declined rather stesdily
over these yesprs, It has not been possidble o obbzin figures Lor the
smonnt of gear necessary to cateh these fish, melking it impossible o

Becose of

ssible to obtain from

-

the Penolsec

show the date £idh were canght,

c is deplcted

name of the

U

. kN S

€2
3
o
3
e
j8e)
o

L, R L S A |

the sport

™ -
Bangor Ty ¢

for sport fishing o

the weight

hermen from 1926-10M7 . It chonld

T g

the EVeTnee

nlose To the sversge reporied

axgmed thet the fish on the Penshscot

Y =t they have Deen decreasing o
presented in thin table do nof bo shiow
be evirernely difficult %o obtaln estinmates mf

sport cateh at Tocl ge ne recoris have
persons fishing or the time that wes snent.
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Figure &

ATLANTIC SALMON
Rod Catch at Bangor Pool
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the s2lmon rivers in 4z
more places aﬁd 28 gny Tan cf\sa“moh ¢ these rivers umsi wés: cver
these dame, & knowledge of fishways omd their uses is essentisl.
sut the exvistence of the progsran, ie viologists haove been colled ucon
to sdvise on design znd location of Tishweys. This was perticularly

true in regerds to Federsl Powa?.Commission licenses. The information

availoble on fishweys ond their desiszn has been very wesger snd the

varicus opinions on the hest types

to obtain informstion from the inve

e — o

the prohlems i1n Jew ¥ngland seemed somevhat different, it was decided

try to find a2 desizn which wounld

&

to review scme of the literature and
£it lccal conditions hetter then the present types. The most important

feature to be considered wes the quantity of water necessary for alequate
operation. Almost gll tne'éther problems involved in fishwey iustzllstion

bociz o this point. As most rivers have dams vhich are used for

¢f industrisl process, and gs during the low-water - erlod% the
cwners of the dams are interested in saving every drop of water, 1t is

necessery that eny fishwey operate on as little wabter as possible.

b




X Investigation of the literature showed the Denil type fishwsy te be
suiteble for most of these conditions. Hdreulic tests conducted ot the

University of Iowa showed this tyre to Dbe the best of =11 tyrves tested

o

under most clrcumstances. This design is characterized by a straight cpen

cbﬁnLCT through which the fish cen swim, without soy twisting or turning.

-

The flow of water is retarded hy

&

o

series of beffles projecting upstreanm

= <@

inte the durrent from the sides of the fishwsy. These czuse beck curren

to be formed which slow down the weter flow. ‘he clope, shope, and position

of these beffles have Deen changed ond rodified inke meny different desis

5,
=
U
r.a
o
;_l

ine drawing of the particular tyne tested iz shown in Figure 3.

PIFRE 3.~-Dasic Design of (Une Type of Denill Pishwgy

Te Tenil design is prcbably best adspted for use between o series of

0l at these resting pools sny turnsg or change
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direction can be made,
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&ﬁs the Denil tyne wos decided on as a possible design, a series of
tests wes wlonned using scale models., These modéls were éonstructed of
wood and installed in 2 small stream. PFreliminsry erperimeats were run

to study the current flow znd actiocn of waber, 4L Pitot tube wag usdd te

.

measure current flow st various parts of the fishway., It was found that

“

a2 ceniral channel composed of fairly slow-flowing water free from back

eddies 21 cross currents existed close to the bottom. Spall trout

ability of the fishway to fish. To conerste
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dats counld he gathered from these fish, as it was diffienlt to indnee the
fish to migrste up the lzdder. However, those that could be storted, in
one way or enother, msde the sscent with 1ittle or no diffiéulty. One of
the larger/sPecimens made the trip with véry little exertion, even though
his tail hitl the sides of the fishladder ateach motion. It was also found

o

thnt the entrsnce ocffered little or no sttraction to these fish and orob-
Y

ably was one cmuse for thelr not maiting the climh. On the vhole, Lowever,

the design wos thonght satisfectory and superior to most of the present
lesims used inthis esren. Plans were made for the confruetion of full-size

Tishways of the Denil tvﬁe to he installed at the Cralg Zrook Station.

Mese were to be tested using afnlt sglﬁon, vhich would be on their

migratery spawning journey. It ﬁas honed that more comp}ete informsticn
n1d te obteined from these erperiments.

It wes also planned in connection with the above evmeriments tc try

different entrance designs. Thisg is one bsd fesbure of many of the exiding

fishladders The interrs]l construction is good and fish can wse then with
little dlfll“ﬂlty it they are altracted to the entreoncs. In meny cases
L £

[}

the fish are so worn out bv thelr search for the fishwey that they fail %o
spoming migration. Iittle cor no information seems e evist
i

corplete the b
réd to ztirset fish and how these con e 1rﬂovﬂo rated inho

ir
on methods rem

fishwey design. It was hoped that il an adenuate internal desism could be
found, entronce designs covld be tested orn 4hie model znd zome bhesic in-
Tormation gsined, Uafortunately, these emmerimen plenned for 1CU7 csanot

be co rried to comnletion,
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‘ LISCHLLATECUS ACTIVITIES R
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A L] . . = . . . B}
- In addition to the zctivities definitely formmlatsd in the prosram
cutline, wmany other functions directly or indirectly connected with salmon

restoration, hzve tesncmrried cut by the investigation. These activities
in meny cases have been essential fto efficient operation of the program,
while others hiave been merely service fuuctiosng that were necesszry for

nroper public relations.

fmong the seore essentisl setivities have heen our contzcts with

the 3tate goverunrents, the Atlontic States liorine Fisheries Commission,
end privete crgsnizations interested in conservetion., Severs) mestings

between the various lew England Stobes have been participated in to
disenss problems related to salmon cnd te muide zobivities inte coor-
A ()

workz, The development o

Service biologists., Me discussions of Lpril 1047 ressrding interstate

cooneration on the Connecticut River psrticipstedin by all State azencies

concerned, wos the result of the need for =m overs=ll nolicy orn this

o '

4]

river reported by onr biologzists for the past four yezrs. Renorts of

0

tes lizrine

the worlz of the program have been forwszrded %e the Abtlantic 3t:

iy

Fishories Commission from time tc¢ time for their infomnation. This lattér
organization has heen extremely imtefested in the selmon restorstion

work, .Coaaeration through conferences end field trins with the Fgtional
Wildlife Institute has beern zn annuel ocecurrence. This orgmnization has

interest in salmon through its connection with the FWendall Fellowship



1947, 511 Tederzl

Commissica licenss opo-

licetions were passed on W the sslmon mroject. This function

=ct with aeny of the wost ileportant rivers in

be pobentisz) salmon rivers if restorsticn in .bine
was snecessful. These licenses, which involved wprincips of

ishwey design ard locabion, required the gsthering of dots on the dan

for whicoh the llcense was

river shove znd below the

Connecticut River was conducted in 1045, This surver wss instigsted s

G
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the first five aams on the mpin river relating

shwsy conGiivions,

(%N

to their physicsl plants, £

sny £ish that were present., ALl major tritntaries hetween these dsns were

S R Rlau e A S e e M b Vol SOe DR RED LD WAoo el

s

slso surveyed for number of dsms, fishweys present, znd other informstion

vpon waich an intelligent enoraisal of snalremoms fish restorafion possi-
hilities ts thet river counld be uade,
In oddition o the zhove funeii vhich were more or less divectly

related Lo salmon, we were frecuently consulied Ty varisus agenciss

reznrding other anaodromous fish., As 2 result of the olewife work carried

et

and menagemendt messures ite often re-
gaired field ftrips, e rans, The
activities were do L egsentinl & blic relations and were carried

cut with thet in mind. progrem inko con-

Freth with stresms znd

situstliong vhich wicght eventurlly involve salmon,

Hy
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for the selection of & gmall

stresm vhich is suitable in most pazts for gnd vpon which
varions bielogicel wroblems could be dnvestigated without interference with

TS o idamemern gueea A h
This streszm would e

Torions

dﬂv*ﬁ and g fish sereen w

rily o8 nossible with habchery

roblens upon vh

d 7 Y - S 1 & AT _— () el
hotonery, credntor control in the with the el of

there-

aamber woold refvrn for shawaing.
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Shresm waich borders the Fi

igd
U}

i L¥ttle o1

0y

ihosehorn T1dlife Refuge wes inspected ond found to be suitable

marnose. Yaforbunstely, ab this time oute

droppings of the sslmon investigation by the Division of Fishery

S
w

However, certsin marts of this approzch can be ecarried sut. The

at Crels Ergok will continume to opsreste and reise young solmon,
mortehle fish sereen hzs been instzlled at Little Falle Stream.
has soreed %o deball o Diclogist from his deperiment to counduct

on the strezm., The Fish gnd Wildlife Service hosg a¢reed to gdvi

biolozist through periodic conferences with him and loan of cert

of eguipment., This seems to be the best zrrangement possible un

existing clmumstsnces.

h gnd Tildlife Servicels

for the

armsaed the

hatchery

se tl.l'l..-.)

sin pieces

der the

Although it is unfoertunate that the prograrm on salnon has been dropped

-3

g
g

without conecrete resulis, it should nct

r"\

o

se¢ reopened z

m

L «

2in, unless funds
nd monpeower are adeguate for the work. In the five [ears of 1ts existence

it has been cpersting with insufficlent manpower znd funds. The aversge

yearly erpenditure including salaries of the salion investigation for the

€

vears 1940-1946 was $3,041. A Ierge part of

he laclk of concrete results

has been due to the inability o put enoush effort into the program. The

determination of mortslity in the stream could not be ¢hisined becsuse

scresns could not be operated, this ig only one example of how

>y

the progran

ros held Dack becsuse of the lack of money. The salmon work recuires con-

siderable iravel and equipment. Iuch of the worl to be sceomplished eof -

Y

ficiently reguires at least two men. These factors shounld 212 be outlined :

equately and udgeted before the pro._an is ever reopened. Une

ey

life cyrele

of the Atlantic salmon requires ot lesst five yesrs and the program should

be outlined for at least this length of time, It seems ineffici

ent and o

waste of mouey %o ever attempt to study salmon agoin without zdequate pro~

(= e

visions for the continuance of the program long enocugh to accomplish sone

L

resulis.
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