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Restoration of runs in stroanms nuw‘davaid of salwon,

&,

Bralunsion of factors affecting the atream survival of young salmon,

This 49 to guide in the selection of streams for restoration by
indieating the effact of certsin natural factors on the survival of
planted stock, and Yy showing what factors may need correction in
any partigular stream,

1. Type of stroam.
Only quantitative experiments oaon provide an accurate messure
of differences in smurvival in gravel riffles, among boulders
- or on muddy bhothom, or the part plsyed by shelser. This know-
ledge i3 of special wvelus in deciding on the sitebility of a
strenm for restoration weyk end in determining where to plant
Joang s=lmon, | ’
2. Vater tamperstures. .
The effect on survival of maxima sumer temperstures is
sspecially valueble as & guide in esvaluabting streams for
Yestoration work.
3. Predators.
o To tndicate the difference in mortality with snd witheus the
\ presence of predators. The effect of adundance and mpecies
o of »redator to be determined,
q.
b, Yood and BpRCE.
To indloate the effect of density of planting or sarvivel and
Zrowth, eomla.ted with the mwply of food,
BRWKS:

‘This portion of the prosram will be garrisd out through an experi-
mgntel design in which verying munmbers of young sclmoa will be held
in sjqual-sized fenced portions of a natural stresm. Scxme of thess.



segtions vill contain no predntors, others will contain predajors
in varying oumbers ond species. An atteampt will be owde $o includs
2 fov sections of e:oh generel tyre of strean bottom. Jsosuse of
the varlety of factors to be toited, tho physical lialtations will
necessitate thot this be consioued for several yesxs.

B, Selection of streams for salmon restoradion.
1, Bvoluakion of obstructions to nigration.

This 10 plased first, beosuss in osses vhere a stvean is Dadly
Ylooked there is no neod to mcke extendef studies to determins
Af it 1o oShervies muitadls,

a. Heighs, construction materials and plans of dems and fighe
"y, ‘

This iaformtion 18 very $mporsant i{n vlormlng o lens-tera
program for salmon study aw the durebility of the fishway

and the non-lesking construction of the dem are & Mg foolor
in mainteining clear peesage of figh, .

b. Jaxder and eize of water diversicns.

Location and feasidility of screening to prevent the less
of downstresm migrants, :

¢. loertion and dsseription ¢of nny netural darriers.
4, Conerrl sxten$ snd intensity of pollntion.

Yhere £ strens 18 not otherwise Blocked to migration, 1%
1is maggested that a study of the sultadility of tho etream
be mede and if found satisfactory, then the pollution
situation be carefully studied with o view to remedisl)
DeaTITeS.

e. Oost estinmrtes should bo made of -1l nesdel inprovements,
anxi then the improvamients eitizer should be meds or definite~
1y assured before the stresm is listed for restoraiion
attoxpta,

2. SuitaMlity of she stresn for adnlt salwen and for naturel roe
produstion, ‘
Thie poiné is listed sscond ns 1G takes less investigation then

the next, snd is absolutely essential if the stream is to malne
tain & seli-nerpetuating run of salmom,

p. BSufficient flow in summor and fall to permit the ascent of
adults, snd to provide resting pools in shich thay oan
mature.



. A mfficlent quantity of gravel or small rubble bottom ia
moving water $o provids spawning deds, ,

3 'msmmy of the stream for the survival of yeung sslmon.

Thie point smet be studied and steps taken t0 correst or svold
eonflict with w factors found %o be adverse to mMnl

B, mt and virunu ax uur flow,

!r;buuriu need to be visited in midenmmer 4o be aoﬂuu
of safficient flow to suppors the young at minimmn water
levels. In cases where the flow is smbjest o sonsideradle
change, especially during low-water peviods, due to the
holding baok of water for gower requirements, Lt mey be
nesessary %o specify a minlwmm water flow to be maintained
at a1l times before the stream is considersd desirable for
restoratien,

b. NHeximun sumuer water imnm»n.

Mess need to bs obtaized and the degres and duration of
high temperatures ghegked with the survival experiments
(ﬂu ustun :—M) bafore mmu In cases of douds,

8. Pradators,

Seme methed of evalusting %the sbundance and species of
prodators may have %o be worked out if they prove %o ba
» severe limitiag faster (See section I-A-3), In soms
streams 1% msy be necessary to undertake predator contrel
in order to effect restoration of salmom,

4. ?anuuu.

Ware pollution appears %o be a fueton 1% may be nevens-
ary to study its extent and imsiitute correotive meamures
before the stream u deamed suitadle for nﬂauﬁim. :

c. m.mmm of survival from m:-;-ans -ﬁam.ng procedures.

In oxder %o obtatn & mfficient sarvival of young nhuu to ensure a

ran of edults, and in order to obtain the highest returns frem a given
m.r of young salmon 1% is nnnnn to determine the dest season,
ota., for planting.

1. Season of lideration. ,
Young salmon %o be merked and Iiberated at Aifferent times of the

yoar. The returning adults to bs enumerated and sxemized for marks
to deternine the mrvival from each expesriment.



2. B8ize or age vhen planted. Marking snd recovery as above.

3. Pridukaries or localities in which libersted. Marking and ye-
covery as abovs. ,

REMABKS

With the present limited sgg supply it is absolutely assential
that the maximum survival be mttained whenever possitle, or when~
sver ooste are not cut of preportion. These sxpsrimente will Be
carried out on the 5%. Georges and Pemaguid rivers. The resalis
can be checked Yy comparison with similar experiments on survival
rates in streams that now eontatn natural runs, Thess latter exe
perimenta will need to N TN 88 pm of the mm-nt prom

1I. Development of mwt mthﬂdn

T™his inoludes stiresms in pmuu of Testoration as well P mmm new
having limited mwm mns.

A, Anmaal aanm of tm spawning nuymh in all rivers delng studied,

P

A knowledge of the mm of adults in ench yur'u ran i necessary
in evaluating increases or desveasos in the sise of the Jun, in juu-
ing the effect of fighing on the sise of the spawning escapement, and
in discovering the effect on the run of any conservation or managsmant
msasures emplayed. The census of the spawning escapemsat coupled with
the ameunt osught from sach riwr will give the tonl mhr a! sdultse
returning to the river, L

1. Rivers ia shich a cenwus is necessary for mmmm w&.
a. Penohsaot at Voasle m tishway in 19113 ol mnr.
b, Pomaquid at Pemmquid Falls fishway in 1944 and anmually.

6. 8§t. Osorges at Warren dam fishway in 1945 md mmny.
{A few grilse may ascend in 19% ) :

B, stausﬁiu on mhn Mt wart anmm ﬁu rhan.

This m«.:mm is ury Woﬂmt in ﬂrdn' to almin thn tow.l ren
to a river. '

1. Careful ‘mniag of weirs. W haplrmnt of Sea and Ehore
_ HMshories.

2, Oollection of anglers!' eatch in sach river, aa of salmon dh\m
3. ZEstimates of 1llegal catchea where evidence is suffiolant.



C, Gomparisem of survival from naturs) spavaing and frem ariifictal
- propagation. v

™his needs $o0 be tésted adequately on one river. Trom the stani~
peint of importange and favorzble conditions for Sesting,the Fenob-
~#00% River would e the dest stream en which to run this vest.

1, Relation betveen the mwder of natural spawners aud the mumber
of adults returning to She river from such spswaing,

In oxder to ohtain these figures it will be uscess.ry %o count
the mumber of asesading fish each year, To kpow the mhan

of adult fish returuing as tha result of any one year's spawes
ing 1t will alee be negessazy to0 colleat wmffisient scale
semplos from sach year's run %o give a good sstimate of the age
semposition af the ma,

- 2. Relation Detwesn the masder of fish removed fyem the river for
artificisl propagation and the mumber of adul{ salmon returning
‘from the rexulting plante of young fish, It is %o e noted that
in order to put the two methods on an equitadle basis it is the .-

muber of adults Saken for spawning (ia other words the smount
of natursl spaming laterfored with) that is compmd to the
mutbey of reburning mhlu.

This wil)l necessitate the rmricing of the young fish before plant-
ing and the exmalnation of all adulis passing up the river in a
ssaresh for She mariked atults. In order %o make a falir test of
the two methods it is desirable thet the plants be mede in waters
as favorable as those usilized by the "wild” young salmon, end
that the density of planting be no mater than will give m;-
survival raten (See 1-A),

D Development of the most efficient stocking poliay as & part of the
managenment program. :

This is nmtm an order to obuu the beat yield from the unma
#gg° supply and %o cut $he gost per returning adult,

1. Zxperimsnts on the best season, age and lscasien to plm mm
%0 those carried cut on the experimental atresms (See I-C), en~
sept that this will be carried on iu stresms alresdy possessing
vatural runs. k

2. Holding of ssmplew of yowng salmon in livecars in streszs shere
planted for limited periods to check on the loss in planting
remliting from

a. Temperature 4ifforences between wrter in the hatchery and
in the styeam,

‘h..} Rffect of different methods of carrying the fish.



o, JAffect of distance fish are sarried; or Sime in transis.

. Bvaluation of the effect of faotors liniting the sise of lh- rond
and develcpment of meamires for their improvesend or contrel.

1. loss of youmg salnmon oeamm Wy man,

s, Ioss of downstrean mig:mntt in power or ather water
diversions.

loss from this sourds needs %o be curefully estimated.
1t mey be high on small stresns whors wost of the watey
is diverted for power. It may negessitate the saresning
of water diversions as & conservation measre.

b. loss of young aahmn W angling.

It is dmown bhat quantities are often ceught and kept Y

trout fishermen, often with the knowledge Shat they are

young salmon, This may be & severe limiding faotor, par-
tionlarily when She runs are small, Dut thers is no scourete
data on its extent or on the squentities taken, Meny of the
streams so fished for tront are seid to contain few drout.

2, Iwicuat use of river systems by mhul yuns Shrough luk
- of runs in sitable (rilutaries,

Beosmse of the remeriable homing instinct of salmen some tribue
taries of & river system may e overerowied shils others that are
equally desirveble have meager runs if sny. This necessitates
working out a method of determining the relative use of sach
tritatary, either Yy counting the yun st poiats far upsivean,
or by developing s method of sstimating abundsnce of young

_ salmon in each $ributary. Where multable tritutaries are net
u fully utilised as others, stooking of these tridutaries sn

an experimentnl basis is fAdlcated.

3; M&t org,.

Trom the study of predators,in the holding experiments, (Sse

" spetion Ied=3) the pessidle effect of predators osn be estimated,
If o method of armpling can be doveloped %o indicate their abun-
dance in a styeam, then the cost of sontro) and the esbimated in-
eronse in mrvivsl of young 9almon con be scaleulated..

., Owstmctions $o migratiens.

A dan, or snccession of danms, by slowing migretion, especially if
some of the fishweys are passsdle at only certain stages of waber,
may #0 delay fish in their passage upsirean as %o reduce thely
stored-up snergies o such & point thet they cannot parform the
Journey to the hesdwniers, This wnstee a great desl of potential
mrseyy grounds for young salmon. Time of upstresa migration needs

6



to be ehedicad, espeaially on the Peucbsoet, Wy marking experie
ments on the adult fish while pansing upstresm, in order to test
the resdiness with which they pass the dums. Mhese dats will
indicate the efficienay of the present Pishweys, o that correst-
ion msy be nade if necessary.



