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SEA-RUIT SALl,IO}j IlTVESTI.G.ATIOHS CmIDTJCTED BY' 

THE FISH .Al'lD WILDLIFE SERVICE, 1941-1947 

By roUIS D. STRInGER 

" Fish and VTildlife Service _a_' __________ ... ~ ... .-; ... _ . 

of tne anadromo1.J..s fish in New Engla.'I1.d. They are said to h~we bhabi ted 

every stream of sufficient size in l~ew Jllngla'1d from the Hudson River 

ilorth to the Cal1a.c1.i~ bord.er. Theil' conr1?1ete l"~nge contim1.ec. into 

Canada and as far north as the southern CO!l.S't of L;-.br!".dor. Their 

abundance a'l1.d stream rnigratio:)~ during summer macle them of inestimable 

value to the e3.rly settlers. Even l.m.tiJ. comparaUvely recent times they 

were the object of an inten£',ive fishery and of great economlc value. 

Unforti.Ulately, the q'.;ta..."lti ty of this s.gecies in the United States 

has declined to S11Ch a marlced ·degree in late years th~t on I;}" sIlW>ll 

remnants of runs now exist in a few rivers in Maine. This d!')cline 

in mlmber of runs and qUB..."'ltity of fish has been due, in large measur~, 

to three reasons: (1) the bu.ilding of ilU},Jassable d8J!1S across sp,s,wning 

streel:ls; (2) the heavy pollution deposited in these same streams by 

l.ncreased ino.ustrialization; and 0) the eJctensi:ve overfishing placed 

on the runs by their eeon Or.:li. C vcJu.e. 
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The catastrophe which was to overtak:e the i.tlalltic Sall'lOn \vB.S 

reRlized over 70 years ago. In 1871, the U. S. Fish Com;.-nission estc.,b-

lished at ED.st Orland, !IIe., 2, hutc..'l.ery under the s1.:11Jervision of Dr. ChBxles 

G. Atkins to tcl:e spawm frOl,! salmon, hatch, and plant the resultine fish. 

This work hgs been c<),rried on t'!l thout interl?Llption to the IJresent day. 

L~ge nurnbers of e::;{~s, fry. and small fingerlings have been planted 

from this station in all ::na.jor salmon streams throu€:.hout Hew England. 

As the nmnber of salmon continued to decline, various slJOrtsmen's 

al1d. conservation groups throughout the region becaIl1e increasingly 

interested in the salmon. .As 8. result of this growing interest, Mr. 

David -Adlward, President of the N'ational Wildlife Fed.eration req,uestecl 

the United Stg,tes Fish and Wild.life Servict] to report on the causes for 

the dec1ine and the possibilHies for restor~rbion. Dr. Gcor?;e A. Eounsefell 

e..nd Mr. Willi3I!1 C. Herrington of the Fish a."1d Wildlife Service, wor:,rin::; 

tn cooperation with the commissioners of fisheries of the various l'J'ew 

Nngland States made a study of the information available and rec:)Jn."llended 

a prog;rwn for restoraUon work. This program was presented and discussed. 

e.t 'a :neeting of all interested pD.-dies he1d in :Boston in 1940. As a 

result of these discu.ssiolls, the l)roo-:3..1l was adopted tentativelyt'l)1d 

the Fish and, Wildlife Service set up a project Ul1der Dr. Roullsefell to 

ca:rry out experiments in the methods of restoration • 

.As the only runs of s2,lmon remaining in the United States were located. 

in }'i8~ine a.l1d as the hatchery was located there, Dr. Rounsefell :21:1.(1e pre-

liminary surveys of the streams in the State to determine if e,ny were 

SUi table for salmon restora.tion e)q)eriments. It was decided as the 

result of these surveys that the work should be confined to hi.3.ine. 



COOPER~~~VJaAG~~nm~ 

In 191+0, there was established at the University of Maine a fellowship 

in honor of Dr. YJilliam C. Kendall, for the study of Atlantic salDon. 

]ecause of the wor};: qf thi s fellOl'7ship and the various acti vi ties of 

the depG.rtrnents of Inland Fisheries and Garile and Sea and Shore Fisheries 

on salmon, it was felt th2.t some sort of coordinating agency \"TaS 

necessar;ir to correlate the work a,.'1d avoid duplication of problems. In 

Octo-eer 1941, a cooperative ut;reemel'1t wc~s dra'i\'1l np and signed by the 

two Maine depfJ.rtments and the Fish and \1i1dlife Service .. The agreement 

established as the functioning body, a Salmon Researc.."'l Cor;nnittee, com-

posed of one member from each cooper9.ting agency. 

§.AT;l:i9}L~11l:'3 EARCIi. COJ1tit~J!EE 

The function of the SeJmon Resee,rch CommHtee as definedb~r the 

agreement is to serve as a coordinating agency for all sea-run saln'Jn 

restorati:m nnd Dl8.nage:.:lsnt worle. The following duties were also assigned 

to the Co~ittee by the agreement: II . . to develop ~~d reco~nend a 

general pcli~r with respect to artificial propagation and stocking of 

sec.-run salmon, and to develop plans and make specific recommenctations 

concerning fishw~vs, dams, stoCking, fishing te~ulations, polDltion 

alatement, and other needed measures." The Co,nmittee has no power to 

carry out any of its reconlJmud8,tions. These recommende.tions are only 

proposed to the three cooperating agencies as needect measures for them 

to put into practice. 
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The'original membership of the Committee was Dr. George .A. ~ounse:fell, 

for the Fish and Wilcllife Service; Dr. Gerald P. Cooper" for the Maine 

Department of Inland Fisheries alld Grone; ,and Mr. Lester .A. Stubbs, for 

the Maine Department of Sea and Shore Fisheries. In 1944, Mr. Louis D. 

Stringer re)laced Dr. F..ounsefell a..'1d Mr. Gerry Wade replaced Dr. Cooper. 

Upon his retu.rn from wartime duties, Dr. Rounsefell again returned to 

membership on the Committee, replacing lv'.r. Stringer. , 

The Committee has held seven formal meetings to de_te. A preJ.iminar:r 

meeting and the first business session were held in 1942. ~vo meetings, 

at .Au.gtlsta and Harrf.pden Highlands; Me., respectively, were held in 191-1-3. 

Dne to the pressure of other work related to the war, only one meeting 

was held each ye<:lr in 1944 and 1945. lQo meetbg WB,S caned in 191!.b, and 

the seventh meeting tool~ place on May 2, 1947. These meetings cere usually 

quite informa.l. with the vario') .. s members proposing for discussion ,any 

problem that has come to his attention during the intervening time. Two 

mimeographed reports of the meetings, rCl)Orts, and recoP:l':lendations of 

the Committee ha.ve been put out for general distribution. 

The Committee has proposed and sent to the cooperating agencies 

29 recommendations, covering maDY phases of the restlDration work. The 

following is a list of these r ecoDU11endft't ions . The reconmendations 

concerntng the planting schedules have been abbreviated to save space, 

and the stocicing, to be discussed later, follows these very closely. 



1. In determining the present sui tabili ty for stocl:inG of rivers 

now containing salmon runs, the Penobscot !TIL1St be considered 

separately. The other five rivers in eastern !~ine were cbssh 

fied from the stendpoint· of the ch:£Ulces for sELlmon to pass 

obstru_ctions such as da'Us aTld nets, as follows: 

[-t. The De~mys and He.rraguagus Rivers are open and were 

classified as being the most suitable. 

b. The Machias River was classified as being less 

suitable on account of htwing three fishw~rs and 

three unscreened water diversions. 

c. The Pleasq,nt and E1'1>st I:1a.chie.s P..ivers were classified 

2. Reconmlend1?>tion for the disposal of the Atlantic salmon r13maining 

at ifu:nl-:: La.ke a;.'ld Craig Erook Hatcheries from eggs taJr:en in 1940. 

3. Recommendation concerning the dis:p0sB.l of the sea-run sablon 

from 1941 eggs now hatching at Craig Brook. 

4. Recommendations concerning the obtaining of Atlantic salmon eggs 

during 1942. 

a. Attempt to obts.in 180 to 200 adu.lt sahlOu. 

b. Hold the adults at Craig Brook and mark fish from 030h 

river "biJ eli p;pin{'; part of on8 fin. 

c. Strii.'J the fish at Craig Brook keeping the eggs from . 

eac..f1 river separately. 

d. Attempt to trap fish at :Bangor Deln on the Penobscot, 

on the liIachias River a..'1d G.t least one other river. 
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e. Attempt to m.aintain traps a11 S98,son in Bny river 

from which adults are taken to count the entire 

1""lln. 

f. Maintain traps at both ~a."'lgor and Veazie Dams. Me.rk 

fish token at Bangor in excess of those removed 

for stripping and release them e,oove the darn in 

order to determine the percentage using the Bangor 

.fishway-, and to determine whether all fish passing 

the Bangor Dam reach the Veazie fishway. 

g. At any trap, truce the first ten fish and only eve~J 

second. fish thereafter until enough have beeu 

captured. 

h.Attempt to rear all Sge, salmon at not more than two 

hatcheries. 

5. P.ecommendations concerning polhJ.tion are 8.S f011ows: 

a. That the la,ws concerning the du..-nping of sawdust, 

shavings,and other wood waste into the l~arraguagus 

and St. Georges Rivers be enforced. 

b. That an adequate study be made of the pollution on 

the Penobscot River from East Millinocl;:et to 

Sandy Point to determine whether present pollution 

is detrimental to salmon. 

6. Reco1'TI'11endations for legiSlation. are that the laws be amended to 

define a.11 adequate fishway for sa1.mon as having as a minimum 

reCJ.1+irement. pools 6 feet by 8 feet, or at least 4~ square feet 

with 8- water depth of at least 4 feet, and having llOt over 

IS inChes difference in water level between pools. 



7. About 100,000 Atlantic salmon eg€:s from the 1942egg-talte be 

transferred from Craig Brook Station to TarJ" Lake Station. 

S •. Insofar as possible all of the young salmon be carried at the 

Tun}\': L21te Station until September 1. 1943. 

9. Insofar as possible, 50 percent of the young s8"lmon be carried 

until the spring of 1944. 

10. Recormnend9.tion concerning the planting of the young salmon from 

the 1940, 1941, and 1942 egg-tal\:es on hand at Cr;;lig Brook and 

TU..7ik Lake Sta.tions. 

11. That no bass of any species be introduced into the Pemaquid 

or Sheepscot River sy~tems until the Committee has decided 

whether or not these rivers 2.re sui table for the restora-

tion of sea-run salmon. Dr. Cooper (see Fish Survey Report 

lTo. 5. }Saine Department of Inland Fisheries and Geme. 1942) 

found that some of the lakes in these river systems were 

suitable for bass, but concurs in the opinion of the Oor,1mittee 

that t1-1ey should not be introduced' into these river s~Ts·tems 

unless, at a fnture date. e.1g:leriments should prove these 

rivers to be u:'lSlli table for salmon. 

12. ';lhat an attempt be rJJ8.de to obtain about 180 to 200 e.dult 

salmon to hold at Craig Brook for spawning. 

13. That the salmon-counting trap in the fishway at Veazie Dam, 

which was successfully opereted by the Department of !nh,nd 

Fisheries and Game during 1943, be bperpted annually as e. 

perm.J1llent feature of the Penobscot River management progran. 
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14. That a concrete w8_1l be constru.cted below c the foot of the 

fishvla;)T on the ea.st banl: of the Penobscot River at Bangor 

during su~~er low-water periods. 

15. Tl1.et the Rules and Regulattljns of the Department of Sea and 

Shore Fisheries 130, Resolves, 1341, c. 84, ~~d the Com~iss-

ioner 's Ruling of March 2b, 1942, amendin,g; it. be further 

amended. '.fue preS€li.t :Ruling l~ee.d.s: 

"1'To fish chaD be tal:en. except by hook and line, from 

the waters of Pemaquid River, above a line drmm from the 

most southerly encl of Cardy's Point to the most scn.lthwesterly 

end of Old Fort Point. EXCEPT, that during the months of 

M~ and June fiEhermen sha.ll be permitted to seine .A1EVlIVES 

fro]:! the ;\'aters of Pemaqt.lid River with seine of not lee:;:. 

tha:.'1 two inch mesh a."l.d Alewife nets of not more than three 

h!ch mesh. lvIarch 26. 1942." 

The Cor:!Tni ttee feels that the present restriction will not 

provide the necessary protection either for the ~roun~j silver 

salmon mic,Te.tine downstream in .~pril and Hay or ~or the £).clult 

salmon nigrc.ting upstre.::illJ. in the autumn. Therefore, the 

Comrnit tee recormnends th8.t the last :Rl1ling be anendBcl to read: 

"Ho fish sh2.11 be taken from the waters of Pemaquid 

River, above £" line drB.ym from the Ti.N,t southerly tip of 

Thurston Point to the most southwesterly tip of ]'ish Point, 

:SXCEPT. th:'\t during the IlLonths of rs~T OlJ.d .June, .. WnrrVES 

may be di})ped at Pemaqu_id Falls i2: the monner determine,t 

by the fish committee of the TO'lTn of Bristol, iiith due 



16. That the Dud::trap Poi ver be henceforth considered sui table for 

salmon. 

17. 'lliat the law prohibiting the t81dng of salmon after July 15 

each ~re8.r be more strictly enforced for the cor1IDercia1 gear 

in Penobscot Eay. 

lB. That aCCllra,te statistj.cs of both sport and conrraercifl.1 catches 

of s8.1mon be obtained for each river in the following nIB.nner: 

a. Statistic~; 'i)'ill be conl}:dled of individual J;'ivers and 

shall show munber of fish (eJ.so weight when obtainable). 

type of ge2X u.sed in me.ldw:: the cs-teb, whether sport cr 

co:r.',':ercie.l, a:nd c.8tes fish were t8l::en as accl..1.Tci.tely as 

possi1le. 

b. All stB.tistics will be compiled by the fishery stectis­

t:j.cian of the Department of Sea and Shore Fisheries. 

c. Reports will be collected euch ~rear irnmediately E'.£ter the 

close of the snlmon fishing so[,son in each lOCD,lity. 

d. The ste"tistics shall not include ke1ts (Sp8;\1~ed.-out salmoll, 

thin tmd emaciated, sometimes ta:::cn by so-called sport 

fishcrr!l.en) • 

e. :l.ne Department of Inland Fisheries and Geme wardens will 

gather a11 record.s of ::';&.].1'.lOn caught in fresh Vlater by 

sport geaT or other means (incluo.ing known case~, of 

fish take;" illegaI1y), and of sdmon t~ken while 

f. T'ne Sea B.nd. Shore Fisher:i.es wardens ':'7i11 ge.ther the sta­

tistic~, on the reme.iniier of the catch, inclnding the 

cOlnmercial. 
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g. The Sea and Shore Fisheri(~s ste.tisticia.'l1 vii 11 llk"1:e the 

detailed arrs;ngen.:en'ts \,lith the wardens of both fisheries 

departments in 'Jrder to ~woid duplic2.tion and to insure 

final centrE!.lized compilation. 

19. That the collection of DAult salm.on for spawning purposes be 

carried out in conformity with the Committee's previous recolU-

mendation (1~~ l1l8Ae on Apr:!..) 30, 1942. 

20. Tha.t in carrying out the recom .. 'Ilendation<s of the Corr.ar!i ttee in 

collecting adult salmon for hatchery use, the ];;ersonne1 do not 

select the fish, bu.t take every second fish l'egeorcUess of 

injll!'ies, or other fe~ctors. 

21. T'tl8..t cert:;jn vital statistics of hatcheryol}erations, which 

are essential to the success of the salrnOIl restoration 

progre.2, 'be kept as feHows: 

a. ii~e·t;hods of emuneration or estimation of the numbers· of 

eggs or fish will be approved and the counting or 

estimating s'L1.:;!ervised by the biologists conducting the 

salmon resef'.rch program. 

'b. The rmmber of adults taken by the h~tcheries. 

c. The number of adults of each sex sflc,wned. 

d. The nur:lber of ee{!;S strip.ged. 

e. The nur!lber of ir'Jr hatched. 

f. The nLrrnber of feeding fry placed in ee.ch pond and the d?te. 

g. Records of mortality 'by individual ponds. 
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Recorc11:l of disease or preventative trea,tment by pond, 

showing diagnosis, who nac1.c ':jhe diagnosis, treatment 

recommended, date and type of trea.tments actually 

used, including eXE'.ct nar1e of cnenlice.l, concentration, 

and time of eXljosllre, and date an.d, results of 

reinspection. 

1. Weight and either an actual count or approved. estimate 

of eaCh planting. 

j .. An a:Pl'roved enurner8:tion. or e.cCltrate estimation of the 

total l112 .. '1l.bers of each lot of salnnn held in thE:) hatcheries 

8.t the time an;]' stoc;dng is done. This approved. estirr.ate 

to be obtodned for an lots, regardless of whether any 

are planted .• at least twice annually, preferably in Me.y 

and October. 

22 • That controlled eY}Jeriments to determine the effects on marte.li t~i 

and @,Towth of croroins • cennibe,lism resulting when fish are not 

sorted. into size categories, and of differences in the composi-

tien, amount and freqLlency of feeding, be cf1.rrie0. out in an 

atterr&Jt to bols'cer the survival of :ro· .. mg salluon in artificil?l 

propagation. 

23. Reco:·rrmendation revistng the IJlanting of sal;uon of the 191.~2 .brood 

year held at Craig Brook anc. Tun1,:: 181<:9 hatcheries. 

24. That no weirs, pcullcL ,lets, traps, or other fixed ge8.r be l)ermitte(l 

',vi thin a radius of three-quarters of a mile from the point where 

u. S. Highw£~ ]. crosses the I:ucktrap River. 
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,. ~::o further work has 1)8811 carried OU.t on l)ollution E\'batement. 

b. lIo law has been passed defining ~m adeCluate saJ.mon fish'Ii'~1.Y. 

J.1. i:.z InX' as is J::now'"il this recommenctetion he.s beeCl carriecl (Jut. 

14. D.le to the short8.ge of materials and labor eluring the war this 

p1'0:9os2.1 he,s 'been lJut off. 

15. ~fui s recommend.at ion W8,S propo sed when it appef\red that adult 

silver salmon :-ilight return to the PemG.CJ.uio. for spawninG but 

e.s 110 fish have ret.urned to date, the introduction' of th5.s 

recoTnmenc1ation has not 'been press·ed. 

lb. Tne 1hcl:trap River h8.s been stocJred .. d.th silver s8.1mon. 

17. This rec0mrnendetion has been enforced, e.S fG.r 8.S rnoW11. 

18. iTo, system of catch statistics has been set up. 

19. This reCOr!lLlendation has now been .put into practice. 

20. The selection of fish for injuries has been discontinued. 

21. The Fish ana Wildlife SerVl(lf; has ins t8.1 I ea. a SjrsteEl in all 

its he.tcheries which to.bulates 1;10st of these d",ta by 

:nonths. ':Phe rnis~ing data have been obtained lJY the 

biologists. 

22. Experiments were planned in 1946 to test the vE'xions CE'lJ.ses 

of mortality in the hatchery and are now underwfJ~r. 

24. }Io la,V{ has been })a.ssecl prohi bi ting the use of fishir:g gear 

wi thin the mOll th of the DJ.cktl' ':ip River. 

All recommendations r.egGl'ding the planting of the v1;\rious year 

classes of sallT~on ha.ve bee11 ce,rried out essentially as recm11mended. 
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The Fish and ':!i1dlife Service's lJc,rt in the Qver!).D lirogr;:lr:1 for 

saLmon was to devalo:? a series of experinonts to t~st various LlGnnge-

r.1ent methods which, could be used. .AJ:; the development of new runs of sec:.-

run salmon wou.ld. depend in 18rge me·SJmre on hatchery-reared. fi sh and 

their ability to survive in the stre?rrl <lfter planting" the progI"8111 

concentrcted on this phe,se of management. It was felt that only cl:l1.ring 

the sEllman I s streeJD life and spa17.llil1g migrg.tion could unfB.vorB,ble 

conrUtions be controlled enou01 to increo.se survival. The followine is 

the outline· of the general prosTam 'J.nder which the war:': of the Fish and 

1;:nd1ife Service W2.S cB.rl"i.ed out. 

1. Resto:r'2..tion of ru.r.!.s in streE..'"2s now devoid. of salmon. 

J... Eve.luption of fa,ctors a.ffecting th'e strea.1:l sllrviv;;:,.l of YOlm.g 

salmon. 

This is to guide in tho selection of streD1TIS for restoT8,tion 

by indicating the offect of certain natur8.1 factors on the 

survival of phmted stocJr., and by showing: WhB.t fact orB may 

need correction in any lJ;:,rticulnr stres.:m. 

1. Type of stre~1~ 

Only quantitative experiments can })rovide a.n accm:'E,te 

T'.1easure of differences in survival in g:ra.vel riffles, 

I?mong boulders, or on muddy bot t om, or the pecrt played 

by sheHer. This knewledge is of special vr'"lue in 

deciding on the snita-bility of a stream for restoration 

work and in determining vJhere to plant young salmon. 



2. Water temperature. 

The effect 011 survival of rnuxinmm summer tenperB .. tures is 

especi~\lly' vo.lu.able as a gl'.ide in evaluati.ng streams . 

for restoration work. 

3. Predators 

To indicate the difference 1:1 111Orta1i ty with and without 

the presence of predators. The effect of abundance Wld 

spedes of prede,tor to be determined. 

4. Food and space. 

To indicate the effector-density of ple,nting or survival 

and growth, correlated with the 5<-1p:ply of food. 

Rema.rks 

Tllis portion of the progrW1l will be c9.rried OD.t throul~~ an 

experimental design in which varying IIwllbers of young seJ.mon 

will be held in equal-sized. fenced· portions of a natt.1rEl 

stream. 30me of these sections will contain no lJredators. 

other will contain predators in varying numbers ana. species. 

An attempt will be ruade to include a feVi sections of each '/ 

general t;yy.e of stre3rn bottom. Because of the variety of 

fa.ctors to be tested, the physicBJ lirr:.i tations will 

necessi tate that this be continued for severa.l yeexs. 

]. Selection of streruas for salmon restoration. 

l. Evaluation of obstructions to misTB.tion. 

This is placed first, because in cases where a strewIl is 

badly blo eked there is no need to mel;:e extended studies 

to determine if it is otherwise suitable. 
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j a. Height, construction materials, and 1)10.ns of ds..!l1S 

and fishw8~vS. 

This. information is yery im:r?ortant ih pJ.w.ming a long-

term program for salmon study, as the d1.lre.bility of 

. the fishw~r and thenon-leclcing: constrnction of the 

dams are big factors in maintaining clear passage of 

fish. 

b. :i;'umoer and size of water diversions. 

location a:.!ld fe£tsibility of screening to prevent loss 

of downstream migrants. 

c. Location and descrilltion of natural barriers. 

d. General extent cmd intensity of pollution. 

Vmere a strewn is not otherwise blocked to migration, 

it is su.ggested that a study of the suita.bility of 

the stream be nade and if found satisfactory, then 

the pollution situation be careful1y studied with a 

view to remedial r,ieasnres. 

e. Cost 

Cost estimates should be u1ade of all needed improvements, 

end then the improvements either should be In.~::lde or 

definitely assured before the streem is listed for 

x'estore.tioD attempts. 

2. Sui te.bi1i ty of the stream for adult salmon and for natural 

reproduction. 

This point is listed second as it ta:'.'Ces less investigation 

than the next, and is absolutely essential if the stream 

is to maintain a self-perpetuating run of salmon. 
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g. Sufficient flow in summer and fnll to permit the c"scent 

of B.dults. and to provide resting pools in which they 

can mature. 

b. A sufficient quantity of g,'l"!lvel and small rubolebottom 

in llioying water to provide spawning beds. 

3. Suitability of the stream. for survival of young salmon. 

'!'his point TfILlst be otu.d.ied and. steps taken to correct or 

avoid conflict with 2.YlY factors found to be adverse to 

survival. 

a. 1lmount and vEtriation of water flow. 

Tributaries need to be visited in rrddsumr:1er to be 

certain of sufficient flow to su::;port the young at 

minirr1um water levels. In cp,$es where the flow is 

subje ct to considera.ble change, es:;>eciaJ.ly during 

low-water periods, due to the holdin§'~ back of water 

for power requirements, it mey be necessary to specify 

a minimum w8"ter flow to be maintained at 0.11 times 

before the stream is considerecl ctesir~ble for 

restoration. 

b. Maxi!!]J.m su.mmer \'12,ter temperatures. 

Th.ese need to be obtained and the d.egree and durB.tj.on 

of hiGh tSr:lperatures chec1:ed wHh the survive.l eXJ.'1er-

iments (see section I-A-l~) 1)efore stocking. In CDses 

of doubt, holdinz; eT:~Jeriments are indicc,ted. 
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c. Predators. 

Some m.e tho d. of evaluating the abundance and species of 

IJrede.tors mc~r have to 1)e worked ont if they prove to 

be a severe lj.miting f.s,ctor (see section I-A-3). In 

some strez.ms it m&~' be necessary to undertake pred.9.tor 

control in order to effect restoration of salmon. 

d. Pol1ution. 

Yihere pollution appears to be a fe.ctor, it may be 

necessary to study i tsextent p .• nd institute corrective 

meas1],res before the stre2~Ti is deemed suitable fer 

restorBtioll. 

c. Deterrnine.tion of survival from o_ifferent stocking procedures 

In orcler to obtain a s:ufficient survival 'of ;"oung s8.1.'Tlon to ensure 

2 run of a,cluJ.ts, und hl order to or)tain the highe::.t returns from. 

a given munber of young salmon, it is es'~entiB.l to cletermine the 

beet season, etc., for pla:ntj.ng. 

1. Season of' liberation. 

Young salmon to be m~ked CJ1d 1i bergteo. at different t tmes 

of the yeEtr ~ The returning adults to be enuIrlerated and 

examined for mar};:s to determine the s"J.rvive..1 from ee.ch 

experiment. 

2. Size and age w4en p1anted (marldnf:; wd recovery as above). 

3. Tribut8;ries or localities in which liber?ted (marking and 

recovery a.s above). 



~iJi th the :!?resent li:rrli t~d egg STlP:C1y it is abs,:'b.tely essential 

th&,t the maxilYru.m survival be attained Whenever possible, or 

whenever cost is not 01J.t of propo!'t:Lon. These e~S!ertments 

i'!.ill be carried out on th.s St. George and Pemaquid Rivers. 

The results can be checJx:eri by comparison with sim1.1ar 0T.fleri-

r1ent~1 Ol1 survival rates in streems now contrdninG natural !'tL'1S. 

These latter eX'periments will neec1_ to be 1'U.::1 .s<,S part of the 

II. Development of Inanagement methods. 

This includes strealTIS in the progress of restoration as weD as 

stre8DS now having limited natural TLUlS • 

.. \ . .AnmlBl census 0f the s~)awnlng escapement in all ri-vers being 

stuc..ied. 

li.. l;:llowlectge of the l1llm11er of adul ts in sacil year I s I''J.U is neces-

sarz.r in evdue.ting incref:,ses or d.ccreases in the si zc of tbe 

run, in judgin(~ the effect of fishL1g on the size of the Sl)2CWil-

ing; escapement, and in ,U scoverinf; the effect on the rO.ll:lf any 

river wi11 giYS the totr"'.!.. !J.ltmber of adults re'bUl"ning to the riYcr. 

J.. Rivers in whtch 1:1. censu.s· is necessB,ry f01" experimental WOJ~}:. 

:l. Pel1Obscot at Veazie Dem fishY!a~r in 19~-3 Ulcl amme..lly. 

b. Per~12,quid at Pemaql1.icl :5\),l1s fishwoy in lq1n e.l1d911I1.ual1.y. 

c. St. Gcor,ge 2Ct VTa:rren Da.r:J. fishwCllf in 1945 and annu-
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J3. St.9tis·cics on numbers caug,ht before ascending the rivers. 

This t:'lfor;C1.p.tion is very impork::nt in order to obtain the 

total 1~1 to a river. 

1. Caref'll cb':''lvassing of weirs by Depertr:lent of Sea & Shore 

Fisheries. 

2. Collection of anc;lers 1 catch in e£cch 1'i "781' with aid of 

salmon clubs. 

3. Estimates of ille,gRl catches ".,here evic1.ence is sufficient. 

C. Compal~ison of survival from natural s}JD..TmirJg and from artifici3.1 

lJropagatioYl. 

Th.is needs to be tested adeCItlfJ.tely on one river. From the sta.nd·­

point of impo!'tance and favor2,ble condi Eons for testing, the 

PeYlO bscot 1li.vf.Jr i'loulC. be the best stre2~1, Oll which to l:"L!.:1 this 

test. 

1. Relation bet','men the Xlll'l"ber of n2.tural sp&.vmersand the 

nu.mber of a.0.ults returning to the river from su.ch z:p<;;;::ning. 

In order to obt.,:l-ill these figures it will be necessary to 

count the number of ascending fish each ye2,T. To know 

the UllIn-bel'S of sAult fish returning as a result" cf a..'1Y 

one year's slJawninG it wi 11 also be necessary to collect 

sufficient scale s,".r;rples from each yeE.:r's run to give a 

good estLnate of the age CO!llposition of the 1'"1..1.n. 
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2. Relation betw6ml the number of fish rell1:)ved from the 

river for al'tHicial propagation and the munber of 

adul t salmon returning fror.1 tl"ls result inc-; plant s of 

young fish. H is to be noted. th2,t in order to lJUt 

the t'1'lO methods on an eqni table bnsi.s it is the nUl'!lber 

of adults tDJc:en for sps.':ming (in othel' words. the 3lll0ilnt 

of naturBl spmming interfered with) that is cO!ITl?ared 

to the num'ber of returninG odults. 

This will neeessi ts,te the fflEtrking of the young fish 

before plWlting and the examination of all adults 

passing up the river in a search for the marked adults. 

In order to ril<i:.~e9. fair test of the two methocls it is 

desire,ble the,t the plants be made in waters as favor-

able at:: those -L"tilized by the fl.V'lild" young salmon, 

and that the density of planting be no grijater thB-'I'l 

will give fair survival :rates (see sect:ton I-A). 

D. j)evelop:rtent of tl'le most efficient stoc1::ing policy as a P?J't of 

the management program. 

This is essential in order to obt.?.in the best yield from the 

limi tecl egg sUP:91y. 

1. E.-.:)eriments on the best season, acze, anel loc&.tion to ;plant 

sJ.milar to those cELrrieo. out on tho experimental streams 

(see 1-0). except the.t this will be carried on in stream.s 

alreadJr possessing na~~ral rallS. 
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2. Holding of s",rnples of young salmon in livecars in streams 

where planted for Iimi ted periods to check on the J.O;3S of 

planting re311.1 tine; from: 

a. Tenrperature differences between wf:cter in the hatchery 

aad in the strealll. 

b. Effect of different r::lethods of carrying the fish. 

c. Effect of distance fish are c8.rrted, or time in tre,nsit. 

E. ]"valur,tion of the effect of factors lit1iting the size of the 

runs and development of Eleasures for their improvem.e!l.t or control. 

1. Loss of young sal!l1on occasioned 1JY man. 

a. loss of dovmstrerun migr;:mts in ~Jowe:r. or other we.ter 

diversions. 

Loss from this source needs to be est:i.:r..1.,,"ted c1n'eful1y. 

It mey be high OIt sma1] streams Where most of the water 

is diverted for power. H may necessit::l.te the screen-

ing of water diversions.as a cO:!lservation measure. 

b. loss of YOlmg sa1;1].on by angling. 

by trout fishermen, often with the kB.ow1edge that they 

axe young salmon. This [jay be a severe lirrd tills factor 

partiC'o.lar1y when the r1.1.n5 are small, but there is no 

accurate data on its extent or on the quanti ties t8J;;:en. 

II,IallY of the strea.ll1S fished. for trout are said to 

contain fe.v trout. 
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2. Inefficient use of river systems by natural T'..lnS thrO"llgh 

lac1: of ru!lS in sui table tributaries. 

:Because of the remarkable homing instinct of salmon, some 

tri O1.lt9"ries of &, river system may be overcrowded 1'7h11e others 

that Dxe equally desirHble have :-!leager runs. This necessi-

tates 71'orking out a method of deter:tinine; the rele.tlve use 

of each tribut~r, either by counting the run at pOints 

fer Ul')stream, or by developing 8. method of estimating the 

abundance of YOllnS salmon in each tributary. Where suitable 

tribut..s~ries are not as fully utilizecl as others, stocE=ing 

of these tributaries on a..11. eX:.:lerimental basis is indicated. 

3. Predators. 

From the study of predators in the holding e'-J?eriments (see 

section I-A-3), the possible effect of predators C':::J1 be 

estimated. If a method of sal:lJ)1ing C£w.'1. be developed to 

indicate their aIJL1l1de;nce in a stre~un. then the cost of 

control'and the estimated increase in surviv9.1 of yourlg 

salmon can be c2,lculated. 

L . 
~. Obstructions to migratj.ons. 

A dam or succession of druns. by slowing migration, espcci-

ally if some of the fishways are passable at only certain 

sti:.ges of water, ~"Y so delay fish in their pa.ssage up-

strea111 US to reduce their stored-u:; energies to such a 

point that their c3.nnct perform their journey to 'the head­

waters. This wastes a great deal of potential nursery 

grounds for y01lJ.'1g s;?,Jmon. Time of upstream ;:1ic;ra.tion needs 

to be che&ed, espeCially on the ?enobscot, by markine; 

experiments on the N1JJ.1t fish while lJassing upstre9.m. in 

order to test the ree,diness \'li th vfuich they pass the dams. 
imese c.8ta ;'1in indiC8.te the efficiency of the nresent 
fishw~-s, So thEt correction mey be !:l9.de if nec~ssary. 
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~ne progrBJil eiven above represents the long-term proposals for 

the work. Hot all the phases of this progrmn have been ste,rted and only 

a few have received concentrateo_ attention. Most of the work to date 

haS centered. on two points of the outline: (1) Sllrvive,l from different 

stockil1[:; procedures, and (2) Development of the most efficient stocldng 

Doliey. .As stated above, the sma.ll number of fish available luade the 

dependence on hatchery fish extremely i:nl)Ortant. The hatchery has, 

since its f01lLJ.datj.on, been s-coc.i:cing l1tJJ110erS of eggs, fr-,y, and small 

finGerlinr.;s. Dr •. :lounseiell has found all ana.lysis of catch d.;3,tS, of stocked 

streams, th2.t there is l:lttle or no correlB,tion between the lJlantin,",'s 

ana. the re.turi"lS to the river for these I)ast lJlantings. It was felt thnt 

this could be due to hm fc.ctors: (1) the condition of the fish pla..Tlted 

from the hatchery, and (2) the survive.l in the streams. The planted fish 

were so young the,t the hatchery probably had little effect on theljl, bu.t 

conditions in the stream D8Y he:ve been su.ch that few, if 8,.l~r, survived 

to migrate to sea. It shoulet be "borne in mind !.?t this IJoint that when 

9" streGm is d~:n.med, us most salmon rivers in 1.1aine heve been at one 

tirae or a..'1othsr, the conditions which O::'loe me.de it suitable for 

salmon may have been chB.11Ged. These chGl,nges rD.e.y even carryover to the 

time when the strea;n is 110 longer me.de impassable by da.'llS. Warm-water 

species vihich are predacious or competitive with young salmon, !l1rV have 

become established. The c:h..'lT~'.cter of the stream may have ch.angeo. through 

~~tting over of the forested land and the subse~uent erosion. The 

spavining beds m~ have been siltecl over from this erosion or fron mill 

wastes dumped into the stream. The food C1vailable to young salmon nlc'lY have 

decree,sed through poll-J.tion, erosion, or the presence of other fish. ~eJdl1G 

the 'above factors into account and the a:,!:~)e,rent ] acl: of Sl1ccess fro!n previous 

hatchery plantings, it was. decided to run '" series of e;q:Jeriments, using 

lTIarked fish, to test the planting of older and large~ hatChery-reared 
s~lmol1. .The tl1.eory ):leing ths,t these fish, protected longer by the ·hatcher,! 

mlgl'1 t be oet ter E,ble to wi thstand ·the sctverse COl1cti tions in the stree;ns. ' 
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IT ... u.ordet to select tbe most ad:v~!ntageol1s streams to be stocke(l 

wi th saImon, :creliminary >8.0wlec.ge of the stream cheracters wa,s 

essential. Some cL9.ta have, the!'efore, been co11ectecL on the tlSelE'ction 

of strezms for sal:nol1 restor8.ti0l1 .. II 1~"O streams were at fj.rst selectee. 

for stocldng: 83:,Periments. ~e St. George River, which enters salt-vmter 

at Wan'en, L:e. , c,nc1 the Pe!2laq1.l1d River, wh-ich enters at Pemac;:.uid Hctrbor, 

Me., were chosen. It was realized that these were not the most ideal, 

bllt they had certa.in other adventoE;es. Their pro.ximi ty to the Feder~11 

hat:::heries at ~?o'Jthbqy Herbor and East Orland, i;:e •• each v'iith its 

facili ties of manpower ana material, made them especi.ally destr2,b1e to 

the salmon investigation in the e?rly ye9IS. In 1943 the r..'J.ci::trc1IJ River 

in I.incolnville, He., was added to tJle list of 8Jg?erimental rivers. 

l'.. s)11211 arnonnt of da,t!-',:o11ected incidentJ.y to the other ;.'.'01'1;;:, is 

t?vailable on the ";i;veluation of factors affecting; the strer>Jll s11rviv.::tl of 

young salmon" a;nd flknnnal census aithe sl)!,xming escapement in all rlvtn's 

being studie~L \I 

In order to 1)e able to determine the condition of the fish p1:'=1nted 

by the he,tcher~r, the tec.~niques and methods used by them in obtain:i.ng 

and rearing the salmon were stl1died. Atlantic sB.lrnon have been obt9-incd. 

in two ways, by transfer ot: eggs fl"om CEtnad'a and by trapl;ing spa.wning 

adults on one of the I.:i9.ine rivers and stripping their eggs. Three lots 

in 1940, 191n, end 1343 res~Jectively, of e,prroximately 50,000 eyed-eggs 

hE'cve been obtained. froD the lliramichi River in ITew ]runswjck, by transfer 

frof:l the Canadian gove't'11rrlent. Spawning fish for striFc'Jing h~we i)eE'm tX'B::?ped 

on the Dennys, Machias, a11d I'enobscot Rivers. 
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On the Peno bs cot River a. tr2]? is irSi alJ. ed, in the ups tre9.rD, end of 

the fi ShW::-1Y throu€,-,hthe Baneor D8m, IJ,S1..lE',lly around the latter ]?art of 

I,k,y and oper2,ted until the end of S€~)tembel'. This trap is tendecl by 

a warden of the Del)artment of Inland Fisheries a..'1.d Gtx;ne. P.ecords are 

kept daily of tile number of s,?lmon teJr.en, the water hei?jlt, and the 

water temperE!ture. The w!U'(len informs the ha.tcher-,f ~frlen $'3J.mon. are 

caught and t}le fish are transported to the h2.tcbery vic, tar.1:: trncl:. 

Tl1.8 number of fish ta}:en irom all~' trap to the h[,tchery k~s ~Je<m in 

accora.allce with reco?:1J'1encl.otion 4-g of the Se,lmon }1esearch Committee. 

This allovis sor.::.e fish to proceed. upstream from the traJ.:; to spawn 

naturally. The fist::. are held at '~he hatchery in a large povl ill'J.til 

they are ripe, usnally arO'Lmd HOVGFllier 1, rihen the egcs are stri::)~")ed.. 

l...t'ter spa'{mill g, tb.e sIlent adu.lts are returnecl to '~he salt water 

estl:t&.ry of '~he I'eno'bscot at urland, Me. Tn.e procedure has been 

similar on other, rivers, excel:Jt the fish have been o-btained sein-

Table 1 sh::J'!!s the D1J.ober of fish td:en by seVen-d.8JT_poriodt'l in 

onl~r ODe fish wp's tcJ~en. 

, 
are s1J.l11mcrizecl 'by yes.r classes in table 2. Il'he nunlbers of -both sexes 

spe:.vned, v:here fwai la,ble. and. t~le c,v91'age D'.:l!:nber of eges :;;:;er ferria:!.e 

are also tab1}.1a,t ed. 
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Il-~ .o.cJ.di tion to the Atlanti.c salmon, received from CEtlladc. or obtained 

by strippil1:S:. the hatchery heJJ also received ~r t!'oIJ.sfe·r two lots of 

ap:proxiruately 50,000 and two lots of 8·Pl)roximately lOO.Ot))eyed-eegs of 

1942, 1943. a21r:l 1541~, respectively. The first two e~d last shilJments 

were trB.r:tsferred through the courtesy of the State of I.Iregon and the 

1943 lot from the State of Washington. The transfer of 1544 e;~Gs we.s 

COtlpleted by an exchange of adult lODsters for salLion eggs. Tne bal3is 

of e:\.chane;e W~'.s one lobster for 1. COO eGgs. 

In tcLole :; is presented thG )€rcent of fish "vhiGh survived. fro!:! 

the oricinal egg-ta:!.:e to the tilne of plo.l1.ting. As all individuals of 

a ;;ear class are not pl<1:'1.tecl at one time, these survival figu.res 

do not repreBent the survive,l to any given a[;e, but the m.unber of fit~h 

of· various ages which were planted. lJ.l.his meri.ns that the mor"G8li ty on 

sor.1O of the fish of e!..<..c:h G".toup 17hich w~,s recorded. is heavier than for 

those indtvic.'.w .. ls thect wert':; planted ec.rly in their life cycle. Ci.'lJ.16 

low percent of s12.rvival OIl the 19L~1 l::irmllic:hi a21d 191L2 ?81:obscot was due 

thef:'e young sa1:-11on '.7ere in the hat chery. The starred. figtl.:res on the 

table show the m.unber of fif;n held. at Crc.ig 13rool~: of these brood ;)'efcrs. 

not the total egG;-take. a:nd from. which the ph.nts of me.rked. fish w'ere 

made. Some of the fish from e2,ch of these :"ear clasHes were transferred 

to the Ste .. te c,f ::":line hatchery E,t S\ull~: 4-J.-::e for ple.:..1tb . .::; in tl:.e e[~stcrn 

rivers and for which no accurate survival figt.lres ere c.YFdl.9.m. 
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-'-,-~.- ~>--~----~t·--~-··-· .~. - -l~~-' 
I };;umber 
I males 

Total Fo. of 
c..-t~:~ E<.;~~ .J...J , ... 

___ y~~~,._._,_. !.tiV~~ __ j Sl~=:'~Q-
19L~O I Denn.ys I -

females 
spa\"!l1ed 

e.D'O'O ! eO'''"s 1'e'" 
kJ::en i fe:::1ale 

I 

113,000 

, " 1941 I.:e,chi.:3.s I 68,080 

'I'otal 

Peno bscot 'I 

Penc'bscot 
I 

t~o 

28 

121 

23 157 ,21~o 

Penobscot I 12 2b 11j·4 91+q 
I ' .. I 

5,859 

6,837 

5,575 

~.,879 penobscot! 35 I h3 I 307, )+00 I 
i.I8cJ~ias I 20 +' 49 I 2bb,523 +1 5,1!-39 
~-,----t-- _._. 1- -

~_~~~~ .. L 13: __ ..L_~~~ __ J ___ 1,~~5,.~57 J __ 5,621 __ . 
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,Alth01J.th At19.ntic sc~lmoil have been hatched and. reared at CrRig 

3rook lli,tchery since 1871, it has only been since 'Ghe stflrt of the 

prog'r81TI thE~t yount:; salmon have been held iI:. the ho..tcheJ';Y- to such ages_ 

C;:he reErinG of fish over winter and to as old as 2-1/2 ;rea.rs, preE.ented. 

mf'1l'..y i.)roblems vjhich heretofore had. not bc·en enc01mter8cl. Diet, disease, 

ancl differential growth rates -:vere the most troul?lesorl1e of these 

problems. It :lD..S been found thD.t the stalldard trout diets used by: the 

J!"tsh and Wildlife Service do not produce healthy salmon. Up until the 

fe~l1 of 194-6, when Dr . .Arthu.r ?hillips ,'las called in, almost all the 

fish showed definite signs of anaemia and on some lots this waS so 

prevalent tho;t £.11 fish had a.lmost vihite gins. The introduction of 

rnore lneo.t, prj.l1.ci1?~lly li'tTer, to tl:8 cliet in l-~te 1946 2,ncl the res111 t~llt 

im'0rovement in this arw.e:-!D.c condition over the winter seems to point a 

1lle~~ to clec.rin:3 up this diffic·'J.l ty. I,rore cO:-D];llet e eJ:y;eriments, however. 

are still necessar;y to solve the problem. 

Disease epider::.ics have a.l"lo;;rf) occnrred on salmon 88.r1;{ each sl)ring 

and 'l.ui te often re-occurred. during the f'o11owine S1.:urrmer und fall. The 

poor condition of the fish, due to irrr9rO;?er d.iet, was probably the 

largest contri beltor to these e}Jidemt cs, hut a J~mber of other factors 

an added their weight. The lack of a :pathologist, \;,ho could be called 

h, at 2tl1Y time to assist vdth the di~J>gnosis and treatment, was very 

inconvenient. Dr. Clifforcl l:elson, j?e.thologist of the State of Llcdne, 
rendered inval·,].e1)le assistance at verious times, 1:v.t his State duties 
prohibi tee" his sl')encling enOUGh time 'GO rf.eJ;:e a thor:lUgh stl1d~r of the 
trouble. The lacJ: of prophylactic nlee,sures by the he.tchery and the 
f8.ct th?,t only tot?l 1o::;8e8 were ~eJ?t contribntecl to these e:,!idero.ics. 
If losr~es were kept by incH vidud ponds and if periodic treB.tme:nts were 
given ellen with 110 sign Gf dise['cse, these e:;lidemics could hcwe been kept 
to &. nininmm. I;;'v.i te fre~uently the IJresence of diseGse \laS not 1'ecoc-· 
nizeo. 2nd the S1..1bsequent trE'O'ltment '\'18.S not st:::.rted until the disease 
ht~d ree,chec. full elJidemic Ijro:,?ortion. Treatments were, in large ·lile8.Sllre, 

slJOradic and there was eJ.most never all;''; follow:-up with s. seco:rld tree.t­
ment. T.he chemicals were often 2_·,plied with littJ.e attention to dosage 
or dura.tion of exposure. 



The l~,ck of sortin{~ of fish into different si?e c!Ctte:,::ories c..uriTlg 

the tiTce t:>J.ey vlere in tli.e hatchery also contributed. to their poor 

condition. The feet th2.t large fish wore a110wecl to stew :ui i;:ed with 

meclhml and, sni8Jl si:::es, cansed incre!O'.sed c;::"unibE,lism and rnade the 

food fecl unequally &.v()i1?c1)le to tlje W!.1'iOllS sizes. This in turn 

incre:tsed the differential retes of growth and ~nort,:Jli ty, c..11a. a 

s}?i r",,,l s tE.Crt ed \"hi C]:l :fillshed,'"he lE.Crger and STD.2] 1;0;" members of the gTO'LL.!? 

fBrther and farther a:w~r fron 8[3 •. oh other. ';::e h~,ve observed. members of 

a gronp of 1-1/2 yeEcr-olc'1. fingerUngs vi11.ich llaa. gro'Tm li ttle, if at 2.11, 

since they hatched from the e,<>;,T,. 

Tb,e <:',1'i thmetic me~m lenGth in :nUlimetep of hs..tchery fish for 

VE\l~ious ages, obtained from semples of fish ta1<:en £".t time of pbl1.ting, 

is as £OJ i Or.'5; l/2-yecr-01cl, 38.6; I-year-old, 61.7; 1-1!2-ye8rs-old, 

79.5; 2-;r""eRXs-old, 103.1; and 2-1J2-ye2l's-old, 153.0. 

He.tchery methods and techniques, however, have improved since J.91.~b 

and duri.ng the \Vinter of 191.~b-47 gain in vleight V!!'cS obtained en all 

fish for the firstt§jme. This is an enco1J.r~'-Gi.ng stgn and may neBll thcvt 

we. are fine,lJ.y learning something [l,bout the r.3.ising of young s81mon. 
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As :llEmtioned above, the stocki:'12: e:;:l')erime:(lts Ylere desi[,'ned to 

test, the s'..ll'viveJ of ~DrGGr en.c1 olc1cr h2ctcher~r-re~,red fis~l aml h2Vfl , 
been of the l'l?jcr ';'Jart of the w()rl: of the :;.}rogrmn to d~e. 

·The method, &3 first Qutline!J, "vas '1;0 pJ_ant :uaT.l:ed. fish at d.ifferel1t 

times of the ye£,x in different ·'J2.rts of the river s;rsteE1, to :i.nstall 

If the 

11.8.vO to be planted. frcm~:1.e 11atehery or '~he restoratj.on of s.!;",l:no!:l frOl'1 

h,,;.tchery stocking 2,b~_nd0ned 



J 
In",9rder the.t the ind.i viclu:ll phmt S ;'l9..cte from ye8.r-t a-year c01.;J.d 

be distingllished from one another, some sort of tag~;in,g or m.~rl"..:ing 

syste-~n had JljO be u.sed. As it is LDpractic&.~ to use t8.gS, beC&) .. lse thejl-

nm.st i)e en 5 to 6 ~TeSl'S and. the l.:t1Cl'ef1Se ill size of the fish causes 

them to pl].ll out, the fin-cli:;.Jl:Ji:r:g: techniqtJ.(') seemed to be the most 

satisfacti)I'"'J. It :1.s -by DO meaDS a perfect method, Cn.lt no' better one 

for the purpose h e £ ~'et iJe,~:1l develo~)ecl. The techLliCJ.ue C0~lSists of 

allttins off t,yO fi::18 close tc their j1J.1lction y"Hh the body. fme ·070U110.£ 

heal over i7ith the fim, per:'U81'18ntl:( laissin~s. E;:r using v[ITio1J.s combina-

lot of fish cO':lld be distingo.ishe(l from of the others. In a11 cases 

a>ifferent mnrks 17ere 1,).se0> for e9_ch l)18J1till::';, but (l.ue to the :f13tCt that 

only 10 cor'lbina':.:;ions. usi:2E whole fins, ore possi1)le, SOI:le cO;;:"fJinations 

h8.:1 to be repeG_ted.. 'ii}lerl it was necessE'.I'"'J to repea,t a slJi.:l..ce of st 

Tllc_t the fin-c1i}?~)ing Bethed is £. 'V2.1id tech'1.icr.le has been tested 

moved close to the body 8..l1C1 if 811 rays a.re completeJ.y· severed., there is 

11 ttle or ~'-o tendency for rei~el1ere,tion. Two lot.s of Atlantic sa.lmon mar}:e0. 

dorsa,l.z,nd J.eft ventral and::lorsa.l ancl ri,'2'ht ventre,l, resl~ecti vely, eX2.minecl 

[,,iter one year ShOW00> 98.2 percent of the dorsals end 92)1. percent of the 

ventrals to be recog:n.ize,bJ.e as having been removed. These were selected 

from lots of fish ma.rked for planting an.d. received no specie] CElre in 

marking. Com-binations of ;two fins were usee., r8.ther th211 only one, becouse 

Y8_2'ion~; reasons. 

of a givel1 combination beinG rnissinG naturally is very rm.1.ch lesG. 
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In ,;:)rder to test the J:ilortE .. li tZ:-. if DYJY', c&use(l by ::,lD"rking, a careful 

record of alI IQflSeS from t:i.!D0 of E182'kin::; to ti:ne of plMtinc; i'm,S >:ept 

on alT fish ma,rl:ecL These d2,ta sho'"" that this loss only 2.veraGed a:9i"Jrol:-

lLlE.tely 2 iJercent; 3,.'1cl as this figD.re i:lcludefl &.11 de[l,ths during this 

period, som,e of which nould l}robo.blY he.ve OCctl.rred even if the fish 

hacl not been r:~arl:ed.. it C8.n -be seen rer:~n,y that the loss from J'w.rking 

is very ~na11. 

luI plr01ts of me.rl':ed fish were first counteo_. then ::lJarked, weighed, 

the 10SS9S talUsc}, o.nd finally :;,JlantecL T'lle fish were subjectecl to 

cond,itio:!.lS, l"!hich decre8,sed their activity c.r.cL rr.ade them more easily 

handled. 

Ir:le followil1C is 2"D. e:i::plrmation of the abbreviations used thr01.l,$-

was called one ey~perimeIrt i::e1ld Given an e~;:lJeri:r.J.ellt llThllber. These 111,'L1l0erS 

were forrnubted to cO:Dbine some of the data, so that cert2,in facts 

would be conto-lined in the munber artd coulc., therefore, -De left out of 

rnan.,v of the tables. The first two fiGtlres of the e::pori:nent number are 

the year the egss were de:posited. The letter, A, S or !~ sig"lifies 

J~tlantic, tlilver or l::ine; in other wOl.'ds, the slJecies: The figure after 

the let tor is the number of the plant mf!.de from th~lt brood year f'.J1d the 

-
t'hree or four figures after the d-3.sh are the month E'".'ld year in ,~ihich 

the plant was :::1ade. For eXaillple: L~2lu-44t~ is the first experiment of 

The source river is the river ,'jhich provided the adults fro::n ';lhic."1. 

the e,s{;s were tBl:en to start tho brood year. 
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The abbrcvi2.tions used for the marks are as folJ.o~'ls: D - dors8~1; 

.A - adipose; N - £1.nal; IJ - left ventral; end R - ri2?)lt ventra.I. T,here-

fore, D & A megns the dorsal end adipose fins were removej. from Gl1fish 

An outline mal:> of t":18 St8.te of Maine, s11.t)wing the major rivers, the 

more important salmon rivers. the rivers in which stoC'Jdng experiments 

were carrieo. out, BDd the localities which we}~e pl!'mted in each river, 

is IJresented in figure 1. 'F.i1e locelity called for tn the stocking t8JJles 

FIG1.D!El l.--Cutline Z.if\P of l.~ine showil1f, rn~.jor rivers, iml')ortiant )3almon 

rivers, and p12ntill£!, localities. 

will in ",,11 cases be in the vicinity of the planting locality e.s given 

on the ma-p. 

by age of fish "'I'hen planted.. Thi" age is f·igtJ.rec!. from the time th", eggs 

were C1.e~90sited in ever;:l case. 
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FIGU':R:E l.--Outline Hap of liIaine showing maj0r rivers, import~mt salmon 

rivers, 2nd planting localities. 
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\..... The kin:?; seJmon (On;...99).j}Yn.AA).l_~_J§.ch§l..tvYJ~s:h.~) e.xperil";·ent li~ted in 

t c .. ble 11, \'IE,S the resu.lt of the r(~tu:~n of at leost 20 ",.dult salri!Orl of this 

in September 1940. These fish were presl;~-,~ed to be the reE;lJ.1t of a pla.'1t 

that were Illaced,- in the Q':ltlet of the I,0:1C1 to .flrevent their esc:o:.p~, 17.ere 

washed out by floods i:n J.S36. Of the fish that ret-1..lT'ned, in 191n two 

re2T€a. at the St8.te of h'L:dne h2tchery a:G .2.lbtUl1. CQhe pl<?..nt was made from 

to show any dowYlstres.m !"1.EI of y01.1.nr~ ldn,,;s. How6v-er. c.s the retu.rn of these 

ii 8h ceused considerable interes t 6.1':1.0ng 10 c8.1 sport S::1en cl.:"ld the State 

authori ties, it lias decided to continue investl;;s.ticlls into the }JossihilXty 

species fo!' conrlH:i on.s in lkine th:;;n 

t ' .. 
lle 1::~11g. It is so:uevihat smaller in siZe B.:.1::i inhabi ts Sl4.0.lJ er st!'eaDlS 

than the king. 

more clesirsJ"lle for e::;:lerimentaJ. Ij'ur.:-,Qses. It is EJl ezcellont s}}ort fish in 

It was with. these factors in mind. thet t,hc pbntL"c6 of silvor 
.. 

salrao n V!8.,S "L~~(ldert.~e11 .. 

(ievE'lC},:ment of rum, of this Sl,)0cies 111 :3Cl~18 of tJ::e s!'1.aller strewn::> nl:licb 

WQuJ.cl not be IJr?cticD.l for J ... tlE'J:tic salmon, and GJ.so th3;~ the s:ports 

fishery in selt wG\'~er could be c:'s·,;£lopec!,. This fisher~7 vrould offer 

eLl~lo;yn1ellt to I:12.ny lJ6oi)le in the small coastal to·lIms. 
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Table 

(1+0) 

of the fish when planted. T!;'.-JIE' 6 presents the SDlne data for tl~,-e silver 

COl1.1rl not be l;:;.&r~:ec,. 

In ~fble 7 the planting 6T.:0eriments ar0 Slllrlla£),rized by river plant~d.. 

snhis sho'vs the l'JmnDer of fish planted" the locsJ.i ty i::1 \7hich the plants 

the e}::psriments W2.3 expected to hc..ve retlJ.r-nL<16 .s.du.l ts. 

11].le SllIi1IiI2.ries presented in the forer:oing three tables are fori.ihe 

nUll1ber of fish p1e,ntecl in e£tch e}:periment. As tne tiree, £)1(1. nlQI1l)OWer D.v,,~i18_ble 

percen t of each s)::periment were r:ID,rlced. T'n0 :;?011C bs cot River, from the 

be@;inniIlf's of tIle ]?ro.;:-.r8~n was not consid.ered an e}~erimental river. It was 

censu.s of :;:)redet·ors, etc,. which were pe.rtf> of the originsl dt:,stgn for the 

e-xperi:11ent.s. LBrge })lants of fish were wade in the P€'"1obscat becDJ.1.se ·:)f tn.!;) 

8[,,11:1.on P.ese8xch 0011:1,li ttee 1 s inter~'Jret;)tion of see-tion l~ of the Co-oper?tive 

stresm Iyill be retu.rned tc tl:[ct strea.l1 . • ,1/ w01-1.1d mean 50 :Je1' cent of the 

Fish were for t.Ile Penol:)scot its e emed. we,s J~ 'ex11l to 

8~110"! these plants tv be iilUle vrlJuhollt gaini~'1G some inforrn8tion. 

to me"r}:: all 'uhe St. George 3.i vel' plants and cut on those to t::~e Penobscot, 

T£'.ble 8 shows the _<nercent of the fish tl"_;:;t ·,'.'ere., r' d . h . + 1 .- . _. rna.c:e ~n Gac experllilcn ~z" 

:plnnt .. 
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~ ______ ,,_ -.~ ~ -'----.. ____ ~' __ ... -.--.. _~~ ~ I ""'~... ' 1 ...I..-~, ____ ~~---. 

:i.:xperirn.ent r Ye;:-"r r t=-~~- -------. Stocl:Jng.: ._- --- I :TlJJnbs:o: 
111lLrtber ,Spewned I Source ii Dde r 'Piver r-r;;;[lli tr r ~fu.mbe::=pl~::-:rl: 11J:: lJOUnc. 

--~'---~---T~---~-- --'-'-'-r----~ -.-+~----~-.'~~ t-~~~ -'~-

48.A.1-5L~2. I 19L~O ! Dennys lIra;! 19112 Del1:",:rs , ••• ! 3.200 I D & A I .... 
40.A2-54.2 I 1940 ! l:iro.:michi iL~fiY 191),2 St. George' HeDrt Fec lls I 17.645 A& L ~ 
1~OJ..3-101.~2 I 191+0 ! i,:i:rs.mic...'li Oct. 19/+2 St. George E8~,rt Fnlls 3,703 l A 8: ,1;; 25·2 
1!O.Ah-5~·2 ',19J.1C i l:!ir::michi /l,l8Y 19'+3 St. I.l'eore;e Senlcel)6c l'ond 'I 6,728 1 D (; :~; ILL.7 
tn.AI-10i:2 19L~1 I Uachias Oct. 1942 Penobscot. I Shin l31'ool.~·, 6,285 D aJ L 159·1 
4H.l-101J2 I 191n " I\Iechias i, Oct. 1942 I penoD.scot ,', Sr.wteJ.le ?'rook 6,22<; D tei L 153.6 
l~1A2-101:.:::: I 191n Llachias I Oct. 191~21 Penol)scot Eius'ffian 12.52~' D :', R 155. 6 

41!~3-5~3 '1941' I I.li1'omichi I ;,IE··;y 191~3 I ~.t. '}eo1'ge II' Se'-mElOBC ?C!~ld 3, 61~B D 8.; A 128.1 
1.[.11):--543 I 191n ,Lbchias i !.ray 19~31.t'en01)Scot S8xvtelJ :Grook 2, 521~ r &. ~) 25·0 

~~~=~~a I i§~~ ~:~~;:~ot I i;~;~ i§i::~ I ;~l~O~:~~~e' ~;~~;~:c I'ond 1~:~~~! : ~ ~;:~ 
421:2-541~ 1942 Penobscot , May 1941.~! Penobscot Kin!;'l'nan 16,789 A & 1 78.9 
1.~2A3-51jl~ I 19~·2 Penobscot I I/ay 191.~)11 Penobscot Sa'NteJ.le ]!rook J.?, 302 L 8: :$ 85· 7 
~·2JJ..~-lOl!.LI" 'i 1942 Penobscot loct. J.941.~!Peno·bscot :lintYL1[;1.l1 9,l~01 A&~T 23.S 
42A5-101.~4 '191~2 PE:)nobscot Oct. 191~lj. ,I Penobs<:ot i' Sawte11e 31'001: 7 t 91.~9 : D & ~T 23.3 
42.A6-745 "191!.2 Penobscot I July 191.~5 Penobscot Winn 12,561 j!lT ,'{, Ii S.9 
42A7-9l4 19J~·2 Penobscot I Sept.1944 ~t. C·eorge r Sennebec Pond 1L!',99')" F".[~ R 30.9 
43 A'-71!,r.; loh~ Penobscot I! :-.1.11 v ,Q4r; l"eno()scot i !-::j,n.,r,~na1-;' 34,140 D Be A ,L!1J.9 .,U j./ -,,;,_, ~--,,-.,./~ -- -! -
lj-3.L:2-9L!'5 19l+3 Penobscot ; Sept .1945 ,?eno-bscot Il:ledway 17,635 A & E 30.7 
1~3A3-546 1943 I Penobscot i Eay 1949 1 Penobscot I:i:'1,cgnan 13,979 ':" 3~ R i 12.6 
It':\[,4-6l~>) lq~j II ~i~~1'1'lJl~ch~ ,Tulle lq45 '3t. Geo1'::;e Sen:nel)ec Pond 14,975 D /}, L I 1:'9.3 
ljj:~5-9L!'5 191~3· IIHrpnuc}u I Sellt. 1945 St. George I Sennebec :::'ond 10,206 L 8.):2 I 3~.3 
L~~.::'1-546 19)~.ll· Penobscot; !;i8Y 19LI·b Peno"l!scot ;,:ec1Yr~y IB.306 Dc!,.:... 69.5 
L~)~, ... \2-9l!6 191jJ;. PenClbscot ISe::?t.19L~6 Peno1)scot i i,1i1ford 7,051 none l 13.6 

Toto"l J~·-:--:-~·-'---r----:'''-:-~. ~~~:t:--:~-· 'J ... ~t "-'-~.--:---- 275,2S6 t
U 

--
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TA"BL:El 6.--81,1111212-:£3':... of Phmtinc; Exoerimellts of Silver SeJ.L10l1 

--



'- Ri;;"-'- 'r:-'~----~-Frj~'ent,-t Ye~~ of E",;;;';:-I Tot:;:-- -, 
pl~d ---L_~~a1~t:'..'I~_~~~e~_L-":~::I":"J1te~le~~_ 

Penobscot Shin !lrooJ~: - tn.A1-1042 1946 : 6,285 1 
Penor)scot Sawte11e broo},: )nAJ-1042 1940! b,223 ' 
Penobscot Kinr;rnsn ~nA2-10L~2 194b "12,524 
Peno bscot I ~~~7~,~1~e :'CrooL L~1A4-51!-3 19'-l-6 I 2, 52~ 
Penobscot I ",l11!,)la+.; 41A5-7~~3 1946 I 6,6)+2 
Penobscot I Kingl:!1£:;"1 Il~2A2-5!.!.lt 191+7 i lb,789 
Penobscot 8mrtelle Broa}:, 1!.2A3-5~.l1 19~'7 i 12,302 
Penooscot KinCYllE.l1 I '+2J:JI-IOlllJ 19~'7 ~ '3,1)1)1 
PeDO!JScct ::~2y;rte11e Err)ol: !ll~2A5-101I.l~ 19l~7: 7,gll'9 
Peno os cot 7Jinl1 11,2.Ah-7ljJ~ 1olt7 Ii' J::' r.:6' ... ~ • _ ~ .Jk,..; , '_,...,' 

?eno'bscot 
Penobscot 
Penobscot 
I)enobscot 

, Kin Pm"'_ ,.~~n I 4)'" .Al-74~ , C));.$ 131-1. 11uI -' -..-' f ./ ,,"P-,' ,._.oJ 
1;;Iedvv'?y il~3fi2-945 1949 1 17,635 

! Kill,_fllU8.c'1 43A3-546 191~B 13.979 
liedw'SY I 41!i'.1-51.~6 19110 9 18,306 

. 
Pcno"bscot I Milford I 1~4112-91~6 1949 7,051 
St. George ! He"lrt Falls 1).0.4.2-542 19'-1,5 17, 6t~5 

l 
~lglJ. "111 
t ' .... 

St. (2-E:~()rGe I He~T+ 11'n1' '" L!oO.A3-1C1J2 191!-5 3,703 
Si;. O~earge I Se~m~b;c i;;nd \ lj·oAll-51~3 191~5 b, 72~ I 

St. George I SeDne"bec Pond '41.(~3-51!3 1914-6 3,61'.8 
St. G-eor~se Ser~l1e1)ec Pond 11,2Al-1!.l}1~ 1941 15. ssa 
St. Geor5e I Sennebec Pond 42.A7-91+4 19~'7 11~, 990 
St. C80rge II Sei.1-.iJ. ebec Poncl ,~jjJ·~-61~5 19l;~8 11j.;975 
St. George Se~n:tebec Pond ! 1':-31\.5-945 1940 Ili.J5"':'~':J)fl,J~, 
;~~~~~~~~~ I ~~~~~;l ?o:.1d I' ti~~=~~:~ i§i~~.t I 5: 015 
Pe;:aaqu.iti ; Poole's W.l1 .. 1~lS3-91~2 191~.). 5,015 

;:~~:~~~~ i ~~;~:~~ :,IiU Ii ~~i~;~=~~~ II i§~;'~ ! 16: ~~~ 
?e:aaq1J.ic. t TristCll )~2si-10l~3 191+5! 10,220 
Pemaquid I :F.'!ristol 1~2S2-44t~! lQ4r, 110,070 
PeI!i£,q:~l.id. l :Bristol Il~3S1-101~4 191~6' 14.966 
PemEcCluicl ~ Bristol . )~jS2-61~5 191.~6 5.209 

, 

87,775 

Pem8.qt.ltd 
?eme,ll'nid 
Dl)_ ckt r ccp 
Thlcl:t:!'::j.0 
DJ.cktre.p 
Dtlc~:tri;',p 

I :Bristol i 1~l.!.S2-1045 1911-7 19,976 ! 

i Bri. stol i tfl:·Sl~-61~6 It)l,l7 19, 7bb jl15, 175 
Ronte 137 i 43S3-F)!1~. 1911,6 9, 08'1~ ~ I Route 137 f 1l3S1J.-51~5 19~·6 Ill,924 1 

4 Route 137 Ill~l.~S1-104;:; 19L:'7 19.9gr.; i 
i ~ iI' ~ ~ \ : Route 137 14L:,S3-546 191:7! 16,133 I 57,136 
I I i 

m 1 \ .•. < ._ •• - - .. "1' . -. ~ - .. -_ .. ~r ~- '~~'l--~ ~. - rl~': -~-;:----
... 0 t9,_ I... , . . . - .. ,... I. ,J r) :J.J 7 

----, .• _-~-•• - -, . --, -. -_ •.• J ••• -•• ___ .~-L~.-~~ ___ ~ ~ ._, ___ J,~ __ . __ _ 
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L Ex~;:;:r:~~,-~-~'r ----·'~-·~T·-;;:n~~·~: '--r-·l::~~;--··'r' "l~:';;~~~~~ 
'~""':fDe-r i 7'a1•1,,,. I "l;,:,,'h'''d I ·ols.n+ed ! H",""1-od 

.... i ..... _'._ ...... --... 1 ".~'-'----'''' ',1' '- !J I • .. "'u-__ .... 

:~~':'::'. -·--I--~'~~-:-r--'-~--:;;--il'-----7,--~~~~;--" -~·--l~-;- --~ 
I ,-.:...J... ..... !.... .... .... ';.,/. - ./ t _ '-- __ .,.I .r 

~·'J.l\.~-51~2 A ~: L i 17 , bt~5 17, 61+5 ~ 10(; 
J+OA3-1I)l~2 A ':;.' t 3.703 i 3,703 : 200 
J.j.O.;J1-5)~~ I D::. ;,': : ~,728 : ';:,,728 : 100 
1-1-1,AI-IOI,j·2 D a L 6,235 ! 6,285 lOO 
In.Al-104~2 D [; 1 6,223! 6,223 100 
1~lA'~-10L:2 D & R 12,52)+ I 12,524 100 
lnA3-51~3 }J & 1~ 3,o1.~3! 3,b~·8 100 
lnl-~·J.-51jJ H 8: 1:: 2,52):,' 2,5211, 100 
LLl1,!=;-7u:,:, ~\ c; :s. 6 ('1!,2 6,61!2 100 
1~21.2i_fIJ~. .IJ,. &R 15: gSO 15. gg0 100 
421~~9!,lj A Be L 16,789 16,789 100 
1~2113-51.~t[ L t 3, J.2,3'J2 12,302 10C: 
Ll.2A4-10L:4 A L .I~· 3,000 9,1~OI 32 
4-2L:5-101!.4 D ::..: ;., 2,9L1J 7, 9l+9 37 
1.!'21-D-71.~5 1'~- (~ L- 12,561 12,561 100 
1~2A7-9)-!J~ H & B. 14,990 JJ:',99C 100 
1Ij10.-7)+5 D (!" 1.. 10,9155 3):,ll+c: 32 
h~A~_~~~ h ~ ~ . ~ ~)?~ 17 b~~ 3' '';-- -' r -' -- ~ ~' I ~ -'. .- " ".J __ 
lIJA,;-r:;46 n &, p, 3,180 13,979 
43.!Ji,-645 D r?~ L )1:-,975 I)!·, 975 
l} 3"' .. 5-911-5 L &. .R 3. 581 10.206 
1,.l~Al-51.!·6 D & L 2,301 18,306 
l.il:j2-9L~6 none 0 7,051 

,-
.J..) 

o 

11-lS1-9t~2 D t1 1;.. 5,013 5,013 lCO 
1;,1S2-9+2 D 4: L 5.015 5.015 100 
4163-942 D & R 5.018 5.018 100 
lnSJ1,-61~3 A & H 9.033 9,033 100 
11·lS5-61i"Z :0 8: .; 10, SS9 10,383 ' 100 
1~.2S1-104 3 IT 8; 1 10.220 10,220 100 
L,l2S2-l.Jl11~ IT ,I. R 10,070 10,070 100 
1~3S1-101[,4 none 0 14,966 0 
43 S2- F4S A & R 5,20~ 5,209 100 
lIJS3-61.jl,~ none 0 9,OSl~ _ 0 
4384-51:'5 A & 1 11,924 11,921; 100 
11.L;,S1-101:·5 none 0 19.995 ° 
lj.l-l-S2-1011-5 none 0 J 9,976 ° 
1:.l~S3_Gl~ .4.C; I 5,1:99 i 16,133 3l~ 

4l~Si!-6_~6 _____ . __ ~~'~ __ ~_H_L_~!_~6. ___ ,L .~~'_7.~~~ _____ 1_. __ 2."~ __ 



}~eturn:.:l 1'1'0,11 the ~Jlsnt:i.n.g eZ:-Jel'i:llents werelli'lsuccessful until the 

It shoulc.. be l1.otecl., however, ths,t fewer fish '.'!8r~~ 

from 1947 on. Only about one-third (3b. 5 perG611t) of all fis"h planted 

should have returned ill 13~'~" 1945. ",lld lohr" ,.;...;,..< ..I 1-.1., 

165,742 ;fish or 37 .3 percent "ere due in 1947. It shon}!'!. also be ilointed. 

(I'ut that there h3.S been a sliGht P:-:,Jgl'esSiite i'aprovement in the concli tioD 

of planted fish eac."I:!. ~ree:r 8inoe the l:lrogre.m was zt2..rted. il"nis latter 

observatton combined with the qu~mtity of fish l)lD"::l1ted. 1"0.~ >2"CCOlll1t for the 

lacl:: of retnrns in previous ;;rears. 

:8.etl.lrnS of ;:::8.!'l:eo Atlcntic s21fJCD 8.8.n1 t s h8ve been obtainerl c:G.ring 

19~'7 on both the Penol)scot and St. G-eor£:e :':livers. To c.ate, one fish ?lhich 

fish we:i.e,hed. 13-3/L~ pounds and was \ll2~r£ecl adipose a11cl riglt ventral. It VIas 

one af a plDJlt of 15, gsa 19i·12 fish made in AJ;lrH 19L~+ D.;~ Senne1;ec :Pol1d. 1111e 

returns of :.lo.r:',:ed fish h&.ve been much more snccessf'lll on the Penobscot. The 

sport fisher~r at BO.l1GOr P:Jol to()k 1+8 fish on rod anO. reel du:dl1.'; the season. 

of which 19 were markec"!.. As the ss-lmon .invesl:;i .. eati.on W~.S dropped officially 
in Jlpril 1347, no cor:t])lete cl1ec1: wa.s llk'Cde of these fish, so that the exact 
m3.rks on theses~.lmon were not recorcled. The h8.tchery ut Or,:dg Brook has 
also been tr::lpping fish for spawning pur~Joses at bangor. To d8,te they neve 
tE:1:en fish of v!hich were l~.rk:ed.. Of these mar11:ed nsll had. 
the left and ritl1t ventrals missing, the adipose and left ventral, 
the £\dipo se anc1 al181 , and the dol's?,l and anal. ~!o fi s.1l ·:u2.rkec1. anal 
0...'10. left ventral have l.")pen CDUg11. t. Three fi s11 have been tl;>]:,:ei.1 with on\l.y one 
fin missing end. final identificat:lon of these as m8.rked fish mllst be left 
~lntil f.911, when they can be eX31nined. more closely. The results of these 
retuI'::l.s seern to inc1ic"'.te that t:1.e sprint; plentine;s of 1-1!2-year-old fish 
8.re the most satisfa.ctory. T'.L1e data also il1dics.te th.?.t the p18ntil1~O; site at 
Sawtelle 3roo~;: is bet tel' tha,j.l the,t at King;r.nan. This latter obse!'vation is 
not su!':prising in view of t:':1e physic81 characters of t;he two locations. The 
lack of l~eturl1s from the ':7inn plant, 2..1thOU.'::~l of large fish, see:':lS to indi­
cate this aree. veT;:! u!ls8tisfectory as a nursery Ground. 
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It is unfortul1·<tte that the closing of the investi@:El.tion stO:9pEJQJ. a 

more lJoJnl)lete check on lY:.2Tkecl returEs. E]xaTnin",tion of fi shr~t the ne;:t 

o.am a.bove Bangor 1."Jou.ld have been ver-J d.esir8.ble to check Qn~r fish j'llmping 

the Bangor Dam. :Reports of observers ect T3e.nt?,'or st~'.te tll!·).t sever8l fish 

17ere observed 1)2ssing the d91ll by this method. 

During: the faJ.1 of 1946 four silver ssJnon grilse were CB.U&~t in the 

salt v;ater estu.ary of the PelTIa'.J.'U.id. Rivel' 'by smelt fishermen. T.hese fhlh 

,wer,Jce 8.:t')pro.:;:imately two I,Qund.s in weiq,ht. J.. I:cumber of fish were seen 

jum)il1g Ed:; this time and Vlere pro'bably the result of the Ilhmt at Iristol 

in June 19l.J-G. .Althou[~;h no oos8rv£"tio:C1S have 0''00311 ootaineCl. on .AtlD~ntic 

silver se.1mon have been sc~nentering salt wderat Poole IS LIDJ €11er,{ 

year. l:To counts htwe been ol)t~d.ned of these ;"Cli{,;rrtinp; smolts, but the 

nllJ:lber 'NE'tS estimated at sever81 thousand. J~s they T~ust J?2,SS throu~~ <:,. 

Srr..~.l1 IniJ1 pond f'Jld dOi'.'l1 2, fish ladcler. t:he;y should be seen ree..dily and 

the nun{:::.ers estimated. 
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The mo~t im:?ortsut lJrobleos 'Nhich f2ced the s8.luon :;'Jrog;ram during 

1911·b, when plDns were bein~?: fOI"TIul;;'cted to ex:pand 'the work, were the 

:?opulation eValllo.tiollS necessa.ry for ~'.cC'.).r:.:,te informo.tion on mortDlity 

of YO').nc fish in the stream, the escllJJement of smolts to the ses., c.:,nd. 

the munber of mature selmon which retu.;r"n to the river. UntiJ. these 

po]!ulation d.ata were obtail'led, it UP-,S not lJOssible to determine what 

conditions in the stremD. were limitiniJ: the restor8.tinn of sp.lmon runs, 

noy· who't conca tions :regarding eSCepel'1Sut of l11Bture fish n:9streAm to 

spa,Wl1 [';.re l18CeSSaI'"'.{ to builli up 8.l1.d m.ednta:i.n ma:l:innllfl ru.l1S. In· order to 

evaluate these dat9., 7..t is necessnr~r thflt fish-t5.[~1.t De.l'rilers or fences 

be insG£tl1ed D,t selected Iloints in the stream. Theconf~,.trll.~tion of these 

fences p:resent difficrl.J.t I:rob16ms. They t::CLSt 11e e9sily inste.lled, strong 

eno1J?,h to nri thst~.nd l1i.,;o;b wetsr, e::siJy cle~.:'lecl, f:i.sh-i'Lght, and fron', the 

st!"md~loint of this investig8.tion relt\tivel;y cheap to construct. Prelil1i-

nary worJ.: 'vi th scre""ns of herCl.wC".re cJo'i~h cend exo.nin",t:i,on of reports of 

si!:ubx work e1sewhere ~lrl)Ved. the~e to be u:'1srtisfactory. ."Rot8.ry screeDS 

0~1-jred. J?erc'1:ment construction or le:!.-,:c ol).tlays of r'lOXley, nei. ther of ,,;hich 

It was, therefore, ~1ecess2.r3' to st,Jdy t':1.e 

possi"l:lilities of develolJin(; a new tY}Je of !3Cr8t211. 
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111 le.te ",nd 0, see.Ie mocLel Y,'<';ra 

lflsd.e fo!' ~, IJork!.ble fence. 2,''he fence consisted of fIe~dble sections 

linked t.o~eth6r through Sl.l.p2ortinc 2)osts and held ill ph.co in the stremn 

1);,' wire !'o::?e fasteneo. to an,chors on the strew"!'. bE'nlr::. :i7'l1e sections consisteD. 

of three redwood Deems, .:me cl'Jseco ".;nestreBn1 1)ottom, one about 11,-1/2 

feet above this e':''1d third ()etweel1 the two. To t110 forward eelge of these 

.!l comb. Into the slots formed l)y these teeth were placed bars of 1/'3 by 1 

inch steel. These£'oTned the r9.c1;, or screen. These o:rs slide f:('ee in 

tJ18 slots ena c01..1IC! IJe drive:;1 into the bottom. The l')osts v:tlich sU:~I::)ort 

the be8m~ 2.Te held in J:)osi tion 1);f brass Tins on ei tber sid.e 0'" ther:l thr:)l1sh 

the posts. 1118 :"Jp::.cinf,: between the beriil 'fN8S 1/1;. incl1, bllt c.?n -1)8 varied 

to suit loc~'l cond.Hions. S7he joints, where the spacin::; was c;:rea.ter than 

A full-size fence 'll!),S constrc.cted in 1946 and inste11ed in the 

PemaqLl.id Ei ver for testing in l:o.:t:.:~)_st. 

u~')stre'?:l, but; cC;'J.ld be used c.s readily in the fOl'm of .e. straight diEle;nnE'l 

across the stre9j11. S1l18 test :.lOdel W2 .. S alJ.O'i18C!. to :£JJ1l c ' 77ith le::ves e.ncl 

cl6'~ris ".:',ntU. there ('JaB 2, 23-:1nch a.ifference in water level above ,,}ld l)e10w. 

This i.Jressure showed no tendency to blow-under or rmll ont of ~lh2c:ge. Ime 

It h=,s the follo,;dn~; 2.clv2.nte:;es: it is ef:.sy to' inste.l1; it can be made 

elmost Z,ny Joca.tion; it is easy to ~lcan; it ca.'1 be m9de to conform to the 

contour of thebott:::lm.; it is rel!ltively che,sp as it C911 1)e used over :md 

over aCJ:dn; 0j,1d it rerluires 11',! ")ermD118J::t b<ocse or sides. 
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l)12en necesr;ary to conduct stre2.~Q surveys :)"[1 some of the streams, ;:.rinci-

:!?D,lly those th2t were 1).sec1 8.S e:\.;,:,er:i.mente,l rivers. These surveys h8ve 

not been complete, 'but only ~'Jreli;~1in"'ry to ,f.;8.th!3r the dat;:1, needed ~t the 

Il'l:1e a'TI.c~mt of effort "Tllich could. be expencled on these ss COn1Tl"Ted 

The pemsqt1ict, Dnckt:re,p, and 

St. Geor!--::8 Rivers received the ,~reE',te8t 2ttcntior:, with sorne "torlr: done 

on the Penobscot. rrl'le extent of spav',".li.nC aree,s, the size of nurse:yr 

118.ye been lJ.nC,€rt81:en into the methocls of tabule.t:i.r.g and filing these 

datEr" so thE~t if it were posd'::;J,,", to conQuct more c01::rplete surveys, ~hc 

The collection of c2.tch sts.tist,ics, ,s,lthoush for:Yt11.1'lted ir.: the 
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8.nrnl:;~l' CEJ1.V;:>,SS for ce.rt?ia ~"ceI's i: sho,m in 'rD..ole S In t:he Y62,rs shov.':rl 

of the tsJ.lle. 

over these ye~rD. 

possible to obtain froD '~hei:r records the red G:J,tch of Atlant.ic f3<-}r:~on 

These 

Ecre from che 

ScJ.Illon Clue. e;n.o. other SO·11·C~S. 

the legLcJ sef:son for sport fishing on the Penobscot. The pea.l: catches 

It is }?oren:'lis·,Jly 

o.l'Gnecl th" t ~;be fL,l' 011 the 2'e:lc,1)scot <,,,re le,rc;er th311 those fro~(n other rivers, 
[:no. th:,t they ~lrcve been c.ecreasine; in weicht ever tile past ~re?,rf,;. 'l'ne fi:gurel5' 
1:;r8selltecl in 'cilj,/3 t,al)le c'~c not. f';Oeli'! to SIlO'.", tlvt t}-ds is tI'l.l,9. It 1;':ill 
oe c')~tre;-(,ely clifficu1t to o't,tnin (;)stiGt,tes of 'ehe s:fcrt e::":~ud,::d, en the 
sl:OJ.: .. t c:.-:tr~11 Dt E2J\gor Pocl C .. ~'" ~:~O recorcls 11.~:_lre beeT} ~_·:ept of ttJ.e ll,u.xnber of 
persc\i1s fishine: or the tL~e thFt WP.s sl)ent. 
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, "T.A,.,~LE 11.--'fieiD1t' of Rod Catch 2.t :B2ngor Pool 

--:i----r-l. ~--.~.~--.~-.~-.-~, --------.. "------~.-
Ye,,"r \ l;\;unber ~. ____ .. Y~~:~:: __ ~bS) ~~'"< ...... . 

! ca:n.ght I largest I smel1est : averE.ge 
"~~ ······--r .... -.- ~"·-·-"1··- -'~"-T-~--'~-'r"'~ ~'.-~~.' 

I .1 I 
1929' 119 t 20.0 1 7.5 : 12.2 
1930 111 22.5 3.0! 10.5 
1931 I 24s IS.5 6.5: 9.8 
1932 I 82 20·5 b.5 22.1 
lS3~ 16 17.5 6.5 11.2 
193-1 11 ~L1 12.5 9-5 9.5 
J935 57 12·5 7·5 9.9 
1936 203 16.5 5.0 9.S 
1937 110 21.0 2.~ 10.3 
1938 20 16.0 6.§ 10.1 
1939 g 15.5 B.O 11.3 
1940 23 15.0 7.0 9.3 
] clll 5 1 2 r:.- (' 0 0 7 _.). ~ - .:J U. ;;-1 

19l!·2 I 23 I 10.5: S.O 9·3 
19l~3 5 : 20. 0,' 9.5 I 11. 9 

, \ \ --_. t-_·_· -----..... _ ... --.. 1----'----.. · .~-- .... ----~ 
rp t~' 'I 1 00 0 . ?C' r:; '! ? r:.- '10 4 , .. 0 ;:',O<d -- , j II "'~ - " :; '- • :) ~ • 

; J 
__ .......,_ .... .,.,"- ______ • __ ,. __ . ____ ...... __ -_r. ___ ---..~".__=,J. __ ... ~ .... -<_ ....... __ ._,-~ 
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more pl.s.r.es 2.lld 2,8 any ,:1.1.11 of s2,1,non to these rivers [fIllst 15&.8s over 

O-:J.t the ex:i.ntence of the l)roGT-':1~.1, the IJlologists l1.Bve been 0::-11e(1 u;::·on 

to oO'Go.in tnfornl8'Gion from the investigators on the '.lest Coar;t and as 

the l)ror~lems in :aeh' EnglBlld seemed somewhat different. it was decided. 

to review some of the J.i teratl).re CD-'la. try to fintl n desi~:n '~'\"hich would 

fit lecal conditions 1Jetter tlv,m the present ty.TJes. l1.1e most irnj)Ort9nt 

feature to be considered T.B.S the ~llanti ty of VTEtter necessary for adeCl1..1.-9..t(') 

opersction. KLmost 2,11 the otber :..:;!'oblems involveo. in fishv!'8Y inst2.11.s.t:ion 

resolve oE'.c1: ta ti.:.is point. As mo st rivers 'h8ve o..wns 17}lich are used fer 

some t~'·~')e of j,nG.l1striC:cl process, ceno ['.s cb.lring the low-water ·periods the 

owners of t:he dBms e..re interested in s8ving every drop of wa.ter, it is 

necessary that :any fishway operate on as li tot-Ie wJ'1,ter 8,S ::?os:::i ble. 



suite,ble for mo~"t cf these C0no.itions. B}rdz-zuUc tests conductec. sJ, the 

University of I Owe. ~;howed t~1is ty~e to be the best of p.ll t;y-re~3 tested 

under nost • J. cJ..rC'\...uns l.J rulces. Thb d,eslg'n is chs.ractedzecl by a str8,i~~t o;;en 

chsnneJ. throw'.;h which the fi sh C3.l1 :;,wim, "ii thov.t :cu1Y tyd sting or turning. 

in'Go the dtlrrent fro:,} the sides of the fishwqr. These Cfmse be,ck currents 

tJ be for-ued which slow down the we.tAr fJ.077. ':l]19 zlope, shDpe, al1cl. position 

" / 

changes in 

direction C~~1 be made. 
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I As '~he Deilil ty-ye was decided on as a possi ble desif'::n, a series of 
f 

tests wa.s phmned 1.1sing sCCiJe models . These models 'i)'ere constru.cted of 

wood and installed in a sm!).ll streDID. PreJiminary e~q:)erimen.ts 1:1erFJ run 

to stlJ.dy the cnrrent flow and action of w£,ter. A Pi tot tube vi'!lfJ usoo to 

meaSure current flow c-vt vD,rious l)arts of the fishw2Y. It was found t'hat 

8 centrel Ch8)'Elel composed. of fairl~r s10'~:-:flow:i.ng WE'.ter froe from bac.'1!.: 

ecLdies !;?,rrl cross currents (::xis'Gec. close to the bottom. Smell trout 

were thell used to test tho suita!:)ility of the fish\r:8~r t.o fish. Eo concrete 

a.[itE', could 1)e gf\therec1 from these fish, z;",s it ,vas difficult to bl()UCe the 

fish 1;0 m:i.,£'T2,te l.1.p the l[Jirler. However. those that could. "be stE'rted, in 

oneWG1;)T ..)r c:nother, me/ie the ~"scent ,nth '.lit.tle or no difficuJ.t3'. One of 

the 19~'ger f:1pecL:lens r;.::?tde the tri:? with very little exertion, eve:1 thO't),g~1 

nis t~,i1 hit the sicles of the fishlaclcler ateach motion. H nElS also found 

thr:l,t the entr£wce offered 1ittlfl or no ["ti;rE'cction to these fish and prob-

a'b1y waS one cause for tl'leir not 1:.a'd11F, the climb. On the whole, bJweiJer, 

the d.edgn WQS thollCht s2.t;isfe.ct0r~r f\nd su.perior to illost of ~he IJresent 

designs cl.sed. i:1this <O'.rs[,. FIrms were made for the contrllction of full-sj,7,8 

fishwDYs of theI'eni1 tYj)8 to be instaDecl. at the Ornig :Srook St8.tion. 

These we]'s to be test~d nsi!v; uluJt s0..1mon, v:l-dch -rrou.ld. be on their 

. t .. 
ElJ.gr8. cry sIJi;nTnln:~ Journey. 

would 'be obtE'.ineo. fror;1 these ex'oeriments. 

It \Va.S also I)la'1ned in connection with the above e~:perj,lTlell tEl to try 

diffe":'ent entrance designs. l~.lis, is Olle os.d fe[;1,t-\'ue of many of the ex:il:ting 

fishlaclders. The intel'l1tc'l ccmstI1.lcti;)l'. is good and fish CD.l1 '"lae them wHh 
li ttle difficulty, if they are attracted to the elltr~nC!?J. In l:1811Y cC'.ses 
the fish c.rf! so worn out by their Gearch fertIle fisll.wFtY th9,t the~' fo.i1 to 
com:'Jletetheir s:po.1ming migt'ation. LittlB or 110 inforlil,:"t:!.on seens to exist 
0~J. lllc";hocts l'el}llirec, to 2.ttr~ct fish 2nd hO\IT these can 1)8 inCOr1JOr'~tecl. into 
fislw:oy desic:;';n. It "7[1,.8 ho]::'ed. th~"t if an adecp.f1,te interno.l d.esign, could be 
found" entre.nee (~eSis'11S co-oJ.d. -be tested OL t}:Ji S {;lOdel GJlcl some "be,sic in­
formation gained. tTnfortllne.teJ.y, t'lv::se e~~·)e1'ime:nts ];;I2-DneCL fer 19!'7 cpnnot 
1)e csrriec1 to cOT!l:)letton. 
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In wScU ti.Ol1 to the activi ties defj.nit ely :c'rEV.l1atec ~n the ~)rot:r2r:i 

outline, ;.'fmy other functions directly or inc.irectly connected with salnon 

ret:;toration, he.ve 1:een carried out by the illvestig-?tion. These actiyities 

ill ,:1821;)' cases h8ve been essenti81· to effic:l.ent oDer?tion of the 1)ro6!::o.'e.ill, 

whi1e others have been r~erely service functions that were necessE:ry for 

the St?te govern:c£i1ts, the !!.tlL~ntic States Mm.-ina Fisherie£ Cor"':'.issio~"l, 

SeverE,l meetings 

of B. salmon co::nmiss:i on to c()ordin~'te the functions of the vs,riolls state 

Service biologists. 

cooper8.tion en tbe C02l.ll.ectim.1.t :{iver lX::.rtici}J'?J:edin l'3r o..1J. Stde c.gencies 

concerned, Wf\S the r:"slJ.lt of the neeD. for EJ1. Qver",11 :"Jolic~r OTl tl~.is 

river 9.S re:t:orted. b3r our 1)iolo.:::iflts for the past four ~7e[XE;. Reports of 

the worl: of tIle progTam have been forliv"C.rc1.ed tc the .A:tL'l)'ltic St:=tes i·.larine 

Fisheries Cow.:missi(Jn from time to tiT'lA for their inf0rm.2tiOE. This latter 

organi:':8.tion has l,8e1'1 extrel'lely interested. in th~ sBlmon restorction 

work. OO:.Jl:eretion throll,'frt conferences c..Ed fie1c1 tri::?s "<Ivi th the J{e,tional 

Y~'ildlife lnsti tute h.ss been :.;,11 an111.1[',1 oc-currence. Thl s orgEm:\. zatiQn hE'-s 

i:r.tere:3t\ in salmon thrcnlgl its connection wit:., the Kenda.11 Fello·t!ship 
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lice.tiona \'lere passed 011 l::>y the W'}Jnon 2,J:t")ject. 

to '~heir ph:;rsiC9J pla..l1ts, fishw~- condHions I and the ::t[,'rrdiOr;{ 1:.a1)i ts of 

D.ny fish that were present. .All :.:ilajor tri1:uteries. 'between these de.:ns were 

8.1so sllrvey'ed for nuraber of d8JD.S, fishv!2Ys present, c..11d other infor·)ation 

U.:pOD. ':lhich an intelligent ~,~·)!r8.isal of anac..roTXlcr.l.S fish restor8.tioJ1 Iiossi-

re18.tec. to s~J.:!'.on, we Vicre freCJJ.entl~T consu.1ted 1:"1;Y va:r~i01.i.S D{;encies 

sjKl :nnnagoment me8.Sl.u'es for these fi.sh. 

q:drecl fiold ttilJS, L"J.2ve rJ.so been rec:.ei ved regsrdine; smelt nms. 'l7hese 

out with ·C~1.2t in mind.. T'n.ey br,)uf~~'1t the l,ioJ.0gie'i;s of the J)ro:,,~r:n::, into C011-
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:Beconse of t'he lac2::of retu.rns from the IJle.n.ti>lg e;::perimer;'~s 0Yl tho 

i t Vlf~G deciclecl in the 

other interests. 

tc S03 .• 

in of 

obstr't:.ctS.ons, and with b..ttempts to control L1orto.1ity, it is hOI)ed th!].t the 
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Ll!ttle F:::~lls Strea;-:l which 00re.er8 the ]711::::11 anr:. ',!i:'.ilEfe Service I s 

i.!oosehorn "Ji ldlife lrefuge weos ins:pected. 2nd :fOlJ.na. to be S11i tab1e for the 

d.rop:~dlV of the selmon inves"t.igo,tion by the Divi s:i.on of Fishery J~iol.~g'y. 

However, certp:1.n )c.,:>.'t S of thi s 8,pproE.c.h c~'-l1 be c[).rrioo. out. The hstt chery 

at Cr;::.ic; :Brook wilJ. continue to OlJE1'2.te and. 1'8i8e yO'i_l11{c s:"lmon. 

bio:t.o{;ist thro"Ll{":ll periodic conferences ni th bim anc1. 1o~Jn 0f cert.o,i12 IJieces 

01 Gg:Llipment. '.i:11i8 seems to -De the best f:.rr8.ngement possi 11e under the 

existing cinl.rnst~::.lJ.ceu. 

witrlOut concrete remll'bs, it S1101.'Llo. net be reo',Jened agdll, unless fu.nds 

~-"l.Cl n::W.l1pOWer are ad.er,;uate for the \VorL. 

;y-earl~r expenditure includillg s2.1aries of the S8.1-;.1011 investie;o.tion for the 

',·,.:'0'2.'."" J.C?h.~-lq .. l..!·r.) "",,,,."'l ;.;.:;:),oh.l. ,,, J f J.' 1 ~ f I. 't . "-_ '" _ I.' . n ~_ "_ .i':l. J..!:1:C,;;e pD.rli 0.; \lne D.er;: o· conc.re·~e r85n .. S 

11[;.s been dne to the inal)ility tQ yJ_t enough effort into the progra;.11. 'l11E:! 

det'3rrlin=,.tiol1 of mort.ali ty in the stree....'11 cOllJ.,d not be o1)tE!lned bec.eJlse 

screens could not be opernted. Thi s is only one e'mmple of how the pl'Q£'l'fJn 

was held back 1)eceJ.:1.se of the Ie.ck of money. The· s;'Ollmon work re!luires CO~1-

sider2ble -cr!wel amI eg:uipr:1ent. Lhlch of the \7ork to be aceomplished ef-

ficientJ.y reqt.J.ires at 1eetst two men. These fa.ctors shon1d. a.12 be olitlined acl-

eql1.§.ti'l'J.:y and bu(l{~eted before the progr8.m is ever reolJened. One J.ife cycle 

of the Atlantic sglmon relluires at lee.at five yee.rs 8_lld the progrE' .. m should 

be ontUned for e,t least tX1is lenGth of tir.,e. It seems i::lefficient a.'1d a 

W8.ste of money to ever attempt to study SD..lrDI1 as;o.in without D.dlJquate pro­
visions for 'C118 continuance of the ~)ro:;"l'D..t"l l(mg enouC~l to accomplish SO':18 
results. 
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