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I NTRODUCTI ON 

The incre as ed demand for pr ot ei n f ood, coupl ed with a de creas e in the 
Rvail abl e manpowe r and ma chine r y , h~ s caus ed a seri ous short age in the fish 
supply~ To obt ain the l a rgest poundage from t he curt ail ed gear an d par onnel , 
the fisheri e s ar e turnin g to spe cie s whi ch will yi e l d the gr eat est catch for 
the effort expended. 

In April 1942, the s enior author poin ted out that the al ewife (Pomo ­
lobus pseudoharengus) woul d be sought aft e r, bec aus e i t can be t aken va th 
very little labor and equi pment. The .- fish ' ar e usually caught me r el by 
dipping th~m' out of the wat e r us thous c.n d,s crowd up the r ivers during the 
s prin~ spawnin f, mi gr ation. 

For many y eA.rs the demnnd for al ewive s has been li ght , since they 
we r e us ed chi e fl y for sa l t ing, smoking, and RS lo bster ba i t . Their bonines 
r es tricte d their us e as f ood. However. it W [AS l earned that canning sof t ens 
the hone s, Rnd s ever a l thous and cn.s es canned in 1942 f ound a r eady market . 
The bul k of the increas ed 1943 cat ch vms us e d f or commerci al canning, wi th 
s ome be ing pickl ed and an unkno1Vll, but appreci abl e, qu antity us ed f or home 
canning . 

Alevi ve s run into f ewer ri vers md a r e f ar l ess abundant now than 
f ormerly . The pro duction of al ewi ves by counti e s throughout New En l and 
in various years from 1889-1 938 is shovl!l i n tnbl e 1. I t wi 11 be noted that 
the tota l cat ch has fall en f r om an av.e r age of more than 10 mi llion pounds 
during the f irst four year s in which the f i she rie s were cnnvass ed, to sli ght ­
ly over 4 million pounds during the l ast thr ee years for 'which stat i stics ur e 
avail abl e . 

Thes e f i gure s on 'al ewi fe produc t i on ar e not ne ce ss arily clos e l y ass o­
c i at e d with abundan ce , but t o 8. l ar ge ext ent ref l e ct the demand f or the 
spe cie s . This i s illust r ated hy the gr ea t drop in the catch dur i ng 1933 , 
when t he pri ce s of the more popul a r fi she s we r e ut extremel y low l evel s . 
Be caus e of t he scat te r ed natur e and s e as onal ch ar acte r of the al e\ 'fe f i she ­
ri es it is diff icult f or statis t i cal agents t o obt ain compl et e r ecor ds of 
the annual cntch by the method of canvRss i ng the f ish , rmen once year . For 
this r eason. the s e catehes ' shoul d be cons i de r ed as minima . Howeve r. the 
fi gure s su gge st gr eat chrmges i n t he product i ve CD.pRCi ty of various loc Ct li ­
ties due t o t he di s appear ance or dimi nut ion of t he runs to cert '1.in r i vc r s . 

I n the Connecti cut 'tiver, which accordi ng to H. 1. S ith (1899) ' s, 

the se cond rive r in New Engl and in t he product i on of al e 'ives. the ch 
amount ed, in 18 96 to 795, 000 pounds or 79 percent of the tot '1.1 ~or i -
cut. This gr eat r un has nlmost di s nppear od 0nd the tot al t ake fo r ~ c 
is now negli gibl e . (Tabl e 2) 
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" -Tj .. BLE 2 . --New :P.ngl nnd nl e'life c 'J:tch 'b st 'l.t e s .Y 

Yen.r Maine N. H. Muss . 
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55 , ,100 1 7,.600 L~ , -±O5, 600 25 , '57 

218 , 200 B'i, 800 '.1: , 20 , 900 21 , 98 

1 80 , 600 28 , 300 , ~ , 306 , 800 19,985 
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P: S. Burec.u of Fi sheri os d b. ~.e F ' 5 



In 1880 the Rhode I s l - nd c ~tch wnS 2, 978 , 000 pounds, but f e ll 
st endi l y to n low of . 20,000 pounds in 19 -10 . It C 'Ull8 chiefly from R. 

L r enumbe r of sm~:ll' stremns nnd br ll cki sh shore ponds. The run in' the 
'arre n (p I mor) Ri ve r, which pro duce d 161,000 pounds in 1896 hns f all en 
to ve r y smnll proportions due l ~rgoly , nccording to BGl d i:J1;g (l921),~: to .... 
l r, ck of uni fo rm fish ing r egul n. t ions be tween Rhode Isl cmd nhd t1o.ss ochU;s.etts. 
TTntil the probl ems of po l lution~ imposs f:.l bl e d :uns, l.nd strenm flow h nv',G 
been s olved it is doubtful whe the r siz o.bl e 0.1e1.'1i f e runs c r~n be r os tore d . , 
i n Rhode Isl nnd. 

I 

The f, l evrife f isheri e s in Mnss. t' chus e tts · h nv e so1'iOusly de cline d ' 
from their f orme r nbund nnc e . Lvc r llgi n g be t ween f our ':lnd f i ve mill ~on : 
pounds in the pe riod 1)et wee n 1880 :\nd 1 896" pro.duction h'lS decline d tb 
r n '1 ve r nge of one million pounds in the l 'lst to~ ye ' lrs. , , 

i 
D ~r'i d L. Be 1di 'n g (1921) i'n fl r e port of the :Di v i s ion i ~ ~ Fis he ri e s 

rnd G ~. me of }"'r. s s'\ chus ~tts sums u.p i nvest i g t io ns nic{de bet".[~e'n 1 912 nnd 
1920 , whi 'ch s hov! tha t the docline in t h o f isherie s: Wfl S cnus, e d by i mpr,ss nbl !J 
d"lms , po l)..ut i on, oV8 r ;fi shing , nnd tho oliminp,t ion 'of sp nwntng grounds. 
Lnrgo l y "IS '1. r e sult of t h e int e r e s t nrous od by th e deplornbl e conditions 
brou~ht. out i n 'Seldi nf: ' f, r e port , . f i s h l :lddro l's h [\vo' b eon constructo d ' ovor 
seve t 'l l oi the d"MS ~n r e p , irs nn d '1. 1t e r ~tions mnde in mnny exist ing 
fi s hl'Irys . 

OVc r !~iS;1illi, hr,s bO yn c ·~. used to "I " r e '1. t ext ent by the p r a ctice of 
th e tovms of 1 (;::'\ tiin[:, f2.sh i n g r i ghts to th8 h i ghest b i dde r ,. usu r,lly fo r . 
only ono s enson . 'rhi~ sy~tcin of. short - time , l en s e s puts n. pr emium on ex­
ploit nt10n, "I S the succe ssful b i dde r hns no finnnci ~l inte r e st i n t hq fu ~ 

turo of t he fishe r y . 

1,1 ~hough pollut i on h:, s been o.bnt e d to some ¢xt ent, ·t!ile highl y in­
dus tri r,lize d ch ".r ncte r of the CO'1st of l'.I[>. s so. chus e tl s r ende rs it ~oubtful 
',r,ether mnny of th e s tr c"JTI,s in congf;stod iI, r ens c ril be 'c l-onr c d ·of· po llution 
'1.t c. cost commonsu r " t e 'lith tho poss ibl e vr luo o f lhO r.. l owi f e runs. 

H;xt'e nsi'on of the f..l ewi fo f i she ri e s in Kfl s's n hus e tt s , .except f or · 
t ho buil ding up of exist i ng run s, is s e riousl y h; ,n4i-c rvppe d- ~ythc elimin,,- ' 
tion o f mnny f ormor sp n. ~ming grounds . More ",n d morle ponds ~nd l '.tk e s nr. e 
ba ing r. c s or vod f or wnt e r suppli e s . ".nd str e ms h o.:ve lbc c n d i vGrt e d' f o·r · t he 
flooding of or ~.nb e rry bo gs . I 

. ,' . I 
The r nt c st opportuni ty f or th o ,r ostor "tioq of n re~lly I nr ge . ol e -

H e r un i~ M'1 s " ch~'sotts i s :r:fforde d by the ,l,le rr~i~ c Ri v e r.: Even n 3 ' 1~, t c 
.... s 18 96, Wl th tho rl 'fc r d-:JlU'!lo d 'It mrmy points , it If'o <;1uc o d '172 , 500 pounds 
o f '\ l ewi ve~ ~n9 thus 1\I',,:\S tho fourth 1 rg.e s t · pro duc o;r" in :New E~gl :-md . " The 
prs nn t run i s n egli g i b l e . i 

\ . 
. ! 

t ~n0 tine r l (~ vri os bounde d in 's eve r a l ri vh rs i n Nc~¥ Hnmpshire 1 
~s pc ci".lly the .Pisc t .qu , EXf' t e r" nnd TcwJ7lnrke t . ~owe7 r; :nccording to 
". tki s (1887) in H380 th e m".i n upp C' r tril'lut nri c s of l th e Pis crt[\qun h [\d ; 
,o(m d".mne~ f or more th-n 200 .yo; rs : nd the P.l.rdn r i y r , i ' s c l~ h" d more I '" 
rrccntly boen obstru t od . In 1896 the c . tchc s of the s e th r ee r i v e rs ' 
(S .,i h 1899) ~c.r c :Pisc r1, t qu n, 24, JOO' pounds ; ,Nowmo.rkot,· 26,000; ..mel Exe t.e r, 
2·11, 000 . ince then the 'lI m i f e f i she rie s f' f J ()w Hflffipshi r oc ,h~vc furthe. r 
d line d unti l h r' r o 'lf o no" ·n o 'runs :f! comme-r ci " l im·pe rt ::mco .• , , ., 

4. 





n s econd t i mb is n aue stion . Bo l din~ (1921) is of the opinion U ~ t t. r y 
'prob . bly spr'wn but once . Our eX'Ir.li n a tion of sC'11,' s from the 19 '~ runs in 
tho Or l :;nd nnd Drun.nris cott Ri ve rs in Jhine "nd th u ~!c1"1r sb~ t !U vt., r in 
~fl . sSf',chns e t ts i nd i cl1t od thc,t in c[1,0h rive I' 11most the r,nti.r . c tch '" s 
composed of one ~ ge r oup . Thi s stron ~ly su o e sts th ~ ,L 7 ~dult , 
sp nwn mor c th'1n once . This qUi stion C'1n be s(' ttl Gd l',t r' r fror l 'n l Y"i'"' 
of, the , r e t urns , from sto cki n e; cxpc rirT\lm ts • 

The l e n gth of t i me that a l ewives spend at S8 se s to vo.ry · from 
southern to no r thern New En gl nnd . Be l di n G r e ports fro s o.kin~ experi ­
n ents in Hassachusetts that matur e f i sh r e turn to n str enT'1 thr ee eQr s 
aft er adul tS h ave b een p l nn t e d th ur e f or sp t 'min ~ . The • S . ish Con­
miss i on (187 <.1) st a t e s tha t when seve r nl hundred spn min J 1 li v e s wer e 
pl aced in Keene ' s' Pon d, which h rtd rm outl ot into th o C .. l nis Ri e r , ,ain , 
ndul ts r eturne d to spnvm four y e ars \ft e r . .'8 obt r.inud S I\ l e S I pI e s f rom 
three r i ve l's, one h ving its mouth south o f C' ,pc Cod ( krn sk ,t) '1.nd t " 0 

i n Mai ne ( Dnrnnriscut t n,nd Orl r,nd) . Ex :ro i nntion of t -s e sc , l (~ s sho're 

three che cks on 78 out of 83 s a l e s from the Nem"'s :c t ~i re r . Srunples 
from the DI®~riscottn Riv e r hQd f our che ks on 83 Olt of 08 c x rm ino d , ~nd 

Orl .nd Ri ve r nl e"rife scnle s the s Ine numbl' r on .5 0 tt of 25 c X'\1:lin d . 
This would indicate thnt r oturns fro , sto 1: i f· ox c rirn nts in . ''1in : rive rs 
rnny b e expe ct ed in ~bout four yo' rs . 

The diff e r ence i n 'l.f..c 'rJotl"e c n thv ', l eHi v '. ~ f on h'3 1 e m s ~rt Ri lo r 
"nd thos e from the D'..:.nnriscott r: nnd rl c.nd 7i i w .rs is r efl ct d i"1 thr. ir 
s ize . I n flll thr ue rive rs th0 f(>nn l e s U ""r Iced ' u"een s'ix' J1d .• in 1"1illi ­
mete rs lon f..o r th 'l.n th'e nn l e s . r,ompnri ng f ish of he s .. (' s ex, ~h(1 Jc .• s =" t 
Ri ve r mal e s flvc r n e d 258 r.un. ., whil e those fro otb~ , d Orl '1Ild 
Ri ve rs 'lve r .... ged 269 rmd 270 mn . , r r; s r> cti- (l l~ . For f e . l es th 'J ': (~ rn o s 
'wc 267 I'1I!l . f or Te:r.1uskc t 'J.g '~. inst 2 75 'nd 2 78 mm . for t e no ":hr:rn i " rs . 
The l en~ths, nnd we i ghts of th e s e s T' pl El s t C s Umr:lflri w d in t , It.. 3 . It 
,-fill be note d th 'tt tho \~ c i ;"ht fo r rn:.r ~-i n l c n bth (t -l GD f~o . c;nc. r e ­
gr Gss i on curve of we i cht on l en g h) i s g r G" t ,:-r f or .en· S_: Jt ' ·101', i es th' ,,: ' 
fo r thos e of the ,northe rn ri VETS , r q; ·'.r'dl c ss of s e x . 

)\1 thQugh the evi dence i ndic '!. t c s t h 't t tho .1(""i '''s in ~h c D. mnr iscott 
~,nd Orl nnd Ri vers nr e pr e domin ... ntly f ou r YO'l rs of re b'; ' it· i s not su · Lste d 
th'1 t this ho l ds true in all ~~ in(' r i vers . ,' l m"i ve s fro:r.1 c ..; rt ~\ in stre lJllS ".re 
r eport e d to nVGr nge not i c oab l y sPl"lll e r th ... n those fro]";1 othe r str e'l.mS in t he 
s nme loc nli ty. It i s qui t e pos s ible thnt r.n e nrl i o r s e'J.wnrd mi grntion of 
t ho youne; or !'( diffe r ent f r e sh-1'mt c r environncnt I'i1 i ht c,;us c th e f ish, fr-om 
Bome st reams t o mature soone r~ -

SUITAB ILITY OF ~r'l. INE RIVERS F OR ALS"I VES 

The f irs t ~t e ~ 'in n r G st or ~t i on ~nd mnnngem .nt ~r~ Gr 'n f or the M0 i ne 
nl ewife f i she r i os Vlfl.S to obt a i n de t f'l. i1 c d inf orm ... tion on tho pr os en t 'Uld 
fo r me r runs nnd on th e pr8s rm t suit r,b ility of i nd i v i du ['. l s tr on.ms f or the 
de ve lo pment flnd rn,;,i nt ennnco o f c or:une r ci a l runs . 

As a pre limi n r y, '8, li 'st '.'p', s prnp r,r e d , f rom topo gr n.phi c ·:. l m" ps, of 
n.ll ' the s' tr el1m.~of 'my s ize empt Y-i n into s nI t V ".t e r bn t 'l'e e n Kit t e ry F'md 
Cfll ~ is . The l '!.k e :md ond :-'t r ees o f the s c 11 5 st r e"ms , 1'li th the oxcep·t ion 



T ..... J3LB 3. --Lengt h end ... !eight ') 1' ? l ew iv E. s f r 0f.1 thr~ e New Engl "nd ri vcrs i n 1943 

It em 

Numb er of ·sp eciB.: ns 

Ave r age l ength i n mi11iI!1e t er s 

Avcr age wei ght in gr8m~ 

We ight · i n gr~IJs fr oi!1 r egression 
curve of wei ght on l ength:-

a t 225 i!1il11met ers 

a t 250 millimet ers 

a t 275 millimeters 

at 300 millimeters 

at 325 millimet e rs 

St anda rd error of estimate of 
r egressi on curves in percent 

NeI!1a sket 
Riv er 

- 38 

257. 0 

241.3 

Male s 

Dwnari s co t t a 
River 

191 

262 ~9 

244. 7 

189 ± 15.1 IT; ': 1;'; .7 

22 ~ ± 1~ .3 217': 22. S 

269 ~ 21.5 2512"27.0 

314 ~ 25.1 301 2" ·31.6 

361 ::. 2 ~; . 9 349 2" 36 . 6 

8. 0 10.5 

n rle rrl 
Ri v er 

349 

265 ·7 

241.0 

146 2" 15.3 

197 2" 20."] 

254 2" 26. 7 

+ 3 ? 322 - 3· 0 

406 2" 42. 6 

10.5 

Ncnf:1sket 
Rive r 

.45.: 

266 . 9 

2?:4.1 

1] 1 ~ 21.1 

241 ~ 25.0 

29:: ~ 32.3 

+ 
364 - 39 .3 

437 :. 47 ~2 

. 10 r f{ 

Fenal es 

Da~a ri s cn t ta n r1 ~nd 

Ri v er Riv er 

227 301 

275.0 278 .2 

273.4 279 .3 

15~ ± 16. 9 162 ~ 17.5 

211 ± ·22.6 213 ± 23 .0 

269 ± 2 ;: . 13 26;; ± 28 .9 

339 ~ 36.3 33~ ± 36.1 

422 ~ 45.2 411 ~ 44.4 

10.7 l O. g 

r--



o f th r ,t . roix , P nob 0 , Ken , . n d ndro 
y m ns of pl n i t ' r n c'. r c. m~ n 5 , 

h , b un l'ubli shcd in the S 'It ( o f 
1 939 (\ , 1 939b, 1 9 1, 1 9,12) 

Comrninsion(' r r h lr Gr cGnl ' f 
Ment s cnt que st ionn nir Js to h& 
d t o on 10c \1 st r o s . I r e 
r r oe i vc d f or 52 strenms . 
s tre 'uns . p nyi n s (' i '11 
stre'Un f l o , And e xt t of 

\ X I P 
~ l ' n ' 

f 

of hes e fentures . R po ts n 0 ho r str , 
sour oe s . Alto e the r som! in o r .'!. iOI 

The co . pl c t 
in tho co ~s t i s i V0n 

t os th'lt th .r e i s 
s ib 1 e to '11 c vi v(' s ' In 

i s in 
he 17 

shows th~t no str ~m with l rs5 
fishe ry ~d 0 (' of th 
320 ~< cr o s (h~ lf 
possibil iti es of 
of l ,'.ke s urf'lc e h".-

Tho numb r of'str 
'lr e'1 i s , i'Tcn in bl e 6 . 
111) with or thnn 
countie s , 25 i n the 
counti e s . 

Yor k ounty : --On1 6. stre~ s in 
1 "ke surfnce i n hHi r dr'lin' (, • 
• .rif e runs in tho orlc , 
mos t of h e s e . the York Ri (. r , r.S 

ci ~. l r un . The ous m ',n K nn'_ bunk 
W'lyS , '.nd th e r e for e no commo rci ... l run n 

tho 
ish 

the l 'l r e l nke '. r en of th S co Ri"l, r is . lso 
~t the tm n of S .co nr c r e por e ~o bi pro -i ~ 
formntion w~s obt~ ined on h ir e ti L (S • 

su r 

0 in , II r 1 C1 , 

fo r vh ,h h r l' 
y r 0 • ( oop' r 

5 . 

o 

o~ 

'1 -

343 ncr e s of l nke i s 'l ccc ssibl e . :_s '1ho'l r ",:;hl' r 0 -

f ntion in York Count. is di scour 'l. p e s ('n , 

Cumbe rl nnd Count, :-- Th,' on1, s tr (> s "i hove r ·10 ~. r e s of "k . r '" r e 
thc Pr osumpscot '1nd Roy~. l Riv(' r~ • . "t 0 i mr .1ewi ~ ne r- ndod he . r c -
sumps cot into Sob GO L'1 co (: .. tkin~ · 18i37) t . se i es 0 i -
p nss 'l.bl e d 'UTls h "l s c limin";, t l.; d it '~ s rJl , 1, 1'ri f(' S ~. 0'1 . Th 
Rive r i s blocked cl o s n t o tho mouth y '/0 d .., · s . f i rsit ,thOU , 
in hc i ~ht i s buil t o f concr e t o . Tho s e cond d, i s 0 m. s o rout 
in he i ght , but e. l e d ge in tho c ()nt c r o f the stnnm ' ou~ d r' . ilit '. e he 
construction of ~ f i sh vny . 

Sflgf'.dnhoc Count y; --Ne quo.ss e t Brool ri :t;h ·:.1:30 ~t cr , s ~ is th ' qn ly str a., in 
this county ( e xcludi n o the i.ndrosco gin Ri ve r) 'lith mOl"C ~h 'l.n ·10 nc r e s of 
l nke surf ll ce . The 15- to 18 - foot concrot e d r~m r· t t i downt e r h as '1. /011 -
de s i gn e d mnsonry f i sh-1 ndde r. The Gnsy r,scont prov i dod b, the s e ri es of 

8 
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TLBLE 4 . (Continue d) 

lU ewi f e run 
:t-!o.me of 
str e am 

Former ly 

Konn ebe c Count y 
Kennebec R. -- Tone .2xcell cnt 

Cobbos oe contee St . t one Exc ellent 
3 ehunk cr:g ·Br . ? Yes 

Lincoln Count y 
Enstcr n R. 
Shce pscot R. 

Dyer R. 
Do er Nendow Br . 
Lil Pond St . 

Back Ri ',-cr St . 

r:e s t HA rb or Cr. 

D ru'lflri s co tt n R. 

Pem"lqui d R. 

~usconQ1s Br . 

r cdom'lk R. 

Goos e R. 

Knox Count y 
St . Geo r ge R. 

Oyst er R. 
Eill R. 

Tenmts Hnr bor 
'l.rs h 

, -e ske llg R. 
Goose R. 
'egunti cook R. 

Vi n'l.l h ·ven St . 

? Y :J S 

Po or Good 

Poo r 
? 

. None 

Poor 

~Tone 

Ver y 
r ood 

Ye s 

Yes 

Yes 

Good 

fx ce ll ent 

Fr; ir G-ood 

Poor Ye s 

Poor Good 

None 

Good 

None 
? 

None 

None 
. None 
• one 
Poor 

Excell ,:mt 

Yes 

? 
? 

Yes 
None 

? 

nr on 

---­._ - -

i n dcr es 

/l r e n 
acce s s i­

bl e 

o 

o 
? 

? 
o 

o 
? 

63 

o 

159 

50 

253 

o 

? 

1, 569 

10 

? 
o 

o 

o 
o 
o 
o 

Tot ol 
cr ea 

11, 546+ 
183 

Sou r ces 
of inf or­
matio;!! 

Remar ks 

o Forne rly n.s con d-­
ed ' t o Norri dge ­
wock F ..... ll s ~ 

o 
o 

73 0 
2 , 83 9+ VI , F , 0 She epsco t Pond 

stocked i n 194-3 . 
576 

80 
63 

1 59 

'1, '16 3 

2, 803 

253 

809 

:18 

5,7 ,15+ 

110 
3 ':1:3 

10 ? 

o 
80 

1 , 332:+ 
164 

I 

W. F. 

F, 0 Lily Pond 8 t r e nm 
s't ocke d i n 1 9·1:3 . 

F . 0 Us'o d fl S n \' o.t e r 
suppl y . 

F :JC'st EClr bor Pond 
sto cke d i n 194:3. 

Vi , F, 0 

W. F . 0 Penngui d Pond 
sto cked in 1943 • 

. W. F. Str e run p ,:" r t i :'..ll ;y 
' . obs tructod . 

W. "' . 0 ~Se d·omo.k Pon d 
stocked i n 1943 

0-

. vr . F . Nc ot;1,s "S_O VGr ~! 1 
f i shl'lays . 

o 
O. Us ed Q S ~ wo.t er 

S UPH~.y · 

W 
F . 0 

o 
o 

St eep; 'l1!l t ur rl.l 
.", f ~ll s 



TABLE 4. (Continue d) 

==========~------~-------:::- ===-=------ - -

Nnrne of 
stre run 

Wnl do County 
])ucktr np R. 
Little R. 

Pnss ngaSS D.WflU-
kong R. 

Wes co t St. 
Goos e Fl. '. 
Searsport st. 
Mr.. rsh R. or 

Colson st. 
Hnrs h St. 

Penobscot County 
S,ufld flbscook St. 
Penobscot R. 
Se dgeunkedullk s t. 
NiHl Cr . 

Hanco ck Comity 
~~fl1 Si; ' Y 
Orl nnd R. 

Pi e r ce Pond St . 

Winslow ( Cove) St~ 

Pft rke r Pond St . 
17p; l ker Pond St. 

C' rl oton St . I'\r 
' j~ l1 on Hi711 St. 
Hill St.~ 
Pot ers Br. 

McCar ds St. 

Western (Vili) Br. 

Potton St. 

Union R. 

Kilkenny St. 

Al owife run 

At 
pr es ent 

Good 
Fone 

Poor 

None 
Hon e 
Poor 

? 

None 

Poor 
PI'I"'r 
Poor 
Poor 

None 

Formerl ~, 

Yes 

Ye s 

Ye s 

Lo.ke nr oa 
in ncre s 

'x en 
ncc ess i- 'rotnl 

bl e 

816 
o 

o 

o 
o 
o 

155 

o 

o 
? 
o 

12 5 

nre n 

567 

50 
1, 3 '10+ 

56 
155 

156+ 

1, 195 
F5 

Source s 
of inf~!y _ 
matior2:i Hemnr ks 

VI, F, 0 
F. 0 

W. F 

F 
F . 0 
F 

o 

F. 0 

F . 0 
F . 0 

o 
F 

Us ed A S t w _t er 
suppl y 

o 4:8 ' W. F Us ed r\ S r\ water 
suppl y . 

Very 
g:oo d 

Nt'lne 

Excell ent 1 , ,10 3 3 , 915 W. F . 0 

Poor 

None 
Fnir 

Poor 

None 
Non e 

None 

Poor 

Poor 

Poor 

Tone 

Good 

Good 

None 

Go od 

Good 

o 

o 

o 
697 

o 

o 
o 

o 

o 

1,102 

o 

o 

11 

111 

125 

52 
69 7 

'1:11 

o 
30 

16 

F 

F 

V . F 
W. F . 

Steep r.;rnd i pnt , 
coul d possihly 

be n~de ~ c cessibl e . 

~:'i f,ht Pond 
stocked 'in 1 43 . 

S , 0.11 SUmr:l(, r f l ow . 
o . Fi shw:\y needs 

ntten t i on . 
F . 0 Se c on Pond 

stocked i n 1943 
F 
F Str c'U!l sm"ll "nd 

brus h • 
F s t r erun sn'l.ll nn 

-0 F Al \ ves ere 
i ntro duced her e . 

1,102 ~ , F . ,0 need 

31,751+ P . 0 e r 
nenr ,au h 

o F 



TABLE 4 . ( Continue d) 
-----_._-- ---

--~----

('. l eV'rif e run Lnke n.r oa 
in a cres Souroes N fUTl G of 

of infoy Remn.r ks s tre nm Jet J, r e 
Total Forme rly rl"ccessi -

mntion 
pr e sent 

bl c ,nr en 

Eg;ypt st . one 0 0 F 
Taunton (!,1ill) Br. , ,, Goo l1 Yos 315 3'15 l" F, 0 , , 
Cn. r d Hill St . Or Goo d Y8S 7 ~5 715 'T . F. 0 

HOG Bf' '' St. 
Littl e Pond St. Non e, a 28 F . 0 Hi e;h n tur 1 f nll 
Bas in Pond St . None 7 7 F Ve l' ,smn.ll strecJT 
Fl nnders St . No no 555 555 F Fb,nders Pond 

.. ' .. stoc.ke d in 19 43 . " ' 
Mo r cmoy St. None 60 60 F, 0 ~:,oruncy Pon d 

stocked in 1943 
Jones St . Good 360 360 :! I F, 0 
Pros pect Hn.r bo r Poor Good 196 196 F . 
St. 

WE;st Bf\y St . None 0 300 F. r.'e s- t Bny Pond 

Chi cken Hill St~ None 0 
s t ocke d in 1943 

, 50 F . 
SC'11 Cove Br . Po or 0 315 .. ' . F SGnl Cov:e Pond 

stock,ed in 1913 
Denni nG Rr . Poor 0 214 F Echo Lftke stocked 

i n 19-d:3 . 
Gr ent Pond St . FI'.ir 1, 053 1, 053 F , Richnrdson Br . None ? 28 F Stre:m snnll . 
Hadl ock Pond St '. None ? 69 F Str ervn sMall . 
Jord a.n St . Peor 211 211 Ji' Obs tructed in 

summe r by , I' _ve l 
'Northeast Cr . None 0 0 F s en mll 

r;ashington Count~ 
1':hi t t en - Purrin St . None None 0 0 1f' F' . , 
Tunk St . ? Yes 0 3 , ~ 37 F, 0 Tunk Lftke , 

stocke d in 1943 Nftrr ngufl us R. ? Good ? 1, 430+ F, O· DN'!1S destroye d 
by ice in 19'12 . , . Hnrrine; ton R. None None 0 0 F 

Pl ensmt R. Poo r Goo d 0 860 ''[, F O· Fi s hwny needs , 
o bse,rv~t i on . Indi nn R. None 0 0 0 Chan'd18r R. Poor Poo r 0 0 " F 

1ft chi a s R. Fnir Good 9, 576 9, 576 " f F Di'ff i cul t n n.tur ftl 
," , , ,f n.ll nt mouth . EQs t Mn.chi ns R. Ve r y Good 9, 821 15, ·108 

" F 
f; ood 

Ho l me s St. '1 ? 60 
0" ; ( 1'11 ' t' ) R. Poo r. Go od 0 1,.86.8+ ". , r nng.e, , 1 l ng 

;, . 
Li t t .l e Fft n S St . ? ? 20 

12 



TJl.BLE 4. (Continued) 

---------,---------~------... ------------.---------,...-----==~ 

Lnke ar eo. 

Nnme of _·~ l ewifc run in ncrGS GQurc es 
str eron of .infor -

Ar Go. mnt io;J! Rem I1 rY.: s 
/, t 

F'o r merl y I1 ccessi - Totn.l 
pr es Emt bl e nr on. . 

Dennys R. Good Good 9,007 10 , 740+ - W Fi shvv.,'-:ty r:.t Meddy-
bemps L:1ke needs to 
be kept open • . 

Pemb r oke R. or None Exce ll ent 0 1, 904 W, 0 
Pennamnqunn R. 

Boyden St . ? ? 1,728 
St. Cro i x R. Poor Yes 0 Vl, 0 

y W - Warden ' s r eport (S ec. ~~d Shore Fi she ri es ) 
F ~ Our inspection (Fish rmd ~ - · il dlife Ser vice ) 
0 - Othe r information 

y In Buckspor t 

y In Rluehill 

.. 

13 



Tt\ BLE 5 • . --Re l n.t ionship b e t we en the l rtk e ~r e". acc e ssible to 

DOI"s not i n clude Lily Pond Stre'U'l or Fl ande rs Stre 8.TI in \' h i ch 
forr:le r runs we r e tot ally de stroye d ; i:e st Ha rbor Cr oek wh ich 
b o crone !1. cc e s s i b l e in 19 ,13; 'U1d TJill Cro ck (So . Orin ton) , 
Mn scongus Brook, Patt en's Stream, Jordan's Str e r.m, n.nd th e 
Hnchi n. s Ri ve r, nll of l'h i ch nr o pnrti nlly obs tructed by 
n ntur n. l b arri e rs or poor f is hw~,ys . 

"?" n e[:ns no de finit e informf."' tion. In no Cfl s e mn. r lcc d "?" i s 
t he r e 1'\ comme rci nl run. :'- "po or" run is too sm[',ll to b e 
u s e d c OJ11lTlc rci nlly. j" , nf ~ir" run i s us e d comme rci n.lly but 
noe s not support n r OE;ul nr f i she ry. "Good" Gnd " Ve ry good" 
runs support r e gul n. r a l ewife fishe ri e s, the diffe r c·mce b e ­
t ween the t wo b e ing b Qs e d on the s i ze of the run . 

14 I 



TABLE 6 .-Leks ar ea of I;liai ne s t r eam s by cou n t i e s .]) 

Lcke' a r ea" of s t r e ams i n acres 

5,120 T0ta ls 
10- 20- 40- gO- 160- 3 20- 640- 1 , 2 ~ :0- 2 ,560- end, Unde r 40- Ov er Gra nd 

County 0-9 1~ 39 79 159 319 639 1, 279 2 , 559 5 ,11~ ov e r .. 40 ' . 159 :160 .' to tal 
Bcre s a cres a cre s 

York 9 '.1 1 ' 2 1 1 1 10 3 3 16 
Cumberland 5 1 .. 1 1 1 7 0 2 9 

2 '. 1 1 . 4 i - ~ 

1 6 Sagadah° c 2 
Kenneb e c 1 1 2 2 
Lincoln 4 2 1 . 1 1 3 6 6 .:: ' 12 
Knox 1 1 2 1 1 1. 1 2 2 :. 4 '''; g . ~ 
Wa ldo 1 2 2 1 1 1 1 4 3;. g 

Penob s,c0t 1 1 1 ' I . ~:,2 . .. 3 " 
Ha nco ck 6 i 3 5 , 2 5 4 4 1 1 10 7 -1-5; - !32. 
1t1ashington 4 1 1 1 4 1 3 5 1 . .:'·9·~· .. -: '15 V\ . . '. . . 

rl 

Totals 2 g 6 5 14 11 10 . 9' s 7 6 7 . 39 25 :: . 47 III 

1/ Exclusive of t :re Andro scoggi n , Kenneb ec, Penobs~ot , e nd St. Croix. 



I fl r r;~ pool' s i n thi s : f i shwny is unnou t e d l Y''ln iJ'l'lpo t ' n f'1c o r in th Q 
1'1'l in t en cm c;c o f tho Goo d run i n this s tr o ' 

t 
J " 

Kennebe c c'ounty.: - -Thc onl y s tr e'UTl S in Kcnn ,bo c Co mty pro pe r '\ r e Cob -
bo s c econt e e St r~"'n, Nohumkeag Brook, (' nd tho m"in Konnob e c Ri vo r . :. ccor ­
i n r; t o .' tk~ns ( 188 7) a l e1 i ve s f o rmnrl ('..sconc1 od the Kf' nnob e 91 n il e s to 
Norri d ewock F~ll s rmc1 vont sone 20 il os f". r thc r up h e S "ndy Ri ,; r . 

~. . 
The I nke s of tho Cobbo s eo con t eo St r o'lm once ~ffor de one 0 the p r in i , I 
broedi ng pl r.. ce s fo r [l l owi v s of the Kenn e b e c . h e lehu.mke ~ Br ook r un 
(At k i ns 1887) wns de s troyed by imp ,ss nbl o d:1I1s in onrli o r c ..... l"' s . .:0 h'1 ) 
no pr e s ent ' i nfo rm a t i on on this st r o( 1 . In 1880, l on ,,) . ft e r the ( i n 
Ke nn e b e c had be on c l os e d by d 'lms P.t AUr-,ust 'l ., d the Cobb os ce on ce b 
tho s e nt Gr r d i n e r , t ho c ntch of he 1 m e r po r tions of ho Kenne b o c (in ­
clud i n g Efl St ,r n Ri ve r, Cnthrmcc Strcnm, Ne qu ss e t Br ook fl nd ;'1 f e s1'1'\11o r 
s trenms ) w s 675 , 000 (C l avi c s . I n 1 86 7 he c fl tch of this s c '.r en '\s 
st im~ted to h nve been 1 , 200 , 000 o.l ewi o S for so e c'\rs pr cvi ous l . Jo 

ntt empts nt rc stor ~'lt ion of most of those t r o l e " f e runs '\r e 
f ensibl o unde r p r e s ent conditions . 

Lincoln Count~r :- - N ine of the t1 e l ve s t r e n s of t his co tnt, '\ i inb in 
the ir f loW'c.go 1 '\k e a r eas of ove r '10 cro s "'o r e insp'" c d . h e r 0 .n i -
ing r i v e r s , i t is r e portc th·~t the Goos (' i c r h ,s no ' l e 'ife run, r n 
the r e is S01'1B doubt ns to ,he ~ ccc Rsibi lit of he l ~:e . Al hou~ ro 
h nve no posit i v e i nformnt i on, it is i n prob '1 l e thr,t he E", s 8 n i 'lo r or 
Dee r 1fe a dow Br ook contnin mor e h'1 fo', st r o. c r s . 

The Shee ps ot i vc r once ha d good n , ::le st oyo in ho l "s 
century by (l df\m I1t Hnnd of Ti de . The w r e n ' s r op o h .... fe' '\1 , -

VJivo s st i l l sp 'm in short st r e tch of ri'o b e l o ',' is obs r u io • 
Drun s f nrthe r upstr e'\m 'It l'h i t nfi ,' l d mdoo e r ' s vi lls h p c 
--tho d 'un nt -"hi t e f i e l d i s p .ss nb l e '1n d th" d n , nt oope r ' s 
cOJ"1.menci n to wns h out in 1 941 . By ui l d i n L ':l fish ',-, m' e r 
concr e t e d nm nt He f\d of Ti do , thi s ri v or , ont'1i in i n its '\s in n or e 
than 2 , 800 ncr e s of l ~G ::t r er", ,"(mId b e o.v 'l i l nb l e f o r 'lI e '.ri e s md shoul 
be c np o.bl e of support i n r a l ar ~e run . ~tk ins (1887) nsno r ts h r t the 
Shee,pscot Ri ve r ~G. s oncf' , ~ r oCJ.uerl:t v d by s r. lmon :md sh nd to '1 br a t e r exton 

" thn'n. nny ot h i3r r i v e r be t wee n the Kenne b e c ' nd he Penob scot , so th '1t ., Y 
f i shwflY ovo r ~ this d p,m shou l d 1)e des i Gn e d to mee t the min i nUJ11 r qu i r en Gnts 

: of : s nl mon a ls o . 

The Dye r Ri vc r h " s ~,pp (l r ently cl h o.ys had [m , I e 'l i fe ru n , ·rh i ch o.t 
pre s o'nt i s t oo s m.'lll t o be of conme r ci nl import '\nce . The i ns pe ct i on , on 

, Mo.y '1 2 , 1 9.43 , shovJe ~ the Cftu. s e of tho f f"\llin ,~ off of this run , w , e l y , 
thr'. t the r~ve r i s compl e t e l y blocl::e d r.t the 1'10uth of Dye r Lon~ Pond by 
nn ol p. o.b ,mdQned dnm, If i thou t r fi s h l ndde r . The c r umb l ing r u ins o f ~n 

ol d mill ns t r: i de t h i s d [,'Iln 1; ould , r cn d e r i t >Te ry di ff i cul t to do an y >fork 
on the d nm. The d .... un i s bui l t chi ef l v of I n r "o loos e r ocks nnd fi t t h e 

" , b 

time o f our inspe cti on [~ f ew nl evfi v e s wo r e obs , r v od tr. ing , in v n i n , to 
negot i r, t e the s wi f t w[~t o r rushi n G be t1vo en t hem. :,s 57 6 n cr es of l e,k e nr ea 
l i e o.bove , Rn d f\ f ew nl ewi v f' s c ontinue, t o COJ'l'lO ns f'l r 11. S t he dBm, it p­
pe ars hi gh l y pr ob nb l e th "'.t a goo d ruri c ~'n b e r e sto r e d me r e ly by cl e nr i n g 
0. p ~s sf"\gewny t hrou gh this utt e rl y worthl e s s struct ur e . 

A smnll run in Lily Pond Str e'ill 
f i s h scr een a t t he outl e t o f tho I nke . 
thi s run. 
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Bock' Ri v e r Strerun is r e put -d to h ave once h nd '1 s ~, 11 r un of 1 
wi ve s , which we do not r e conunen d r ee s t 0.bl i shin " s " dnms ~ ond is us pd 
tho ' wnt e r supply f or Boothb y Ha r bor . . 

s 

1." e &t J1::1. r bo r Cre e k ( Crunpbe ll ' s Cr eek ) onc e n '1d n " oo d' com1 ,r i " r n 
of rt l evrivo s ~ The str erun' its e lf i s me' r e l y 0: fi shl'~ dder 'conn ' hl '0 lin ­
bor Ponti \' i th the s en . 1, s this run · .S obs e rve d b, Bi ~e l ow ,nd """81s h (1 925) 
the di sn'ppen r nnc'c ' o f the f ishwA.Y must hnve been t s om~ time wi hin the p r,s, 
15 or 20 ye n.rs. The f [lilure to· m"l int :l.in tho I ndde r r e sulte d in the J O 

extinction ' of thi s run. Thd Sc'\ , 'nd Shore Fi she ri e s D pa r me nt r epl a ccd 
th i s l ~dder in 19 43 , thus f ncili t ut ing ·r e stor ntion . 

The 81ewi f e fi she r y in the D.'1mnriscot tu Ri v e r ··wr.S cre ,t ed bo It 1803 
(Atkins 1887) when citizens of Hob l eboro ::',nd Newc "stl e p l r nt c d [ I 1 e'," i ' s in 
the l nkc n.nd buil t :l. fishwr.y ove r the f :: 11 s • . The run s oon . d()vc lo pc d to 
corunerci fl l proportions :md due to ' c '·. r e fu l .mnn n. cm'3 nt h [".s been the mos t co -
s istent I nr ge comme rci nl run in i'hi ne . In the f i ft sen y\~ ,. r pe rio d fr OM 

':1866 to 18 80 nn [,<,vcrage of 800 , 000 '11 owi ve s wIJr e ·.dippo d f rom tho r i e r ~t 
D'UTlnr is cottn~i ll s • . , I n 1880 , 1,700 , 000 Ho r e c 'lu ght the r e :lnd ' ~ n '1dd i t i on".l 
2 ~ 300,000 we r e c nptur e d by we irs , gill n ets , "nd ' s e i ne s i n ' Bristol ' nd Edge ­
comb. Tho l ~t e st figur' 8 S of cdch f>..v nil l1b l c (1 IH2 ) sho ', 1,0!;iO , 000 pounds 
or ppioxim~t o ly 2 , 000,000 nl ewi ve s. 

The Pe~tnqui d Ri vc r h e. d "nn ·".1 owi f e run 'of son G l o c ·\l i nport m co whi ch 
Atkins (188 7) s ;1i d WrtS do stroyod by imprtl> snbl e d , ms ':n d i npro " i dcnt mon 0 -

ment . This ' run W · .. s <Lppr.r en tly r<:"' storo d i n l :,. t "r y en.. r s . Smith (1 899 ) · gi V~ s 
the c ~tch in l e 96 ~s 206 ,000 f i s h or 11 5, 8 75 pou nds . Tho f is hv"y o~ ) r hr 
drlm a t Pema qui d Fd l s w:::, s r enovd od in the: f "1 11 of 1 9·10 , It no¥! p 0 ' i dps 
nn eRsy scent b ut it i s doubt f ul i f the pr0 s ~nt sm' ll run 'n beco. c of 
mu ch comme rci f'.l i mport o..n c (: with no more th f\ n i~ he pre s ent 50 ~. c os (Boyd 
Pond) of sp[lvming ground ~ H01'!C1re r, rt f ish [" y OVAr tho 1 2- fo ot concr c: t v d m 
nt Br istol would pi'ovide rm :'1 dd i tion r:-.l 2 , 750 ', cros . ' -'i th this , r ef'. ~,il -
nbl e the PeP'l [\qui d snould r,c , b l c to support n run cOP'lp 'l.r . b l c i n s i ze vi th 
Damnriscott n . 

The n.l e'IJI! i f o run in Nu s congns Brook h '\ s d·--indl c d t o vc r~T sm 11 ro ­
portions m i n g to p n.rtinl obstruction jus t bdo" ' 'ebb (~ r Pond ( 253 .cr os) 
by I n.r gc boul de r s th'1. t h fl ve' f~,ll en into 1;ho n~rro,~ ed s .trombc·d '1t "\ 0 ( r 
d J.ms ito . Efforts to cl Elf1. r ", ch~nnel 'Gor t he 1 943 r un ver e onl p Arti , ll 
successful . 't '0 r e commend the conpl e t e r emov!,l o f thes e hould e rs " n the 
construction of one or t" 0 pools to Cl i.d t he f ish in. sur 0 nt i J1 ;~ t hr ';' id. 
f\ t . thi s po i nt . 

The ~e d omf1.k Ri v e r i n 1896 ' pro'duc od '73, 8,00 b count or 'fl , Sl po n 5 

of a l ewi ve s. A smn.ll r un st ill l'.scends to the ,f i rst dn.m, just f\.ov 'V t i de ­
wrtt or, ~nd a t time s fish h ·-,vo been dip_c d ove r the d '.r:1 i n " n 'ttlJnpt to 
kc e p "thc run f rom b e comi nG ext inct . /,1 to gethe r the r e; ! r o fou r d ~ IS · 1 
wi thout fis hl nddc rs be t '10 en t he n~ut l'i [md .. ~cdo . k Pond, ' ,n e o" th... '0 

uppe r dnms ' the rive r i s choked ",i th ·b · ... nks of ,.. ~ Idus . nd 00 d ,. S t . j'on c> 
of the s e dnms i s hi h enou h to pr e s ent '~ny obst n 16 to .. hl din 0:' 
' f i shwnys , which wo bcli <J ve should be i ns t :'llled . L ' , de rs on r 'n 

should be l c r e e n ouah to . ccomod '1.t e s ~lmo 
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Knox County:--Out 0 six stre'l.ffiS in Knox ounty, "i th mor e th n 40 crC' s 
of l e,k e sllrf rl ce in their flo"l'ngees, only the St . Ge orge Tti nr h s '\ny l r k c 
nr A. t pre s nt nece ssibl e 1ro nl ewi ve s . The r e,unticook Ri c r, the only 
othe r st r eon in this county vvi th t\ 1 nr go l :' k~ nr c n (1 , 332 cros) , is 
blocke d by s e ve r n l druns '1t Cf11Tlden. It is r e port e d th'lt hicka'lrmkic Pon 
( 343 ' ncre s) on ~ill R.ive r i s us od :1S n nt e r supply b tho Cit.:r of Rockl 'ln • 
Vinfl lhn.ven Strem is s ni d to h a ve r-., Irooden d'UTl four f p.o t in he i ght lockinu 
n. sl"l r.,ll 'l. l ewif e run from sui t '\bl e spm'min g ' rounds . S8n m el Shor lJ 'r' rdcms 
'r oport e d th t th,A tovm i s cont empl tin _ h e buil d i n , of '\ fi sh '!~, o-;c r this 
d ~m . Inspe ction of Goos e Rive r d i scl os e d th tt Hosmor Pon d (80 ncr e s) is 
r en de r e d inn cco~sibl e to ~l e ive s by n lon stre tch of seep l e gos . 

Thq St . Ge or Ge Rive r h ns h nd Q vo ry 'x ce 11 ont ~l ev ife nln, but bout 
t he middl e of the 1 rtst century, r ndu u l curt ~ilmGnt of t he '1r O ~l of the ir 
breeding , grounds by the closin ~ of tribut ~ry 1 kos '\nd t he ifficult r of 
pa s s inh the dnms nt 1 arre n c nus cd n de cline in t he nunbe r of tho r l e ';i e s 
(At k ins 1 88 7). In 1880 t he c 'l. tch h ad fn ll en t o 515 , 000 . In 1896 the t nke 
wa s 686 , 000 or 385 , 800 pounds rnd i n 1 9· 2 it w~s 324, 000 poun s or npprox­
i mn.t ely 650 , 000 nl ewi vcs. 

".-f).l do County : --Out of s ev.n s tre m:1 S i n t h is count i th ore t h ,10 rl cre s 
of l "ke surf nce only the Du cktr \p Ri ve r suppo rts '\ c OrJITl(: rci ~,l 'l l e rife run. 
The Goos e Ri ve r in Be1f nst h s the l ~r ge s t 1 ke '\r o, (1370 'l c r s) bu the 
s trcnm i s eff e,cti vc l y d :1JT\r.'1ed ~tt t h e mou th fo r .. pO ' e r e olop en t h 'lt 
u s e s ve r y l er g~ ~nd ve r y lon~ pens tock ~ i ng it doubtful if hi s stro. 
coul d be mnde, sui t [~bl e f o r a l ewi ve s . 

The P~ss gllss nv'nuk e f'c o Ri ve r , wh i ch h r,s 567 {"( cre s of l rl c surf '\c o , 
i s obstructe d at Ho l me s ,ill bout ' one mil e f ro 1 the , ou !1 b f'l 10-f oot 
c on crete dnm . 1. fj"shwny 0 e r t his d,mt oul d open Cross Pond wi h 162 :1cre s . 
The mrli n rive r is b locke d on e ', nd one h 'l.lf mil e s f ~ rther upstr c'UTl Ilt Poor's 
}' ill by n 7-f oot mnsonr. drt."'ll, which is s o constructed, howe r, Il. to r e n ­
de r inst ll. ll ntion of " fishl Rdde r comp nr nt i ve ly e'\sy . a fish 111. he r e 'oul d 
pe r mi t f.1 cce ss t o S '1nborn ''1lln Dut t on Ponds , with 122 , fl cre s . The r e "tr e thrce 
othe r ponds tot nling 2 48 ncre s on n t ri but nry hieh ente rs h e 'l. in ri e r 
'1bove Poor's v ill, but this tri bu to ry wns not e x , inc t o de tG rJ~ ine 'fhe thc r 
or not it i s pnss ~bl e to l ewi ve s . 

l ~ scot Stre ~m , ente ring Be l fll.st Buy just c~st of the mouth of h e 
Pc.s sngnssnwnuker:g; , is b nrrcd to '\l ewive s by n n ,turf~l f t', ll ove r nre rock 
l e dge s nt its mouth . ~ fish ny ove r this f nl1. which is only nbout five 
f eet ~t t he st eepe st p urt, woul d r ende r 50 ncrc s of I n.ke ~vail ab l c f or 
c.l ewife sp mNnin rounds. 

A f ew ul ewive s nseend SO:1rsport St r e:.1l1t " short dist "mce bove tide ­
w'l t e r t o n. 12 - foot wooden d ~'.m ~ , t TJ . 'S. ,Hi r;h v0-Y 1. Thc' buil d ing of ' n fish­
wo.y a t this po int \'ould be d i ffieul t bo c' ;us e the mill h " s been buil t com­
plete ly ,ove r tho strenm rn d t h l cn.cinc ss rin d disrc p .. ir of th e .dr:m mi r;ht 
cn'us,e , . d:i.~f icul ty , in ope r f, t ion . :, 'fish. ny, he r e would opon up 50 ,er e's for 
the sp n"l'm i n r; of [' l ev'Ji.va s . 

Mnrsh Str8'un is obstructe d close to the mouth by , stone d ',lm nbout 
t en f ce t in hei ght, thus b locl: i n g 1 56 (", crc s of l clcG n.r Cl: . 
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r ~nrsh Ri ve r or Colson StrcnITl, with 1 55 (lcre s of l 'lIce s urf a. c , i s 
SQi d to be unobstruct e d, but h ns no comme rci c. l run . 

Penobscot County:--The mG~ in Penobsco t Ri ve r '.nd tho thn~ t-i.. st remn s thr, t 
ente r t he e stunr y of the Peno bscot be l ovr B ~ngor h~vG poor ··l owi f e run s . 
Al ewive s we r e npp rt r ently n ev e r ve r y ~bundrm t in the In'-,in Penobs cot 
(Atkins 188 7) [(nd t odr.y on l y sT'lnll numbe rs re s cen d ,'"',bov () the V~ r zi e drJ:l • 

• 

Soundnbscook, Stre[(m, vn teri n g th e Peno bs cot ,nt Hrt.1"lpden" h ~~ s 156 
fl. cre s of h Ik e nr ()f.'. . ' The r e is [',n imp ~lss !\ble 12 .. f oo t c oncr e t e d :~m ~ s h or t 
di st 'l.nc e from the ITlouth' provide d vvi t h n l a r p.;e concr e t e f i shl r-,dde r hich 
n.ppc" rs to h r, v o f [:.ll on into disus 0 ., The c onstruct ion, f'nd loc r,t ion of this 
fishwn.y ~,: r e such th ".t it sh oul d not h nv Q b eo'n e xpe cted ,t o ' tttr ;".. ct f ish . 

lc l ewi ve s nscc nd Sndgeunke dunk Stre :tm in 'sm",ll numbe r s ~. ~ f nr :l S 

the d :lm in South Br ewe r. TTnti l ".n c x ".mi n nt ion h~, s b oon m:, de , 0 -,- 'the , stre rurt 
nnd tribut '"\r y l ".k c s no dG cision shoul d be m('.de ~ s t o tho f;dv i s n.bility of 
r fi s hwny . 

'ill Cre o ~c , South Orrington, h ns '1 sm't ll run of . Al m·.ri ve s of ... ·,hich 
f' f ow Cl r e us e d l oc -: lly . Undo r pro pe r m".n".gr;mont the 1 2'5 C\. c r e s of lr,ke 

r e[l s houl d supp ort '1. much l [lrge r run . ' The" smooth rod:: l o d os ,: !".d t he 
o.b rm doned c on cr e t e df'J11 nor,r the mouth, h owti v c r , pre s en t Qbs t ,n. c l o G to the 
p "\ss "-ge of nl owive s . 

Hnncock County ;-~Of tho 22 stre nm s in TkncQck County ~vith more th f".!l 40 
[l cre s of l nk e r r en. in t he ir b ns is onl y 7 Wer o found to be e nt i r e l y devoi d 
of ' (lI e" i ve s .. The r o nr c, s ever nl potenti nl ~ll GVlif e s trenms 'lWfl i tin!; r c s -

.. torntion . 

The Union Ri v e r \ i th n e nrly 32 , 000 ncre s of l "'k o s urf e- cc i s r e ­
puted to h"ve h n.d fln nbundnnt run we l l ov ur '1. c ent~ry :'lgO Uit k ins 188 7) 
but todny t ho s tre ,m i s b lock e d by n 60 - foot c oncre t o d'lffi " t Ell sworth . 

,', 

The l rtke on Mi'i'l ' S.t,t Ei :Ull i n Bu c ks port is us ", d n. s ~,Wf'.t e r suppl y for 
the t own '"\nd is no t ~:. cc'e s:'s'i b l e to a l m,v i v e s . 

" , 

The Orl and Ri v e r h as 'In exce ll ent ~l ewifc run wh i ch p~ss o s O~G r 

b v6 fishwny s into Al ~loo'sook Lr,ke . , The : f ishv!::.~' " t ' the ti de ;!f~t e r dr;n is 
;,-t pr e s ent so short thf\ t it c 'm be ns cond ed by 'the, f i she s onl y d' rin .o the 
h i gh e r s t nge s of the' t i de ~ Th e s i zu of 'the r un mi ght b~J incrc ,-.... s od , if 
this l r. dde r 'wo r e l ength(m~ d fmd r e de si gn e d . The s o cond I f',d'de r :' t ' l ~ ­
mo os ook Lnke shoul d h~~~' the exit nl t o rcd t6 t~~e c '"\ r e of diffo r ont ~l.ter 
l e ve l s ,in t he l rkc :lbove . f'.,t p r o s ent ' the fish mU1)t stru p:f; l c th rough nnder 
n hCl fl d of vr'lt c r, which often ,sr o '1. tly dol ',"\ys the ir. p" ss nse . 

Pierce Pon s tream, wi th III acr e s , of ' l ake , has no run . Al t h ou r;h 
there are no perman ent obs tru~ti 'ons" othe r t hnn I t1.r ge boulder? ir:. the s t r eam, 
the gr a'di ent i s suffic i ent l y s teep to mnke it' doub t fu l i f a l e 'Ii ve s can 
a ccomplish the 'as cent. 

F i ns low Str eam, with 12 5 acre s of l aJ.CF~ , has a poor run of nl e1;:ives, 
whi ch ascends ab out one a nd one - hal f 111i. l es t o a 6- foot t imbe r dam a t he 
mouth of "'li ght Pon d . The mill i s buil t di rectly ove r t he stre am and ni 11 
waste chokes the str eam bed be l m . A side st r eam f _ ocr. a win::; dam ent e rs 
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the main stream about one hundred YArds 
ported, but our inspe ction disc lo sed no 
t .hat a fishway be installed on the side 
barricaded where the side stream enters 
(ishway . 

below the mill . 
evi dence' of it, 
stream and that 
it .to uide the: 

~ fishway fa s r e ­
It is r ecommended 

the muin stream be 
a lewives into the 

The summer flow of Parke r Pond Stream (with a ~2 acre l ake) was re­
ported by 'the Inl and Fisheri e s wa rden to b e ve r y smal l, and, therefore , 
this stream prob ably is unsuitabl e for development . 

vrall~e r Pond Stre am, cohne ctin '.':al ke r Pond (697 a cres) with the 
Bagaduce River, an arm of the sea, is extremely short . This stre' forme r-
l y supported a heavy run of a l ewives , that has declined t o small 'p ro por­
tions , a ppa r ently due in l a r ge measur e to f a ilure to maint in prope r con­
ditions in. the fi shway ove r the dam at the outlet of the pond . fJhen in­
spected, the f ishwoy, oons is t ing; of · a si ele st r eam ,.hich joins he muin 
str eam be low the mill, was choked with sawdust d mill waste . No bar ri -
cade was provided in the main stream t o gu i de al ewive s into t he side stream 
and no provision waS made r.. t the exit of the fish lay to adjus t f or diffe r ­
ent l evels of wat e r in the pond . 

Carl ton (All en J ill ) Stream wi th f our ponds totalin 411 a cre s , is 
undoubtedly the stream in Bluehill ment ioned by Atkins (188 7) a s on ce 
supportinb an a l ewi f e f i she r y that by 1880 h ad 1 n " d is a ppear ed . A fe~ 
a l ew1.ves still ent e r the str ~ am, which i s locked 8.bout one - quarter of a 
mile from tidewat e r by a stone dam ab out six fee in he i ght . The roll at 
this point is huilt ove r the stream, s o th( t the construction of a fi sh­
l adde r woul d be extr eme ly difficult. The st re~ be lo ·. the' mill i s a. lmo st 
entir e ly choked wi th b anks 0(' sawdust £.nd mi ll 'fus t e . 

, Patt e n Str eam is r eputed to h Hve once had 0 oo d run of :.'l l e'rive s, 
but as long ago '\s 1880 the rnn had d ',i ndl ed to l e ss than o:mmercL 1 l eve ls 
ovdnf;- to obstructions by dams (Atki ns 188 7) . Inspection r eve(il s cle a rly 
thr,t the dec line in th i s ' run isc rtus e d by .f l'l.ilure of the £I l e" ives to r each 
the ex ce ll ent spawning grounds (1102 a cres) af.forded b Love r and ppe r 
Patte n Ponds de spit e supposedl y effecti e f is h l ndders . The f' irst dam, t wo 

. mile s from tidewl3.te r, built of l umbe r Rn d a out s i x feet in he i ght '.ras in­
spect ed in "ar ch 1 943 . The' f i shl adde r at this dam is f lims ily cons tructed, 
poorly de s i r;ned, wholly ina de qu at e f or the :pr.ope r p assage of f ish a s l er e 
as al ewives , and at the time of i ns pection .was compl etely clogge d with 
s awdust an d mill waste . The second o bstruct i on is comDosed of ' 0. main d~m 
and .a wine; dam at the ou t l e t of Lowe r Patten Pond . "'h~ uppe r end of the 
fi shl adde r in the main d fWl is locat e d in s uch shall~v .water · tha t the l ad­
de r become s dry when the 'Hat e r l e ve l in the l ake f nll s s li ghtly~ I'l.S ' it is 
bound to d o in dry ,,,cathe r , owi n g t o b a d l eaks in the ·lin ..... dAJ!l . The l one r 
end of'thi s l adde r'is poorly lo c at e d to attract f ish . Even at the time of 
ins pe ction •. in ~ 1 arch 1943, the \'lat e r l eve l of the l e,k e was so 10 1j that most 
of the ~"jat e r was escaping through lea1~s in the wing dron . The l atte r should 
be made water-ti ght and the f i shl ndde r in the m<'\ in dum redes i ftne d an d r e ­
loc at .ed . 

Te uilton UTilI) Brook and Car d ;1i11 ( Ho~ Bay) Stream ' in Fr cmklin, 
uno bs truct e d st r e runs , 'wi th 345 and 71 5 a cr e s of l ake a r eas, r e spe ctive l y , 
both support comme r ci 0.1 runs of n l ewi ve s·. 
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PI an d'E!r.s· St r e nm Wo. s onc e 0 bs tructe d by· two dnms ·and. >(l fi 8h Screen 
b e l ow FI (lnders Pond (55 5 n. cres ) but the obstructions hn.ve ·d i$ rtppenr e d . 
}s ther e is no run · in this streaJ11 itt pres ent', :it offers nn opportunity 
fo r r e storat ion. 

. '.' 

Hor rtncy Str e·n1"l h GS only f.l. 60 - ncre r pond but th e stro nm its e l f ' i s o f 
fnir s iz e . I f th e r e was D. f orme r nl cwife run i t 'J.~ S undoubt e'( 1:1 de st r oye d 
by it f i sh scrBen, which ha.s since rotted fl.wo.y . This stref.lJ11 of f e rs fAn op­
portunity f or de ve lopme nt . 

Jones Strearn 'wi th 0. pond a r e A. 'of about 360) [tcras h [\ s h [', d rill dewi fe 
fi she r y s i nc e about 1880 . This run, st 'l. rted by Rrtifici a l s tockin r; , is 
maint n;-inc d by pl:wi ng n porti on of Flach yE: ;~r' s run in the l ak e . 

Prospe ct Harbor Str o!Uil h as a poor run of a l e dV6S tod ay , but once 
h a d a much bette r orc . This run coul d undoubted ly b e r ebuilt unde r c a r e ­
fu l mrm nge1"lcnt . 

l ~fe st · Bn.y Stream has !1 f a i r s i ze d l :1.k e a r en (300 a cr e s) 'in '\[e st Bay 
Pond, which hns n. wood(m dClJIl s e ven fe e t in h~li f.,ht a t the outl e t.. The 
pr e s ence of a l edge !I t one e nd of th e dam vwul d ma k e i t eo sy to ins t nll 
n fishl adde r ', n d s inc e t he d~.m i f': us e d only to ma int :1in t he v: ,,,te l' l e ve l , 
ope r o. tion of the fi shway woul d be simplifi e d . 

Chioken ~Kill Stre mn h itS no r un, .but fill nrtificial ponel. of rtbout .. · 
50 a cre s illlpoundr.; d by n.n 8 - fo o t 9t one dmn could be us e d for ~l l e\'livc's , i f 
n l ndde r we r e cons tructe d . 

Se F.\ l Cove Brook on ~~ount Des e rt Is l;:',nd dr a ins two ponds tot f.l lin G 
315 a cre s . }. fevl ['. l ev·rive s nsccnd the:. brook about 200 y n r ds to fl po i nt 
whe r e the r eml'li ns of'''Rn ol d . dFJ.P.l bl o cks thfl st r c run . The r emov :1.l o f this 
obstruction would pe'rmi t l'ee s t ublis hni fl) n t of t h e ' run . ' 

Dennin~ Brook in. Some rvill e dr a ins 244 n cr~s . f fow' nl ewi ve s cs cend 
three - qu(trt e rs' o f Ct mil e to W1 8 - f oo t innsonry do.m:wi th n. drop ' of f ou r f oe t 
[" t the spillw3.y . As the dam is us e d only t o cr eat e' '1Xl Ctrt ifi ci ~1 pond it 
can e asi ly be made pa ss ab l e by the const ruct ion of t wo or mor e po ol s a cross 
the mai n stre ~'..m . · ." ... 

. . ' 

Gr er t Pond Stren.m. drains the l a r ge ct I nkG etTe n (1053· acr es ) ' on T:;oun t 
De s e rt I s l nnd, ~nd it i s r e port e d to h 'l ve n f l.ir ~~ l el';i f() run . The: st r Gam 
h Fl s n concrete dmn a t tidewf.l. t e r a bout four f ee t in he i Eht wi th n ste f3 p be r,ch 
b e low it '. .4. l Ci rge ·c bh'trc t e fishl o.dde r 'h '1 G b een 'provi de d but '1,t the t i me of 
inspe ction tho e de;e of t he l owe r pool W[~ S broke n . 

Hadlo ~kPond Stl!er.r.rn h ns such a ~mc.l l f lol'! th .'1 t it is 'pl"oba b l y ·not 
suitab l e f Qr O.181.dv8S .. ··· ;: :r .· ... . . 

. ' 
.. .. It is r. e porte d thnt' la few n l owivc s : s ce n d Jorde.n StrecJil;- which " ha s 

211 a cre s " of l nke :nr e n ; . Y e '1\re r o . informe d , rmd our ins p e cti on e' c onf irme d, 
t h nt durin!; the summe r low-w,·· t o r p e rio ds t he s t r o n.m b e come s s o di ffus e d 
through the 6 e1i wnll .. n.nd : gr nv E:1 1 b nr s nt the mouth t ho t ·i ·n i s "i-rrlp 0.sso.bl F . 

, . ::.. . 
. ! 

'78.shtn~ton County :-:--: In this . county there nre .10 rive r s vdth 'more t ha n . 40 
flc r e s o f l ruce aren in e a ch o f thoir b a.sins; . The-s e ro.t e r she ds ' inClude 
46 , 811 f.!. c r e s of I n.k e surfCt c e , of. wni'cb 28,407 ncre on t hr ce-strenms .-.I' e 
mar c o r l e ss Rcce ssibl e to R l el ~ves . 21 



Tunk Stream is b l ocked about t e n mi l e s from the mouth b y an 8- f oot 
d arn a t TTni onvill e . Construction of a fish l adder a t th is point would open 
more than 3, 200 a c r es of l a ke a r ea fo r a l ewife r es t o r at ion. 

The a l ewife run in the Narragu agus River 1'r a s dest royed a gr eat man y 
ye ars al';o by sever a l dams a t Che rryfield. The des truction of these dams 
by ice in 1 942 r e nde r ed considerabl e l ake a rea a cce ssihl e 'but further in­
spe ction 6f nRtur o.l obst ac l es will be necess ar y to de t ermine which l akes 
a re no ,'I us Ilbl e . 

Pl easant Ri ve r ( 860 acres) i s r e ported by A tki~s (18 8 7) to ha ve h o.d 
a l a r ge a lewife r un about 1820 . La t e r the ru.n was s toppe d by t he drun at 
Columbi a Fa ll s fmd it de cline d until th e c at ch was about 30 barrels ' per 
y ear by 1880 . A. s mall r un continue s t o GPU1t'ffi be low the- darn . 

The Ea chi a s Ri ve r h as a smal l run o f a l ewives, but th ey a r e not 
suffic i ent ly nume rous to be t ake n c OmMerci lllly . According to early r e ports 
( ~tkins 188 7) they we r e n eve r a s abundant in this river a s in t he East 

Machi as , . o1/lri n/!: pe r haps t o the ve ry di ffi cul t natur a l f ·nll s a t the h eRd of 
the t i de . ' yi th more th an 9 , 500 n cr e s of l ake o.vail nbl e f or spawning , this 
rive r should support E1. very l a r e;e run of a l ewi ve s i f the s e f alls ,'fe r e ma de 
p nssabl e . 

The EFtst Ma chi a s Ri ve r wi th the l a r ges t l ake o. re a Dcc e ssib l e to: 
rtl ewi ve s f"I f any of the s treams in Ho. i ne , h ns !l good a1 e1':ife run. I n 1 942 
it produc ed 69~,000 pou nds, s e cond on l y to Damari scotta . 

The Or o.n ge (YJhiting) Ri ve r v,ri th n ear l y 1,900 a cre s of l ::li<e :1.r ea is 
r e nde r e d ino.cce ssi b l e to a l ewi ve s by h i gh concre te d arns nt its mouth. 

The Dennys Ri ve r vd th 9 , 000 out o f 10 ,700 a cres of availab l e l ake 
a r ea. a ccessibl e t " a l ewives h a s a f a ir run. This run has n ever been ex­
cee dingly l a r ge wi thin the las t cen~ury . due t o dams t hat exi s :te d. in the 
rive r at various t imes , and amounted to only 1 26 , 000 pounds in 19 42 . This 
run coul d undoubtedly be gr eatly increas e d by prope r management, espec i a lly 
by keeping o pen the fishway into He ddyb emps Lake . 

The Pembroke Rive r once had a n ex c e ll ent run of a l ewive s a ccording 
to Atk i ns (188 7) but t o day the 1 , 900 a cre s of pot en tia). . spawnin g ground s 
are blocked o ff hy i mpass ab l e d rum s a t the mouth . 

RES TORA TION BY MEANS OF S TOCK ING 

. . 

The survey h a s shown tha t a l evri v es have been e limina te d from a con-
s iderable numLe r o f a ine str eams . Th e f irst ste p in r eturnin f, thes e st r eams 
to pro ductivi ty is re e ~tablis hment o f a run . The s e c on d s t ep , d iscuss e d 
under Man agement, is provision f or s e l f mainten~n ce o f the run by the di­
minution of de trimental pollution an d assur ance ,of f r ee passage b e twe en 
the s eo. and the l ake a r e as ne e de d f or spawnin~ r.nq nurs e r y grounds. 

In no known CR-se in whi ch the r.un t o a st r eam has be en complete ly 
dcstro ed, have t he <\ lewi v e s 1?ecome nat '"r a lly r eSlstabl i shed . ( Be l ding 192 1, 
nnd i ._e l0 and ":e l sh 1 925 ). Many i nst ances , howev e r, a re recorded, in 

. hich the plantin of adult a l evrive s in such a st r eam ha s r es ulte d in the 
r eestabl is m~nt of 0. run (Be l ding 1921) . 

22 



Se veral stre~s were s e l e ct'e d f or stock ing wi tho aelu ], t a l ev,ri v e s . _ 
during the 1 943 run. Be c aus e of t he short 0.ge of manpoV' e r an d ., asol ine 
the s e s treams we r e s e l e ct e d partl y on tho bas i s of the ir ac ce s s i bi litv 
from th e fishe ri e s s ta:tions at Boothba y Har bor F.<nd Cr:·'l.i g Brook from ~ 
whi ch the stocking tru ck s we r e. ope r a ted. The truck from the C-r a i G Br o ok 
Stat i on was suppli ed nnd ope r nt e d by the TT . S . Fi sh a n d. \ ;il dli fe Service 
A.nd the oth e r ' by the !' ~a ine Sea md Shore F i she ri e s Departwmt . fl_ Holo­
gist from the F i sh an d n il dli fo Se r v ice accompani ~d each truc~ to supe r­
vis e a nd a id in distr i bution o f the f ish es. 

These trucks he l d about 500 gallons of water when filled to t he 
proper l evel and were fitt ed with compressor s to aer ate the vvater . · . . The 
adult alewives were obtained froT;! t he Damariscotta and Orl and Rivers , 
by dipping them froQ the stream into wash tubs or d ir:ectl y into the 
tanks. Care Has t aken t o dip only a few fish a t a time to p r event . the 
weight of the t op fish froQ injuring those underneat h . 

Vfhe r e c onditions per Qi t t ed , the fish we r e r e l eased directly j_nto 
the ponds instead of into the stream . The truck was driven cl os e. to 
the pond, the fis h diPlJed directly into the pond . or carried in lJucket s 
or was h tubs f i l led with the vvat e r , and cmmted vlith a hand tall~r as 
they were r e l eased . Afte r r e l ease any t hat appear ed injured or \ile ak 
wer e r eQoved and s ubtrac t ed frow the count . 

The t emperature of t he str eam .-vas taken at t he tine eac h truck y:as 
loaded . No dif ficulty Has encounter_ed becaus e of temper a ture f or the 
first f e" l oads handl ed , but as the v-Feather be came Harmer it vias found 
necessar y, whe'n hauling l arge r loads , to keep t he viate r in t he t ank a 
fev! degrees ccoler than tha t of th'~ stream f r ol;1 ' ihich t he a l evrives we r e 
taken, by t he use of ic e . 

Tabl e 7 lists the s treams stocKed, los ses enroute , t emp8r a ture of 
the s treams, e t c . 11. total of 9 , 2 )..J.L~ fish Vien~ carried , 1,746 fis h died 
enroute or vlhile plant ing , rnal-ing iJ.. total of 7, 498 adult fis h, r ea dy f or 
spawning, pl anted in 13 streams . l-[es t Har bor Creek r ec e i ved the heavi es t 
stocking (1 , 969 f i sh ) because of its pro' rj.l11ity to J oothbay Harbor, \[he r e 
one of 1?he . truck~ vms garage d . 

The a l e\:ife has a ve r y h i ~h f ecundity . Beldinp.; (1 921 ) es tirnate d -' 
the number of eggs t o be from 60,000 to 100 , 000 pe r f emale . Tha t t he 
sur vival of the young mus t be hi gh is e videnced by the artificia l ma in-­
t enance , for more than a c entury, of a commercial run in J on es Stream 
(Wes t Gouldsboro) by planting about t en percent of each year ' s run in 
Jones Pond for spa,mi ng . Our observati ons of r uns in other str eams 1 0 d 
us to beli eve that the es capement i n most streams Hith c ommercial runs 
doe s not ave r age muc h highe~ . Ther e fore , althoueh the numbe r of a dult 
f ish hauled li:as not l a r ge , vfe ha ve confi dence that thE.. r esults ill ':>e 
satis f actory . 

Evidence that the a l eliives -v..-hich vre r e nlanted sna-,rned s uccess fully 
has already been demonstrated a t ~lest Harbo~ Crce~( . - In Ju l y , de nse s chool s 
of small a l eliJi ves , appea ring to lumbe r in the hundreds of thousands , r e ­
sul ting from t he stocking of the adults pla.'1ted in riest Ha rbor Pond durin,~ 
May , vre r e seen passing do"m t he nmdy constr ucted fis hladde r i nto t he 
harbor . 
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TABLE 7. --Al evdfe s tocking in Bai nu streams' dur ing 1943 . 

._----- ------~-.--

Temperatur e -- rTillnber of a l uiTlv"0S--
Stream Place "V/he r e ' ,\,{htn:e - StreillIl 
stocked Date planted_ l oaded pl anted Carr ied -Died St ocked t ot al 

Sheepscot R. May 20 Sheepscot Pd. 58°F. 600 F. ).+25 125 308 
Do . 21 Do . 58 58 546 164 382 682 

Lily Pond St . 25 Li l y pond st . 58 63 425 37 388 388 

lNest Harbor Cr , 17 West Harbor Pd . 475 6 1+69 
Do . 19 ])0 , . 58 63 331+ 217 117 
Do. 20 Do. 58 . 5 60 511 8 503 
Do . 21 Do . 57. 5 59 468 8 460 
Do . 21+ Do . 58 64 704 284 1~ 2 0 1, C)69 

Pemaquid R. 12 Pemaquid Pd. 52 429 1 428 
Do . 25 Do . 57 65 469 14 455 883 

Medomak R. 19 Medomak Pd. 93 60 768 578 190 
Do . 24 Do . 58 63 498 127 371 561 

VJins1 ov,r St . 18 ,\iiiEht Pd . 58 68 318 3 315 
Do . 19 Do . 58 65 260 0 260 575 

Carleton St . 18 Second Pd . 58 59 235 8 22 7 
Do . 18 Do . 58 59 453 105 348 
Do , 20 Do. 60 65 256 15 241 816 

Flander s St, 21 Fl anders Pd . 59 55 260 0 260 260 

lVlorancy St . 24 Morancy Pd . 60 S4 280 5 275 275 

1des t Bay St . 25 '\{es t Day Pd . 62 64 312 1 311 311 

Seal Cove St . 19 Seal Cove Pd . 58 60 2'50 12 238 238 

Denning Brook 20 Echo Lake 66 58 ' 256 16 240 240 

Tunk St, 25 Tunk Lake 64 64 312 12 300 300 

Total s 9, 244 1,746 7,498 7, 498 
---------~-
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MANi GEMErIT OF LE'ffIFE RUNS 

Introduction : - -Gi v~n a str am !i 11 a su fic ' ntl-' 1"1' 
wat ..; r for spa\min ", an f or th > devclopr.J(~nt of h_ 0 

flO1 : t o f avor mmstream passa e for the oun . d rin , 
alm;ifc run, once establish d, should no be dif icult 
cours e de trimental pollution r.lUst ba abatod 
obstructions to the mi ration of t hO) fi s h m 

Havin assured he fish unobstruc ted passa e to an 
spavmin grounds, the most important remaini > problem 's 
large enough proportion of each ~ r l s run to escape th ; 
a brood s tock . 

Except perhaps for a ver y f ev; str eams in hi hl rind strial' cd lo­
calities , obse rvati ons do not indicato hat pollution has been 
t nt f' ctor in the decline of the a l e'Eife rims in !1aine . his 
t HO factors that a ccount for mos t of th(~ difficul ti&s, n ely 
tions to mi r ation and failuro t o p0r rnit an adequate nUPlber of 
to spavm . 

Obstructions "to migration :--Natural obs tructions oc ur on 
the str eams inspocte d and mos t of thos e obse r ved coul d b~ 
passable . 

Exc ept for fish screens , a ll artificial . obs ructior s obs 'r1e . r 
due dire ctly or in irectl'r to d' ms . In m':1.ny c s es , stroans are blockc 
by dams Ion.., since abandoned by the 0 .... lers . T.l·:3 T' l.;. is 0 10 ical r SOIl 

why these structures should bE: pe rmitt f ; - to j.nterfen. ·'i.ith h ~ pro))er '1-
i zation and maint -'nance of the fisn..ry resourcos . } Jon s holdin itl 
to such an abandoned structur E: should '.Jo r·~ouirrd ~ ith r 0 open 
way throu ~h the dam or to porl, it similar c ctio both r s . 

Dams that <lre still in acti va us,_ pres .:n t a more s~rious {Jrob cr., d! 
to fluctuations in Hater l evels , to t OTI ')ora r:r dryin p o:~ s r-.a: b ds 
t o tho d<lng?r of des tro:rin " fis r.1 · r r atin" o·mstrl.;a~ b" \f Lr 
turbines , and pumps and to the: us e of he (.ntir _ c- tr _'lr.l 10': 

none for a fishv:a . 

Many of the fishladd Jrs observ-,d / ~ rL. poorly d 
and maintain8d ' thi:~r "' foro sinc scv .... ral m st b" b il 
runs r eturning from the s toc in.:; pro r~uri no ,r mil..: -fa 

. cuss ed in some ctail . 

T c basi r equirc}li1'nts of a s CC J sf 
a pas sa era over thl,; ali1 :or th -:.rios 
particul r stream t :a t " l .... v 
th ~ fisl must b > bl ... to mak th 
of xtreMe e ffort and r:1U-t 0 b 

e s 0 
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The ,:mtrance of a fish\"fay , i f l ocat ed t oo far dmmstrear,1 from the 
bar r i er, vrill be passed unnoticed by t he fish , v, hi ch t end to follow the 
main c hanne l unt i l barred by the dam . If they f ind such an entrance a t 
a ll i t is oft en found onl y vlThen drifti ng dovmstrean , exha.ust8d or injured, 
afte r fightin~ i n vain to pass the obstruction . The r e f ore , the entranc e 
s houl d be l oca t e d ve r y c lose to the f oo t of t he darn . If the dam is built 
oblique l y acros s the str eam, the entran ce to the: fis hrmy ~s us ua lly b es t 
l ocate d at the upstr eam end . One of t he pr ir.1ar y r equirerncnts for a ttra ct­
i ng fish i nto t he l adde r i s tha t the en t r anc e shall be loca t e q sufficiently 
close to the ma in current fr om the spilhmy or t a il r a ce so tha t fis h follow­
ing this c'UrTent vrill a l mos t automatically f ind t hmas e l ve s a t the 8ntrance . 
If it i s so favorabl y loca t ed t hat t h3 fi s h find it, then inducin8 them 
to ente r i s l argel y a matte r of prov i ding a suffic i ent flow of vrat er. The 
vol ume necessa~J depends to a great ext ent on that of the ma in stream . 

The most pr,!val ent type of a l ewife l adde r obs er vdd is me r e ly an in­
clined s luiceHay, i n Whi ch the vrater i s suppos ed to be somev,ha t r e t a rde d 
by a s eries of baf f l es ex t endi ng a l te r nat e l y fror.l each side of the flume . 
This type i s entire l y unsuitabl e for a dam of a ny he i ght, for, unle~ s t he 
incline i s ve r-J gr adual , the Hat e r r ushes through at high s peed . FUrther­
more , unless the darn ·i s very low, tho entranc e i s t oo f a r dmms tream . 

Fi sh have l ess di fficulty as cending a s e r i es of pools connec t e d by 
lovr f alls or short r api ds . The cons i sten t succes s of the Damaris cotta a l e ­
wife fishery i s pr obably dUG l a rge l y to a l adder of this type ., ,Yfuer e it 
is impracti cal to cons t r uct pools of natural r ock or mas onry , a s e rie s 
of wo oden or con cr e t e boxe s may be subs tituted -- such a l adde r ·is depict ed 
in figure 1. The drop bot;-rcen s uccess ive boxes shoul d not exceed t welve 
to sixteen inche s . The siz..,; of t he pool s can va r y sor,leVlhat in accordanc e 
'.rith that of the s t r ea'l1 and of thG run tha t mus t be a ccommoda t e d . In s trcarns 
with a good run, the boxe s should be: not l os s than s ix f e8 t long , four f ee t 
wide , a nd four fe e t deep . I f t he l adde r i s n l s o to a ccommoda t e salmon, 
it i s de s i rabl e to increase tho size some','!hat, thus a b ox e i ght f e e t long , 
s ix f eet vdde, a nd six f ee t deep provides a l adde r of ampl e proportions . 

It will be noted i n the sketch of t he f j.s hl adde r (fi gure 1) , t hat 
provis i on has been made for diffe r enc es in the l evel of t he wat e r in the 
forebay , by building tV-fO pool s pa r allel vr i th the f a c e of the dam . If t he 
dam is ve r:y high or subj c:ct to gr oa t f l uctuations in wat e r ·l e vel, t his 
number may have to be incrcast..!d . The exi ts a r e provide d vdth s top logs, 
so that the flovl[ can bc r eadily ad justed . lJlany dams , ins t ead of s top logs 
have a a t e se tting on the b otton of the · opCliing , that can b e r a is ed to 
a llmr vvate r to pass i nto the; fishviay by f l owi ng 'under the, gat e . This method 
of r e gul a ting the f lmV' , hOlifG ver, has c e r tain definite d i sadvantages . If 
the gate ext ends deep enough to provi de wat e r f or 'the fis huay 'when the l e ve l 
in the forebay iS~0W, the ope-ning i s so deepl y s ubmerged a t high w'ate r l evels 
t hat the fish rilUSt forc e the i r way thr ough the op,"nin g unde r the gat e a gains t 
a conside r abl e head· of wa t er . Fur t hGrmoro , wi th the i nc r ea s ed ·pressure a t 
hi gh l e vel$ the oponing must b e made ' so small, to compensat e for increas e d 
velocity of cur r ent that the space i s usually too small, We ha ve seen s ev­
e r a l othe r wi se ood l adders tha t vwr e · difficult fo r fis h t o pas s be caus e 
of undes irable vrata r gates . The pool t ype of l a dde r i s especially das irable 
for str eams .with a ve r y small summe r f l ow, as i t can be run effi c i ently 

.... rith l ess vvater . 
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I t "'oul d be. helpful in prevcntin the building of unsuccess ful ladders 
i f a fishery biologist "nd an cmgin8er vle r e consul ted on th J design and 
l ocat ion of e.J.~h fislwray previous to startin construction . 

From the foregoin it should be appnrent that adequate passage cDnnot 
b e assur ed merely by providing a fi s hvny . Rospons i bili t.y for the opera­
tion, insPQction, maintenance, and r e pnir of ;;ach fishvray nus t be definitely 
ass i Gned to r e spons ible parties . In a dition it is su es t ed that state 
fishe r y officials make at l enst an nnnual inspection and r eport on the 
condition of e ach fishvray . 

Provision for an adequa t e number of spmmcrs ; - - In unobstructed streams 
sui t ab l e for a l e'wi yes it is doubtful that many runs have been entirely 
destroyed by ove rfishing, but it appea r s certain that numbers of th~m 
have been kept .J.t ,:111 unproductive l e vel by f a ilure to p ernit nn adequat e 
number of adults to spnvfl1 . If too f CH escnpe to the s pmming rounds 
the r e vlil l be insufficitmt youn;~ produce d , but , on the other han , if 
a ve ry l a r ge number spavm the s urvi vnl r J. t e 'inl undoubtodl~r be lml8r . 
Thus it i s e conomi call;;r vlas t e ful to pe r mit e ither too fe r or too many 
spmmers to l ay thllir e g:ss . Tho numbe r of spawne rs "'[hich, on the nvera ge , 
vlill s erve t he l a r g,:;s t fis he r y is a probl '~;,1 to be so l ved for each str~am , 

and can only be asc ertained by ca r eful r ecords and obs crvntions ove r a 
numb e r of yea r s . 

Since the conditions of surviva l v.J.ry some /hat from on0 riv8r to 
another, one cannot assune tha t th i3 proportion of the r un that should 
be a llo'l cd to spawn in one stre.J.n is ne cess ~~rily ~est for another . In 
the streams r e cently stocked, it may be possibl e in s overal inst nces 
to obtain a ccurate c:s tim~t8s of the numbe r of adults survivin , 'rhich 
will y i e l d some b.J.sis for ca lcula ting the proportion of spa 'mors needed 
to rnaint ain a run . Em e ver, these figures VJill b bas ed on surviv.J.l ';lith 
a minimum nUJ--:tb er of adults . As a general rule the survival r ates decrease 
a s the population increas e s s o th3.t the numbe r of spavm,:; rs requi r ed as 
shown by this e vid(mce may be insufficient to maintain run that approaches 
the; r eal capacity of the str(; aLl. 

As accurate de t e r mina tion of the 00St number or propor-L10l of adults 
needed for spawning is a corn.plcx r.latt ~r , the solution of which r .aquires 
accura t e knovllc:dgu of c iltch and numb er of spmffiors OV8r nany Yo3.rs , i t 
is :iInpracticable to ga ther this inforr.lation for each of the multitude of 
s treaf:1S invol vod . It vlOul d b e Holl Ylorthiihilc , ho 'vover, to begin coll ec t ­
ing data b earing on this problem for t he chief nl eYJi f e rivers . 

Since no information exists on the a ctual nUT:lber of Sp~\m8rS that 
have been pernitted to as cend any of t he a l mfife streams, the onl y course 
that can be followed a t pr es en t is to att enpt to assure an .J.dequatc nunber 
by follovfing practices tha t h2vG proved s uccessful and by keepi ng a c cura t e 
r ecords of the c a tch and f ac tor s affect ing i t . 
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One practice that raay be lareely res ponsi1Jl <~ for curt ' ilin ~ the n 
ber of spavmer s be low the e cononic I Gvel is pL,rtnitting "'e irs and s~in(lS 
to be fis hed in sal t vTa t e r in the n.'lrrOH e tua ries of s o:,w of the str cl1:Js . 
These may t ake a heJ.VY toll of the fish be fore thev r i.:''' c:-t the s tr t:.J.t l, ·,'hero 
they a r e then s ubjec t ed to t he r e gul a r town fishery . This practice i s un -­
fair to the town tha t tries to mai nt ain a successful fis hery, since it 
Dus t mnintain the fishvlJ.Ys, ope r ate them, cmd SGe that a f a ir proportion 
of t he r un es c :1p(;S to spawn . So f a r as p oss i bl ; this doubl e toll hould 
b E.: e limina t ed and the agency running the; fi~;; hcry should have. i'u.ll contr ol 
of tho ca tch . 

Tho me thod us ed in taking the fish tiLLy havlJ a cons i der able influc·nc e 
on the 2.Jnount of es cJ.pement . In some of the smaller stroans th,) fishvlays 
may be entire l y clos ed on days vlhen fishing is be i ng done . If the fish­
VJQys a r e then l eft open f or the; full 1.~8 hours of Saturday and Sund.::ty , as 
provi de d by s tate l aw, a nd no ne t s or other obstruct ions a r C] us ed to hinde r 
the ir Cls c ent, f a ir es capemonts may r esult . However, this ma thod has cer­
t a in d i sadvo.ntage s . Al (;wi ves do not run s t e:'Ldily , but even during tho 
he i ght of the run may stop entering a s trE;:arn for t V10 or three d~7s :It a 
time if the wea t .1c r turns cool. In order to b e cort3. i n of suffic i e.nt cs ­
co.pen ent under the us ua l ne thod of fishin f,; in which tho number s p '.; rf;li ttGd 
to pass a r E:: no t accura t e l y es timated, the.: fishways should be I Gft OpE.:l1 
a t a ll times . At Dam3.r i s cotta the fishl,ldder is · a s (jrics of n .::ttura l pools 
forl:1ing a stream tha t r c untors the nain str(;.:J.r.l be low the dam . This side 
streDLl is a l ways open and no fishing is pouiittod in it. 

Probabl y thu · chi ef caus e of ove r fishing is thrj l e<lslng of a str c- 111 

to a cor.lpa ny or priva t (o indi vl dual. · The.:; br..;st procedure is for thl; tovm 
to do th(3 fishinr" with prope r r e gard f or thtj h r ood s tocle, and th"m s ell 
the fish taken . 

The i dea l s itua t ion Tvoul d f)O to ~1ave all fis)} l)a ss through the di ppinG 
pool. Then the toriD fish comui ttec coul d l et a ccrta l n pr oport i on of thu 
fish 8scapo by r e l e3.sing .a ve ry third , fourth, or fifth poolful, throughout 
the run . By keepinr, careful r ecords of tho nUD.be r of fis h c3.uGht , it viOuld 
be possibl e to estima t e quite 3.ccurate ly th'3 a ctu,:l.l numb E~ r of 2.1ol":ives per­
mitt ed to spawn o8;ch year . After <J. nur:1bc r of year s tho committe,] vroul d b.:.­
able to e s timate tho bust numb er of spawners for that s tre3.r.1 . 1:it h this 
knovlledge , thE) p roportion a l lovTud to spn,vm coul d be ch.3.n ,od fron ~r.]a.r to 
year in accordance vii th the size of the run, so tha t "l l <J. r ".Jr s h.::tre could 
bc caUGht f roEl l a r Ge runs and a smalle r sha r e fron s!:Jall r uns . 

RECOVII,:ENDl-I. TIQl\iS 

Tho s treams listed in t ab l e 8 should be made passabl ,.; for 3.1 m:ivcs . 
Nine of the str eams listed '>f~ re s tock c;d wi th a l , rjv8S in 1943 <lnd 3 of 
the r~mainder vlill r equirE.: stockill -, to fsC t runs r €:us t J.bl i sh-.;d . The stro.:u: 
a r e listed roughl~r in a ccorda nce Yfi th the ir appar r:. n t j.nportanc c to the 
progr am, based on tho spa,mi ng a r c:a to b .::: r~ndc :.lva il:J.bI e; , the volum,~ of 
s·tream f l ow, and the probabl e r l.; l ationship b · t f'~m thE: l; ,,-rpcnS Q of t 'J ·,lork 
and the s ize of the runs to be expoctGd . 
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TAnL~ 8. --Reco~~endations fo r a ction on s tr eam obs truc t ias l\ yt Ed app r oximat ely 
in the orde r of their impo rt an ce .];' 

==~===================== 

Stream 

P emaau i d R . 
Shee:ps cot R . 
Tu n.l{ St. 
Pa t t en St. 

Dyer R. 
Sain t Geor ge R. 

Eas t lVi a ch i as R. 
Pleasan t R. 
Seal Cove Br. 
Denning Hr. 
btlUs congu s Br. 
lives t Bay St . 
Ca rl e t on SL 
'.linslow St. 
Lvledomak R. 

Loca tio n 
of 

obstruction 

Bristol 
Head of Tide 
Uni onvil l e 
2 mil es from mouth .. 
Outle t Lowe r Patten 

Pd . 

TYve 

Con. dam 
Con . dam 
Lo g dam 
wood dam 
Wood dam 

Ou tle t DyAr Long Pd . Stone dam 
Union Vi llage Lo~ dam 
Outle t Senneb F. c Pd . C~n. dam 

Out l e t Gar dne r Lake Co n . dam 
Columbia Fa lls \'iood dam 
~remont Old dam 
Somesville 
Outle t W6bbe r Pd . 
:Near Gouldsboro 
Bluehill 
Ou tl e t ··Ji6ht Pd . 
~'I a l do bo r o 
Uinslow iili l l s 
.de low l'ledomak Pd . 
Below l"ledomak Pd. 

Passagas sawalKfag Ho lmes l"lill 
H. Poo r s iVli 11 

Stone d am 
1:3 ouldpr s 
\vood dam 
Stone dam 
.vood dam 
Log dam 
Stone dam 
Stone dam 
Wood dam 
Con . clam 
Stone dam 
Con . dam 
Stone dam 

Royal R . Ya rmout h 
Ya r mouth 

Y See t ext. 
~ Stocked wi t h adul t al ewiv es in 1943 . 

L~e 

Ap::l roxi- a r ea t o 
mat e b e made 

hei ght a ccess i-
ble 

( feet) ~acre s) 

12 21 2 ,753 
12 ?J 2 ,311 

8 ?i3,047 
6 
5 1 , 102 

4 576 
4 

12 602 
10 5, 58ti 

10 860 
'-, I 

315 3 =.; 

4 ?J 244 
Ra:lid 253 

7 ?J 3 UO 
r ~ 411 0 

6 -gj 
1~5 

6 
10 
12 

?1 5 320 
10 162 

7 122 
7 
9 ._25Q. 

Re commended a ction 

Provide a f i shl"ay 
Fi sh"'a.Y 
Fish,1ay 
Redes ign and r ebuild nresent fi shway 
Re cles i gn and rebuild -pr esent fishl,ray , 

r epair l eak s i n wing dam . 
Clea r ay.Jay r emC!- ins of old dam 
Fi sh",ay 
Fishway 
Fishway 
~odif y ladde r fo r a l~wives 

Cl ear 8'vay r t:ma ins 
J'i s hlo.r&y 
Cl ear st r eamb ed, construct pools 
Fish··ra 
Fi shway 
Fi sh\va 
Fi sh\'Jay 
Fishway 
Fish"ray 
.?i shhfaJ 
Fishway 
Fi sh"/ay 
Fish" /ay 
Fishw8Y 



, , 

The stocking program should be continued fo r four year s in each stream 
selected for s t ocking in order t o' es t ablish a run in ever y year of the ale­
wive 's f our-year age cycle . 

Someone should be given full r es ponsibility fo r t he oper ation and 
maintenance of each fi s hway . state f isher y off i c i al s should make a de­
tailed inspection and r eport on each fis hway at l eas t once'a year. All 
fishways should be , checked by a biolov, i s t during t he up- and down- stream 
alewife migrations to de t ermine the i r effici ency . 

Ac clira t e r ecords of the catch s hould be obtained by the State for 
ea ch s tream at the ' clos e of the al ewi f e fis hing season. 

To encourage adequat e management by the towns cont rolling the al e ­
wi fe fisheries, t he us e of wei r s and ,se ines for t he captur e of a l ewi ves 
near the mout hs of t he river s s houl d be di s cour aged . 

SUI1MARY 

The r esults of for mer a l ewife p;Lant i ne:s, coupled wi th s cal e r eadings 
f r om t hr ee river s , indi cate that the a ge a t , maturity i s probabl y f our 
year s in Maine and three years i n s out her n Mas sachus etts . Thus the f irs t 
r eturns f rom t he 1943 IJla ine s tocking a r e' expe cted in 1947. 

Ana l ys is of the dat a fr om t he s urvey of Uaine s treams shovvs tha t t her e 
i s a hi gh positive r el a tions hip bet ween the s ize of t he run t o a str eam 
and t he a cr eage of l akes and ponds a c cess i ble f or spawning and for the 
de vel opment of the young . 

The chi ef f a ctor s l imiting a l ewife production i n Ifuine ar e i~passable 
darns, poorly des i gned and ma i nt a ined f i shways , and over f i shi ng . 

Thirteen str e3.ms wer e s tocked 'Vr i th 7, 498 adult aleyri vos during t he 
, 1943 r un . Obs er va tions' a t livest Har bor Creek indicat e that t he adul t s r 8-

pr oduced suc cess f ul ly . 

Excluding t he f our l a r ger rive r s , the Andr oscoggin , Kennebec , Penobscot , 
and St. Cr oix , the survey sh'owed 162, 717 acr es of l akes ilvailable on str e:lms 
be t ween Kitt er y and Ca l a i s . Of thi s tot al , 78, 558 ac r es lie on s even str eams 
with hi gh power - dams a.nd industr i al devel opment s t hat r E::nde;r it somewhat 
doubtful i f the:; cos t of mak i ng thes e; s treams sui t.:l.bl e i.s jus t ifi ed for 
al ewife fiSher i es al one . An addi t iona l 876 acr es of l ake ar ea wer e found 
unsuitabl e and for 4, 013 ac r as no i nf ormat i on was ob t a ined . 

Of the r emain i.ng 79, 270 ac r es of paten t1al alcn;i f e l akos , only 28 , 93 2 
a'cr es , or 36. 5 percent, on t en s t r eams a r e s upportin~ r egul ar alewife 
f i s heries . Runs that a r 8 not s uffic i ently abundan t to be expl oi t ed com­
mercially occur on 11 additional str oams 'VIith 12, 332 acros of l ake ar ea . 
The runs to s even of thes e s treams, with 2,156 ac r es , cem be 'improved by 
proper management, and, in some oas es , by t he modi f i ca tion of fishv!3.Ys 
and thO' r emovcrl of obstructions .' ' 
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The 29,000 acres now pr oducin ood runs can be increased by 19 , 337 
a cres of suitable area , now wholly or l a r gel y inaccessibl e , by carrying 
out the r e commendations for stream improvement listed in T"bl e 8 in' con­
junction with a progr an of stocking for thos e s treams that a r e now devoid 
of runs . An additional 837 a cres of accessibl e area ,on four str eams , from 
vlh:i.ch a l ewives we r e elimin.:1 t ed by 'form,; r obs.tructions, Hor o r estocked for 
th8 first year of the four y ea r cyc l e in 1943 . fuon the necossary st'renm 
improvements a r e made and the runs r ees t ablished, the a l oviif o . spmmilig 
areas now supportin:; the r egular commercial f ishories will be increa s ed ' 
by 70 perc ont . 

Pr oduction from a l ewife runs iTl Maine can bo easily doubl od by carry­
ing out the sug '3ostions ombodied in t his r oport in r lJgard to fishvlaYs , 
na tura l obs.t r uctions , management me thods to guarJ,ntoc an adoquate annual 
spavming s tock , a nd b~r continuation of th(~ stocking progr.:lm . ' 
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