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INTRODUCTION

The increased demand for protein food, coupled with a decrease in the
available manpower and machinery, has caused a serious shortage in the fish
supply. To obtain the largest poundage from the curtailed gear and porsonnel,
the fisheries are turning to specles which will yield the greatest catch for
the effort expended.

In April 1942, the senior author pointed out that the alewife (Pomo-
lobus pseudoharengus) would be sought after, because it can be taken with
very little labor and equipment. The ‘fish are usually caught merely by
dipping them out of the water as thousands crowd up the rivers during the
spring spawvming migration.

For many years the demend for alewives has been light, since they
were used chiefly for salting, smoking, and as lobster bait. Their boniness
restricted their use as food. However, it was learned that camning softens
the bones, and several thousand cases canned in 1942 found a ready market.
The bulk of the increased 1943 catch was used for commercial canning, with
some being pickled and an unknown, but appreciable, quantity used for home
canning.

Alewives run into fewer rivers =nd are far less abundant now than
formerly. The production of alewives by counties throughout New Fngland
in various years from 1889-1938 is shown in table 1. It will be noted that
the total catch has fallen from an average of more than 10 million pounds
during the first four years in which the fisheries were canvassed, to slight-
ly over 4 million pounds during the last three years for'whic¢h statisties are
available.

These figures on'alewife production are not necessarily closely asso-
ciated with abundance, but to a large extent reflect the demand for the
species. This is illustrated by the grest drop in the eatch during 1933,
when the prices of the more popular fishes were ut extremcly low levels.
Because of the scattered nature ond seasonal character of the nlewife fishe-
ries it is difficult for statistical agents to obtain complete rccords of
the annual catch by the method of canvassing the fishermen once a year. For
this reason, these catches should be considered as minima. However, the
figures suggest great changes in the productive capacity of various loeali-
ties due to the disappearsnce or diminution of the runs to certain rivers.

Tn the Connecticut River, which according to H. M. Smith (1899) was
the second river in New England in the production of alewives, the catch
amounted, in 1896 to 795,000 pounds or 79 percent of the total for Conneccti-
cuts This great run has almost disnppeared snd the total take for the state
is now negligible. (Table 2)



; TAELE 1,~How England catch of slewives ty yeers, counties and thtol.y

31980 i
counties 1889 1898 1902 1905 1919 1928 1929 1930 191 s e T T

Oombsrland, . 776, 5%5 145,000 33,600 40, 000 4,925 8,041 17,258 . 16,950 52, 150,600 10,600 20, 600
Hanoock . . . 159, 122 631,600 393'%3 531,650 254,645  U35,750 361,978 . 501,006 98,083 192,630 653,100 548,200 586,400
KBOZ:, o Jas s 616,750 734,925 836,850 1,099,250 553,060 380,425 1,121,000 - 577,716 456,298 436,240 455,200 460,800 413,900
lancoln . . . 1,348,550 2,382,300 659,100 768,286 364,500 714,600 759,467 750,500 675,833 581,440 1,320,000 689,400 1,052,200
Panobmoos % os ¢ 6.5 e 8,500 ¢ .6 5, 000 00 o 5 s s N e eV T s M e e v ol M e wie SN ie %l
Sagadshoc . . 274,100 ‘7,500 458,900 513,000 225,200 %o, 600 Lo, 500 8,000 64,000 15,000 40,500  10%,000 90,000
Valdo . « » 14g,770 125,100 37,150 31,500 L0000 "7 e B o o GO 0. 57 s w0 e T m s el R R
Vashington. . 455, 800 286,700 1,423,825 321,000 219,650 365,000 410,500 211,598 634,701 326,615 644,000 750,000 887,000
ToREe sle ot s -s Y, 000 8,720 15000 . o ToF it IBT, 00 - 110,850 o.%s &6 lnr wls Bis e 98,567 110,600 225,000 120,000

Total 4,379,637 4,225,625 3,860,528 3,321,586 1,647,980 2,131,916 2,820,947 2,129,495 2,795,895 1,703,878 3,373,900 2,818,000 3,240,100
e ——

Yew Hampahire
Bocizingham. . 140, 400 325,000 475,000 JPP.000 o v o s & o Hhs BE.000F sud TBai s « v ke b ok s o e v o . WA e e
Massachusetts
Bernstabls., . 2,756,480 1,U436, 2,948,350 1,636,300 1,632,866 360,000 106,376 361,808 487,000 314,000 ,600 33,100 195,100
Bristol . . . 4k, 300 608, 7 70,292 581, 000 195, 596 2,667 3, 866 6,248 18, " \’2‘6 B Wt e
Dukes . . . . 28,100 497,561 356, 008 218, 280 761,150 627,240 6&7.? 785,940 657,475 , 1,500 61,100 3.000
Eosex . . . . 115,632 106,600 57,200 1,E08,1400 ,815 523,265 267,860 197,250 237,540  3%,3% 550,200 231,900 269,100
ERnfolilE 0 T T i e 2 v e e 2 e P 37,500 3P0 B Thn s @ eaith R e s P es i b Al se o e o Bha o &'d
Hortole ™ o M0 0 3 8RB .. TR0 xw e 32,000 25, 000 22,500 15, 000 O S5 a aa R O BN R
Plymouth. . . 526, 104 321,995 599, 000 624,900 426,050 601,500 . . ... 397,500 744,800 175,000  3ME,000  N30,M00 480,700
ooy A N S SRR PR T N TR RPN - 800 101,300 315,700 18,000 51,700 8,800 24,500 329,400 6,900
Total 3,910,616 2,971,431 4,630,850 4,936,180 3,103,177 2,247,972 1,385,852 1,789,846 2,212,019 923,056 958,700 1,085,500 . 957,800
Rhode Island . v
Bristol . . . 1,000 30,150 35, 120 ST o BN bt 35 % il s e s » B alE 22,176 10,000 5, 000 22,500 19,000
Renlas alis €% ols .o 4.8 3000 & w00 = FIR0 L, .. ¢ . o - s Sl e Ban

9,800 150 e s o B ekl el b o ik
Newport . « « 419,000 342,000 262,120 264,270 260,550 114,570 93,439 66, 050 6982 ..... 15,300 58, 300 47,%00
Providence. . 13,500 17,000 BB o aBE s« v e Vel v e o 1,620
Waehington, . 1,088,350 757,702 289,300 309, 500 9,015 46, 8o 25,950 120,000 33,500 166,000 35,100 137,400 114,200

Total 1,521,850 1,852 T0N,890 596,50  269,%5 161,410 19,389 16,00 126,788 176,000 5540 215,200 180,60

Connectiont "
’drﬂd‘ o .8 ¥V > 9.9 0 Siad B 9 ¢ %'y & 9 (2 W B = DI DI DI - m..--.- T R e 5.0 4599
Kartford. . . ..... 53,045 1,168U68 896,90 40,361 7,000 5,080 ..... 200K ,.... 1500 &
:tuhux.. l&:.gg: Zﬂ.pg Z‘g.gg 2%7.22 ’.73 2,000 BN s % et 2,000 csesee e e spense
.'&'q.. ’ . y v T TR BREERL - B T F "SEE® I o s ol ov e 5 SN HOS B o592 H
Nov london, . 3280  W.Jo0 226,778  TLTIS 3.9 6,660 © C 1,80 1,00 396 1500 2,600  ®,000 1280
Total 53,272 86g,boo 1,663,153 1,232,028  177,1%0 15, 680 9,250 1,000 27,484 15, 362 17,600 4, 800 28, 300

— :_w
Orand total 10,005,775 9,538,908 11,334,421 10,210,384 5,197,872 4,556,978 Y4,393,438 W,106,391 5,162,126 2,817,296 1,405,600 4,206,900 4,306,800

v Tigures published by the U, 8, Buresn of Fisheries, tuhuunhmnm'uﬂaﬁq-.¢—wm
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:ff@BLE 2. --New Fngland alewife

catch by stﬂtes.i/

Year

and Wildlife Service.

o

Maine N.H. Mass. R.TI. Conn. Total

Pounds Vnlue
1880 1,894,202 ‘425,000 3,751,059 2,978,000 770,000 | 9,728,261 | 8103,285
1887 | 2, 754,819 100,450 4,130,277 1,560, 300 17,606 8,563, 446 113,952
1888 3,979,994 146,750| 6,291,936| 1,739, 300 25,200 11,283,180 | 138,130
}889 4,379,637 | 140,400} 3,910,616 1,521,850 53,272 10,005, 775 | 103,751
1596 3,388,326 | 293,671 5,356,489 2,076,960 | 1,001,188 | 12,116,634 | 113,420
1898 4,225,635 325,000} 2,971,431 | 1,148, 452 868,400 | 9,538,908 76, 959
1902 | 3,860,528 | 475,000| 4,630,850 704,890 | 1,663,153 | 11, 334, 421 89,289
1905 | 3,321,586 | 122,000| 4, 936,180 598,590 | 1,232,028 | 10,210, 384 92, 957
1908 | 2, 525,000 .121,000 4,574,000 288,000 | 1,026,000 | 8,534,000 81,200
1519 WEC, B0 1 .. & ¢ o) 3,103,177 269, 565 177, x50 5,197,872 | 121,700
1528 Ly BBLOTTd ¢ o o o} 3,592,299 405, 737 116,306 | 4,282,419 53,229
1928 | 2,131,916 « + . «| 2,247,972 161, 410 15,680 | 4,556,978 51, 954
1929 2;820,947 58,000 | 1, 285, 852 119,389 9,250 | 4,393,438 10,126
1930 | 2,129,495 |« . . o | 1,789,846 186,050 1,000 | 4,106,391 36, 722
1931 2;795,895 B e 2,212;019 126,728 27,84 . 5,162,126 i1, 701
1932 | 2,296,287 | 19,800 1,16&,283 12,4704 .. 19,339 3,872,179 18, 739
1936 1,703,078 « « « ,925,056_' 176,000 16,162 | 2,817,286 16, 837
1955’ 3,373,500 i 958, 700 55, 400 17,600 4,405, 600 25, 467
1937 | 2,818,000 { . . . «|. 1,085,900 218, 200 84,800 ,206,900 21, 986
19880 3140, 100 Jis s oo | - 957,800 180, 600 28,300/ = ,306,800 19, 985
1939 2,954,800 [« ¢ « o 946,000 22, 600 113,800/ . 3,936, 700 27, 49
19401 2,260,300')-s . . 879,000 20;260' 33, 900 3,193,400 19,14l

l/ .Figufes publishéed by the former 1. S. Buresu of Fisheries and by the Fish



In 1880 the Rhode Island crtch wns 2,978,000 pounds, but fell
steadily to a low of 20,000 pounds in 1940. It cnme chiefly from a
large number of small-streams nnd brackish shore ponds. The run in the
Warren (Palmer) River, which produced 161,000 pounds in 1896 has fallen
to very small proportions due largely, according to Beldimg (1921),; to:
l=ck of uniform fishing regulations between Rhode Is}and and Massachusetts.,
Tmtil the problems of pollution, impassuble dnms, :nd stream flow heve
been solved, it is doubtful whether sizable nlewife runs can be rosto?ed
in Rhode Island. :

i

The alewife fisheries in Massrchusetts have soriously declineéd
from their former abundince. Averaging between four and five million:
pounds in the period bhetween 1880 nnd 1896, production has declincd to
sn nverage of one million pounds in the last ten years. ;

; . : ; : l

Drvid L. Belding (1921) in o rcport of the Divisionjof Fisheries
rnd Grme of Massachusetts sums up investigations nndde hetwgen 1912 wand
1920, which show that the decline in the fisheries was cqu%ed by impassable
dnms, pollution, overfishing, and the climinatien ‘of spawning grounds.
"Largely ns a result of the interest arouscd by the deplorable conditions
brourht out in Belding's report,.fish ladders have becn constructed: over
several of the dams rnd repairs and alterntions made in many cxisting
fishwnys. ‘ i ;

Overfishing has begn caused to a great extent by the praetice of
the towns of leasing fishing rights to the highest bidder, usually for
only one season. This system of .short-time.lenses puts a'premium on ex-
ploitmtloﬁ, as the succcssful bidder has no financinl interest in the fu-
turc of the fishery. ' j L L

#1though pollution has been abated to some ¢xtent, 'the highly in-
dustriclized character of the const of linssachuset$s renders it doubtful
whether many of the strenrms in congestcd areans can|be :cleared of* pollution
nt o cost commensurnte with the possiblé vrlue of $he alewife rums. :

Fxtcnsion of the rlewife fisheries in Massa¢husetts, .cxcept for.
the building up of cxisting runs, is seriously h:ndicapped By the elimina-
tion of many former spawning grounds. More - nd morde ponds and lakes are
being reserved for wnter supplies and strenms have ibeen diverted- for: the
flooding of orrnberry bogs. -

The greatest opportunity for the restor-~tionr of a reslly large ele-
wife run in Massnchusetts is nfforded by ‘the.lMerrimane River.' Bven as lnte
~s 1896, with the river dammed <t mnny points, it produced 472,500_pounhs
of nlewives nnd thus wns the fourth largest producer-in New Englands : The
present run is negligible. g ; :

At one time ~lewives abounded in several riv%rs in New HﬁmpShire;
especeinlly the Piscataqua, Exeter, and Nowmarket. owevery hdcording to
ftkins (1887) in 1880 the main upper tributarics of} the Piscataqua had
been demmed for morc than 200 years and the main river-iﬁscl% hnd more
rocently becn obstructed. In 1896 the catches of these three rivers
(Smith 1899) werc Piscntaqun, 24,000 pounds; MNewmarket, 26,000;.and Exeter,
244,000, 8inceé then the alewife fisheries ef New Hampshire have further
doolined until there arc now.-no runs of cémmércinl importance.

o

A



e ontoh in Meino has hold up bettor than thoso in any of
dnnd. states., In tho six yonrs for which statistics wire
od batwoon 1880 ond 1898, '“ainc nccounted for 32 porernt of the
Nev mé entech of 10,200,000 pounds. In tho last six yo-rs on

h i are available, from 1933 to 1940, Mninc producod 78 peroont
[ th mrup ontcb of 3,478,000 pounds. The drcrcase in the Maine toke
botween the carlior snd lator poriods wns only 17 poreent, from 3,272,000
to 2,708,000 pounds. In the remaindor of Mew Fnglrnd tho ontch £911 Fror
6,934,000 to 770,000 pounds - n rcduction of 89 pereconts.

S | " daonnuin ubundnnoe, and in the number, of runs in Main:c hns
notually been £ar greater thon would rpnenr from sthe stotistics, ns is
brought out in.detail below. Breonuso of the gront possibilitiocs for de-
velopmont und restorntion, Maine wae choson for the first scasen's work
on =lewives.

LIF® HISTORY OF THE ALE' IFE

Adult rlevdives nscond the stremms in tho spring to spanwn. ‘s the
eggs "re not dopositnd until the wntor temperaturcs have riscn to suitnbl
levols (usunlly 556° to 70° F,, Relding 1921), the mirretion in goncr-l
occurs errliar in tho southorn part of Now ™nplrnd.  Tho runs south of
Cnpe Cod mxko their first appearnnce between:the 1last of March -nd the
middle of April. In contral Maine, they nppasr between the last of “pril
mnd tho first wock of May. In most of the stronms in onstern Medne nles
wives nre not expected until ~fter the first of liny.

Alewives spnvm chiofly in lnkos -nd quiet stretchos of stronm.
However, we have obsarwv:d them spawning in n modornte surrent, when mor
suitcble places were not available,

The eggs are rdhesive ~nd cling ti-htly ‘to stones, s-nd, nd othor
materinl on the bottom. The incubation period is vory s"ort, rnging froe
48 to 96 hours nt 72° F. (Beolding 1921) to six duys nt 60° Fu (Bipclow
and “olsh 1925). ‘

" fhe young dovolop mpidly. do-ocnding to salt wator when from one
nnd one-hr1f to four inches longs In the Pomnquid River voung ~lewives
woere entoring salt water on July 14, 194 at » length of less th-n one
and ono=hn1f inchess This, however, wrs oxcoption-lly onrly for «lewivos
to be desconding stronms in Mrine. Cnroful inspeotion, rt tho time, ro-
vonled no young descending the two largest alewifo-producing rivers in this
vioinity, the St. George 'nd Damoriscottn. In 1941 the bulk of thc young
rlewives dosoonded the Pemaquid durdn~ fupmst -nd « s-mple tcken on Juguet 12
navernged about ono rnd threcegu.rters inches in length. [t is foner 11y ro-
ported thnt the bulk of the young ~lewivos outwrrny mirrrto to 8-1t wnter
from late m w September. - -

4} 'Mh rmmhommuuumor speoming thntﬁoc;:l{.

-p-mm -w&omiofﬁohmgm. 1thoush

‘ mm ! the grent mejority of the ndults survive
‘ trerms wo have obsorved mumbers of them




n second time is n question. Bolding (1921) is of thc opinion that they
.probably sprwn but once. Our ex-minntion of senles from the 1943 runs in
the Orland nnd Damariscottn Rivers in Maine and the Nemrsket River in .
Mnssnchusetts indiented thot in cnch river nlmost the cntire entch wes |

- composed of one nge group. This strongly suppests thnt wvery ‘few ndults,
spawvm more than once. This aquestion e-n be settled later from nnalysis
of . the ,returns. from stocking expcriments. ;

The length of time that alewives spend at sea seems to varJ from
southern to northern New England. Belding reports from stocking experi-
ments in Massachusetts that mature fish return to a stream three yesrs
after adults have been planted there for spawninge The 1. S. Fish Com~
mission (1874) states that when seversl hundred spavning alewives were
placed in Xeene's Pond, which had an outlet into the Calais River, Maine,
adults returned to spavn four years after. We obtnined scnle samples from
three rivers, one having its mouth south of Cupe Cod (Nemasket) and two
in Maine (Damariscotta and Orl-nd). FExemination of these scnles showed
three checks on 78 out of 82 samples from the Nemasket River. Samples
from the Damariscotta River had four checks on 83 out of 88 exrmined, and
Orlsnd River nlewife sceles the srme number on 25 out of 25 exnmined.

This would indicante that returns from stocking experiments in Maine rivers
nny be expected in sbout four yecrs.

The difference in age hetween the nlewives from the Nemasket River
ond those from the Daumariscotts and Orland Rivers is reflected in their
sizee In all three rivers the females averaged between six'qnd_ﬁine milli-
meters longer than the males, Comparing fish of the some sex, the Nemasket
River males avernged 258 mm., whilc those from Dnmariscotta and Orland
Rivers averaged 269 and 270 mm., respectively. For femanles the averages
arc 267 mm. for Nemaskct 1&,1nst 275 nnd 278 mm. for the northcrn rivers.
The lengths. nnd weights of thesc semples arce summarized in toble 3. It
will be noted that the weight for ~ny riven length (t-ken from the re-
gression curve of weipght on length) is greater for Nem:esket clewives thun
for those of the.northern rivers, regardless of sex.

Altheough the evidence indicates that the (lewives in the Damariscotta
snd Orland Rivers are predominantly four years of snge, it"is not suggested
that this holds truc in all Maine rivers. AMAlewives from ccrtain streams are
reported to avernge noticcably smaller than those from other streams in the
same locality. It is quite possible that an earlier seawnrd migration of
the young or n different fresh-water cenvironment mig ht cause the fish: from
some streams to mature sooner." |

SUITABILITY OF MLINE RIVERS FOR ALIWIVES

The first 'step in a restoration snd manngement progrem for the Maine
nlewife fisheries was to obtain detailed information on the present and
former runs and on the present suitnbility of 1nd1v1du al streams for the
devclopment and m~1ntunnnoo of cormercial runs. i

As & preliminary, a 1list was prepored, from topographic~l mnps, of
all the streams of any size emptying into salt woter between Kittcry and
Calnis.  The lnke and pond freas of these 115 strenms, with the cxception

okt



T-BLE 3. —-Length =nd weight of slewives from three New Englend rivers in 1943

; Males 3 Females
Item
Nemzsket Damariscotta Orland » Nemasket Damariscontta Orlend
s : River River River River River River
Number of specim-ns - 38 191 349 L5, 227 301
Average length in millimeters 257.8 267.9 265.7  266.9 275.0 278.2
Average weight in grems 241.3 okl 7 241.0 274 .1 273 .4 2719.3 . &
Weight- in gr=ms from regression
curve of weight on length:i- :
- ae . A o+ L+ o +
at 225 millimeters 139 = 15.% 173 - 15.7 146 - 15.3 @ 191 - 21.1 157 = 16.9 162 = 17.5
’ : 1 5
at 250 millimeters g Bag 5oty 1witong 2alEtp @ TE b AL
+
ot 275 millimeters - 269 L 215 a5y Y op0  osu i o6y 2on I %23 69 foesg 26r I gElg
o ’ + + + 2 - S o a8
at 300 millimeters - . 314 - 25.1 301 - 31.6 322 - 33.8 364 - 35.3 339 — 36.3 334 -~ 36.1
: + : ; '
at 385 millimeters 361 0z9 o666  weSkog Igr=ifie e dine g I AR

Standard error of estimate of
regression curves in percent 8.0 2 10.5 10.5 ~ R T 10.8




of the St. Croix, Penobscot, Kenncbee, nd Androscoggin, were calculated
by merns of planimeter mensurements, cxcept those for which the arcas
have been published in the State of Maine fish survey reports. (Cooper
1939n, 1939b, 1941, 1942) ol W v

Commissioner Arthur Greenlenf of the Sen nnd Shore Fisheries Deprrt-
ment sent questionnnires to the wardon of ench district nsking for certain
dnta on loenl streoms. In response, more or less complete information was
received for 52 streams. The nuthors mnde » personnl inspcotion of 64
strenms, paying speecial nttention to fishwnys, dnms, nagtur-l obstructions,
stream flow, ond extent of spawning arons. Photographs were token of most
of these features. Reports on other strenms were received from various
sources. Altogether some informntion was obtained on 110 streams.

The complecte list of strerms arranged from south to north follow-
ing the const is given in table 4. /Annlysis of tho data presented indi-
cntes thnt there is n distinet relationship between the lnke nren ncces-
sible to alewives -nd tho size of the run in each strcames. Thus teble 5
shows that no streams with less than 20-39 neres of lake have a commercicl
fishery and none of the rivers supporting regulnr fisheries have less than
320 ncres (half n square mile) of lake aroa. Therefore in discussing the
possibilities of restorntion by countics the streams with less than 40 anecres
of 1lnke surface have been ipgnored.

The number of’strenms in each county clrnssified aceording to lake
aren is given in table 6. It will.-bo noted that of the strenms (72 out of
111) with more than 40 ncres of lnke, only 12 lie in the four southern
counties, 25 in the threc centrnl counties, 'nd 35 in the threec castern
countiese.

York County:--Only 6 strecms in York County contrin more than 40 acres of
leke surface in their drainnges. The warden's reports indientec poor nle-
wife runs in the York, Mousnm, Kennebunk, nnd Suaco.Riverss The southern-
most of. these, the York River, has no record of ever having had n commer-
cial run. The Mousnm nnd Kenncbunk Rivers have severcl dums without fish-
ways, rnd therefore no commercinl run con be ecxpected. Access to most of
the large lake nrce of the Snco River is <1so blocked by dams. The dams
ot the town of Snco are reported to be provided with fishways, but no in-
formation wns obtnined on their effectivcness, If these dims are passable,
343 ncres of lnke is ncecssible. /As n whole the outlook for nlewife resto-
ration in York County is discouraging nt present.

Cumbcrland- County:--The only streams with over 40 acres of lake area are
the Presumpscot nnd Royal Rivers.. At one time nlewivos necended the Pro-
sumpscot into Sebngo Lnke (Atkins 1887) but nt présont a series of im-
passable dams has elimindted it s man aliwife spavming ‘area, The Roynl
River is blocked closc to the mouth by two dwms. The first about 7 feet -
in height is built of concretc. The sccond dam is of masonry about 9 feet
in height, but a ledge in the center of the strenm would f-cilitate the
construction of & fishway. : ' LAt

Sngadnhoc County ;--Nequasset Brook with 430 ncres is the only stream in
this county (excluding the Androscoggin River) with more than 40 acres of
lnke surfnces The 15+ to 18-foot conerete drm nt tidewnter has a well-
designed masonry fish-lndder. The easy nscent provided by the series of

8




TABLE

4e=--flewife runs ond loke arcoas on 115 Maine strenms

*lewife run

Lake areca

in acres
Name of Lt TR Sources
stremm prgsent Formerly aczeési— To?nl of inii?- Refiarks
bl crea matior
York County
Spruce Cre None None 0 0 w
Brave Boat Cr. None None 0 0 b , :
York R. Poor 46 46 W F Stream small and
very brushy,
Cider Hill Cr. ? ? ? 87 Probnbly the "York"
: riyer reported
s et with a poor run.
Cape Neddick R. None Mone ? 157 W
Josias R« None Tone 0 0 Vi
Ogunguit R. None None 3 3 W
Viebhannet R. None None 7 2 W
Merriland R. NMonc " 0 1z L
Branch Br. None 9 ? 3 Vi
Mousam R. Poor Yes 0 1, 842 W, 0  Dems near mouth
Kennebunk R. Poor 0 244 W Dams necar mouth
Batson Re. None f 0 3 W
Fatible e or None 7 3 3 Vi
Davis Br.
Saco R. Poor Yos (] 4,204+ W, F, 0 313 acrcs accessi-
‘ ble if fishways at
Soeco sfre ’p“.as.',nbl‘:
Goosefare Br. None None 0 0 ¥
Cumberland County
Little Ra Fair 20 20 w
Scarboro R. None 0 0 0
Nonesuch R. None 0 0 0
Red Br. None ? 146y 0
‘Stroudwater R. Wone 0 0 0
Presumpscot R. TTone Good 0 28, 187+ 0 Formerly cntered
Sebngo Lnke
Roy~1l R. None . 0 250 F, O
Cousins R. Tone 0 0 0
Bunganuc Cr. one 0 0 w
Sagndahoc County
‘ndroscoggin R. None Yes 0 ] 0
Vhiskeag Ste. Poor 15 15 W
Trinnegance St, Foir ? 39+ W
Nequasset Br. Good Good 430 430 w, F, 0
McFarlin's St Proa 7 6 W
Cathance R. ? Yes ? 16 0
Abagadessett R. ? 0 0
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TABLE 4. (Continued)
Lake area -
Mewife run in acres
g of 8 - iSomurees
streeam o 2B Formerly . —on ... Total op infop~ Romarks
present accessl PR i
wle matior
Fennebec County
Kenncbee Re None  Excellent 0 0 Formerly ascend:
‘ ed "to Norridge-
' " wock Fellss
Cobboscecontec St. MNone  FExecellent 0 11, 546+ 0 ¥
Nehunkeng Bre. ? Yes ? 183 0
Lincoln County
Enstern Re. ? Yeos ? 73 o
Sheepscot R Poor  Good 0 2,839 W, F, O Sheepscot Pond
. stocked in 1943,
Dyer R. Poor Yes 0 576 We Fo -
Deer Meadow Br. ? 2 80
Lily Pond St. ‘None Ycs 63 63 F, 0 "Lily Pond Strear
stocked in 1943.
Back River St. Poor  Ycs 0 64 Fe 0O Uscd as q water
- supply.
Vlest Harbor Cr. Mone Good 159 159 F Hest Harbor Pond
stocked in 1943.
Damariscotta R. Very  Txcellent 4,463 4,463 W, F, O
~ood
Pemaquid R. Fair Good 50 2,803 W. F. O Pemaquid Pond
stocked in 1943.
Muscongus Br. Poor Yes 253 253 W. F. Stream partinlly
‘ e obstructed.
Vedomnk R. Poor  Good 0 809 W. 7, 0 Medomak Pond
. stocked in 1943
Goose R, None e 48 0.
Knox County : . X
St. George R. Good  Excellent 1,569 5, 745+ +W¢ Fo Necds spgvernl
fishways.
Oyster R. None % ? 110 0 3 :
Mill R. 1 ? 0 343 0. Used as a water
y - supply.
Tenants Harbor None Yes 0 107 W
Marsh '
Veskeag R. None  Yes 0 0 w ;
Goose R, -None  None 0 80 Fi: 0 Steep:matural
Mezunticook: R. None ? 0 1,332+ g 0 falls
Vinanlhnven St. Poor 0 164 0 '



TABLE 4. (Continucd)

. ) Alewife run ~ Lake arca
Veme of ' in acres S;urc;s
TTen of infor~
VR At Formerlvy accessi- Total mationk/ - Remarks
present ble area J
Wnldo County
Ducktrap Re ’ flood Yes 816 1,040 W, F, 0
Little R, i Mone 0 0 Fe O Used as a wnter
: supply
Passagassawau- Poor Yes 0 567 W. F
Wescot St None 0 50 F
Goose R. Mone 0 1, 370+ Fe O
Scarsport St. ; Poor 0 56 F
Mersh R. or il ? 155 155 0
Colson St.
Msirsh St ' None 0 156+ Fo O
Penobscot County =
Ssuadabscook St. Poor 0 456 F. O
Penobscot Re Pner Yes ? F. 0
Sedgeunkedunk St. Poor 0 1,195 0
Mill Cr. Poor 185 125 F
Hancock County
Mill Sty 2/ None 0 48 . W. F Used ns a water
; : supply.
Orland R. Very Excellent 1,103 3,915 W. F. O
good
Pierce Pond St. lone 0 111 F Steep gradient,
could possibly
be made accessible,
Winslow (Cove) St. Poor 0 125 F Tight Pond
stocked ‘in 1943.
Parker Pond St. None 0 52 V. F Small summcr flow.
Walker Pond St. Fair Good 697 697 W. Fe O .Fishway needs
_ . attention.
Cnrleton St Ar o Doty Good 0 411 F. O Second Pond
*Allen Mill St. stocked in 1943
Mill St,8 None 0 0 F :
_ Peters Br, ' None 0 30 F Strenm-$mall ~nd
' / ; brushy.
‘ McCards St. None , 0 16 F . Stream small and
: brushy.
Western (Mill) Br, Poor None 0 -0 F Alewives were
introduced here.
Patten St. " Poiee Good 1,102 1,102 W, F,.0 Fishways need
attention,
Union R. Paor Good 0 31, 751+ F. 0 Very high dam
near mouth
Kilkenny St. None 0 0 F

3
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TABLE 4, (Continued)

12

Alewife run Fake PR
in aores Sourocs )
Name of - of info:l'- Remarks
stream At ikt Total mation
roEert Formerly o S :
’ ble
Egypt St. None 0 0 F
Taunton (ill) Br, - Good Yes 345 345 F
Card Mill St. or Good Yes Tis 715 F 5
Hog Bay St,
Little Pond St. None 0 28 F, High natural fall
Basin Pond St. None i 7 F Very small streer
Flanders St None 55b 555 4 Flanders Pond
o stocked in 1943,
Morancy St. None 60 60 F, Yorancy Pond
' stocked in 1943
Jones St. Good 360 360 7,
Prospect Harbor Poor Good 196 196 Fa
St
West Bay St None 0 300 Fo est Bay Pond
i stocked in 1943
Chicken Mill St. None Q - 30 J - .
Seal Cove Br. Poor 0 315 WF . Seal Cove Pond
— stocked in 1943
Denning Br. Poor 0 244 F Echo- Lake stocked
in 1943.
Great Pond St. Fair 1,053 1,053 F )
Richardson Br, None ? 28 F Stream small.
Hadlock Pond St. None ? €9 F Stream small.
Jordan St. Pcor 213 211 F Obstructed in
- 5 . surmer by .gravel
Northeast Cr. None 0 0 F seawall
“eshington County
Vhitten-Parrin St. FHone Hone 0 0 F
Tunk St. s Yes 0 3,237 B Tunk Lake.
. stocked in 1943
Narraguagus R. ? Good ? 1, 430+ F, Dams destroyed
' by ice in 1942.
Harrington R. None None 0 0 F > :
Pleasant R. Poor Good 0 860 F, O Fishway needs
. _ observation.
Indian R. None 0 0 i
Chandler R, Poor Poor 5 0 F
Machias R. Fair Good 9, 676 9,576 F Difficult natural
kb i , ., Fall at mouth.
East Machins R. Very Good 9,824 15,408 F
good
- Holmes St, 7 ? 60
_Orange. ("hiting) Poor. Good 0 1,868+
Little Fulls St. 7 ? 20 ;



TABLE 4. (Continued)

Lake area
Mewife run
Neame of b

in neres Sources
stream of infor-
ht ﬂroa' Dabat. . ovie i
present Formerly accessi=- 190
: ble :
Dennys R. Good Good 9,007 L0, 7a0E - W Fishway ot Meddy-
' bemps Lake nceds to
: be kept open.”
Pembroke R. or 1MNone Excellent 0 1T on: Ut S e '
Pennamaquan R.
Boyden St, 2 /s 1128
St. Croix R. Poor Yes 0 W, 0

-L/ W - Warden's report (Sez and Shore Fisherics)
F - Our inspection (Fish and "ildlife Service)
0 - Other information

E/ In Bucksport

3/ In Bluehill
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TABLE 5.--Relationship between the lake area aceessible to

alewives and the importance of the run in.Maine

streams. l/

Lake Importance of the nl¢wife rung/ Totnl
area k . Very number
accessible 7 None Poor Fair Good  good of
t strenms
Acres
? 9 8 2 1 20
0-9 3 e 23 70
10-19 1 1
20-39 : - 3 1
40-79 1 1 2
80-159 1 i
160-319 0
320-639 3 3
640-1,279 2 3 5
1,280-2, 559 1 1
2,560-5,119 if 1
5,120 & over 1 1 2
13 52 27 5 T 3 107

1/ Does not include Lily Pond Stream or Flanders Stream in which

- former runs werc totally destroycd; Tiest Harbor Creek which
beename accessible in 1943; and Mill Creck (So. Orington),
Muscongus Brook, Patten's Streom, Jordan's Stresm, and the
Machias River, all of which are partially obstructed by
natural barriers or poor fishways.

2/ " mesns no definite informetion. 1In no case marked "?" is

- there a commercinl run. A "poor" run is too small to be
used cormmercinlly.  "fair"™ run is used commercinlly but
does not support a regular fisherys. "Good" and "Very good"
runs support regular alewife fisheries, the difference be-
tween the two being based on the size of the run.



TABLE 6.—Lzke area of Maine streams by cnunties.-]-'/

Lzke area of strezms in acres

. 5,120 Tntals :
10- 20- 4O~ 80— 160- 320- ©40- 1,200- 2,560~ =2nd  Under LO- Over Grand
County 059739 30 79 1% 319 635, 1.279 '2,559 . 5,119 over . MO . 159 160 .. total
acres .acres acres °
York S ot A 2 3 i 1 10 3 3 16
Cumberland - 3b - . Wk 1 1 2 0 2 5
Sagadahoc o RIS 1 i = - 1 6
Kennebec il 1 ; 2k 2
Lincoln L 2 1 1 1 3 6 6 3g
Knox ] 2 I 1 I 1 2 2 Sl e
Waldo 1 § B 2 : 1 1 1 L 3 2
Penobscot 1 3 1 1 Cagk S
Hancock Bl 3 B g 5 b 4 1 i 10 7 15; T3
Washington 4 1 1 ' 1 4 1 3 5 1 : 9.~ =15
Totals 22.. 6 ST S 10 9 2 i 6 2 39 25 - 47 111

_l/ Bxclusive of the Androscoggin, Kennebec, Penobscot, and St. Croix.
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large pools in this.fishwny is undoubtedly<an important factor in the
maintenance of the ﬁood run in this stremm.

f
Kennebec Countv-—-Thc only streams in Kennebee County proper are Cob-
bosoccontee Stre-m, Nehumkeag Brook, nnd the mnin Kenncbee River. /ccord-
ing to Mtkins 1887) alewives formerly nscended the Kennebee 91 miles to
Norridgewock Fﬁlls and went some 20 miles farther up the Srndy River.
The lnkes of the Cobboscecontec Stronm once nfforded one of the prineipal
breeding places for alewives of the Kennebece. The Nehumkeng Brook run
(Atkins 1887) wns destroyed by impnssnble dams in earlier yenrs. Ye have
no prescnt information on this streams. In 1880, long after the mnin
Kennebee had been closced by dams at Augusta ond the Cobboseecontee by
those at Gerdiner, the catch of thc lower portions of the Kennebce (in-
cluding Enstern River, Cathnnce Stream, Nequasset Brook and n few smaller
streams) was 675,000 nlewives. In 1867 the eatch of this smme arce was
estimnted to have been 1,200,000 alewives for some ycars previously. No
attempts at restoration of most of these tromendous nlewife runs nre
fensible under present conditionse.

Lincoln County:--Nine of the twclve strenms of this county containing in
their flownge lake areas of over 40 ncres werec inspccted. Of the remain-
ing rivers, it is reportcd that the Goosc River hns no nlewife run, and
there is some doubt as to the accessibility of the lake. Althoupgh we
have no positive information, it is improbable thnt the Eastern River or
Deer Meadow Brook contain more than n fow stragglers.

The Sheepscot River oncec had < good run, destroyed in the last
century. by a dam at Hend of Tide. The warden's rcport that a few ale-
wives still spawm in a short stretch of river below this obstruction.

Dams farther upstream at hiteficld and Cooper's 1ills have been abandoned
--the dam at "hitefield is pnssable nnd the dam at Cooper's lMills was
commencing to wash out in 1941, By building a fishway over the 12-foot
concrete dam at Head of Tide, this river, containing in its basin meore
then 2,800 acres of lake arern, would be avnilable for alewives and should
be capable of supporting a large run, . tkins (1887) asserts that the

. 8heepscot River wes once frequented by salmon and shad to a grenter extent
- than any. other river between the Kennebec rnd the Pcnobscot, so that any
fishway over, this dsm should be designed to meet the minimum requirements
"ofjsnlmon also.

The Dyer River has apparently always had an nlewife run, which at
present is too smnll to be of commercial importance. The inspection, on
May 12, 1943, showed the causc of the falling off of this run, namely,
that the river 1s completely blocked nt the mouth of Dyer Long Pond by
an old absndoned dam, without r fishladder. The erumbling ruins of an
0old mill astride this dam would.render it very difficult to do any work
on the dome The dam is built chiefly of lnrge loosc rocks and at the
time of our inspection = few alewivee werc observed trying, in vain, to
negotinte the swift water rushing between them. .s 576 acres of lake area
lie obove, and n few nlewives continue-to come as far as the dam, it ap-
pears highly probable thot a2 good run csn be restored merely by clearing
a passnageway through this utterly worthless structure.

A small run in Lily Pond Stre-am was destroyed some years ago by a
fish screen at the outlet of the lake.s It may be possible to reestablish
this run.
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Back River Strecam is reputed to have once had a small run of nle-
wives, which we do not recommend reestablishing, as ‘dnms Pond is used as
the water supply for Boothbny Harbor.

Test Harbor Creek (Campbell's Creek) onceé had a r7ood commerci-l run
of alewives. The strcam itself is merely a fishlrdder connccting Vest Hnr-
bor Pond with the sen. As this run wss observed by Rigclow nnd “elsh (1925)
the disappenrance of the fishway must have been at some time within the pnst
15 or 20 years. The failure to maintain the ladder resultcd in the complete
extinction of this run. Thé Sen and Shore Fisheries Department replaced
this ladder in 1943, thus facilitating restoration.

The alewife fishery in the Damariscotta River wns created about 1803
(Atkins 1887) when citizens of Nobleboro and Newc~stle plrnted alewives in
- the lake and built a fishwny over the falls. - The run soon.dcveloped to
commercisl proportions :nd due to cureful manngement hns been the most con-
sistent large commercinl run in Maine, In the fifteen year period from
71866 to 1880 nn averagc of 800,000 nlewives woere' dipped from the river at
~ Damariscotta Milis, '-In 1880, 1,700,000 were cnught thcre and nn additioneal
2, 300,000 were captured by weirs, gill nets, -nd scincs in Bristol -nd Ldge-
comb. The latest figures of catch available (1942) show 1,050,000 pounds
or approximately 2,000,000 nlewives.

The Pemnquid River had'an nlewife run of some local importance which
Atkins (1887) said wns destroyed by impnssable drms «nd inprovident mannge-
ment. ' This run was npprrently réstored in later years, Smith (1899)- gives
the catch in 1896 as 206,000 fish or 115,875 pounds. Thc fishwny over th
dam at Pemaquid Falls was renovated in the f+11 of 1940, It now provides
an easy ascent but it is doubtful if the present small run con become of
much commercinl importsnce with no more than the present 50 ~cres (Boyd
Pond) of spawvning ground. However, n fishwy over the 12-foot concretc d-m
at Bristol would provide an additional 2,750 ncres. "ith this aren avail-
"”nble the Pemnquid should he able to support n run comparable in size with

. Damariscottn.

The alewife run in Muscongus Brook has dwindled %o very small pro-
portions owing to partinl obstruction just below “cbber Pond (253 neres)
by large boulders that have fallen into the narrowed strcambed at 2 former
damsite. Efforts to clenr n channel for the 1943 run werc only purti«lly
successful. le¢ recommend the complete removal of thesc boulders cond the
construction of one or two pools to aid the fish in surmounting the rapid
at this point. ] : :

The Medom~k River in 1896 producecd 73,800 by count or <l,512 pounds
of alewives. A small run still ascends to the .first dam, just nbove tide-
water, and at times fish  have been dipped over the dam in sn nttempt to

keep the run from becoming extinets ltogether therc nre four drms all

wi thout fishladders between the meuth nnd Medomak Pond, +nd below the Fvo

upper dems the river is choked Wwith banks of sawdust snd wood waste. None

of these dams is high enough to prescnt =ny obstrcle to the building of

ﬁ\fishwnys, which we belicve should be installeds Lndders on this strorm
should be large enough to accomodnte salmon. "
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Knox County:-—Out of six streams in Knox County, with more than 40 ncres

of lcke surface in their flowagees, only the St. George River has any lcke
area nt present nccessible o alewives. The Megunticook River, the only
other stream in this county with a large leke aren (1,332 neres), is
blocked by several dams at Camdene It is reported that Chickawnukie Pond
(343 ncres) on i1l River is used as o wnter supply by the City of Rockl-and.
Vinalhaven Stream is said to have = wooden dam four fect in height blocking
n small alewife run from suitable spavning grounds. Sca and Shore wardens
‘ reported thnt the tovm is contemplating the building of a fishway over this
dam. Inspection of Goose River disclosed thnt Hosmer Pond (BO acres) is
rendered inaccessible to nlewives by a long stretch of steep ledges.

The St. George River has had a very excellent alewife run, but sbout
the middle of the lnst century, gradual curtailment of the area of their
breeding . grounds by the closing of tributary lokes and the difficulty of
passing the dams at !arren caused a decline in the number of the alewives
(Atkins 1887). In 1880 the catch had fallen to 515,000, In 1896 4¢he tnke
was 686,000 or 385,800 pounds rnd in 1942 it wns 324,000 pounds: or approx-
imately 650,000 nlewives. ; ;

'nldo County:--Out of seven streams in this county with more than 40 acres
of 1nke surface only the Ducktrap River supports n cormercial alewife run.
The Goose River in Bclfast hns the largest lake aren (1370 ncres) but the
stream is effectively dammed a2t the mouth for » power development that
uses a very large snd very long penstock mnking it doubtful if this stream
" could be made suitzble for alewives.

The Passagassawaukeng River, which has 567 acres of lake surface,
is obstructed at Holmes Mill nbout-one mile from the mouth by n 10-foot
concrete dnm. A fishway over this dam would open Cross Pond with 162 acres.
The main river is blocked one nand one hnlf miles farther upstream at Poor's
Mill by a 7-foot masonry dam, which is so constructed, however, as to ren-
der instnllation of « fishladder comparatively easy. A fishway here would
permit nccess to Sanborn and Dutton Ponds, with 122. acres. There are three
other ponds totaling 248 acres on n tributary which enters the main river
above Poor's ™ill, but this tributary was not examined to determine whether
or not it is passnble to alewives.

escot Strenm, entering Belfast Bay just cast of the mouth of the
Passagassawaukeng, 1s barred to nlewives by a natural fnll over bare rock
ledges at its mouthe. A fishway over this fall, which is only about five
feet nt the steepest part, would render 50 acres of lake awailable for
clewife spawvning grounds.

L few alewives ascend Searsport Stream - short distencé above tide-
water to a 12-foot wooden dem at W. Se Highway 1. The ‘building of a fish-
way at this point would be difficult beenuse the mill has been built com-
pletely .over the stream ond the leakincss and disrep-ir of the .dsm might
cnuge"difficulty-in operation. A fishway here would open up 50 scres for
the spavming of nlewives,

Marsh Stream is obstructcd close to the mouth by a stone dum about
ten feet in height, thus blocking 156 secres of lake area.
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Marsh River or Colson Stream, with 155 acres of lake surfacc is
said to be unobstruected, but has no commercial run.
Penobscot County :--The main Penobscot River 'nd the three streams thet
enter the estuary of the Penobscot below Bnangor have poor ~lewifc runs.
Alewives were npparently never very nbundant in the m-in Penobscot
(Atkins 1887) and today only small numbers nscend nbove the Verzie dem,

Soundabscook Stream, ¢ntering the Ponobscot nt Hrmpden, hes 456
aeres ot ¥nke arcn, - There is an 1mp¢ssnble 12-foot congrete dom n short
distance from the mouth provided with n large concretc fishladder which
appears to have fallen into disusc.  The construction rmd locntion of +
f1shwny are such thet it should not h”Vv been expected o attract Plsh.

Alewives ascend Sedgeunkedunk Stream in small numbers - fnr 2§
the dam in South Brewer. Imtil an ex~minntion hns been mnde. of the strean
and tributary lakes no decision should be made =s %o the ndvisability of
n fishway. ;

111l Crecle, South Orrington, has a small wun of alewives of vhich
n few are used loenlly. Under proper management the 125 acres of loke
area should support n much larger run. The smooth rock ledges ond the
abandoned concrete dam near the mouth, however, present obstacles to the
passage of alewives,

Hancock County:--Of the 22 streams in Hancpck County with more then 40
aeres of lake nren in their basis only 7 were found to be ontirely devoid
f nlewivess There are several potentinl nlewife streams awniting res-

toration. :

The Union River with nearly 32,000 acres of lcke surfoce is re-
puted to have had an sbundant run well over a century ngo (4Atkins 1887)
but today the stream is blocked by a 60-foot concretc dam nt Ellsworth.

The lake on Mill Stresm in Bucksport is uscd as » wnter supply f
the! town and is not accessible to alewives. ;

The Orland River has an exccllent nlewife run which pnsses over
two fishwnys into Alamoosook Lnkes . The fishway at the t dewater dom 1is

nt present so short that it can be ascended by the fishes only during the
higher stages of the tide. The size of the run might be increassed, if
this lndder were lengthened ~nd redesigned. The sceond ladder ~t ‘o=
moosook Lake should have the exit altored to take care of different water
levels in the lrke above. /[t present the fish must struggle through under
a head of water, which often greatly delays thelr passage.

Pierce Pond Strean, with 111 acres of lake, has no run, ~Although
there are no permanent obstructions other than large boulders in the s
the gradient is sufficiently steep to make it doubtful if alewives can
accomplish the ascent.

Tinslow Stream, with 125 acres of lake, has a poor run of slewives,
which ascends about one and one-half miles to a 6-foot timber dam at the
mouth of Wight Pond. The mill is built directly over the stream and mill
waste chokes the stream bed below. A side streanm frO“ a wing dam enters
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the main stream sbout one hundred yards below the mill. ® fishway was re-
ported, but our inspection disclosed no evidence of it, It is recommended
that a fishway be installed on the side stream and that the main stream be
barricaded where the side stream enters it to gulde the alewives into the
fishway. '

The summer flow of Parker Pond Stream (with a 52 acre lake) was re-
ported by the Inland Fisheries warden to be very small, end, therefore,
this stream probably is unsuitable for development.

Talker Pond Stream, connecting Walker Pond (697 acres) with the
Bagaduce River, an arm of the sea, is extremely short. This stream former-
ly suppoyted a heavy run of alewives, that has declined to small propor-
tions, apparently due in large measure to failure to maintain proper con-
ditions in the fishway over the dam at the outlet of the pond. When in-
spected, the fishway, consisting of a side stream which joins the main
stream below the mill, was choked with sawdust and mill waste. No barri-
cade was provided in the main stream to guide alewives into the side stream
and no provision was made nt the exit of the fishway to adjust for differ-
ent levels of water in the pond.

Carlton (Allen 1Mill) Stream with four ponds totaling 411 acres, is
undoubtedly the stream in Bluehill mentioned by Atkins (1887) as once
supporting an alewife fishery that by 1880 had long disappeared. A few
alewives still enter the stream, which is blocked about one-guarter of a
mile from tidewater by a stone dam about six feet in height. The mill at
this point is huilt over the stream, so that the construction of a fish-
ladder would be extremely difficult. The streum below the m111 is almost
entirely choked with banks of sawdust and mill waste.

. Patten Stream is reputed to have once had a good run of slewives,
but as long ago as 1880 the run had dwindled to less than commercial levels
owing to obstructions by dams (Atkins 1887). Inspection reveals clearly
that the decline in this run is caused by failure of the alewives to reach
the excellent spavning grounds (1102 acres) afforded by Lower and Tpper
Patten Ponds despite supposedly cffective fishladders. he first dam, two
miles from tidewater, built of lumber and ghout six feet in height was in-
spected in lMarch 1943. The fishladder at this dam is flimsily constructed,
poorly designed, wholly inadequate for the proper passage of fish as large
as alewives, and at the time of inspection was completely clogged with
sawdust and mill waste. The second obstruction is composed of ‘a main dam
and # wing dam at the outlet of Lower Patten Pond. The upper end of the
fishladder in the main dam is located in such shallow water that the lad-
der becomes dry when the watér level in the lake falls slightly, as'it is
bound to do in dry weather, owing to bad leeks in the wing dam. The lower
end of this ladder- is poorly located to attract fish. Even at the time of
inspection, in March 1943, the water level of the lake was so low that most
of the water was escqpin? through leaks in the wing dam. The latter should
be made water-tight and the fishledder in the main dam red651gned and re-
located..

fTaunton.(Hill) Brook and Card Mill (Hog Bay) Stream in Franklin,
unobstructed streams, with 345 and 715 acres of lake areas, respectively,

both support commer01a1 runs of anlewives.
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Flanders Stream was once obstructed by:two dams ‘and’a fish screen
below Flanders Pond (555 acres) but the obstructions havé disappenred.
As there is no run-in this stream at present, !it offers an opportunity
for restoration.
Sy Morancy Stream has only a 60-ncre Hond but the stresm itself-is of
fair size. If there was a former slewife run it wss undoubtedly destroyed
by a fish screen, which has since rotted away. Thisstrean offers sn op-
portunity for development.

Jones Stream with a pond area of about 360 ncres has had an slewife
fishery since about 1880. This run, started by artificial stockinr, is
maintained by placing a portion of each yenr's run in the lake '

Prospeet Harbor Stream has a poor run of alewives today, but once
had a much better one. This run could undoubtedly be rebuilt under care-
ful management. :

Wiest Bay Stream has o fair sized lake area (300 acres) in liest Bay
Pond, which has a wooden dam seven feet in height at the outlet. The
presence of a ledge at one end of the dam would make it ensy to install
a fishladder snd since the dam is used only to maintain the wnter level,
operation of the fishway would be simplified.

Chicken Mill Stream has no run, but an artificial pond of abbdbut
50 aores impounded by an 8-foot storne dam could be used for alewives, if
a ladder were constructed.

Seal Cove Brook on Mount Desert Island drains two ponds totaling
315 acres. A few nlewives ascend the brook about 200 yards to a point
where the remains of-an old. dam blocks the stream. The removal of this
obstruction would permit reestablishment of the runs g

Denning RBrook in. Somerville drains 244 acres. » fow alewives ascend
three-quarters of a mile to an 8-~foot masonry dam:with a drop of four fecet
at the spillway. As the dam is used only to creaté an artificial pond it
can easily he made passable by the construction of two or more pools across
the ‘mein stream,. .- s - SeG R o

Great Pond Stream.drains the largest lqk: area (1053 acres) on Mount
Desert Island, and it is reported to have a fair slewife rune. The stream
has a concrete dam at tidewater about four feet in height with a steep beach
below its A large corerete fishladder has been provided but at the time of
1nspoct10n the odpe of +hc lower pool was brolken,

qulOﬂk Pond Strevm has such a ﬁmull flow that it is probablj not
suitable for slewivess

It is reported that.a few alewives ascend Jorden Stream; which-has
211 acres-of lake .aren. - We were-informed, snd our inspcctionronfirmed,
that during the summer low-water periods the stream becomes so diffused
through the sed wxll and ‘gravel bars at the mouth that 1t 1°'1mnﬂssablf-

Tashinpgton Pounty-——In this county there are.l0 rivers Wlth morc than' 40
neres of lake area in each of their basins. These watergheds -include
46,811 scres of lake surface, of.which 28,407 acres on three-strénms arc
more or less accessible to alewives.
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Tunk Stream is blocked about ten miles from the mouth by an 8-foot
dam at Tmienville. Construction of a fishladder at this point would open
more then 3,200 acres of lake area for alewife restoration.

The slewife run in the Narraguagus River was destroyed a great many
years agé by several dams at Cherryfield. The destruction of these dams
by ice in 1942 rendered considerable lake area accessible but further in-
spection 6f natural obstacles will be necessary to determine which lakes
are now usable,

Pleasant River (860 acres) is reported by Atkins (1887) to have had
a large alewife run about 1820. Later the run was stopped by the dam at
Columbia Fells end it declined until the catech was about 30 barrels -per
year by 1880, A small run continues to spawvm below the: dam.

The l’achias River has a small run of alewives, but they are not
sufficiently numerous to be tazken commercially. According to early reports
(2tkins 1887) they were never as abundent in this river as in the Bast
Machias, owing perhaps to the very difficult natural falls at the head of
the tide. With more thasn 9,500 acres of lake available for spawning, this
river should support a very large run of alewives .if these falls were made
passable.

The East Machias River with the largest laoke area aecessible to:
nlewives of any of the streams in lMaine, has a good alewife run., In 1942
it produced 693,000 pounds, second only to Damariscotta,

The Orange (Whiting) River with nearly 1,900 acres of lake area is
rendered inaccessible to alewives by high concrete dams at its mouth.

The Dennys River with 9,000 out of 10,700 acres of available lake
area accessible tn alewives has a fair run. This run has never been ex-
ceedingly large within the last century:due to dams that existed in the
river at various times, and amounted to only 126,000 pounds in 1942. This
run could undoubtedly be greatly increased by proper menagement, especially
by keeping open the fishway into Meddvbemps Lake.,

The Pembroke River once had an excellent run of alewives according
to Atkins (1887) but today the 1,900 acres of potential spawnlng grounds
are blocked off by impassable dams 'at the mouth.

RESTORATION BY MEANS OF STOCKING

The survey has shown that alewives have been eliminated from a con-
siderable number of Maine streams. The first step in returning these streams
to productivity 1is reesteblishment of a run, The second step, discussed
under management, is provision for self maintenance of the run by the di-
minution of detrimental pollution and assurance of free passage between
the sea and the lake areas needed for spawning nnd nursery grounds.

In no known case in which the run to a stresm has been completely
‘dcstroyed heve the nlewives become naturally reestablished. (Belding 1921,
and Rigelow and Welsh 1925). lMany instances, however, are recorded, in
.which the planting of adult alewives in such a stream has resulted in the
reestablishment of a run (Belding 1921).
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Several streams were selected for stocking with adult alewives .
during the 1943 run. Because of the shortage of manpower and gasoline
these streams were selected partly on the basis of their accessibility
. from the fisheries stations at Boothbay Harbor and Craig Brook from
which the stocking trucks were operated. The truck from the Crair Brook
Station was supplied and operated by the ". S. Fish and 1iildlife Service
end the other by the Maine Sea and Shore Pisherics Department, A biolo-
gist from the Fish and "Wildlife Service accompanied each trucr to super-
vise and aid in distribution of the fishes. _ :

These trucks held about 500 pallons of water when fil Ted to the
proper level and were fitted with compressors to aerate the water.. .The
adult alewives were obtained from the Damariscotta and Orland Rivers,
by dipping them from the stream into wash tubs or directly into the
tanks, Care was taken to dip only a few fish at a time to prevent the
weight of the top fish from injuring those underneath.

Where conditions permitted, the fish were released directly into
the ponds instead of into the stream. The truck was driven close.to
the pond, the fish dipped directly into the pond.or carried in buckets
or wash tubs filled with the water, and counted with a hand tally as
they were released. After release any that appeared injured or weak
were removed and subtracted from the count.

The temperature of the stream was taken at the time each truck was
loaded. No difficulty was encountered because of temperature for the
first few loads handled, but as the weather became warmer it was found
necessary, when haullmT larger loads, to keep the water in the tank a
few degrees ccoler than that of the stream from which the alewives vere
taken, by the use of ice. '

Table 7:-1lists the streams stocked, losses enroute, temperature of
the streams, etc. 4 total of 9,2 fish were carried, 1,746 fish died
enroute or while planting, making & total of 7,498 adult fish, ready for
spavning, planted in 13 streams. West Harbor Creek received the heaviest
stocking (1,969 fish) because of its proximity to 3oothbay Harbor, where
one of the trucks was garaged.

The alewife has a very high fecundity. Belding (1921) estimated
the number of eggs to be from 60,000 to 100,000 per female. That the
survival of the young riust be hl’h is ev1denced by the artificial main-
tenance, for more than a century, of a commercial run in Jones Stream
(West Gouldsboro) by planting about ten percent of each year's run in
Jones Pond for spawning. Our observations of runs in other streams lead
us to believe that the escapement in most streams with commercial runs
does not average much higher. Therefore, although the number of adult
fish hauled was not large, we have confidence that the results will be
satisfactory.

Evidence that the alewives which were planted spawned successfully
has already been demonstrated at est Harbor Crecek. In July, dense schools
of small alewives, appearing to number in the hundreds of thousands, re-
sulting from the stocking of the adults planted in West Harbor Pond during -’
May, were seen passing dovn the newly constructed fishladder into the

harbor. 03



TABLE 7.--Alewife stocking in Maine streams  during 1943.

, Temperature Number of alewives
Stream Elaee Where  Where A : . Stream
stocked Date planted loaded planted Carried Died Stocked total

Sheepscot R.  May 20 Sheepscot Pd.  58°F. 60°F. Y25 " 1gE" * SO

Do. 21 Do. 58 - 58 o6 “Iph 30a 682
Lily Pond St. 25 Lily Pond St. 58 63 1125 377 388 388
West Harbor Cr. 17 -West Harbor Pd. 1,75 6 - . 4o

Do. 19 Do, 58 63 33 217 i L7

Do. 20 Do. 58.5 60 511 8 ' .B03

Do. 21 Do. iR 1,68 8  L60

Do. 2l Do. 58 6l 0L 2Bh T HEl- 1,908
Pemaquid R. 12 Pemaquid Pd. 52 1129 0 128

Do. 25 Do. 57 65 L69 1 455 883
Medomak R. 19 ledomak Pd. 58 60 768 578 .. 1590

Do. 2l Do. 58 63 Lo, AR 561
Winslow St. 18 Wight Pd. 58 68 318 P 38

Do. 19 Do. 58 5 260 O 26D 575
Carleton St. 18 Second Pd. 583 59 235 8 BT

Do. 18 Do. 58 59 L53 105 a

Do, 20 Do. 60 55 256 BTN 816
Flanders St. 21 Flanders Pd. 59 55 260 @ 260 260
Morancy St. 2ly Morancy Pd. 60 5l 280 5 275 275
West Bay St. 25 West Bay Pd. 62 6l 312 sy 913 311
Seal Cove St. 19 Seal Cove Pd. 58 40 250 12" “"agy 238
Denning Brook 20 Echo Lake 60 58 256 16 240 2L0
Tunk St. 25 Tunk Lake N 6l 312 T UEoe 300

Totals 9,24l 1,746 7,498 7,498
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MANAGEMENT OF ALEWIFE RUNS

Ihtroductions-Given a stream with a sufficiently large area of quict
r for spawning and for the development of the youns, and a sufficient
- flow to favor dovnstream passage for the young during late summer, an
- alewife run, once established, should not be difficult to maintain. of
~coursc detrimental pollution must be abated, and all artificial or natural
- obstructions to the migration of the fish must be made casily passable.

‘Having assured the fish unobstructed passage to and from suitable
- spawning grounds, the most important remaining problem is to permit a
‘large enough proportion of each year's run to escape the fishery to form
a brood stock.

Except perhaps for a very few streams in highly industrialized lo-
calities, observations do not indicate that pollution has becn an impor-
tant factor in the decline of the alewife runs in Maine. This leaves
two factors that account for most of the difficulties, namely, obstruc-
tions to migration and failure to permit an adequate number of adults
to spawn.

Obstructions }gimigration:--Natural obstructions occur on very few of
the strcams inspccted and most of those observed could be easily made
passable,

Except for fish screcns, all artificial. obstructions obscrved vere
due directly or indirectly to dams. In many cases, streams are blocked
by dams long since abandoned by the owners. There is no logical reason
why these structures should be permitted to interfere with the proper util-
ization and maintenance of the fishery resources. Anyone holding title
to such an abandoned structure should be rcquired either to open a passape-
way through the dam or to permit similar action by others.

Dams that arec still in active usc present a more ssrious ﬁlub’*r dut
to fluctuations in water levels, to temporary drying up of strean beds,
to the danger of destroying fish migrating downstream by water wh.dl:,

* turbines, and pumps, and to the use of the entire stream flow, leaving
none for a fishway.

Many of the fishladders observed were poorly designed, constructe
and maintained; therefore, since scveral must be built to accomJo atc th,
runs returning from the stocking program now undcr way, thcey will be dis-
cussed in some detail.

 The ‘basic requirements of a successful fishway arc that it shall provide
a passageway over the dam for the various types of migratory fish in the
particular stream at any watcr level-or volume of stream flow. Furthermore,
the fish must be able to make the ascent without injury or thu exertion
of extreme effort and must not.be unduly delayed at the barrier while search-
ing for the fishway entrance. To meet these requircments particular atten-
tion must be paid to certain features of location and design.

§ <R
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The cntrancce of a fishway, if located too far downstream from the
barrier, will be passed unnoticed by the fish, which tend to follow the
main channel until barred by the dam. If they find such an entrance at
all it is often found only when drifting downstream, exhausted or injured,
after fighting in vain to pass the obstruction. Therefore, the entrance
should be located very close to the foot of the dam. If the dam is built
obliquely across the stream, the entrance to thc fishway is usually best
located at the upstream end. Onc of the primary requirements for attract-
ing fish into the ladder is that the entrance shall be located sufficiently
close to the main current from the spillway or tail race so that fish follow-
ing this current will almost automatically find themsclves at the entrance.
If it is so favorably located that the fish find it, then inducing them
to enter is largely a matter of providing a sufficient flow of water. The
volume necessary depends to a great extent on that of the main stream.

The most pri:valent type of alewife ladder observed is merely an in-
clined sluiceway, in which the water is supposed to be somewhat retarded
by a series of baffles extending alternately from each side of the flume.
This type is entirely unsuitable for a dam of any height, for, unless the
incline is very gradual, the water rushes through at high speed. Further-
more, unless the dam-is very low, the entrance is too far dovmstream.

Fish have less difficulty ascending a scries of pools connected by
low falls or short rapids. The consistent success of the Damariscotta ale-
wife fishery is probably duec largely to a ladder of this type. .lihere it
is impractical to construct pools of natural rock or masonry, a series
of wooden or concretc boxes may be substituted -- such a ladder .is depicted
in figure 1. The drop betiween successive boxes should not exceed twelve
to sixteen inches. The size of the pools can vary somewhat in accordance
with that of the stream and of the run that must be accommodated. In streams
with a good run, the boxes should be not less than six feet long, four feet
wide, and four feet deep., If the ladder is also to accommodate salmon,
it is desirable to incrcase thc size somewhat, thus a box eight fest long,
six feet wide, and six feect deep provides a ladder of ample proportions.

It will be noted in the sketch of the fishladder (figure 1) that
provision has been made for differences in the level of the water in the
forcbay, by building two pools parallel with the face of the dam, If the
dam is very high or subject to grecat fluctuations in water -lecvel, this
number may have to be increased. The exits are provided with stop logs,
so that the flow can be readily adjusted. llany dams, instead of stop logs
have a gate setting on the botton of the opening, that can be raised to
allow watcr to pass into the fishway by flowirig under the gate. This method
_ of regulating the flow, however, has certain definite disadvantages. If
the gate extends deep enough to provide watcr for the fishway when the level
in the forcbay islow, the opening is so deeply submerged at high water levels
that the fish must force their way through the opening under the gate against
a considerable hecad of water. Furthermore, with the increased pressure at
high levels the opcning must be made-so small, to compensate for increased
velocity of current that the space is usually too small, Vi have seen sev-
eral otherwise good ladders that were difficult for fish to pass because
of undesirable watergates. The pool type of ladder is especially desirable
for strecams with a very small summer flow, as it can be run efficiently
with less water.
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Filgure 1. Sketch of a pool-type fishway designed to pass alewives over a 12-foot dam.



It would be helpful in preventing the building of unsuccessful ladders
if a fishery biologist and an enginecr werc consulted on the design and
location of each fishway previous to starting construction.

From the foregoing it should be apparent that adequate passage cannot
be assured merely by providing a fishway. Responsibility for the opera-
tion, inspcction, maintenance, and repair of ecach fishway must be definitely
assigned to rcsponsible parties. In addition it is suggested that state
fishery officials make at least an annual inspection and report on the
condition of each fishway.

Provision for an adequate number of spawners:--In unobstructed streams
suitablc for alewives it is doubtful that many runs have been entirely
destroyed by overfishing, but it appears certain that numbers of them
have been kept at an unproductive level by failure to permit an adequate
number of adults to spawn. If too few escape to the spawning grounds
therc will be insufficient young produced, but, on the other hand, if

a very large number spawn the survival rate will undoubtedly be lower.
Thus it is economically wasteful to permit either too few or too many
spawners to lay their cggs. The number of spawners which, on the average,
will serve the largest fishery is a problom to be solved for each stream,
and can only be ascertained by careful records and observations over a
number of yecars.

Since the conditions of survival vary somewhat from onc river to
another, one camnot assune that the proportion of the run that should
be allowed to spawn in one stream is necessarily best for another. In
the streams recently stocked, it may be possible in several instances
to obtain accurate cstimates of the number of adults surviving, which
will yield some basis for calculating the proportion of spawners needed
to maintain a run. However, these figures will be basad on survival with
a minimum number of adults. As a general rulc the survival rates decrease
as the population increases so that the number of spawners required as
shovn by this evidence may be insufficient to maintain a run that approaches
the real capacity of the strean.

As accuratc determination of the best number or proportion of adults
nceded for spavming is a complex matter, the solution of which requires
accurate knowledge of catch and number of spawners over many years, it
is impracticable to gather this information for cach of the multitude of
strcams involved. It would be well worthwhile, however, to begin collect-
ing data bearing on this problem for the chief alewife rivers.

Since no information exists on the actual number of spawmers that
have been permitted to ascend any of the alewife streams, the only course
that can be followed at present is to attempt to assure an adequate number
by following practices that have proved successful and by keeping accurate
records of the catch and factors affecting it.
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One practice that may be largely responsible for curtailing the num-
ber of spawners below the economic lcvel is permitting weirs and seines
to be fished in salt water in the narrow estuaries of some of the streams.
Thesec may take a heavy toll of the fish before they reach the stream, where
they are then subjected to the regular town fishery. This practice is un-
fair to the town that tries to maintain a successful fishery, since it
must maintain the fishways, operate them, and sce that a fair proportion
of the run escapes to spawn. So far as possible this double toll should
be eliminated and the agency rumning the fishery should have full control
of the catch.

The method used in taking the fish nmay have a considerable influenco
on the amount of escapement. In some of the smaller streams the fishways
may be entirely closed on days when fishing is being done. If the fish-
ways are then left open for the full 48 hours of Saturday and Sunday, as
provided by state law, and no nets or other obstructions arc used to hindcr
their ascent, fair escapements may result. Howcver, this method has cer-
tain disadvantages. Alewives do not run steudily, but cven during the
height of the run may stop entering a stream for two or three days at a
time 1f the weather turns cool. In order to be certain of sufficient es-
capenent under the usual method of fishing in which the numbers pernitted
to pass are not accurately estimated, the fishways should be left open
at all times. At Damariscotta the fishladdsr is’'a séries of natural pools
forming a strcam that recnters the main stroam below the dam. This side
strean is always open and no fishing is permitted in it.

Probably the chief causc of overfishing is the leasing of a stream
to a company or private individual.. The best procedure is for the town
to do the fishing, with proper regard for the brood stock, and then sell
the fish taken.

The ideal situation would be to have all fish pass through the dipping
pool. Then the town fish committee could let a certain proportion of the
fish escapc by releasing every third, fourth, or fifth poolful, throughout
the run. By keeping carcful records of the number of fish caught, it would
be possible to estimate quite accurately the actual number of alewives per-
mitted to spawn each year. After a number of years the committce would be
able to estimate the best number of spawners for that stream. ¥ith this
knowledge, the proportion allowed to spawn could be changed from rear to
year in accordance with the size of the run, so that a larger share could
be caught from large runs and a smaller share from small runs.

RECOMIENDATIONS

The streams listed in table 8 should be made passable for alewives.
Nine of the streams listed were stocked with alewives in 1943 and 3 of
the rémainder will require stocking to zct runs recstablished. The streams
are listed roughly in accordance with their apparent importancc to the
program, based on the spavning arca to be made available, the volume of
stream flow, and the probable rclationship beétween the cxpense of the work
and the size of the runs to be expected.
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TABLr &.--Recommendations for action on stream obstructias 1listed anprox1mate1y
in the oraer nf their importance. —]

Lgke
Location Anvroxi- area to
Stream of Tyoe mate be made Recommended action
obstruction height sccessi-
ble o I
(feet) -(acres)
Pemaouid R. Bristol Con. dam 12 2/d 153 Provide 2 fishway
Sheevnscot R. Hesd of Tide Con. dem 12 _/2 311 Fishway
Tunk - Sti. Unionville Log dam g 2/3 o047 Fishway
Patten St. "2 miles from mouth . Wood dam 6 Hedesign and rebuild present flShWaJ
Qutlet Lower Patten Wood d=m 5 1,102 Redesign and rebuild present flsh'ay,
Pd. repair leaks in wing dam.
Dyer R. Outlet Dyer Long Pd. Stone dem 4 576 Clesr away remains of old dam
Saint George R. Union Village Log dam k Fishway
Qutlet Sennebec Pd. Con. dam 12 602 Pishway
East Machias R. Outlet Gardner Lake Con. dam 10 5,534 Fishway
Pleasant R. Columbia Falls Wood dam 10 » 860 idodify ladder for slewives
Seal Cove Br. Tremont 01ld dam & =/ 215 Clear awvay remains
Denning Br. Somesville Stone dzm L 2/ auh Fishway
Muscongus Br. Qutlet Webber Pd. Boulders Ranid 253 Cleer streambed, construct pools
West Bay St. - Wear Gouldsboro Wood dam 7 2/ 300 Fishway
Carleton St. Bluehill Stone dam & . 2 S Fishway
Winslow St. Outlet tWight Pd. wood dam 6 e/ 125 Fishway
Medomak K. Waldoboro Log dam ) Fishway
- Winslow Mills Stone dam 10 Fishway
Below redomak Pd. Stone dam 12 ; Fishway
Below Medomak Pd. Wood dam 5 ) 320 fishway
Passagassawaikeag Holmes Mill Con. dam 10 162 Fishway
- K. Poors mMill Stone dam 17 122 Fishvay
Royal R. Yarmouth Con. dam 7 Fishway
Yarmouth Stone dem 9 250 Fishway
1/ See text.

2/ Stocked with adult alewives in 1943.
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The stocking program should be continued for four years in each stream
selected for stocking in order to establish a run in every year of the ale-
wive's four-year age cycle.

! Someone should be given full responsibility for the operation and
maintenance of each fishway, State fishery officials should make a de-
tailed inspection and report on each fishway at least once' a year. All
fishways should be checked by a biologist during the up- and down-stream
alewife migrations to determine their efficiency.

Accurate records of the catch should be obtained by the State for
each stream &t the close of the alewife fishing season.

To encourage adequate management by the towns controlling the ale-
wife fisheries, the use of weirs and seines for the capture of alewives
near the mouths of the rivers should be discouraged.,

SUMMARY

The results of former alewife plantings, coupled with scale readings
from three rivers, indicate that the age at maturity is probably four
years in Maine and three years in southern Massachusetts. Thus the first
returns from the 1943 laine stocking are expected in 1917.

Analysis of the data from the survey of iMaine streams shows that there
is a high positive relationship between the size of the run to a stream
and the acreage of lakes and ponds accessible for spawning and for the
development of the young.

The chief factors limiting alewife production in lMaine are impassable
dams oorly designed and maintained fishways, and overfishing.
Lo o) =9

Thirteen streams were stocked with 7,498 adult alewives during the
“1943 run. Observations at West Harbor Creek indicate that the adults re-
produced successfully,

Excluding the four larger rivers, the Androscoggin, Kennebec, Pecnobscot,
and St. Croix, the survey showed 162,717 acres of lakes available on streams
between Kittery and Calais. Of this total, 78,558 acres lie on scven streams
with high power-dams and industrial developments that render it somewhat
doubtful if the cost of making these strcams suitable is Justified for
alewife fisheries alone. An additional 876 acres of lake arca were found
unsuitable and for 4,013 acres no information was obtained.

Of the remaining 79,270 acres of potential alewife lakes, only 28,932
acres, or 36.5 percent, on ten streams are supporting regular alewife
fisheries. Runs that are not sufficiently abundant to be exploited com-
mercially ocecur on 1l additional streams with 12,332 acres of lake area.
The runs to seven of these streams, with 2,156 acres, can be -improved by
proper management, and, in some cases, by the modification of fishways
and the removal of obstructions.



The 29,000 acres now producing good runs can be increased by 19,337
acres of sultablv area, now wholly or largely inaccessible, by carrying
out the recommbndatlons for stream improvement listed in Table 8 in con-
junction with a program of stocking for thosc streams that are now devoid
of runs. An additional 837 acres of accessible area on four strecams, from
which alewives were eliminated by former obstructions, were restocked for
the first year of the four year cycle in 1943. When the necessary stream
improvements are made and the runs rcestablished, the alewife. spavming
arcas now supporting the regular commercial fisheries will be increased
by 70 percent.

Production from alewife runs in Mainc can be casily doubled by ‘carry-
ing out the suggestions cmbodied in this report in regard to fishways,
natural obstructions, management methods to guarantee an 1dcquatp annual
spawning stock, and by continuation of the¢ stocking programs.
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