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REPORT O~ THE DENN~S RIVER SALMON STUDY 

Under the auspiof,ts of the WiJ..liaDl Oonvars$ Kendall )fell!(,u'ial 

Fellowship ot the Un! versi iy of ~ine, a program of study has been 

, , 

in pllogresB on the Dennys River 'n Washington OountYt Maine, to 

1nvestigate the possibility 0'( restori.ng to that r:1"41"'1t8 ono. 

abundant salmon run. This study is intended to be also a pr$:U.m1a~ 

ary to a plan. 1n. progress to ,reestablish the Atlantio AJalmon as an 

important game and Q,olJmutroial fish in those :rivers ot tne New England 

states wher, it Wa$ Gaoe abundant. 

The study ls llnd,r th~ guidanoe of DJ:'. Gerald, P. Cool'er, ~ '" 

Assistant Professor 01' Zoology, Unlv$rsity of Maine a.nd has reoeived. 

the hearty support and helpful assl$tanot of the F1sh and Wildlife 

Service, the Amel"1ean Wildlife Institute, Ma.ine nepartIllen't ot Inland 

Fisheries and. GamEt, and other1nterested partits 1n thl'.t Unite4 States 

and in Oanada. 

'lh, DennY'S Riverwae ohoaen as a good site for several reasons: 

this :riyer stll! s~pports eonsiderablE! numbEll"!I ot salmon and this 

population bas pr$sumably been maintained at least part1ally by 

natural reprodu.otlGn; it 1s amaller in eize tbart m.ost other Maine 

rivers wh.1oh now support salmon runs, thus lending itself partioular

ly to suah an lntensive study; and it is free from pollllt1on, and 

free troll. physloalobatruotiona to the asoent of sal.ni.on. 

fle1d work was begun in the tall of 1940. The spawn1ng run was 

tollow$d from tho time Qf its entrance into the r1ver untl1 the 

eompletlon or spawning aot tv1 t1$8. A oount was made ot the $pawn1ng 

t1sh~ nest.s were marked, and th, extent and loca.tion. 61' the spawn1ng 
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areas uPPfld. 

In th •• a:rl)" spring ot 1941 f11l1 time field wo;rk g0t t1nderway 

w1th the !.ns'tallation ot a tWQ~vay f1Slh trap to re(Jord the movement$, 

of the .flsh in and out ot the r1Y~u:·~ Dal).y reQord$ we):,e kept of the 

air temperature 1 water tempera,tu;r$, ~nd water+evel throu,gheut the 

sUlller. IQv.ngtl£ih .ere qoll~eted alOflg.the rl'Verfortood-hablta 

. and growth-rate atudi$s. 1)lttel"'snt ~,nsu.s mtthods w.~.used to 

tteterml11e the Jlu'bel? ot young fish in the :river, the ar.asof stItsam 

u:t11:1.%.,d, andt]:le propol'"tlQU Qt iiit:f$l"ent teal" eias ae s. 'ood QQn~ 

. dl tlons w.re 11tf'iatlga:t:ed. by .tilling to .dt.termlne th. tlpes and 

abundarult of torage flsb.es, ana 'by bottoll .... 84pllng to determine the 

types and abundanoe of bottom-food organism... Some predaceous birds 

aI).iltlsh we:re Qol+'eeted and. the1.r $tottlaehs pr,strvea. in erder to 

d.etermint wheth&r or not p:r'.datlon 1s the 11mlt1.ng taetor which 

0ontrolll the abu.ndanc, of 1Qungfiah in th, river. Tn. water was 

analy,-.ed at different locations a.long thf/ r11'~ to determine the 

ox;ye;,n oontent and the a..gr.~ of aoidity 1.fi dlftel'ent seotions of 

the stream. Physical. te8.tur~e of the riyer vere mapped} such all 

number and l$ngth of rips, :length ot d.lad-vater,amount and type ot 

oOY'lr, q,uall ty an.d <lWILnt 1 t1 ot be;t'omsUl taQ.letor sp$wn1ng: a:ud 

the distanoe ot theea spawning ~ail from tht mouth ot the riVer. 

There are two rl.Ul$ ot salmon. in th. D.nny& Hi vel" i a spring run 

a.nd. a tall run. The spr1n,g run$nters the. ri"er dUring the months 

ot Ms.r and Jun$ as soon as the wat.er has lowertJd $olIlewha'i; trom 

early-spring flood oond1t1(nls. The heft of the ru.n 113 Qr9.1nar11, 
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dUPing $arl1 JUne. Stra.ggling tisb may tJnter the river from time 

to tille throughout th, $ummer~ Othe:rs hang outside in the estuary 

until tall. Tboete .thl!lt ent$l" the rj,Ver pass th. s.ummer in the maPcY 

d,.p, spring-tect poOl,. 

R.~ord$ ~v. ~.en Mpt of the angle.)'s I~atoh d\lr1ng th. past 

tour years and are as tQl.lowrn 

l. .. ~ 
1938 

193' 
19l4.0 

1941 . 

fotal . :No. of. t'1 sh 
, '.'. - .. 'ft.tal PQ~. 

6~6 lb •• 

3.,2 .. 

91} • 
11," 

Thtlit tall ~ oom(UJ into the river du..r1ng thl tirs'b part ot 

OctobEtl" as $0011 as th • . t8.11 ~a1n.s bring the wat.rup to a $ui table 

leT$l. fh, t'all run 1. 1Illich heavie.r than the spl"lng %'\In. The tlsb 

move upa't:rea.m qu1te rapidly; depend.ln.g\l.pon thtV'oluf ot stream

flow. Tlley go from 6 t9 13 miles tospawn~ng areas alQng the r1ver. 

Th.ey may b. tCi>\lM W1)r~n.g Qn the lower $pawing area-alluring the 

middl.. ot Ootober, though aetual spawn111g dt)ts not occur tultl1 later. 

il the last ot QetolJer they may be found d1str~but,d along the river 

trolleamp R1p$1 wh10h 11 two tdliUf abov$ tidt w~ter I to GilnUln Da.nt, 

whioh i.B th.1riefJn miles above th. mOlAth qt the river. Salmon 8.l'e 

not known to spawn abov. G1lmanDam no;r ",1011 Qamp Rips. This allows 

th~m a'Pout 11 11.11$8 of stre8.1ll apprQ%1ma.t.ly 30 per O$n.t ot wnion 
cQntains EllUl table Pot'tora tor spa.wnl.ng. Spawning aGours tkH~ last week 

in .00tooe1" and the :first week in November. A$ soon as the spawning 
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aetlY1t1es llaVlilb.eneoinple:~edt-h$11eaT$ >th'$IJtlLwnltlg gro\lndS and. 
... :' - . " ' 

" .. 

ar~not$$en again.untl1. they-appear ·lnthe low".X"rlyer 9.$ ke.lt· 

aur.~ngth$iiJpt1rtg.h1gh~l(a.ter • 

During the.spawnl11gpel"i od tIl 1940~ 2lt-9. nests WE;;l!e marke.d. a.long 

the .l"1yeI< tfurin:sthe sps:vmlngpel!'1bd thi. taUy. nea+>ly :;00 p;este 

were oou.pted $l.o~gth$:rtver .·Kanyar'$;s\f~r& . ~,e.d for S~$.wnlng 
. tha.t· hadno'tb •• nll~d.·dur1ng the ;:prfJv1ou.tallan4the apawll111g 

areas\thaYha.d.b$en ~lSe(l tll,p~evio~s· fal,lwftx-e .u$ed' lJl()r, ~x~.n-·· 

~iv61tttu.year: .•• ,A1.1QQnd1:t'lGn;s1riClicat,da l~~i.;rtl't1~lit)f!~ot s~~ti 
1n .. t1:1 e rl ver .thtmW0r~ ··ther~ th.e ·pr$vlo1lS.tali. ,."'. 
~. :.,,: ,~' : .,'" '. '~. , .' . ",' .-' .. .. , 

Seal,'stu~~/$.s\'ot~l fish, haV:$ . given un.tCJhvaluabledata Q.nthe 
, .,' .. '., .:. - .; '. 

l~f' hlstorYGfthe sal.Dl9ll.Q.:f ttte Dencil$. R~ver wt11dh ~e.>astoll.()WS: 

2.2. 

}~2 

}.J 

P)J"'1l0lAsly spawne.d 

Nltimberot ·f1sh 
.. ' ,.r ."._ ' ".~ :" _lajs_,,~, 

. . )4 

.. 3 
(4 y"r.',at 

...• .• sea) 

- .' . 
AlrElragelri'e1ght . ,,, , ,. ,* 

9;31.1118 • 

9. 51+.LbJi~ 
.. ·.15 lbs .. 

11 ~bs. 

; '.. .., < ". :':" ~. ,"_c • 

These. datl1.lndlGJate. that.l roughll!tW()~.t~l1.his(rfthe s!401t 

desotnd at' thfiend,of the1rseoQnd. year in thest~eaia~': thE! ethel' . 

011.,. thirdd$$Ceni1as·tnr~e~t$~-.Q lds .. '. Tlli $ t~ottssubstan,tiated 



, . . . . 
" ' 

l'outtg1i$,:nin:the~r. thlr~ te~'P 
;- .... . . ,-.: \ ': .. ".: ."' '.,. 

" . '/" ','.' , 

oct th$ret;u:rnedt~~h an~t;h.<p.r'lod" ot. '1n1a'spent Ett.SEUl.> .ltm~ 

bll.seem thatt1s~~hat ha;~'$;'~mtt~f.) . year sJn the ootl&n.ave~a.a:. 
:' .' '" • ~ • • , ,,' j. • , • ," '. < ... 

abt;)l1t9ilbs. lnwelght~ .tb:re$ years .1.5 lb$~landtG\U'ie~rs-w1i1eh 
I, ". '. , ~ , . '. _ J C , , 

~$ ,extreme).y 14l\aOmmGn·~ ~e! lb$.lnw.igll't~. 

Thestury'~Y.11ld.1~ajies ,s. gOodp()Ptllat1 on Gr.. youn~t!sh '1nthe ,",,' 

,rl v.r,lm1t ,that,there~$:atr~m.ndou.Bmo:rta.l,. ty. d.t;~r~~th,8 f1~st te,w" 
.' , I . ",'" '," " 

. ll1onth$ at l~t$ f artdmora than 50 :P~:r ().ntll);or"tallt1b.t~e.~ 't:h.tlrst. 
" 

. and se<!lond. 1fJ&;?"4· in th. strllam. 1'heta.otol"swb1ohl1mlt the 
- . ,- : .;. .'. ',. ,": '. 

aburidaneltotYou,ngtlahinth.'etrea$ haTe,!\ot y&tb •• n dtte:rm~n$d. 
',', c . '.' " .,' .,'. 'J ' 

It is' b~11evst1 tha~~h',D.nn7sR1versu:pp<jrt·s amuehlll.rJe~ 
'. _. . 

numl\s;rQ1! . return1ngadul t st;lwll t .·woul,d . seem ·tl"om the yearly 

angl$~sl. oateh; andtbatth, ""taSGll tor th, small catcb..ls alaoke)'f 

water1'n'~he "r1v.r~ dUring ttLQ month of June . 

. It h8.$b4tll·shownb7ctnerW:Qrk.rs, andbyobse!~va tl,on . on the 
, '," .. - .. ··f ' 

DennlQR1ver, that th$ mC)'V'fament ,otthe retuJ;"lling Multa.up the .at~eam 

are <i49J>endtn1;UPQn the .VQ1\1lne($f etr,am. ... flow. AttUiok run-off in 
:. . 

the. ~pr1ng aQoomPan1ed by little :rainfall during the, month$ ot ~al 

and..r~eW111 prevent ·theSpring, r~ottlsl+ ·t'rom.nteJ11ng.th.~, r1'f'er. 
, .' , -"-

fh1sye~t 'du',to.xtreme lo:w>wa~er~ th$springrurl:ot't1shdlcin,ot 

enter the l"1Ver until late summep rains hadra1sed thewater'lavel. ,'. ' ',' :',., ,. ".'" ,',." . 
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tot:tl$ lI1al.mon-f1ab.1ng problem on 'tneDennys' :Et1yer 1.s to oQntrol the 

run-qtt Pt~$bu11d.1ng 'on. or mor., ~am$,on ,ther1verand 111$ 
, I ,"" ". '" '. '.. ' 

,', '1;ribu1;ar'1$,SI and by ~on~~lJ.1.ngthCi) overflow al the ~',ltlet, 0' , ' 
M~ddrb.,mp$ La~e wl1.1ah 1s thesollrceor th'D.~I,l,1$a1Vl!)r~ 

,'., R,e.p'Q1tulll sullmitt eid~, 
, '. 

H. Goodw1n" 
lC~p.4all",e)'lpw ' 

Jl ." 
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! 
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PREFACE 

Under the ausuices of the William Converse Kendall 
Memorial Fellowship~/at the University of Maine, a program 
of study was undertaken on the Dennys River in Washington 
County, Maine, to investigate the possibility of restoring 
to that river its, once abundant run of Atlantic Salmon 
(Salmo s. salar). This study was intended to be preliminary 
to a plan in progress to reestablish the Atlantic Salmon as 
an important game and commercial fish in those rivers of the 
New England states where it was once abundant. 

The Dennys River was chosen as a good site for this 
study for several reasons: This river still supports a pop
ulation of salmon which has been maintained at least partially 
by natural reproduction; it is smaller in size than most other 
Maine rivers which now support salmon runs, thus lending it
self particularly well to an intensive study; and it is free 
from pollution, and free from physical obstructions to the 
ascent of salmon, 

Field work was begun in the fall of 19~O with a pre
liminary investigation of the spawning habits of the salmon. 
Spawning areas were located, and redds were counted and marked. 

In 19~1 full-time field work was commenced in early 
Spring. A two-way fish trap was installed to record the 
movements of the fish in and out of the,river. Daily records 
were kept of the air temperature, water temperature, and 
water level throughout the summer. Young salmon were collected 
along the river for food-habits and growth-rate studies. Dif
ferent census methods were used to determine the number of 
young fish in the river, the areas of stream utilized~ and the 
proportion of different year classes. Food conditions were 
investigated by seining to determine the types and abundance of 
forage fishes, and by bottom-sampling to determine the types 
and abundance of bottom-food organisms. Some predaceous birds 
and fish were collected and their stomachs analyzed as an 
attempt to determine whether or not predation was limiting the 
production of young salmon in the river. The water was 
analyzed at different locations along the river to determine 
the content of dissolved oxygen and the degree of acidity. 
Physical features of the river were studied, such as: number 
and length ,of rips, length of quiet water, amount and type of 
cover

J 
quality and quantity of bottom suitable for spawning, 

and the distance of these spawning areas from the mouth of 
the river. Full time field investigation was continued until 
spawning activities in the fall of 19~1 had ceased. 

'f/Established at the University of Maine in 19~O in 
honor of the late Dr. William Converse Kendall, venerable 
ichthyologist of Freeport, Maine, and, for many years, re~ 
search biologist with the United states Bureau of Fisheries. 
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The writer wishes to express his deep appreciation for 
the support and cooperation of the many groups and individuals 
that made this study possible. The William Converse Kendall 
Fellowship was made possible through the foresight and efforts 
of Mr. S. Barry Locke, of the United States Fish and Wildlife 
Service, who contacted various organizations and individuals 
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particular, and the Penobscot County Fish and Game Association, 
Mildrum Jewel Company, South Bend Bait Company, Ashaway Line 
and Twine Company, and L. L. Bean Company. The investigation 
was under the careful guidance of Dr. Gerald P. Cooper, 
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University of Maine, Orono 
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Harry A. Goodwin ,,_r" 
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THE RIVER 

Physical Features 

The Dennys River is in Washington County in the state of 
Maine. Its source is Meddybemps Lal~_e (Fig. 3) which has an area 
of 7, 245 acres, and is at an elevatj.on of 174- feet above sea 
level; and it empties into the north branch of Cobscook Bay near 
the town of Dennysville. It is about nineteen miles in length 
and has an average width of about forty feet. After an initial 
fall of twenty feet in the first mile, it flows in quiet meanders 
across a flat and barren terrain (Fig. 4) for five miles until it 
reaches the site of the old Gilman Dam. From there on the 
character of the stream alternates between stretches of tur1Julent 
rips (Figs. 5 and 7) and the easy glide of quiet water (Fig. 6) 
until it dissipates itself in the estuary thirteen miles beyond~ 

The location and length of the various rips were deter
mined and mapped (Fig. 1) along with other pertinent data,. such 
as: locations of tributaries and springs, and the drop in 
elevation from start to finish of each rip~ The approximate 
lengths (paced-measure) of the ri:9s listed from north to south 
are as follows: 

Name 

Gilman Rips ... ,. ... " .............. . 
Gardiner1~ Rips ....••••.•.......• 
Bright Island Rips •.•..•.•...•... 
Ayer's Rips ...........••••....... 
Clark's Rips •. ~ ....•..•..•....... 
Stoddard' 8 Rips •..•••••••..•....• 
Little Falls • .•..•••••••••.•.•..• 
Cam p Rl P s. . ~ . ... . . .. . . . • • • . . " . . . . . . . 
Town Rtps •...•..•....•••.•••..... 

Length 

400 
920 

2,640 
450 
EISa 

1,760 
264 

1,El41 
1,760 

yards 
II 

11 

" " II 

II 

II 

II 

A number of small, forest brooks empty into the Dennys 
River. In the summer of 1941 most of them were 80 low that a 
current was barely noticeable. The little. amount of water they 
did supply was consistently below 75 degrees Fahrenheit. Another 
source of water, though of little importance to volume, is the 
many cold springs that have their outlet, either directly or in
directly, in the river. Two of these springs maintained a tem
perature of }3 degrees Fahrenheit throughout the summer. The 
favori te haunt of ao.ult salmon and trout (luring the hot months of 
the year is where the cold water of these springs spreads over 
the bottom of the river. 

Above Gilman Dam the river is choked with luxuriant 
growths of aquatic plants. Cat-tails line the banks and extend 
out into the shallow coves to merge with dense mats of water 

~I ~4uch valuable data were SUPlJlied by Hr. Russell Wilbur J 

Dennysville, Maine, U. S. Geologj.cal Survey. 

~. r • 
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lilies. In the open water submerged pondweeds form a carpet that 
undulates gently with the current. Near Meddybemps Lake the 
shores are thinly lined with birch and maple; farther downstream 
the river winds across the treeless basin-of the old Gilman Dam 
pond. At Gilman Dam the river enters a forest of second growth 
hardwoods and softwoods, and is shaded by overhanging trees until 
it reaches the town of Dennysville. Aquatic vegetation is 
restr~cted to a few reaches of qUiet water and many little coves 
along the margins. 

The bottom is composed or sand, clay, and mud where the 
water runs qUietly. Along the rips the water dashes wildly over 
a boulder-strewn bed which gradually gives way to rubble and 
coarse gravel and forms the riffle areas. Discounting the por-:
tien of the river above Gilman Dam, the river is about half quiet 
water and half rips and riffles. 

Water and air temperatures' and tvater level, at a point 
about one mile above tidal water, were recorded morntng and after
noo£ on most days dur.ing the period from l-fay 2El through October ." 
l5.~ The temperatures were taken with a pocket thermometer. The 
thermometer was checked against a Negretti and Zambra instrument 
and found to be accurate within plus-or-minus 1 degree 
Fahrenheit. Readings of the water temperature were taken with 
the mercury bulb immersed in the water. Air temperatures were 
taken on the shore, well away from the water and not in direct 
sunlight. The water level was read from a ruled stake set in the 
center of the stream. The weekly means of these data have been 
recorded graphically in Figure 2. The highest water temperature 
was recorded simultaneously with the highest air temperature, and 
at the time of lowest water level. The temperature of the water 
during the entire period, except for three consecutive days during 
the middle of June, stayed well below 75 degrees Fahrenheit. The 
water volume, during most of the summer, was between forty and 
fifty cubic feet per second. These figures, however, are probably 
not indicative of normal summer conditions. The state of Maine 
during the early summer of 1941 experienced a dearth of rainfall; 
and, over most of the state, bodies of inland water were at a 
subnormal level. No effects to the young fish were observed to 
have been caused by thts low ',vater condition, but it did influ
ence the entrance of the spring run of adult salmon. Also, a 
relation between water volume and water temperature was apparent. 
Instabili ty of temperature from clay to day and a wide spread be
tween morning and afternoon temperatures were evid,ent during 
June and July 1IIThen the water level viaS low. Stability of tem
perature from day to day ancl little sprea.d between morning and 
afternoon temperatures were evident during the months of August 
and Sept ember when the volume of vV'8.t er i,n the river had been 
increased by late summer rains. 

+,The daily records are presented in Table 11 in the 
appendix. 



3 

Chemical Features 

Samples of i.vater to be analyzed for oxygen content and 
acidity were taken at intervals along the river. The loca-
tions of these stations may be found on the map (Fig. 1). Water 
for tests on oxygen content was collected in glass stoppered 
bottles of 250 c.c. capacity. Analyses were done by the Winkler 
method (American Public Health Association, 1933). The proced
ure of the method was followed immediately up to the final 
ti tration. The final titration i.vas completed v.ri thin one to 
seven hours after the sample was taken. The pH (a measure of 
acidity) was determined at the time of sampling by the use of 
LaMotte Indicator Solutions and La1-1otte Color Standard Solutions. 
The resUlts of oxygen tests in this text are expressed in 
parts-per-million (p.p.m.) by weight of dissolved oxygen in the 
water. The results of analyses of samples taken on August 21 
are listed in Table 1. 

~ populat.ion 

Collecting in the Dennys Riv~r yielded 13 sgecies of 
fishes (Table 2). Small fallfish, common shiners, and common 
suckers are abundant in the many pools and in the weedy, quiet 
water areas. At one locality a single sweep of a 30-foot Common 
Sense minnow seine netted 4-99 individuals of these species. 
Bass and pickerel inhabit the deep, slowly-flowing sections 

Table 1 

Chemical conell tions of the water at eight stations 
along the river on August 21, 194-1 

Location Time v!ater Air Oxygen 
temp. temp. 

At Meddybemps 3:00 P .1"1. 6~ 70 S.O 
76 S.4-Above Gilman Dam 1:30 P.N. 70 

Above Bright Island Rips 4-:00 P.M. 70 7~ S.O 
B elov.l Bright Island Rips 4-:30 P.M. 70 ~S S.2 
Above Camp Rips . 12:00 }L 6S ~.O 
Belo'li'l Camp Rips 11:30 A.M. 66 6~ ~.2 
Above Town Rips 11:00 A.H. 67 72 8.0 
Below Town Rips 10:00 A.H. 67 71 ~.2 

pH 

6.S 
6.6 
6.~ 
6.~ 
6.~ 
6.~ 
6.~ 
6.15 

from Meddybemps Lake to the sea. Along the rips and riffles 
black-nosed dace, the larger fallfish, common shiners, young 
salmon and an occasional adult trout all comnete for food and 
space. During the summer months young trout~are found only in 
t~e tributaries to the river. Myriads of young eels ascend the 
rJ.ver in the spring, and in the fall the adults from Mectdybemps 
Lake descend the river on their way to the ocean. Alewives 



move up and down the river during spring and early summer, en 
route to and from their spawning grounds in the lake; in the 
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fall the young run downstream to the sea. An excellent oppor~ 
tunity was afforded to take notes on the migratory habits of the 
alewife by the use of a t'l.'lo .... way fish trap that is described later 
in the text (p. ~ ). Due to their periodic abundance in the river, 
and to their possible effects to the salmon population, a brief 
account of their migration is merited. 

In 1941 the alewife run entered the river the twentieth 
of May and reached its peak near the first of June. During the 
bulk of the run, forty barrels a day were dipped from the river 
below the fishway that leads into Meddybemps Lake. The number 
of ascending alewives diminished gradually through the month of 
June. By early July only a few scattered schools were going 
upstream. Stragglers continuecl to ascend throughout the summer. 
These fish which successfully completed the spawning journey 
made the circuit in ten or twelve days. Therefore, they \vere 
migrating simultaneously up and down the river soon after the 
run began. The peak of the upstl~eam run passed through the up- ," 
stream box of the fish trap (Fig. 14) . from June 1 to June 3, 
and the greatest abundance of spent adults passed through the 
downstream box (Fig. 13) from June 12 to June 15. 

The movements of alewives were influenced greatly by 
light conditions. On bright, sunny days they would swarm up 
the river in such numbers that the disturbance they caused in 
the water could be heard for a considerable distance. At night, 
or on cloudy days, no alewives could be seen ascending the 
river. 

In early August the young alewives, which had been 
reared in the lake above, migrated down the river. The first 
schools passed through the dOlvnstream box August 14, and they 
continued to descend in great numbers until late fall. At 
that time they measured a little more than three inches in 
length and weighed about four grams each. 

A correlation between the occurrence of white perch 
and alewives in the river was revealed •. White perch al)'oeared 
with the beginning of the o.ol:!l1stream movement of the young 
alel,vi ves. ~1any ~vere taken in the dOirmstream box from then on 
until the disappearance of the alevlives from the river. All 
were adults that had apparently followed the schools of young 
alewives out of IvIec1d.ybernps Lake. 

The morning of June 26, an adult shad, twenty inches 
long and weighing nearly three pounds, was taken in the up
stream box of the fish tran. Shad have failed to run the 
Dennys River since the tur~ of the century, so this single 
record may be considered accidental and of little signifi
cance. 

J 



Table 2 

A list of fish found in the Dennys River 

Scientific name 

Petromyzon marinus Linnaeus .•...•.•.... 
Pomolobus pseudoharengus (Wilson) ••...• 
Alosa sapidissima (\HIson) •.•.......... 
Salmo s. salar Linnaeus •....••......... 
Salvelinus f. fontinalis (Mitchill) .•.. 
Catqstomus £. commersonnii (Lac~pede) .. 
Leucosomus corporalis (Mitchill) •. ~ .... 
Notrbpis £. cornuty.? (Mltchill) •....... 
hhinichthys a. atratulus Hermann •..•... 
~sox niger LeSueur ••........•..•.••.... 
Lepomis gibbosus (Linnaeus) ••.•........ 
Micropterus d. dolomieu Lacepede ...... . 

Common name 

Sea Lamprey 
Alewife 
American Shad 
Atlantic Salmon 
Brook Trout 
Comr.lOn Sucker' 
Fallfish 
Common Shiner 
Black ... nosed Dace 
Common Pickerel 
Common Sunfish 
Small-mouthed Black , 

Bass 
Horone americana (Gmelin) ••.......••... White Perch 

5 
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THE ADULT SALi'-10N 

History 

When the first settlel's arrived in 17$6, the Dennys 
River was well stocked with salmo11 1 trout, and shad (Talbot, 
1$S6). As late as 1~73 the total yield of salmon was estj.
mated to have been one thousand fish per year~ They were 
caught with set nets in tidal water and with dip nets and 
spears below the dam (Atkins, l87~). -

In lS~5 an impassable da~ was built (Kendall, l89~) 
near what is nov! described as the "Millseat. n Spavvning 
grounds below the darn and on Cathance stream, which is the 
largest tributary to the Dennys River, allowed sufficient 
natural propagation to perpetuate the run. In 1$58 the darn 
and adjoining mill Iflere destroyed by fire (Kendall, 1894) and 
the river was again passable to asoending salmon. About 1860 
a ne\'J' darn was erected a little more than a mile belmv the 
former. At one end of the darn a natural fishway made the " 
river above accessible to salmon. In later years the fishway 
w'as improved from time to time. The first attempt to increase 
the salmon population of the river by artificial propagation 
was made by Mr. Benjamin Lincoln, a prominent resident of 
Dennysville. Mr. Lincoln planted approximately 250,000 young 
salmon in the river during the interval from l87~ to 1890, from 
eggs which he obtained from the state of Maine or from the 
United states Fish Commission ancl hatched at his own expense 
(Kendall, 1~94). In 1$98 a new fishway was erected and the 
old natural byway was blocked to conserve water. It is 
claimed that the new fishway did not serve its purpose well; 
also, that the intensive poaching, even to the extent of block
ing the fish1Jvay, made severe il1I'oads on the salmon population. 
In spite of netting, poaching, and impassable barriers salmon 
have persisted to run the river. In 1930 the last remaining 
darn was dynamited leaving the entire length of the river free 
from obstruction (Fig. 9). 

In 1936 the Dennys River Salmon Club was formed with 
an initial enrollment of over 150 active members. Within four 
years the enrollment had increased to 750 members, scattered 
over the country from Maine to California. These members began 
at once to improve the river.. They bought the nets of fisher
men in the estuary, then petitioned the Sea and Shore Fisheries 
Commissioner to close the river to net and weir fishing. Since 
there was ,no opposition to the proposal, the petition was 
granted •. In 1937 a law was 9assed by the Maine legislature 
which closed the entire river to net and weir fishing. 

With the founding of the Dennys River Salmon Club a 
new impetus was given to restoration of the salmon by artifi
cial methods. Numerous plantinf~s vJere made by the federal arid 
state hatcheries, as follows: 
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1936 May 21 120,000 Hatched in 1935 
May 25 120,000 Hatched in 1935· 
June 8 120,000 Hatched in 1935 
July 5, 6 130,000 Hatched in 1935 

August 12 15,000 Hatched in 1936 
August 13 15,000 Hatched in 1936 

1937 

194-0 September 27 25,500 Hatched in 1940 

In recent years the State of Mai~e Hatchery Division 
has directed considerable effort toward collecting eggs from 
our native Atlantic Salmon for propagation purposes. This 
has been partly due to the increased difficulty of procuring 
eggs from the Canadian Bureau of Fisheries. In the fall of 
1938, 23 Atlantic Salmon were taken from the Dbnnys River 
during the spawning run and transported to the Federal Hatch
ery at East Orland, tilaine, INhere they were stripped and the 
eggs hatched. In 1939 and 1940 the Hatchery Division erected 
a trap in the river above Bright Island to capture the ascend
ing adults (Figs. 17 and 18). The fertilized eggs of the 
collected females were transDorted to the State Hatchery at 
Tunk Lake, Maine, to be hatched and reared. In 1939, six 
females produced 4-7,000 eggs, and from them 44,000 young T,-Jere 
reared. In the fall of 19~0, 2~,500 of these young salmon 
were placed in the Dennys River. In 1940, eight females, five 
of which had already deposited some of their eggs, produced 
25,000 eggs. There are now 20,000 young salmon from that lot 
of eggs being held at the Tunk Lake Hatchery for release in 
the river this spring. 

Investigation 

Data on the adult salmon in the river were comDiled 
from many sources. The date of entry of salmon into the river 
was ascertained from direct observation and from records of 
the Dennys River Salmon Club. Records maintained by this 
organization furnished the number' of salmon caught. in the 
Dennys River each year. Life history data were obtained from 
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a study of the scales of 5S fish. The time of spmvning, number 
of spawning fish, and notes on spawning behavior were deter
mined by direct observation on the spawning runs of 1940 ancl 
194-1. 

In the fall of 194-0, during the spawning period, an 
attempt was made to locate all of the redds (a group of ~gg 
pits; the proceeds of one female) along the river from Gilman 
Dam to the foot of Camp Rips. Those which Ivere located were 
marked by tying a whit e, numbered (1i sc in a conspicuous po si
tion near the redd. A record was kept for each redd of the 
date of marklng and its position in relation to the numbered 
disc. In the fall of 19~1 another attempt at complete census 
of redds was made over the same area, but no redds were marked. 
It is believed that nearly all of the salmon redds in the 
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river were located during both spawning seasons. This method 
is presumed to give a fairly reliable estimate of the number of 
adult females in the river. 

A two-way fish trap l'las installed in the river in the 
spring of 1941 as an attempt to obtain an accurate count of the 
ascending adults. The trap consisted of a weir placed 
diagonally across the stream with a V-lead box trap at each end 
(Fig. 11). The box at the lower end of the 'tveir faced upstream 
to catch descending fish (Fig. 13), and the box at the upper end 
faced clO\·mstream to catch ascending fish (Fig. 14). Each box, 
which measured g x g x 4 feet, was set on the bottom of the 
stream. Stones placed inside the boxes and on a shelf around 
the outside held them in place. On the end OPPOSite frqm the 
V-lead, a sliding panel of 1/2 inch mesh iron screen allowed a 
current of water to pass through the boxes. The lead in the 
downstream box was built of vTire and boards to prevent vmter 
from rushing into the box. The lead in the upstream box was 
constructed of one-inch mesh chicken wire in order to nrovide 
for an unobstructed flmv of water. The 'tveir vms constl~ucted of 
upright strips of hemlock board~3, that ,..,rere salfled to measure 
6 feet x l-~ inches x 1 inch" and nailed to cross-members of fir. 
The uprights were drlven into the river-bed where this was 
pOSSible, and a wall of stones and loose gravel was placed 
against the front to prevent the current from washing beneath 
the vleir. In order to hold the "'leir in place against the 
current, a platform was constructed along the top cross-member 
and loaded with stones (Fig. 14). 

The trap "tv-as first placed about SOO yards above tide
water (Fig. 10)1 but was moved later to a more favorable loca~ 
tion, one and one-half miles UD the river (Fig .. 11). \Vith the 
use of this trap it 1tlaS antiCipated that a count could be made 
of the ascending fish, that their movements in and out of the 
river could be recorded, and tlnt some or all of them could be 
tagged for future stUdies. The unusual water conditions in the 
river during the entire summer, combinecl ~vi th an unexpect ed fall 
freshet, resulted in the failure to obtain much data on salmon 
by the use of the two-way fish trap. 

~ Ascending h-clults 

The Spring run of fish (Fig. 15) enters the river as 
soon as the wat er has receded from its f3pring high level and 
the temperature has risen above 50 degrees Fahrenheit; occasion
ally some of these fish are caught as early as April. Most of 
the "cleo.n ll fish 'tv-hich are crught are taken during the months 
of May and June and in the lower mile of the river. The time 
at which the fish enter the river is determined largely by the" 
volume of stream f10\v, II>1hich causes their entry date to vary 
from year to year. The dates on Nhlch tl:::.e first fish have been 
taken during t~le past six years are as folloin1S: 



1936 ..••..•..•...... May 23 
1937 •.•...••...... Apri12g 
1939 •..••••••••••. April 24 
1939 •. ••••••...... . ~May 27 
1940 .•••.•••••.••.•• May 20 
1941 ••.....•••••.•. June 2 

The river in the summer of 1941 was at its lmvest level 
in many years. The Spring run of fish appeared in the estuary 
the last week in May; but, because of the low i"'ater conditions, 
only a few straggly fish entered the river. No fish were 
caught by angling until the second day of June, and only eleven 
were taken during that entire month. The water was so low that 
it 'l,vas intolerable to the salmon; for they were seen leaping in 
the estuary at every tide, but few entered the river until fall. 

The Fall run of fish may enter the river as early as 
the latter part of August if summer rains raise the water level 
to a sufficient height. However, they usually enter during 
September. Ordinarily the bulk of the fish are well up to the 
s~awning grounds by the first of October, but in the fall of 
19L~1 the ascent of the river was not begun until the first week 
of October. On the evening of October g, at 6:30 P.M., a large 
male salmon was the first of the SlJa't'lning run to be taken in 
the trap. That morning a number of fish 't'l"ere seen concentrated 
be10'!;; the trap. The next few days a fall freshet flood.ed the 
river, and most of the fish 1"'ere able to escape upstream \vith
out going through the boxes of the fish trap. On October 19, 
they were seen on spawning beds along the river. Some had gone 
as far as the foot of Ayer's Rlps, which is about five miles 
above the location of the trap. 

Some deductions as to the movements of the fish into 
the river may be drawn from the record of catch by anglers .. 
data on the catch over a.1(eriod of six years, as compiled by 
Dennys River Salmon Club,~/are summarized in Table 3. 

The data indicate that in some years a few fish come 

The 
the 

in during the month of April. The bulk of the fish enter the 
river in June. Catches were few- (luring July, except in 1940 
when the Spring run entered late. In the years 1937 and 1939 
the early entry of the Fall run is nictured by the increased 
catch during August. A compal'ison bet"tveen the size of the Spring 
and Fall runs is not possible from these data because in most 
years the Fall run had not entered at the close of the fishing 
season. 

The validity of these data on catch recorcls in indicat
ing the movement of salmon into the river is supported by 
observations on the salmon. 11'1 th few exceptions the date of 
catch is within a few days of the date of entry, because most 

o/The records \vere compilc~d mostly by the late Herbert 
H. Allan, president of the club. 
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of the fishing is done within a mile of the mouth of the river, 
and because fish that have been in fresh water more than a few 
days are extremely unwilling to take a fly. They will strike 
frequently I but \V'ill seldom "mouthtl the fly and are rarely 
caught. When the'salmon first enters the river he is IIbrightl1 
with a greenish-black sheen to his back and with silvery sides. 
After a few days in the river he loses his brightness, his back 
becomes a dull brown, and the silver of his sides loses its 
polish. The sides of a fish which has b~en in fresh water for 
a week or more have a reddish coloration. The theory of a 
Spring and'a Fall run is substantiated by two separate influxes 
of bright fish. Fresh-run fish are caught in the spring and 
again in the fall,but seldom during the summer. 

Table 3 

Number and pounds of fish caught by angling 
over a six-year period 

Year 
Month 

1940 1941 1936 1937 193B 1939 

April 0 1 2 0 0 0 
May 6 16 4 1 3 0 
June 41 4~ 2B 31 51 11 
July 6 10 2~ 0 3 
August 0 14 15 0 1 0 
September 0 1 7 0 0 1 

Total No. 47 
'. 79 66 35 ~2 12 

Pounds 565 ~10 6g6 332 913 113 

The growth history of a salmon is recorded on its 
scales. Most of the information on the life history of the 
salmon has been obtained by studying the scales from adult 
fish. Much has been written in support of the validity of 
scale-reading. The following is quoted from Kendall (1935): 

The scale of the salmon has been found to indicate 
its age by lines of growth. It is increased in size by 
additions of rings of scale substance, each adcUtion 
making a circular line at its junction with the pre
viously formed ring. If the fish grows fast the lines 
(sometimes called ridges or Icirculi!) are widely spaced. 
If the growth is slow, the lines are closer together. A 
well-fed fish grows fast. On the other hand if it feeds 
but little, the growth is slow. It is believed, with 
abundance of evidence in sU"ODort of the belief, that the 
salmon feeds but little in ~he winter. Therefore the 
lines of growth are more or less crowded. These groups 
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of crowded lines form rings kno\vn as vlinter rings or 
'annuli I. 

Again ""hen the salmon ascends the river to spavm it 
feeds but scantily if at all, and at spawning time it 
has lost weight and loses still more after spawning. 
During this period the scale loses some of its periphery, 
which gives it an irregular appearance. 'lrJ'hen the fish 
resumes feeding in the sea, the more or less ragged scale 
is mended by scale substance, but a scar is left in the 
form of an irregular space without lines~ This area is 
knmm as the t spawning mark' • 

The growth o,f the young salmon in the river is shown 
on the scales in the same manner, but the lines are 
finer and more closely set, so that the duration of the 
river life of a salmon is also learned from its ,scale. 
Thus by a scale it is possible to determine how long the 
salmon remained in the river before it went do\'lTn to the 
sea as a smolt, how long it remained in the sea until it 
returned to spawn for the first time, and any further 
duration between spawning periods that there may be. 
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Study of the scales from 5~ adult salmo~taken from the 
Dennys River has provided much valuable information. A summary 
of these data is given in Table 4-W Of these 5~ fish 61 per 
cent had spent the first tvlO years of their life in the stream, 
and the remaining 39 per cent had gone to the ocean at the end 
of their third year. Of the 5~ salmon that were studied 90 per 
cent had spent two years in the ocean; 6 per cent, three years; 
and 4- per cent J four years. Those fish which hact remained 
longer in the sea were invariably the larger. Of the 5~ fish 
only three showed evidences of previous spawnings. 

Table 4-
Life history data from scale readings 

(Stream-life in years is indicated by digit before the' 
t th d i 1) decimal, sea-life in years by l:U.gi t af. er e ec rna 

Growth Number Number of fi sh Average weight 
history of fish - by Del' cent in pounds 

2.2 34- 59 9.37 
3 .. 2 l~ 31 9.54 
3.~ 4- 6 15.00 
2. 1 2 19.00 
3.4- 1 2 Ib.25 

,¢;Most of these scale samples 'l,ITere collected by members 
. of the Dennys River Salmon Club for Hr. Raymond Dow of Bangor. 

The l.vriter wishes to thank Nr. Dml,]' for the use of these samples. 
''?'" A complete account of the scale readings is presented 

in the appendix (Table 12). 
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The Spawning Period 

The spawning activities of salmon in 1940 and 1941 were 
carefully stucLied to obtain -data on time, duration, localities, 
and behavior. During both years, the spawning activities started 
in the middle of October and were completed by the first of 
November. 

The areas of stream bottom suitable for the deposition 
of eggs extend intermittently from the junction of Cathance 
Stream to Gilma.n Dam. Along these thirteen miles of stream 
approximately 30 per cent of the bottom area is composed of 
coarse gravel. The salmon were found on ,the spawning grounds 
a week or more before any egg depositing activities were 
observed. At that time many excavations were started and then 
vacated. Comparison of discarded sites with finished redds gave 
a good indication of the type of stream bottom preferred by the 
fish. The sites chosen for the construction of redds were loca
teo. largely in the areas of stream below the various rips., In 
these places the bottom was composed of coarse gravel and the 
current was moderate6 The ureferred locations were in water from ," 
13 to IS inches in depth, and usually in riffle areas where there 
was a pool nearby. No redds were found in qUiet water or in 
extremely rapid currents. 

During the spawning period of 1940,250 completed redds 
were counted along the river. That season the fish were spawning 
from Camp Rips to Gilman Dam. Hm'lever, only a fevJ vJereabove 
Bright Island Rips. From Gilman Dam to Bright Island Rips, 12 
redds were counted; 37 redds were counted from Bright Island Rips 
to Stoddard1s Rips; and 200 from Stoddard's Rips to the foot of 
Camp Rips. In the fall of 1941 the run entered the river late 
and no fish were seen above Bright Island Rips. The redds 
counted and their locations may be listed as follows: Bright 
Islan~ Rips, 13; Ayer1s Rips, 5~ Clark's Rips, 15; Stoddard1s 
Rips, 60; Elias' Meadow, 125; Little Falls, 3; and Gamp Rips, 50. 

Observations were made by the writer on more than one 
hundred salmon engaged in various activities related to spawn
ing, and on at least ten females and their attendants engaged 
in the actual spat'l1ni'ng act. Because there are fev.] published 
data on this phase of the life history of the Atlantic Salmon, 
the writer feels it merits a brief discussion. The observations 
agree with published accounts of the spawning behavior of other 
salmonids (particularly the work of Smith, 1941, on spawning 
habits of cutthroat and eastern brook trouts, and Greeley, 1933, 
on the spawning habits of brook, brown, and rainbow trouts); and 
in most details with David L. Belding's (1934) account of spawn
ing habits of the Atlantic Salmon. 

The digging is done entirel~ by the female; no male was 
ever observed to share in the labor.' When about to dig, the 
female rolls on its side, arches its body, opens its mouth, and 
extends its fins. The curvature of the body brings the caudal 
fin in position to drive a column of water directly downward 
against the bottom with sufficient force to dislodge sand and 
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coarse gravel. During digging the caudal fin does not normally 
come in contact with the bottom. A few vigorous s'tveeps are 
made; then the fish resumes a normal resting position for a 
short time before repeating the process. The fish, when digging, 
heads diagonally upstream, first toward one bank, then toward 
the other; this results in a ctepression that is broadly U-shaped, 
when viewed from a position directly above it. The moved gravel 
is piled about the depression on three sides. These excavations 
vary considerably in size. They may be from one to two feet in 
diameter and from eight to twelve inches in depth. The mound of 
moved gravel often covers an area of ten to fifteen square feet. 
At the bottom of the depression a pit is formed that furnishes 
a receptacle for the deposited eggs. Each individual pit has a 
capacity of about a quart, and contains stones that tumble into 
it as the finer supporting m(lterials are washed m'lay. The pit 
is free from silt and fine sand, which gives it a washed appear
ance. Each pit in the redd contains the product of a single 
deposition, and subsequent depositions in the redd may be scat
tered but tend to proceed· in an upstream a.irection. 

During the early part of the spawning period, digging 
proceeds slo~vly. As the season advance s 1 the efforts become 
more hurried and more energetic. The females take little time 
for rest, and are watched closely by the attending males. The 
males struggle continually to obtain or maintain a favored 
position just downstream from l a.nd slightly to one side of the 
female. At the peak of the spa'lrming season, digging and 
courting activities proceed without let-up day and night. 

In previous literature it has been stated that actual 
spawning seldom takes place during the day. The observations 
of the writer do not support this belief. Daylight spawnings 
were frequently observed. The actw;:t.l spm'lning act was not 
observed at night but preparatory activities and courtship 
actions did not cease with darkness. Changes in the contour of 
the redd between darkness and daylight indicated deposition of 
eggs. It is the belief of the writer that spawning takes place 
whenever an egg pit is completed and the female is ready to 
expel a portion of her eggs--be it day or night. 

In the fall of 1941, at the upper end of Elias! Meadow, 
the 'lrJriter ltlaS fortunate to find fish spawning in a locality 
particularly favorable for observation. From a prone position 
on the bank the Writer watched the suawning of salmon in a redd 
which was almo st directly beneath and only six feet a'vvay. The 
river at this point is about fortv feet ~vide and fifteen to 
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el.ghteen inches deep, and the 1-later flows fast over a coarse 
gravel oottom. Actlvities of fish during many spawning seasons 
have formed a bar of gravel that extends entirely across the 
stream. Above the bar a meander in the stream forms a pool 
about three-hundred feet long and sixty feet wide. Below the 
bar the river is narrOl'l1er and the current is swifter. 

The gravel bar was occupied by six adult fish; four 
males and two females. The females were digging almost directly 

.... ,. 
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across from one another. They would dig for d secone or two at 
one to three' minute intervals for ten to fifteen minutes} then 
rest for an equal length of time. 

The writer took his position on the bank shortly before 
1:00 P.M. (October 23). At that time only the males could be 
seen. They were industriously chasing one another about the 
pool. At 1:04 P~H., a female a:oproacherl the redd and. started 
to dig. Two males immediately arrived on the scene and contested 
for the favored position near the female. The male in the 
favored position was a large individual of about sixteen pounds 
and the second male was only slightly smaller. Also attending 
the female were four small parr l one of them not more than four 
inches in length. They hovered near the female, or settled down 
into the depression away from the rushes of the large male. 
Between intervals of digging the female would lie over the 
excavation, often pressing. her anal fin down into the fo~"'ming 
pocket as ~hough to test its completeness. At 1:10 P.M., 1\Thile 
the female laid over the pit in the manner described as a test
ing process, the favored male S\1Tam into the depression and 
pressed his body close along her left side. His body vms , .. ' 
inclined so as to bring his vent near the vent of the female, 
directly O"Cfer the pit. Both fish began to quiver almost 
imperceptibly. Immediately the second male moved in and, pressed 
along the left side of the first male •. A third male that had 
been attending the female across the river abandoned her anct 
cro ssed the river to the spal'l}"ning group. He as sumed a po si tion 
on the right side of the female. These four fish were all 
pressed tightly together anc1 all quivered. intensely. A faint, 
milky-'white cloud rolled u·o around their bodies and drifted to 
the bottom of the deDressi~n. The action lasted for ten seconds. 
Spawning ceased as sG.cldenly as it had commenced, and then the 
fish drifted slowly apart. It '\tIaS then observed that the parr 
had been in the depression beneath the female. They left the 
Site, as did the large males which moved across the river to 
where the other female was digging. For the next ten minutes 
(until 1:20 P.B.) the female tn_at had just spm'med worked 
Vigorously to cover the orange colored eggs that could be seen 
laying in the pit. The act of covering the eggs was an entirely 
different maneuver than that used to dig the pit. The direction 
of movement was at right angles to the current. The motions were 
more careful and less energetiC, and the gravel was pushed in 
from the sides. No males attended her at that time. From 1:20 
P.M. until 1:40 P.H. she took a brief resnite in deeper '\IJater 
about twenty feet dO'\lJDstream. All the while the males were 
courting the female across the way., At 1:30 P.M. this other 
female spawned with two or more males. While the full details 
of thi s second spmvning could not be observed lit was noticed, 
however, that immediately after the spawning act the males left 
the site while the female worked vigorously to cover the eggs. 
At 1:40 P.M. the first female returned to her redd and commenced 
to dig a little way upstream and to one siele of the recently 
deposited eggs. Two ~dult males and one parr immediately 
arrived on the scene. The parr laid directly beneath the caudal 
peduncle of the female. ~Phe males took positions toone side 
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. and slightly clownstream; the first male with hi shead. 0Ppo 81 te 
the dorsal fin of the female, and the second male in about the 
same relative position to the first male. They \vere not the 
original attending pair. Both 1f.Tere smaller and one had a badly 
torn dorsal fin. The first male whirled and chased the second 
male downstream 1 then returned and swam to the side of the fe
male which had barely begun a new pit. Pressing their bodies 
together they quivered momentarily, then parted. Neither were 
any eggs deposited nor \vas there an~r noticeable emission of 
milt. IAThen the writer left at 2:00 P.M., the female was still 
digging_ 

The following day the same site was visited for further 
observation. "'Jhen the ,1)'ri ter arrived at 11: 15 A.M., the female 
was digging nearer the bank than where she was last seen at 2:00 
P.M, the previous day. She '\Im.s attended by two adult males and 
four brightly colore(l~ parr. The appearance of the stream bottom 
was much changed. At least four completed egg pits were visible 
that were not present the day before. It was noticed that the 
digging was disturbing a poclcet of eggs. The boundary of the 
new pit was overlapping an 01(1er one. A few eggs, swollen and 
transparent, bounced along the bottom of the newly formed 
depression. The parr did not offer to eat them. From time to 
time, the male in first po si tion \~ould approach the female and 
quiver momentarily. This quivering seemed to be the only court
ship action exhibited. by the male. As the pit neared completion 
he illTould approach more 9ften. He would change sides frequently, 
and sometimes in his haste to drive away an approaching suitor 
would jostle the female. 

The livery of the parr resembled that of the adlllt males 
(particularly the reddish coloration of the sides). Their 
det ermination to 'I."'in the favol' of a female J so much larger than 
they, was extremely amusing to watch. They would.dart at one 
another with more vigor, and max'e speed, than the adult males 
exhibited toward one another. Wherever fish were spawning, 
there were always a few parr present. It is likely that they 
aic;l somewhat in fertilizing the eggs. On August 11t parl"'.1-1hiCh 
welghed from 613 to 713 grams and \rVere from lS2 to 113L\- mm. J.n 
length were found to have well developed testes. As early as 
lS40 Shaw reported the successful f~rtllization of salmon eggs 
v-lith the milt of parr (Shaw, lSlW)·~\:!.-/ Francis Day (lSS5) found 
that male parr or smolts, after their second year, may produce 
milt that is capable of fertilj.zlng eggs. 

At 1:07 P.M., while the female Was lying over the newly 
formed pit J the maJ.e approached. and pressing close to her in the 
manner previously described, started the rigid tremoring char
acteristic of the spawning procedupe. The female was lying deep 
in the depression. A pit about ten inches in diameter and two 
or three inches in depth had been formed. It contained stones 

--------
''vJ..t Oi t eO. from Kendall, 193~). 
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2~-. to 3 inches in diameter and had a capacity of about one quart. 
The vent of the female was dj.rectly over the cavity and the eggs 
were extruded into It 0 Irhey could be seen streaming from her 
vent, orange in celor, and surrounded by a faint cloud of milt 
from the male. Four of the parr could be seen beneath the fe
male. They had assumed various positions in an effort to place 
their vent as near as possible to the vent of the female (one 
was completely "belly-up"). A second adult male arrived a moment 
later and took a position alongside the first male. All the fish 
were vibrating vigorously and a great deal of milt was expelled 
by the males. The entire procedure took nearly thirty seconds. 
When the fish parted, the pit vlaS nearly full of eggs. "'Ti thin a 
few seconds the female had completely covered the eggs Ivi th 
gravel. 

Toward the end of the spawning season the activities of 
the fish slowed down. They behaved as though they were near 
exhaustion. Fighting among the males was less spirited, and the 
females dug less frequently. At this time the' females were 
often observed to charge tmvard an attending male as though to 
repel his advances. After the spmvning period, no fish could be ,. 
found on the spawning beds but they could be seen lying quietly 
in the deep pools. 

The Descending Adults 

In the early spring, shortly after the ice leaves the 
river, descending "keltll (spent fisn) are caught in considerable 
numbers in the lower mile of the river. Local reports mention 
individual fishermen catching as many as 20 of these fish in a 
day. The fish are thin and emaciated and their flesh is 
extremely poor in quality. Their presence in the lower part of 
the river 1s of short duration. Scale studies indicate that only 
a small per cent of these kelt live to return for another spawn
ing~ 
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THE YOUNG SALMON 

Investigation 

During the summer of 1941, particular attention was 
given to the young salmon in the river. The different ty~s of 
habitat were studied in order to determine the type preferred 
by the young salmon. Bottom samples were taken in the areas of 
stream occupied; to ascertain the kinds and abundance of bottom
food organisms. Collections of young salmon ;;.;ere made to study 
their food habits, their growth in the stream, and the propor
tions of the different year-classes present. An attempt was 
made to discover the factor, or factors, which might limit the 
productive capacity of the stream, such as: predation, chemical 
or physical condition of the water, or competition for space or 
food. 

The first problem encountered was the choice of a method 
to capture young salmon for investigation. The methods commonly 
used are angling, trapping or netting, and poisoning or narcot~ ~
izing. The method used must necessarily be determined by the 
information desired. If selectivity is to be avoided, the choice 
is limited, in the writer's opinion, to the use of a poison or 
a narcotic, until some better method is developed. The use of 
either of these agents is obviously limited. 

Collections made by angling exhibited a high degree of 
selectivity. Of the fish collected in that manner, S5 per cent 
were in their third summer and 15 per cent in their second 
summer. No first-year fish were collected by angling. Most of 
the studies planned 'tvere inapplicable to a sample that did. not 
represent all the year-classes. 

The use of a Common Sense type of minnow seine proved to 
be a suitable method of sampling the fish population in the qUiet 
water areas. In such areas the smoothness of the bottom and 
slowness of the current allowed an efficient use of the seine. 
In the rips and riffles areas, neither the composition of the 
bottom nor the speed of the current would allow satisfactory 
results with a seine. However,the combination of angling and 
seining effort brought to light the salient characteristics of 
fish distribution in the stream. 

Several unsuccessful attempts were made to samule the 
composition of the fish population-by blocking off a section of 
the stream> clearing the bottom as much as possible, and drawing 
a seine through the area. The young salmon were too adept at 
dodging from cOVer to cover to be caught in a seine, so it was 
necessary to resort to the use of a narcotic or a poison. The 
size of the strewn prevented the efflcient use of a narcotizing 
agent and a poison had to be employed .• 

Before a poison could be used, a number of precautionary 
measures had to be taken. The object was to obtain a small but 
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accurate sample of the fish population in a representative 
section of n salmon-vJater. II The first step was to locate a site 
where a sample could be taken without harming desirable species 
of fish outside of the sampling area. The habits of the young 
salmon and the physical features of the river made it seem 
reasonable that such an area could be located. Finally, a site 
was located below Stoddard's Rips that seemed to possess the 
desired features. It is a short stretch of rips and riffles, 
somewhat apart from the main II rearing-grounds It or Stoddar'd I s 
Rips, and i tempties into a long stretCh of quiet \V'ater. Angling 
efforts indicated that the larger year-classes were present in 
about the same abunc1ance as in other areas of riDs and riffles. 
Also, first-year fish could be observed in the riffles. Within 
the area,· there we~e fOlJr redcls "Thicr. had. been marked the pre
vious fall. Below the section to be treated were three miles of 
stream ~vhere only bass, pickepel, minnows, and other rough 
fishes were found. . 

A section 1,100 feet long was chosen as a representative 
sample of \I salmon-vmter.n The upper 200 feet is in a rips 
section v,rhere the i-.Tater flOl'ITs fa.st along a bouldery bed. . The 
next ~OO feet consist of riffles. The stream is wider, the 
current slower',. and the bottom composed of rubble and coarse 
gravel. BeloviT that is a, pool abol-It 300 feet long ·with an 
average depth of around 2$ inches. The bottom is gravelly and 
there is some scattered vegetation. The last 200 feet of stream 
is deep, 'tvi th a bottom of mucl and gravel and containing a few 
large boulders. . 

A wall of stones was constructed across the river at the 
upper and lmver limit s of the area. Seine s were placed along the 
walls with the lead lines weighted to the bottom and the cork 
lines supported above the surf~ce. By blocking off the area in 
this manner, no fish could escape upstream o'r downstream .. 

The average width of the section of stream which we.S 
treated 1IlaS 65 feet ~ The de-oth and rate of' flow varied consider
ably. It \~as e stimat ed that-the volume was approximately 32 
cubic feet Der second on the de:v the treatment was executed 
(July 25). -The water temperat~;e at trhat time was 70 degrees 
Fahrenheit at l2:GO noon. For the treatment, one pound of 
powdered derris root (5 per cent rotenone content) was mixed 
with ten quarts of vvater, then diluted to fifty quarts, an(1 
sprayed into the stream above the upper barrier. The applica
tion took thirty minutes and about fifteen minutes later the 
first fish Uturned-up~n 

. The resulting collection included all three year-classes 
of young salmon, and other kinds of fish that were in the area. 
Four large suckers that were in the lower pool suffered no 
apparent effects~ Some of the young of small minno't'ITs that 
inhabit little eddies of water along the shoreline were not 
harmed. It was noticed that the salmon ltturned-upll in a shorter 
period of time than other fish, and that the period of erratic 
behavior before death was also shorter in duration. 
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There was considerable evidence that all salmon were 
removed from the area of stream between the barriers. The 
barriers were left in the stream for two days and during that 
period of time only four first-year fish were found within the 
area. They were all dead and had apparently been overlooked 
the first day. The efficiency of the first treatment was not 
checked by further addition of poison. However, four hours of 
fruitless seining effort in the shallow pool, unsuccessful 
angling in the rips, and careful observation along the entire 
section indicated the absence of young salmon. 

The treatment had no effect on the stream below the 
immediate vicinity of the operation. The spreading action of 
the flowing water rapidly diffused the poison and it was 
quickly diluted beyond its lethal point. The poison 1-las 
partially effective for about 200 yards below the lower barrier. 
A few young salmon and some small minnmvs were killed wi thin 
that distance. One large bass was found floundering but was 
still lively enough to escape capture. Beyoncl ~OO or 900 yards', 
the concentration was totally ineffective. A thorough examina-; .. 
tion of the stream on subsequent days confirmed the belief that 
no harm, other than that already no~ed, had been done. 

It is believed that the collection which resulted from 
this procedure furnished a representative sample of the salmon 
population in the stream. The facts which support this belief 
have been presented on p. l~. 

All fish collected during the summer were preserved. 
Each collection was given a number and labeled as to location, 
date, method of capture, and other pertinent data. All young. 
salmon were sorted provisionally into year-classes, weighed 
and measured in the laboratory. The weight of each fish was 
recorded to the nearest tenth of a gram, and both standard (tip 
of snout to last vertebra) and total (tip of snout to a line 
across longest caudal fin rays) lengths were recorded to the . 
nearest millimeter. Sex was determined of the two- and three
year fish. The ages of the two- and three~year fish were 
verified by microscopical observation of their scales. 

The contents of the stomachs of the ti.vO- and three-year 
fish were removed and analyzed in the laboratory. The analysis 
consisted of determining the kinds of food organisms present, 
the volume and number of each kind, and the total volume of food 
in each stomach. Volumes il>lere determined by liquid displacement 
in a taper-ed-bottom graduate. Readings were made to the nearest 
5.0 cu. mm. (.005 c.c.). 

Bottom-food organisms itJere collected with a square-foot 
bottom-sampler. The sampler consisted of a oubical metal frame 
constructed so as.to iriciude" one square foot of bottom. Two 
sides were covered with galvanized iron. The front was covered 
with fine mesh, iron screen and the back held open the mouth of 
a cotton bag net. The top and bottom of the sampler were open. 
The sampler 1}I18.S placed on the bottorrt ~vi th the screen facing the 
current. This ~~sition allowed the water to flow into the 
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sampler and pass out through the bag net. The open top allmved 
the operator to Itstlr-uplt the square-foot sample of bottom, and 
to pick up and "lash individually the larger stones. Bottom-food 
organisms that were disturbed by these activities were carried 
into the bag net by the current. In order to remove the 
organisms from the bag net, the sampler was taken ashore. The 
organisms were picked from the net and placed in individual, 
numbered Vials, containing 70 per cent alcohol. A record was 
maintained of the date, location, depth of water, and tJ~e of 
bottom for each sample. Samples were distributed over the areas 
of stream occuuied by young salmon and were taken throughout the 
summer period {from July 3 to August 25). Laboratory analysis 
of the samples consisted of determining the kinds of organisms 
found in each sample, along with their volume and number, and the 
total volume of food in the samule. Volumes were determined by 
liquid displacement in a taperecl-bottom graduate. Readings were 
made to the nearest 5.0 cu. mm. (.005 c.c.). 

Habitat Preference ----------
Before it was "Oossible to determine the amount of stream 

available to young salmon l their habitat preferences had to be 
studied. The choice of habitat may be controlled by one or more 
factors, such as: temperature, chemical conditions, cover require
ments, food conditions, or reaction to water currents. 

The rips and riffles areas of the Dennys River alternate 
with reaches of quiet vlater. During the summer months, young 
salmon were found in all areas of rips and riffles. Collections 
made by angling and by seining in the quiet water areas failed 
to produce any young salmon, with the exception of a single 
individual that was taken from a I1spring-hole." In the areas 
of rips and riffles it was noticed that a preference was 
exhibited by the larger fish for areas with deep-water pools. 
Three-year fish and some of the larger individuals of the t~lO
year class were found in deep pools along the rips, while most 
of the two-year fish occupied the riffles or shallow pools in 
sir-lift water. Young fi sh in their- first year were not seen ex
cept near redds of the previous fall. These observations '!tlere 
confirmed by the results of the collection made on July 25. A 
tendency tOl"lard segregation of the o.ifferent year-classes '!tlaS 
apparent. There was some overlapping, but most of the three
year fish '!t!ere collected from the p 001. Two-year fish were 
found at the head of the pool and along the riffles, and first
year fish were found near the redds of the previous fall~ 

The factors which controlled the selection of a habitat 
are not clear. Chemical analyses of the stream (Table 1) show 
very little variation in oxygen content and acidity between 
areas of qUiet water and areas 01' ri"ps and riffles. There was 
a consistent increase of 0.2 p.p.m. in the oxygen content (from 
3.0 to 3.2 p.p.m~) in the rips and riffles. The pH (a measure 
of acidity) remained constant at 6.3. The temnerature varied 
slightly in proportion to the amount of exposed boulders and 
the amount of shading. The amount and typ-e of cover " and the 
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water current were extremely variable betvveen reaches of quiet 
water and stretches of rins and riffles~ Food conditions in 
the quiet water areas were s~"TIpled only by seining to determine 
the kinds and abundance of forage fishes. Subsequent investi
gation has shovm that type of food to be· of no importance to the 
young salmon. The results of these observations apparently 
eliminate temperature and oxygen as factors wh'ich control the 
selection of habitat by young salmon in the Dennys River. 

In order to determine the total amount of suitable 
habi tat 1 the areas of rips anc1 riffles i-vere measured (see page 
1). The results showed that there I'Jere approximately six miles 
of suitable stream bet'Heen Gilman Dam and, tidal water; and no 
areas suitable for young salmon above Gilman Dam, except possibly 
for a short section just beloN 1\1ecldybemps Lake. 

Populati~ Den.sitl 

The following discussion of fish population density is 
based on the assumntion that the collection made t"1i th pmvdered 
derris rooti'urnfshed' a fairly reliable sample of the fish pop
ulation of tlsalmon-vJaterll (~ee p. 19). The compOSition of this 
collection was as follO\"1s: 030 salnton (9~-.1%); 32 fallfish 
(4.[5%); 3 black-no.sed dace (0.5%); 2, small-mouth bass (0.3%); 
'and 2 common shiners (0.3%). The area had a total population 
of 669 fish of all kinds (plus 4 large suckers and some small 
minnows that were not affected by the derris). The area was 
1,100 feet long and constituted approximately 3 per cent of all 
11 salmon-water ll in the river. The 630 salmon represented all 
three year-classes (Fig. 16) in the follov-ling proportions: 
416 fish in their first year (66%), 162 fish in their second 
year (26%) 1 and. 52 three-year fish (~%). Since it was indic_ated 
.that no spreading had. occurred among the first-year group;, their " 
abundance can not be reckoned by linear-distribution. Since it 
was inclicat ed that the nroduct of four redds wasJt16 .. young, the 
product of 250 redds (c~unted in the fall of 1940) should be 
about 26,000 fish. This number totaled vlith the number of two
and three-year fish, computed by linear distribution (1,019 per 
mile of II salmon-water tl or' 6,114 in all available t'>Tater) gives an 
estimated popu1ation of about 32,000 young salmon in the river. 
This number does not seem undu1y low, considering the rate of 
survival of first-year salmon collected around the four redds. 

Mortal~!l 

Presuming that the carrying capacity of the stream is 
fairly constant year after year, the composition of the young 
salmon population for one year should be consistent with the 
expected population composition for any other year. An analysis 
of the population for mortality shows an extremely low rate of 
survival for the first-year group. 

It is known from results of stripping that, on the 
average, a Dennys Rive~ salmon produces about 6,000 eggs. The 
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proportion of ~ggs to fry in the sample area (there \lTere four 
redds within the area) showed a mortality of 93 per cent. The 
sample of two- and three-year f:i.sh is consider'ed reliable; 

.::. 
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.~ 
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therefore the entire s~~ple of July 25 may be analyzed as 
fo11o'li'lS: 24-,000 eggsvroduced 4-16 first-year fish-- a mortality 0, 

of 9$ per' cent; tpese 4-16 fish can be expected to produce 162 ~._ 
second-year fish--a mortali ty of 72 per cent;~ and the proceeds . -;. 
of 162 ti.vo-year fish wil). be 133'?/tl~ree-year fish--a mortality., 

. of 5$ per cent. If an avera6e number a f eggs (6) 000) . be allowed <' :~
for each of the 250 redds counted in the fall of 194-0, the 
expected yield for the river woulel be approximately 1,500,000 
eggs. The reckoned number of first-year fish, at two months of 
age, was 26,000; by the next year this number .. muld be reduced' 
to 4,629; and the followlng year, to 1,4-36. Thus, not more than 

i , 

one fish descends to the sea for every 1,000 eggs deposited in 
the stream. i U:r ._\ 1'(1 ,~.' . ~.r' . .'> ,:.i'.:ok 

'J ' .. ' t ~.. I 

Sex Ratio 

It was interesting to note the proportion of males to 
females in the two- and three-year groups. Of the 52 three-year 
fish taken on July 25, 3S VIere males und 14- i.vere females-- a 
13 : 27 sex ratio. Of the 162 two-year fish 100 were males and 
62 were female s--a 62 3S sex ratio. The sex ratio exhi bi tecl 
by the two-year fish is difficult to explain because presumably 
none of that year-group had,. descended to the sea. The discrep
ancy between the sex-ratios of the ti.VO- and three-year fish may 
be somewhat explained by the fact that two-year females are 
larger (average) than two-year males (average) and a greater 
proportion of them descend to the sea. 

Grmvth 

It has been shown that grm1]'th of salmon is rno st rapid 
in the months of June and July, and occurs to a smaller extent 
in the months of August and. September (Allen, 1940). Therefore} 
the fish collected on July 25, presuffie..bly had })a,.ssed. through 
their period Of most ra,id growth; their growth in length and 
weight 'is summarized in Table 5~\y 

'¢t This estimate is skeHec1 by an augmentation to the 
t1.vo ... year group of 25,500 hatchery fish 1n the fall of 1940. 

~'Fifty-two fish in the stream and 81 in the ocean. 
Scale readings indicate that 61 per cent of the second-year fish 
descend to the sea, Therefore, 52 fish represented 39 per cent 
of the proport ion of that yeal"-gl;"OUp. 

~The complete data are listed in Table 13, in the 
appendix. 



Table 5 

Range and average length and weight of young 
fish collected on July 25 

A:ge·and 
No.fish 

I-year 
fish 
(105) 

2-year 
fish 
( 162) 

3-year 
fish 
( 52) 

Measurement 

Total length (in mm.) 
Standard length (in mm.) 
Weight (in grams) 

Total length (in mm.) 
Standard length (in mrn.) 
Weight (in grams) 

Total length (in mm.) 
Standard length (in m.m.) 

. Weight (in grams) 

Range 

36 - 5S 
29 - I.i-S 

0.I.i- - 2.1 

S79 - 135 
4 - 113 

6.5 - 24.6 

132 - 171 
III - 145 

21.7 - 49.5 

23 

Average 

It has frequently been demonstrated that salmon which 
migrate to the sea at the end of their second.year have grown 
more rapidly than those which stay over for a third year. 
Evidence to support this phenomenon in the Dennys River is the 
larger average size of the females in proportion to the males, 
in the second-year group, as compared to the smaller average 
size of the females in proportion to the males, in the third
year group, coupled with the discrepancy between the sex ratios 
of the two- and three-year fish (see Table 6). 

Table 6 
Growth, and sex ratio of t1-lO- and three-year salmon 

in the July 25 collection 

Age Measurement Males (100) Females (62) 

2-year Total length (aver.) 100.6 mm. 115.3 mm. 
fish Standard length (aver.) S4-.9 mm. 97.2 mm. 

Weight (aver.) 13·1 grams 15.2 grams 
Sex ratio 62 3S 

Age Measurement Males (3S) Females (11+) 
-

3-year Total length (aver.) 156.5 mm. 151.5 mm. 
fish Standard length (aver.) 132.7 mm. ~27.2 mm .. 

Weight (aver.) 39.9 grams 3I.i-.5 grams 
Sex ratio 73 27 

E:££.q SU1Jply 

In order to make it ·oossible to comnare the bottom-food 
utilized by the young salmon"· wi th the amount and kinds of bottom
food in the stream, the same method and the same degree of 



accuracy were followed in the analyses of bottom-food samples 
and stomach contents. The bottom-food organisms present in the 
54- samples represented seven major groups of animaJ.s of which 
the most important was the Class ~Hexapod.a. Among the insec'cs 
that were abundant, Anisoptera, Trichoptera, Chaul\cdes, 
Plecoptera,and Tipulidae were predominant. Tne-Investigation of 
the bottom-food supply is summarized in Table 7. 

Food-habi t s -
Of the stomachs of 222 two- and three-year fish that 

were analyzed, 176 oontained food and 4-6 were empty. Averages, 
in the summary of the food-habits, were computed on the basis 
of 176 stomachs. All food organisms present were in the class 
Hexapoda, with the exception of a small quantity of spiders. Of 
the eleven major groups of insects represented in the stomachs, 
those with aquatic habits (Ephemeridae, Trichoptera, Anisoptera, 
Plecoptera" Coleoptera, and Diptera) formed the bulk of the food. 
The Coleoptera were mostly rif~le-beetles (Psephenus), and the 
Diptera were mostly blackflies (Simulium). A summary of the 
food-habits of these young salmon is presented in Tables g, 9, 
and 10. 

The seven groups of organisms (cited above) which made 
up the bulk of the food of the salmon also made up the bulk of 
the bottom fauna (compare Tables 7 and g). Within these seven 
major groups, however, considerable selectivity in feeding was 
exhibited. The May-flies, for example, made up 25.4- per cent 
by volume of the stomach contents but only 3.2 per cent by 
volume of the bottom fauna; the Anisoptera made up 32.4- per cent 
of the bottom fauna and 12.6 per cent of the stomach contents; 
and the Tipulidae represented g per cent of the bottom fauna but 
were not present in the stomachs. This discrepancy vlas presum
ably due to availability or wilful selectivity, or a combination 
of the two. 

The amount of bottom-food present in the stomachs at any 
one time represents a small proportion of the total amount in 
the stream. From analysis of the salmon population data, the 
density of young salmon can be placed at 1 fish per ll4-'square 
feet of stream bottom. The bottom-food in an equal area of 
stream would amount to 97.S c.c. The ,average volume of food per 
stomach of two- and three-year fish was 0.063 c.c. (first-yea:." 
fish constituted 66% of the ponulation and they would consume 
considerably less), or not mor~ than 0.06 per cent of the total 
volume of bottom-food in 114- square feet. On the basis of thj,s 
figure, the amount of food in the stream repre sent s more tha'1 
1,600 separate feedings per fish. In attempting to appraise the 
value of this quantity of bottom fauna as food for salmon 
throughout the year, it should be taken into account that the 
bulk of the samples were taken in late summer after the emergence 
of aquatic insects and, therefore, at a time when the volume of 
bottom-food was at a low point in its cycle. 

1 
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Table 7 

Totals and frequencies of volumes and numbers of organisms in 54 bottom 
samples

l 
and the calculated bottom fauna per. s<J.uare foo·l";. (The totnl 

volume of bottom-food organisms in all samples was 39 ~415 C'l.nun.; 
the average volume per square {'oot waG 72909 cu.,mm.) 

~.-. -.---......... Fre,.. Or ganisms per 
quency square foot of . of Volume Organ:.sms in stream bott om 

Organism 
appear- by all samples (calculated) 

anee per 
in sam- cent 

pIes: of Vol. in VoLin 
by % total eu.mm. No. cU.nun .. No. 

Nematoda (Round worms) 4 0.03 15 3J 0.28 0.06 
Oligoehaeta (Aquatic earthworms) 13 0.16 65 8 1.20 0.15 
Hirudinea (Leeches ) 9 0.15 60 6 1.11 0.11 
Col1embola (Springtails) 2 0.02 10 1 0.19 0.02 
Neuroptera 

$ialis (Alder-fly larvae) 30 1.16 '460 22 8.52 0.41 
Chauliodes (Fish-fly larvae) 35 10.90 4,310 32 79.81 0.59 

Ephemerida (May-fly naiads) . 76 3.20 l.,263 163 23.38 3.02 
Odonata 

Anisoptera (Dragon-fly naiads) 78 32.40 12,805 131 237.12 2.42 
Zygoptera (Damsel-fly naiads) 9 0.82 325 5 6.02 0.09 

Plec opt era (Stone-fly naiads) 82 8.30 3,290 120 60.92 2.22 
Coleoptera. 

c 

Psephenus larvae (Water-
pennies) 56 3.14 1,240 73 22.96 1.35 

Psephenus adults (Riffle-
beetles) 24 0.40 161 37 2.98 0.68 

Misc. beetle larvae 50 1.28 505 85 9.35 1.57 
Tr ~c hopt era 

Caddis-fly larvae 78 20.00 7,895 1;,059 ,146.20 19 .. 61 
Caddis-fly pupae 6 0.20 80 4 1.48 0.07 

Diptera 
Tipulidae (Crane-fly larvae) 30 8.03 3,170 22 58.70 0.41 
Chironomidae (Midge larvae) 85 1.26 497 194 9.20 3.59 
Simulium (Black-fly larvae) 28 0.26 104 19 1.93 0.3p 
Misc. fly larvae 2 0.02 10 1 0.19 0.02 
Misc. fly pupae 2 0.03 15 1 0.28 0.02 

Gastropoda 
Planorbidae (Snails) 4 0.86 340 6 6.30 0.11 
Amnieolidae (Snails) 7 0.15 60 5 loll 0.09 

PelecypodE'. (Mussels) 9 6.94 2.740 5 50.74 0.09 
Sphaeridae (Pill clams) 17 0.26 105 17 1.94 0.31 

Petromyzon marinus (Lamprey) 2 0.03 15 1 0.28 O"O~ 

I I 
I I I 
! 
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Table 8 

Totals and frequencies of volumes and numbers of organisms in 176 stom8.chs 
of two- and three-year salmon l and the calculated average volume and 
number per stomach. (The total volume of food in all stomaGhs was 

11,045 eu.mm.; the average volume per stomachwD.s 62.75 cuomm.). 
The fish listed in Tables 8, 9 and 10 are 176 of the 214 tWQ

and three-year fish listed in T·'l.ble 13 

Fre ... 
quency Organisms per 

of Volume Organisms in stomach 

Organism 
appear- by all stomachs (average) 

ance per 
in stom- cent 

achs: of Vol. in Vol. in 
by % total eu.nun. No. cu.mm. No. 

Aquatic in origin, 

Neur("ptera 
Chaul:i..odes (Fish-fly larvae) 2 2.5 280 3 1.37 .005 
qhauliodes (Fish~fly pupae) 5 1.4 155 9 .88 .051 

Ephemerida (May-fly naiads) 55 25i4 2:805 276 15.93 1.568 
Odonata 

Anisoptera (Dragon-fly naiads) 15- 12.6 1,390 29 7.89 .164 
Pleooptere. (Stone-fly naiads) 7 5.3 585 19 3.32 .107 
Hemiptera 

Gerridae (We. tel" -striders) 1 .5 50 1 .28 .005 
Coleoptera 

Misc. beetle larvae 5 1.4 155 8 .88 .145 
Psephenus (Water-pennies) 6 1.8 200 12 1.13 .068 

Trichoptera (Caddis-fly larvae) 45 21.9 2,420 283 13.75 1.607 
Diptera 

Chironomidae (Midge larvae) 28 3.2 355 98 2.01 .556 
Simulium (Black-fly larvae) 5 .5 55 11 .31 .062 

Terrestrial in origin: 

Arachnida (Spiders) 2 .8 90 4 .51 .022 
Neuroptera 

Sialis (Alder-fly adults) 2 1.4 160 5 .91 .028 
Ephemerida (May-fly adults) 1 

I 
.7 80 4 .45 .022 

Odonata 
Anisoptera (Dragon-fly adults) 1 .9 100 1 .56 .005 

Plecoptera (Stone-fly adults) 1 .7- 75 1 .42 .. 005 
Hemiptera (Bugs) 1 .4 40 1 .22 .005 
Coleoptera (Beetle adults) 17 7.8 860 39 4.88 .221 
Lepidoptera (Moths) 1 .5 50 1 .28 .005 
Diptera (Fly adults) 9 5.0 555 91 3.15 .517 
Hemenoptera 

Clist ogastr9. (Bees & Wasps) 5 3.1 345 6 1.96 .034 
Formicidae (Ants) 3 2.2 240 11 1~36 .062 

I I 



Table 9 

Stomach contents of 120 two-year salmon 
(Total volume of food in all stomachs was· 5,S80 cu.mm.; 

the average volume per stomach was 49~0 cu.mmo) 

Organism 

May-fly naiads (Ephemerida) 
Caddis-fly larvae (Trichoptera) 
Dragon-fly naiads (Anisoptera) 
Fish-fly larvae (Chauliodes) 
Midge larvae (Chironomidae) 
Stone-fly naiads (Plecoptera) 
Water-pennies (?sephenus) 
Beetle larvae (Cc,leoptera) 
Black-fly larvae (Simulium) 

All aquatic forms (total) 

Beetle adults (Coleoptera) 
Bees and Wasps (Clistogastra) 
Flies (Dipt era) 
Dragon-fly adults (Anisoptera) 
May-fly adults (Ephemerida) 
Ants (Formicidae) 
Spiders (Arachnida) 

All terrestrial forms (total) 

Predation 

Total vol~ 
in eu.mm. 

1,930 
1,000 

920 
280 
240 
175 
115 

45 
30 

400 
290 
145 
100 

go 
70 
60 

. . . 

Per cent 
of total 

32.8 
17.0 
15.5 
4.7 
4.1 
3. 0 
2.0 

.IS 

.5 
·80.4 

7.0 
4.9 
2.5 
1.7 
1.3 
1.2 
1.0 

19.6 

The influence of predation on the population of young 
salmon was not investigated as thoroughly as may be desired. 
When plans were formulated for the present study of salmon in 
the Dennys River, it was decided to make a preliminary survey 
of the factors which might possibly limit the abundance of the 
fish, and to follow this by intensive studies of those factors 
which seemed to be especially important. After a preliminary 
survey of predation, it was believed that other factors were of 
more importance, and the pursuit of these other studies did not 
allow time to conduct a thorough investigation of predation. . 

A permit iriaS secured from the Fi sh and Wildlife Service 
to collect a fe"tv American Mergansers (Mergus mersanser 
americanus) and Herring Gulls (Larue! ar~entatus). The Maine 
state Department of Inland Fisheries an Game provided a permit 
to collect fish-eating birds not protected by federal lair-T. 
During the summer only 1+ gulls, l~ osprey, and I great blue 
heron were taken. None of the stomachs contained the remains 
of young salmon. Both the ospreys and the gulls had been 



Table 10 

stomach contents of 56 three-year salmon 
(Total volume of food in all stomachs was 5,165 cu.mm.; 

the average volume per stomach was 92.23 cu.mm.) 

Organism Total vol. Per cent 
in cu.mm. of total -

Caddis-fly larvae (Trichoptera) 1,1+20 27.~ 
,May-fly naiads (Ephemerida) g75 16.9 
Dragon-fly naiads (Anisoptera) li.70 9.1 
Stone-fly naiads (Plecoptera) 1+10 7.9 
Fish-fly larvae (Chauliodes) 155 3.0 
Midge larvae (Chironomidae) 115 2.2 
Beetle larvae (Coleoptera) 110 2.1 
Water-pennies (Pseph~nus) 815 1.6 
Water-striders (Gerridae) 

" 

50 1.0 
Black-fly larvae (Simulium) 25 .5 

All aquatic forms (total) ... 7l.S 

Beetle adults (Coleoutera) 1+60 e5.9 
Flies (Diptera) ~ 1+10 7.9 
Ants (Formicidae) 170 3.3 
Alder-fly adults (Sia1is) 160 3.1 
Stone-fly adults (Plecoptera) 75 1.5 
Bees and Wasps (Clistogastra) 55 1.1 
Moths (Lepidoptera) ~ 1.0 
Bugs (Hemiptera) .S 
Spiders (Arachnida) 30 .6 

All terrestrial forms (total) . . . 2e5.2 

.. )~ 
L.\.... 

feeding on alewives and the great blue heron had in his stomach 
only one large grasshoppe~. 

Kingfishers (Me~aCerYle alc~on) were common near the 
estuary but rare along he river~he writer concluded that 
not more than six individuals frequented the length of river 
from Town Rips to Gilman Dam. It is possible, but not 
probable, that these few kingfishers caused a serious mortality 
among young salmon. It has been estimated that on the North
east Margaree River, in Canada, kingfishers consume a minimum 
of 20 fish per day per bird; and that during the summer season 
of 1935 an estlmated total of 210 birds had taken 330,000 
salmon, plus 90,000 other fishes (vlhite, 1936). 

, American ~lergansers d.o not appear in the river until 
fall, but then considerable numbers of them are distributed 
along its entire length. On many occasions they were observed 
feeding in the areas inhabited by young salmon. In one instance 



while the writer was taking notes on the spawning activities 
of salmon, a merganser caught and. ate three parr from the redd 
under observation~ It has been demonstrated that on the 
Margaree River, in Canada, the American Merganser is an 
important predator of young salmon (White, 1936, 1937 and 1939). 

Among possible fish predators are trout, bass, eels 
and white perch. The trout popUlation is constantly depleted 
by angling, the bass are mostly in the qUiet water areas, and 
white perch and eels are periodic in appearance. However, all 
of them must contribute someitlhat to the mortality among young 
salmon. 

Mink are numerous along the river. A pup that had 
been weaned near the fish trap became quit~e- unafraid of the 
"t'lri ter and appeared morning ai1.d evening for his daily ration 
of alewives. On several occasions his hidden caches of fish 
were found beneath stones along the river bank. No saLmon 
were 8Jllong the store, but that does not imply that mink will 
not truce salmon whenever and vlherever it is possible. " 

Disease and Parasitism 

No evidence of serious mortality caused by diseases 
or parasites among young salmon was discovered, A few young 
salmon in the collections were found to have spots of fungus 
(Sa¥rolegnia), Some ot them had various degrees of infection 
of he larval fluke Neascus, but they suffered from no 
apparent ill effects. Most of. the stomachs contained round
worms, but it appeared that these were normal parasites of 
the insects upon which the fish fed and not parasites of the 
salmon. Nearly all of the bottom-food organisms, and par
ticularly the caddis-fly larvae and May-fly naiads, which were 
recovered from the stomachs, were parasitized with roundworms. 
The number of such roundworms in stomachs which contained 
partially digested food was much greater than in stomachs with 
no food. 
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SUi'-1MJL"R.Y 

1. The Dennys River is about 19 miles in length and has a fall 
of 17~ feet from source to outlet. 

2. The upper six miles are weed-choked and are not used by 
salmon. 

3. The lower 13 miles are utilized by adult and young salmon, 
and are about half qUiet "later and half rips and riffles. 

4. The bottom is composed of boulders, rubble and gravel in the 
rips and riffles areas; and sand, clay and mud in the areas 
of quiet water. 

5. Water temperature is related to water volume. It 1s higher 
with low water and lower with high water; and its:::daily 
fluctuation is more at times of low water than at times of 
high vlater. 

6. Low water throughout the early summer of 1941 presented an 
unusual condition. 

7. Chemical analysis of the water at various locations along the 
river showed very little difference in acidity and in oxygeh 
content. 

g. Thirteep species of fish were collected from the Dennys River. 

9. The migratory habits of the alewife were noted. 

10. Adult white perch were found in the river only when young 
alewives were present. 

11. Depletion of the salmon population, prior to the last decade, 
is believed to have been caused by obstructions in the river, 
commercial fishing and poaching. 

12. The river is now free from obstruction along its entire 
length; and commercial fishing is prevented by state law. 

13. The Dennys River Salmon Club was founded in 1936 and has been 
instrumental in recent attempts to replenish the supply of 
salmon by the introduction of artific.ially reared fish. 

14. A two-way fish trap was erected to obtain a count of the 
ascending adults. 

15. The bulk of the Spring run of fish enters the river during the 
month of June. 

16. Most of the fish which return to the river .are four·years of 
age. They have spent two years in the stream, and two Y8ars 
at sea. 

17. The bulk of the Fall run of fish enters the river during the 
month of October. 



l~. Spawning occurs in the Dennys River du.ring -ehe last two i,-leeks 
in October. 

19. During the spawning sea,son of i9~-o tirJO hund.red and fifty 
redds Ivere counted along the river; and during the 194-1 
season two hundred and seventy-one redds '!,vere counted over 
the same area. 

20" The spawning habits of the Atlantic Salmon are similar to 
tho se of other salmonid fishes. Spawning I'JaS frequently 
observed during the daytime. 

21. Kelt appear in the l(Hver "part of the river in early Spring 
on thei~ way back to the ~cean. 

22. During the suminar of 1941 emphasis \\Tas placed on a study of 
the young salmon in the river. 

23. Various methods were used to collect the young fish. Collec
tions made by angling contained a preponderance of large 
individuals. Seining vITas lnapI)11cable to areas which the 
young salmon inhabited. The size of the stream prevented the 
efficient use of a narcotizing agent, and therefore a poison 
was employed. 

24-. A site was chosen that was considered a renresentative area 
of 11 salmon-water. II The poison i"las carefu1iy applied and no 
harm resulted to other sections of "sa1mon-water.1I 

25. Young salmon were found to prefer the rips and riffles areas 
of the river during the summer months. 

26. The Dennys River contains approximately six miles of stream 
that is sui table for young s8.lmon during the summer months. 

27. The young salmon in the river are represented by 66 per cent 
of fish in their first year, 26 per cent in their second 
year,and ~ per cent in their third year. 

2S. A tremendous 10 ss of young salmon during their early life vJaS 

evident. 

29. A greater percentage of males than females was found among 
titlO- and three-year salmon. 

30. Females in their second year were larger, on the average, 
than males of the same age group; and a large l)ercentage of 
the two-year fish that descend t.o the ocean are females. 

31. The most abun(:1_ant groups of insects in the bottom fauna were 
Anisoptera, Trichoptera t Chauliod_e..§., Plecoptera and 
Tipulidae. 

32. The most important items of food of young salmon were 
Ephemerida, Trichontera, Anlsoptera, Plecoptera, Coleoptera 
and Diptera. ~ 

~_ C
o

-
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CONCLUSIONS AND HECOMHENDATIO:~o 

Several conclusions already given in this thesis, con
cerning the salmon in the Dennys River, are repeated here because 
of their bearing on recommendations given in the following para
graphs. 11'11e present population of adult salmon is adequate to 
l?roduce a much greater population of young fish than are nov,)' 
-oresent. The bottom fauna in the river is also sufficient to 
~upport a much larger population of young salmon. All of the 
spawning areas are not fully utilized, but this is nat believed 
to be so important as the mortality among the young. The success 
of natural reproduction is decreased by a tremendous mortality 
from the time the eggs are de,osited until two months after the 
young are hatched. It is concluded that what is needed is nat 
necessarily a much larger population of spawning fish, but much 
better survival of the young. It is believed that present angling 
is not a very important factor limiting the production of salmon, 
because angling taJ>;:es so small a percentage of the adult fish. 
The Spring run of fish cUd nat enter the river until Fall because 
the water was too law. When late summer rains flooded the river 
they entered, ascendecl to the spm'lning areas, and successfully 
completed their spmming activities. For this reason the great 
bulk of the 1941 run was not aya:iJ.able to angling at all. The 
six miles of stream above the site of the old Gilman Dam, \,li th 
the possible exception of a short section of stream below 
Meo.c1Ybemps La1ce, are not suited to the salmon. This section of 
the river probably could be best utilized to store \vater for con
trolling flow in the stream belolv. 

In making recommendations for the Dennys River two 
aspects of management must be considered, The only justification 
for the exnendi ture of funds and time in an attem1)t to increase 
the salmon-population 1s that a compensating reve~ue will result 
from the effort. The first objective) therefore, is to increase 
the supply of salmon; and the second is to make available to 
fishermen the surplus of adults that are not needed to maintain 
an optimum population. Because a tremendous mortality is 
evident in the early life of young salmon that are the result of 
natural reproduction, it is recommended that efforts be concen
trated on artificial methods of hatching and rearing the young 
fish. In view of the fact that mortality in the st~eam decreases 
as the young salmon grow older, it is recommended that hatcheries 
rear the fish until they are at least t\'lelve months old, and 
preferably older. Because previous efforts to collect spawn from 
the Dennys River have been 'sucoessful it would seem that the 
most efficient method of obtaining eggs would be to maintain a 
trap in the river each spawnine; season. In order to study the 
efficiency of artificial propagation, a portion of all fish 
planted in the river should be marked in such a manner that they 
could be c1.istinguished frr)m those fish that resulted fr:om natural 
propagation. 

Since the concentration of natural spawning is mostly 
an Stoddard's, ClarkIa, and Bright Island rips, and since theso 
areas are inaccessible to hatchery trucks, it is recommended that 
artificial stocking be ooncentrated on Camp Rips and the rips 
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just below Gilman Dam, in 'the following proportion! So ~)er Gent 
on Camp Rips and 20 per cent on Gilman Hips. An annual stocl'-5.ng 
at the rate of 20,000 two-year salmon 01-' 50,000 one-year salmon 
is recommended. 

In order to make the surplus of returning adults avail
able to fishermen , it is recommended that a plan be aCLOl'Yt eel to 
control the flovJ of ""vater in the stream during the early summer. 
It vJOuld not be difficult to rel')lace the old Gilman Dam which is 
above all areas of stream utilizec'l by salmon. ifiJater could be 
stored there during early SUnllt-cer and released before it became 
extremely aeid or too warm in the pond. The exi sting clam at 
Meddybemps Lake should be used to maintain a constant flow of 
lvater during the summer. Other dams CQuld be restored on 
Cathance Stl-'eam whlcb is the largest tributary to the Dennys 
HiveI', and livould be of considerable vo.lue in regulating stream 
flow. 

These recommendations, to regulate stream flow in order 
to afford better fishing, may be open to considerable criticism 
at the present, and may have to be revised from time to time as 
further studies show new aSD8cts of the problem~ The plan that 
is proposed is based upon the studies th~t are present~d in this 
pa~)er, and apply to conditions as they nOv.T exist in tb,e Dsnnys 
River. 
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APPENDIX 

Table 11 

Daily water level, air temperature, and v·,rater temperature 
during the suwner of 1941 

Date Viater irJ'ater Air . Time- \'later Air ,Time 
level temn. temp. (.A ~ M. ) temp. temp. (p .M .. ) _ .. == 

May 28 11.0 521 ~"2 6:00 59 64 6:00 ,) 

29 10 .. 5 5$ 1.\·9 6:00 521 60 6:00 
30 

I 
10.0 56 1~6 6:00 57 60 6:00 

31 9.5 56 53 6:00 60 6£5 1+:00 
June 1 9.0 58 - 52 7:00 · . · . · . . . 

2 7.0 58 62 7:00 · . • • · ... 
~ 6.5 52 62 7;00 • • · .. · . . . 

6.0 59 I'r. 
~:oo 0.::. · . · . · . . . 

~ 6.0 55 2\'6 :00 60 69 2:30 
6.0 5q 55 I 6:00 60 68 1+:00 

7 6.0 b- 50 I 6:00 63 2:30 
6~ I 

• • 
8 5.5 59 6:00 ~~ 68 4: 00 
9 5.5 63 58 6:00 69 :00 

10 5.0 65 63 6:00 66 · . 1:00 
11 5.0 65 6a 6:30 66 · . 5:00 
12 5.0 67 6 ~ 6:00 · . · . • ••• 
IJ 5.0 68 6L~ 6:00 6[1 80 4: 30 
1. 5\,0 68 66 6:00 6[1 82 4:00 
15 5.0 ~~ 60 6:00 70 80 4:00 
1b 5.5 ~~ 6:00 

I 
70 79 ~:oo 

17 ?,.o 67 6:30 70 80 :00 
lS L+.o 70 7[5 6:00 I 72 S2 3:30 
19 . . . . . . . .... · . · . · . . . 
20 ... . . . . 6;00 I 

iS3 8B 3:30 
21 4.0 74 -'a 

I 
33 89 3:00 I", 

22 L~. 0 78 7r;s· 6:30 82 $8 2:30 

~fl 4.0 73 65 6:00 73 75 4:00 
4.0 73 60 I 7:00 73 70 ~:oo 

25 4.0 12 56 
I 

7:00 73 78 :00 
215 4.0 0 56 7;00 73 80 3:30 
27 4~0 63 56 

I 
5:00 · . • • • ••• 

28 4.0 65 T" $:00 66 76 1:00 0 

29 4.0 61-1- 62 8:00 
I · . • • · ... 

30 5.0 6L~ 59 8:00 66 • • 4,:00 
July 1 5.0 64 I-iS 8tOO 66 2!30 .~ ..., I · . 2 b.O 62 b9 I 8:00 70 74 6:00 

~ 7.5 66 5b I 8:00 72 69 5:30 
5.0 rr -"" I 8:00 72 00 JO • • · . . .. 

~ 5.0 64- 76 g:OO • • • • · ... 
5.0 66 75 ('3:00 • • • • · .. . . 

7 5.0 64- 55 S:oo 66 · . 1:00 
[5 5.0 61-1- 55 S:oo · . · . • • • tI 

9 5.0 62 ~~ 
I S:oo I · . I · . · ... 

10 6.0 62 I S:OO 63 I 70 1:00 
I 

, l 
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Table 11 -- Continued. 

\~ater I i!T..,tl=>r i Air Time Water Air Irime Date ~j C.I.. ...., 

level temp. tempo (A.M. ) temp. temp" (P.lVI.) -----=T .. = 

July 11 61 60 7:30 70 72 1~00 500 . 
12 " '.: .. · . · . • ..., r. _ · . ~ . · . . . 
i~ 7~G 60 53 s~oo · . o • 00 • • • 

13.0 6'.) 5"3 6;00 66 66 I 4:00 '-. 

15 1.2,0 62 7[~ I5~OO 70 ss 3:00 
15 63 

, 
10,.0 §~ 7:30 70 85 3:30 

17 9,·0 6L~ 7:30 o • · . · ... 
18 baO 63 50 7:30 · . · . · . . . 
19 Ei.O 63 r:: ,~ 7:30 :)0 · . o • G ••• 

20 Ci"o 63 So 7=30 · . · . · . . . 
21 8.0 ~~ 60 7:30 70 76 5:30 
22 S.o 67 

I 
8:00 70 76 5:30 

~~ 7.5 64 5[~ ~:oo · . · . · . . . 
7.0 64 60 I 7:30 74 79 3:30 

25 7.0 64 60 7:30 70 80 1:00 
26 9.0 68 64- 8:00 · . · . • • • • 
27 11.0 66 60 s:oo .. . • • · . . . 
28 13.0 64 59 3:00 10 76 5:00 
29 11.0 62 50 8:00 68 80 3:00 
30 · . . . · . • • · ... · . • • · ... 
31 · . ,. . · . • • · ". ,. " · . · . • • • • 

Aug. 1 · " .. · . • • · . . . • • · . · ... 
2 10.0 68 66 7:30 ~§ 78 L~: 30 

~ 10.0 66 64 7:30 74 4:00 
10.0 66 

5* 
8:00 , . · . · ... 

~ 9.5 66 5 8:00 70 68 1:00 
11.0 64 56 8:00 · . • • c- • • • 

7 10.0 66 6[1 8:00 7f.J 70 6:30 
u! 9.5 10 64 8:00 72 14 6:00 0 

9 9.5 
I 

68 58 8:00 70 64 6:00 
10 9.5 66 52 I 8:00 66 64 8:00 
11 ~l h 60 61 8.00 64 60 8:00 c.? I 
12 8.5 I 64 56 7:30 · . · . · ... 
1~ 9.5 64 4g 6:00 · . • • · ... 
1~ 11.0 62 50 8:00 · . · . • ••• 
1~ 11.0 64 50 8:00 • • · . · ... 
10 11.0 63 60 [;:00 • • · . • • • • 
17 11.0 63 h8 8:00 · . . . -' . • • · . IS 12.0 62 56 8:00 63 6B 6:00 
19 11.5 64 Go 5:00 65 5i1 6:00 
20 11.0 6~ 66 8:00 · . • • • • • • 
21 11.0 /?r 60 8:00 0'+ · . • • · .... 
22 11.0 64 62 8:00 ~7 ltt 1:00 

~~ 11.0 63 62 S:oo oLJ- 6:00 
11.0 64- 68 .$:00 · . • • · .. , 

25 11.0 65 65 5:00 66 70 6:00 
20 11.0 6~ 70 $:00 7.0 74- 4:00 
27 12.0 66 70 S:oo 68 5g 7:30 
28 12.0 63 50 £\:00 64 52 $:00 . 
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Table 11 -- Concluded. 

---r----:-" I Time Water Air Ti!TIe Date Wi3-t er vTa"eel" Air 
level temp. temp. (A. M. ) temp. temp. (P.H.) 

=-:0 

Aug. 29 · . .. . · . • • · . . . · ~ · . ~ ... 
30 · ... · . • • 1 ••• · . · . o • • • 

31 · .... · . • • · .... 62 6$ 5:30 
Sept. 1 11.0 60 56 S:oo ~ . · . · .... 2 11.0 60 r':;8 ~:OO · . • • · ... 

61 
./ 

62 74- 6:00 ~ 10.5 10 StOO 
10.0 62 69 8:00 · . • • · . . . 

~ · .... · . · . · . . . • • · . · . . . · . . . · . · . · ... · . · . · . . . 
~ · .... · . • • · . ~ . · . · . · . ., .. · . ~ . · . • • · ... · . • • · ... 
9 e· ••• · . • • · . .. . · . · . · ... , 

10 
• • '!t ., · . • • · . . . · . · . · ... 

11 · .... · . · . • • to • · . • • • • • • 12 11.0 · . • • · . . , 62 62 4:00 

i~ 11.0 57 43 8:00 5S 60 6:00 · .. ~ . · . • • · .... 50 66 5:00 
15 10.0 60 61 7:30 61 ~a a: 30 16 10.0 62 !'~ 7:30 63 :00 OJ 
17 11.0 62 55 7;30 61 58 7:30 
18 11.0 I 62 52 7:00 60 62 6:00 
19 10.0 60 52 7:30 60 58 5:30 
20 10.0 62 bO 7:00 60 ~8 7:00 
21 10.0 5$ 64- 8:00 60 {- 5:30 02 
22 10.0 52 64- 6:30 60 62 5:30 

~~ 9.0 56 63 7: 30 " 62 64 5:30 
7.0 58 62 6:30 60 62 5:30 

25 7.0 56 -8 7:30 5a 60 iJ:30 
26 7.0 50 ~2 7:30 64 68 5:00 
27 7.5 58 60 6:00 60 62 5:30 
28 8.0 58 62 8:00 56 58 5:00 
29 9.0 60 58 7:00 5$ 56 5:00 
30 10,0 58 .-- tI 6;30 56 54- 5:30 ? r-

Oct. 1 11.0 56 roll 6:30 :) I · . · . · .... 2 ,. ... • • · . , .... · . • • · " .. 
~ I 6.0 46 ~~ 7:30 56 ~~ 5:30 

L r- 5$ 7:30 50 iJ:30 o.? 
,.- 7.5 56 64- 7:30 58 66 7:00 f I 

0 9.0 56 62 I 7;00 bO 64- 6:30 
~ 10.5 5$ 63 6:30 60 66 6:00 

11.0 56 62 I 6:30 5S 64 6:30 
9 11,0 

I 
56 62 6:30 5$ 64- 5:30 

10 11.0 58 60 6:30 5[5 64- 5:30 
11 13.0 ~(t, 62 6:30 50 66 5:00 ~4 12 1~.0 60 5:30 66 62 5~30 

i~ J.4.0 ,-~ 6L~ 6:30 56 60 5~30 '() 

13.0 ~8 I 64 I 6:30 56 62 5~OO 
15 

! 
13.5 ~4 l. 60 6:30 50 58 5~30 

I I 

,.'''.' 



Length, ~leight, sex, and gr01iJth hi story of 53 ad~l t ~~\.lmon 
(taken from the Dennys River from 1937 througn 194~) 

5
-,~ 

C~ 

Date Length: Weight: Sex History ConcLi tion in in. in lbs. -
1937 

4- 3/4- Kelt Hay 1 29 Female 2.28 
II 2 31 6 1/2 Male 2.28 Kelt 
tf 6 29 5 ' I gale 2.28 Kelt 
" IS 2S 1/2 S 1/2 Female 2.2 Clean 
II IS 30 11 Female 3.2 Clean 
II, 21 29 10 Female 2.2 Clean 
/I 27 35 15 1/2 Female ( ?) 3·3 Clean 

1935 
31 1/2 April 1<; 7 lvIale 2.28 Kelt ,/ 

It 23 32 1/2 S Female 3·2+S Kelt 
II 

~a 31 3/1~. 6 Iv!ale 2.2S Kelt 
II 33 1/2 S 1/2 rIale 2.28 Kelt 
II 24 29 1/4- 5 Female 2.2S Kelt 
II 25 29 1/2 ~ 5/16 Female 3.28 Jrelt 
It 26 29 3/4- ~ 3/4- Female 2.28 Kelt 
11 26 32 3/4- 7 1/4- Female 3·28 Kelt 
II 26 35 1/2 S 1/2 Female 2.2818 Kelt 
II 21 2S 1/2 4 1/2 Female 2.28 Kelt 

Hay 4 29 I ,6 female ( ?) 2.2+8 Kelt 
June S 30 9 1/4 · ..... 3.2+ Clean 

II 13 2S 9 3.2 Clean · . . . . . /I 15 29 9 3/4- Female 2.2 Clean 
July 6 30 9 1/2 · ..... 2.2+ Clean 

/I 11 27 S 3/4- 3.2 Clean · . . . . . 
Aug. 2S 30 1/2 12 1/2 Female 2.2 Clean 

II 2S 29 10 1/2 Female 3.2 Clean 
Sept. 1 30 1/2 10 1/2 Hale r 3.2 Clean 

II 2 2$ 1/2 S 1/2 Female 2.2 Clean 
" 3 36 1/2 16 1/4 Female 3.4-+8 Clean 
II 11 2S 1/2 1~ Female 2.2+ Clean 
II 16 ~4- 1\1a1e (d.ark) 3.3 Clean 
II 17 30 1/2 11 1/2 Female 2.2 Clean 

1939 
April IS 30 7 1/2 Female 2.2 Kelt 

11 27 5 1/2 2.2 Kelt . . · . . . . . 
1940 

April 19 34 7 1/2 Female 3·3 Kelt II 20 28 6 1/2 Female 2.2 Kelt May 11 37 11 1/2 · .. . . . . 3·3818 Kelt 11 20 2+ 8 2.2 Clean · . . . . . June 1 23 S 1/2 Female 2.2 Clean II 2 29 S 1/2 Female 2.2 Clean 
" 13 30 S 3/4 Female 12• 2 Clean 

i 

1 



Table 12 -- Concluded. 
-----

Date Length: 1,V'eight: Sex History Condition 
in in, in Ibs. -

194-0 (Cont.) -

June 32 
July 5 
" 9 
" 9 
II 10 

Oct. 26 

1941 
June 2 
" 5 
II 11 
II 15 
II 15 
II 17 
II 17 
\I 18 
" 22 
II 23 
II 29 

sept. 8 

· . . . . . . . · . .. . . . 2.2 
36 19 Female 2.4 
31 . . . . . . l,fale 2.2 

~a 1/2 
9 Female 2.2 

12 Male 3.2S.1S 
• • 6 "3 /4- r;J:ale 3·,2 , / 

31 11 l/lt Female 3.2 
28 1/2 S l/lt MoS\le 3.2 
30 1/2 11 Female 3.2 
29 g 1/4- Female 2.2 
29 I 9 1/2 Female 2.2 
2S 1/2 8 3/1.~ Female 3·2 
27 1/2 7 1/2 3.2 · ~ . ~ . . 

11 3/4- 2.2 · , . . . . · . . ~ , ~ 
10 1/2 · ...... .. ..... . . . 

128 6 3/4- 2.2 · . .. . . . 
31 I 10 1/2 2.2 · . . . . . 
30 S 3/4- Male 3·2 

I -

Table 13 

Lengths and weights of young salmon 

(I-year fish) 

Clean 
Clean 
Clean 
Clean 
Clean 
Kelt 

Clean 
Clean 
Clean 
Clean 
Clean 
Clean 
Clean 
Clean 
Clean 
Clean 
Clean 
Clean 
--

------.~----~~~~~~-------~~-----~~~~--~~~~'--~---Standard Total f r Standard Total 
Date: 
19lt1 

July 
25 

length: length: ,i'Telght: Da~e: length: length: Weight 
mm. mm. I grams 1911-1 mm. mm. grams 

-==-~=-=,-===4======~====~===== 

July 
25 

1.4-
O.S 
1.2 
-2.3 
1.3 
2.0 
1.2 
0.9 

I 
2.~ 
0.3 

I 1.5 \1. 3 



Table 13 -- Cont:'..nucc. 

(l-year fish) -- Concluded 

-
Date: Standard Total ,qeight: Date: Standara_ Total vTeight 
1941 length: length: grams 1941 leng1h; length: gr'ams mm. mm. mm. mm. 

• 

July ~~ 43 0.9 July 39 4~ 1.4 
25 a1 1.S 25 32 di 0.6 

~i 1.1 31.~ 0.9 
ao 1.3 3Cl .~. 46 1.2 

36 1.0 :38 46 1.1 
~~ 45 1.0 36 43 o.q 

~~ 1.4 30 ~ 0.4-

~~ 1.0 33 O~9 
53 1.6 37 45 O.S 

47 ~~ 2.0 35 4-3 o.S 
41 1.4 33 ~9 0.7 
4~- 53 1.4- 35 

4
3 1.0 

41 50 1.3 
54 4~ 1",0 

43 a~ 1.5 0.8 
~~ 1.0 31 ~~ 0.5 

~ 1.5 a1 0.9 
a~ 1.0 57 2.0 

51 1.~ 45 53 1.5 
4-1 a5 1. ' 48 5S 2.0 
~7' O.S 45 55 1.6 

45 
51 1.6 11-2 50 1.3 
S2 1.6 4l~ 51.~ 1.7 

~§ [1-7 1.1 43 52 1.4 
~O 1.4 43 S2 1.3 

~~ 6 1.0 ~~ 43 0.8 
55 2.0 53 2 .. 0 

31 ~7 0.6 41 ~~ 1.5 
39 

4§ 
1.3 3$ 1.3 

37 O.S 
~~ 43 1.0 

39 4e 1.1 51 .... 1.b 
39 48 1.1 44 ~3 1.6 
37 1+4 0.8 -30 ,S 1.0 
29 ~~ o. ~- ! 4-2 a~ l c 4 
33 i O.S 

?r
3 o.S 

33 ! 41 0.5 1-2 50 1.6 
.~~ 42 0.7 44 53 1.7 

~? 1.6 

II 

43 a§ 1.6 
~~ u O.iS 40 1.3 

~~ 1.5 ~~ 46 1.1 
36 I' 

50 1.6 0.0 
36 

I 
43 I 0.9 1] 

I [I 
! II -

~. ,.' 



.... 

Table 13 -- Conti.:lnec'. 

(2-year females) 

Date: Standard Total "leight: Date: Standard Total !Weight": 
1941 length: length: grams 1941 length: length: grams 

mm. mm. mm. mm. 

June 5 114- 135 26.1 July 25 91 107 1~.5 July 25 106 127 20.0 96 116 1 .2 

16~ 119 16.~ 102 120 16.0 
123 16. 109 128 23.0 

107 127 20.0 75 90 b.5 
95 III 13·7 87 104 10.5 

III 134- 23·2 93 III 13.0 
104 122 18.7 99 118 17.2 
102 121 16.0 91 109 11.0 
101 120 16.5 85 101 10.0 
112 131 22.0 108 126 18.8 

95 115 15.0 105 123 17.5 
98 lIb 15.0 110 132 21·3 

119 127 20.0 101 121 16.3 
97 J.15 15.0 91 lOS 13.0 

109 130 20.5 8~ 100 9.8 
III 133 22.5· 102 122 17.4 
100 120 16.5 10~ 125 18.0 

93 110 13.2 10 125 18.3 
95 112 13.5 89 lab 11.0 

103 121 1Q.5 110 132 21.6 
113 13~ 24·.;5 96 114 14.5 
108 12 19·7 84 102 10.1 

98 117 1~.5 104 126 20.3 
95 111 1 .0 89 106 11.5 
98 117 la· 7 88 103 10.8 

§~ 112 1 .3 84 100 10.3 
113 14.5 July 26 91 107 11.5 

89 105 11.2 109 129 20.0 
102 121 16.3 100 119 1~.0 98 117 15.5 Aug.ll 90 105 1 .0 
103 120 17.7 

87 103 10.6 
110 132 23.0 

90 106 10.7 
89 105 10.0 

100 115 16.0 
83 99 9.5 

105 125 18.6 
101 120 15.7 

97 115 13·7 
103 121 

17 ·a I 87 102 lO.~ 



Table 13 -- Continued 
(2-yea:c males) 

Standard Total Standard Total 
~-re'igh t.: Date: length: length: Weight: Date: length: length: 

194-1 mm. mm. grctlTIS 1941 mm. mm~ 
. grams 

--- _ .. 

June 5 107 127 23.7 July 25 107 12ES 1~.1 July 25 10ES 126 21.~ 95 112 1 -.9 
86 102 10.5 95 115 14.9 
99 118 16.7 90 107 10.5 
90 107 11.5 100 117 lEL5 
91 109 14.0 84 98 10.0 
98 115 15.0 90 107 13.5 

104 124 1~.9 101~ 123 1ES.7 
109 128 21.5 . 100 119 17.2 
102 119 17.5 915 117 18.0 

96 113 14.0 107 127 22.0 
101 118 17.3 9S 113 16.0 
105 127 20.7 100 117 1~ .. 4 S8 103 11.3 97 112 1,.2 

85 99 10.5 98 115 16.0 
97 115 15.7 I 84 100 10.5 
90 107 11.6 95 111 14.5 
90 106 12.0 

t 
'~3 9g 10.0 (5 

85 103 12.3 97 114 15.7 
102 119 18.0 I 98 1Us 16.5 
101 118 - 6 0 102 120 1~.1 .1-, • j 

87 105 11.0 911 117 1 "-.J 
93 105 12.5 101 I1S 18.5 
87 103 10.3 Sri 105 11.9 Q 

91 lOb 12.6 110 130 21.7 
104 123 19.5 94 112 14.5 

90 108 11.5 95 114 15.1 as 106 12.5 97 11 16.0 
92 10~ 1~.2 100 117 1~.3 96 11 . lIt.8 97 114 1 ~ 2 
92 109 12.3 92 112 1

4
.0 

99 lIS' 15.5 92 110 1 .3 
S5 101 10.5 I 91 109 12.3 
85 104 10.b 7"" 92 fj.2 () 

81 98 9.7 7L~ 69 7.5 
106 125 20.5 85 103 11.5 
102 11S 17.5 85 10~ 10.0 
110 130 21.5 Sf) 10 11.3 

93 112 13·0 

II 
95 112 15.2 

103 122 HL5 94 110 13.2 
100 11S 16.8 is 100 9.5 S2 96 10.0 I 101 120 17. 6 

94 112 13.0 102 121 18.5 86 102 10.8 
I 

90 113 13. 6 86 102 11.1 95 113 13.6 100 118 16.2 I 107 127 23.7 
85 101 11.0 I 

July 26 103 121 17.0 I 100 117 16.0 I 98 115 17.2 
95 111 lS.0 I. 102 121 19~0 
95 i 112 1:::' 11 106 133 19.5 ;;-. '-1' lL - . i . 



Table 13 - Concluded 
(3~year females) 

57 

Standard Total Weight: Date: Standard Total Weight Date: length: length: leng.th: length: 191.a grams 19'+1 grams mm. mm~ min. mm. - -
July 25 132 160 39.0 July 25 'l:J.5 140 23.5 

118 142 21.fi '120 139 28.5 
142 171 46.2 142 16S 42.7 
130 i~g ~9.2 135 160 40.0 
138 ' 3.2 131 152 33.6 
II? la3 21.7 131 152 33.0 
~1 1 3 29.0 July 26 ,130 154- ~7.7 128 1~2 ~a:~ 132 156 1.5 
125 117 131 153 3'+.5 
135 162 ~9.0 132 156 34.5 134- 160 ~1.0 124 150 ~5.2 12S L152 35.0 Aug.l1 133 157 o.s 

I - 1 

(} ... year males) 

Date: Standard Total vleight: 
1941 length: length: 

mm. nun. gro.ms 
- - '--==. 

I' Standard Total Date: length: length: Iveight 
1941 grams mm. mm. 

June 4 126 145 37.2 
II 5 159 182 7[~. 2 
II 28 157 11'33 ]0.6 

136 157 43.2 
JUly 25 155 IS3 61'3.0 

126 146 33.2 
144 173 52·3 
126 lr:;O ~7·Z 140 t loa ,1.) 
140 16 47.0 
14-2 16r: 415.3 )J 121 l!..l-3 31.0 
III 

i~6 24.0 
120 23.5 
1'+1 166 4C-A "7 

0.) 
1315 164- 42./] 
134- 156 40.0 
13 157 40.3 
la5 15S l..~1.0 
1 5 1]1 1.~9. 5 
125 146 a3•O 
1'+1 162 ' 6.l..1: 
131 j 155 I Rg .1.1_ 
139 

I 
16-;, 4-1.!-. ~ 

129 15i I ~5 ~ 1./ • J 14-5 170 56.:;; 
142 169 I ?1.6 
149 111 I 59.0 
1'+1 166 i I.~8 r:; 
141 167 ! 47':j' 
13S I 161 ! 4-4: 5 

July 25 1"30 155 35.8 
130 1~5 38.1 
122 1 3 31. 3 
126 148 34.5 
132 151+ 39·3 
133 159 R9. 5 
137 161 ~6. 8 
121 142 29.9 
141 165 4-2. e 
118 142 26.5 I 135 159 43.0 
128 150 31.4 
130 , 153 3°( ~ 0.0 

115 132 26.0 
1~? 16 4-2. S 
1 0 162 45.1 
140 16L!- L~3. 6 
128 149 3 r: l.L 'J. ' 
121 143 31.0 

IAUg
•
ll 125 1[52 68.2 

1L1-b 172, 60.0 
160 lSi.!- ]8.0 

I 
128 153 l..~o.o 
1~2 1150 57.0 

II 
1 ·7 174- 5el.0 
13e 163 51.0 

'j 135 161 ~.o 127 150 , .4-
137 153 4-15.6 
127 151 35.3 

i I 



RECENT RECORDS OF SA.LMON IN THE 
DENNYS RIVER, 1942-43 

By Gerald P. CooDer 
Assistant Professor of Zoology 

University of Maine 

In preparing this mimeographed copy of Mr. Goodwin's 
reDort, it has seemed desirable to give, in this appendix, 
the records on plantings I catch by anglers I and other avail
able data on Atlantic Salmon in the Dennys River for the 
period since the spring of 1942 when Goodwin completed his 
report. 

During the soring (May) of 1942, a total of 15,00Q 
yearling salmon and 6t ooo salmon fry were planted in the river 
at the foot of Camp Rips just above Robinson's Camo. The 
15,000 yearlings were from eggs collected on the Denpys River 
in the fall of 1940, and hatched in the soring of 19~1; thus, 
these fish were a little more than one year of age. Of these 
15,000 yearlings, Mr. Goodwin marked 3,200, by clipping off the ,,,,' 
dorsal and adipose fins~ The 6,000 fry were from Machias River 
eggs collected during the fall of 1941 and hatched during the 
spring of 1942. Plantings during 1943 consisted of 4,150 
yearlings put in the river at the foot of Camp Rips during May; 
these fish were from Machias River eggs collected during the 
fall of 1941. 

Two attempts were made during 1943, by G. P. Cooper and 
other members of the University of Maine Zoology Department, to 
obtain information on the distribution and survival of the 3,200 
salmon which were marked by Goodwin and planted at Cam? Rips 
during May of 1942a In each instance the party traveled by 
canoe from Meddybemps to Dennys Station, On the first trip 
(May 25 to 26) only one salmon parr was collected; it was taken 
on CamJ) Rips, but was not a Itmarked ll fish, On the second trip 
(August 23 to 30) a total of 62 salmon parr were collected. 
These fish ranged in length from 5 to S inches. Five of them 
were taken on Camo RiDS and 41 on Stoddard's RiDS. None of the 
62 parr were lI marked ll -fish. ' 

The catch by analers of adult salmon (kelts not 
included) during the 1942 season was reported to be 75 fish, 
according to the following communication in a letter, dated 
January 1, 1944 and received by the writer, from Mr. John A. 
Longmore of West Pembroke: "I have been looking up the salmon 
catch on Dennys River for the summer of 1942; and Don Pheney 
has a record of a catch of 75 salmon.----- u As to the anglerl s 
catch for 1943, Mrs. H. H. Allan of Dennysville, on August 23, 
1943, informed the writer that she had kent an actual record 
of auproximately 130 salmon being caught.- Mr. Longmore informed 
the writer, on August 30, that he estimated the catch for 1943 
at apprOXimately 175 fresh-run fish (kelts not included); he 
believed that Mrs. Allan did not get the records of all fish. 
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59 

Figures given in Goodwin's report on angler's catcn of fresh
run salmon for 1936 to 194-1, inclusive, plus the above figures 
for 1942 and. 191+3, are as follows: .0 

Year: 
Salmon: 

1937 
79 

1939 
35 

1941 
12 

1943 
130-175 

The records of the numbers of salmon redds on the dif
ferent rips of the Dennys River, obtained by Goodwin during 
the 1940 and 1941 spa\'lTning seasons, may be regarded as a type 
of census of adult salmon in the river. Similar records for 
the 1942 and 19LI-3 spawning seasons have been obtained by Mr. 
Bertrand E. Smith, ~anager of the Moosehorn National Wildlife 
Refuge at Calais, Maine. The complete records for these four 
seasons of the numbers of salmon redds found on the different 
rips, together ~1Jith the length in yards (from Goodwin's report) 
of each rips, are as follows: 

Gilman's ...... . 
Gardiner IS •.••• 

Bright Island .. 
Ayer l s ........ . 
Clark's ....... . 

Stoddard1s .... . 
Little Falls .. . 

Length 
in yards 

400l 
920J 

2,64°fr 450 
880 

264 
Camp .......... . 

1, 760~ 
1,841 

Town ............ 1,760 
...----

Totals .... 10,915 

Records by Goodwin 
1940* 191+1 

12 

37 

200 

'0 

249 

o 
o 

13 
5 

15 

185 
3 

50 
o 

271 

Records by Smith 
1942 1943 

8 
12 

38 
5 

28 

169 
o 

211 

o 

o 
4 

28 
2 
5 

219 
o 

195 

3 

456 

* Note that Goodwin's figures for 1940 are partial 
totals for 2 or 3 rips combined. 
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