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Fish 

..-: 
La k"l tro ut were cb served durins spawning oeqson in 1939 , 

1940 , and 1941 in severnl lekes in NevI York State , and actual 

spawning was seen in OU 3go Lake , tTew York . Exten~i ve data on 

spavm-takine operations vlere ~{./c4;; the New York\state~ 
Conservation DOllurtmrmt and existinl; liter!l.ture on the subject 

wo s revi ewed • 
1"J.J t- '"I ' .. <;0 .......".-t l£J 
~xcept f6r a strikin~ COlOI' cLenl,;e in the msles "mile on the 

~ 
s,)ewning area , Inke trout v.e!e fel:tB:e .8 lB:~ sexual d.imorphisul o 

~'"'''''' Tiley mE: tur <I 1"0, .. 113' , in ~heir sixth year E: t lengths varying from 

l 15 to 30 inches in different lakes . 

Spawning occurred orce each year during the autumn . The date 

varied from late deptember to 
t;J.u. 

of trout ,,,EtllI!ount of sunlie:h t , 

de pth of the l~ke . 

early ilec ;mber :iopendine; on fue race 
t<,,,tM ........ ""( dlwp 

the (laenC8l\ in temperature , end the 

In the deep water of Seneca Lake , one race s~wned early . 

In all other lakos studi ed , the lake trout spa1l1lod in shallow 

water and usually Lcter . Increasea cloudiness in July , August , 
" . 

, and .::iep tember , and low tempe ratures in SePtembe~ advanced tile 

date of spawning in Racquette Lake . Shoalor lakes had earli er 

spal"ming dutes . j.t the time of spavming , Ilater temperature varied 

from 5S oF . to 37°1!' . ,but in J:lacquette and Otsego Lakes it was 

observed that spawning time opproxiHlSted the tunnover time of tIe 

I 

lake . Generally , the spawning pdriod wEls about 20 days , but veriec 

from 10 to 40 days and 
anyone lake . 

was 
II 

\ 
f'uirly consistent fl'Offi yeul' to year in 

I' 
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Spawning, whether in shallow or deep water, took place on 
-'Z. 1:" l.. •. t- k ... L. 

gravel aftd rubble bottom ~i.k ; ~eercrevices into which the 

J eggs could roll. No nest or redd was built. No evidence of 

spring water was observed near any spawning area. 

In the spawning aot, whioh usually occurr~d during the evening , 

from 2 to 980ab 10 lake trout participated. Eaoh attempt at spawning 
I 

lasted only a rew seoonds and was repeated many times. 

~~*5~t!*~f8*~8~~~~a*tf~*t~~*tf~t1a5ti*t~*th~*f6a~*~t* 

~~t5~*t!~*!~at~f~*t~~a*t~*t~*"*~~~~t*!11~* s 
a. <lOvvt..~ AI. ~ . ·s 

~e8t one mobnh after spawning, $ .. ~~ •• e recovered from the 
", 1: \ '" ~ 

orevioes in the rooks of o~ego Lake~ ~ found to be 79 peroent 

alive ' No measurement was possible on the 8f~eots of predation on • 
eggs, but it was estimated that only eggs which failed to roll into 

t c. .. ~....Ld 1.u.. ~ f)JO 
orevioes U the stones were a~tt. I,T 

_lIj . !!/If 
In ~ego Lake the eggs hat.aed about April 15, ~, and the 

fry left the spawning area about May 22. In the deep water of 

Seneca Lake/Where the lake trout had spawned in early Octoberl a 
~=* " \ a~.;I.,lq"O 

single advanced fry was take~ Its development i~icated that hatching 

occurred in late JanUKVy. 

EXtensive operation of a small beam trawl, set lines, and minnow 

traps in ~go, Keuka, and Seneca Lakes failed to produoe any lake 

trout between advanoed fry stage and a length of apout~inches. 
i4t~ 

Twelve specimens between 6 and 10 inohes lon~captured in gill nets 
I .".. 

in Keuka L~~.m~ ... _found to be ~e and ~o-year-olds and to be feeding 

mostly on Mysis rel1cta .. -, 
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IN'rRODUCTION ~ 

The several races 01' lake trout (Cristivomer ncmaycush ) are 

widely sought in all of the more ~ccessible parts of their range . 

In the Great Lakes , where it is one of the most valued food species , 

it is th e sub j ect of a major fishery . In smallar lakes of the 

northeastern Uni ted States and southern Canada , where commerci al 

fishing usually is prohibited , it is highly prized as a game fish . 

Thi s populari ty has been accompanied by savere Qec lines in 
....;.., L -fJuod;;eJ.....o . 

notably Lake Halon . the populations of loke trout in sane lal>:es , 

Dotai led knowledGe of th 3 habits and preferBnces of tho sp .. cles.;.' 

partlcularly of the 8t.i£S , larvae , ani juvenliU.s below too sizes 
\"'1 0 .,,4,,!-V 

commonly caugh t;" is require~to devise correcti ve lIDasures to 

prevent such declines as woll as to successfully irut r oduce this 

desirable sp <::>ci as in adQi tiona 1 lakes • 

• lmost nothin3 is known of the tebits of young lake trcut , 
']:'n (,..,t) 

probably because of their deep - woter habi tnt . AVery fevi wild la kB 

trout lesa thon 8 inches in leq;th hove even baen seen(thelr 

r eproductive habits have been ~'~~nd very little 

has been pub lis hed on thei r size and age at maturity . Accordingly , 

it"'''!!tI''!~or t.t&1 ......... hlld' ~';tudY of the breedi~ habl ts and life 

hi s tory of the younG lake trout was undertaken, by Itlj5 elf as a rcl't 

~ t :v B reEfd:iremeets fer 0 de gre9 af Boc tUI of Pkilepophy e:t 

..ce± nell mIlo ex :!!~ fl! elB .. 9,6 to 194] . 

SEXU.AI. D IMDBPHIS1\ .'·I~ 
1 

The lake trcut , unique among the salmon family , lakka almost 

completely the malformed jaws or kypa common to ttle mature males 



I 
t 

\ 

of oth::. r genera . 
V()., .. " , 0 <.1 S 

Examination of several tllmdred lake trout 

from }lJll!'f!f§" lake:s in New York State 
" I ,.". ... ~ 

reveals that it is i08etzly 

impossible to distinguish the sex of mature lake t:btlut by exam-

inat ion at' t h3 head a lDne . Cri tiG::al canperison 0 f many indi vidl als .. 

aawe. !w;;.. shows that males have only a s l:ight tendency toward a 

more po inted snout . .n ., .'1) I rv" 

~t!"'J!tetilll • tab W.0J _ l;o'~ o~f!' o;f 
It is pertinent to compare . ' lake trout with~lie lacific 

salmon,f where the kype attUns its maximum develop~ent . ' These 
~ ,I , I 
~ mi gra te enormous di stanc'es to tlle spawning ground and li ve 

en ti rely on stored food for almost a year prior to spawning . 

~ Mottley (1936) suggests toot the eevelopment r:t: the kype in the male s 
-:? 'f "'1"" • j" 6,1 .1,, ) r, ," (" . 

/ may occur because thei ,r demand on the material mobilized for the 

development of the gonads ditters ' from that of the female . He 

postulates that the mr.aries would have a sen~ral requirement for 

stored materials , while the testes would require little albuminoids 

or fat . These materials mii'ih t be utilized in the grow th of the kype 

instead of be ing excreted . 

\~ '" ~ , " t-t... ~ l' ~ \.. \ . ........ '\"> • • I yc-'f) ' - ) J 

1\ ",t- .... L \ ..... lrlv. l\f- '-- "'''(~ Y ''' Lk.~.)f· 
Y 

- -
\ l 

I 
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The lake trout would appear to be a diametric opposite. 

It has no kype, migrates only the short distance from the deep 

to the shoal waters of a lake, and feeds up to and through the 

spawning period 11. Since the lake trout does not acquire a 

~ Rayner (l9~) found th~~stomaohs of ripe lake trout taken 

Il-~ 
on the spawning area ~ oontain fish, lake trout eg~s, and 

miscellaneous invertebrates . 

kype and since the maturation of the gonads par-.llels that of the 

salmon, Mottley's suggestion 'eaves eome things to be explained. 

POSSibl!) sinCe the lake trout feed right up to and through the 

spawning season, the gonads oan develop from ingested food 

~~tored material from the body. 

of 

male 
from the 

water ~lS very 

widely from lake to lake. The lake trout of the 1 1 arge, c ear 

Finger Lakes are light olivaoeooe1' almoet silvery on the back 

4 



and 

all 

the 

sides with. a little yellow or orane;e in 
) ::d;v.. c.vI..oAM. 

grad" at ions be tween A. th es e Lt rot. t a nd the , \ .... 
brown- water Adirondack lakes.~ have 

the fins . The re ar e 

very dark trQl. t of 

str onger colors , and 

:!: .'rthe sexual differences are a little more pronounced . 

Here the males tend to heve more brilliant yellow , oral+~e , and 

black in the paired fins thnn the females . Buy even with trese 

U.ke trout it is not always possible to distinguish the sexes on 

the basi·s of external di:r:t'erenees . 
CO" ,J. (.l.l r 

This normll1 coloration is "'Pa~changed when the mele 

lake tro ut are greatly excited on the spawning araa . ;/hile 

courting tre females , th3 cllrometopilores on the back contract , 1ft 
( 1",/ ~ 

making the back appear ~ light colored , while the sides--

flooded with p i gment --becane very lustrQus and almost black (f ig , l) . -- -
\ Figure .1.--lIale lake trout on the spawning grounds in 

otsego rjake , NeJ York· 

Merr iman (1935) observed hhis c ondi t ion in th e lake trout of 
. v.J .. • Iv-'" 

Squam Lake,eoo it was seen by the opt ' I' in Otsego Lake in 1940 

fIIld 1941 . At this time selected fish were speared a nd the brilliant 

coloration was found to be restricted to the males . 

striking as was this coloration during the courting or spawning , 

the colors were most ephemeral. After the fish were netted or 

speared , the color differences could not be detected . 



, The 'pawni~g Habits of the Lake Trout 

1JI Age and jize at 

33 
The age analysis (by means of scales) of lk. lake trout 

by gill nets 
caught/on the spawning area off Peach Orchard ~oint in Seneca 

Lake ,lew 
13 

YOr~hOWed that it 
5 

had e annuli and the remaining 

20 had 6 annuli. Comparison of the lengbhs of the lake trout 

I 

in this sample i~ the length frequency of 424 lake trout 

taken during the spawning season in 1941 showed that these 

fV/w-6~ 
age groups comprised the bulk of the 

~, rt 5 j 

catch}but~n appreciable 

quantity of~older fish were taken. 

collected during 1940 
Additional data/on the lake trout of Lake Simcoe, Ontario , 

showed that 13 out of 20 five_year_old and 16 out of 17 six 

year old lake trout were mature. Samples from Keuka Lake, New 

York in the same year showed similar resu1ts :"'h 15 out of 18 
I' 

five year old and 5 out of 6 six year old trout mature. There 

\11\ 
was a alight tendency in these two lakes as well a~ Seneca " Lak~ 

for s •• a greater proportion of the young males to be mature. 

I ) 



Fry am Kennedy (1937) estimated , by means of the modes 

of a length frequency distribution, that the lake trout of Lake 

Opeongo, A~onquin Park , Canada, reached tte minimum age at 

maturity in their fifth year of life (corresponding, presumably , 

to 4 annuli) . Inasmuc h as they had only 5 lake trout le 5S than 

13 inches long , and since my observations indicate very small 

growth of lak e trou t in 

assi gned~n a~o each 

been . 

their first 
I mode ~ _ 

year , I believe that they 

year less than it mould have 

These data are substantiated by data on the growth of hatchery­

reared trout . Surber (1933 1 secured eggs from female lake trout 
vf .,Iv; 

aged 4 years and 6 months ~ lengths V' Bri llg frCl\i! 18 to 26 inches . 

But ,at this time , only 10 females out of somewhat less than 3, 000 

males and females spawned , producing only an average of 962 eggs 

per- female . No data on subsequent spawning was presented, but 

certainly the majority of his fish did not spawn before their 

sixth year . Surber felt that this age nt maturity was comparable 

to that attained by wild fish . He gives the length of the trout at 

the end of their first , second, thll'd , and fourth ~ ars of life as 

10 , 14 , 16 to 18 , and 18 to 26 inches respDctively . ~his rate 

of Q""'owth in the fi rst an(l second years of life is I118rkedly greater 

than that existing <r Keuka Lake. With this start it is possible 

that the hntcherYl fish spawned earlier than t hey would have in the 
1,<1" . .... 

Wild;" is known to be true with some other species of mtchery-reared 

trout , espeCially brook trout . 

II 



The rapidly growing lake trout of Seneca Lake , New York , 

whatever their age , do not mature until they are 26 to 30 inches 

total length . The lake trout of Keuka Lake , New York.,:: IlB ture at 

a total Length of 18 to 24 inches. In Skaneateles Lake , New York , 
"fl L \ t. 

hcmever , Rayner (.11~) captured many mature Lake trout of 15 and 

16 inches tot al length . Fry (1939) reported tIE t tte minimum 

size a t Ita turi ty in some lakes of Algonquin Park , Canada , varied. 

from 14 to 18 inches according to the lake . 

Obviously with this variation in size at maturity a uniform 

minimum legal size limit of 15 inches,such as exists in New York 

State , J:m.aYJ.permit lihe l ti!.king of many immatureJ repidly growing 

fish in some lakes while providing entirely too much protection 

in other lakas . It wouln appear necessary to consider the gr~th 

rate and ~ .. ~\= & fishing pressure in each lake in [ @ e minimum s i ze 

limi t . 

Slowly growing luke trout may be rubject to seni l;1ty at a sIQall 

si ze . Fry and Kennedy (1937) report~4.t he t none of the lake trout 

of Lake Opeongo , Algonquin Park , Ont ario , of more tpan 22 inohes 
-c..u.; '4..1 F_..I1'1 I 

fork length were capable of spawning . Such l\ilfl}lotenCY was not 

Observed in any Df t~ New York ~akef trout . The Oonservation 

Department employees engaged in spawn- taking operations on the 

Adirondack and Finger Lakes rep<r ted that only occasionally would aJ?- , 
- ~ -:f "",,-Q 

impotent fish be found . t TMI d£",iie-Jmore limited cb servations also 

failed to show any impotency , and it is quite likely thnt after the 

lake trout in New York state lakes are rnsture they may spawn several 

times before succumbing '.yo the infirmi ti es of age . 

I -



r 
./ 7' .. ' '" \., The Time of S'll wniqr.(' ~. 
. :;.;? 

The available informat ion shows that lake trout and most at her 

trout spawn onoe a year in the fall when the temperature is 

dropping and tm days are becom.1gg shar' ter . Among di fferen traces 
, 

of lake trout, small variations in the" date are found . This is 

also true among the same race of lake trout in different lakes, 

in the same raoe in 
t''''' 

appears probable th~t fluctuations in~ight and 

and among different years tlJ:l same lake . It 

"I~ 
tempera ture '1\ physical 

I ~ 
oharaoteristics of different ielres , andl\ the varying response of 

different raoes are the d terminin g factors . 

Many of these factors havebecB nroven to b\J important in 

influenoing the spawning time of other sp:l oies . Hoover enil Hubbard 

(1937) have shown that brook trout whioh normally spawned in December 

could be induoed to spawn in late Aug~t and early September by 

increasing the amount of lig ht in early spring and decreasinb it 

in late summer . Bissonette and Burger (1940) state 

" ••• there is no uniform control of t he sexual cycle 

applicable to all fis h . ln alme fish , tem~ruture seems 

to be the major factor; in others , light and temperature 

play cooperat i ve roles; while in still others , might 

appears to be the most important factor . " 

Merriman and Schedl (1941) on the basis of labDratory experiments on 

the four-s~ined stickleback, A~eltea quadraous (Mitchell) , concluded 

that light influenced oogenesis but not spermatogenesi s , v.nile 

temperature s omewhat unequslly affeoted the maturation of the gonads 

of both sexes . McCay, et a1. (1930) concluded on the basis of 

feeding experiments that the spawning time of brook trout oouJd be 

i nfluenced by the food supply . \rhey i1!ound that .,tre ~age at mat uri ty 

I ~ 



could be advanoed or postponed by increasine or decreasing t re Emount 

of food fed to the hatchery trout , but the quas t10n of changing 

the)6tl"a';;~spawning ' of mature trout was not alar ified . -.... .-

It 
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After· several years of B~aw~ netting lake trout in Racquette 

Lake for spawn~aking , the hatchery men of the New York State 

Conservation Department XS%2MX%m observed that the lake trout ran 

"1t 
"arlier after a cold snap • ., Extensive data on their operations 

ftJ I./..w !),r. .l ~ , ,.. I J 

wer e made{available to me, Weather data were obtained from the 

United States ~Weather Bureau. 

The average air temperature for t •• xMsx1kxsf September as 

reoorted by the IndiRn Lake weather station was used because it 

was the nearest station with complete records for the eig~t 

years of the spawning data. The average number of cloud, days 

for the entire northern plateau region of New York was selected 

because many of the smaller stations had no automa.tic sunshine 

recorders and their estimates of cloudiness varied conSiderabl~~ 

~"': ;::;AI 
The number of cloudy days in July, August, and SeptemberAbecause 

. o~,t • 

the work of Hoover and Hubbard (-l-9-S'7') indicated that changes in 1; ' 
,1 

-light required a considerable time to influence the development 
---U "J ) I, i 

/ ~\ ~ ... ~:. of the eggs and thee~'cpe the three month 4~ decreasing amounts 
vJ "...... 1\ 

of daylight i mmediately prece f ding 

The analysis of these data by 

, " 

the soawnin~ season. 

~Jt:2.) 
multiple regre~:f~'~ndicated 
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• 

• that the date of spawning sf was advanced by lower temperatures 

or more cloudy days and retarded by warmer or less cloudy weather • 

\ 
However, neither the oartial regression of the spawning dat~on 

air temperature alone} nor o.n cloudiness alone, was statistically 

signi ficant tt lil t "'l . When both factors were considered in a 

multiple regression coefficient then the result was statt signifieant 

or ,If,"eater 
( R = .8643 when R of .836{\iS to be expected 5 oercent of the time 

with 5 degrees of freedom) . 

~"Y'" ~1m1la' _ On *d~" .f tho ... k of .gg- t ... 

of lake trout from Upper Saranac Lake ~bles 3 and 4) was less 

conclusive. ~Ain 1941t~e date of peak of egg- take *as about 

fIr 
a month later than usual. A;f we omit this aberrant observation 

the date of the peak of egg ~take seems to bear the same relationship 

to air temperature and cloudiness as it did in Racquette Lake. 

However, K~~x~fxtk. neither the partial nor multiple regression 

coefficients are significant! (R = .699 
.",~a..a;; 

when R of .930 (\ie .to 

be expected 5 percent of the time with 3 degrees of freedom). 

Other tlings a:u:xt~ must be considered in evaluating these 

analyses. The data were few, only 6 years in one instRnce and 8 

I 0 
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501 B 

DEPARTMENT OF COMMERCE 

BUREAU OF F ISHER IE5 

NOTICZ OF TAGGED FISH 

The Bureau of Fisheries has tagged and released several thousands 
of food fishes along the Atlantic coast during recent years in order 
to get accurate knowledge on their movements, their rate of growth 
and their spawning habits. 

Persons catching tagged fiah are requested to send the tags to 
the Bureau of Fisheries , ~'Iashinr:ton, D. C., together with as much of 
the following information as possible: 

1. When Vias fish caught? 

2. liher<3 was fish caught? (Be as accurate as possible.) 

:3. ;'/hat is the number on the tag? 

1. '.1hat kind of gear was fish caught with? 

5. At what depth was fish caught? 

6. \Then was tag noticed?(on declc,cleaning,in fish house,etc . ) 

7. How long was fish? 
( Give accurllote measurement, f'ror.1 tip of snout to 
end of tail fin. Don't guessl If a ruler is not 
handy, lay the fish alo118 the decl: or on a board, 
mark the length and measure the distance later.) 

8. 'Jas there , any sor~ness on the, l.'is)1 at the place of 
attachment of tho tag? 

One dollar ($1 ) will be paid for each tag returned with accurate 
infonnation as to the date and lllace of catching the tagged fish. If 
the tag is sent without such infonnation, 50\1 will be paid. 

Please send tags in promptly. Do not save them until you have 
forgotten the information thut goes with them. 

Tags will be returned 011 request to those who wish them for 
souvenirs. 

HENRY 0 '1.IALLEY 
' Washington, D. C. 

Commissioner 



in the other, and the weatller bureRu dota on air temper;>ure 

Ilnd cloudineAs ('an hot be a orecise "leasurement of the temperature 

e~ . 

an~l1~~t actually affect.lng: the fish. 

tIM 
durin\!' which t.he li~ht ano tsmoe-rature 

'I 

~thermore the oeriod , 
cha~~es sre influential 

can (mly be surmised) and othe-r fllctors may be import"nt~ For 
\ 

, \ "..., hill'h 
exa''101e, in Hacouet.t.e LaKe in 1938 thet\water level waB sUBoect.ed 

Of Dl'lnC>" t.he cauee of why t11'~'lst no 1 Rke trout. were caucrht. 

How('v('r, l. t WAS not. cert.ain whether thi 13 affected the migrations 

oYprevented the nete from operat.tnr- effectively. 

Oonsidel'tng tllat a significant relationship W11S e~tab1isllfld 

in one instance, and t~a± while other ~eta were inconclusive 

but showed a similar tendency) it is urobable t.l"at. both Hlght and 

~~ 
te!llpe"ature"" tnfluence the s::>8wninp- time of lake trout . 



'The lake trout in Raoquet te Lake (011 ver R. Kingsbury in a report 

~ to the New York State Oonaervation Department • November 1935) spawn at 
. ~ -----= ~ 

~ -z.-./.;:/ about the same time ~ the lake~turn€over. In the m1ddle ot the 1935 
d..o ~ '1>\ 

spawning geaeon,temperatures taken at the eurtaoe and at depthe ~ to 
. 0 -r; 

56 teet revealed no more than 3 ~~ differenoe between top an~ 

bottom. Th~eems to be ..en more important than the aotual surfaoe 

temperature; '..cn 1933 the surfaoe temperature on ~he. date the first e~gs 
were taken was 5So 1;htoSahaU4jin {~ 520 ~·I.and i~1935. 500~~ Ma1r;;man 

(1935) reports 'l9"rn' -6 the lake trout spawning in ~Lake. New 
o f~' . ~ " 

Hampshire when the surfaoe temperature was 42. In O,,~ Lake. New 

Yorkl in 194Qo~he lake trout were observed apawning Deoember 6. When 
.,." C..L ' , . ~, ' 

the surfaoEYtemperature was 37°. No faoilities were available for 

taking dee~-water temperatures at that time, ~t in 19~1 the fish were 

observed. late in thei spawnin~ season on Deoember 3. when the water 
..c.u ~ ........., .......,.. .I ... vJ VI 

te~eratureK ... e(3 F,from he Burfa0'i\to 60 feet. These 

wide variations in surfaoe temperature indioate its slight value as a . ~ 

oriterion of the epawning period. 

I 



Such clifferences in the orOllreAS of cool1n~ in dU'ferent 

the 
lakes are probably aF.>8ociated with/depth of the lake )and it 

appears that the depth of the lake is associated *' (.0....~ 
with the time 

of lake trout spawniW. Table 5 presents data from the files of 

the State of N~w York Conservati~n ~epartment on t~e time and 

.. " ... ;:.Q.nratir.m of ~l(e trout suawn-taking ooeratioBB in some New York 
", . . :' :. ~ :. ~ ; 

) 

i~kes. Fi ure 2 which incoroorat'PB! information from 'fable 5 
... ·Figure 2. :;h,S" ~~eJ;J.~.iry~~~""",,~ake>''''!t'l''tlU .~ ~ r to H,e" Wp t ~ i sO'l;!!.' lJe~,"Yq;.. - . 

. ( from Raynor . (1941) forkaneateles Lake, and from my bbservatioBB 
.J 
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thU 
on Otsego Lake,shows %Kis relationship graphically. 

It appears that the lake trout s~wn early in the shoal lakes 

and later in the deep lakes. If as indicated previously they 
) ) 

soawn at about the turnover time of the lake, this would be 

exoected) since the deeper lakes cool off more slowly. 
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fFe,m le4:e-ie,.,eMbsi l 450 Getl iy-i:;eoeM5er'. 
~ 

Like rnrua.y good rules , ~rule thet the deeper tIle lake tbe 

later the lake trout spawn has an outstanding excep 11 on . In 

Seneca Lake , the deepest lake in New York State ( 625 feet maximum) , 

too lake trout spawn the earliest . They start in ]ate SJ3ptember 

and continue through the montj;z of Ootober . Here they cBpawn in 

water from 100 to 200 feet deep at a time well in advance of tbe 

turnover pe riod of the iaka. Tempera tUlle data taken from Sept ember 

29 to October 17 , 1941 showed that the snrface temper ature ranged 
o 

from 57°F ~ to 62 F. 

--This large difference in the time of spawnine; may be attributed 

to racial difference in the lake trout. Milner (1874) gives tt-e 

spawning time of the Siscowet (Sristovomer namaycush siscowet)as 

late Augus t and early September in the deep waters of Lake Supvrior . 

In the same lake the common lake trout (Cristovomer !!. . namaycush) 

spawns in from 7 feet to 15 fathoms of Vlater during the month 
t:JP"{ 

of October and in early Novembe r (Milner , @op . oi t ., g'n:d '\!"anWtlsten , 

1935 ). Hubbs (1930 ) has described the Rush Lake trout (Cr1stivomer 

namaycus h hur oni eus) and states tl10 t 1 t spawns in deep water in 

late summer rath8r than in fall , as does thd ord inary lake trout in 

tIE same lake . 

Dymond (1926 ) gives 
\ 

the time of Spa~ing of 

t 'out as the month of October in Lake Nipigon . 

~.IIM~~ tha t tllere is a black race of trout 

th e co llllIlon lake 
~ l. t- '''''', .- .. 

But, he 

'" in the 

poin ts out 

same lake which 

ascend some of the tribu tary streams and start spawnine abm t 

September ?O , ann a third race which is said to SPi vm in deep water 

from October 20 tlJ November 10 , 



(? In New York State the data on the spqwning tl.ad i cate that two races 

I~ Ot her evirlence of racial difference is available . New York 
~te fish hatchery foremen agreed that eggs from Seneca Lake 
~rout averaGe about 24 0 per ounce ,while eges of lake trrut at 
comparable size from Adirondack 1alces average about 200 to 210 
per ounce . No measurements of the actua l diameters of t he eggs 
were aVailab l e , but t he co'unts of the hatchery far e men,i em>pear ed 
to be fa irly o onsistent . D. C. HaSkell (unpublished nmte:ri 8L 
go. ther ed in 1941 ) a lso report s th", t ' the Sencca Lake trout Bl' OiV 
s1r;nifi cant l y faster unner hat chery condi tions than the young 
lake trout frnm Rncquette and Upper nar~ac Lakes . 

O(h ~ f 
of lake trout exi st . One , the Seneca Lake trou.t , tl S]lJ.VlllS -
ear l y in deep wa tel' , on d the othe l)\:!!....!f !!,~ wide Bpxe ad in tIe 

-.... '" ~+ Fi nge r Lakes and Adirondack Lakes .ttn spawns i n shall ow \'1ater 
) --

at about the time of the turnover of the l ake . 

M 

Wi th these differences in react ions and S3pawni ng habit s . it woo. 11 

be desirable to determine if the Seneca Lake trcut can adapt themselves 

to ...). 5 • ,It,'-" f( 
\ 



t.~ I\b~l 
the oonditions ~niDg in Adirondaok Lakes and vice versa before ~-

lI=ad atooking 1a attempted. Until suoh knowledge oan bo seoured 1 t 

would be wise to stook lake trout in lakes aimilar to the lake from 

whioh the eggs were obtained. 
r, l " 

e The Duration of the 'ipawning Period 
\ 

Table I summarizea the data on the reoeipt of lake trout eggs at 

aome of the New York ::Itate hatoheries. The date of reoeil)t of eggs 

1 .\:-0 
oloaely oorrespond. ~ the date of taking the eggs 4iIfld bite 1101" ) exoept 

for the first one or two days of the spawlli ng season. Ordinarily only 

" a few ripe fish are found at first and if only a few thousand eggs ware 

obtained they were otten held for a day or two until more eggs were 

available to make the trip to the hatohery worth While. The date ~ 

" the tir8t egSS\taken probably averages about one day earlier than the 

date of the receipt at the hatohery. At the peak of the spawning 8ea-

son the eggs were usually rushed to the hatohery immediatelY, ao the 
t:-

date ot the peak reoeipt of eggs oorreaponda ~ the date at the peak 

egg-take. 

The data of {able 5 do not indioate the oomplete spawning season 

but rather the aeason duringwhioh it was teasible to oatch and atrip 

the trout· High water sometimea ao atteoted the fi8hing of the nets 

that it waa not eoonomioally praotioal to oontinue fishing and bad 

weather aometimes aut short the stripping operationa. Henoe, a ahort 

period of egg. take i8 not neoessarily indioative of a short spawning 
that 

season. It seems likely, however, ... the longer periods ot spawn 

taking olosely approximate the spawning season. 

• 



/ ) 
It appear. that the lake trout apawning aeaaon laata from ten to 

ct"'~ 
~Iit) day. in the amaller New lark State 1ake~ ~ duratlon ia falr1y 

unlform in the same lake from year to year. The lake trout of Lake 

'1 I ' George oona1etent1y oompleted their spawning in <alINt 9 =ult to ~ day. 

at the moat. Pieeoo Lake produoed rfpe fish for a perlod of about 
"2-

twftty day •• 

The length of spawning seaaon inorea.ea In the larger l ake.. Van 

Oosten ~) gives the duratlon of the spawning eeason in Lake Mlohigan 

as Ootober 10 to November ~ll Lqke Huron, Ootober 10 to November 15, and 

in Lake Superlor, Ootober 1 to November 6. Seneoa Lake ls I1milar to 

the Great Lakes in both date and duration of the apawning aeaaon. The 

earliest and latest datea on whioh the New lork State Conservatlon 

Department obtained eggs in Seneoa Lake are September 23 and November 3. 

These datea are for dlfferent yearl, but the earlielt and 1ateat date. 

were very I1milar 1'1'0"1 year to year • 

. pc The Plaoe of Spawnlng 

CQntorminlPllth the babtn ot'-other trout and:o-1r1th' the shelter 

and food re~~nts of the egga and young, the lake trout la¥ ifteiT 

eg€B in gruel or ~bble. Since theY' l'BkB- no eYfort' to bU1'1 tile egga 

~teo.$!itft thloagll the mlby 1!1ontltl' 01'-t~ lnmtl!et-ion lUId larv~rlJlI1J. 
Of . • 1Z..--- ~-<" -'=-"-

The observations of Merriman (lfSt), Royoe (1936) , and tho 9 •• _el 
\ 

indioate that lake trout spawning areu 

are restrioted to bottom ~.S 'hh re'lJ _at.. olean 
e t{ 

gravel or rubble whioh is free of aand .. mud. "'" ~ 
w. ~~4C"~ 

~ L~ aM li ,'tJ' 'C fcc , 



~ ~e looation ot these lui table areal ot 
~ ...-' -'11 

pri~etermined· by ourrenta whioh keep9·JIlWk'-bottom lWept olean. 

bottom in the lake il 

D 'l'ha lake tro'lt will roll the smaller stones around and tan ott the ailt) 

but they oannot remove sand or mud tro~ the oreviqes. Any bottom whioh 
4.1- J _.11 

is not swept by ourrents ~ evsntually be~overed with mud althou~ 

in the ueual oligotrophio lake- trout lake this prooess would take a 

~~ The gur~.ftt8 '1mB oauied are most violent in tne u~er feW f aet 

0' ure t er aftd the width at the olean rooks or sand n the littoral zo~ 

is direotly dependent on the eize at the lake and its exposure to the 

wind. In the .maller New York State lakes the lake trout m&1 ~erally 
'f- <: T I 

be~tound spawning on a windy point near the deep water (Royoe, ~) on 
14 
~ bottom whioh is kept olean by ttave aotion. A typioal example ot ~" 

ot ·'I '" 
shallow water spawning is to be tound in ~ Lake, New York, / 

(;\ 

In larger lakes the lake trout may .,f! J'''e deeper water tor their 
t> 

lpawnins.,y:yt~''''.all:l'''''' MUner~) report. that the lake trout in Lake 

Superior spawn in tram 7 teet to 15 tathoms of water. Evidenoe ot 

.pawning in tho deep water was provided by the oapture ot ripe tiah at 

that depth and by ~ raising in the netl~tra~ntl ot honeyoombed 

rooke oontaining egga. In Seneoa Lake, New York, the lake trout are 

oaptured for stripping in fro~ 100 to 200 

no lake trout are tound in ehallow water. 

teet of water at a time When 

PlIiot that these ~ake trout 

are oaptured over bottom whioh is suitable tor epawning il 

strong evidenoe that the trout are aotually spawning in these depthl . 
~, " .).. I 

:&'urthbr plloof was provi,\ed by the co.ptur c ~n ..,eneca Lake in .. l.pril 

1940 of a lake trout fry 2.5 mi llimeters to t al lenGth in w&.ter 

130 feet deep . 



There is much E.lvidence that these deepcr sptwning areas 

are swept by strong currents . In Sene ca Lake tlle 1w.tcher y 

fis herr.:len reported tffi t the ir nets were often rolled over ancl 

~er by the currents . In this same l ake off Peach Or chard Po i nt 

the 40 0 F . isotllerm rose from a depth of 260 feet on September 

29 , &941 , to 100 feet on OC~0ber 1 after a strong south wind . 

On October 7 it was Jack down to a depth of 230 foet . Such a 

change must be accompanied by the movement of a huge Quantity 

of water . 

~ These currents in Seneca Lake and the other Finger Lakes 

have Je ft eVidence of a prevailing direction of :t:1C1ll . All of 

these JB. kes are very long and narrow and lie with their long 

axis in very nearly a north- south direction . Seneoa Lake is the 

largest lake : about 40 miles long and 3 miles wide at its widest 

po iht . The prevaili ng winds ccme fram the northwest or the 

southeast . 'rhus the WJhnds blo~! obliQuely to the sou th on the 

east OOore and. obliQuel y to tt~e north on the \'lest s110re of tie 

lakes . The general result of t his tendency has been t olfm:m the tilE 

of deltas to the SOl th of 'the stream mouths on the east shore of the 

lakes and to the north of tuo strewn. mou tus on the west shar e of the 

lakes . 

I n addition to tha characteri stio ori entations of the deltas , 

. there is a def ini te gradient in the si ze of the material depes ited 

in the parts of the delta . Off the tip of Peach Orchard Poi nt i n 

Senec a Lake down to a depth of at least 300 fee t , only olean gravel 

and rubble ooulcl be found with a ol8Illshell dredge and noted in 

bot tom PhotOgraphS lf i g o 3) . The l i ghter materials , s u oh as mud . were 
, "" .. ~ 7' ~' :l. 3 +,+~ - .-.-. _0' 

( depos i ted i n the coves adjaoent to Peaoh Or ohard Point . 
'., i f"., 

.> .f ir I. '<:- c, 



~Yidently other deltas in this lake ~ve similar deposits 

since ti:e lake trout are captured ill large number during the 

spawning season near the tips of the points . 
w '( kJ.I 

<;> The oJlNu!.' has found no evidence to indicate thE t lake trolllt 

select a lake bottom supplied with spring water for the depos1tl!.on 

of eggs . The spawnine area in Otsego Lake was on a fill about 

100 feet out from the original shore line vlhich W::IS bedrock and 

showed no evidence of any spring seepage . Numerous water tempera­

tur es taken on the spawning e rea and in t he nearby lake eta 11 

seasons of the. year showed no difference in temperature . Addi tiona 1 

evidence was noted in the presence of an equally thick ice cover 

over the spawning ar13a on Ml!,rch 31 , just before the spring break-

• up , when any spl'1ngs should have caused s eme erosion of the io e . 

No IlBntion of the presence of spring water on lake trolllt !pawning 
w .. ,~ 

areas h!J.s been found in literature which the I II ,r has perused . 
~ 

It is conoluded that (unl1ke"other species of trout) sp ri~ water 

is a negligible factor in a lake trout's selection of a spawning 

area . 



• 

~ / . Spawning _ . .J... 

""""'"' I ~ All at .. ;U' a obaervations on the .. klt4'_at 8pawnlng~t lake 

trout were made at a .pawnlng area on Otsego Lalal,New York. Otaego 
W 4 -

Lake Is about e~ miles long and a.erase. about thre8 tourth~mile 

In width. Its maximum depth 1. 168 teet and about 90 peroant at it i. 

more than 60 feet deep (Odell and Senn1ng. 1936). Ohemioal aoDdltiODa 

are ideal for lake trout and the lake baa produoed fairly 8004 lao 

trout [ Shing for many years. The spawning area 

whi ah _ kept uDder ob.ervatl on was the we~nown to the 

looal resident. and the only one Whioh ...... .,._-.4. TIlle 
<: 

area was .ituated along the middle of the west shore opposite the 

d8epe.t part ot the lake. 

30. December l~ and 5. 1940 and on December 1. 2. and 3. 1941. The 

trout were obaer.ed trom 7 a.m. to 11 p.m. on some ot the aba.e day~ 

but mostly the area waa visited in the eYening. 

Some trout were .aUsl on the epawning area at all ti'!l8. of day 

during the spawning aea.o~but moat of the aotivity was restrioted to 

the· e.ening hours. During period. ot bright sunlight only a tew malea 

aould be aeen and these kept to fairly deep water ao that obaer.atlon 

was diffioult. The direot ray8 ot the sun were aut otf OW a mountain 

at about 4 p.m. and about thi8 time many trout would appear on the 

spawning area. Both ~le8 and te~les would arrive and the ma1e8 would 

start aourtship Bnd attempt the spawning aat. TIle peak of the aativity 

"'~ ~I\trom 5 p.m. to 9 p.'II. Later in the evening the trout again 

31 

• 



I 

The males began their 
t 

the appearanoe of the fe-

males on the area. 

temale in the e1de wi th then -.e 
r:::; ~ v.,~ If .. ~~~~~ J .pa~i~~ aot. ~ two or more ~lee ~ oourt and 

J. ~ 
attempt to epawn with ~ temale at the same time • 

• 
During the oourt-

.hip the malee displayed the oharaoteri8tio ooloration ....~K' !.) 
and oommonly held the dorlal fin ereot. 1hese disp1aYI 

0(. ~I t, 
were apparently ident~l to those noted by Merriman (l~. 

~he spawning aot or attempts at it '011D •• 81;,," of one or two _tev" 

males approaohing a female, pressing againlt the tema1e' •• idel wit~ ~ 

their venti in oloee proximity and then quivering all overt . .' 1 ) 
f'1 Uaually the mouths at both sexes were open and the dor.al tin of the 

malel held ereot. This aot was aeen olearly at 010.e rangefoevera1 

timel when no eggs or milt were expreseed. On two oooasionl a oloudi-.--..... /, 
nesl waa noted in the vioinity at the venta WhiO~S f~\ Ii oau.ed by 

-e:~," 
emission at lperm. No eggs were aeen · but F 'ly oould .. have been 

.... beoause ot the distano~and the turbidity ot the water. No other 

aot or behavior was seen whioh oou1d 

po~t1on. U .C~111f~ ~a' 
A 

be oon.trued to aooompany ovl-

110ft attempt at the apawning aot 11 

a part ot oourtship and is repeated over and over a~ln until the ful-

fillment. 

The spawning aot waa no attempted 801ely by two or three trout 

but often by several. Aa many aa leven males and three temalea were 

leen at one time all pres.ing togather in one larga group and quivering 

in unison. No spawning aot was seen to last for · more than a tew aeoonda 

and it seems that a female must aooomplish many unions to empty 

,I' f 



oompletely her ovaries. It was impossible to tollow any pair ot tish 
~ . 

in the milling group but " Ie tmpTObablefui enpb'ng like 'TIonoganw 

t J I 
exists. The fe~le8 apl? Itly mated with any male that oams along. 

No tendenoy toward oviposition in any definite plaoe on the spawning 

area was obaerved. The trout mated at random allover the area whioh 

had been oleaned off. ~or was a'V attempt IIBde by either sex · to bury 

the eggs. This aeerning oarele88ness ~ th e f~t: ' ot their young wsa 

Justitied upon attempting to tind the eggs. A oasual eXaMination ot 

the bottom revealed praotioally no eggs )but upo~~siLtV turning over 
-eo"-<' ..... \\,\ ) 

the stonea , the. eggs oould be pioked up by the hundreds. 
, ~. " 

oovered in/trom three inohes let .... ~ to 

t } 'P 1n more than two teet of water had to be taken in a Peterson 

dredge and no 
.. .( , 

estimate of th~abundanae oould be obtained. 
'V 

~ $long l h 

shore in less than ~ feet of waterYlwbere only an oooasional trout 

was seen spawning ,fro'll 20 to 50 eggs aould be reoovered per-square~ foot 

ot bottom. The eggs were diffioult to piok up. The slightest motion 
into b' t-vJ_ • ., 

of the Water sent them rolling fur'ther lIIliIDI oreviaes <tJ';..,the rooke. In 

their seleotion of tqo bottom on whioh to spawn the 
. ..... Id \ 

·q;;rli' ..... i y arranged" fOr .. ~~ their eggs and 

- ;"'. S~"'7 apazl2ln"lIablt • . 

lake trout spawn in th~ ~en t 

They i11ze a ooarse gravel ~ rubble 

a lak but someti~8 in de~water. The mlsratio 

deep ater summer hablt~t(19 very short. 
/ 

served the trout f eed right up to and through the 

., " 

lake trout had 

young. 



disappeared until on1by a few were left at 11 p .m. when observations 

were discontinued . 

No nest or redd was built . The males spent their time 

cruising along close to the bottom occasional~ giving the stones 

a little fillip wi. th their tail. Several male tr01l1t Eh owed 

considerable abrasion on the lower jaw add under side of the tail 

from this fanning und di~~lng . The result 

to ~~"; 6' J ¥ clea~ saveral hundred ~quare 

of this activitr VTas -/ 1 I \'If 
$. .f:~ • ..,-" \I~'" I 

feet of botto~ . iiBll2 ..;:.J 

•• bU::.;;; ali'*eef:l. that it was easy to distinguish the area 

on "rlhich tre trout were working even when the trout were not 

present . 

-cIt MS been the experience of tre New York Stute Conservation 

Department in netting lake trout for spawn the t the maJe s appear 

i n the nets on the spawning area earlier in the season and usuall y 
) 

more males are caught . From this experienoe /and from the fac t 

that the males predominated on the area in Otsego Lake ) it is 

probable that the males are almost entirely responsible fer any 

oleaning of the spawning area prior to spavming. 

Belying their appearance the males are not pugnacious . 

occasiOnally~ne would make t hreatening motions at another ~le . 

but no vi gorous fight ing was observed . Several whitefish (Coregonus 

clupeaformis) and a large eel (!~guilla fastonierrsis ) were seen 

among the milling lake trout and were unmolested . It was noted , 

however , tha t the males were near ly of ttle same siz e • Perhaps 

they had already disposed of any venturesome small m81e~! 
~,;1" Merriman ( ,, ) and others have noted tre spawning lake t r out 

splashing at the surface . In 6tsego Lake this was noted only 
;. ( rt',.. 1/ f o· • °W_u. fiitu , Pl.' pc because the spawning was on a steep slope in 

'111 v-"'~ 
f r om 2 to 1.5 feet of water and/fdeeper-,,\ than that in which Merriman 
ha d ~ln Ii ... Q"118&u t • • 
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t. A R VA E 
EN'TIRONMENT AND DEVELOPMENT OF EGOS AND "I6mf8 

~~ Effigienol of ~rtill.atlon ---, 
It baa been ~On~herlahed bellet of fi.h· oulturl.t. 

-. ~ 
that the 

natural .pawning of trout ie a highly ineftioient, hit .a proo •••• 
~"'p \.0< II '~ ; ~ v'" t;.. "'<0\ 

411 orit1oal investigation. have .hO'RD tbP* Qrsb, U : !I!! the. os ••• 

White (1930) was able to hatoh 79 pe~.nt ot a lot of naturally fer-
" - ... ",,-i.' ,'* ~1,.4 

till.ed eggs)(removed from their redd and plaoed in a hatohery~ and 66 

" -" p.r oent of another lot plaoed in a aoreen ba.ket buried baok ln the 
'., U ,.. .1\ 

redd. Hobb. (1937) ,after intena1V8\jinV8.tiga~"J1 of brown trout, rain-

bow trout, and quinnat aalmon) ..... tound that an average ot more than 

99 per oent of the egge were fertilised. He alao found that subsequ.nt 

heavY ,los. in the pre-.yed, eyed, amd alevin Itages wa. a re.ult of ad-

• 

ver.e environ~ntal oonditionl. Under favorable oonditions the natural ~ 

reproduoti on wa. a highly et!loient prooeea. 

r 4 te.t of the effioienoy of the natural spawning of the lake trout 

in Ot.ego Lake provlded further rea •• uring eVidenoe that natural repro-

duotlon is effioient. On Deoember 26, 1941, about 25 d8¥S after the 

trout were ob.erved on the apawning area) a lample of 309 eggs wea 001-

l.cted fro~ under the rooks along ahore with a .rnall rubber bulb and 

tube. 

47, or 

Of these 309 egge, 18, or 5.6 peroent, were not fertiliaed, and 
,9,w-t:.1- "" • ";Q 

15.2 per oent, had di ed from some other cau.e. ~per oent 

were alive and apparently entirely normal after having been on the lake 

bottom nearly a month. This peroentage probably represent. a near mini-

mum flgure for the survival (exolusive of those eaten by predator.; .ee 

page 56) sinoe the eggs were of neoessity ool leoted in only a few inohel 
I 

•• 'J 



of water where they were subject to heavy \'lave Ection . The vast 

major'i ty of the eggs were seen to be laid in deeper water ou 1. of 

reach of available collecting apparatus and v/here ttley should have 

been more adequately protected . 

Temperature Requirementa;1. :\ 
;A. t o 

Lake tro ' .t eggs appear ;,f 0 ~ require andl\withstand sl1e;htly 

lower temperf1tures than t -.. of other trout . .cluboily (1934) 

found that brookj:.and rainbOW "l.trout eggs suffered excessive mer tali ty 

and aeveloped at a 

be18W 37 . 4°l!'.~!e 
different rete when the water temperature was 

.. I S ~ j 
foun~'\that lake lttrout and brown trout eggs 

..::r..Jl.tI, Rainbow trout eggs suffered high mor t& 11 t a temrerAtures

t 
'tfiow 430~' . ,but Jimbody thoueht that this was l;Wqlin some cases 
to inferior eggs . ' J 

followed the same rate of development down to 35 . 2
0
F . and he judged 

that development proceeded normally . 
-t.~~\'''' 

q:e wn in SI -' q; ~ter so that
1

eggs are not subjected to near 

freezing temperatlr es during the wi nter (Greeley , 1932; Hazzard , 
"r,C-I!", ~o( ..... flj 

1932; and White , ~) . Rainbow trout y ~'awn in the spring 
of> .. I I 

when the water is warming (Rayner , ~). Cook (19?9) reports 

that lake trout eegs develop satisfactorily at ttl:! Duluth hatchery 

where tre water temp:eratures remain at about 32 . 5°:B' . throl ghout 
IY ~~' '( 

the win ter . Th~incUbf'tion period of t he lake trout egt;s in Otsego 

Lake ~ ) 11 a indicates an average temreratlr e of between 
ot"'. c. 1"'. 

360
11' . and 37°F . in the egg development tables of Embody(~) . 

At the New York State hatcher~" at Rome, high mer tality occurred 
o 

in leke trout eggs developing at water temp;lratures of over 50 F . 

when other trout eges developed normally. In other hatcheries, 

l at lower templ3ratures / lake 
ner !llallY~ 

trout eggs from the same sotree developed 

;, ( .. 



Tnclse fac ts would indicate t hat lake~yrout eggs can develop, sucoess-
ful Y r Co '1"'1- I" 

/ in a lake in the winter .at! long as they do _not freeze, J 'fhey do not 

require spring water. 

No d~~available 08 the temperature requirements of the alevins. 
~ « ..... 1fl"-) e>d 1t1(/~'" ' "J 

In Otsego Lakef.:~ey l~ the spawning area When the water te~perature 
t / J o - / 

wal about 55 . It seems likel~hat they would avoid tem-

peratures of over 60° F. -- ,C ~ 

t!S>- ; , Effeots oftb4ati9P~ 

do not aonsider the removal of egsa by *88 predators. Predators are 

an ever present danger to lake trout from the egg stage almost until the , 
tiMe they mature and n,\use a lOBI Whiah 1a exoeedingly diffioult to 

evaluate. No preaise mea8u~e~nts have ever been made on the effeat of 

predation at any stage in the growth of wild trout. 

r 
~ny are the potential predators of eggs and alevin8. Table 

list8 the ani~ls aaptured within 100 yard. of the lake trout epawning 

area i n Otsego Lake during April and May 1941. Uany of the8e would 

deetrfoy eggs if ~ were available to them. Atkinlon (1931), and 

Greene, Hunter, and Senning (1932) found that numbers of lake trout eggs 

were eaten by suokers~atostomus gOmmerSOn1~and bullheadS,~~1euru. 
nebulo,u~ . Both of these speaies ooeur 1n Ot.ego Lake althous'! they 

were not oaptured in the i!lll'18dia te viaini ty Of the lake., trout spawning 

area. Greeley (1936) states that a f1sherman reported finding lake~rout 
~ 

eggs 1n the stomachs of the Otsego Lake whi teflah. Rayner 1-i9+1.t found 

many lake)\trout eggs 1n the stomaohs of the adult lake trout. .;\ fellBle 



brown trout and quinnat salmon was very small. The spawning trout them­

" .. 't ~~elves are important predators aai they oould Boaroely be aocused of 

nf ~eat1n~ al: . thE)i.r own_~.pa,,!!:-;JV.t seell's '!lost likely that predation would 

f11 have no more eff~ot on lake trout eggs. If the lake trout can spawn on 

tbe-1'0ttom whioh they seem to prefer, the eggs and al evine are oer­

tainly well proteoted until they emerge from the rubble. It wae neoes-
sary if.tlP 
KatJ to dig WalJ into the rubble to oapture either the eggs or alevin. 

in the Otsego Lake spawning area"! ,' Add1tional evidenoe is provided by 

pp"" tne "laok of any lake trout alevins in the stomabhs of the following f1eh 

oaptured in the im'IIBdiate vioinity of the lake trout spawning area 

between April 27 , and June 2, 19411 5 whitefish6'coregOnus glupeafOrm1~ 
~ )) 

_ ... ;r ....................... ,... • .. 



"I-, ; ",HS 
1 adult lake trout (cristivomer n . nalllaycush) { ll (Notropis - " 
hudsonius)-( 1 blunt- nosed minnow (Hyborhynchus notatus) ( 1 

chain pickerel (Esoy. nigell) '; 17 yellow perch (l'erca flavescens} :" 

22 johnny darters (Boleosoma n igrum olmstedi) ( 1 smallmouth 

bass (Micropterus ~ . dolomieu ) ( 4 common sunfi sh (Lepomis 

gibbosus) '( 13 rock bass (Amblopli tes rupestris) 1" and 11 slimp 

muddlers (Cottus cognatus) . These fish were ell captured during 

the time the alevins were absorbing the yolk sac end leaving 

the spawning bed . Such negative evidnce is inconclusive but 

reassuringJIt is impo,rlBant to not e the t mos t trout egg J,r e ­

f1r ~ors have been indicted for their activities during the time 

the esgs were being laid and not after the eggs were hidden in 

the grave 

ff--- It is ~ concluded that the lake 

-1Ml suffer little from predation after the 

tr out egt>; s and a levins 

sp awning season, and 

the. t during :the spavming the eggs whioh are eaten !:.re only 

those left exposed on the bottom . 
7 f 
"'I Developmen t of l!:ggs and AJe vllms ~ , 

0(.,..' Fl 
Greeley (~) oolle ct ed eyed eggs and newly hatohed alevins 

on the otsego Lake 

alevins on May 9 . 

sllawning area' 011 April 12 , ana mor<> advanced 

Ttee: -Z:" took 

il7 , 1941 , and later- eyed stages on 

newlY-fl ytld eegs on }l'ebruary 

Maroh 31 , 1941(~ by 

ch cbpping holes thrrugh the ioe . (The lak" trout had been observed 

spawning Deoember 1 , 2, and 3 , 194o..)! Later , on April 27, with 
o 

the surfaoe water temperf'ture 44 F ., newly hatched sao fry were 

taken , and on May 17 , 1941 many more advan ced fry were ta ken 

(tempdrature data in Fig)i#~ . All of the stages ware tvken 

\ ~ ~VI' f It, · Co -t- ,~ 
--~~'~~--~------~~------------~~----~~'----

~-:.,~~~;7~~~-~~~~ 
o.:&., ;"'''' 'f!" ~<.-' 



from the rubble on the spawning area . (several hauls of the travil 

in th.e vioinity of the spawning ar~on April 27 and 1Iay 17 pro­

duoed no fry . ) Both IWggs and fry were well buried in the stones . 

The eggs were taken Vl1. th a Peterson dredge , and only after 

the surfade stones were removed could tt:e eggs be found . 

'/1 
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The fry were all taken with a tran1 titted with a heavy weight ~ in 
-t 

tront U 1'.'11' the stones. On June 2. 1941, 18 tows ot the trawl over 

the spawning area and in the vicinity down to deptha of GO feet failed 

to produce any young lake trout. They had definitely moved from the 

spawning area and the habitat at the earliest teedinr. Itagel was It ill 

unknown. 

~..t.~~J 
of the wild frY"and those grown in 

~ I'I/~ 
Comparilon of the develo~nt 

a hatohery indioates that .'ItMob6~'l4f.m_"'9£.r l13tohing in Otsego Lake"was about 

fry ~he shelter of the spawning April 15) and the time at Whioh the 
-t;;.1l , 

area was 4iaa ...... t May 20 A 25. 

In Seneoa Lake where the lake trout spawn during late September 

and the month ot Ootober (temperature data in ~gure .) a lingle ad-

vanced fry waa oaptured in about 130 feet of water otf Peaoh Orchard 

Point on April 2, 1940. ~his try was oonsiderably ~ore advanoed than 

a hatohery try two l!1ontha old. ~. ad.l'loli, eli6 113 t1818 ll'frte 181el 

Thi. would place the time 

ot hatohing in late January and indicate an inoubation period ot ~ 

tour '!Iontha. ~ ~ ~iJt,~ 

Ool:~;;~"" .~ " •• ., ..... , •• ~' ...... o"' .. 
~nhabi t .3: ~ lake ::-aut spawning area in Otaego Lake 

);>~~h:.;z:the strikin~ resemblance at this area to a typioal tr~ut-

stream environment. Clean gravel and rubble botto~ inhabited by stoDlt- 1 
J~ and mayfly nymphs and oaddti larvae 88 loa: 1, would 60s Sly be 

i, ~ . l I I 
0" ... 1 assooiated wi th a Itream instead of a lake. Perllap. thia 11 · 8 taat-or 

re epoaelbl., for tRS 8't:lccessfttl life ",-0]0 Of a '9'(8 tJ'9U:'. Certainly 
I 

t 

• 



it seems that lake trout fry and fingerlings would fare best under oon-

ditions similar to those seleoted by the young of other trout. 

~ This trout-stream- like enviromnent 
1:f....A t-;r: .",." ,,( ,.. ,? ~ 

"" .... in Otsego Lake gave thn aathor 

high hope.- -of 'odR('I HeAto capture the early fi ngerling stages in the 
I Vl, ~ \ ,! " 

vioinity. But all efforts were 01 _!at!. } llJiilSii traps and trawl) 
1;;;S:: 4/ 

.~ unsuooessfu1. The trout may have moved out of the vioinity or have 

been wary and ~ sheltered enough t o a void the nets. The only referenoe 

to the oapture Of young lake trout whioh was found was that of Kendall 

and GOldaboroug~ (1906). They captured several young l ake trout 1.87 

to 2.37 inches i n leneth in small spring tributaries of the First Con­

neotiout 1ake on July 16, 16, and August 10. Th~ not be 
.s~~ 

consid ered a nor lT'.al habitat sinoe the{eW York S 3 it Biological Survey 

oaptured no small lake trout in its extensive seining of the shores of 

Adirondaok lake s and stream~ many of which were adJaoent to l aks trout 

watera. Doubt less small lake trout are ordinarily inhabitants ot the 

deeper · waters ot lakes and probably they seek rookY b.ottom. ,;-'" 
- '\ 

cJ f-
Notes on the Capture" of_ Juvenile Lake Trout ~ ..... IIiii;;;. ... 

'f Ii J in Keuka Lake 7 ,. \ J 
I' '-"'"" . =---

( 

Intermittently from April 18 to September 16, 1940, an effort was 

made to oapture the fingerling and juvenile sizes of lake trout in l~uka 

* 

Lake. Their oapture was attempted with gill neta, trawls, set lines, 
po Y\"""~L~/"O' 

and miZlIlow traps .(:suseoU9A en DllcrrpifCiii--v.t~'tUe~' /1~ne hundre,-

~ seotions ot gill nets of- from 5/8-!noh bar to 1-1/2~lnoh bar were 

set tor an aggregate of 67 nlgh~s at depth a of trom 10 to 130 feet, 

Fifty-nine tows of a trawl were made over a similar ~an8B of depths. 

'f '-/ 
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A set - line equipped wit h 80 No . 7 hooks was set for 4 days 

covering dept.hs from 15 to 40 fee t . MinnoVi traps were set for 8/?!,!. 

days at depths of from 40 to 80 feet . 

C- The net result of this fishing as far E.S lake trout were 

concerned was the c~pture of 41 lake trout (all in gill nets) 

of which 13 were more than 15 incl1es total length-- the minimum 

legQl-size limit in New York State . The stomach· content of the 

13 legal- size" :.trout and of 11 other legal- siz f:1 trout gathered 

from anglers was 100 percent sawgellies (Pomolobus pseudoharengw) 

or lllAidentifiable fish which were probably of th .) same specd.es. 

(Angle,rs report finding practically nothing but sawbellies in the 

lake trout siP machd ) 

The lungths and stomach contents of the sub - legal sp emmens 

are listed in table~ . Of the 1 $ specimens between 10 and 15 

inc hes in length, only one had eaten arthropods , Vlhi le tl,e 

pr~e~JQ d of tho se hetween 6 and 10 IDches was arthropods 
• • 

(mostly 11!E iS relicta) . 

In most cas (~s the CEl Jture of t tl u lake trout Vias very erra tic . 

The 10 sua 11 specimens taken May 11 were all taken in the same 

plece !lot very nearly the same depth of 100 feet . Nets set in 

the same ploce on following nights caught nothing . ~'ne other 

small specimens taken durinc 1Iay and June ond all t he larger lake 

trout were caught one or two at a time in d ifferent places but 

almost entirely at depths of from 80 to 120 feet . 
t{S 

<.:>/ some cons1tenc y , however , vrasf'ound in the capture of the yow 

lake tront caught September 11 to 16, 1940 . These were ill ken two ­

or three'Per , night in 5/8- to 3/4-inch bar-gill nets set in one 



, 

reatrioted looation between deptha at 40 and 70 teet. fhis plaoe wae 

ott the louthern tip ot Blutt pOint,~ on arne,. *'''', .... 
a very rooky M!!!)steep underwater slope. Neta ot t he same mee~ in 

the same depths in the .... vieinit1 on mixed mud and rubble bott~ailed 

to oatoh aD¥ trout. Large lake trout were taken in larger-meah netl 

in the same area) so it seems that the Juvenilea muet have been re11ing 

on the shelter ot the rooke tor protection tram their voraoious elder •• 

Soale ezs'llination indicated that theee 6 - 1/2 to 10odnoh trout ''/ere 

yearling and two~ea~lde. Sinoe the Inke trout ot Keuka 

Lake apawn in late November and probably hatoh in late April, 

(aee pagea 62 and 611) a rate ot growth comparable to hatohery growth 

would allow them to reaoh only two or three inohel by the first S,ptem-

ber. PosAibl, these tingerling tiah oould be tound 1n some suoh looa-

tion aa the yearlinge. Lack of time and equipment prevented anY further 
0( <<. ;. \/ .... 

ettortln this direotion but it is a good plaee to )' 7 JlP the search 

1n the future. 
r 
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,?'l<.4 _c, 
T, l;;l~ A list of tte ani'ne ls found on and~t~ ;;'1o-/~~)I~ 

r 

(;;) 

I k t t . . Ot L k ,., 7&r afWJ a ,e rou spe.wm.ng area ~n sego a ef' - } 

Coelenter:'lta / -

Hydr a s:. / -
--:::::----

PIp t.yhel1"'l inthes 

Pl:mRr ia !!!l. 

Ar thro,?oc "'ll 

AmPhiUOd,l ~.iJl:ii)Oa.l 
Hy",lella su / ' ,4 -7q-p-h-j-~ CI J. ! 

d 

I. 

i 

-- > < 
Neuroptera! 

Sialis ~. 
)k­

(L<1rvae ) 
A-fJ .. ·,/ 1,/ 

(A:be .. HI 

Ephemerida (llay- fli es) 

Blasturus ~. 
Ephemerella sp . 
Stenonema .!!12.-=­
Hexagenia su . 
Ephemera Sp . 

(NymphS) 
-If' 
,,( .I • 
II ~ 

II ~ 

Odonata ("1 aEon- .1. 1i€S and 

Gomphus sp . 
Didymops~ransversa 
Eu icordul i a urinceps 
Hel ocordulia uhl eri 
Neurocordulia obso l eta 
Ar gia moesta 
EnallaQ"ma §J2.. 

Plecoutera flies) 
,- '. 

rsAhUfei- ± Iies) 

Neouerla su . (Nymphs ) 

Ool eoptera J D l3 

) C ( " , 

.. 

Dineutus su . Uri 11_) t!Ji..JJ?? ~ . ....,.... 
-

J t, S ( ; ~ f ... ... 



I r .C) 
~le 1'- (cont.) 

Arthr opoda (cont .) 

Trichopte;ra 

Stenophylax scalariuennis 
Molanna ~. 
Phrynganea~. .\.l 
Glossosomatinae two or 

more ' speci,es.) 

Diutera 

(Larvae) OD..C~~'-C ft." 
II 7 
II 

II 

Chironomus ~. 
Tanyterslls ~. 

(Larva.e ) (l1idge" ':1'1' 
II ') 

HOllUSCp 

Gastrouocla. (Baalle) 

Limnea ~. 
Planorbis ~. 

Pelecypoda (lib ) 

One unidentifia.ble. 

Ohordata 

Pisces 

I 
\ 

Coregonus cluueaformis 
Cristivomer n . namaycush 
Notrouis h . hudsonius 
HyborhynchUs nota.tus 
Esox niger 
Anguilla bostoniensis 
Perea flavescens 
Stizostedion v. vitreum 
Boleosoma ni~rum olmstedi 
111 cropterus d . dolomi eu 
Le oomis gibbosus 
Ambloplites ruoestris 
Cottus cOf'11atus 

Amohibia 

Triturus virideseens 

Whi t efish 
Lake trout 
Spot-tail shiner 
Blunt-nosed minnow 
Chain pickerel 
American Eel 
Yellow Perch 
Yellow Pike-perch 
Johnny darter 
Sm~ll-mouth bass 
Pumpkinseed 
Rock bass 
Slimy muddler 

Newt 



TABU: 

\ \ -TIlls I J '" 

6.- -lL list of the !lnimcls found on and nssr the lake trrut 

spe.wninifi area in 
,~ 

Otseco Leke- between 

Phylum 

Coeltlnterata 

• latyhi!tlminthas 

o . 
o . 

;

0 , 0: 
o . 

10. 
0 0 . 
~o . 
Do . 
Do . 
JO . 
Do . 
Do . 
Do . 
.:Jo . 
Do . 
Do . 

Mollusca 
Do . 
Jo . 

Chordata 
Do . 
DB. 
Do . 
Do . 
.uo . 
::Jo . 
Do. 
JO . 
Do . 
Do . 
.10 . 
1)0 . 

Do . 

Ordar 

Amphipod a 
Nouroptera 
l(lIhemerida 
- -- - - do - --
- -- - - do -- -
- -- --clo - - -
--- --do ---
Odon&ta 
- - - - -10 - --
- ----do---
- --- - 00- - -
---- - do ---
- ---- do ---
-- --- doQ--
r'lecoptsre 
Coleoptera 
T;lri~""-t 
-----do---
-----doQ --
- - ---do---
ui Jltera 
-----do ---

I Gastropoda 
I -----do--­
Pelecypode 
P1so s 
-----do- - -
-----do---
-----do---
----- do---
-----do---
-----do---
-----do---
- - - --do---
--- - - do-- -
-----do---
- ----do---
-----do---
Amphibie 

(' "IV(>N.#) 

--- ._--------.--------
Speci tiS 

Hydll1a ~ • 

Ilenaria s 

Cornmon '&,'slJle s 

¥Yjlelle, n-------
S a rs ST) . Lld erfly 

BIas turUs 1'ayfly 
E'pfier'JereIl£. v ,----do---
stenonema S' --- - do---
HeJra~ol;i1a" - ---do - - -
Eph'!llllere S, ' ----do ---
Gom;phu~ 8i- . lJra gonf ly 
u~a ymops """"'rre nsviolpsado---

----dc---
----do ---
-- --do ---
--- - ilo -- -

Ensila'ma s . ----do---
NaoJleda s', .,tonefly 
uineutus s . #hili~ig Qe.t 

tc , C&d~i ce l"ly 
----Q08--
----dO---

- - ---do---
Mid"e Fly 

Tanytarsus , - ----do---
Llmnea Pond Snail 
.l!lrnorbISSo . Whsel Snail 

ieble Clum 
p I'lhitefi sh 

stao;es 

Larvae 
Nymphs, 

Ho. 
.00. '0. 
t · o. 

o • 
. j o . 
do. 
~o . 
jp . 
:10 0 

Uo . 
e -- - --

Lervae 
-- Do .. -
--Do . 

Do . 
Do . 
Do . 

-------
c Leks trout- - ---- - --

Notr st~ . Spot- tai~ shin r -------
Hybor Blunt - nosed mi no VI 

Bz:ox Chain }liokerel 
Ancul 1 a uioan eel 
P roo e • Yellow PI;!' ch 
stizo a o . Yellow J'ike - " oh ------
Bolf'o eo , Johnny darte.r 
Eaoro e~ SnlE.ll- m::uth be s 
L' oomis e o . l'umpkinseod 
:t:rui5TO e to . Roo k bas s 
Coit.us ~nc. us Slimy mudd 1 I 

t~iturus yili~~ns Nswt 



~I 

ILLm. TRATICN~e.. 
l~<.e.o 

FIGURE Pa~e 
,~ 1'1 

1. 1'918 lake trout on th s aVlr.in~ Cl'ounds in Otsego. _. '< 

Lake t New Yorl~------------------------- -- -------- -.... ,. 
2. Th0 rel~"ionc~l. of t~~ ev raie d~te of t~ ,eek of 

l~k trout s awnin 

de, th of same New Y 

~cti vity ar \ t[. IllE1Xilllum 
S1',,"I'( 
\"L r s----------------------

Tile bottvD: of Sen cr;. It. 
v,1 

t- so~t~- west of: tt 

~_ tip of FCf4ch Orcnard [oint wh re t~ la 
'I 

tr ou t I 

pictur e cov rs en cree on .r.e bottol.! _ t 10 

by 27 incnes ct /:. ceo th of 120 r .. t . art of tr.e'" 1 
l camera eq1l!pnt nt is at riOlt-----------------------

4. The courtship act . ·rue nlSle at l:.ft is nuJ.lp' t 

female in t 51 

, 
Just ofter com.letion o~ t e ~ awnir~ ect . 1''110 ra:' .. 

have ,;ust :; awr- ,,!. tn v.l fem_Ie in + 11 center----

{. 
~. The tern eretu~e stratiflc~tion cf Otse.o LE D.rscci~hJ 

wi th <'Iiffere ., ~t<>l;,es 0" lcrvul J v 10 , rt of V' 
'I 

lu~e trout------------------------------------------

l j 



• 
() 5 Q) 

1=1 <:> Otsego L. 

30 ~ 

25 " o Keuka L. 
..-: 
oj k 
Q) Q) 20 
p. .0 

S 
bO Q) 

o Skanea teles L. 
~ :> 15 ..... 0 

~ 

~ l"i 

" 10 oj 
P. 

': 
fD 

.... 5 
o L. George 

0 

Q) 

+' 30 oj 
'd 

Q) 
25 bO 

oj 
k k 
Q) ~20 :> ..: 0 

+' 
() 15 

0 

.....;.---Sevent h L. 
0 ,_ 0 Piseco L. 

o O ___ Upper Saranac L. 
~",0-RaCqUet t e L • 

o Sacandaga L. 
.......... L. Pleasant 

r f Seneca L. ° 
I .. 

10 

o 100 200 300 400 500 600 
Maximum depth in feet 

Fi~~r e lil The r el at i ons hi p of t he average da t e of the peak of l ake trout s pawni ng 
activity and t he max i num depth of some New York State lakes . 

~----~ 

'" 
\' , 

~ 

, ~ 

--" 



• 

S~{{"'8C­
P 4: .J..I- "Cl , 
114 
Sa= __ (=-f 

!~,~c,-
I 

OW~I 
dJ~~ 

U
f 

J t~I'\j"'. £ , 

JtJ 

( , 

~v :;is"" S"G If? / 

Q.JC .. '3 "", 
I I~.('~ ~~ 

'l1.(,~U If' ~~ .2g'7 
t:Jd:;/ , ,)./ I 100 vr' 

I 

I 
f-t-~~-t -x:)' ~: 'x:- -+ ~~'(Y'-~) 

......,...,....$.tl~3¥X-. 1~/.<o/)lrX: :?~·I+ ,lfo,/Y-r2.s.7 

bo 

I 
! 

-X- =- 7. 'I -f- .I 9 cY 
~ '(.- 60 X =- /;:1 v' 

.,O~ :I- ~ i/ .. {,1 

i 



Z;f£ j)J( flu¥: 
te, / 4/11 

J?c1/9 /9 9t J'X" 26 '1 
? 

~~ 
2f/,9 

~,( Jt.,r;. 7 <fr- III 97/~-

j/~t {Pel/I '/ 1'/ 
0'A"),X ratl a 

I6J v?'- 177<5-

~4~ ~(zo 20 60 Jy 1/1"7 

~. /11/,9 
JJ.(k{~ o~h'/ 21 129 20 LI/t) 7 

74- (!)tf;. t/ 2-1/ h- (j,4fy) /- ~,;:,n .. 

"L '16'f"o<S 

~ )lw,2r 1[6 /r7 sxy YJllr 
0/~ 

(uxXS-~ w::.'f.?L:. 
l1fNj l' ~f U? if;r::y 76'/0 

~~k/ (!)t/2J 2r /c;v 

x '" ~ T .)10/ (/-y) 
o4fO-

;: e:= 29,1( /-.1(7 Y - ZZ ,() 

'X;:: ?, 9 '1-'/( i Y 

f;ll ~ 00 X"<== //.? 
d~~ .:..200 x~ 1/111 



7d 
reaJ~ 

~t;;fr 
(;:Yi~"d- tZ 
~r~~~ 

.20 rY~! .2.0 

&d2tj 2Y 

&t!.2Y 2f/ 

0,./21 21 

/2/ 

"Pr 

/d"? 

.U'7 

/ov 

v L ,! 
J2'?, 

IJ' z 7 
IoN-V 
.2-,1'-()\/ 

! llJ7.r 
No-;r 

.lJo6,J1 
INfo.! 
'170.2.f"' 

o.F.J<lrr J-, I)X&''''J Y 
r'Vat! -r~.;/#.t..,,< 1.7 ....... 
,?P7/>?J-fI / 

;Xl - t!l,9 /-,//9 Y - 2o.~ 

X - ~.?r-./,tl9Y 

II I~ {, 0 ~ ~ /r- t 
C/U 200 X::;' f"r, / 



• I 

X ;I 
])~ • 

/~ »$ t:J/ t:ifI' 
+ 

~'1~ mil'! Ie; CJ(. 0')( <Js,J' / 
x .:JJ,v/ 

4:.,t I1vv. 7 V'r //7 JX'''' IVI'II-:/ 

cPh ~,k 
(J)()~ a"t.'l. 

&d /I It( SJ u,.y~ 2722 ./ 

~U'/"'14 (!)~/2o 20 to uY /Jos-./ 

til .... , .(1' t9cfzy 2</ . ~ 
N».S-/ 

/2-'1 .2.0,]06011 ,/ 

7£1 I}"f 21' 
i(0/?? /Co,]~ . 

2.'/ 1'-5 'Y' "/ 7 () lJ>' ./ 

(~~ "?ltIV. z.r ~6 11"7 .jxy' <.5VI' 70 v 

(9f#fr 
N4(J44 :/..s-IL z.. / 

..lJec..J' £Y 16~ --J"",y t/'7'1r / 

Yf~ ?;tlV, II" </'1 .z,r '7 ~ 

~?<:t'~ &d'.~ 2s- /00" 

;l := ~ f- v...-v.-(Y-f) ./ 
Il"-r .. '/ 

f( = U'J,,J r ,Ire Y - 2-r. 2- v 

;:Y - ;:-,'/ f-,!lt y 

~I Y =: ~(j >< = H'ur' 
: 2t) t) X='" '/<$-;-0",(' '/ 



(!) 
Z 

u 
w 
C> 

10 

5 

30 

25 

Z 10 
~ 

~ 
C/) 5 

u.. 
o 
IJJ 30 
I-
<t 
o 
IJJ 25 
(!) 

<t 
a:: 
IJJ > cr 20 
<t~ 

o 
f-

g 15 

10 

5 

O OTSEGO L . 

o KEUKA L . 

o SKANEATE LES L. 

o L . GEOR GE 

SEVENTH L . 0 PISECO L . 

o UPPER SARANAC L . 

o RACQUETTE L . 

SENECA L .~ 

O~~~~~~~~~-*~~~~~~~~~~~~ 
o 100 200 300 400 

MAXIMUM DEPTH IN FEET 



I­
w 

o 

10 

20 

~30 

z 
I 

b=40 
w 
Cl 

50 

60 

A B c D E , , , , , , , , , , , , 
I , , , , ../ , , , , 1 , , , 

'~'4 ~ - , 

L 

L 
o 30 40 50 60 70 80 

TEMPERATURE I N DEGREES FAHRENHEIT 



c 

The Breeding Habits or Lake Trout in New York ~tate 

william. Jf. Hoyoe 

United States Department or the Interior, 

Fish and Wildaire Servioe 
, L 



ContEilts 

1'_ Abstract •.•.••..•••..••..••••••.•.•••.......•.•••...•••• 
",q 

~,~-Int.rod uction ••..•...•••••••...•....••••...•.••.....•..•.. 

~\, I ~~,,-=-' -..,.sexual dimorphism ••••••••••••••••••••••••••••••• 

,~'i ..: Ile spawning habits of lake trout ••••••••••••••• 

r > .,-.. ... 1" -f 
c... ~ t..- .... ~A,.,.. 
..)~ 

. A. Age and size e. t 8l8. tur1 ty •••••••.••....••..• 
~. ic ,"", s ~ "t 

• c., The duration or the spawnizg period ....... . 

• 'P. The place of spawning •••••••••••.•....•• ... 
• '~. Sll!VVll1ng •••••••••••••••••••••••••••••• • •••• 

••••••••••••••••• 
, 

(\v>"r---f ' 

,,,'v-;lf. 

Environment and development of eggs and larvae .. 

Effic'.ncyof fertil!zation •••••••••••••••• • 

Page 

\ • Temperature requirements •••••••••••••••••••• 

• 
• - Notes 

1" 

Effects 
I • 

of prada t1 on •••.••••••••.••••.....•• 
• 

on the capture of juvenile lake trout in 

Keuka Lake ••••••••••••••••••••••••••••••••••••••• 

AoknowleAgm.ent s ••••••••••••••••••••••••••••••••••••••••••• 

Literature cited •••••••••••••••••••••••••••••••••••••••••• 



~ 
The Breeding Habits of Lake Trout in New York State 

e.~, 

Abstraot 
"7 ~rvf 

- I 

.....;. 19 '/f,ItD a..Jl ~ I 
Lake trout were observed during t~e spawning seaso~in m TV ~&( 

lakes in New York State fictual spajning was seen in Ost~o Lake, 
-\,,~J 

New YOrk.~~e New York State Conservation Department 'iurnished ~1 

extensive data on spawn-taking operations and existing literature 

on the subject was reviewed. 

Except for a striking color change in the males while on the 

spawning area, take trout were found to lack sexual dimorphism. 

Theymatured, usually, in their sixth year at lengths varying from 

15 to 30 inohes in different lakes. 

spawning occurred once each year during the autumn. The date 

varied from late September to early December depending on the 

race of trout{ amoant of sunlight{ the change in temperaturef and 

the depth Of the lake. 

In the deep water of Seneca Lake one 

othetrakes studied showed the lake trout 

~ 
race spawned early. ~AoM-ad 

,tJ 1! c ,. i -UtlcM.{ 

.. a: 'h . .. '0 f SF 'r a · c I 
yQ l!S)]A]J~ l~r. 

spawned 1B shaUow wate-r ZZ;; 
~( 

Increased cloudiness in July, August, and 

sep~~~~~~~~emperatures in September,advanced the date Of 

spawningA• Shoaler lakes had earlier spawning dates. At the time 
t7 

Of spawning, water temperature varied from 580 Fahrenheit to 37" 

Fahrenheit, but in Racquette and O~go Lakes it was observed that 

spawning time approximated the turnover time of the lake. Generally, 

the spawning period was about 20 days, but varied from 10 to 40 

days and was fairly c0D8iiltetlt from year to year in anyone lake. 



~ •• I~gs were reeovered from the crevices in the rocks of 

79 
Otsego Lake. They were found to be ~. percent alive about one 

measurement 
month after spawning. No •• *S.-*_ was possible on the effects 

on eggs, a,ffect only 
of predation/but it was estimated to ••• asX~Kl'X.K eggs which 

failed to roll into the crevices of the stones during spawning 

19I</b1rt; 1 I.AM 
The ~!1'J;>'s hatched in Otse~o Lake J1bout April l§~~d~flt the 

spawning area about Hay 22. A single advanced fry was taken 

on Ap'rll 2/:t4 0 had in Ootober 
in Seneca Lakelwhere the lake trout/spawned early/in deep water. 

Its development indicated that hatching ocoured in ' late Januaryl 

Extensive operation of a small beam trawl, set lines, and 

in Otsego, Keuka, and Seneca Lakes 
minnow traps/failed to produce. an¥ lake trout between the 

advanced fry stage and a length of about 6 inches.O '!'welve 

specimens between 6 and 10 inches long were captured in gill 

~~'JJv. 
nets,{ "hese were found to be one and two years old and to 

be feeding mostly on 1I:£sis relicta 



THE. BREEDING HABITS OF THE LAKE TROUT IN NEW YORK STATE 

Introduction..-- <->- ~ ~ , 

-Ih ~rJ /l c...c.,.(..o eJ. 
a& bOth a food ~nO g~me BPe~~ lake trout, 

artltivomer ,. namaycush, ~idelY sought in all of the more 

~ 
accessible parts of ~ range. ~ is one of the most Be~~t 

valued food species in the Great Lakes where it is the subjeot 

of ~ajor fishery. Ia smaller lakes of the northeastern United 
1\ 

States and southern Oanada where oommercial fishing usually is 

prohibited it is highly prized as a game fish. 

been acoompanied by 
This popularity has le& te severe declines in the populations "' . ~ 

of lake trout in some lakes, notab1»y 
~ -t-.to !{ ...... 

• y' y 

Lake . Huron. r 'f~t. 'uevi s~ 

. ~ 
measures :1M such deolines as well a~~ ~:Z: :e to correotive 

..-12.M.c: c..IA4.t,,,"'t 
I\introduce thiS desirable speoies in additional lakes xcsalxce 

I 
I 

". 
~eta1led knowledge of the habits and preferences of the speCies; 

( particularly of the eggs, larvae, and juveniles below the 

siees commonly caught, 

Ve '" ~ .Probably because of e~abitat .. deep-wate~~most nothing 
) 

is known of the habits of young lake trout. Very few wild rake 

trout less than 8 inches in length have even been seen; the ' Y 



. ~\ __ '" Iv-' , 0.. Q.....C...- :-;.'-... • 

. t-- ~ v- ~ 
L-"' ( .-v / " . ., . 

:3 

. ; SEXUAL DIMORPHISU 

to distiriguish the, sex of mature lake trov.t by examination of 
., ' - . ~, .-:,,~, .. -. , 

... .,.J ~ '- .. . ..... • 
" ~o . , 

'the' h~ad a~on'e;-':h~~~eshaV1';1\a' slight ~~n~.~n:~: ~?~~rd a 

i 

. '. r:::t.~"-fi,.:;,q '--.. . ..' .. . ----- -::'\ 
more pOinted snout · ib!F\$-:;!.lh1'61'1~en'~ critical comparison ) . \ ',~ .. __ ..... , .. _. __ , __ ,_ ... v_~ ...... _. ___ .. ~ ...... ----'" • 

. , 

i 
on the material mobilized for the development of the gonads differs 

.. ~ Fo/:~ tC.~ . 
from that of the female. I\Th~ .ovaries woul~ have a gen~ral re-

, 
quirement for stored materials while ' the testes would require 

l:1ttle albuminoids or fat. , 
...... ' ."'!.o1M.~ 
'!lese materia~ I!la.:f be utilized in 

the· growth of the kype .instead of bein~ · excreted. 
\_ . .... - .- .- -:------.-~ ,.. 

" . 
~--":;;" .. ,~~, _____ ~~~~_ l_~";:_·.,-I....:;:~::"'"...r...:..<:3';.;~~ ... -'''-''=-::~""T' ;.r:\~"ZD::r~_:;'~_ ...... ;:..:;.r "'-~._; :.. ~:.......:.,.,..:r:.....,;,t..:.A.~_ 



" .' 

. .-
sides with a lit~le yellow or orange in the fins. There 

}r 
between .\;.,<,0 

are all graduations/these~aI:\d the very dark trou.t of the blDown-- . . 

. and in which 
water Adirondack lakes. which have stronger colors, . ~3tkx~KXxkExa.zk 

the 'sexual ~ifferences are' ~ 11 ttle mQre pronounced. Ei~e males 
.Illhfbs . " ... ( U 

.' .. , . ' ~' " 

tend to have a more brilliant yellow, orange, and black· in the 
. . , 

r ' ....... 

ptired fins than the females,. 
-... 

[!wi. -' . 
Hlii eli iI, even with 

lake 
these/trout 

~ ~~jl~~~!t~~~i'~':':.ct:. ~ox .. ~ ~:.~ 
.<F" This normal.: .coloration is greatly change~ ~~ ale/trout': 

/ 1 • -- ~--•• ~-- . •. ~ .. ,-..... _ - '- - - .. - .. ..... 
I ,L, . - •• ~ "_'" .•.. • __ , 

/ ~r ' ' " -.I 
when t':~y are sexually excited on the spawning area. ~ 

i~ 
the m1ies~ courting tbe females 
t_l[l:aI[~XIl~I!:nEJ the chromatophores on the back. contract y4--
""","~v...\.""~ . - . 
~Ythe back . appe.ar¥ . ·very . Ught colored/while the sides) ~ 

~loo~ed .!-1.tJu1gment td~eco~e lus~rous/lmos~ 
1 ~ ; v....-t fi t> v n. I 1" 1-1"·-.» 7' '. . -. 

-"-MerrtmanJl.iis) observed this condition in the lake trout of 

_ . Squ~m Lake and it wa~ seen by the aut~or in Otseg~ Lake in 1940 
. r 

and 1941. t!bW At this time selected fish. were speared a.nd :t 
":-1~1 ' J ;. · .1 ,-,,, .. ~.~~ {(. ""L 1-,-/: ... ",'/1 . 

. ~the(coloration. ~s found to be rest1'ic~ed to the males. 

" I .' during' courting or sDawniDll:' 
Strifking as' was this coloration ~DXU;HJ: tne co10'rs 

i 
were most. ephemeral. After the fish were · netted or spe'ared, 

\ 

the color differeRce could not be detected 



Fry and Kennedy (1937) 

----r· ' .. --.•.•.. -.. . '." 
estimated the' minimum 

.... _-
, -............ 

....... 
age at maturity 

of the lake trout of L,ake opeongo, Algonquin :Park, Canada, as the 

flfth year of life 

, , 

co~responding to 
(presumably wt~~ 4 

. 

\. 
\ 

annUli) 

indicate very. small growtp. of. lake 
\ . 

trout in their first year I . , ~ 

, 
believe that they assigned an age to each mode of, one year less 

than it should have been . 

. .. 

~ . ' ':' ~ - .'. 

';~ •... ~;';: 1~b:;i:,fi;.J~;~' ~,~:j.',;,~,~,; E;~~j~~: 
~--.- .. -.. -.-------~-------.--.---------------------
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~ , ,~~~ .. "'~~ ::7:~:--~~~-:V;~:·~1C' ';,.Z~ '-~:::':' '". 
i : • . - , . . , , . -.-' : .. : ~~r: :;.;: ::.:.- ::1 . ~';~-: ' 

'-~. ' " " ,.:' ~ 
", 

'. ." ," , , ',":-:-. -~ 
" .. " ',' 

. . . . 
-. oharacter'·~1-oe OI;090b 'ake '~o~e their ' GAn 1:IQ41~08'tJlon Uti the lh-

, '. 

~'Ml between tho chaD.ee 'n weath: r ' ancl' t~8p0I1slJ or the tlih~ , 'it.. 
\qi.ll~ ~" I· S"'; l~::i..i.. ,(~~~.-? ~";'''~ ' ' 'u:...:-~ I~~ .... ...-.'- d .. ..... ..:.y-;..; r; ~l,.:.. _2~~~.!../ ..... t.,. \;J · ... :..':,. ; .'r, .. ~.: !.w'!.:.·f'/:~/·'· ;"""1. 

. • , ".) . ." I ., . 
. ' " : .. ~ lIo~or and Hu~ (1~371 . baTe shown tbat brook trout whioh nor- . c:.t"-":'-~ 

i~t ~lY ~~~~d~n 1laoe~ber ' oo~~~ '~~ 1nd~~O~ to', spaWn in late ~Ugt1st 'and ' !~~ 
:.. ~:U:IY se;~~m~~ by inoreasing the amo.Ull:t 'ot iigh~ ' in ~arli spring and , , ~;i:j"J,l.?d~ t 

'r ~:d;ea:~D~ 'it '~'~l~~~" s~r~ :' ~i'~"onette and ' ~~ger (1940).: i state ' 

f:~ , ," '~:"~h~~ i~: n~ ~1~~ 'o~nti~'1 '-~t ,~~~ , s~l o~ole ,~!,pl1~able to all " 
",.,.7i'" '. , .. '-,- : .. : '. ':;.. ~ -:', - - :::- ,: ~ .': . .., 
/ :.- tish • . In some tish; temperature seetns to be the major taotor; in " 
,'~ ,.- . . . . , 

. , . : .. \ ~ ... ",. , -. , " ... . -. . 
others/light, and ternpera.ture play oooperat1~e roles; while in at!!l 
. ;, _.t .. 

, ... ',"' others, light appeal's to be the !!lost ~rnportant taotor~~ l1erri_n and 
.' 
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_ ::JI~ ..... ',~; .:~. ~ 

, 
,.;.'- . 

I •. .' ':_~._ 

;: ... 

" : ..... - '~'-: --:-; - ... 
.' ' ; -. " ;'. 

'.' ~ .' . " .. 
(0. th,a hat'o?el'Y" trout ;but the q~st10!l ,of, chl!onging the cla~e , of spawning 

' ...... .:. •• ~ ·It ... •• ~ ~ ~' .. .. ,. ... 
of ,mature , trout 'was not 'olarified. . .. " , . ..... 

•• ~'.~, .~; .";, • .'::'''''''' __ ''''''';, ,,,,_, _,-':".'. ;:.~ ••• ' ,!" " • • :'I, ,.~ •• _:.i.. . ~ ' .. - . .. _.,..... - , ' .... ,. ----- . 

I 
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'I 

'I 
I, 
I 

: 1 

, i 

: I 
I I 
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in the other, and the weather bureau data on air temperature 

and cloudiness can not be al'l.X1!! a preci se me,asurem,ent of the 

, The period ,during which the light anp. temperature changes 
temperature s% and light actually affecting the fish./ ~ 

cimportant can only be surmi sed ~-
~ - <W:'"~.-w:C!:lT~-r/(l-~--­
~AA~~\:~r'8-P.!~'+be=till'Nr6rjjt=S3W!e'h'Itles.' In 1938 in Racquette 

L~ke the water level ~ ;;;;:~~-~'Ba was suspected of being 
...,1..'( no .,Jv.r~ ........ "g-I.t, 

the cause of ~~~ehing almost/la not certain 

~ ~rJ;4 _ lake trout (.U\ !r~' • " / "g&/, &i:i 4u:Z;f 
whether the mi;rrations of the fi:sk o'r --the- fishing- of-"the- "net&­

/\ -
, ".,I'" '.J , ~ ~tJ / a'? 5 '-~L:_d oJ~cr~ . f/ ... aJ:A..v"?"~· 

wae-- af'fected. '-.: ~ I ' / Y 

7 ( 

are 

Cons'idering that a significant relati.onship was established 

,in one instance,xtll.at and that while other, data were inconclusive 

, ~f" II 
they~ supooeted the theory; it is concluded that both_ light and' 

• 

temperature influence the spawning time of lake trout. 



\ 

cbat ln Bew York State the time of la1(e trout spawning nay vary from 
, 

late September to early Deoember. 
,-.' .. ';" . 

Llfe. most good rules, the ' rule that the deeper the lake the later 
. -

the lake trout spawn has an outstanding exception • . In 'Seneaa Lake, the 
_ . '. - ({,~ ~-1M-~) -

deepsst lake ·.in New 'lark S'bte, the ~ake trout spawn the earUe.st. They 

, 'tart in late September and oontinue through the month of ,Ootober. Rere 

~1!1I1"!fg-ne .ezy aD!!t-lar-to-·t.hase- ·in-.Lake.. Super.ior ani, to a lesser de-
- . . -------
. , ----------

~·~~.Mlohf·gan-and-Lake-RurOlI1' . , . --,;". 

In 8eneral .. it may be said ,that when the lake- trout spawn inshallow' 
.I 

water the ti~ of spawn~ng approximates the ' turnover period ~f the lake. 
,. -' - . ~ 

rhis turnover p.erlod is influenoed by the- latitude, altitude, and phy-
, ' 

si~al oharaoteristios of the lake. In New- York state the reaotion of , . 
.' 

t"he lake , ti> the ' seasonal changes in Ught and temperature is closely as-

sooiated with the 'msxirnum depth, of the lake. 

. .J:~1a~8e ' diff~ret:lOe' tn' the ' time ~f spawning my be attributed 

t ,o raoial differenoe r in' the lake trout. mIner . (1874) gives the 
. " .... r' , .' , .... 

spawning tim!,' o~ the S1aaowet'l Crist homer namayeush sisgowett1 IU late 
'. . , ( , ~'. I) . - ;. . '. . . . ( 

A.ugust and early September in the d,eep waters , of Lake Superior. In the 
. • ~ • . I ' - .. . . 

same lake the aOImlon la.:re , trout.{Cristi vomer n. narnayouSh}' ,spawns in . ' 
,,' .., - \~ . '" . 

. tram ~. feet to · i~t69'n fatholl!S or-ter during the . month of October 

and in early NO'lBmber (Uilner, 1874, and Van. Ooo~ten, ~935), .· Hubbs (1930) . 

hesdesoribed the Ru,;'h Lake Trout; CrisUvomer namayeushhuronieti~\ and 
,-~. . 

' . / . . . 

" 

" 

I 
,J 



.. 

.. : ., 

attributed . to~ it' thE! habIt of spawning hi deep water in late summer 

rather~ .t~n In the t!lll,3s does the ordinary lake trout In the same 

lake. 

Dymond . (1925) gives the tlme 01' spawning 01' the oo~on lakQ trout 
. . 

a8 the month at Ootober in Lake Nlplgon. But he points out in addi-
.. , 

tion that there ls a blaok raoe at trout in the S8me lake whloh asoend 

SOml!. 01' the tributary ' streams .and start spawning about September 20, ' 
! 

and a third raoe which is~aid to spawn In deep water from Ootober 20 
! 

, ' 
In New · York St.ate th!;l data on the spawning indioate that two raoes , 

, I 

.- - ~- -~~- ~ -•••• -. -.~.- • __ • - -_._--:;... ......... ' 0_.". : . • ',, __ 1 t -.U 
, ' . 

of lake trout exist. One, the Seneca 13ke trout; which spawns early in 

deep water, and . the other whioh is widespread in the Finger Lakes and 
, . 'in ' 

Adirondaok Lakes and ' which spawns 'XzI shallow water at about the time at 
. ._. _ ....... -.- ---. .. 

" 

the turnover of the lake. i'he she 01'. the egg" provldes further", eVi:-
--7c,.. " '... .. " .. _' ' . , , . 

..•.. •.• , .,~r_' .. ~. ·_·t.:··:~'-'r'R .... .... -; .. ~.~ .. '.~ . . _.l_ •• 

denoe · of· raoia1 d11'ferences~ ' New' York State fish hatchery foremen agreed 
" lake ' . 

thit eggs, tram Seneca Lake/trout averaged about 240 per ounoe while 
, ' , 

eggs 01' lake trout of comparable size trom Adirondack lakes average about 

200 t? 21'0 per ounoe. No measurements of the actual diameters of the 

eggs were avaliab1e' bat the counts o~ the hatohery foremen appeared to 
.. 

be . fair1'y oonsistent. (It ie· s- problem' worthy of i,nquiry In 9.D¥, fur.ther. 

raoial " tOOies). D. C. llaSkeil. (Unpublished material gathe.red in 1941) ' 

- also reports that' the Seneoa Lake trout grow signifioantly faster under 
, -, 

hatohery OO~ditions than the young .iak~ trout from Raoquette and Upper 

Saranao Lak:~e • . 
-- - , 

~ -':...' 

-'~-'~'- ~-

'Ill th these differenoes in reaotions and spawning habi ts 1 t would be 

desirable to deter!lll.ne 11' the Seneca Lake trout ean adapt themse1ve.8 to 

. , 

I I 
I: 

. ; 

I 

I 
, ' I 



, 
-

Furt~~r - proof was provided by the capture of a lake trout fry 25 mi111-
I/':~:' . - -. 

meters total" len~h n Seneoa ' 'Lak~!' 1n April 1940 n water 130 feet deep. 
___ c __ ~ •. -_~. - .-. _._~ _ --1-. 

'-
f 

There is ' much evidence that these deepe~ ' l'lIt:tl!XSXlt spawning 

" , ' ' 

areas, are swept by strong currents. In ~eneca Lake the hatchery 
. ... ' , . 

f1she~en rePorted that thei; nets were often folled over and over , 
, . ', ' , 

" 

by the -currents. In this same lake off Peach Orchard Point the yY,,: 
400 F ; isotherm rose from a depth, ,of 260 feet on September 29 f 

1941 , to 100 feet on October 1 after a strong south wind. On 

October 7 it was back down to a depth of 230 feet. Such a,Be1~~ 
.' , 

, 
change must be accompanied by the movement of ' a huge quantity of 

. ' 

water. 

- '-" ,-. "t."- ~'-'-"---.. .... :._-_. - -::::a- -, .... 

largest ;ld is' about 40 miles long and ~.re' miles wicle at 1 ts wiclest 

, -
~oint. The prevailing winds oome ' from ,the northwest or the southeast. 

Thus the winds blow obliquely to thEl aOllth, on the east shore and 

obl1qu..el'y to the ,:o,rth on the, west shore o,t the lakes. ',The, general 
, ' , 

' result of this tendeno:r has been to form the' tips o'f clel tas to the 

south of the stream mouths on the east shore t ,o. the lakes and to the 

north of, the' stream mouths on the west' shore at the lakes'. 
~ .. .. . - . . 

L" _L .... _. _ -~ _.;:. "~:_'-.';'::';; • • -:. ' ~ " ' •• ' . ' .• ~' ~-' 

The effeot of these ' ourrents, ancl selohes- has been to all~vir-
. ,. ..... ~ .. - .. h , - .' .' , 

tUldly only"grave1 ' and' ,rubble to' be' deposited of,! the tip , of.. Peaoh ' 

.. ~ " .. 
. ",' 

,. ~ .... , .' ~ • Jr'- I ......... t. ~ '. ,' ..... "' .or .... ~., .. Jo .. ; ... ,·'f 

" 

J 

) 

" ' 

.J 
.' 



• -'? ;;"- ""'- ' ~:' I ••••• -"~ -,. . 
~ ... _""""". . .... , .... ,. · •. _a .·· _': __ ~"';\' .... ","',_' '~"' __ '_ "" __ '_""- _ 

--~-~--:-----'---~~ 

/~ .i;#< ~~.:t&!.h ~<4 ",,:~~.....:.u. dt~;;;;f'-; 

(

I . orO.hard Point in. Seneo!l' Lake. down to depths -of- at "least"'300 feei!; .... :) 
. ~ .. ~ . ( ,c,..oJ"-. 

. . ~~t:e"*t c.-d,..!>Wo I /oY.J~ ...... 
T1m;.1 I sbtAh-~al·a-mtVe.-~n-liwept·-to-the-le·n ___ .-..: 

. ' ~~= '-.~ . ~ 
ellfPOsed-:-;arts"-of' tlie--Thke...,.ott-OT:!o-:-Large-amoUllt~-r.nld--__ r-be-fO\lli4 

J~~t5~ve8 adjaoent to~~aoop. O~'" ~int. ~~t-ftMo-p1aoe~ 
,(f) ~. ~......, I . ' . '19....-""- .... ""' ..... ,..,....., ~pa .... < .... -.z..-'-"A. (...{ () .~ .. ..4.~!.+.l ¥. "'~ ..... . - . , , .J.{ . - .,... 

Vf S&<1"a- Lake--are-- ' ~le~l;n-the--sa=' ~er-:s1-noe-the-lake. _tro~t.. 
-tt;... .... .R..JJ.. t-~ Cv\.L c l>I.~/...,..;.., e:c..,..'r ~~ ~ '; ~ 
~ra-opat nred- in--large- num bers- duri n.g '~he-·8pawntn:g-'8eas on· o f:r-:-the- t ':!:1is ' 
-Q fOO.A-~ . ~ ~.·""-41 te..,.. r.y.4?f..ti!v... fl~ , 
,-et-..eve-ra:L-:othoo:....points.. .... :poubtle8~,·these .·point8 · p08sess 8imilar bottOY1l 

oonditions· although laok- of ' ti.ine 'prevented .nspping thelll as was done 

for .. Peaoh. Orohard .Po1ritr 

~he author has found . no evidence to indioate that lake trout se-

1eot a lake bottom supplied \vith spri'ng wate~ for the deposition of ." , -
eggs. The sPawning area in Ot8ego 'Lake was on ' a fill about. 100 feet 

,'out from the original shore line whioh was bedrock and sho'.ved no evi­

denoe of any spring seepage. FuTthermore, numerous water temperatures 
. area . 

taken on the spawning/and iJ;l the nearby. lake at all seasons of 

the year showed no differenoe in temperature~. 
, 

Btlt,_ of oourse, it was 
. . .~ , . 

~ .. - , ... ~ .. ---, .. •.. --.- ... ---. -. -.. ---.,.- _ ..... -
inrpos's1 ble to take the . temperature in amongst . the rooks where l1hite 

" -" . 
. -~-' - --..... " ... ..... -' , .. " .' -. . 

(1930) . found spring water temperatures in brook t :::o.ut. .spawning a r eas • 
.. ____ :-... ~.~ . _ .. ... _ -- .--:--.. ----.- ' ._-._--_ .,.' equally " . 
A44Hional avidence was not~d in the- presence ot an """'V- thick ice 

oover over the spawning area on l!arch 31, 'just before the spring break? 

~p, when ~y springs should nave oaused ao~ erosion of the· ioe. No 

mention of the prasenoe ~f spring water on lake trout spawning areas 

has been found 1-n the l1teratur~ .. "hioh the author luis perused. It is 
.... ". " " "..... ". - ', • . f' " ; . . .... ~ ~,/. 

oono luded that .s-pring water 'ls a negligible faotor in a lake trout' s 
, i 

seleotion of a spawning area. 

.-



, - .. --~ .- -

• I ", 
"ontinued a·fter- ll-.p.m. 

"-

of the New York State' Conservation De-/~ It ' has been the experience 
~ . 'f 

·-" .. . .:_.:..~l . .t,. ". . .... ' . ~. , -";.t",.4.~-
partment in netting lake trout for spawn that the males migrate toward-· 
,_ Q...,d, ~~~'tM~ ~_c",,,,'q"'yI-

I ' t.!le ap_awning ar~a earli~~cI~ ~a:~~_~~p~:~en~e and. from 

\ 
the fact that the males appear -to·-be If'l"'.gJlt on ne-~ .the--s:eater · 'P'!'C- -,,' 

- ~~ .. ~/. ,,-

\
~19'" 9£ Ule Ultle it ~1-i-k&-l:f that the ,males are almost entirely 

responsible for any ole~i~g~9!~~e spawning area prior to spawning. 
, ~ . ~ . -" . .. _._, _. '. :-' " " . --.'- .-.. ~ 

.. No nest or redd »built. ~ the' Otssg~1ake apalVni-ng- a-ree.--tba males _, 
. ' \ 

spent their til!!e cruising along close to the bottom oc~asiol1ally g1 ving 

the stones a little fillip- with their tail. Several- male trout showed 

oonsiderable abrasion- on the lower jaw and under ·side of the tail from 

_ this fanning and, ,dl~g1ng. The result of this activity was the thorough 

oleanillg of,. several hundred ~quare ' feet of bottom. The bottom was so 
t 

: olean that it _was, ~~~y to d_istin!i.lish the area on WhiOh , the .trout were /. 

~king ~ven th~~;; "the ,!:rout- were/.not present~_. ____ ._~,---
Belying their appearance the mles were not pugnacious. ,Pccasion-

, . 
ally one would make threatening motions at another :>le , but no, v gorO)lB 

. --, ( '4oL~ d,.,.M'i!4""".4 ') ( "'. 
fighting \'laS observed. Several:- whi tetiSh"and a large eel were seen 

~~ong the milling lake trout and were unmolested. It was noted however 
-,' 

that the males were nearly of the ~e size. Perhaps they had already 

disposed ~ .'any ve~ture80~ small 11\9,les1 

Merriman -(1935) abd - others have noted the -spawning lake trout 

splashing at the surfaoe. In' Otsego ' lake this was noted only occasion-, -, 
~-

nally. perhaps because' the spawning-was on a steep slope in from t~o to 
IS" 

~~enn feet of water; deeper than that in which Merrlman' observea the 

, , 
\ 

-

, I 



nO' (st O'r redd ' ' /~ They build ~ and make no atter.pt to' oover the e.ggs but 
, \ 

rel~ on the i .nt rst~o~~ of ,the 'bO'tt~m to provide th~ ,neces~arY\>rO'- , 
taotion. The oourtship and spawning aots are much the same as ob­

served 1n O'ther. lt~peOi.e's of trol1.t. ' 'l!~ble 'f o'O'rnp i ,l i d ,from EmbOd~ (1934i, 

Greeley (1932), szard (1932), Hobbs (19~7)" Kendall and Deno$ (1929). 
, ' . , ~. . ' / . 

Yerriman , (1935), M11n~r (1874), ' Neeham and Taft (1934), Sohnltz (1938) 
" .,.\ ,,\ ' "... I'· ' 

Smith ,(1941), ad W\(te (19'30) ' list's the ' p~inoipal pOints _Of ilml~ar1tY 

and dlf~ere~o~'-oit~e'\~:~ __ Of'J ew ,Y,ork: State trout~\ ' 
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of water where they were subjeot to heavy-wave action. The vast -majority 

of the eggs were seen to be laid in deeper water out of the reach of 

available oollenting4pparatus and where they should have been ~ore 

quately proteoted. 

_ ::g,. Temperatur,! ,~quirementa- , 
...- " , - -

eggs appear to b~th require and withstand slightly lower 

temperatures than 'the eggs of other _trout. Embody (1934) found ~ 

freezing te~peratnreB during the winter (Greele~, 1932, Haz~ard, 1932, 
. t: .......... -r ; . . 

and ':White, ,1930). __ BainbOWp_~USuallY spawn -in the spring when the _ter 

- is warming, (BaYne,r, 1941). , Cook ' (1929) :reports that lake trout eggs de-

velop satisfaotorily at the ' .Du~uth hatchery where the water temperatures 
~ " 

remain at aoout 32.50 ? throughout the winter. The inoubation period 

Of the' lake ,trout eggs in Otsego La~e Of 140 days indicates' an average 
~ :3(P~ ~7.0 F.~ ; 

temperature of betweenFnd .=~ .in the ~gg development tables of 

EmAbody (1934) ~ At the New York ,State hatohery at Bome high ' mortal ity 
~ , , , 500 ,,;"'---J 

oocurred in lake trout eggs developing at water temperatures of over 
-' 

when other trout .. eggs!.evel ~pe,~ _~~r::'1.:~_1!:,k~~frOm the ___ ", 

same _source developed norma1,ly>-~, at low~r temperatures) ) 

.-. T~se facts .,ould i ndioate that la,ke 'trout eggs- can deveio~~s~i-lY 

\~::; , I -, 

I 

I 
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1 adult la;<e troutt. Cristivomer !l: Mmai/CUS'Y 11 Notropis hudsonius; 
, ," ~ 

1 11lunt-nosed !!linnow/r Hyb'orhynohus llota tus\; 1 ~hain pickerel A Es o:c . \: . , . .... 
n~g.,~: ', 17 ~eilO\V peroh/(perca i'1a~escens> 22 Johnny darte,rSt~Oliosoma 
~igrum ol!!l~tect\; 1. sma11rnouth bass/(Micropterus~. dolO!!!ie~) ~ coril~on 

' 8unfish~ LeMmis gi bbosusl; 13 rfck' basa/\,Amblopl1 tea ruuestrisj and 11 
sl1!!!i1 mbcldler3/,eottu:s Odgnat~'Y. These' fish were all capturea during' 

the time the -a'revins were absorbing the yon: sao and ,le_ing the -spawning 
" -" '. . , :c ;_. 

,-bed. , Suoh negative evidenoe , 1s inoonclusive but reassuringj - :r,; is no~ _" 

.' ,:, ~th;;;"ti;" 'i';;:;;~~~ ;~gS -and , Sl\lVi~S -S·iJ£f-.,~~ft~~~: preda~""o;;;n_"t'" 
'- ' ~~'f~ ~" d;> ~"-."- - , , _ 

after the spawning season. ' It is important to note that most trout egg 
:." .... -. -"""'"'-_._--- .. ~ ... ... _ -....,..- .... ....,-..._. 

predators have been ind'icted for their aoti vi ties during the ' time the 
, , . , , . 

after the eg~ were hidden in the gravel. --' eggs were being laid and not 
• 

/ ,' . 

Of~ggs and/Alev~~s . _ 
1 ""-- ' )~ .. - _ ,----~ -:p, n6veloprnent 

I Greeley (1936) -golle.oted eyed eggs and newly hatched alevins on 

the Otsego, Lake spawning, area on April 12._ and more advanced alevina on 

-~-
May 9. The \luthor tool~ newly eyed eggs on Pebruary 17'. 1941. and later 

" " 

eyed stages 'of Maroh 31. 1941. both by ' chopptng holes through the ice •. 

(The lake trout had been observed spa,vning Deoember 1. 2, 

Later ' on Aprll ,2.7, wi,th the surface water temperature 440 

'-

and 3, 1940). 
\ 

' 1. ,,":'''''"''''.'1\ 
!\ " I . 

P; newly 

hatohed sao fry , were taken and on May 17,1941 -many more advanoed fry . -s:-
were taken (temper~ture data_ in. Pig#,t~~. All of the stages Were taken 
Fig ~r)'-- :> + I t-lJ -- " 
from the rubble on the spawning area. - Several .hauls of the trawl _in , the .. . -. . 

Vicinity of the spawning area on April 27 and May 17" produced no fry. \ 
./ 

A.ppa!'ently nO :"'igratfon"had rret- taken' plaoe. · Both eggs and fry were 

well buried in the stones. The eggs were taken with a, Peterson dredge 

.• 
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t " 
A set line equipped with , SO ,No. 7 hooks was set for ~aur ~ays ~OVering 

depths from 15 to 40 feet. ' Minnow traps were set for ~~ght dais at 

depths of from 40 to SO feet. '\' 

" The net result, of this. ' fishing !loS far as lake trout were oonoerned 
,,' , " ' a 

':":A;':~ oaptuts-:. of 4~ l~ke trout , (all in ,~11.: ~ets ) of Whi~h 2S"were , 

"less than fwee.n ~Mhell total 'length,-the minimum legal size l1m!t in ' 

- '-" v .-

. ~. ':. .'. ,'" .... " .' . . . ~', . . 
New York Stat<:,~ ~h6 -le'ngthB-and -~tomach.:~6nt\lnts_of_these":sub-lega1 , 

speOimen9", ar~-.1'l, .tecL . ln--'rabl~" 8. The stomaoh oontent&:, of, t1i.e ' 13 le~l;;r,""~-I-~ 
• • -...-:'l ..... <V'<1.....-' ,. , •. ' '-~' '-' ' (,.., 

trout and of 11 other lega1 .,trout gathered from anglers were , 100 per<-\ 
". , # : • , , / . '\ ;. • 

, oent , SalTbelli_es;(p~o10bU9 pjeud~harengus~ or unidentifiable nsh whioh 

~ere' prObab~! of the, same speOieS! (Anglers, report finding praotlclllly 

nothi.ng but ' s~;;bell;es 'in the ' 1ake"trout , stO!!lSChS). ' "It is .. interest 'ing ;"". ,,'-' ,-;'-- . "'" I.. .' ., ~.- '"' ,' , 
;.,_~ tl" .~ t~ ~_y._.d,.;) .,' .. ~ __ . !.:; ~~{.""-F~1 ;~ .. -t.t.j ·G', ... .:.· .. ~, ... ~.;.:- ';~ '~ ...... ';. ' .... v .... ,r - c.-'Io r;#~' ",', ' .. ' _ ... t .. !, ... ""_· ........ , 

and -perhaps- sign1floant , tha,~, thEL ~mal.lf!ll' 1a!>:'e trout ,depended !!lore and ' 
-,... . " '''-.. ; " . 't~··j:-t. ";~ "' -:-" . :,' .... _ ... ·. f " ••• " .... /~) ,,' , Wi 
.. ...... 't. ... .. .... ' :.-.... .,. '..>1 .............. l . .... i. 4 ... _c.."\, · ~ # .~~ ~/ • .... -\,N : ' ." -:') • . ~. ,iiI_ , ';" ~.~ :...:.. ..... .. ) ",,"" .. ... } ' ... ~ ~ ~ . .~ ..... ~ 

,mo:e- on :A.rthO~OdS~'-P~~1.~JdY. _ 1!ySis , :el1ota',~,~~:r: ,food. : ,,~he, .t-~aW,:L oo~~, : 
~ . ..:;.. '( " . ~ -:-~1 . .............. , .I ....... ·v . 1-~ : ~J ~. :.\..:/ .. ::'C-... ( ~ ~ ;. (: ~." .~ .. : ... ; :' '_'" . :-. . ;: '; '.-:' , ~.~ .. :..~_.:. (.... !,.. , . ...:. .. • • L.!..a 
1e ot1'onS""showad"" t he:"MyIJi ~to' be- abunda!lt':" throughout " the .. , depths" of thft 
-" - I . ~ . f"l. 1 "",;i '../.! .,.~.-t."_ ., ~ ~ . .', . .J' _ •• / ,. _ 

( 'v ·".. ... lA ' ...... ,') r. ..... l . t. I~U ';'( "'," '\ -=t:~~ t..,' ............. t. f,.;..>- .i.,..\ ..... '---,, '\ '_" .~ .. 1,...- \':' . • I ... · ...... !.r-~ .... t [. .. ,- I. •. .! .. /j p( ..... _ (. " ...,1 
~ ;, ! . • ." ~ 

"'l;ake ... : · , I '''-~ I . 4 ..:-0..:;' r~~/~ . , ,' • J f ";.:.; •• , 
I 1 . " "ti;... j 'loy ' .- " "~'. "\ i .. ~ ·"Vl."'~~1 I , . .,.lr""~f'(J"'J· ' ", ;....:; ~- ..... ( ~ J • 

< ~ , I~ '~;:'~ '~a~':' the o:;t~~",;""-6;- the-'l~;: trout was very ~at1o.. The Jr:J - , . 
, ' 

: 8l1li11 speoimens taken May 11 were all taken in tl).e sa",e place 

, at very nearly the same dep~h ot:' 100 feet. , Nets set', in the' sam! place 

on following nights oaught nothing. The other small specimens taken 
'.' 

d~ing May and June and all, the larger lake trout were oaught one or two 

at a tim! i~ different plaoes but almost entirely at depths of from 80 
-, 
to 120 'feet. 

Some oonsis tenoy, "however, ' was found in 
1~40 

lake trout caught September 11 to 15, ~. 

the oapture of the , y.oung 

, -
These ,were taken 

two or three per night in 5/S-an4 3/4-i'nch bar' gill nets set in one 
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Charles Deuell, Mr. David Haskell, Hr. K. B. Nichols, 
" 

and Hr. L. D. Winslow, Fish Hatchery foremen; and Mr. 

L. D. Tompkins, Game Protector. 

I am further indebted to l,lr. V. S. L. Pate and !.lr. 

't' tar • .lln ,(;j! J. Westfall Jr. for identification of aq1Ja.tic 

insects from Ots ego La ke . ~ o.tt~ ~...J 

9:r . J. R. IVest::12 n !cinel l i' fllrnisl"eo s C'C' le~ s2!!1')l e6 

and dC'ta on the la1<e trout of L:? ke Simcoe, Onterio . 
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I" Male lake trout on the spawning gr ounds in Otsego Lake, N. Y. 
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3 B 
Fi~ure rr. The bottom of Seneca Lake west south west off 
the tip of Peach Orchard Point where the l ak e trout con­
grega.te during: tbe s-paI7ning- sea.son . A, 78 foot de1)th; 
and B, 120 foot deDth. Both pictures enclose an area on 

the botton about 18 inches by 27 inches. 
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'f o.......d~ B 
Fi~ure %-6. A, The char2 ct !"!l' i s tic c':)1cr t 2hi -o act ?f s?cw'l1i ng 
la"'{e tl"O \lt. B, j ust 2f~e!" t.he c0·'1)letif)j,;' ') f t be s )c.l~·ning 

act . 
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Ma l e lake trout QU tlle s pawning ground s i n Otsego -
/ 1 I -'_ 

~ . ~ . 

Lake , N~ Y .-------------------~----------- - ---------

The r e l ati ons hip of the average (tate of tile peak , ~~ 
6'11 v ,.ft" ,... .,,' 

of l;:'l{~/spa',min~ act i vity', and th (l max:j.mwn d<lpt h'1 7 

O ~J. N -, k St ' t '- 1 ~~ .. SO:llil • e'.V lor a e J.a ces ---- -----------li'------

The bottom of Soneca Lake west-south- west off th ~ ti? 

of Pe ach Or c/hard ?o i nt wher e the lake tl"OU t 

congresa te durin~ the sI' a'm1ng seeson~r-~---
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