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Lake trout were duserved during spawning segson in 1939,

| 1940, and 1941 in several lekes in New York State, and actuel

spawning was seen in Ot{ego Lake, New York. Extensive date on

. spawn-taking operations werem the New York te

Conservation Department and existing litergture on the subject
wes reviewed.

¥ anine Wank
/erept for e striking color chané,e in the malés while on the

' spewning area, leke trout w-ere—!-‘e-aﬁe.h%-e—leag sexual dimorphi sm.

Obannt
They matureqd wamsdns, in gheir sixth year at lengths verying from |

I

L’/ 15 to 30 inches in different lakes.
Spawning occurred once each year during the sutumn. The date
veried from late September to esarly December depending on the race

,4mount of sunl_ight, the o-be-ngeain tempereture, snd the

of trout
depth of the lekse,
In the deep water of Seneca lake,one race sm wned early.
In all other lskes studied, the lake trout spawnéd in shellow
wateiand usually leter. Increaseé& cloudiness in July, August,
_end September, andi low temperatures in Septembe;;advanoed the
date of spawning in Racquette Lake. BShoaler lakes had earlier
] spawning dates. At the time of spawning, water tempereture varied
. from 58°F. to 37°F,,but in Raequette and Otsego lakes 1t was
observed that spawning time approximested the tumnnover time of tle
leke. Generally, the spawning period wgs sbout 20 days, but verisd

from 10 to 40 days and was Teirly consistent fram year to yeer in
any one lake, \ o



Spawning, whether in shallow or deep water, took place on
t hat Lail

gravel e:g& rubble bottom whishepossagged- crevices into which the
eggs could roll. No nest or redd was built., No evidence of
spring water was observed near any spawning area,

eGP ES* A B UL F IO A ERGFEFSUEF PRFEFE T HATERF TH LR EPEHRT HB*
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In the spawning act, which usually occurred during the evening,
from 2 to abewt 10 lake trout partioipatedi'. Tach attempt at spawning
lasted only a few seconds and was repeated many times,
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Of o tfrt—eX Eyy A a0amflr Af LG 4o vetew
“Abeofit one mohhh after spawning, ke eggs Weze recovered from the
J T LD ww
crevices in the rocks of Oﬁy’ego Lake _aufd were found to be 79 percent
alive , No measurement was possible on the pffects of predation on
eggs, but 1t was estimated thamnly eggs which failed to roll into
o] ol Lolia

crevices of the stones were affecteds /240

In (A‘/ego Lake the eggs hatefled about April 15, 194$, and the
fry left the spawning area about May 22, In the deep water of
Seneca Lake/hhere the lake traut had g‘?oawned in early Octoberys a

O Aok,

single advanced fry vmlk Its'developmen’b indieated that hatehing
ocourred in late January,

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

yas

trape in (}4)/9

trout between advanced fry stage and a 1tength of abeut z inches.

go‘, Keuka, and Seneca Lakes falled to produce any lake

h 7 :
Twelve speeimens between 6 and 10 inches lengsgaptured in gill nets
| “2-
in Keuka Lake were found to be &met+and tyo-year-olds and to be feedin
g e e K f Yoy X
mostly on Mysis relicta.
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INTRODUCTION

The several races of lake trout (Cristivomer namaycush) are

widely sought in all of the more esccessible parts of their range.
In the Great Lakes, where 1t 1s one of the most velued food species,
it is the subject of a major fishery. In smaller lakes of the
northeestern United States and southern Canada, where commerecial
fishing usually is prohibited,it is highly prized as a game fish,

This popularity has been accompanied by severe declines in
the populations of lake trout in same lekes, notably
Detalled knov%ledge of the habits and prefermnces of the speciesz”
particulerly of the eggs, la‘fvoaﬁ,‘_sm juvenidés below the sizes
commonly caugh t;"'is required/\to devise corrective measures to
prevent such declines as well as to successfully indroduce this
desireble species in addl tional lakes,

Almost nothing is known of the hebits of young leke trot,
probably because of their deep-water nabimt.f %eﬁ;hfaw wild 1ake
trout less than 3 inehes in lerngth have even been seen? their
reproductive habits have besn Wnd very little

hes been published on thelr size and age at maturity. Accordingly,
_ Sl
w-mm;@"smay of the breeding habits and life

history of the young leke trout was undertaken, ry-mysetf-os—orpest

SEXUAL DIMBRPHISM,t,

The leke troat, unique among the salmon family, lelles almost

completely the malformed jaws or kype ¢ommon to the mature males

-\:umlﬁu«{;ldw



of other genera. Examination of several hundred leake trout

Voo s aldmas
from peyY lakes in New York State reveals that it is weerity
impossible to distinguish the sex of mature lake tvout by exem-
ination of the head alone., Critical camparison of many individials,

howeyew, shows thet males have ohly e slight tendency toward a

ML 8 Y
e P°1nted snout' - : . et ; 11[‘ oy rv’\a‘r’-jh" bii /I j
aw ,g%uc oF¢ ¢ T
It is pertinent to compare ke lake trout withghe Pacifie ~

salmonll where the kype attdins its maximum developément.' These

Salwmoen
‘migrate enormous distances to the spawning ground and live

entirely on stored food Tor almost a year prior to spawning.

Mottley (1936) suggests that the development of the kype in the meles
WWMML%

maeasT

mey oceur because their demand on t_he material mobilized for the
development of the gonads differs from that of the female. He
postulates that the ovaries would have a general requirement for
stored materials,while the testes would require little albuminoids

l or fat, These materials might be utilized in the g rowth of the kype

|
\ instead of being excreted.
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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 2/. B8ince the lake trout does not acquire a

_— — - e = .

4 Reyner (1940) found thé'stomachs of ripe lake trout taken

, L
on the spawning area 3% contaiﬂbfiah, lake trout egegs, and

miscellanenus invertebrates.

- S P S —— ——

kype and since the maturation of the gonads pargllels tﬁat of the
salmon, Mottley's suggestion &eaves eome thinge to be explained.
Poesiblz}since the lake trout feed right up to and through the

'

spawning season, the gonads can develop from ingested food

instead of , mobjlizing stored material from the body.

wat . .
a erdés very similar."_-e normal coloration of both sexes varies

widely from lake to lake. The lake trout of the large_ clear
J

Finger Lakes are light olivaceonss” almost silvery on the back

80



and sidasjwith a little yellow or orange in the fins., There are

pergl
&these roat and the very dark trat of
The 1240y

the brown-water Adirondack lakes'wﬁah mh':ave stronger colors, and

all gradfetions between

Ineeed i the sexual differences are a little more pronounced.
Here the males tend to heve more brilliant yellow, oraspge, and
black in the peired fins then the females. Bm";l even with the se
dake trout it is not always possible to distinguish the sexes on
the basis of external differences.

- c.oh-LIAt”“f‘"IT

7" This normal coloretion is Hq‘]ch&nged when the male
leke trout are greatly execited on the spawning area. While )
courting the f emales, the'cnr\pmatophorea on the back contract, ‘gf P
meking the back appearégruiifgh;ﬁ colored, while the sides--

flooded with pigment--became very lustrous end almost black (fig.l).

P

\ Figure l.--llale leke trout on the spawning grounds i.n';_d ' }
i Qtsego‘ﬂake, New York

Merriman (1935) observed hhis condition in the lake trout of
Squam Lake and it was seen by the .win Otsego Lake in 1940
gnd 1941, At this time selected fish were speared and the brilliant
coloration was found to be restricted to the males,

Striking as was this coloration during the courting or spawning,
she colors were most ephemeral, After the fish were netted or

speared, the color differences could not be detected.
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, . The Bpawning Habites of the Lake Troutﬁ
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33
The age analysis (by means of scales) of $X& lake trout

by gill nets :
ceught/on the spawning area off Peach Orohard Point in Seneca

13 5

Lake,New YorE*Showed that 8@ had 8 annuli and the remaining

20 had 6 annuli, Comparison of the lengths of the lake trout

i

in this sample @i&h the length frequency of 424 lake trout

taken during the spawning season in 1941 showed that these

[Lobodly

age groups comprised the bulk of the catch)buxA?n appreciable

oguantity of4Plder fish were taken.
collected during 1940
Additional data/on the lake trout of Lake Simcoe, Ontario,
showed that 13 out of 20 five=~year-o0ld and 18 out of 17 six—
- year-old lake trout were mature. Samples from Keuka Lake, New

York*in the same year showed similar resultsiwébh 15 out of 18
e

five.year-old and 5 out of 6fsix-year-old trout ‘mature. There

| v‘
was 2 Bdight tendency in these two lakes as well aghsenecqg’hakg/

Pl
for ithe 4 greater proportion of the young males to be mature.

| ) il S Ll
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Fry and Kennedy (1937) estimeted, by means of the modes
of a length frequency distribution, that the lake trout of Lake
Opeongo, Algonquin Park, Canada, reached the minimum age at
meturity in their fifth year of life (corresponding, presumably,
to 4 annuli). Inasmuch as they had only 5 lake trout less than
13 inches long, and since my observations indicate very amall
growth of leke trout in their first year, I belleve that they
assigned’an ageﬁto each mode @@ -Le year less than it should have
been.

These data are substantiated by deta on the growtn of hatchery-
reared trout. Surber (1933] secured eggs from female lake trout
aged 4 years and 6 month;uééaiengths ;;liing frogi 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 at meturity was comparable
to thet attained by wild fish. He gives the length of the trout at
the end of their first, second, thi¥d, and fourth yars of life as
10, 14, 16 to 18, and 18 to 26 inches resps@tively. This rate
of growth in the first and second years of life is markedly greater
then that existing in Keuka Lake. With this start it is possible
thathgﬂﬁ*hatchery'fish spawned earlier +than they would have in the
wild;’ﬂ igjknown to be true with some other species of hetchery-reared
trout, espeeially brook trout.

(44



The rapidly growing leke trout of Seneca Leke, New York,
whatever their age, do not mature until they are 26 to 30 inches
total length. The lake trout of Keuka Lake, New Yorkx ne ture at

a total length %i.}§rfo 24 inches. In Skaneasteles Leke, New York,
hovever, Rayner (&##®) captured many meture lake trout of 15 and

16 inohes@%otal length. Fry (1939) reported the t the minimum
size et maturlity in some lakes of Algonguin Park, Canada, varied
from 14 to 18 inches according to the lake.

Obviously with this variation in size at maturity a uniform
minimunm legal size limit of 15 inches,such as exlsts in New York
State, mayipermit bheitaking of many immature)rapidly growing
fish in some lakes while providing entirely too much protection
in other lakes, It would appear necessary to consider the grow th

rate and fishing pressure in each lake in [ﬁ;‘@ e minimum 8ize

limit:o

Slowly growing lake trout may be sabjeect to seniiity at e small
size, Fry and Kennedy (1937) report‘bthat none of the lske trout

of Lake Opeongo, Algonquin Park, Onsdario, of more ?an 22 inches

_uadis pasa
fork length were capable of spawning. Such ,impotency was not

A
observed in any ofutlEseNew York ﬂake' trout. The @onservation

Department employees engaged in spawn-taking operations on the
Adirondack and Finger Lakes repar ted that only occasionally would an

1 wn Subol
impotent fish be found,. b/ more limited doservations also

failed to show any impotency, and it is quite likely that after the
leke trout in New York State lakes are mmture they may spawn several

times before succumbing'.po the infirmities of age.
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The available informat ion shows that lake trout and most ot her
trout spawn once a year in the fell when the temperature is

dropping and the days are becoming sharter. Among different races

gy o MG

of lske trout, small variations in thghdate are found. This is

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

and among different years in the same race in the same loke. It
eppears probable that fluctuations 1n:3Tght and tamperature;:bhysical
characteristics of different lakes, anq:%h& varying response of
different races are the determining factors.

Many of these factors have beew nroven to be important in
influencing the spawning time of other species. Hoover end Hubberd
(1937) have shomm that brook trout which normmlly spawned in December
could be induced to spawn in late August and early September by
inereasing the amount of light in early spring and decreasing it
in late summer. Bissonette and Burger (1940) state " ..

"« « o« there is no uniform control of the sexual cycle

applicable to ell rish. 3In some fish, temperature seems
to be the major factor; in others, light and temperature
play cooperative roles; while in still others, dight
appears to be the most impartant factor.":
Merriman snd Schedl (1941) on the basls of labpratory experiments on

the Sour-spined stickleback, Apeltea quadracus (Mitchell), concluded

thet light influenced oogenesis but not spermevogenesis, while
temperature somewhat unequally affected the maturation of the goneds
of both sexes. McCay, et al. (1930) concluded on the basis of
feeding experiments that thé“gpawning time of brook trout could be

influenced by the food supply. J!he#uaaunﬁnthat¢¢hmgago at maturity

) B



could be advanced or postponed by inereasing or decreasing tle amount
of food fed to the hatehery trout, but the question of changing
tha\M;iawﬁiﬂé‘fbf mature trout was not clarified,

IF
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After several years of Epawm netting lake trout in Racquette

/r 7 NG

Lake for epawnsxaking the hatchery men of the New York State

)
Conservation Department mateEdxtk observed that the lake trout ran

Ths :

parlier after a cold enap.,qixtensive data on their operations
Dra aaberion,

were made{available to meg/ Weather data were obtained from the

United States ‘Weather Bureau.

The average air temperature for khexmagmikxzf September as
reported by the Indisn Lake weather station was used because it
was the nearest station with complete records for the éiéﬁt
years of the spawning data. The average number of cloudy days
for the‘entire northern plateau region of New York was selected
because many of the smaller stations had'no automatic sunshine
recordereggnd their estimates of cloudiness varied considerably.
The number of cloudy days in July, August, and Septembegdbég::;::

.
o, &\
the work of Hoover and Hubbard (495?) indicated that changes in &=

light required‘é considerable time to influence the development

s vy el

i ! i W Ll wWhih it

of the eggsi and thel&/ﬁ)e thc\‘chree montha cfdecreaeing amounts
_rw:, S

of daylight immediately preceiding the spawning season.

Wooide 2)
The analyeis of these data by multiple regres oeﬂindicated

/3
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that the date of spawning ®f was advanced by lower temperatures
or more cloudy days and retarded by warmer or less cloudy weather.
However,‘neithe} the partial regression of the spawning datg}on
air temperature alone nor on cloudiness 2lone, Wwas statistically
significant (tasdke™®), When both factore were considered in a
e
multiple regression coefficient then the result was mtaxt signifieant
or gréater
( R = .8643 when R of .83%&}3 to be expected 5 percent of the time
with 5 degrees of freedom).
R 1. ——

~> Analysis gsimilar\des® on *,‘rdatef @ f the peak of egg-tare

of lake trout from Upper Saranac Lake ftgklea 3 and 4) was less
—
conclusive. )\in 1941]/ fhe date of peak of egg-take)\was about
\, ‘/r : - A

a month later than usual./rj? we omit this aberrant observation
the date of the peak of ezg-take seems to bear the same relationship
to air temperature and cloudiness as it did in Racquette Lake.
However, maxexsfxthe neither the partial nor multiple regression
7 | | o Gualin
coefficiente are eignificant/ (R = .699 when R of .930,1s to
be expected 5 percent of the time with 2 degrees of freedom).

Other ¥inge arexts must be considered in evaluating these

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

| X



TABLES 3 and 4 TAKEN OUT HERE###

TO BE TYPED SEPARATILY=w==FAD

4/9450



s501B

DerPARTMENT oF COMMERCE
BUREAU OF FISHERIES

NOTICE 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 accurats knowledgze on their movements, their rate of growth
and their spawning habits.

Persons catching tagged fish are requested to send the tags to
the Bureau of Fisheries, “Washington, D. C., together with as much of
the following information as possible:

1.
2.

S

%o

5.
6o

7

8,

‘When was figh caught?
\Where was fish caught? (Be as accurate as possible,)
What is the mumber on the tag?
\That kind of gear was fish caught with?
At what depth was fish caught?
hen was tag noticed?(on deck,cleaning,in fish house,etc.)
How long was fish?
(Give accurate measurement, from tip of snout to
end of tail fin, Don't guess! If a ruler is not
handy, lay the fish along the decl or on a board,

mark the length and measure the distance later.)

JJas there any soreness on the fish at the place of
attachment of the tag?

One dollar ($1) will be paid for each tag returned with accurate
information as to the date and place of catehing the tagged fish, IT
the tag is sent without such information, 50¢ will be paid.

Please gsend tags in promptly. Do not save them until you have
Torgotten the information that goes with them.

Tags will be returned on request to those who wish them for

souvenirs,

HENRY O*MALLEY

Vlashington, D. C,

Commissioner
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in the other, and the weather bureau data on 2ir tempersure

and cloudinees cafi hot be a precise measurement of the temperature

e Sy v
and/tliﬁ}gt actually affecting the fish. ﬁj’rthermore’ the veriond
~
Lt
durine which the light andqtamoerature chegees are influential

can nnly be Burmised)and other factors may be importanty, For

PR R
o .‘\
_ . ”'&wu-w'hiqh
examole, in Racouette Lake in 1938 theApater level was suspected

of being the cauee of why almnst no lake trout were caucht.
However, it wae not certain whether this affected the migrations
o!’prevented the nete from operatine effectively.

Considering that a significant relationship wne established
in one 1nst9n§e, and zkat while other deta were inconclusive
but showed a similar tendency)it ie probasble that Dboth 18ght and

A8

temperaturgiinfluence the gnawnine time of lake trout.

200



The lake trout in ﬁoquatte Lake (Oliver R. Kingsbury in a report

"’f s to the New York Stateusgnaarvat on Department, November 1935) spawn at

7 - about the same time that the lalca/\‘turﬁﬁ_gver. In the middle or(Lzh:I :1935
apawning aeason,tampera.turea taken at the surface and at depths ’913 to
56 feet revealed no more than 3° Ehm&!t difference between top and -
bottoms Thig seems to be mmeh more important than the actual surface

‘ d
temperatured An 1933 the surface tempera ture o‘n tlfzg‘ ate the first eggs

s E 19 oF c.I—'
were taken was 58 \in 19367 627 3 and 1in 1935, 50 Merriman
J
(1935) reports chgamsng the lake trout spawning in &no lake, New

Hampahire‘ when the surface temperature was 42 - In Ot,ﬁgo Lake, New

York‘ in lgwm lake trout were obaerved npawning December 6, when

57°F

ta.king deep-water temperaturea at that timo’ h&t in 1941 the fish were

observed late in their spawning season on December 3, when the water
W, o daw
temperature ‘ca Frrom he surfaoeAto 60 feet. These

wide variations in surface temperature indiocate 1ts slight value as a

the aurfaoi’/tomperstura was No facilities were a.vailable for

oriterion of the spawning period.




Such differences in the vrogress of cooling in different
- the
lakes are orobably associated with/depth of the lake,and it

appears that the depth of the lake is associated with the time
*" v (o L o l--"""TC\—-

of lake trout snawnim . Table 5 presents data from the filee of

the Btate of New York Conservatinn “epartment on the time and

. .-Guration of €jlke trout enawn-taking overatioms in some New York

y Tavdy

1akes. _Figure 2, which 1ncorooratpszinformation from‘ﬁable 5
'\ Figure - £ $n ] B S

, rom Raynor (1941) for Mkaneatelés Lake, and from my observations
thgs ;
on Otsego Lake,shows xhxr relationship graphically.
It appears that the lake trout syewn early in the shoal lakes
and later in the deep lakes. I€>as indicated previously)they

ﬁ spawn at about the turnover time of the lake, this would be

exoected, since the deeper lakees cool off more slowly. ,kﬂ*ké)
) 5
;gﬂ& T

Tt




TABLE 5 TAKEN QUT HERE

TO BE TYPED SEPARATILY=we===FAD
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Like meny good rules, S rule that the deeper the lake the

later the lske trout spawn has an outstanding exception. In

Seneca Lake, the deepest lake in New York State (625 feet maximum),
the lake trout spawn the earliest, They start in late Spptember
and continue through the montir of October. Here they spawn in
water from 100 to 200 feet deep at a time well in advance of the
turnover period of the Aake. Temperature data teken from September
29 to October 17, 1941 showed that the surface temperature ranged
from 57°F. to 62°F.

This large difference in the time of spawning may be atidridbuted
to recial difference in the lake trout. Milner (1874) gives the

spawning time of the Siscowet (Bristovomer nemaycush siscowet)es

late August and early September in the deep waters of Lake Supsrior,

In the same lake the common leke trout(Cristovemer n. namaycush)

spawns in from 7 feet to 15 fathoms of water during the month
T

of October end in early November (Milner, Opewodt,, and VaniObsten,

1935)., Hubbs (1930) has deseribed the Rush Lake trout (Cristivomer

namaycush huronicus) and states that 1t spawns in deep water in
lete summer rather than in fell, as does ths ordinary leke trout in

the same lake,

Dymo%d (1926) gives the time of spa%ing of the common lake

wn o bUF 150

trout as the month of October in Leke Nipigon. Buthhe points out

¢;ﬂ§;ii.nqan that there is a black race of trout in the same lake which

ascend some of the tributary streams snd start spawning aba t
September 20, and a third rece which is said to spawn in deep water

from Oetober 20 to November 10,

iy



r..? In New York State the dats on the spawhing Bmdicate thrat two races

@. Other evidence of racisl difference is aveilable., New York
ate fish hatchery foremen agreed that eggs from Seneca Leke
&rout average about 240 per ounce,while eggs of lake trout af
comparable size from Adirondack lakes average about 200 to 210
per ounce., No measurements of the actual diameters of the eggs
were aveilable, but the counts of the hatchery foremenf eppeared
to be feirly oonsistent. D. C, Hadkoll (unpublished metefidl
gethered in 1941) also reports that the Seneca Lake trout grow
significantly faster under hatchery condi tlons than the young
lake trout from Racquette and Upper Sargnec lLakes,

That
of leke trout exist. One, the Seneca Lake troat, wi®h speyms

early in deep water, amnd the other [wwideapread in the
Finger lLekes and Adirondack Lakes E*_nwspawns in shellow water
at ebout the time of the turnover of the lake,

With these differences in reactions and spawning habits,it would
be desirable to determine if the Seneca lake troat can adapt themselves
to,_ >San pojlens-o P
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the conditions okesining in Adirondack lLakes and vice versa before m—
apmead stooking is attempted., Until such knowledge can be secured it
would be wise to stock lake trout in lakes similar to the lake from
which the eggs were obtalned.

.
Vg e e J"‘“”.....M“°LEE§£PXI}%E€£2£%:§% '.
x(_:_// Table & summarizes the data on the receipt of lake trout eggs at
7 some of the New York State hatoheries. The date of receipt of eggs
m}w_@g 1:;!; the date of taking the eggs m}emept
for the first one or two days of the spawning season. Ordinarilgb only
a few ripe fish are found at first and if only a few thousand eggs were
obtained they were often held for a day or two until more eggs were
available to make the trip to the hatchery worth whilo.blThe date oL e 1
the rirsg:g;;.\takon probably averages about one day earlier than the
date of the receipt at the hatchery. At the peak of the spawning sea-
son the eggs were usually rushed to the hatchery lmdtately, 80 the
date of the peak recelipt of eggs oorresponds :ﬁg the date of the peak
ege-take.
The data of '{a‘ole 5 do not indicate the complete spawning season
but rather the season during which it was feasible to cateh and strip
the trout® High water sometimes so ‘affeated the fishing of the nets
that it was not economically practical to continue fishing and bad
weather sometimes out short the stripping operations. Hense, a short
period of egg.take ia‘not necessarily indicative of a short spawning
geason. VIt seems likely, however, E:ttho longer periods of cpawi} B i “

taking closely approximate the spawning seasons



It appears that the lake trout spawning neanon lasts from fef to
;;;:y days in the smaller New York State lakes, }ﬁa duration is fairly
uniform in the same lake from year to year. The lake trout of Lake
George consistently aompleted_thoir spawning in abowt a.meel to -tin?dayl
at t? most. Piseco h%z;;dmpe fish for a period of about
.t:ufy days. _

The Iength of spawning season inoreases in the larger lakes. Van
Oosten gumr ldvea the duration of the spawning season in lake Michigan
as October 10 to November :21; Lake Huron, October 10 to November 15; and

‘ in Lake Superior, Oatober 1 to November 6. Seneca lake 1s similar to
the Great lLakes in both date and duration of the spawning season. The
earliest and latest dates on which the New York State Conservation
Department obtained egss in Seneca lake are September 23 and November 3.
These dates are for different years, but the earliec.t and latest dates

were very similar from ysar to year.
4P, The Place of aming, .
Muummmm shelter—
~and_food raguirements of the eges and young, the lake trout lay-their
.~.2ge8 in gravel or rubble.. . Singe they-make no &ffort to vury the eggs
~¢he-bottom.mst. have orevices-inve-which the eggs may roll and vedceive
protestion-through the miny months-of-the—incubation-and larval periods.

of.c "?’ g R R
FP The observations of lbrrlmn (1936), Royce (1936), and Mor— -"wu‘ (16

indicate that lake trout spawning areas -
are restricted to bottom Molom

Aar - p.A‘., e ﬂ
gravel or rubble which is free of sand e mud. S -

mf wqmacﬁ.w wﬂ-ovuﬁ*“'“““'"




T™he location of these auitable areas of bottom in the lake is

(‘primarily determined by ourrents Aw‘nich keepd bottom swept clean.
J\,ﬂq A 4 _ .
O The lake tront will roll the smaller stones around and fan off the ailt)
but they cannot remove sand or mud from the oreﬂ&q:s. Any bottom which

is not swept by currents Alﬂ eventually be/povered with md ,although

in the usual oligotrophic lake-trout lake this process would take a

very long time. Ourrents-in-lakes-Tmet—be-vaused-primarily by-wind-

e il_

PPWwidth of the, oiaan rocks or l%t'ho littoral sorp
is directly dependent on the size of tl'w lake and its exposure to the

winde In the smaller New York State lakes the lake trout ;nl.y k#i)

_fA——'Q.C\l

bo{’found npavming on a windy point near the deep wa.ter (Royce, ua&) on

a
e bottom which is kept clean by wave action. A typical example of mdu

shallow water spawning is to be found in w lake, New York, - - /<

In larger lakes the lake trout may ﬁﬁhu deeper water for their
o(. LSS

upawningbm Milner (36%4) reports that the lake trout in Lake
Superior spawn in from 7 feet to 15 fathoms of water. Evidence of
spawvning in the deep water was provided by the capture of ﬂpe fish at
that depth and by % raising in the nets /,/ fragments of honeycombed
rocks containing eggs. In Seneca Lake, New York, the lake trout are
captured for stripping in from 100 to 200 feet of water at a time when
no lake trout are found in shallow water. T3 (Agst these Aake trout

are captured over bottom which is suitable for spawning ls

strong evidense that the trout are actually spawning in thg,.Q depths.
M' Iﬁ\n \.J-i‘-r(ba_\n._.‘_. JF (e

Further proof was provided by the oapture’\in Senecea Lake in April

1940 of a lake trout fry 25 millimeters total length in water

130 feet deep,

2 g



There is much evidence that these deeper spawning areas
are swept by strong currents., In Seneca Lake the hatchery
fishermen reported the t the ir nets were often rolled ower and
orer by the currents. In this same lake off Peach Orchard Point
the 40°F, isotherm rose from a depth of 260 feet on September
29, @941, to 100 feet on Océdber 1 after a strong sowth wind.
On Oectober 7 it was back down to a depth of 230 feet. ©Such a
change must be accompanied by the movement of & huge quentity
of water,
g;Theae currents in Seneca lake and the other Finger Lakes
have le ft evidence of a prevailing direction of Plow, A4ll of
these lakes are very long and narrow and lie with thelr long
axis in very nearly a north-south direction., Seneca leke is the
largest lake: about 40 miles longand 3 miles wide at its widest
poiht, The prevailing winds came fram the northwest or the
southeast. Thus the winds blow obliquely to the south on the
east shore and obillquely to the north on the west shore of the
lekes, The general result of this tendency has been to farm the tips
of deltas to the saith of the streem mouths on the east shore of the
lekes and to the north of the stream mouths on the west share of the
lakes.
In eddition to the characteristic orientations of the deltas,
* there is a definite gradient in the size of the meterisl deposited
in the parts of the delta., Off the tip of Peach Orchard Point in
Seneca lLeke down to a depth of at least P00 feet, only clean gravel
and rubble could be found with a clamshell dredge and noted in
bottom photographslfig. 3). The lighter materials , sach as mud, were

mn.-(‘*g €13 2 iy —
eposited in the coves adjacent to Peach Orchard Point,

T !/fv sPentiang gg)




Evidently: ‘other deltas in this leke have similar deposits
since the leke trout are eapture_d in large number during the
spawning season near the tips of the points.

Q/The &‘o:"l":as found no evidence to indicate thet leke trout
select a lake bottom supplied with spring water for the deposition.:
of eggs. The spawning area in Otsego Lake was on a fill about
100 feet out from the originel shore line which was bedrock and
showed no evidence of any spring seepage. Numerous water tempera-
tures teken on the spawning erea and in the nearby leke at all
seasons of the year showed no difference in temperature. Additional
evidence was noted in the presence of an equally thick ice cover
over the spawning area on Mareh 31, just before the spring bresk-
up, when eny sﬂ.'infgs should have caused same erosion of the ice,

No mention of the presence of spring water on lake trout = awning
areas has been fomnd in literature which the&‘-‘;ﬂhas perused.,
It 1s conesluded theat (unlimar species of trout) spring water
is a negligible factor in a lake trout's seléaction of a spawning

area,
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All of observations 6ﬂ the asbend upmingl\of lake
trout were made at a spawning area on Otsego Lake,New York. Otlzso
- L+ 8

Lake is about eight miles long and averages about thres tourthn/\mila
in width., Its maximum depth is 168 feet and about 90 percent of it is
more than 60 feet deep (Odell and Son_p{tng. 1936). Chemical conditions

are ideal for lake trout and the lake has prcducoil 'fnirly good lake .

trout fishing for many years. The spawning area

one wﬂg‘knm to the

covdd ba
area was situated along the middle of the west shore opposite the

which was kept under observation was the on

local residents and the only one which

deepest part of the lake.
= A "‘([-"- a2 O\ W iee=
\“Obsgervations were made = on. November 16,

30, December 1y and 5, 1940 and on December 1, 2, and 3, 1941. The
trout were observed from 7 a.m. to 11 p.m. On some of the above dayl)
but mostly the area was visited in the evening.

Some trout were aeddwe on the spawning area at all times of day
during the spawning seano:bhut most of the activity was restricted to
“ the: evening hours. During periods of bright sunlight only a few males
could be seen and these kept to fairly deep water so that observation
was difficulte The direct rays of the sun were ocut off by a mountain
at about 4 p.m. and about this time many trout would appear on the
spawning area. Both males and females would arrive and the males would

start courtship and attempt the spawning act. The peak of the activity
Ol LN

i
W/\fﬂm 5 pems to 9 pem. later in the evening the trout again

2|
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The males began their courtshlp upon the appearance of the fe-
ol

males on the area.

female in the side with .' snout/and then-be attempt the

T g v aeAT
spa nﬂ act. two or more males 4o court and

nttempt‘to spawn with memlo at tps same time. During the sourt-
ship the males displayed the characteristic coloration “;;/l_,
and commonly held the dorsal fin erect. These displays

were apparently identfé.l to those noted by Merriman (;gﬂﬂ’)

The spawning act or attempts at 11’.@3&&“& 105 one or two mximgxx
males approaching a female, pressing against the female's sides with
their vents ln“oloae proximity and then quivering all over‘( 5
Ulua.Itly t’h% rno;uths of both sexes were open and the dorsal fin of the
males held erect. This act was seen olearly at oclose rangegeveral
times when no eggs or milt were expressed. On two oooni\gm a cloudi~ ,
ness was noted in the vieinity of the vents Whiohéas,‘*‘y oaulad by

thid

emission of sperm. No eggs war: a::n‘; ‘::::\f peobsbly could wet have Dbeen
aevn because of the distano&f\:nd :ho turbidity of the water. No other
lo:.' or behavior was seen which could be construed to accompany ovi-
poi:ion. MMOM attempt at the spawning act is
a part of courtship and is repeated over'and over again until the ful-
f£1llment.

¢ The spawning act was 'nogﬁmtf B&Eby two or three trout -
but often by several. As many as seven males and three females were
seen at one time all pressing together in one large group and quivering

in unison. No spawning act was seen to last for more than a few seconds

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



gompletely her ovaries. It was impossible to follow any pair of fish

in the milling group, but szmim like monogamy

evider
exists. The females Mly mated with any male that came along.

No tendency toward oviposition in any definite place on the spawning

area was observed. The trout mated at random all over the area which

had been cleaned off, Nor was any attempt made by either sex-to bury

eaarg Tv
the eggss Thls sceming carelessness % the fate of their young was

Justified upon attempting to find the eggs. A casual examination of

the bottom roawesnlod1 practically no eggs but upon cesefuily turning over

Py

. the stonesathe egge uould be picked up by the hundreds. Eggn re
. w{,_\\v" =2 Iy ‘1 Ivh
covered 1n/‘trom three 1noheslm to foumbeen ras% 'l'hoao

c ,;s‘\ o \ \
“taisan fn more than two feet of water had to be taken in a Peterson

dredge and no estimate of th?‘bundanoé sould be obtained. f—y!/élong The

B
shore in less than ﬂa feet of wataxjAwhere only an occasional trout

was seen lpawnlng)from 20 to 50 eggs could be recovered per-square-foot

iy

of bottome The eggs were difficult to pick up, /The slightest motion
' _ into ~ Lo n LAY
of the water sent them rolling further zmx® crevices g!dtha rocks. In

their aolaotinn of the b?ttom on which to spawn the lake trout had
S
undgael y arrangedAfor ﬁ\qhalter ’ their eggs and young.

ilize a soarse gravel cy/i-ubble bottor
but sometimes in deey’ilatar. The migratio

/."' —
ter summer habitat is very short. MNo period \of-fasti

i
servedy the trout feed right up to and through the spywning/seasone.

3y



disappeared until ondy e 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 ocecasional}yy giving the stones
a little fillip with their tail. Several male trout s owed
considerable abrasion on the lower jaw efd under side of the tail

_ S. th
to Shemmeshly cleanyseveral hundred Square feet of botton‘y‘

waottilinias so-Phesn that 1t was easy to distinguish the erea

on which the trout were working even when the trout were not

from thi ennin nd digging. The result of this asetivity was
r st g a g8ing a vity "#""Gl'ﬁ

present.

t}ﬁt hes been the experience of the New York State Conservetion
Department in netting leke trout for spawn that the males appear
in the nets on the spawning area earlier in the saason) and usually
more males are caught. From this experience,and from the fact

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

2
probeble that the males are almost entirely responsible far any
¢leaning of the spawning area prior to spawning.

Belying their appearance ‘the males are not pugnacious.
Ocoasionallypsne would meke threatening motions et enother mMale,
but no vigorous fighting was observed. Several whitefish (Ceregonus

clupeafermis) and a large eel (Anguille fastonierrsis) were seen

emong the milling lske trout and were unmolested, It was noted,
however, that the males were nearly of the same size. Perhaﬁs
they had alreedy disposed of any venturesome small malesl

Merriman (%:) and others have noted the spewming lgke trout
. splashing at the surface. In Otsego Lake this was noted only

' ¢quentl ossi bl
M, H because the spawning was on & steep slope in

\ ok’
from 2 to 15 feet of water and,j}eepenqthan that in which Merrimen
hadmto \‘r\!\rl '3 'z'lu‘--_., (‘_'\b','-‘ ‘ "-1;‘
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ENVIRONMENT AND DEVELOPMENT OF EGOS AND ¥oUNG y:
NES L

| L

It has been a§ong\-char1ahad belief of fuh-oulturists that the
natural spawning of trout is a highly inefficlent, hit or miss process.
Wy bﬂluqugi EE!:;;uuafVWAl.
All oritical investigations have shown . case.
White (1930) was able to hatch 79 pe!&ent of a lot of naturally fer-

Brvates r MWM—
tilized .egges removed from their redd and placed in a hatchery, and 66

I

per oent of another lot placed in a screen basket b;ri:? abaolc in the
redd. Hobbs (193'?] after intenlin\jinveatlpuo} of brown trout, rain-
bow trout, and quinnat salmon )Nﬁ. found that an average of more than
99 per \oant. of the eggs were fertilized. He also found that subsequent
heavy loss in the pre-eyed, eyed, amd alevin stages was a result of ad-
verse environmental conditlons., Under favorable conditions the natural
reproduction was a highly efflcient procese.

3 ‘A test of the effioiency of the natural spawning of the lake trout
in Otsego lLake provided further reassuring evidence that natural repro-
duction is efficient. On Dooembar 28, 1941 about 25 days after the

trout were observed on the apawning aroa)a gsample of 309 eggs was col-

lected from under the rocks along shore with a small rubber bulb and

tube. Of these 309 eggs, 18, or 5.8 percent, were not feEtﬂi:ed, and

Vv iR
47, or 15.2 pe:f"}uant, had died from some other cause. po:f V!cent
were alive and apparently entirely normal after having been on the lake
bottom nearly a month. This percentage probably represents a near mini-
mum figure for the survival (exclusive of those eaten by predators; see

page 58) since the eggs were of necessity sollested in only a few inches

e

.



of water where they wére sub ject to heavy weve ection, The vast
me jority of the eggs were seen to be leld in deeper water out of
reach of available collectigg epparatus and where they should have
been more adequately protected,

i'j
Temperature Requirements; ¥,

Leke trout eggs appea§:¥0<hsﬂﬂ require ané:;ithstand slightly
lower temperatures than th: 7s of other trout. Embody (1934)
found that brookﬁand ralnbow*@rout eggs suffered excessive martality
and é@éeveloped at a differﬁ?t'rate when the water temperature was
el W 3‘7.4°F.ﬂ{e founci:th:;: lekeytrout and brown trout eggs

! oy ot LW

temperatures
.0 some caseg

“1%%4 Rainbow trout eggs suffered high mortslit

ow 43°F, but Bmbody thought thetathis wes

to inferior’eggs.

followed the seme rate of development down to 35.2°F. and he judged

wo i\
that developuent proceeded normally. BrookXtrout ewes ﬁ%i-uaé}

.*._ww'

epawn in spring water so thaq46ggs are not subjected to near

freezing temperstwes during the winter (Greeley, 1932; Hazzard,

o ety X
1932; end White, zbiﬁ). Rainbow trout ! gﬁawn in the spring

(] °i*a

when the water is warming (Reyner, isﬁt). Cook (1929) reports
that leke trout eggs develop satisfectorily at the Duluth hatchery
where the weter temperatures remein et ebout 32.5°F. throughout

)Y o—de
the winter. Thg“incubation period of the lake trout eggs in Otsego

Leke q(@ indicates an average temperatw e of between

i af™ 5:1-.
36°F, end 37°F. in the egg development tebles of Embody (ko).

At the New York State hatchery at Rome, high mar tality ocecurred
o
in lake trout eggs developing et water tempe ratures of over 50 F.

when other trout eggs developed normelly. In other hetcheries,

é? I*t Qwer tgmpergﬁurea/Flake trout egges from the same soirce developed
f na mal lya """

26
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hese facts would indicate that lakegBrout eggs can develo su -
e gﬁy ﬂ (E4 P & P§¥ success
/ in a lake in the winter as 1ong as they do not freeza,?!-hoy do not

requlre spring water. %2

N’o dq‘E %ava;lable o# the temperature requirements of the alevins.
) h o e V}

In Otsego Laka hoy le the spawning area when the water te'nperature
ke..»r Py o)

was about 55°J. It seems ly hat they would avold tem-
peratures of over 60° P. /A 3 I \
:m Bffects of atio i’ |
M—vama—wm”w-ﬂu t .
Ansan

‘adlcates-astruEvntte Ay the survival of em/(m-num because they =a

do not sonsider the removal of eggs by wme predators. Predators are Crndant

an ever present danger to lake trout from the egg stage almost until the
time they mturoégnd canse a llou which is exceedingly difficult to
evaluate. No precise measurements have ever been made on the effect of
predation at any stage in the growth of wild trout. G ‘,7‘,':_,--'
Many are the potential ﬁredatorn of eggs and alevins. Table@
lists the animals captured within 100 yards of the lake trout spawning
area in Otsego Lake during April amd May 1941. Many of these would
destgPy ogas if.%were available to them. Atkinson (1931), and
Greene, Hunter, and Senning (1932) found that numbers of lake trout eggs
were saten by nuokarn(m mmg_n;g and bullhnadaf'(.im;m[
mm_q_ﬂnb.Both of these species ocour in Otsego Lake althc;ugh they
were not captured in the immedlate vicinity of the lakejtrout spawning
area. Greeley (1936) states that a fisherman reported finding lake’grout
egps in the stomaohl of the Otsego Lake whitefish. Rayner (-{;gﬂ-l found

many lalthrout eges in the stomachs of the adult lake trout. A female

AV Y
i
-~
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Shyatt

1 edult lake trout (Cristivomer n. namayousn)fllA(Notropis

hudsonius)?” 1 blunt-nosed minnow (Hyborhynehus notatus)? 1

chain pickerel (Esox nigem)y 17 yellow perch (Perca flavescens)

22 johnny darters (Boleosoma migrum olmstedl)y 1 smallmouth

bass (Micropterus d. dolomieu) ¥ 4 common sunfish (Lepomis

gibbosus)? 13 rock bass (Ambloplites rupestris)s and 1l slim§
E1DDOO8US

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

the time the nmlevins were absorbing the yolk sac end leaving
the spawning bed. Such negative evidcnce is inconclusive but
reassuring. 71t i~s imporsant to note that most trout egg me-
Fr dators have been indicted for their activities during the time
the eggs were being laid end not efter the eggs were hidden in
the grave
P L t is ae¥ concluded that the lake trout eggs and alevins
ﬁ’ suf fer little from predation after the spawning season, and
that during bhe spawning she eggs which are eaten are only
those left exposed on the bottom. | o
Development of Eggs and Al vﬁns;fo)f?a

o e\ N '
Greeley (i) collected eyed eggs and newly hatched alevins

on the Otsego Leke spawning area on April 12, and more advanced
alevins on Mey 9. 'I*hn;*.took newly-eyed eggs on Iebruary
17, 1941, end later-eyed stages on Merch 31, 19417 sk by
chopping holes throaugh the ice. (The lake trout had been ocbwerved
spawning December 1, 2, end 3, 194(1)’ later,on April 27, with
the murface water tempersture 4401'., newly hatched sae fry were

taken,and on May 17, 1941 meny more advanced fry were teaken

(temperature deta in Figdf¢f@. All of the steges were taken




from the rubble on the spawning area. (Several hauls of the trawl
in the viecinity of the spawning are&on April 27 and May 17 pro-
duced no fry.) Both Bggs end fry were well buried in the stones,
The eggs were teken wi th a Peterson dredge,and only after

the surfade stones were removed c¢ould the eggs be found.

Y/
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‘and only after the surfics stones wers removed-Gould the egge~¥6 founds—

The fry'were all taken with a travl fitted with a heavy weight opt in

—andoly Aoy sof Ot
front H—&H.-’-Afhe stones. On June 2, 1941, 18 tows of the trawl over

the spawning area, and in the viginity down to depths of 60 feet failed
to produsce any young lake trout. They had definitely moved from the
spawning area and the habitat of the earliest feeding stages was still

uniknowne

AMQ«.&J»\M
\* Comparison of the development of the wild rry and those grmm in

—>, 199/
a hatchery indicates that ¢he—dime.of hatching in Otsego Lakehnl about

April 15 and the time a.t whioh the fry the shelter of the spawning
= gt S | '
area was “ May 20 A 25.

In Seneca lake where the lake trout spawn during late September
1 @

and the month of October (temperature data in Figure 9) a single ad-
5 ]

vanced fry was captured in about 130 feet of water off Peach Orchard

Point on April 2, 1940. This fry was considerably more advanged than

a hatchery fry two months old. - in-addbtiony—the—fry-from-the-lake-
\

This would place the time f
-8 f r I 'Y f
of hatching in late January and indicate an incubation period of seswt

four months. ' -
g7 o buiido

siderat on of ¢ bottom tyme and theAinver ebrate

1nha'bit 1 of he lake trout spawning area in Otsego Lake

t e striking resemblance of this area to a typical trdut—
stream environment. Clean gravel and rnbble bottovq inhabited by ston.f'fl”

; and mayfly nymphs and caddii larvae m would o@y \be . xf
iy
auociatad with a stream instead of a lake. hrhspa—tbtr—h-t—fscm

Certainly

]




it seems that lake trout fry and fingerlings would ‘fare best under ocon=-
ditions simlilar to those selected by the young of other trout.
: - pide
" This trout-stream-~like environmment in Otsego Lake gave the=awdher

EhatF—wevldba ap G
high hopes of-beimgeable to capture the early finserlins stages in the

‘V]L‘ ‘g,' —

vieinity. But all affortn were ofeEOTGYALl. !m Fr?ps and trawl)
~Ware unsuccessful. 'I'hn trout may have moved out of the vieinity or have
been wary and 1921 sheltered enough to avoid the nets. The only reference
to the capture of young lake trout which was found was that of Kendall
and Goldlborough/ (1908)s They captured several young lake trout 1.87
to 2.37 inches in length in small spring tributariel of the First Con-
necticut lake on July 16, 18, and Auguutaio. This oan not be
conaidered a normal habitat since the FNew York m Biologiaal Survey
captured no small lake trout in its extensive aainir}g of the shores of
Adirondack lakes and ntreams) many of which were adjacent to laks trout
waters. Doubtless smll lake trout are ordinarily inhabitants of the

deeper waters of lakes and probably they seek rocky bottom.
i ""’"

Notes on the Oasture af Juvenile }9}9 'l'rout —
ol
in Keuka Lake '/ . b Y ) S
: _;»i‘!l — ‘ S: o

Intermittently from April 18 to September 16, 1940, an effort was
made to capture the fingerling and juvenile sizes of lake trout in Keuka

lake. Their oapture was attempted with glll nets, trawls, set linoa,

A nuwm w—‘GF/"O !
- /Qne’ hundr
£got sections of gill nets of from 5/8-inch bar to 1-1/24insh bar were

and minnow traps

set for an aggregate of 67 nights at depths of from 10 to 130 feet.

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

¢
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A set=line equipped with 80 No. 7 hooks was set for 4 days
covering depths from 15 to 40 feet. Minnow traps were set for 8/df
days at depths of from 40 to 80 feet.

¢ The net result of this fishing es fer as leke trout were
concerned was the capture of 41 lake trout (ell in gill nets)
of whiech 13 were more than 15 inches totel length==ths: minimum
leggl-size limit in New York State. The stomach content o the
13 legal—-size}‘.ltnéut and of 11 other legal-siza trout gathered

from anglers was 100 percent sawbellies (Pomolobus Rseudoharengg_.)

or tididentifiable fish which were probably of th: same species.
(Anglers report finding practically nothing but sawbellies in the
lake trout stomachsy)

The lengths and stomach eontents of the sub-legel sp ecimens
are listed in table§. Of the 1 specimens between 10 end 15
inches in length, only one hed eaten arthropods, while the
prineci 004 of those hetween 6 and 10 inches was arthropods

o

(mostly %is relicta).

In most cases the cepture of the lake trout was very erratic.

The 10 small specimens teken May 1l were all teken in the same
place gt very nearly the same depth of 100 feet. Nets set in
the same plece on following nights caught nothing. The other
small specimens teken during May and June end all the larger lake
trout were caught one or two at & time in different plmaces but
almost entirely at depths of from 80 to 120 feet.

QySome cons;:ency, however, was found in the capture of the yow

lake trout caught September 11 to 16, 1940, These were tken two=

or three-per~night in 5/8~- to 3/4-inch bar-gill nets set in one

s
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restricted location between depthes of 40 and 70 feet. This place was

off the southern tip of Bluff Polnt)m on EXYRXYXTEBXyXERd

a very rocky m’lsteep underwater slope. Nets of the same MM in

the same depths in the xaxm viainity on mixed mud and rubble botto“a.iled

to catch any trout. Large lake trout were taken in larger-mesh nets

in the same a.rea)ao it seems that the Juv;niles must have been relying

on the shelter of the rocks for protection from their voracious elders.

- Scale ua-uimtion_;ndioateil that these 6-1/2-to 10«inch trout were

yearling:and two-year-olds. Since the lake trout of Keuka

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

(see pages 62 and 63) a rate of growth comparable to hatchery growth

would allow them to reach only two or three inches by the first Septem-

ber. Fossibly these fingerling fish could be found in some such loca-

tion as the yearlings. Lack of time and equipment prevented any further
Shol eSS vme

effortin this direation but i1t is a good plase to *h'p the search

in the future. SR

4G
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= A 1ist of the animals found on and near the ,
Lrtian ,170.,..!%2)’1?.
lake trout spawning area in Otseszo Lalcef _

Goelenfer:a‘ta / plm—

Hydrae gp. / )

(2 ) _Platyhelminthes / ———

Planaria sp./

(5 Arth‘i—'oooéé/ N, SSRGS SR e
s Amnhinoda// E'.‘Hs-hi-eu&!)—
H 313115 BT)/ _-A%F#T-ﬁ-o—# .
do Neuroptera e \J'
/ [ cvena) flde rf/\/
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, ZEphemerella sp.
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' Hexagenia sp. e
| Ephemera sp. #do o
@y  Odonata
J d’
"4 Gomphus 8p. _ (Ny ) RA A QI
- Didymops transversa pEl ‘ﬁ
Ricorgulia princeps " &.L, ’.)nag é!
Helocordulia uhleri gl
Weurocordulia obsoleta o L s e
Arcie moeste W [Janiatd
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Arthropoda (cont.)

L4

o/

Trichoptera

1 4

(Gesidmo—itiery

S8tenophylax scalaripennis

Molanna 8p.
Phrynganea £9.

A
qlggggggmat;ygg( two or

more sgééiesj

Diptera

Chironomus sp.
Tanytersue ep.

A

ollusca,” g

Gastropoda / {Smetis)

-Cﬂardata

Limnea gp.

(Laﬁvae) Calelira Fé“’

‘. (Laﬁva;e) (Mideesd Fff,)

Poand) Enaid
W e«._f! - Jar oid

Planorbis sp.

rilgei;cy_poda (hpmae)—

One unidentifiable.

Pisces

do

Coregonue cluveaformis
Cristivomer n. namaycush
Notropis h. hudsonius
Hyborhynchus notatus

Esox niger

Anpguilla bostoniensis
Perca flavescens
Stizostedion v, vitreum
Boleosome nigrum olmstedi

Micropterus d. dolomieu
Lepomis gzibbosus
Amblonlites ruoestris
Cottue cosmatus

Amphibia

Triturue viridescens

(Lowrn

Whitefish

Lake trout
Spot-tail shiner
Elunt-nosed minnow
Chain pickerel
American Eel
Yellow Perch
Yellow Pike-perch
Johnny darter
Smell-mouth bass
Pumpkinseed
Rock bass

Slimy muddler
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TABLE 6.--A list of the enimels found on and near the lake trout

&péwning area in Otsego leke Dbetween April 271hnd Juneﬂ,lQAl

o /,w w»y e

Phylum Order Species Common Weues Stages
Coelanterata - | --==-=- Hydee spe |  ======= | =—==e=-
Platyhelminthes | ~=—=== Planearia g#. ————— | ——————
Lrthrgroda Amphipoda Hyalella sp. At=kisas  |ccccme-
~n—~4‘0.u~—~- Neuroptera | sSialls sp.’E' Alderfly Larvae

. Ephemerida| DBlasturus gp. Mayfly Nymphs
% v mmme=(0===| Ephenmnerells [8) smecmelQmm=- O
Oe | =m——- do==-=| Stenonemsa sp. ====i0==- O
do, | ===== do--~| Hexagopla gj, =-=-d0===- (13
O | mem=—=— 40 == emere sp (0= —— o
Oe Odonata Comphus si%" Dragonfly 40,
0 | ===—- do==- | DIdymops tresversado—-—- 0.
8 . o reei. d 0= o Y B i O
O, e = (0 ——— e (0 = Oe
D | mm——— dO-——-' -—--dO--— Oe
Do, s [ pps O ——— . 7
Do. -—===d08-- | Epallagme i, ----do-—=- 6o v |\
Do, Plecoptere eoperla sP. Stonerfl .
Do, Goleopture*DI_Lf_neu 5P o Whiligig peetle —---- ¥ %
Do, Phrichorteda Bteno. Sc.etc.Caddice Fly Larvae //4:
Do. semmalo--- | Molanne sp. -————d e —-- —-Poy- 7 A
Doe | ===== do@-- | Fhr = m—— =00 o i J
Doe 0 | m=e=— do--- | Glosso. ef%ﬂ‘ —m———— O ——— Do. Ld/’
Do. Diptera Chiro etc, Midge Fly Do,
Do, | ==me- do--- | Tanytarsus gp. ----- do=-=- Do.
Mollusca Gastropoda | Limnee sp. | Pond Snall | -~=-ee-=
Doe = | mmem—-— do==- | Plenorbls sp|l. Wheel Snail | -~cece--
Do, Pelecypode | One unidentiffieble Clam | =—=—--- %
Chordata Pisces Coregonus clh Whitefish | ==ce==- 3
Do, ———mem( Q= Cﬁis%Ivomnr F%c Leke trout--4 —==—w-- !
Lo, =m===l0-=- | Notr etc. Spot=tald shindr —------ )1
Do, wmmm=l0=== | HyDOT ~ ©1C.| bBlunt-nosed minnow =—==- 3
Do. cmmmnlOm-— | BEOX ev Chain pickerel| =—=-=-
Do. cem==d0=-= | Tigullla ©1f.American eel Gosged /
Doe = |aeewm= do--- | Perca et8, VYellow perch | —=—=-=
DD mmmmnlO-=~ | §T1z0 etc. Yellow Pike-pelch —-=--- ’g'
Doe = |eemma- do-=~ | Boleo etel. Johnny derter | =—---
Doe @ |eemn==- do-~- | Nicro etc. Sme Ll-mouth begds - ——===
o | essew do=== | Tepomis etc.| Pumpkinseesd —
Doe | emma- do--~ | ZmbIo © etc. Rock bass IJ -------
Do. ~=mmmlO==- | CoTTus cognapus Slimy muddler  =-=-=--=
Jnzhlpha Amphibia Triturus vipidescens Newt |  e——————
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Lake trout were observed during jﬂg spawning seasog\in‘ulns.4bu4n¢{

lakes in New York Statq/ ,Actual spafning was seen in Ost,go Lake,
New York.’}\m New York State Conservation Department “Furnished P
extensive data on spawn-taking operations and existing literature
on the subjeect was reviéwed.

Except for a striking color change in the males while on the
spawning area, Yake trout were found to lack sexual dimorphism,
The'matured, usually, in their sixth year at lengths varying from
15 to 30 inches in different lakes,

Spawning occurred once each year during the autumn. The date
varied from late S8eptember to early December depending on the
race of trout4 amofint of sunlight{ the change in temperatures and
the depth of the lake,

In the deep water of Semeca Lake one race spawned early, ékziélbf
other lakes studied showed the lake trout spawned Wlw—wa%e-rz
and-usually-later., Increased cloudiness in July, August, and
Septgﬁb r,uﬂnﬁn%gﬂigfmperatures in September,advanced the date of
spawning . Shoaler lakes had earlier spawning dates, At the time
of spawning, water temperature varied from 58° Fahrenheit to 3768
Fehrenheit, but in Racquette and Oglego 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 comsistent from year to year in any one lake,



x ke Bggs were revovered from the crevices in the rocks of

' 79
Otsego Lake. They were found to be X@® percent alive about one

measurement
month after spamning. No ¥BSimazs was possible on the effects

on eggs, affect only
of predation/but it wae estimated to BzEEEX3NX¥X3N egge which

failed to roll into the crevices of the stones during spawning

/M%
The 8cgs hatched in Otsezo Lake about April 1§ﬂandA_e the

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

on April 2,/94° had in October
in Seneca Lake/where the lake trout/spawned early/in deep water.
Its development indicated shat hatching occured in late January/
Extensive operation of a small beam trawl, set lines, and
in Otsego, Keuka, and Seneca Lakes
minnow traps/failed to produces ang lake trout between the
advanced fry stage and a length of about 6 inches.0 Twelve
specimens between 6 and 10 inches long were captured in gill

netq{ ‘hese were found to be one and two years old and to

be feeding mostly on Mysis relicta
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~THE-BREEDING HE‘E_TS OF THE LAKE TRQB»!-"IN NEW YORK STATE
N S
Introductiom__,. P

,&Lwd A lts Q:é e
g y&{é lake trout,
: h
‘iﬁi‘ltivomer n, namaxcuah,:\%;idely sought in 211 of the more

Tliin
accessible parts of i4® range. /ﬂ ie one of the most mzmxhk

I

valued food species in the Great Lakes where it is the subject
of g“inajor fishery. 1I& smaller lakes of the northeastern United
States and southern Canada where commercial fishing usually is

prohibited it is highly prized as a game fish,

been accompanied by
Thie popularity has X&8 23 severe declinee in the pOpulatione

" \v T S M
of lake trout in some lakes, notabley Lake Huron. /\!htl “evisijﬂg

ke g
) 3
corr8ctive measures £67 such declinee as well a.m \
/QMCMM

Aintroduoe thise desirable gspecies in additional lakes, m/

—

//)?etailed knowledge of the habite and nreferences of the speeies/

particularly of the eggs, larvae, and juveniles below the

\ ~slges commonly caughtl

) | fed ﬂ/ ; - ; :
- Probably because of ekh\bitat Mrﬁ ﬁ.moet nothing

(ie known of the habits of young lake trout, Very few wild lake

trout less than 8 inches in length have even been seen, the ! v
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.the head alone.[l?heumalea havgaa slizht tendency toward a

MM"L ;SLLS,_ ‘,\&\

salmonﬁf

SEXUAL DIJDRPHISM

e ettt i AR S W lmmhg

e

~£;The_1ake trout.&ﬁ iqua among the salmon family jaf $ha

almoet complete/tz the malformed jaws or kyp common to
0oC anmmiin 0D, ou.d fww{.&«wwdb 2 \.(E«fu{. -z_,u«,oy
mature mataze males of otber @pectqs.,\Ft is nearly imnoasible LA

to distinguish the sex of mature lake trout by examination of °

v) ps - - ) : . b
3o N

" NS
more pointed snoutmﬁl.* g appare apcty critical comuarison )
fﬁh*_;;ud

of many individuals haan*) : s 5
&\h___ ﬁﬁﬁ” me,gzu,ébdhezi;uxau“zé

The kype attains 1ts maximum development?%ﬁ”ihe Pacific

migrate enormous dietances to the spawning ground

and uhinh'may live entirely on stored food for almost a year

_______,_L__,___,__

Prior to BOaWninng /436) % g ;_{'z"—;—:‘ﬁh————mq__

6&4,“%1:/

on the material mobilized for the development of the gonade differs .
ﬁhwwaquauf '

from that of the female. The ovaries would have a general re-

quirement for stored materials while the testes would recguire

.

. ; “TUAA
little albuminoids or fat. These materialjmay be utilized in

the growth of the kype_inafead of being'excreted.

B il v T -
cad & 2 e . e ey m—— 5 | -
S S e s e e TSI TSRS, L PR R e Rt SO 5 2 sk ._.-.x a.«-..L DT 8 o B, 4 A TEPE e . — VA SO IR ¢ LY S [

B~ ————




and eidee with a 1little yellow or orange in the fins, There

?
between xvo”
5;3 all graduatione/theee‘and the very dark trout of the bmown-

‘ ' and in which
water Adirondack lakes which have stronger colors, ¥afkxmExtkExkazk

Her
the sexual differences are a little more pronounced. ;Ege males
angxfins wal,

o

tend to have =z more b;iiliant yellow, oranée, and black in the

\ sl X T ‘ - lake
paired fins than the females. Ehmansv’ even with theee/trout

it is not alwa s possible to distinguish the BexeBtﬁ“d-zza'd&L‘44
pé.za oy L

L e .._._._..._..._‘.-‘ -5 '.'u..lnn_......u‘,__ 13.1(8

Thie normal coloration is greatly ohanged inesides (male/trout
N B i 4 i s P i o i —— M - g
/‘r ‘ __...-—-—-""_- . . : '/ i g

when t™-c% are sexually excited on the Spawning area. i%oﬁ

»

%htr;giee=are courting the females

Snsztnxx:xnxnnaxh; the chromatophores on the back contract ﬁé*

-1 |

w\m\(\'\"g ' -
ﬁ:at—‘?'he back anpearﬁ very 1igh't colored, wHAi the sides, ame F »
) ] |?:_| 4
. . G s | = 1( \_‘
flooded wijn_pigment become 1uetroue,a1most blac%K(figﬁ%p /K ¥
‘H,-q,*s"+ F:buv‘- \ ‘TH‘ . /}. :

L St
" Mer rimanbilgss) observed this condition in the lake trout of

—-—

Squam Lake and it was seen by the au'tho'z- in Otsego Lake in 1940
_and 1941 Thie At this time selected fish were Speared and X%

wefifgfﬁ gmii'uwza
_ther coloration‘ was found to be restricted to the males,

during courtin or soamni
Stri}king as was this coloration nuﬁgaxgg kex the cof§}e

\ '& ¥ -
were most ephemeral. After the fish were netted or speared,

N

the color differemnce could not be detected
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Fry and Kennedy (1937) estimated the minimum age at maturi:

N

K

of the lake trout of Lake OpeOngo, Algonguin ’Pa.;.-k, Canada, as 1

i cérresponding to . N
ﬁ.fth year of 11fe (oresumably ¥£3X 4 annuli) by means of the

e " mﬂ’" <

modes of a 1ena'th frequency distribution / f’:.::f-‘am they had onl;

LY S

;,;//e lake trout :1ee§3 than 13 inches lbng)a.nd since my observatic
¢ W, wiB T : ' 1 :

mdicéte very small g'rowt:h of. lake trout_in their _firé{: yea:;, I
believe that they assigned an age to each mode of one year less

than it should have been .

!

g - o — - e —

-fm doTis Ok M«w &, Aot i S ienn T O 0 ST

Mol o, St Q93D gohy G\ F
,“%- uacured hia flrst eges from tho-faml"eg(a—b!!a- ager\af" a& years
@25, gt TS ERNG GRSty iy
and's ﬁgi months.m 1angth:~,q£; 18 to 26 inches.. But. at this time, .
" ; ‘. L

onlyﬂ% famlel out of aomut’xat leu than 3, 000 malaa and femles "

:_

. ol
e lpamd};afproducod ouly an average of 962 ogg-a per female.» To data

yiles “Tigvs 43,3:

an subaoquent upawn:lng was pr;\ nted hut certalnly the mjority of hia .
A ﬁsh did not sparnﬂ:efor& thei;% years B. ber felt that thil agg

ot 3 )
ﬁ

a.t mtnrity waa compamblo m that cbtaini.& wwild ﬁ.lh. He givel

t.ha leng-th of tho trout at tha ond ef their ﬂ.rat. aeoond th.ird, and

- ™

rmth yearl of ltfo a8 10 14. 15 ta 13 and 18 'to 26 1nchu -7ca-

e,
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b
i

e ",pootively. 'l‘hie rate of growt.h 1n the ﬂret and. second yearo of

5 11{3 1s markedly greater than tha.t ezioting in Keolm Lake. With thil.s

3 .tgrt Lt 1o poaeible that the hatchery fieh lpawned earl!.er tha.n they
- 0a = SRR Ve S
'ou1d have in the wild,am’i.s own to ‘oo thuﬂuee with soms other

¥ ,pqoieo of hatohery reared trout, eepeoially broo‘l: *trout.

—. R . -l
3 A ot T T R T ' : T
mtever their age.w growing la.ke tron'c of Seneca. I.ake K

: 'm la‘xe trcrut of Keukn I.ake New 'Ior'u: mature at a total RO
B 1angeh ot 18 t.o 24 1nohes, 'w{ n Slmnoatelel L&loe, - T e LR AT
o howwtyh “ouf T A R
Hew Iork,,\,Bayner (1941) oaptured ma:w meture 1a..ce trout_ ot 14-and: 15
W 3 2o&d - %
inohﬂa fork: 1ength (Elotal.rlength.wouldehe about 1—:5/8_1nohes_greaterl.' -
o ‘c,.\z_n.s Bl

4’“ ¥ Pry l1939l reporte thst the minimm size at mturity in some Axgonquin

Park. Gauada, M"varien from 14 to 18 1nohea according to the laloe.

= T a2,
4:“} ALY ht.s,,--v-bjnias-} - 8Wf AR TN

j To owlouely 1nr~-1akee w&th rapidly grovring populaﬂone oi' lake trout a. ;-- .’c.*«w, ;

" A mlnim 1egal aize limit or 15 1nohel ouoh as exists 1n New Yorl: Stato ﬂ,z“w?' "
'.‘"*;' A & 9‘: “."’-"""““‘«‘”’Mf@ etiarit? BB yut kN forgi STty Y
» permitl the taking of many ° ture fish whioh would otﬂ*1~grow-rap1d1y
t O ey s iR ST 772 ) AT AR o YR 7Y AP v o ;f_,’_bdd’

-forueeversr-year. If.hei gns— of- -overﬂshtng appear In‘ theoe “lakeo ~tt
ﬁ,t’?—mw‘%«»@dmmﬂq o W S g i SRR, G T AR
B - mlght-.he.-higlﬂy*destra'ﬁl‘é"from th " ndpoint"of ﬁaherieo management
‘ ﬁ' i A }_ﬂiﬁ‘n.,q._ _-i{l AL A A S EG i r--‘- YD VT N~ WL YRR R WAL ek .,.1 """“i‘
\'\, t raile_‘{ min&mwlogr lt:o—ltvnitr to 18—-1nohee or, mre. P :

R ‘.__fL-H ff.{ "';ﬂ,_,-v-g" iy T3 .&;L Tiwrd, i"—«_...»!w L A2l u’-,' "5“, le‘ﬁ%

o

- Fry and Keonody (1‘337} report tha.t none of the lake trout of Lake i;‘ﬂl bf’/

Opeong-o, Algonquin Par’»:, Ontario. ot more~than 22 inches. fork length ‘“y-
le"a\.wwz i:r‘f i L - -*'.-.,.-oa..mf “"L{,.“

'woro oe.pa.ble ot epamiing.‘ 'Ehj.l geems - to—-‘beme—-ohareoteriotto”peounar*
'3, .-Wf.a.it_.f.m

to'-the-_popnlation*on thntalake.mno_one- has;oboeﬂed,_thia_onndition in

-

' ia ln;r !I’e' York Iakee. The coneervation Department employees en@.ged 1n

spmm tauns operatione on the Adirondaok a.nd Finger Laken reported ‘

vl -
P By 2




AR T R R i dard .L’t— AN L s LE :
P e ;:,?_.-4-;.- ‘«*?*‘_. r whe; me ofyﬁéawni_j &" AR

mtmm only oocaslonally Tl B Sty ﬁ.sh Do '

‘ fot:nd w 1mtjﬁm anthor's more p
o\ ‘any imp v ny_o: £l /

it
_,________’__w ...--...-..-——..._.______ e N?VJ} -"*-"“d ‘{1" #- _._(‘__;_"5 . -

li'nitud obuervationa- ~It 18 likely,after the lake troat are mature
= / et i t

wﬁ? thay my spa\m aaveral timea before,\tha 1nf1rm1tiea of
2 .a"'__' el P e 'f.' AR AT MR
Dol DT o ,,.i,._‘.wiw Nt

A ey,
AT ....;.:r.»- '*a.v"

.mhe lako trout. a.gﬁn- most other tront. apawn once h a year in the

fall when the tempera*ure 1s droppy_:g and the daya are beooming shor

V Small variationn in mw'mng different u?ociu :
? lake trout ong the same spoe-ie-e cf lake trout in diﬂeren‘c lakes, ;
hid |f ~|S- Ll —d QF/:_{GQJ- N

“and among dii'feraut yegrs in the same e-peglu in the same 1
- kot tawi~ o%izlwm ' { o \.{,,_“

bl .-",.‘f-fa..-.a—'-\ ‘{1‘:‘

? '-";‘\.{,;.f '*; ﬂ‘\? :--wl..h : ..C-.,.:-.rw") el "“-""*' i P R A ,_-. L :
ds el 300?01‘ and Bubbard (1937) haVB shm that brook trout which nor- 0 foa
PREL s L5

- ully apawned in Deoem‘ner oould be 1nduced t.o spawn in late A.uguat and L Lg\_w

early Bepr.omber by increasing tha aruount of Iight in early spring and "ﬂ;‘ “‘f"""gd"

deoreuing 1t in’ ].ate sumnar. Biuonetta and Burgar [1940) s atate
4 --there ln no uni;x’?'m oontrol of the sexua.l cycle a.ppllcahle to 511 )

l-'fiah. ; In some fish, temperature aeema to be the !nn.jor factar; 1n
‘dfhor-,ligzt and temperature play coogerative rolesj while in st111
Merriman and

6th;r§ ,light appears to be the mbst 1m'portant'-‘ factor.'.“,




- .;tiaklebao?@‘m;gg _qgg_mﬁutchelll, oonaluaed thst:ﬂight 1nﬂu-
t ‘."anced oogenmia ’but nut apermtoganuis while temperature tomvmat un-&»‘s

11 "'1ng tima of brook trout could ba influonoed by the food aupply. Er‘-“'

._,._schedl (1941} on the bauh of Iaboratory experimnts on the fuu.r-apined.' R

PQ_

' ‘_“-aqu.illy aﬁeated ths maturation of the gonada of both naxas. lIoan st.

' s al. (1930) oonnludéd on tha bauil of feeding experimants that the -pawn-' ‘

et
.#\ I

{1iivp o p_’* "U' \‘

o amimttom ot_hil—ti&bs"indtcaéet that tho age at mturity could Yo a.d.-

vanced or poatponed by 1ncresling or dacreasing the amount of food red

ta the hatohery trout but tho qusation of changing the da.te of spawning

- r 4

or mtnro t.raut waa not clariﬁed._ L gt
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in the other, and the weather bureau data on a2ir temperature

and cloudiness can not be amxE a precise measurement of the

The period .during which the lizht and temverature changes are
temperature ar and light actually affecting the fish./ &F®n,
(:_im\ortant can only be surmised

Qﬂ;o" nMJFr‘“1;£;gzg:%%Qﬁ;gg%g%;;;;;—"“““~f'”'f/
hiss 8. In 1238 in Racgquette

sere( very hi-.n‘éﬁ“ ¢ was suSpected of being
S ! o
why no st SVE Y ‘

the cause of eaiehing| almost/lake =4 but it was not certain

m“wd‘y lake trt :@MV X g

whether the mivrations of the £xxk or- the -fishing-of-the-nets-

ORI L &”""‘” ApLERS %&V

Considering that a significant relationship was established

b

Lake 'the water level

in one instance,xtkat and that while other data were inconclusive
' \,|“ . .

they* supooeted the theory/ it is concluded that both. light and '’

temperature influence the spawning time of lake trout.




;bat 1n Rew Tork State the time ef lake trout spawning may vary from
1ste September to early Deoemher.

Lue moat good rulea, the rule that. the deeper ‘the la.ke the later
’thg 1al-te trout apm has an outetanding exception. In Seneca Lake, the

deeput lake 1n New York S ete, the lake trout apawn the earliest. They

thay epa.wn in water from 100 to 200 feet deep at a time well wﬁnce

£l omecompm&ying— the_sp alkdng-operations in- ~ Phe
@«% aliad Acsgad ,JWM¢79F‘EI'$2- W S
phyeml—ehemetembiee—ef-&eneea_rake“and--the time -of-lake- trout._

tWam}er to-those-in--Lake. Superior . ani to a lesgser de-
Wﬂ e ST gl

; - 1 < Teim peratonn datsg ar*’a}"
f the turnover period of the lake. Lgm'e—e—ﬁ-ln He tem t
,;W .‘Z,uz:.‘.m a?%cﬂmuaz'?/?? 7

sta.rt in late September and eout:inue through the month of . Oetober. Here

1

(o

_"‘""' i S

gresﬁn—-l.ake-mehigan-and Lal:e-»Euro:rr

In general i1t may be said that when the lake” trout spawn 1nehallow
water the time of apaw_n;lng appro_x_imt'es the turnover per;od of the la‘s:e.
This turnove:" pe}iod' is influenced h-y the latitude, eltitude, and phy=-

sical charact‘eristiee_ of the lake. In ﬁevg* York State the reaction of

the lake to fl‘le. seasonal ehangea in light and temperature is eloeely'as--

eooieted with the mim depth of the lake.
Warge differeneei in the time of spawning may be attributed
to raoial differencey in the le.k'e trout.._ m1ner (1874) gives the

spawning time er the Siaeowet.( g;igtiv MM%BO late
A.uguat and early September in the deep waters of Iake Superior. In the

same lalm the eonmon lake trout,k ;;Ls;ivomer nggg};, Ispawne 1n
W8

_rrom s;’en feet to-#fteen fathoms ofwater during the month of Qctober

and in early November (Rilner, 1874, and Van Ooosten, 1935). FHubbs (1930) .

has described the B.ush Laks Trout,;_mm npamaycush huroni gﬁ,}-’ and




thﬂ turnover of tha laka.

-

Pl

-ttribﬂtﬂd to it 't.he habit of apawning 1n deep wa‘ber in late summer

raf.her#\ than in the fall as does the ordinary lake trout in the same

18ke e
Dymond (1928) gives the time of spawning of the common lake trout

a8 the month of Ootober in lLake Nipigon. But he points out in addi-

tion that there is a black race of trout in the same lake which asgend
gome of the tributa.ry straama and start apawning about September 20,

and a third race which 1uaid to anawn in deep water from Dctober 20

to NovemberlO.
In New York State the data on the S‘pawning 1ndicata that two raoes
= )

of lake trout exist. One. the Seneca Lake trout, which spawns early in

deep water. and the other which is widespread in the Fingar Lakes and
in -

Adirondack Lakes and' which spawns m shallow water at about the time of

'I'he aiza of tha aggs provideu further evi-‘

4

f danoe of racial diffarencea.' New Yoﬂc Stata ﬂsh hatchary fcremen ag;reed
lake
that eggs from Sensca Lake/trout averaged about 240 per ounce while

eges of lake trout of comparable size fror:: Adirondack lakes average about

* 200 to 210 per ounce. No measurements of the actual diameters of the

eges were available but the counts of the hatchery foremen appeared to

be fairly consistent. (It is a problem worthy of 1-hquiry in any further

racial etudlies). D. C. Haskell (Unpublished material gathered in 1941)
algo reports that the Seneca lLake trout grow significantly faster under

hatchery conditions than the young lake trout from Racquette and Upper

Saranac Lakess e

With these diffefencea in reactions and spawning habits it would be

desirable to determine 1f the Seneca Lake trout can adapt themselves to
|

o rn




fishermen réported that their nets were often folled over and over |

tmlly only gravel and \rubble tc he deposited off the tip of. Peach

5

Further 'prnot was providéd' by the captﬁre?of a lake trout fry 25 milll-

metera total 1ength(£ Seneca Lake in April 1_@1n water 130 feet deep.

Therelis'mﬁch evidence that these'deepe; XAXBEXXA Spawning

areas are sweot by strong currents.. In Seneca Lake the hatchery

by the—currqnts; in this same lake off Peach Orchard Pnint the

\."'-, : |
409 ¥ isotherm rose from a depth of 260 feet on September 29,

19411to 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 BEizn3
change must be accompanied by the movement of =a huge cuantity of

water.

fik}¢~¢Jummﬂﬁii\zmmﬂxft%& . : oo g

largest anﬂ—-k-s‘about 40 rnilea long and mas miles wide at its widast
point. The prevailing winds come' from the northwest or the southsast.
Thus the winds blow obliquely to the south on the east shore and

obliquely to tha ﬁort‘h on the west shore of the lakes. The general

'result of this tendency has been to form the tips of deltas to the

south of the stream mouths on the east shore ta the lak:es and to the

north of the stream mouths on the weat lhore o; the la.kes.

"'he effect of thesa ourrenta and seicl‘ea '*zas heen to a.llovr vir-

g. T 4 i
ety L op w e L2

SO - \ ) 3 -
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Oroha.rd ?oint in Seneca Ia.lm down to deptha -of at-least 300 fee 7

i
Thu:&:kgh#u-m%ﬂials-—lﬁw “been-swept-to-the-legs _—

@052

S —r .. " - ————
expoaed—jaar’ts “of the"“Ia.ke“bottcmr—-Larga amonnta—-of-rmd— my—be—fou‘iﬂ

rCt"J.LMiC‘wM Ol € e phunas

-ara»opatured-—in-large numbers- durin
fd.lﬂ-vd.-&-v\- Lty T

a adjaoent to P ach OW ointe hobeb}w&he-r—plaees—i.n
. “—f—-—i":@@ éﬂ%g ratiitong Zepaii

ﬂo Seneea-La%ce— are™ pt—alean—in- the- saw

ot A

fﬁnner since-the-lake, trout_

§ ‘the™ spawning season*uff—thewti?s

ig"l p.ﬁ-vz./&?

-6 eraL—othen_points.._ Doubtless- theae. -points posseas simlilar bottom

conditions a.lthough lack of time prevented mapping them as was done

for Paaoh Orchard Point.

Tha author has found no avidence to indicate that lake trout se-

lect a lake bottom aupplied with spring water for the deposition of

eggs. The spawning area in Otsego Lake was on a £i1l about 100 feet

‘out '_:rom the original shore line which was bedrock and showed no evi-

- dence of any spring seepage. Furthermore, numerous water tenperatm'ea

area

ta‘-can on the spawning/and in the naarhy lake at all seasons of

== e 4

tha year showed no difference in tempara.ture. But. of ccurse. lt was

A g — it a

X 1mpossib1e to take the temperature 1n amongst the rocks where White

(1930} fou.nd spring mtar temperaturea 1n brook trout apawning areas.

e ki s

e qual 1y

Mdition&l avidance was noted in the presence of an muxiiy th:.ck: lce

cover over the spawning area on March 31, Jjuat before the spring break-

ﬁp, when any springs should have caused some ercsion of the ices No -

mention of the prssends of spring water on lake trout spawning areas

has bean found in tha litorature which the author has porusad. It is

conﬂluded that apring water iu a negligible factor in a lake trout's

gselection of a spawning areas
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fiftenn feet of water; deeper than that in which Merriman observed the
v

S
=1 "i N
e =

- o

disappeared until only a few were left although observations wers not--

6'o‘ntinued after "11-;p.m.

It has been the experience of the Few York State Conservation De-

partwent in netting lake trout for spawn that the males migi"a.tyé't"ow;ird-‘
Q‘u&d “iAein prund 1A elio are ¢
the spawning area. earlie 12 the seaaont“ From this sxperience a.nd from

oy Quaey -
themg:e.ater 'gre-

the fact that the nalea appear -to be

odila_
\ ,peﬂd—as-—ot—-t—he—ﬁvma it sos tkedty that the males are almost entirely
responsible for any cleaning of the spawning area prior to spawning.

—
AArELD
No nest or redd Lo built. en-.the..o.tssgg—zzaka_apanning-aree_tba mle:\.--\\

spent their time cruising along close to the bottom oczasionally giving ‘,,\ ‘
the stones a little filllp with their tail. Several male trout sht;wed '
sonsiderabls abrasion on 'the lower jaw and under-side of the 'tai.l from

‘this ﬁnning and _dié'ging. The result of this activity was the thorough
dleaj.ning of.. s.everal hundred square feet of bottom. The bottom was so

clean that it was easy to distinguish the area on which the trout wem/

;l working even though the trout were not present. __/ o

e EREN S TR L e
Belying thelr appeamce the males were not pugnacious. Occasion-

ally one would make threatening motions at another male but no v gorcua
g Chupseforiuds) (
fighting was ohaened. Severa whitefish/\and a large eel{were seen

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

that the males were naarly of the same size. Perhaps they had alresady

dispossd ﬁi any venturesome smll mlen.’

Merriman l1955) and- others have noted the ‘spawning lake trout

splashing ﬁt the surface. In Otsego I.a.k:e this was noted only oécasion-

Lt

nally. perhaps because the spawning was on a steep slona in from two to
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They bui‘ld ﬁo‘ ist or redd and make no attempt to tlscve; the e\g\gs but- ’
rely on thé interstices of ;che V’;ottdm to pravide th_e necassary\-.xro-
tsc.tio.n'.‘ The gmrtéhi-:b and spawning acts are imich the aam; as |c:'b- |
gerved in other species of trout.l Table é_comﬁi'_le‘il- from Embody;-l (1934),
. Greeley El'ssa_), azard (1952), Hobbs (1937), Kendall and Dence (1929), -
Werriman (1935), Milner (1874), Neeham and Tart (1954), Solml‘t.:('zr (1938)
Smith (1941), amd wi\i:m‘so; Teoti the pgiﬁéipal =i Y fgimila_z-'i ty

" and difference of ‘the spawning habits of Tew York State trouts,
- < \_/.,--"' " ik ! \

S
b
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of water where they were subject to heavy wave action. The vast majority

of the eggs were seen to be laid in deever water out of the reach of i

o

availéble sollenting ‘apparatus and where thay should have been more ade-

st -

—

quately protected.

\._._-J’_____é:d‘__-'———-._"'-‘_"— -P Temperature Requirementa .

Lal:e trout eggs appear to both requira and withstand slightly lower

Ny

f
Rt g

temperaturea than the eggs of other trout. Embady (1934) found tuad (;.'

b t‘eggﬁsqmmmmwl%ﬂm-to—h&tch-be 304y .

and that rainhow trout eges au.fferad excessive mortality loped ot

T Aol Asiatin A e ally /WW s B Lt lomo ﬂﬂ %0

%alow-a.-be-%—«g—e He found that lake trout a.nd brown trout eggs 1’01- 4
;34,,2. E, M&OW .,wAJ'

lowed tha game rate of development down to M9—-G~4 Brook trout egES
st ryw;a.?w{é A all
noma.lly gpawn in spring water so the eggs are not subjected to near

fraazing temperatures during the winter [Greeley, 1932, Hazzard, 1932,
and White, 1930). Bainhow;;aually spawn ‘in the spring when the water
is warming (Rayner, 1941). Gook (1929) reports that lake trout sggs de-
v.elop gatisfactorily at the Duluth hatcher;‘r where the water temperatures
remain at about 32.5° E;\’?iu'/;u-;’mut the winter. The incubation period
of the lake trout eg%a in Ot;’eygo éa:ce of 140 days indicates an averagg
temperature of between nd ’@& in. the egg development tables of

Em*(body (1934). At the Tew York State hatchery at Rovne high mortal ity

e
I

-—.:}.“z-—-' .-

L T

0
ocrurred in 1aka trout egga developing at water temperatures of over 507

when othar trout eges developed nomlly?\ :Ifake trout eges from the

S . Y v—_"_——f'— »—J\
same source developed ncrfnally\ n other hatcheriffz at lower tem-perar.ures) ]

¥ g ’l‘.‘hese facts would indicate that la.ke trout eggs-can develop succaasmlly
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1 adult lake trout; Cristivomer n. nama:-,rcush\ p. 1 Notmpis- hudsonius;
v : 7

1 hlunt-nosed 'ninnow,*" :’Hyborhynchua' notatus‘- 1 chain pic‘acerel"{’Eso:c
\3

ni @ ' yellow perchflPerca flaveacens\'- 22 Jjohnny darters fBolf‘baoma
-r\ i

T olmated\i 1. smallmouth bassy | Mioropterus d. dolmieu‘} & common

‘gunfish, Legmnis gi’b'bosua‘ 13 rock‘ bass;\mbloglites ru;gestria, and 11

glimy ddlers/f Cottus o0 mtu /. These fish were all captured during

‘the time the alevi*ls were absorbing the yolk sac and .leaving the- spawning

‘ ,‘bed.: Such negatiVe evidenoe is 1nconc1usive but reaasuring- Lt 15 not

'm.ig th.at tha 1ake tro-ut eg;fa and a%?vins sufrer n&c-i;&rrom predation
' AFA s 3
after the spawning season. It is important to note that most traut egg

| pre&;t‘c;;;ha;em;e;; izti;.;:ted for their activities during the time the /
eggs were being laid ,and not after the eggs were hidden 1n the gravel. g
"l%.-_m--—-—-ﬁv-u—-—-\:‘:} Development of /Eggs and J.Ievins ' _
f Greeley (1936) collected eyed eggs a.nd newly hatched alevins on
the Otsego Lake spawning area on April 12, and more advanced alevins un
May 9. The ;athor took newly eyed eggs on Febmary 17 1941, and later
Qyéd stages of March 31, 1941, both by chopping holes through the ice. '
(The lake trout had been observed spawning December 1, 2, and 3,'194‘(_)1.
Later' on April 27, with the surface water temperature 44° ‘newlzr‘ |
hatshed sa; fry were taken and oﬁ Vay 17, 1941"n£ny more Advanced fry
were taken (temperature data in Fig\&‘:@ ij;). All of the atagea were taken
Msev I Fua@e 5 bty o — ;
from the rubble on t_he spgv_rning areae. geveral hauls of the trawl in the
viciﬁi:y of the spaymi'ng‘area on April 27 and May 17 produced no f£ry. ;

Lpparently no migration had yet taken place. Both e_gga and fry were

well buried in the stones. The eggs were taken with a Peterson dredge
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A set line equipped with 80 Ne. 7 hooks was sst for f.mu' ays covering

\

depths from 15 to 40 feet. Minncw traps were set for eight dayu a.t P

agpths of from 40 to 80 feet. ‘}'
. The net result. of this fishing as far as lake trcmt ware %Oncerned
)
was the capture or 41 lake trout, (all in glll neta) of which 2!& were
"1ess than f/é";n inﬂhes tota.l langthrtha minirm:un 13@1 si"e 1imit in
.New l’ork State. ~Q'he 1enathsﬂavd stomach oqntanta -of. these- sub-legal

specimans are. listed. in-lra.ble 8« The atumch contenta of the 13 1egal=v 7 11/

_ -y m ip ot
trout and of 11 other legal traut gatharad from anglers ware 100 perf—\

/

. cent sa.wbellies Lf_o_gglg__g_ x_:seudghareggg J or uniden‘ifiable fish which
'ware probably of the same sPeciesj (Anglera report finding pra.ctica.lly

nothing but sawbellies in the lake trout stcmchs). : It is- intereating

'”‘ yor ! “"‘,‘ J' o 4 . 3 r; e 23 ¢, 3 ’ .
b I3 0wl et A n.-.-',} o P e i o e s 4*«',- b L PR 75 S vv.-..-’)

and perhaps signifioant that the smller laIte trout - depended more “and a0
v e .‘,_‘\.-, o »n,.n ._‘,,_ sl '_\ . ' '“ .:',_; T 2 L ey T von i el bty j"‘ 1l nden '
more' on- ArthOpods, ~pri iﬂg&}_y M religta, for food. ; .The trawl col-.

L6 A0 "l"":'-'l »".ov‘\-‘u A nl... ..x‘“_,L_.:,___, --L-'.l
1ections showed‘ the Mysi £\ to ve- abundant throughout tha dejpths of the
gﬂw u".‘u‘ld“‘s'ir A r -u\_,&; ".ﬂ' '.‘"F" :"ﬂ & BRI i} J". NeYrEg ,._._. “’,’1__"1___,, ey b 2l
"18“1 ’ R g o A g f A \ '
Ll,,J f""‘.‘w ““.} i '.l’-:’,-‘“.ﬁ.afnf1 -". im::“;-l \.v-/lo-:;:al‘—,f‘.

?"rj

In moat ‘cases the oapture of tha lake trout was very erratice 'I.'hp w
. small apeoimans taken Ma.y 11 werse all taken in the same place
at very nearl,v the same depth of 100 feet. Netia set in ti:«ia'lsams place
on follawing nights caught nathing. ""hs other small 5pecimena taicen
during May and June and all ‘the larger lake trout were aaught one or two

at a time in diﬂ‘erent placea but almoat entirely at deptha of from 80

-

to 120 feet.

Some consistemy, howaver, was found in the captura of tha young
i 1940
lake trout caught September 11 to 15, :t:tﬂx Thgsewere taken

two or ‘chree per ﬁight in 5/B-and_ 3/4-i'nch bar gill nets set in ome
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Male lake trout on the spawning grounds in Otsego lLake, N. Y.
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Figure ¥T. The bottom of Seneca Lake west south west off

the tip of Peach Orchard Point where the lake trout con-

gregate during the spawning season. A, 78 foot denth;

and B, 120 foot deoth. Both pictures enc1 NDEe an area on
the bottom about 18 inches by 27 inches,
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B
, The charscteristic ecnurteshls act »f soawning
ke trout. B, Just sfter the connletinn 2f the srerning
act.
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