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ABSTRACT

Systematic arrangement of lake whitefish was reviewed.
Morphological features of the transplanted whitefish population
in Hogan's Pond were analysed and compared with the original
Lake Erie population. Lake whitefish in Hogan's Pond has a
smaller body size, relatively shorter snout, bigger eyes, longer
fins, much shorter depth, more numerous gill rakers than Lake Erie
whitefish; and has more lateral=line scales than any other
population of the same species in North America, being 85.5.

Osteology of Coregonus clupeaformis and in relation to that of

other salmonid fishes were reviewed.

Samples of whitefish were collected in 1965 and 1966. Age
group V and age=group VI were dominat in these collections. The
mean age for 258 fish was about 5 years. Fish with length betweer
271 =« 310 mm. (fork length) and weilght 201 - 280 grams constitute
more than 62 % of the total fish.

The growth rate of young fish was smooth, however, the
growth rate of older fish was so poor that a great degree of
emaciation was noted. The length-weight relationship for 258
can be expressed by the equatlion:

W = 0.1148 1242779
The average coefficient of condition for 258 fish was 1.072.

The sexes were almost equally represented (53.3 % males).
Youngest mature male and female whitefish belonged to age-group Il
Wwith a length of about 242 mm. (fork length). All fish shorter

than 220 mm. were immature, longer than 320 mm., were mature.



- Average fecundity of 35 female whitefish examined was
2,954 eggs, with egg diameters ranging from 1.0 to 2.7 mm..

A Trare case of hermaphroditism of Coregonus clupeaformlis

was found in one specimen with ovo-testis on the left gonad.
Foor supply for Hogan'®!s Pond whitefish was found too

small for them, The chief food items for these adult fish are

Daphinia sp., Cyclops sp., and Amphipoda, Bottom fauna occupy

only small proportions of food contents.
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I. INTRODUCTION

The coregonine fish fish has been a particularly interest-
ing subject in taxonomic, evolutionary as well as life history
study. Among all, the lake whitefish or common whitefish

(Coregonus clupeaformis Mitchill) is the most valuable and

largest specles, being subjected to widely commercial exploita-
tion in North American and European reglons. Lake whitefish,
however, is not native to Newfoundland, according to Scott and
Crossman (1964);: they were first introduced into Newfoundland
from Lake Erie in 1886. Originally, 200,000 whitefish ova were
gathered in Lake Erie from Lake Erie whitefish (synonym of lake
whitefish) and transferred to Newfoundland in the vicinlity of
St. Johnts, The ova were hatched out in 21 days and turned out

into three ponds as follows:

Murray's Pond . 50,000
Hogan's Pond 100,000
South Side Hills Pond 50,000

At the present time, these transferred whitefish are
surviving only in Hogan's Pond and its adjacent Mitchell'!s Pond
(Fige 1)« There is a water bridge via a relatively small
stream between Hogan'!s Pond and Mitchell's Pond, this makes
migration feasible,

Lake Erie whitefish was previously described as Coregonus

albus (LeSueur) by Jordan and Evermann (1909, 1911) and this



description was accepted by many authors including Couch (1922).

These authors described Coregonus clupeaformis as the lake

whitefish of all Great Lakes except Lake Erie and claimed that
Lake Erie whitefish was very simllar to other Great Lakes
whitefish, differing only in form and colour; having smaller
head, higher nape, more angular form, color was almost pure
olive-white, without dark shades or dark stripes along the
back, flesh was softer and containing more fat. Koelz (1927)
distingulished Lake Erie whitefish as having propbrtionally
deeper bodies, fewer lateral-line scales and probably fewer
fin rays. In addition, it was claimed that fry and eggs of
these two races could be readily separated (Jordan and Evermann,
1911) . Eggs of Lake Erie whitefish were smaller and lighter
coloured, fry of the other Great Lakes whitefish were livelier
and marked by two dark 1;nes on the sides, wheéeas. that of

Lake Erie whitefish were plainly silvery. It has been known

by fishermen and anglers in Great Lakes regions that lake white—l

fish in Great Lakes, except Lake Erie, takes the hook readily,

while Lake ‘Erie whitefish is not known to take the hook.

All the above morphological and habitat différence may
be correlated with the gréat differencgs in environmental
condition between Lake Erie andlother Great Lakes. Lake Erie
is shallower and its southern shore is fed by warm, muddy or -
milky coloured river (Jordan and Evermann, 1911; Koelz, 1927).
Svardson (1951) states that most of the characters employed in

coregonine systematics such as head size, lateral-line scales,
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rate of growth, maximum size, eye size etc. were experimentally
modifiable by temperature.‘salinity. amount of food and undefined
factors of the particular body of water. Body color of lake
whitefish seems also to be modified greatly by water property.
The whitefish in Hogan's Pond appears to be similar in color to
those of Great Lakes except Lake Erie, belng with dark shades
along the back, blackish fins. The water of Hogan's Pond is clear
and very transparent. In addition, Jordan and Evermann (1911)
report that the Manitoba whitefish (Coregonus clupeaformis) in
Lake Winnipeg appears to have two types of body color. Those
from dark or musky water are usually darker, with dark streaks
above, and blackish fins. Those from the milky water of the

same lake are all very pale, as pale as the whitefish in Lake
Erie. As the water of Lake Erie is similarly milky, discolored
by muddy clay-bottam stream, 1t 1s doubtful that this feature

of coloration is really a specific character.

Although Leke Erie whitefish is not known to take anglers!
hook, Hogan®s Pond whitefish, as Scott and Crossman (1964) point
out, is occasionally taken by fly fishing. Kendall (1902)
reports that the whitefish in certain Maine waters which, as
Jordan and Evermann (1909) and Bean (1899) describe, is identical
to Coregonus clupeaformis and also take balt readily. It 1s
therefore safe to conclude that such a behaviour as taking hook
or not does not warrant a specific difference of two races.

Jordan and Evermann (1911l) regarded that probably
Coregonus albus is merely an " ontogenetlic specles, its peculiari=-
ties belng due to the condition of food and water in Lake Erie ".

The name, Coregonus clupeaformls, have therefore been applied
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to all lake whitefish or common whitefish in Great Lakes,
jncluded Lake Erie, ever since Koelz (1927).

Systematic studies of lake whitefish in Hogan's Pond
show that the race differs greatly from Lake Erie race in
certain characters; being with much smaller maximum size (less
than 400 grams or 0.9 pound in body weight), much slender body
contour, proportionally shorter snout, shorter maxilla, larger
eyes, more lateral=line scales, more glll rakers and probably
more pectoral fin rays.

The study which follows deals for the most part with
1ife history study. It shows a slow growth rate and a great
degree of emaciation among the larger fish, while the young
fish grow smoothly both in length and weight., The fish tend
to develop a slender form with increase in length and age.

Data on reproduction show that Hogan's Pond whitefish reach
sexual maturity at much smaller size and as early as the third
year of life, which is similar to that of the Lake Erie race,
while quite different from some other localities. Qualitative
and quantitative analysis of stomach contents show that this
fish has some feeding hablits similar to rainbow trout which also
occur in Hogan's Pond. They feed on bottom invertebrates; such.
as insect larvae, as well as on pelagic forms of minute animals
mostly plantonic crustaceans.

Since the aim of this study is placed upon examining the
results of whitefish transplantation, comparison on morphological
features, growth condition, fecundity and some other aspects
between Hogan's Pond population and Lake Erie population were

made whenever the data were available.
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Certain achlevement on the osteology of lake whitefish
in Hogan's Pond and its role in the position of classification
is also made, but because time did not permit for fuller
investigation in all aspects of this topic, this osteological
section must in some respects go imcomplete,

Hermaphroditism of whitefish has never been reported
nor mentioned, One of the Hogan's Pond whitefish was found
having an ovo-testiss This fish, 28,6 cm, in fork length, weight
225 grams, 1s apparently a male fish with a normal right testis
and a abnormal left ovo-testis. Histologlical examination shows

both ovarian and testlis portions are functionally and pecularily

developed.
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IITI. MATERIALS AND METHODS

A. Sampling method,

All of the fish, which comprise the samples of 258,
were taken by using a gang of nylon gill nets composed of
three or four nets with stretched mesh size one and half inches
and two inches, and were allowed to fish overnight in the water,
each net is fifty yards in length and six feet in depth, On
several occassions a gill net of three inches mesh size was
employed, but resulted in total catch failure in this net,
regardless of localities, the nets were set throughout the whole
pond during fishing period from June to October, 1965; and from
July to December, 1966,

The gang was set, sometime, with one end of 1 1/2 " net
ties to the shore and extended to the center of the pond at the
other end of 2 " net, the nét was set in water of about six to
seven feet in depth. This resulted in catching a larger propor-
tion of bigger and ¢lder fish. On the other hand, sometimes, the
g€l1l1l nets were tied with buoy at the surface and with rocks at
the bottom end, the gill nets were set far away from shore in
water ranging from 15 to 20 feet 1nrdepth or reaching the bottom.
Most of the fish younger than age 4 (in ﬁheir fourth summer life)
and smaller than 250 mm, fork length were'caught by this type of
set-up. The largest catch in a single day throughéut the sampling
preriod was less than twenty whitefish., The only other type of
fish taken were a considerable number of rainbow trout (Salmo
gairdneri). In addition, there were also evidences that eels are

also present in this pond, they frequently devoured the bodies



of whitefish and rainbow trout caught by gill nets.

B. Measurements and counts

All specimens collected were examined or re-examined in

the laboratory and all parts selected for measurement were
measured and counted on the left side whenever possible. Length,
weight and body parts measurements, and sex determination were
done soon after fish were brought back from field without any
preservation procedure. Gonads and digestive tracts (esophagus,
stomach and intestine) as wéll as scales from various portion of
left body side were also taken either at the same time while doing
measurements or in a later period.

i. Length, weight measurements:

Three measurements of length were made with the aid of

wooden rule gauged in millimeters. The fish were slightly pressed
in order to keep the body as nearly the normal status as possible.

a) Fork length (F.L.) were used in most growth rate study,
representing the 1ength from the tip of snout (the junction of
the premaxillaries) to the forked point of caudal fin.

b) Standard length (S.L.) were employed in systematic
analysis as well as in comparison with data from other authors
who used S.L. in their studies, representing the length from tﬁe
tip of snout to the base of caudal fin, or the last scale row
on caudal peduncle,.

¢c) Total length (T.L.) were measured from the tip of snout
to the end of longest caudal fin ray.

Body weight was measured by a spring balance to the nearest

0.1 gram, representing the whole weight of fish.



ii. Body parts measurements:

All measurements were made with calipers, dividers and
ruler. The method of making the measurements, the actual points
from which measurements were made was based on Koelz (1927).

The symbols by which the measurements are designated in Table 2
are described below:

Head (H)--Measured from the tip of snout to the external
margin of the opercle, not including the opercular membrane.

Snout (S)=--Measured from the tip of snout to the anterior
body margin of the orbit. The dividers were used in this measure-
ment by inserting into the eye socket.

Eye diameter (E)--The hor;zontal diameter of the eye ball.

Maxillary (M)--Measured from the junction of the premaxill-
aries to the caudal end of the maxillary bone.

Depth (D)-~Vertical distance through the body at its
deepest part, measured with calipers.

Width (W)--Distance through the body at the widest part.

Péctoral-pelvic distance (PV)-~-The distance between the
anterior ends of the insertions of the pectoral and pelvic fins.

Pelvic-anal distance (AV)--Distance from the insertion of
pelvic fin to the origin of the anal fin.

Fin length--Measured from the origin of the fin to the
tip of its longest ray. Pectoral fin length (P), pelvic fin
length(V), and anal fin length (A) dorsal fin length (D).

Fin bases (DB, AB)-~-The lengths of the base of dorsal and

anal fins.

Snout to dorsal (SD)--From the tip of the snout to the
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base of first dorsal fin rays (small spiny ray)d

Snout to anal (SA)--From the tip of snout to the base
of first anal fin ray.

Dorsal to adipose (DA)--Measured from the anterior end
of the base of the dorsal fin to the anterior end of the base
of the adiposes

Adlpose to caudal (AT)--Measured from the anterior end of
the adipose base to the first of the upper procurrent caudal
rayse

iii. Meristic counts:

Except gill rakers and branchiostegal rays which were
counted on both sides, all the other counts were made on the
left sides

a) Gill rakers--Counted on the first gill arch of both
left and right sides. Speclal care was taken in removing the
glll arches, no rakers were lost at the ends With the aid of
dissecting microscope every visible raker was included in the
countsy

b) Scales on lateral line--All those scales locating on
lateral line and with pore were counted. Hand lens was used in
identifying perforated scales at the caudal end of the lineJ
When scales had been lost accidentally from the lateral line,
however, the scale pockets were counteds

¢c) Fin rays--In the dorsal and anal fins, the first one,
two or three unbranched rays are poorly developed, Only when
their lengths approached three quarters of that of the longest
ray were they included in the counts, Every ray in the paired

fins was counted.
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d) Vertebrae-~The flesh was removed by either boliling or
cutting off. Every vertebra between basioccipital of skull and
cartilagenous urostyle (but not includes) was countedy

C. Age determination

For age determination, scales from various regions were
taken with forceps and impressed between two sliides and annuli
were read under projector at magnification x 43, Age, as
determined and recorded, represents the total number of years of
life. An age 4 reading for instance, indicates that the fish had
completed three years of l1life (therefore having 3 annuli on
scale) and is now into its fourth, For the purpose of scale-
length relationship and back calculation, scales from key areaj
that is the fourth or fifth row of scale above lateral line and
right below the dorsal fin base, were useds

D. Sexes determination

Sexes of fish were determined by gross examination, since
all the gonads of these specimens were visibly differentiated,
Ovaries to be used for fecundity studies were taken and preserved
in 5 % formaling

E. Osteology

For the purpose of osteological studies, Dawson®s method
for bone staining were employed on caudal skeletons and branchial
arches., Skin was removed and muscles were cleaned to a certaln
extent without losing or damaging any bone; preserved in 95 %
alcohol; immersed in 1 % KOH; stained with Alizarin red S;
immersed in Mall's solution®*; preserved in pure glycerin (Dawson,

1926) .

* Mall's solution: H20 79 %; Glycerin 20 %; KOH 1 %.
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The materials and methods concerning the hermaphroditism
of whitefish in Hogan's Pond are present in the corresponding

section.

IV. GENERAL FEATURES OF HOGAN'S POND

Hogan's Pond situated at 47° 35' N., 52° 52° 15" w.,
eilght miles northwest of St. John's, Newfoundland., It lies at
an elevation of 470 feet (146 meters), its greatest length
from south to north is about 4,300 feet (1,310 meters), its
greatest width 2,500 feet (760 meters). The total area of
the lake, exclusive of a small island located at its eastern
shore, is about 0.23 square mile (0.58 square km,) or 147.2
acres; 1ts shore line, including that of the small island,
measures 3.15 miles (5.07 kilometers). The southern portion
of the pond is much smaller in area than the northern portion
(Fig. 1)«

The shores are nearly everywhere a mass of rock which
extend from the bank to about 30 feet (9.2 m.) away from the
shore line. The water deepens gradually over the rocky shore
from 4 to 6 feet (1.2 to 1.8 m.), the bottom then drop rapidly.
The deepest water in the southern portion is about 25 to 30
feet (7.6 to 9.2 m.,), while that of the bigger northern portion
is about 35 feet (10.7). The morphometric features of the pond
were studied during 1966 summer. Echo-sounding apparatus was
employed in this survey. The results of this survey based on
140 soundings are shown in Fig. 2 and Table 1.
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Table 1 ---Morphometry of Hogan's Pond, St. Johnts,
Newfoundland.

Maximum depth -=-==-e-eeccec-w--35 feet (10.7 m.)
Maximum length =w=m==-me——meee——— 4,300 feet (1,311 mJ)
Maximum wWidth —e-eeemeceeee——- -2,500 feet (762 m.)
Perimeter ===emmmewmmmeceee——e==3,15 niles (5.07 km.)
AT St st s s g -=-=0,2256 sq.' miles
(0.5843 sq. km.))
or 147.2 acres

Approximate elevation =w——ew--- 470 feet (146 m.)

The water of this pond is clear and very transparent,
one can see fairly well the rocky and muddy bottom in water of
about 10 to 15 feet of depth. There is almost no vegetation in
this pond.

The water temperature at surface differs only 135% ¢ to
2.0° ¢ from that at bottom, being 18.9° C at surface and 17J3° C
at bottom of 36 feet deep (July 29, 1960; Scott and Crossman,
1964) and being 17.8° C at surface and 15.6° C at bottom of
about 25 to 30 feet deep on August 11, 1966. The surface
temperature droped to 11.1° C on October 4, 1966; 10.0° C on -
October 24, 1966. During the winter period, from January to late
April or even to mid-May, Hogan's Pond is completely frozen at
the surface, the ice do not start melting until May.
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V. DESCRIPTIONS AND TAXONOMIC CHARACTERS OF LAKE WHITEFISH
IN HOGAN'S POND

A. Systematic position.

Any one who studles the Coregonid fishes will be confront-
ed with variably confusing opilnions among systematists as to
the systematic arrangement of these fishes.

Cope (1872) considered the Coregonids as a family rank
on the basis of difference of parietal structure. He proposed
the Family Coregonidae for those fish of the group with united
parietal (see Fig. 10) and retained Salmonidae for those with
parietal separated by supraoccipital. While other ichthyologlists,
including Jordan and Evermann (1909, 1911), Regan (1908, 1914)
and most Europen workers, considered Coregonid fishes as a
subfamily rank of Family Salmonidae. In the mid-twentieth
century, most American workers, including Koelz (1927), Hubbs
and Lagler (1957), Bigelow (1963) and many others had accepted
the Family Coregonidae 1in agreement with Cope's opinion.
Norden (1961), on the other hand, claims that the Coregonids
should be retained as Subfamily Coregoninae on the basis of
his comparative osteology studies of Salmonid fishes, He
claims that theée two groups of fish possess a number of
characters in common. These characters include the pattern of
variation in caudal skeletons; 3 upturned caudal vertebrae;
the similarity of the otoliths and the chromosomal number
(Svardson, 1945) and some other osteological characters which
warrant to support the hypothesis that Salmonidae are composed

of three interrelated groups (subfamilies), namely, Coregoninae,



| Salmoninae, and Thymalline,
In the present study I follow Norden's (1961) systematic

arrangement, The lake whitefish is therefore classified as follow

Class Pisces
Order Isospondyli (Clupeiformes)
Family Salmonidae
Subfamily - Coregoninae
Genus Coregonus
clupeaformis

Etymologically, coregonus means roundish and angular
pupil (Koelz, 1927); clupeaformis simply means herring-like fish
(Jordan and Evermann, 1911).

B. Synonym and common names,

Coregonus clupeaformlis vary considerably among populations

in their morphological characters which are subjected to a great
deal of modifications by environmental factors, resulting in
overlapping of taxonomic features between populations or races.
Consequently, a variety of descriptions and taxonomic nomenclature
have been applied to this species in various localities, these are

3%
1. Salmo clupeaformis Mitchill, 1818 Lake Huron

2. Salmo etsego Clinton, 1822

Otsego Lake

3. Coregonus labradoricus Richardson, 1836
Labrador
b, Coregonus sapidissimus Agassize, 1850
*

References cited in"Synonym and common names" appear in

E Koelz (1927)
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Lake Superior

Coregonus latior Agassize, 1850
Lake Superior
Coregonus neo-Hantoniensis Prescott, 1851
Lake Winnepesaukee,.
Coregonus nelsoni Bean, 1884 Alaska
Coregonus clupeiformis Evermann and Smith, 1896
Great Lakes
Coregonus albus Jordan and Evermann, 1911
Lake Erie
Coregonus clupeaformis Jordan and Evermann, 1911

Great Lakes

Koelz (1931) recognizes several subspecies of Coregonus

clupeaformis in the Great Lakes areas. These are listed below:

1.

Coregonus clupeaformis clupeaformis Mitchill =-Great

Lakes whitefish, In all Great Lakes except Lake Erie.

2.Coregonus clupeaformis latus Koelz =-Erie whitefish.

In Lake Eries

3

58

Coregonus clupeaformis neohantoniensis Prescott ==

Inalnd lake whitefish. Inalnd lakes from Athabasca

to New Brunswick.

' Coregonus. clupeaformis medorae Koelz —-Medora Lake

whitefish., Known only from Medora Lake in Keweenaw
County, Michigan.

Coregonus clupeaformis dustini Koelz =-Lake Desor

whitefish. In Lake Desor on Isle Royale and Trout
Lake in Missisippl River.
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6. Coregonus clupeaformis gulliveri Koelz --Gulliver Lake

whitefish. Gulliver Lake is in the Lake Michigan drainage of
the Upper Peninsula of Michigan.
Common names:

A variety of common names had been ascribed for Coregonus

clupeaformis throughout its range in North America. Common names
of coregonid fishes are more often used in scientific works than
are the taxonomic names in European water, particularly in Sweden
and Norway. This is due to, as Svardson (1950) states, "ee*++ the
scientific names of various whitefish species so far are most
uncertain, due to the multitude of unstable descriptions and
names of populations, the status of which is mainly unknown".

In Great Lakes region, Coregonus clupeaformis is usually

called lake whitefish, common whitefish, Lake Erie whitefish,
Lake Superior whitefish, Else where in i1ts geographical range,
some of the other names includs Labrador whitefish, Sault whitefisk

Manitoba whitefish, Musquaw River whitefish, whltefish of Lake
Winnepesaukee, Shad of Lake Champlain and humpback whitefish

(Jordan. and'Evermann, 1911) .
Cs Distribution.

The main habitat of the whitefish 1s cold and oligotrophic
lakes, situated below the highest altitudes (Fig. 3). Coregonus
clupeaformis ranges widely in North America from New England to |
Ungava Bay, include Labrador Peninsula, and From the Great Lakes
northward to both sides of Hudson Bay; found also in the Arctic
Coast of Canada, especially in Great Slave Lake and Great Bear
Lake, Introduced in lakes from Montana to southern British

Columbia (Hubbs and Lagler, 1957). It is present in fresh and
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brackish waters in the north, but restricted to lakes or ponds
in the south.,

Similar form 1s also well known in the Meckenzie
District, Yukon Territory and Alaska (Wynne-Edward, 1952).
Walters (1955) reports that Coregonus clupeaformis is not found
in Alaska, but he further points out that the Coregonus lavaretus
(Pidschian) of Alaska is almost ideﬁtioal in appearance to
Coregonus clupeaformis of Western Arctic Canada.

In Eurasian regions, Coregonid fishes réhge in the north
from Kamchatka Penlnsula of Russia, west to Germany and part of
France., They are also found in England, Ireland. Tremendous
studies of whitefish specles have been carried out in Scandina-
vian waters. It is not known whether there is Coregonus
clupeaformis in Eurasian waters or not. Some authors suggest
that Coregonus clupeaformis may be conspecific with Coregonus
lavaretus (Linnaeus) of Eurasia (Hubbs and Lagler, 1957).

D. Natural habits.

Lake whitefish i1s a rather sluggish fish, found mostly
in lakes, but some of the populations are confined throughout
their lives to freshwater streams. In far-northern localities
it is also found in brackish waters. This whitefish prefer
cold and deeper part of the lakes, moving into shallower water earl
in the summer. In mid-summer seeking agaln the cooler depths.
In the fall and winter months whitefish come inshore to spawn,
some of them entering streams for spawning purpose (Lawler,1965).
In the lakes early in the evening, the lake whitefish often
appears at the surface to feed on insects (Kendall, 1902), but

it rarely, if ever, leaps from the water.
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Lake whitefish feeds to a larger extent on bottom organisms,
including Crustacean, Mollusca, aquatic insect larvae and various
kinds of Entomostraca; slso on Zooplankton and occasionally on
small fishes (Lagler, 1952); probably it feeds on almost any
kind of minute animals,

Throughout most of its ranges of distribution, the lake
whitefish spawn in November and December with the females
scattering thelr eggs over rocky or sandy shoal and in crevices
of stones. During spawning season the male fish which have
definite breeding colors and nuptial tubercles or pearl organs,
usually arrive first and last leave the spawning ground (Hart,
1931). Their eggs remain on spawning ground and do not hatch
until the next April (Hart, 1931; LaGorce, 1939). Newly hatched
whitefish larvae float to the surface over the spawning ground,’

a few days later they make thelr ways to shoal. Upond reaching
one inch or more in body length they sink down in deeper water.
Young whitefish of an inch or two long usually feed on small
Crustacean (Forbes, 1882; LaGorce, 1939).

Females lay 10,000 to 75,000 or more eggs, depending
largely on size (Lagler, 1952). The female whitefish in Hogan's
Pond, owing to a much smaller size, lay only about 4,000 ripe
eggs. The rate of growth,which depends largely on food and
water condition, 1s generally quite rapid. A fish of 2 pounds
in body weight is usually reached in 4 or 5 years. Whereas the
growth condition of whitefish in Hogan's Pond 1s rather curtailed
and slow, a fish of age 8 or 9 never reaches one pound in its
body welght.

Male whitefish reach maturity (first spawning experience)
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