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INTRO0DUCTION

The object of this work is to present data relating

to the biology of the arctic char (Salvelinus alpinus

(L.) ) of Nettilling Lake, Baffin Island, District of
Franklin. The data presented were collected by the
author during the summer of 1956 when the first limno-
logical investigation of the lake was undertzken.
Observations were made on the habits and distribution
of the char; the length, weight, sex, stomach contents,
and condition of the gorads werec recorded; otoliths for
age determinations, parasites, egg samples, and whole
specimens were brought back for further analysis. The
scope of this work does not inclule taxonomy of the
species. Although significant differences between this
and other populations heve been found, the zuthor does
not feel that any attempt to divide the species can be

made until samples ars avallable frorm more arees.
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REVIEW OF THE LITDHRATURE

Salvelirug alpinus (I..) belongs tc one of the ten

zenera of the family Salmonidae, in the ordser Tsospondvylii,

It 1s close

-

y relatzd to the Atlantic Salmon, Sglro salar,

the trout, &. truaitz, the Pacifle Salmon, Onczhorhynchus,

and the '"“hitefish, Leucichthys. One of the featuress

of this family !s 1its primitiven=sss which 1s expressed
in a bizh degree of plasticity ard 2 wvide variation
betwezen populations und individuals. The z2kzracteristics

of the genus Salvelinus hove been described by Kendell

(1914) as womsr boat shaped, sheft ctronzly depressed
without teeth, teeth confined to head or chevron more or
less prolenged backwards anc free from the shaft, scales

comparativsely small. According to Dymond (1947) Salvelinus

alpinus 1le characterized by sicd-s with 1light or pinkish
spots, ryoid teecth pressnt, tail lesec deeply forkcd than

in Crictovomer (Salvelirus) =amaycush, hack and sidas

evenly colourcd. To thils descriptinr mav bHe gdded thet
of Jordan anl Zvermarn (12896): £ill rakers numerous,

5 - 12 - 15, head large, body stout, and belly orange
in the breeding season, Vladylov (1954) further des-
sribes the arctic char as having 10 - 11 branchiostegsal

rays, 21 - 23 gi'l rakers, €5 vertcrtrae, and 20 - 5C

pylorizc caccae, a zrescent-like narrow and lorng bony plate,




and a narrow and short second uroneural in the caudal

skeleton. Svardson (1945) determined that S. alpinus had

Walters (1955) in a key to the fishse of Vestern Arctic

America, dazscribes the arctic char, Salvelinus alpinus as

follows;
a. Teath well devoloped; more than 120 scales 1in
first row atove lateral line;

b. Anal fin with less than 12 branched rays,
vomer teeth variable, shaft never toofhed,
light spots equal to or smaller than the
diameter of the sve, on sides, »ack, dorsal,
caudul, and/or adipcsc fin;g
2. Adipgnse fin without light spots.

Vialters further recogrnized the complexity of the group bhut
waede no attompt to separate varieties. Fe comments that
Rerg recoznizes 16 salpinoid chars from Russian arctic
waters. Legendrz (1952) and Scott (12E2) repeat most of
the 2haractzristics of the arctic chor wentlioned ahove,
using the absensz of teeth on the shaft of the vomer as the

distinguishing differcnce between Salvelinus alpinus and

other members of the genus. This characteristicz seems to
he one of the most imwgortant, yet it is not absolutely

[}

riztd. Thic ic shown by the work of Walters (1953) who




fourd two arctic char in which the dentition was closer to

that found in Cristovomer ( Salvelinus ) namavcush.

Evidently there is a wide range within the species, both
in number and pattern of vomerine teeth,

The taxonomy of Salvelinus alpinus and of the chars in

general has been the subject of much controversy.
Linnaeus (1758) first described the red char, placing it

in the genus Salmo., O, Fabricius (1780) described two char

from Greenland, S. carpio and S, alpinus, now considered
to be the same fish in and out of nuptial colouring,

further, S. stagnalis and S, rivalis were described as

landlocked forms from Greenland lakes. Nillsson (1832)

orlginated the genus Salvellinus to include the chars.

This genus was used by Richardson (1836), Gunther (1877)
Dresel (1884), Jordan (1855), Jordan and Evermann (1896)
and others to describe a variety of species which are now
for the most »art believed to be only geographic, seasonal
or individual variants. Jordan and Evermann (1896)
described four chars from North America, one of which was

Salvelinus alpinus (L.). Tate Regan (1911 and 1913)

separated the chars of the British Isles into 15 species,

based on colouration and geographic locaticn. According

to Frost, {personal communication) the taxonomy of the chars

in Britain 1is in need of revision, with the discovery




of two populaticns separsted by spawning times, redd
preference, and gill raker number, This work is now
ready for the press., The 15 chars of Britaln have been
considered as separate specles, or as sub-species of

S. alplnus. Some modern European workers still use the

classification of Linnaeus and refer to Salmo alpinus,

i.e. E, Fabricius (1954).

In Canada, Halkett (1913) described four species of
nortkern char. Delacy and Morton (1942) postulate the
existance of 1l alpinoid chars in America. Recently the
trend has been to gather together the local variants,
some of which are based on single fish, and to consider

Salvelinus alpinus as a group complex that cannot be

divided until further specimens are available, Dymond

(1947) lists three species, Salvelinus glipes, S, arcturus,

end S, naresi and considers them to be local variants. He

suggests that S. marstoni (Gunther), the red trout of

Quebec,and S. malma (Walbaum), the Dolly Varden of the
Pacific Coast should be regarded as sub=gpecies of

Se alpinus (Les)e Vladykov (1954) subscribes to the group

concept mentioned above, The present work deals with
one sample of this group and thus will be considered as

dealing with Salvelinus alpinus (L.) without abbempting

any further classification. A full account of the history




of the taxonomy of the species 1is given by Grainger (1949),
Early works on the biology of the Arctic Char have
been confined to scattered references on a few individuals,

along with observations on migration and spawning times.
These, together with notes on the geographical distribution
of the species, have been summarized by Grainger (1949).

The arctic char has a circumpolar distribution. It occurs
in Northern Norway, Northern Siberia, Bear Island,

Novaya Zemlya, Spitzbergen, Iceland, Greenland, and
Northern Canada as a migratory form, spawning in fresh
water but migrating to the sea in order to feed. It is
found as a stationary form, remaining in fresh water,in

the areas mentioned above, and in lakes in Sweden, Finland,
Southern Norway, the Alps, England, Ireland, Scotland,

the Orkneys and Shetlands,and in thé UsSeSeRe in the
Ladoga, Onega and Baikal (Jensen 1948)., The northern
record has been reported from Ellesmere Island at =a
latitude of 82 Norﬁh.(Gﬁnther 1877). In Canada it extends
as far south as the north shore of the St. Lawrence as

far west as Cape Trinity as an anadromous form(Dymond 1942).
As a landlocked form it has been found in Walton Lake, New
Brumswick. There it was identified as a variety of S.
alpinus by Scott and Dymond, and recorded as growing to

a weight of 3 pounds 5 ounces,.(Catt 1950)




Little work has been done on the age and grcwth of
the arctic char. Sprules (1952) determined the age of
char from the west coast of Hudson Bay for landlocked and
anadromous fish. GCrainger (1953) calculated a growth rate
for the char of the Sylvia Grinnell River in Frcbisher Bay,
anc determinasd the age of char in the Bay of Two Rivers,
the Ceorge River and from Herschel Island. Martin (1955)
recorded the eges of char taken from the Ungava Crater and
vicinity, in wuebec. The char of tie Labrador Coast were
aged by Andrews and Lear (1956). The author hes determined
the age of char from Nettilling L.ake, Rowley Island in
Foxe Basin,and the west coast of Melville Peninsula. The
growth of the char from Svalbard was determined by Dahl
(1926). Hansen (1940) examined char from various fishing
ports on the West Greenland coeast. Runnstrom (1951)
recorded the ages of char from a Swedish lake in connection
with a study of the effects of regulation of the water
level., Slastnikov (1935) examined the migrating char of
Novaye Zemlya. The results of these works will be dis-
cussed below and compared with thie greowth ~f char in
Nettilling Lake.

Much of the recent worlz ~r the binla,y of the arctie
cha™ has come from Sweden., Alm (1951) working on non-

reproduztive rigraticns in the char of Lake Vattern,




showed that there wius a separation of the pogulation into
groupe which schooled togother and whizh returned to the
csame gpawning grounds. In this lake the mean weight of

the char was betveen 0.8'and 1.5 Kgs. ard the mean length
ves 42 cms. Dunnstrom (1951) studied the char with regpect
to a change of eunvironment. He foun? that after the water
level was artificially raised, the growth rate changed

in all yeur classes, the mear length decreasing by as much
as 9.5 cms. in the five-year-old c2lass. Tt was alsc noted
that the char rapidly made vse of the new spawring grounds,

r habits to become river

lule

in some instances changing the
spawnerg incteacd of remaining in the lake. H. Fabricius
has published a series of papers dealing with the

spawning hebits and czcurting behaviovr of the char,

|

(Fabricius 1980, 1952, 1954 with Lindroth). These studies

L

made in the squaria urder zontrolled conditions, had
several Interesting results. Char were found to heave a
well developed preferenczc for gravel 1n the spawning beds.
They malntained control over e definite territory, tihe
males guurding the area. The prascnce of another male or
of a zrcloured model in the territory was enough to releass

fighting behaviour mcchanisms. Males were observed to be

1=

e of spawnlng

e

succecsaively polygamous in the aquaria, cspeb

withk a number of females up to an observed maxirum of
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six. Lindstrom (1954) continued the work of Alm (1951)
with similar results, A study of the schooling habit was
made and the results showed that the school depended on
differences in spawning time and habitat to preserve 1its
idenfity. This separation of a population has also been

observed by Frost (1955) working on Salvelinus alpinus

willoughbii ( Gunther ). Further reference to these

papers will be made below in the appropiate sections

dealing with the blology of the char of Nettilling Lake.
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DESCRIPTTON OF THE AREA

Nettilling Lake lies between 66520' and 68%north
latitude in the western lowlands of Baffin Islénd.
Approximately 220C sq. miles in area, it is the sixth
largest lake lying within the Canadian‘borders. The
northern, eastern, and part of the southern shoreline
lies within the Canadian Shield. The western shore is
composed of Ordovician and Silurian limestone overlaid with
recent marine sediments.

‘Two large rivers drain into the lake. One, the
Amadjuak River , enters the lake at the southern extremity
in Burwash Bay. This rivef drains the large lakes to the
south including the Amadjusk and the Mingo., The other
river rises in the western section of the Penny Highland
Icecap and makes its way north, then south, to enter
Nettilling Lake at the north east corner of Camsell Bay.
This river clearly demonstrates its glacial origin.

A wide area about the mouth 1s discoloured by the silt
and for many miles the lake is murky. DNumerous other
rivers drain the surrounding plains.

Nettilling Lake 1s drained by the great Koukdjuak
River which starts about two-thirds of the way up the
western side and runs in an almost straight line west-

wards into Foxe Basin. The river falls one and two-thirds
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of a foot per mile and is 48 miles long; the current is
fast, but there are no falls or serious ranids in its
course. (Soper 1928) It 1= two and one-half feet desp at
its mouth but dzepens to eight feet about 3 mlles inland.
The current has heen e€stimated to ke six miles-per-hour
and the flow to be 140,000 cubic-feet-per-sscond. Some
conzept of its size can be derived froem the observation
that the watcr in Foxe Basin is wmere or lcess fresh two
to thrce miles from the moutk. (Manning 1943) The height
of the lake above sea lsvel has been given as 85 feet
(Soper 1926), 103 feet (Weeks 1932), and 108 feet (Burwash,
in Bethune 1932). Early mars refer to Lake Kennedy, %ut
the name, Nettilling Lake, is now officially rescognized.

Although Boas was the first white men to record a
visit to the lake, it was Crawford Noble, a Scottish
trader, who in 1902 first sailed around Nettilling Lake.
His diaries contain & reference to the large number of
"salmon, and very fine eating they were too."

After Nohle, Bernard Hantzsch, the German explorer,
crocsed the lake in 1910. He sgpent some time on the lake
but rcceorded no avatlable observations on the fish of the
area. Missionaries and traders vizited the lake along
with Eskimo hunting parties from Pangnirtung and Cape

Dorset. 1In 1924, Burwash, of the Jeological Survey




12

Board, passed over the lake on his way south to Amadjuak.

He was followed by J. Dewey Soper in 1926 who spent some

time on the lake collecting birds and mammals., Soper brought
back the first fish from the area, and described the habits
of tﬁe species. Halkett (in Soper 1928) says, "As regards
the Arctic Char of which there are a number in the col-
lection, probably when all the reputed varieties are

better known, it may be found that all are referable to

one and the same species." With this reservation, Halkett

plazed the specimens in Salvelinus alpinus. Soper notes

that the fish were speared in the lake and gives the size
of the largest as 22 inches long and welghing three pounds.
(Soper 1928) The geological survey team of Weeks and Haycock
visited the lake the following year (1927) and recorded

the height of the lake as being 103 feet above high tide
level.(Weeks 1932) Manning (1942) visited the coast near
the mouth of the Koukjduak River and later crossed the

lake to Pangnirtung. According to the Royal Canadian
Mounted Police, the last Eskimo hunting parties to the

arca were in 1942, 3Since that time neither the Cape Dorset
nor the Pangnirtung natives have penetrated to the lake
proper. In 1955 the Dewline surveyors established a
beacon post at the lake, but no records of a biologlcal

nature were made,
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The avthor and D. R. Oliver landed on the lake on the
10th of May 1956 and established camp at Magnetic Point.
(Figure 2). At this time the ice cover varied from 1.5 to
1.9 metres in thickness. The surface temperature of the
water under the ice was under 1°C. During the summer the
surface water warmed up to 2°C. before the ice melted away
and reasched a maximum of 3.5°C. in the middle of the lake
in the month of Angust. The following description of the
lake 1is based on the work of that surmer. "The west side
of the lake 1s comparatively shallow with a deeper area
extending from southwest of Magnetic Point to north of the
islands south of Cariboun Point. The maximum depth 1n the
area was 6 metres and many soundings of over 40 metres
were taken. The eastern section of the lake has a very
irregular bottom, the maximum depth being recorded in the

northeast section as 131 metres." (Oliver 1956)
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NETTILLING LAKE
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MATERTALS AND METHODS

Fishing started on the first of July 1n the open
leads around the shore near base carg. 4As the leads
widened, the fishing area was extended. At thc end of
Jrl> a trip was made to the south east bay, and the area
was fished. When the ice clesred from the lake on the
11lth of Auvgust, two trips were made; one to the south
western bay, and one to the north end of the lake, Nets
wer2 set in several locations throughout these areas.
The last net was set on the 8th of September in the base
camp area. Figure 2 shows the location of all net sets
in the lake.

Nylon gill nets were used, arranged in a standard
gang. This consisted of 50 yard sections of mesh sizes
(stretched) 1.5, 2, 3, 4, 5, and 5.5 inches, making up
300 yards of net. The nets were about 5 feet deep.

All nets were set on the bottom, usually parellisl %o
the shore. The nets_wére always left in the lake over
night, although the totai fishing time varied. Table 1
records the date, length of net used, fishing time,

number of fish caught, and depth of water of all net

sets.
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Table 1l RECORD OF NET SETS.

No., Date.* Depth.(m.)* Time. No.of Char. Type of Neta

le 1.7.56 2.- 2.- 2, 19 hrs. 2 50 yds. 3" mesh.
2. 2.7.56 2.- 2.- 2,-23 " 1 50 " 3¢
3se Be7e56 24= 2.= 2, 23 " 5 50, » g+
4, 4,7.56 2.,- 2.- 2, 24 " 9 50 " 3n "
5¢ 9.7.56 2.= 2.= 2, 24 " 4 Standard Gang.
Bs 10.7.56 2.= 2.~ 2, 24 " 0 " "
7. 11L.7.56 2.,= 2.- 2, 23 " 7 " "
8., 12.7.56 4.~ 3.~ 3. 23 " 5 " "
¢ 13,7.56 4.= 3.=- 3, 25 " 3 " "
10, 14.7.56 1.~ 3.- 3, 22 " 13 " "
11, 15,7.56 2.= 2.- 2, 11 " 6 50 yds.1l3z" mesh,
12, 16.7.56 2.= 2.~ 2., 22 " 2 50 " 1% mesh,
13, 20,7.56 2.-10.- 9. 36 " 26 Standard Gange
14, 21,7456 24=10e= 94 18 " 19 " n
159 224756 34=20e= 3, 22 " 21 " n
16, 28,7.56 10.=14,= 9, 14 " 27 " n
17, 29.,7.56 10,-12.-16, 21 " 23 " "
18, 3047¢56 3.=13.~ 2, 16 " 0 " n
19, 31.7.56 2.~ 3.~ 6, 22 " 3 " "
20, 2.8.56 20,-20.~14, 17 " 2 " n
21, B8.8.56 6.~ 9.,- 6,23 " 16 n "
22, D48.56 6e4= 9.~ 6, 20 " 43 " "
23, 1048.56 39,=35,=37, 17 " 8 " "
24, 22.8,56 2.= 2.~ 3, 20 " 71 " "
250 25.8.56 55."51."490 20 n O " n
26, 24¢8.56 334=-40,-41, 20 " 3 " "
270 25.8.56 5-‘ 5.- 30 16 " 21 " "
28, 26,8,56 B.= 3= 3, 20 " 56 n n
29, 8.,9.56 3.- 8.- 4, 15 " 8 " "
30e 969456 3o~ 8o4- 4, 24 " 9 " n

Total No.Caught 412 ( 7 lost or damaged.)
Average No. per Net Set 14,8
% ) Depth measured at both ends and middle of net,

¥)

Pate net lifted.Nets set the previous night,
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The gill nets accounted for the bulk of the catch;
but, to supplement the sample, some small fish were caught
by hand nets, taken from stomach samples, or trapped in
streams. In one river 8 fish were caught by rod, line,
and spinners. Table 2 records the source of the sample
studied.

Table 2. SOURCE OF SAMPLE

Method No, of Char,
G1ill net 405
Stomach Samples 18
Rod and line 8
Hand net, etc. _5
Total 436

The fish were studied ag soon as possible after
removal from the net. Records were taken of the fork
length (tip of snout to indentation of the caudal fin),
wéight, sex, condition of the gonads, stomach contents,
parasites, and colouration. Up to ten fish in each 2.5 cms.
length group were subjectéd to further measurements as
suggested by Vladykov (1954). Heads, tails, and/or
skeletons of some char were dried, and otoliths for age
determinations were kept, dry in envelopes. Representative
collections were made of ovaries, stomach contents, and

parasites.
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The largest fish caught was 67.0 cms. long and
weighed 6.5 lbs., the smallest fish was caught in a dredge
sample and was 2.2 cms. long. The average length of fish
caught in the gill net was 36.93 cms. long and the average
weight, 19.4 ounces. The sex ratio of the sample was
45,25 per cent female and 54.75 per cent male.

The length frequency of the sample is plotted in
Figures 3 and 3a. The latter histogram shows two points
which deserve comment; one, that the largest fish are
predominately male, and two, that the nets did not catech
fish below 18 cms. in fork length. This last point 1is
discussed below in the analysis of the growth rate.

There is a relationship, as expected, between the size
of mesh used and the fork length of the fish caught. While
this is more apparent in other species, it nevertheless
does hold for char. The range of lengths cauvght by any
one size is very wide. This is due, in part, to the fact
that char are snagged by the teeth rather than gilled.
Table 3 illustrates the relationship.

Table 3. MESH SIZE RELATED TO MEAN FORK LuNGTH

Mesh Size Range (cms.) Hean (cms.)  Number
1.5 ins. 13.0 - 87.0 31.58 117
2.0 " 19.5 - 82.0 34,09 154
3.0 " 24,0 - 67,0 44,08 82
4,0 " 32.5 = 63.5 47.59 31
5.0 " 31.0 - 85.0 48,82 14
5.5 " 33.0 - 67.0 49.85 7




1o

no.

60_|

50 —

40—

30

20

20 o] 60 70 cms. Fork Length
FIG.3. LENGTH FREQUENCY OF GIiLL NET GATCH.



20

40

3Q

20

10~

10

30+

407

dd

9

L] ¥

10 20

FIG.3 a.

L) L] L ] ¥

30 40 50 60 70 cms. F.L.

LENGTH FREQUENCY OF THE SEXES.




THE AGE AND GROWTH OF CHAR

Review of the Literaturs

The use of otoliths for the determination of the age
of ITich was intrnduced by Riebisch in 1809, using the
plaice as an example, Even though the scéles of most fish
are considered to be superior for age determinations, the
otolith method has retained considerable interest over the
years. Many workers have been tempted to use various
other bony structures which exhiblit a lamellar type of
growth, with varying success. The pectoral bones, vertebrae,
opercular bones, aﬁd fin rays are among the structures
used by different authors. A review of these works has
been made by Menon (1950).

Differences in shape, size, and chemical composition
of the otoliths of different fish have been recorded.
Comparisons have been made by Scott (1906), Frost (1928),

- and Shepard (1910), to name but a few, McMuffich (1912)
recorded differences between the otoliths of the five

species of pacific salmon of the genus Onchorhynchus .

A review of the comparative and analytical works on
otoliths has been compiled by Grainger (1953 b)e

Although the char have typically small scales, many
authors have preferred to use these structures in preference

tc otoliths for age determimations. This is especislly
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true of the European workers, such as Runnstrom (1951),

and Dahl (192€¢). Sprules (1952) used the scales for
determining the age of char from the west coast of Hudson
Bay. Martin (1955) likewise used scales from char taken

in the region of the Ungava Crater, In Quebec, although

he echoes Dshl's (1926) complaint that the smallness of the
scales gave rise to difficulties. Slastnikov (1935),
finding the scales of char from Novaya Zemlya unreadable,
used ridges on the opercular bones for determination of

the age. Hansen (1940) was the first to record the age of
char using otoliths. CGCralinger (1949) collected the
otoliths from the cher of Irobisher Eay, and they were

read at St. Andrews Riolozical Station. Some Aifficulty
was found in the case of those ctecliths which héd bsen
precerved in & glycerine-water mixture. In 1951 and 1952
Grelnger preserved the\otoliths from the char of ths

Sylvia Grinnell Fiver, dry, with better results. Following
the work of Lea (1910), Grainger then svolved s formula to
express the relationship between the otolith width and the
fish length. The formula used was as follows:

Log (fisv length) = -1.503+1.982 Log (otolith width)

The figures are constants derived for that partiecular
population. ¥With this formula, back calculations zould be
made by measurinz the width of any ring and thus calcul-

eting the length of the fish at that time. TIn this way
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year classes that hed been lnadequately sampled could be
strengthened, thus balancing any bias in the catching
method. Although variation in otolith widths within any
one year class were found, these variations were less than
those observed in the lengths of the fish. This method
requires a large number of otoliths since only those in
which the rings could be counted, and measﬁred, in a
stralght line perpendicular to the long axis of the
otolith, could be used. Therefore out of 830 pairs of
otoliths that were sultable for age determinations,
Grainger was able to use only 300 for the calculation,.
The smaller sample collscted by the author was not
suitable for such treatment, therefore the following
method was used. The lengths of the fish in each age
group were summed and the average value calculated, this
method was used by Grainger (1953) for the smaller samples
he obtained from the Bay of Two Rivers, the George Rlver,
and Herschel Island., The great disadvantage of this
method 1is that 1t will reproduce any bias present in the
sampling technique. However in the absence of a very
large sample, it 1s the only method available,

Graham (1929) has reviewed the literature dealing
with the growth of fishes. A more recent treatment of
the question appears in Sea Fisheries, edited by Greham

(1956)




The 0tolithe of the Chur

Under reflected light the otolitbk ic seen to have
& dark core. This 1is surrnivnded by concentric alternating
1ight and dark rings. The light rirgs are considerably
wider then *the derk rings and are presvmed to represent

the summer period of relatively fast growth. Char taken

e

n early summer do not show a light margin on the otolith,
while those taken 1n the fall do. The light margin
present on the otolith of fish ceptured in the fall is not
as wide &s completed rinzs of the same age. This indicates
the existence of a time lag between the start of the

period cf fast growth, and the formation of the light ring.
(See below, and Figures 5 and 6.)

The dark core is freouently lishtenzd ~r obscured by

the presence of cracks which run radially out from the
~entre. These cracks are artifacts, and it has Teen
su;gested that they are caused by strosses sct up within
the otolith during crying.

There ig no direct cvidence as to when the otolith

starts to form. Grainger (3953 b.) suggests that since

s dark

(=

the ecggs are laid in the fall, and since the core
snd thus incdicstive of winter greowth, the otolith bagirs
to ;rov as soon as the fish hegins to develop. The dark

cara then vill represent the first wintcr of the zhar's




25

life, the first light ring will then be laid down during
the flrst summer, and the start of the first dark ring will
mark the completion of one year in the life of the char,

It 1s on this assumption that the rings were counted on

the otoliths of the char of Nettilling lake. The age of
the char given throughout the body of this work therefore
refers to completed years of growth.

The Age Determinations of the Nettllling Lake Char

For the determination of the age of the Nettilling
Lake char, otoliths were removed from 320 specimens, The
otolith used was the sagitta, the largest one present in
the char which resides in the sacculus of the inner ear,
This otolith is longer than 1t is broad, the medial side
belng bisected by a deep groove while the lateral side is
smooth and slightly convex. It is on this side that the
readings are made. The otoliths were kept/dry in envelopes
following the advice of Crainger (1953 b.) and Johnston
(1938). 1In the laboratory, the otoliths were first cleaned
manually and then mounted on a black slide, they were then
covered by a 10 per cent aqueous solution of glycerine and
read using a stereoscoptlic microscope. LReadings were made
at random to avoid bias and in most cases on both otoliths,
Where one otolith was deformed or otherwise unreadable,

readinks were made on the other. In scme cases where
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readings did not colncids retwesn rigrt and left otoliths
or ketween first and s~cond readings, the ctoliths were
discarcded, thus although 320 pairs wvere collected, final
readlngs wcre made on 295 palrs only.

Figures 4 to 7 illustrate the lateral aspect of
otolithe from differert age groups. Figure 2 shows an
otolith with 6 dark or winter rings; the dark core is

obscursd by cracks as mentiored above. Filgure £

demonstretes the appearance of an otolith with © dark

e

rings. In this figure, a light margin on the otolith may
be obscrved on the lower left hand side; this 1is the

beginning of a summer ring. 7The otclith weas taken from

char captured late in July. Figure € 1lluztrates ean

o

otolith taken from a 12 ycar-old char; dgain a licht ring

can be seen in the lower left hand zorner; the last few

H

ings are cut of focus due to the convex curvature of the
surface. Fizgure 7, showing an otolith from a 14 yeasr-old
char, illustratcs a common concdition; tre rings on the left
hend side are obscured by a zgrowth that does not show the
lamellar corstruztion typiecal of the otolith (These

growths ccuvld in some cases be remc~.d by grinding with

)

fine carborundum powder until the underlying rirgs beczcme
evident.). The serrated margin on the richt hand cide of
the figure is alsc typical of otoliths taker from larger

and older £:sh.
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FI1G.6. 12 YEAR 0LD OTOLITH, FIG.7. 14 YEAR OLD OTOLITH.
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The readings cobtalned from the otoliths of 295 cher
from Nettilling Lake were plotted against the individual
fork lengths. The mean fork lergth Was.thcn calculated
for each year cless and is presented in Table 4. These
results are also shown graphically in Figure 8. The same
methods were used to determire the age of char from Rowley
Islend in Foxe Basin and from the west coast of Melville

Peninsula,
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Table 4, MEAN PORK LENGTH OF CHAR IN RELATION TO AGE

AgeNo., Range Mean No, Range Mean No. Range Mean

2 7 b5,5- 6.5 6,07

3 6 7.0~ 8,5 7.83

4 4 9,0- 92,0 9.00 MALES FEMALES

5 2 9.0= 9,0 9,00

6 3 17.5=-20,5 19,00 3 17.,5-20.,5 19,00

7 4 20,0-27,0 23.13 2 20,0-22,0 21,00 2 23,5-27,0 25.55

§ 12 15.5-31.5 24,37 5 19.,5=27,5 24,1C 7 20.0-31,5 24,57

9 16 18,0-34,0 25,75 9 10.5=34,0 27,186 7 15.0-34.0 23,90
10 19 23.,0=44,0 33,50 8 29.,0~44,0 34.62 11 23,0=39,0 32,68
11 45 23,5=44,5 33.31 25 26,0=41,5 33.14 20 23,5=44.5 33,58
12 49 26.0-48.5 34,51 22 27.,0~48,5 35,52 27 26.0-48,0 33.68
13 40 27,0=-52,0 38.23 22 27,0-52.0 37,68 18 27,0-51.5 38,88
14 26 30.0=52.,0 38,55 13 30,0=47,5 38,73 13 30,0=52,0 38,38
15 20 33,0=-57.5 43,25 10 33,0-57,5 44.€0 10 34.5«52,0 41,20
16 18 34,0=581,0 47,38 16 34,0=61.,0 48,53 2 35.5=40,0 38,25
17 10 37,0=59,0 44,80 4 39,559,400 48.13 6 37.,0=50,5 42,58
18 5 35.5=55.5 47.E0 2 B2,5=55,5 54,00 3 35,5=42,0 43,17
19 4 41.,5=57.,0 48,38 1l 41.5=4145 41.50 3 44,0«57,0 50,66
20 3 49,0~58,5 54,63 2 57.,0-58.5 57.75 1 49,0~49,0 49,00
2l 2 42,5-46,0 44,50 2 42,5-46.0 44,50 O

N.B. The Range end Mean Fork Length (cms.) of the total

population are shown in Figure 8. The frequency

distribution, and the sex ratio of the year classes

are plotted in Figure 10,

The difference between

males and females 1s discussed below, and the values

plotted in Figure 11,
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FIG.8. RANGE & MEAN LENGTH OF AGE GROUPS.
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Analvsis of the Growth Rate

Various statistical methods were applied to the above
data (Table 4.) for the purposc of calculating a growth
surve, Ir all cases the small size of the sample and the
uneguel welghts of each year class defeated the statistic,
Figure 9 shows the growth curve obtained by smoothing the
line in Figure 8 by means of a 5 year running average.
This was done after due consideration of the following
pointss, First, the apparent rapld growth between the ages
cf 5 and 6. This is due in part to the fact that the nets
did not sample the population telow 18, cms. fork length,
Therefore only the larger members of the 5, €, and 7 year
old classes were sampled, thus ralsing the mean fork length
to an artificial height. Secondly, the fish in the very
young year classes ( 2 to 5 ) were obtained from stomach
samples, (Table 2) thus this sample 1s also blased but
towards the smaller fish in these groups. The variation
towards the end of the graph in the higher age groups can
be attributed to the small numbers in these groups.

Figure 10 1illustrates the age and sex frequency of the
year classes,

Sex Differences in the Growth Rate

The author is indebted to Dr. G. I. Paul of the

Genetlcs Department, McGill University, for the following
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analysis of the data (Table 4). A welghted regression
line was fitted to the average lengths of males and females
in each year class from six to 20 years. The equations

for the regression lines are:

Males: Y= 3.872 + 2,5657 x
Females: ¥ = 14.61 + 1.668 x

These lires ere shown in Filgure 11. A compariscn of
regression coefflcients by means of a Fisher-Behrens test
was made, the test taking into asccount the heterogenous
variance of the sample. This comparison showed that the
males had a signifilcantly higher growth rate than the
females, A comparison of the inltial points of the lines
showed that the difference was not significant, thus proving
that males and females began growth at the samz size,
Further analysls showed that the regression of average length
on age was linear in the case of the males but nonlinear

in the case of the females,

This difference hes raised several questions. Since
the growth curves differ both in form and rate between the
sexes, the suggestion has been made that the general growth
rate cannot or shouléd not be treated as a whole. The non-
linearity in the females may be due to gonadal growth
which presumably would take more and more energy on the

part of the fish as it grew larger, thus leaving less and
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less energy available for somatic growth. Since a larger
fish not only produces more eggs but larger eggs as well
(M8&r 1950), and if mortality is not considersd, there
must come a time when the food taken in 1is just enough to
account for the movement of the fish and the defelopment
of the ovariles, Even though the females do not spawn
every year, there must be a period devoted to restoring the
fish to normal condition by replacing substances drasined
from the body during the final months before spawning.
This concept of a staté of equilibrium where the fish does
not grow may derive support from a consideration of the
decreasing annual lncrement in growth which all fish show,
The work of Grainger ( 1953 ) has shown that in the case
of the Char of the Sylvia Grinnell River, this state has
not been reached by the end of the twenty-fourth year.
Much more work is needed on larger samples before a

complete analysis of this matter can be presented,

COMPARISON OF THE GRCWTH RATES

There are only a few papers which deal with the growth
of char. Grainger (1953) calculated a grewth rate for the
char of the Sylvia Grinnell River based on a relationship
between otolith width and fish length., Other populations

described by Grainger included samples from the George
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River, the Bay of Two Kivers, and Herschel Island., In
addition to the char of Nettilling Lake, the author has
examined small samples from Rowley Islénd, and Melville
Peninsula. Sprules (194¢) examined 94 anadromous and 46
landlocked char from the west coast of Hudson Bay, using
scales for determining the age but "difficultiecs were
experienced"., Andrews and Lear (1956) examined char
obtalned Irom cormercial catches from four fishing ports
on the Labrador Ccast, using otoliths to determine tﬁe

age groups, Although Andrews and Lesar treated the samples
from each of the ports separately, for the purpcse of
comparison the results have been summed and the mean lengths
of the total population calculated., The same treatment
has been used on the work of Hansen (1940) who examined
671 char from West Greenland fishing ports using otcliths
for age determinations. The age and length of the char

of Svalbard have been recorded by Cahl (1926) using
scales, while those of Novaya Zemlya were studied by
Slastnikov (1935) using the opercular bones, Other workers
have given the age and length of char without attempting
to plot a growth curve. In these cases the samples were
usually small such as that collected by Martin (1955) from
Ungava Crater in Quebec, Runnstrdm (1951) studied the
growth of char in a Swedlsh lake to determine the changes

following regulation of the water level. Nillsson (1554)
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reported on the age and length of two populations of char
in Lake Korsvattnet, Sweden; one of the populations was
termed "dwarf" by the author. These latter workers have
all used sceles for determining the age of chare. Frost
(1951) has aged three populations of the char of Lake

Windermere, Salvelinus alpinus willoughbiil ( Gunther)

two of which were normsl while the other was dwarf,similar
to that recorded by Nillsscn (1954). Since the char of
Lake Vindermere is considered to be a separate suk-species

or species from Salvelinus alpinus the gbove work 1s not

included in the followlng conmparison,

The results of these works are presented in Table 5
and are compared with the values found for the Nettilling
Lake char as shown in Flgures 8 and 9. The comparison

is 1llustrated in Figures 12 and 13. Wherever possible,

the curves used by the original authors heve been reproduced

but in those cases where no curve was given, a line has

been fitted by hand to the recorded points,
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Pigure 12 shows the growth of char in Nettilling Lake
compared to the growth determlined for anadromous populations,
In this graph, the lower growth rate, found for the
Nettlilling Lake char, 1s demonstrated, The small populat=
fon from Rowley Island cannot be considered as signific=-
antly different from the Nettilling Lake char, since in
~the first place the Rowley Island values 1lie within the
vélues of the Nettilling Lake char, and secondly the nets
used to capture these char were larger than those used in
Nettilling Lake ( 6 and 6% inch mesh size compared to 5%
inch.)s The slope of the curve determined for the char of
the Labrador coast shows the result of a sampling blas,
these char were obtained from commercial catches and the
nets used in commercial fishing are of such a size as to
eliminate the smaller fish from the catchj therefore
only the larger members of the younger year classes were
present in the sample,.

When the curve determined for the growth of char in
Nettilling Lake ( fige9 ) 1s compared to the curve calcu-
leted for the char of the Sylvia Grinnell River, the
following points arise., The rate of growth up to the age
of eight is similar, but older fish from the river, reach
a larger size than that attained by Nettllling Lake char,

Even though Crainger (1953 b.) used nets that were larger
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than those ussd by the author, the difference is still
significant. In general, the slope of the growth curve
shown for the Nettilling Lake char is similar to that
found for Sylvia Grinnell char and other populations
though the average for¥ lengths are lower. The older
fish are decided’y smaller in Nettilling Lakc than 1In
any other area.

Figure 13 shows the growth of the char of Nettilling
Lake compared with tha* of landlocked populations from
Sweden, Ungava, and western Hudson 3oy. In this compzrison
the char of Nettilling Lake are shown to have a slower
growth rate than the char from Sweden. This fact may no
doubt be explained by the higher temperatures and the
longer growing periods that are to be found in Sweden,
The char of Ungava Crater seem to show a growth rate
similar to that determined for Nettilling Lake, however the
older yesr clas:zcs in the Ungava population are represented
by very few fish and this section of the curve is considered
questionable by the original author (Martin 1955). The
higher values in young fish found in the landlocked char
of Hudson Bay may be explained by a consideratlon of the
higher temperature and a longer ice=fres sezson in

Littlefish Lake as compared to Nettilling Lake.
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THE GROWTH WITH RESPECT TO WEIGHT

The weights of all fish were recorded with respect to
age, and the average weight of each year class calculated,
thig 1s shown in Table 6,

Table 6, AGE AND WEIGHT OF NETTILLING LAKE CHAR

Age Range (o0z.) Mean No,
8 1.75- 3.25 2.42 3
7 2.5 =~ 8,75 4,25 4
8 25 = 9,0 5.02 12
9 2425-14.0 6.21 16

10 3.75-29.0 12,56 19

11 3.25=28,0 11.56 45

12 5,5 -39,0 14,14 49

13 6.,25~-41.0 18.56 40

14 8,0 =47.0 18,07 26

15 12,0 =-57.0 28,15 20

16 13,0 -68.,0 36.47 18

17 16,0 -64.0 28,00 10

18 14,0 -55.0 34.60

15 19,0 =-56,0 31,75

20 33,0 =45,0 41,00

21 21.0 «35.0 28.00

D WU,

When these figures are separated into the mean
weights for male and female, the males show a higher mean
weight than the females, especlally with increasing age.
However, the smmples are so small and the range so wide,
that no analysis has been attempted. The difference
between the sexes, wlith respect to weight, 1s shown below
in Table 7, but a larger scmple would be required before

any estimation of the difference in rate of zrowth could

be made.
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Table 7.

MEAN WEIGHT OF MALES AND
FEMALES WITH RESPECT TO AGE.

Age Mean Wt. Males Mean Wt, Females

6 245 0Z., 2¢25 02Za
7 2,875 " 5.625 "
8 5.1 " 4,96 "
9 6,97 " 5,25 "
10 13,84 " 11,63 "
11 1c.,e1 " 12,475 "
12 15,70 " 12,88 "
13 17.8¢ " 19,43 "
14 18,3 " 17.8 "
15 31,2 " 25.1 "
16 39,06 " 17,5 "
17 35,5 " 23,0 "
18 46,5 " 26,66 "
19 19.0 " 3640 "
20 45,0 " 33.0 "
21 28,0 " eeeaa -

COMPARISON OF GROWTH RATES (WEIGHT)

The mean weight of the char from Nettilling Lake in
each age group 1s plotted in Figure 15, There, they are
compared with the figures obtained for the growth of the
char of the Sylvia Grinnell River (Grainger 1953), and
for the char of Hudson Bay and Littlefish Lake (Sprules
1949 )¢ The values of the mean weight of .char as deter-

mined by these authors, are given below in Table 8e
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Table 8. MEAN WEIGHTS WITH RESPECT TO AGE OF CHAR FROM
SYLVIA GRINNELL RIVER, HUDSON BAY, AND LITTLEFISH LAKE,

Age Hudson Bay Littlefish Lake Sylvia Grinnell R,

2 1.0 oz,

3 1.5 "

4 12.0 oz. 2,0 "

5 24,0 " 4,5 "

6 32,0 " 4,5 "

7 37,0 " 7.0 "

8 43,0 " 8.0 "

9 54.0 " 9.0 " }_

10 60.0 " 10,0 " 16.0 0z
11 78,0 " 12,5 " }_

12 100.0 " 14,5 " 29,0 "
13 107.c " 15.5 " 3}

14 118, " 20,0 " 45,0 "
15 ——— - ‘

16 132,0 " }' 61.0 "
17 185,0 " }

18 192,0 " 80,0 "
19

20 } 8l.5 "
21

22 }' 93,0 "
23
24 .} 87,0 "

Note t= The values given for the mean weight of char

from the Sylvia Grinnell River, are the mean
welghts of all fish in two successive year
classés, for example, the mean weight of all
10 and 11 year old char is 16,0 ounces,

( Grainger 1953.)
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Figure-IB which is derived from Tables 6 and 8,
clearly shows that the weights of the char from Nettilling
Lake fall far below the values recorded for Froblsher Bay
and Hudson Bay, The low values at higher ages cannot be
attributed solely to sampling error, as the nets used,
though smaller than those used by Sprules and Grainger,
yet were capable of holding fish of weights up to 104
cunces maximum., The conclusion drawn by the author is
that there 1s a 1limit to the maximum size that may be
attalned by the char of Nettilling Lake, this limit
being imposed on the fish by the food supply available.
| The working hypotheslis hes been that the char of Nettilling
Lake represent a landloclked pépulation, this point will Dbe
discussed below in greater detail. For the moment 1t will
be enough to draw attention to the close relétionéhip
between the mean weights of char from Nettilling and

Littlefisk Lakes, especially in the younger year classes,

The very rapid growth shown by the sea-run char of Hudson
Bay is presumably due to the higher temperature and a
greater food supply than is found in Frobisher Bay;
however there 1s not enough direct evidence to support
this point,.

Few authors have treated the growth of char with
respect to weight, or given data from which such a

relationship might be derived.s In order to pursue this
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line of investigation further, a comparison of Length
Weight relztionships has been made, between the char of
Nettilling Lake, of Frobisher Bay (Greinger 1953), of the
Labrador coast (Andrews and Lear 1956), of Svalbard (Dahl
1926), and of Bear Island (Sergeant,personal communication).
This comparison is shown in Table 9 and presented
graphically in Figure 14. In the following Table the char
of Nettilling Lake have been treated as follows; fork
lengths have been grouped into 5 centimetre lengths and
the average weight calculated for each group. For the
other populatlions, the empirical points as given by the
authors were first plotted and a line fitted by hand, the
values in the table were then read off the graph to
correspond with the lengths taken for the Nettilling Lake

chare.
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Table 9, COMPARISON OF LENGTH WEIGHT RELATIONSHIPS OF CHAR FROM NETTILLING TL.AKE

SYLVIA GRINNELL RIVER, LABRADOR COAST, SVALBARD, AND BEAR ISLAND

Fork Length Nettilling L, S. Grinnell R, ILabrador Svalbard Bear Island

20.-24-5 CMsS ¢ 2.0 mZo

25.=29,5 " 4,5 " 8,0 0z,

30,=34,5 " 8,2 " 10,0 ®

35.-39,5 " 15,0 " 17.5 " 21.0 oz, 25,0 0z, 13.0 oz.
. 40¢~44,5 " 22,1 % 27,0 " 32,0 " 32,0 " 20,0 "

45,=49,5 " 32,0 " 38,5 " 45,0 " 41,0 " 27,0 "

50.~54,5 " 42,5 " 53,0 " 63,0 " 53,0 " 35,0 "

55,=59,5 " 52,5 " 70,5 " 81.0 " 78,0 " 41,0 "

60,=-64,5 " 67.5 " 93,0 " 105.0 " eg,0 " - -

65.-69.5 " 80,0 " 115,0 " 126,0 " 130,0 "

70,-74,5 " - - 134,5 " _— - 186,0 "

75.=72.,5 " 163,0 " _——— -
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Figure 14 shows that the Length Weight relationships
of the char of Frobisher Bay, Labrador and Svalbard all
follow the same trend ( the roughness in the latter curve
1s due to the smallness of the sample )s The zurve for
the char of Nettilling Lake 1s not only lower but becomes
progressivly so as higher values are reached, This is
but enother aspect of the picture shown in Fig.l5 where
the weight to age curve flattens out in the older year
classess The small sample from Bear Island, presumed tc
he landlocked, shows a lower Length Weight relationshilp
than that found for Nettilling Lake char. This sample
of 20 char was taken in Lake Leksvattnet which is about
«8 8qe.miles in area and is connected by a rapid river to
the sca.

The lergest char recorded, attained a welght of
16 kgs.(35 1lbs.), this was in Novaya Zemlya and was
reported by Yessipov (1935). Wynne-Edwards (1952)
gives 9 kgs.(20 lbs.) as an exceptional weight. Dahl
(1926) reported that the char of western Svalbard reached
a weight of 4,7 kgs.( 10,3 lbs.), Fowler and Harper (1947)
report the exlstance of a photograph of an arctic char
which was seld to be 36 inches long and weighed 2€ pounds;

it was caught by Mr. Ingebritson in Hudson Baye. The
naximum weight recorded by Grainger (1953) was 11.9 lbs,

All these are higher than the maximum found by the author,
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THE FOOD OF CHAR

The stomachs of 399 char from Nettilling Lake were
examined in the field, the records show that 50.4 per cent
(201 char) had food in the stomach or oesophagus. This
estimate 1s probably tco low since char were observed to
regurgitate food under the stresses of capture and handling.
Out of these 201 fish, 96.5 per cent (174) were feeding
predominately on insect material; of the rest, the major-
ity, 12.5 percznt were feeding on fish, either young chsar

or stizklebacks ( Gasterosteus aculatus and Pungitius

pungitius )e The remainder were feeding on plankton,

copepods mostly, or amphipods ( Gammerus lacustris ).

The insect material consisted for the most part of
chironomids, 211 life stagés were present in the stomachs
but the majority were pupae. The taxonomy of the chironomids
is under revision by D.R.0Oliver and the stomach samples have
not yet been identiflied. However, the following results
based on bottom-fauna samples may well be applied to the
chironomids in the stomach samples. "The chironomid larvae
and a few pupge dominated the macroscoplc bottom-fauna
comprising 98 per cent of the total number ....... Four
sub-families, Daimesinae, Tanypodinae, Chirorominse and
Orthocladiinae ere represented. The greater part of the

chironomids collected belonged to the Orthocladiinae and
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the Diamesinae." (Oliver 1956) Adult chironomids, caddis
flies and mosquitos were also present In the stomachs.
Nillsson (1954) reports that " feeding habits vary
seasonally am well as annually." and that the bottom
fauna is of little importance in the ice-~free season.
This was observed in the case of the Nettilling Lake char.
At the beginning of the season, when the lake was still
covered with ice, the char were fesding on larval insects
and fish, With the onset of the emerging of chironomids,
the dominant food changed to chironomid pupae. Only in
late August were adult insects found in the stomachs.
Later on in the year, plankton and fish reappeared in the
diet. Nillsson also stated that 75 per cent of the char
in Lake Korsvattnet, Sweden were feeding on insects, this
agrees falirly closely with the results shown sbove for the
Nettilling Lake char. Lindstrdm (1954) discovered that

the bulk of the food of char in Lake Ann, Sweden was made

up of Bosmina, gravid Daphnia, Bytotrephus and Holopedium.

He suggested that the char "inhabit the top layers of”

the lake when feeding on plankton", Since the top layers

of Nettilling Lake were not sampled by the nets ( see above)
these organisms were not found in the stomach samples.
Retovsky (1935) reported chironomid larvae, gnats and flies

from the stomachs of young char in Novaya Zemlya., Dunbar




5%

and Hildebrand (1952) report insect larvae, sticklebacks
and young char from the stomachs on a population of char in
fresh water in the area of Ungava Bay. Fabricius and
Gustafson (1953) and Frost (1952) both state that the char
is a major predator of the eggs of char, both of the loose
eggs and of the redds themselves. It seems plausible to
assume that the char would feed on small fish, bottom

fauna, and eggs during the winter in Nettilling Lake.
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THE COLOURATION OF CHAR

The colouration of the char has been used by many anthors
in the past as a taxonomic feature., Otto Fabricius (1760)

x )
in Fauna Groenlandica separated Salmo carpio and S, alpinus

on a colour basise. The former Qas described as having a
dark green-blue back, with silvery sides and belly and
spots white; the latter had a black back, blueish sides

and a red-yellow belly. Fabricius himself doubted the
validlty of specific differentiation and suggested that the
latter form was more heavily coloured because it spent more
time in fresh water, Jensen (1948) comments that there
can be little doubt that both forms are arctic char

( Salvelinus alpinus ) the one being in nuptlal dress.

Johansen (1912) also described two varietles from Greenland,
ore with the dorsum metallic green blue to greyish black
with en even transition to silver on the sides, fading
through 1ilase¢ to white on the belly, the spots toing

yellow red; the second variety had an orzuge flank and
bellys Johansen also comments that in the case of
landlocked char the bright nuptial colouration is attainsd
only at maturity and remalns throughout 1ife, the sillvery
stage being produced only in fish which have entered salt

water, The following descriptior by Dr. Vladykov was
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given to the author who trenslatz4 1t from the French. It
is included here tn its entirety.

Description of a male arctic char (Salvelinus alpinug)

D]

No, 38621R teken in Lake Ransareu, Sweden, by Dr. E. Fabricius.

The description was made after the specimen had been in

5 pzr cent formalin for 20 months.

The Bodyt: The body 1t deep ard latsrally flattened ard
has a deep green colouration on the back und sides. The
spots are pale and more numerous helow the latersl line.
They have a varlable diameter, but on the average they are
abvout half the diameter of the eye (pupil). It is
supposed that in life these spots have an crange colour,
The sides, belly, and the isthmus at the base of the znal
fin are yellow-orange without trace of gpots or dar¥%
clgmentation.

The Head: The top and sides are dark with a few pale spots
on the operculum. On the ventral.side, the membrane and
the branchiostegal rays are dark vp to the chin. The
sides of the mandible are touched with dark pigment
posteriorly but remeln uncoléured in frornt. The inside

of the mouth has uncoloured membranes above and below, the
palate, tongre, and two brachial arches heing darkly
pigmented. The interior of the maxillaries is rather derk.

The Finst* The dorsal and caudal fins are d=2rk and have an
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orange border on the top and back. The pectorgl fin is
orange with dark pigment and has a yellowish margin. The
inner side of the ventral fins is dark in the centre but
a deep orange forms the anterior margin., This fin is
probably entirely orange in life. There is a free lobe on
the anterior margin which surpasses (in length) the rest
of the fin. The anal fin is dark grey with a medium
orange border in front and a deep orange border behind.
The adipose fin is derk with a light centre. The apical
appendage is short, stocky, and orange. ( Vladykov,
personal communication,)

The char of Nettilling Lake exhitited all varieties
of colouration between the silvery stasge and the intense
orange~red., Figure 1 shows arctic char in two extremes of
colouration. The upper char 1s 36 cms. in fork length, the
lower 39.5 cms,, both are female,

F121d notes irzluded descriptions of the cclouration
of the chars and from these the followlng pointc emerge.
Apprroximately 70 per cent of the Tish captured were placed
in the silvery class. The rest showed some trace of
orange, either on the telly, or on the ventral fins. As the
colouration became righer, the contrast 1n the pelvic and
arzl fins became more pronocunced. In the latter, the lead~
ing edxe tecame a brilliant whits with the tody of the fin

a descp orange scattered with blacke The darkening tecame
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more pronounced towards the posterior edge. There was not
always a definate correlation between the intensity of
colouration and the conditlon of the zonads. Some of the
most vivid fish were meles whose testes were minute and
dark. Likewise, a few females with few eggs, ell small,
showed intense colouring on the sides and belly.
Conversly, mature fish with well developed ovaries and
testes carrlied the silvery livery with only the faintest
trace of orange, The colour of the back was quite variable
ranging between olive green to deep blue-~black. Most of
the fish, however; could be described as dusky green, the
"foncée" of Vladykove

The presence of dark transverse bands along the
flanks of small char was also noted. Jensen (1948) records
this marking in small fish stating that they are distinct
in char of 15 cms. length and can be traced more or less
distinctly in fish of 24 cms. length. All char in Nettllling
Lake smaller than 15 cms. possessed these marks, and they
were found in fish up to 31 cms, in length, one of which
had an age of 13 years, The number of bands, which were
similar to the parr marks of salmon, varied between 10 and
1l. One female, 23.5 cms. long and 10 years old, with
well developed ovaries which seemed ready for spawning
that year, showed these marks clearly,

The flesh colour of all Nettilling Lake char was red.
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THE PARASITES OF CHAR

As the char were examined and measured, notes were
taken on the condition of the viscera and on the presence
of parasites. Representative samples of the parasites
found were teken and preserved for future study. These
specimens were given to Miss Betty June Myers of the
Institute of Parasitology, MacDonald College, for identi-
fication and study. At the time of writing, complete
identification of the parasites h;s not been possible,
According to Miss Myers, there 1s a possibility of two
new species being recorded from the char of Nettilling
Lake.

Field records were confined for the most part to the
presence or absence of parasites. Those recognized in the
field were Copepods, Tapeworms, Nematodes, and the
condition described as "Cysts". This latter condition
was due to the presence of Diphyllobothrium type larvae,
and will be discussed below,

The degree of infestation may be deduced from the
following figures. Out of 399 char examined, 35.8 per
cent (143) were parasitized. These parasitized fish
may be divided as follows: 25,8 per cent (37) were
infested with Copepods, 22;3 per cent (32) by Tapeworms
and 10.4 per cent were parasitized by Nematodes (15 char)

n

67.5 per cent (97) were described as " cysted".
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The copepods were found, without exception, in the
buccal cavity, attached to the palate, and the sides of
the tcongue. The number present in a single individual
varied from 1 to 6 ; they were all female with prominent

egg cases, ' iMiss Myers has been able to identify the

copepo@s as belonging to the genus Salmincola, but
specific identificatlion has not yet been finished. A
letter to D.E.Sergeant from Dr. G. Friend of Edinburgh
mentions copepods of this genus parasitic on the char of
Bear Islands The copepods on the gills were S. alpina

while those in the mouth were S, carplonis . No copepods

were observed on the gllle of the char of Nettilling Lake,
Nematoda: these wefe observed free in the body
cavity or lying coiled in cysts on the wall of the testis,
Miss Myers has placed the nematodes collected in the genus
Philonema until further examination can be mede, The
nematodss that were encysted may belong to a new speciles,
if s0 an account will be published later. Andrews and
Lear (1956) recorded the przsence of Philonema sp. from
the char of Labrador and gave the follqwing description,
" adult Philonema were taken from the body cavity only,
but immature stages of roundworms were encysted 1in the
liver, gonads, spleen, peritoneum, and viscers in general",
The number of nematodes present in any one fish varied

from 1 to 21 in a large, emaciated female,
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Cestoda: Adult Tapeworms were found in the pyloric
region, the scolex was attached to the lnner wall of one
of the pyloric caeesae, with the proglottids extending back
into the intestine, In all cases the degree of infestation
was heavy, the proglottld chains twisted about so as to
block the whole intestine, Counts of over 100 tapeworms
were made frequently. Miss Myers has placed the adults in

the family Bothriocephalidse untll further examination may

be made, Wardle (1932) records the following cestodes from
arctic char ané related sub-species 1n the Hudson Bay drain-

age system: Diplocotyle olrikii (Krabb) and Eubothrium

crassum from Salvelinus alpinus marstoni and S. a. stagnalis,

Bubothrium salvelinli from Salvellnus zlpinus malme, and

Diphyllobothrium larvae from all three, Andrews and Lear

(1956) found that the char of Letrador were parasitized by

Eubothrium selvinsle, the degreec of infcstation was "heavy"

and the vercent infected varied from 40 to 97 for the
various fishing ports. Dombroski (1955), working on a
sample of over 3C00 yearling sockeye salmon, discovered

that cestode infection by Eubothrium salvelini had an

inhibitory effect on growth., Vladykov (1956) has noted
that the presence of plerocercold cysts of Diphyllcbothrium
larvae retarded the maturatlion of speckled trout (§;

fontinalis). The semple from Nettilling Lake was too small




63

to permlt similar studies and observations, One cestode
specimen was found in the body of a 9 spined stickleback

and was Identifled as Bothriocephalus clavipes {Goeze 1782)

by Miss Myers. The condition referred to above as"cysted"
ie described below. The external wall of the stomach was
covered by small white or yellow bumps, about Z mm. in
diameter., These bumps were not visitle on the internal
wall of the stomache. In cases where infestation was hesavy,
(100 plus) the visceral mass was stuck to the inner
peritoneal liring and would not fall frece when the fish was
gutted as was tih- casc in unparasitized fish, MNiss Mrers

has identified the cysts as being Jdue t> the presence of

Diphyllouothrium type larvae., Jensen (1948) guotes Paul

Hansen as saying that some specimen~ of char from a Green~-
land lake, had smz21l yellow tumours or "cysts™ ir the
intestines. Martin (1955) recofds that the larger char from
Ungava COrater were heavily parasitized by plerocercoid cysts

of Diphyllobothridae,

Cysts found in the liver of two chars were found to

contain parasites of the family Acanthocephala, but further

identification has not been possible at the time of writings.
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THE MATURITY OF CHAR

Fileld records of the condition of the gonads with
reference to appearance, colour, and width 1n males, size
of ovary and egg diameter in femasles, were kept, In
addition 42 complete egg samples were preserved in 5 per
cent formellin and brought back for further analysis.

Egg diameter in the fleld was measured to the nearest
nillimetre. In‘the laboratory,.an eyepiece micrometer was
used to measure 10 eggs, the mean was calculated and
expressed in millimetres,

Egg counts in the laborzatory were done using a
volumetric method after the technique of Vladykov and
Legendre (1940). The two ovariles were dried superfic-
ially and immersed 1n a graduated cylinder, the displace-
ment was then meacir.l +o the nearest cubic centinetre
(small samples to the nearest half centimetre)s A sample
approximeting 10 per cent of the total volume was taken
and all the eggs counted, (in no case wes the sample less
than 2 ccse.)e No correction was made for ovarian tissue
since the sample wouldl also contain connective tissue in
a proportionate ammount. Total count: were made on 5

samples to check the method, the results showed a

maximum error of l.l percent,
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Some of the terminology used czould bear definition.
Meturity, strictly an irreversible process, has in the
following sections; zer used to indicate only those fish
which weculd spawn that year. Immsturc and unripe flsh are
thus classed together. It may be questionable to consider
a large fish with unripe gonads as immature, but the
author !c not aware of any sure method c¢f determining if
a fish has &lready spawned one or more times before
capturs.

Males were considered to be ripening when the testes
were white in colour and more than 5 - 7 rms. wide, depend-
ing on the length of the filsh. Testes thst were dark,
liver-ccloured, were considered as inactive. This category

"spent"

included immature fish and large males that looked
and which did not seem to be preparing to spawn that year.
This division is, of course, highly subjective. No males
with running milt were observed nor could any milt be
expressed from the testeg without first rupturing the whole
organ. It is therefore suggssted that the male char of
Nettilling Lake were not ready to spawn by early September.
The number of males maturing at any age is expresssd

as a percentage of the total number of males in that age

group. This is shown in Figure 16. In order to use thle
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comglete sample as well as the aged fish the following
treatment wos used; the male char wers grouped into classes
of & cms. fork lergth and the number of maturing malecs was
agaln expresscd as a percentage of the total number in

each group. The age groups have been scaled to agree with
the mean length of each group as shown in Figure 95 the above
work is also shown in Figure 16,

These figures show that, at age 7, half the males show
signs of maturity. W%With regard to length, at 25 cms. one
quarter of the males tsken showed similar signs. The
presence of non-maturing or inactive males throughout the
length range suggests that all the males do not mature
every year, Although all males at age 21 were maturing,
this is based on 2 char and should not be regarded s
typicel.

Little mention of the maturity cof the male glone is
present In the literoture, there are no rsferences to
figures or standards for compariscn. A general comparison
of age and length at maturity, of char, is included below.
FEMALES

Field observations substentiated the findlngs of
earlier authors, (Crainger 1953, Hickling and Rutenberg
1936, Vladykov 1956) with regard.to eggs of different

sizes in the ovaries. Earlier writers, noting that the
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eggs of fish preparing to spawn,fell into two sizes,
described one group as large, yellow and yolky and termed
these maturing, the others were small, white, and non-

maturing. Vladykov (1956) has further divided the eggs of

adult speckled trout ( S. fontinalis ) into three classes.
The first, referred to as‘class A, were small eggs, white
with no yolk, these were considered as recrultment stock.
Ciass B was composed of maturing eggs,large yellow and
yolky, these were the eggs that would be shed at spawning,.
Class C was derived from class B and was cqmposed’of
atretic eggs, white and irregular in outline. According to
Vladykov, " in the process of maturing,the number of eggs
in class B progressivly decreases cdue to atresié but their
diameter becomes greater." This work has raiszd doubts
concerning the validity of the term "fecundity" when it
refers to the number of maturing eggs; since this 1s now
considered as a function of time, egg counts shculd only
be made on the cvaries of fish that are ready to spewn.
The egg samples taken from the Nettilling Lake char cover |
the summer, and lnclude maturing and non-maturing eggs,
therefofe no estimate of fecundity will be glven.

M&ar (1950) produced a relationship between fork
length and size of egg at maturity. Grainger (1953) and

Viadykov (1956) have noted this for the ecase of the arctic
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char and speckled trout respectively. Again the data
collected by the author do not permit such a conclusion,
Egg samples taken from large fish early in the seascn
yield egg diameters that are far too small, It is however
a safe assumption that during the season such eggs would
have increased in size sufficiently to come into line,
Table 10 records the fork length and weight of char,
the volume of the ovaries and the number and diameter of
the eggs., In ceses where they were present only maturing
eggs wefe counted and measured, in othér cases where there
was no differentiation In size of egg, all eggs were
counted. The dates are given in two week perlods starting

with the first of July.
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Table 10, RESULTS OF EGG COUNTS

Date Fork L. Weight Volume Diameter No.of
of Ovaries of Eggs Eggs
July 1-15 33.5 cms. 11 0oz. 4.0 ccs. 0.2 mms. 2731
34.0 " 10 " 1,5 " 0.,8 " 1992
35.5 " 12 n 2,0 " 0.9 " 2037
36,0 " 11 n 2,8 " 1,0 " 3136
36,0 " 12 " 7,0 " 3.5 " 369
36.5 " 12 " 30,0 " 3.0 " 990
395 " 15 n 4,0 " 1.5 " 2564
44,0 " 21 " 5,0 " 1.83 " 1090
45,0 " 26 " g.,0 " 1.0 " 2492
50,0 " 31 " 10,0 " 1.0 " 2701
55,5 " 54 n 28,0 " 2,0 " 2582
6l.5 " 80 " 58,5 " 3,03 " 3931
63,0 " 64 " gg,0 " 3.24 " 3630
64,0 " 72 " o37.0 " 2.16 " 3139
July 16=-31 22,0 " 3,25 " 0,75 " 0,75 " 2735
31,5 " 9 " o1,25 " 1.0 " 1764
31.5 " 7.5 " 5,0 " 2,16 " 545
32,0 " g . " 8,0 " 1.68 " 2560
32,0 " 10 " g,5 " 3,00 " 561
32.5 " 9 * 4,0 " 1.4 " 2122
33,0 " 10 " 9,0 " 3.0 " 360
33,0 " 11 " 0,9 " 0.6 " 2764
33.5 " 11 L P A 1,0 " 1833
33,5 " 10 " 3.6 " 1.65 " 1606
24,0 " 10 " o22,0 " 3,64 " 898
34,0 " 11 " 7,0 " 3.5 " 635
34,0 " 10 " 1,5 " 0.8 " 1992
34,5 " 12 " 7.0 " 3,0 " 441
35.0 " 11 R I T 0.8 " 2972
35,0 " 11 * 5,0 " 2.18 " 505
35,0 " 12 * 15,0 " 2,83 " 2245
35,5 " 13 " 1,95 " O.02 " 2055
36,0 " 11,5 " 4,7 " 1.3 " 1429
36,0 " 14 o211 " 1,5 " 2740
37.5 " 15 " 18,5 " 4,00 " 787
38,5 " 17 "1.3 " 0.7 " 1968
40,0 " 18 roz.2 " 1,05 " 1929
53,0 " 40 " 9,0 " 2,0 " 1421
Aug [) 1-15
Aug.16-31 18,0 " 2,26 " 6,0 " 3,33 " 281
35,5 " 14 " 3.0 " 3,66 " 1135
37,0 " 16 v og,5 " 1,02 " 702
51,0 " 25 " 31,5 " 1.32 " 3335
Septel=-15 33,5 " 13 " z4,0 " 3,76 " 1156
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L subjective criltericm of maturlty was Jdeweloped

based on 2,y slize. UGroinger (1953) suggeste that for the

maturing. Vliadykov (1958) for ths epeckled trout, places
this figure lower, about 1.1 mm, For the Nettilling Lake
char, the lcv.) was set at 2.~ 2.5 mm. depending on the date
and length nf the individual., In general all fish whose
ovaries showed a clear division of'eggs into two size
groups were considered to ke maturing, and to be ready

to spawn that £211, On this basis the rumber of fish
maturing or ripening in any age group were expressed as

a percentage of the total number in that grcup. In order
to use thiw totel sample, the fisk were grouped irto classes
of 5 cms. fork length, and tiic rumber of maturing femoles
expressed as a pcrcentage. As in the case of the males

the age groups were scaled to correspond with the mean
lengths of each group as shown in Figure 9. “hese
percentages are shown in Figurc 17,

The yogngest fish with mature eggs was elght years
old and the smallest was in.the 20 - 24.°% cms. length
group. The flgures Indicete that the char of Nettilling
Lake do not spawn every yeer. This is in accordance with

the findings of Urainger (1953), Fabricius (1954), and

Sprules (1952).
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Dunbar asnd Hildcbrand (1952) state that anadromous
char of Ungava spawn at a size of 25 - 50 cms. Grainger
(1953) records 45 cms. as the minimal length in mature
females and 10 winters as the minimal age (1 specimen)
with 12 winters being more common from Frobisher Bay.

This figure is higher than that of the Svalbard char,
since Dahl (1928) records mature females as low as 36 cms.
fork length and as ycung as flve winters. Hudson Bay
anadromous char mature at 48 cms., and nine years according
to Sprules (1952). Yessipov (1935) states that the char
of Novaya Zemlya reach maturity at an age of six tc seven
years. Char In the George River matured at a length of
37.5 cms. and as early as sever winters (Grainger 1953).
These reports indicate thet the char of Nettilling TLeke
spawn for the first time at an earlier age than most, and
at a smzaller size than any of the anadromous populations.

Many workers heve noted the precociousness of land=-
locked forms of char. Vladykov (1933) reported mature
landlocked char from western Hudson Bay as small aé 10.5 cms.

in length. Sprules (1952) found two 2 year-old char in

Littlefish Lake on the west coast of Hudson Bay that appeared

ready to spawn. Thc mean fork length of these fish was
16.5 cms. Dunbar and Hildebrand (1952) report mature males

at 8 cms. in length, and maturing females at 6.5 - 9.5 cms.
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In these females the egg count 1is typically low, varyling
from 17 - 24 eggs. Martin (1955); in an sxaminaticn of the
ch2» of the Ungava Crater,found that they matured at an
age of two years and a length of four inches (10.1% cre.).
He notes that the char of thils sareca dc not spawn evary
vear. TFabricius {1952) records the fact that char from
the mountein lskes of Jdmtlandt in Sweden vsually reach
sexual maturity at an age of three to five years. It is
to te noted that landlocked char reach maturity at a younger
age and a smeller size than do the cher of Nettilling Lake.
This point is discussed below.

There 1s no information on the time of spawning of
the Nettilling Lake char. Since various workers have
suggested that the char spawn in the late fall in other
areas, 1t may be inferred that the char of Nettilling
Lake also spawn at the same time.

The largest eggs obtained from the Nettilling Lake
char measured 6.5 mm. in diameter. These were fouﬁd in
two females captured on August 26 at the head of the
Koukdjuak River. The eggs were found free in the body
cavity and were white with a yellow pole. They were few
in number (27 ih one, 43 in tre other). The condition of
the fish was poor, the hesd being large, the body long

and emaciated, and tiie weight well below the mean for their
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length. Vladykov (1956) has suggested that mature eggs

may remain in the body cavity for 10 - 11 months. It is
suggested that these eggs were remnants.from the previous
winter's spawning. If this is‘so, it lends susport to the
idea that char do not spawn évery year or even every second
year. In this instance the fish had minute ovaries, with
eggs less than 1 mm. in diameter., The ovaries seemed less
mature than those in which no differentiation as to size
had taken place, such as in fish which presumably would be
;eady to spawn thke following winter, ie. 1957. 1In accordance
with these findings, several large males were captured late
in July with minute testes, mostly blood vessels and fluid,
dark and liver-coloured. These males, averaging 52 cms. in

length, had smaller testes than unmature specimens of

18 - 20 cms. in length.
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MERISTIC MEASUREMENTS

Vliedykov (1954) gives a 1list of 16 measurements which
he found useful for separatling the specles of char. Iollow-
ing his advice, the author measured 240 char from Nettilling
Loke eccording to this plan,

The analysis of the variance of the data nas proved
to be far too'complex for the author to attempt in this
work. The variation between indivicduals 1is lmmense
although the mean values show the same *trend of growth in
all fish. Thkere was no significant difference between
fish from the north and south ends of the Lake. The range
of the various measuremrents may be seen below, These were
taken from seven char, 8ll of the same Tork length, 37.0 cms.

Total length: sncut to 1line through

posterior tips of caudal fin 38.5 = 39.5 cms.
Head length: snout to posterior edge

of hone of gill cover 6.9 - 8.0 "
Maxilla length: 2.5 - 3.2 "

Snout length: to anterior mergin of
orbit 3.0 -~ 3.6 "

Postorbital hesad length: posterior
margin of orblt to last bone of

gill cover 3.1 - 3.7 "
Interorbital head width: bhetween dorsal

orbit margins 2.2 - 2.4 "
Snout to insertion of Pelvic fin: 16.5 - 18,0 "

Snout to insertion of Dorsal fin: 10,0 - 16,0 "
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Insertion of Pectoral to insertion
of P2lvie fin: , 10.0 - 12,2 cms,

Inserticn of Pelvic to insertion

of Anal fin: g7 - 8,9 "
Length of Pectoral fin: 4,8 ~ 5,5 "
Length of Pelvic fint 2.8 - 4,7 "

Length of Caudal Peduncle: along lateral
line from insertion of snal fin to

last scales: 9.8 - 11.2 "
Maximum depth of body: 5.1 - 6.8 "
Fork indentation: Total length minus

Fork length: 1.5 - 2,5 "
Length of apical appendege: 1.4 - 1.9 "
Number of Pyloric Caecsae: 31 - 37

The average number of Pyloric Caecae of 220 char was
37.9 as compared with 39.1 (Vladykov 1954). The growth
of the maxilla differs in the sexes, males of a given
length (longer than 34.0 cms.) having a longer maxilla than
females of the same length. The value of meristic measure-
ments is open to question, especlally in the case of char
where a wide variation is typical. For example the varia-
tion in Head length, with respect to Total length is shown
in Figure 18, The dots represent the valves found for

individual fish.
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DISCUSSION

Throughout tris work one main guestion has been left
urtnached; are the char of Nettilling Lake landlocked or
anadromous. This gquestion canrot bLe answered with certain-
ty, but some suggestions referrirny to this matter are
presented below. The data in this worl supports bLoth views
egually, but the evidence ¥s not conclusive fcr elther one
sicde or the other,

Those facts which suggest a landlocked population
within the lake are as Jollows, The primary point is the
existence of char in the lake. Manning (1242, 1343)
reported large schools of char congregating off the mouths
of rivers draining into Foxe Basin late in July and early
ir August., He suggests that the up-stream migration cdoes
not begin till mid-4ugust, reaching a peak towards the end
of the month. This is a 1little later than the times
recorded for the Sylvis Grirnsll char, late July (Grainger
1953b)s or for the Creenland char, late July with the
peak in August or September (Jensen 1904, 1925, 124C); but
the time of breakup is usually late in !oxe Basin. However
Table 1 showe that over 17C char were captured tefore the
end of July and from zreas at least €5 miles from the sea.
A1l authors agree that the time of the ssaward migretion

s early spring, even before the lakes are free of ice.




19

The comparlison of the growth rates also tends to support
the case for & landlocked populatlon. The growth rate of
the Nettilling Lake char is lower than that reported for
all anadromous populations. This is particularly true
with respect to weight. Thére is a very close resemblance
in age-weight relaticnships between the landlocked char of
Hudson Bay end those of Nettilling. While the char of
Nettilling Lake do not show the rapid growth characteristic
of the char of Swedish lakes (Runnstrom 1951, Nillsson 1954),
this is, no doubt, due to the lower temperatures and shorter
ice=-free season encountered in the North. Brown (1946)

and Miller (1947) have studied the effects of temperature
on the growth of such forms as the Brown Trout (Salmo

trutta) and Lake Trout (Cristovomer - (Salvelinus) namaycush)

and have demonstrated the retarding effect of low temperer-
atures on growth and development. Miller (1947), in particu-

lar, found mo evidence of adaptation in C. (S.) namaycush,

the only Salvelinid studied, as was found in the pike,

Esox lucius. The work of Wilder (1952) on the brook trout

Salvzslinus fontinalis shows a significant difference in the

welght-length regression lines plotted for landlocked and
anadromous populations; these differences were most marked
in the slope of the line as is the case in Figure 14 where

the char of Nettilling Lake are compared with populations
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in other areas. The fact, noted above, that the char of
Nettilling Lake do not approach the maximal values recorded
by other =zuthors for length, weight, or age lends support
to this argument. Since the time of Otto Fabricius (1780)
authors have commented on the bright livery worn by land=~
locked chars in and out of the hrecding season. Furthermore,
most authors consider lete fall as the provatrle breeding
time of the char (Grainger 1253); save Weed (1934) who
found char in the sea In July ready to spewn. Therefore,
the finding of brizhtly hued char throuvshout *the season

in all stage%~of ripeness in Nettilling Lake also supports
the landlocked population theory., Unfortunately, coloura-
tion is & double-edged sword in this argument as will be
demonstratzd below. The 1identification of parasites can
lend 1little help one way or the other. The abeence of

sea lice such as are found on other Salmonoids, for example

Lepeophtheirus, cannot be counted as proof. The time

requlred to ascend the Koukdjuak River would also be time
enough to kill and remove suvch formes (Jameron 1956)., A
comparison of minimum size and age of maturity has already
beern made abtove. This showed trat the char of Nettilling
Lake attained maturity at an earlier age thar most, and a
smaller size than arny other anadromous povulation. It is

true that they did not show the precocciousness commonly
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assoclated with landlocked formé but this early maturity
and reduced egg count are not necessarily a criterion of
landlocked char, Nillsson (19E54) records two populations
in Leke Korsvattnet, Sweden, one of which was "dwarf"
while the other wezs similsr to char in other Swedish lakes.
Frost (1951) has reported the same sta*e of affairs in
Lake Windermere where shz bas found three populations of

landlocked char, Szlvelinus alpinus willouzghbii (CGlinther).

One of tkese populations is typleally "dwarf", while the
other two are similar to other British chars and differ
between themselves in time of spawning and in the pattern
of the gill rakers. These 1atter populations do not
exhibit the Jorecociousness of the former (Frost, personal
communication)., McLaren (verbal cormunication) has
mentioned a similar state of affairs in the Cape Dorset
area, Raffin Island, where the Eskimos have diffecrent
names for the two varieties cncountered in the lakes.
Glinther (1877) found two varieties of char in the lakes
of northern Ellesmere Island, one of which was mature at
20 cms., the other st 30 cms, length. Unfortunately, no
ages were recorded, but the lengths are within the range
found for the Nettilling Lake char.

As can be readily apporeclated, many of these arguments
are double-edgzed and 2an be applied in voth directions.

While the presence of char in the lake in lete June cannot be
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denied, there is no barrier to prevent them from making

a migration to and from the sea. Soper (1928) reported

that the Koukdjuak River was smooth at the head, but that
there were rapids further downstream. £erial photographs

do not reveal the presence of eny falls or serlous obstacles
to impede the progress of the char, Distanrce, the other
limiting factor, cannot apply in this case for Wynne-Edwards
(1.952) reports char running 100 miles upstream in the

Thelon River, Keewatin. The comparison of the growth rates
shows that the form of growth is very similar to that

found by Grainger (1953) for an undoubted ses run population.
Furthermore, the char from Rowley Island do not differ
cignificantly in average length from the char of Nettilling
Takce Thesgse char were caught in the sea, in the area where
char, born in Nettilling Lake, might be expected to live,
dvring the summer growing éeason. The value of arguments
based on maturlty have already been assessed above.
Colouration can also be used to support this side of the
picture. The prresence of large numbers of char in the
silvery dress shown in Figure 1 would seem to require the
2rtry of anedromous char into the lake. Johansen (1912)
statcs categorlcally "where this { migration to the sea)
does not occur, the fish can hardly assume the pale silvery

dress at any time but retain tharoughout the ysar the
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bleckish-zreen or orange-red dress." There remains only
the work of Jensen (1948) who rezcrded a difference in the
preportions of char from fresh ard salt water.‘ wroting
Otto Fabricius, Jensen states that the landlocked char of
Greenland are characterized by largef heads than the salt
water forms. The head length in landlocked varieties "is
contained only four and two-thirds (times) in the total
length, measured from snout to a line drawn (perpendicular
to the lateral line) between the tips of the caudal finj
while the length of the head in migrating specimens is
contained five to five and a half times in the total length."
Figure 18 shows the relationship between the head length
and the total length for the Nettilling Lake char. The
line drawn represents the one to five retio menticned
above., If the work mentioned above is valid, the char
(represented by dots) below the lire are all sea-riun
while those above the line are landlocked. Trus the graph
would seem to indlcate a division of the population, but
the author feels that all it does show is the wide
variation between individuals.

Recent reports from year-round residents in the
Arctic, unfortunately all hearsay, may indicate the
solution to the problem. These reports state that char

can be found &t any time of the year in lakes, such as
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Fall Lake in Keswatin, which support an anadromcus spawning
population in the winter., The nurber asvailable varics, but
it seems that rot &gll char perform a seawar? migration
aftcr spawning, evern though there is no barrier to stop
them. Since most workers and fishermen, including the
avthor, set their nets in areas where there are fish to

be caught, these small recidual or "resting" popuvlations
may have been overlooked. If thece reports are truve, this
1des would explain much of the problem; the precence of
"spent" fish, in red colouration, in the lake in early

July and August, for instance. The author feels that, if
char have been caught in Fall Lake sall year round, then
char might well remain in Nettilling Lake as well. If

this 1s the case, the vast area of the lake, which bhas

only weak and diffuse currents in some areas and the

amount of food available in the form of insects and smgll
fish, might easily support a considerable populstion of
char throughout the summer. These summers spent in the lake
where the food, though adequate, is nn*t as rich as in the
sea, would serve to decrease the mean length and wcight of
the older age classes. Furthermore, sinrce Nettilling Lake
is larger than the lakes on the Sylvia Crinnell River, or
on the rivers draining Greenland, Fudson Bay, Svalbard, etc.,

it would he expected to have a grestcer resicdual population
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thus having a greater dampening effect on the average zrowth
of the population than that exerted by smaller lakes.

This suggecstion ralseec another point that has more
authority in the published literature. Tre work of Frost
(1951) and Nillsson (1951) has already been mentioned with
respent to separate pcpulations within a lake. Alm (1951)
ard Lindstr8m (1954) have studied the mon-reproduvctive
migrations of the char in»Lake Vattern, Sweden. -Thelr
results, based on tagged-char returns, show a strong
schoolingz tendency and a separation of the populaticn into
groups. These schools are separated hy their zhoice of
breeding grounds, and they precerve their identity through-
out the yeer returning to their natsl ground in the fall.
This schooling habit may also be seen irn anadromous forms;
Yessipov (1935) comments that mature ard immature fish
perform ths same spawning migration torether simply to
preserve the schnol. Frost (1954) has sugzested the
existence of morphological differences between groups or
schools, ard has found one such *ifference in Take
Windsrmere, This has led the author to try and find some
difference within the sample from Nettilling Lake.

z the char from north and south areas of the Lake,
and comparing the meristic meecsurements did not show any

difference or trend worthy of comment. A more satisfactory
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result wes obtained by scparating 70 char caught at the head
of the Koukdjuvek River from the total sample and recalculat-
ing the average length of eash year class in each group.

Not only did the "river" char have a lopnger mean length

in each age group, they were lonier than the average

length based or the total populstion. The seme was true
with respect to weight. However, the smallness of the
sample and the wide variation defeatad the method and no
significant statistical difference could be shown. There
wag however, a definite trend, and a larger sample might have
proved tre point,

It does seem planeible that there should be different
populations within a body of water as large as Nettilling
Lake. If such a separation of char can be presumed to
exist, then it is an eesy step to assume that one of the
porunletions may be landlocked. At thic peint, the old
complaint must be restated, it needs rniore work on a much
larger sample before such presumptions may be mude with
any real confidence. Howevsr, such a mixture of populations
covld account for the depression of the mean length shown
in Fipgure 12, especlally since the other populations were

migrating char end thuc presumably a single group.
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SUNMARY

1) & brief Introduction to the history of rescarch on the

LB
Q
t
e
Q

char, Sczlvelinus alpinus (L.), 1s given; the keys

2 &
are reviewed and the present state of the toxonomy ctated.
2) 4 Jdescrintion of the aresa, Mettilling Lake, and a short

summary of ths reotlts of the 195€ field Jarty are given,
3) The source, size, ard langth fraquency of the cample are
zlven, the collectirg methods roted, and the method of age
determination recordsd,.

4) The zgueowth rate with respect to length and weizht is
gompavred with trs ratcs dotezrmined for ather poculations.

~row at a lower rate than

<o

Nettilling Lake char are found to

any anacdromous ropulationy reasors for this are discussed.

O]

t

5) Fotes are pressnted concerning the Foed, Zolouration,

L4

'erist

} s

Paresites, ! ¢ Measurements, ard Matvrity of the char

(@)

e

of Nettilling Lakzs. There ic a compariscr of mirimum agze

m

and length at which matrrity ic rezched in different
populatiors.,

5) Tre type of gonulation, anairomcus or landlocked, is

[

discussed. Tr= qusction of sertarcte populatlcns within
tre gsamplz Is cormented vpon. The anthor's ouinion that
thg char of listtilling Lake rezrescnt a mixed pepulation
ic oresented, wilh a dicgcussion of the arguments for and

ainst suvch ar nginion.
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