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I1'T':f'::10DUCTI ON 

The abject of this work is to present c1ata relating 

to the biology of the arctic char (Salvelinus alpinus 

(1.) ) of Nettilling Lake, Baffin Island, District of 

Franklin. 'J'he data presented we,....e collected by the 

author durinG the summer of 1956 when the first limno­

logical investigation of the lake was undert&ken. 

Observations were made on the habits S.!l.è distribution 

of the char; t:.r_e length, weight, sex, stomA.ch contents, 

and condition of the bonads wcrc reco~ded; otoliths for 

a.c;e det~rn~ina ti ons, parasites, egg samples, and who le 

spec~mens were brought back for further analysis. The 

scope of this work does not innJ 'l,-lé taxonomy of the 

species. Although significant differences oetween this 

and other po~1lations have been found, the cuthor does 

not feel that any attempt to divide the specieE can be 

made until so.mples ar~ available from more aree.s. 
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Salvel!nus alp!nus (L.) belongs to one of the ten 

g enera of the femily Salrnonidae, tn the order !sospondyl1i. 

It is clo~ely relc.t-3:: to the Atlantic Salmon, ,~a.ln'o salar, 

the trout, S. tr~tt~, the Pacifie Salmon, On~ho~hync~l~, 

and the •_,"-/bi tefisl;, Leucichthy~. One of the fea tur0e 

of this fa~ily ~s its ~ri~!tiveness which is e~pressed 

in a hi;;h ::%6ree of ~lastici ty a:r_d e. v•:5.de variation 

bet•.·t:::cn populations ..... :rd individ.uals. The ~r&racteri.::>tics 

of the genus Salvelinvs ~~ve been 1es~r!bed by Kendall 

(1914) &':1 'TO!"lsr bo;:tt shaped, shEft stron;J:,· Gepresoed 

V''Ï thout teeth, tee tb confined to he8.d or chc"ron more or 

less proloncad backwa~ds an~ free from t~e shaft, scales 

co!n_;;aratively small. Accordin.g to D;;'nlond (1947) Salvelinvs 

o.leinus is ch<1:r-c.cteri..zed by siC::.-::s w!th light or pink!sh 

S?Ots, ~SOid t?oth ~resent, tail lesE e Geply fork ::: d than 

in Gri~tovomer (Salvel:t_rvs) v:.c.::r.aycush, lJr.:~k anè sid3E 

evenly col0arct. To this dascri?ti0~ may ~~ addsd tbat 

of Jordan a:'h: :Svermar:n ( 1'396): Lill rakers numerrJl' s, 

5 - 12 - 16, head l~:.rc;e, '::;o::ly s tout, an.d belly orange 

:t_,., th2 breedinc; .se !:tson. Vladykov (1954) further des­

~ribes t~e arctic char as havlng 10 - 11 branGhiostega1 

rays, 21 - 23 g~ 1 . l rukers, 65 ve~tcbrae, and 20 - 50 

pyloric caLCQe, a ~resc~nt-like nar~o~ hnd lorb bony plate, 
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and a narrow &~d short second uroneural in the caudal 

skeleton. Sv&.r1son (1945) determined that S. al,2inus !":ù.d 

Walters (1955) !~a key to the fishs~ of r3s tsrn Ar8t!~ 

.America, cb scribes the arc tic cbar, Sal velinus alpinus as 

follows; 

a. ~s3th we 11 de'!Jlaped; more tl:an 120 Ecales in 

first row above later a l line; 

b. tnal fin with less t han 12 branched rays, 

vomer tee t h variable, shaft !èe7er tootheè, 

light spots equal to or smallcr than the 

diameter of the eye, o~ sides, back, dorsal, 

caudo::!.., and/or adipcsc fi~; 

c. A~!;0se fin without l i ght spots. 

V! al t ers f 1)rther recogni zç::;d t be corri_:J lexi t y of the 6r01'P 'but 

:rra<'l_e no atto!'!lpt to sepr."':'ate '12.rieties. Fe comments that 

Berg rc~~3nizes 16 &lpinoid chars from Rus sian ~~~tic 

waters. Legenè.r;.; ( 19E2) and Scott ( l?E~) re:pea t mo'3 t o~ 

t~c ~haract3ristics of the arct i c chLr ~ent~0ne~ above, 

using the absc~~3 of teeth on thB sh~ft of tte vowe~ as the 

distiEguisr:'1.6 r:liffe!'::~ce between Salvelinus alpinus 3.nd 

othcr ::.",':l~TJ.ber s of tt~e g<mus. Tl-}is ch&.ract<:;r~_stic seems to 

be one of th~ most i~portant, ys t it i s not absolut e ly 

ri;; id. Thi:: is sho'.'l!l by the V'Jork of ·,~·al t er·8 ( 1953) w:to 
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fou~d two arctic char in which the dentition w~s closer to 

that found in Cristovomer ( Salvelinus ) namavcush. 

Evidently there is a wide range wit~in the species, both 

in number and pattern of vomerine teeth. 

Tne taxonomy of Salvelinus alpinus and of the chars in 

general has been the subject of much controversy. 

Li~~aeus (1758) first described the red char, placing it 

in the genus Sa1mo. o. Fabricius (1780) described two char 

from Green1and, s. carpio and s. a1pinus, now considered 

to be the same fish in and out of nu9tia1 co1ouring, 

further, S. stagna1is and s. riva1is were described as 

landlocked forms from Green1and 1akes. Ni1lsson (1832) 

origina.ted the genus Salve1inus to inc1ud"' the chars. 

This genus was used by Richardson (1836), GÜnther (1877) 

Dreso1 (1884), Jordan (1855), Jordan and Evermann (1896) 

and ethers to describe a variety of species which are now 

for the most 9~.rt bc11eved to be only geographie, seasona1 

or individual variants. Jordan and Evermann (1896) 

described four chars from ~Iort!l A!llerica, one of ~~~~hich was 

Sa1velinus a1pinus (L.). Tate Regan (1911 and 1913) 

separated the chars of the British Isles into 15 species, 

based on colouration s !ld geographie 1ocatic!l. According 

to Frost, (persona1 communication) the taxonomy of the chars 

in Britain is i~ need of revision, with the discovery 
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of two populations separated by spawning times, redd 

preference, and gill raker number. This work is now 

ready for the press. The 15 chars of Britain have been 

considered as separate species, or as sub-species of 

s. alpinus. 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 

northern char. Delacy and Morton (1942) postulate the 

existance of 11 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) lista three species, Salvelinus alipes, s. arcturus, 

and s. naresi and considera them to be local variants. He 

suggests that s. marstoni (Günther), the red trout of 

Quebec,and s. malma (Walbaum), the Dolly Varden of the 

Pacifie Coast should be regarded as sub-species of 

s. alpinus {L.). 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 attempting 

any further classification. A full account of the history 
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of the taxonomy of the species is 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 the u.s.s.R. in the 

Ladoga, Onega and Baikal (~ensen 1948). The northern 

record has been reported from Ellesmere Island at a 

latitude of 82 North.(Günther 1877). In Canada it extends 

as far south as the north shore of the St. Lawrence as 

far west as Cape Trinity as an ana~romous form(Dymond 1942). 

As a landlocked form it has been found in Walton Lake, New 

Bruaswick. There it was identified as a variety of ~ 

alpinus by Scott and Dymond, and recorded as growing to 

a weight of 3 pounds 5 ounces.(Catt 1950) 
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Little wor~ has been done on the age and grcwth of 

the arctic char. Sprules (1952) determined the ase of 

char from the west coast of Hudson Bay for landlocked and 

anadromous fish. Grai~~er (1953) calculûted a crowth rate 

for the char of the Sylvia Grinnell River ln Frcbisher Bay, 

ane determinad t~e age of char in the Bay of Two Rivers, 

the George River and from Herschel Island. Martin (1955) 

recorded t~} e e.ges of char taken :from the Ungava Crater and 

vicini ty, in ~.;,ue bec. The char of tl ,e Labrador Coast were 

aged b~r Andrews anè. Lear ( 1956). The au thor has determined 

the age of char from Nettilling Lake, Rowley Island in 

Foxe Basin,and the west coast of Melville Peninsul~. The 

growth of the char from Svalbard w&s 1etermined by Dahl 

{1926). Hansen (1940) exumined char from various fishing 

• • ( c: ) ports on the ~est Greenland coast. Runnstrom 19~1 

recorded the ages of char from a Swedish lake in connection 

with a study of the effects of regulation of the water 

leval. Slastnikov (1935) examined the migrating char of 

Novaya Zemlya. The results of the3e works will be dis-

~us se d belov1 and co!np1:1red wi tl: tl:..~ 2/,owt:1. ')"!: char in 

~Tettilling Lake. 

c~1c,-r> :ts·s come from Sweden. .t-".. lm ( 1951) worki!lt; 0'1 :r.on-

re~rod~~tiis rigraticns in the ch~r of Lake Vattern, 
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showed that ther~ w&s a se_t;aration of the pop.üation ~.r!to 

g~o~~r wh!~h ~chooled tng9ther and whi~h returned to the 

same spawrd.ng c;rounds. In this lal{e the mean wei.sht of 

the char wa:=J '~J'~tv·een 0.8 and 1.5 Kgs. aJ>à the mean length 

Vif,s 42 ems. "G'unnstrëm (1951) studied the cl-J..:..r \'!lth r19spect 

to a change of en,rironment. Ee foun:'l tha t after the wa ter 

level wo.s artlficialJ.y raised, the growth rnte ch.e.nsed 

in all ye.:.;.r classes, tbe mear.. length è.e~reasing b':r aR much 

as 9.5 ens. in the five-year-old ~lass. It was also noted 

that the char rapidly made vse of th"' new s;>awJ>ing grounds, 

in some instan~es changing "thP.:ir habits to become river 

spawners iro~ t;:;c.rJ of rl9rrain5 ng in the l:::tke. "H~. Fs..bri. c ius 

has published a series nf papers dealing with the 

sps.wning 'habits and ccurtine; behai!iour of the char. 

(FabT'ici us 19ECJ, 1952, 1954 \"Ji th L:i nd roth). The se s tu dies 

made in t:!:le aqu&r:i a ur..è_er co!ltrolled conè i ti ons, had 

severc..l tnteresting rPsul ts. Ghar were fo,.lnd to have a 

~cll develope1 preference for gravel 1n the spawning beds. 

They ~aintained control over a defi!lite ter~~tory, the 

males g~.l ..... rd-lnc; the E~rea. 'Ihe prAscnce of another nale or 

of & ccloured rrodel in the territory ras enough to releasa 

fichting behaviour m3c~anisms. ~ales were observed to be 

SU(!,~essivoly poly~;amous in t~e aquc:..ria. co.pr.ble of spawning 

wi tr_ a nurnber of fe:r1ales up to an observed maxir.:um of 
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six. Lindstrëm (1954) continued the work of Alm (1951) 

with similar resulta. A study of the schooling habit was 

made and the resulta showed that the school depended on 

differences in spawning time and habitat to preserve its 

identity. This separation of a population has also been 

observed by Frost (1955) working on Salvelinus alpinus 

willoughbii ( Günther ). Further reference to these 

papers will be made below in the appropiate sections 

dealing with the biology of the char of Nettilling Lake. 
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DESCRIPTION OF THE AREA 

Nettilling Lake lies between 66~20' and 68~north 

latitude in the western lowlands of Baffin Island. 

Approximately 2200 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 rivera drain into the lake. One, the 

Amadjuak River,. entera the lake at the southern extremity 

in Burwa.sh Bay. This river drains the large lakes to the 

south including the Amadjuak 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 rivAr cle~rly demonstrates its glacial origin. 

A wide area about the mouth is discoloured by the silt 

and for many miles the lake is murky. Numerous other 

rivArs drain the surrounding plains. 

Nettilling Lake is drained by the great Koukdjuak 

River which starts about two_ tl:.irds of the way up the 

western aide 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 

f ast , but there are no falle or serious r~' jds in its 

no~rse. (Sope r 1928) It is two and one-half feet deep at 

its mouth but d ~ cpe~s to eight f e et about 3 mi les inl&nd. 

The current ho..s been cgti:rrJ.ated t o ~e sjx miles-per-l-lcYur 

a::d the flow to be 140,000 cubic-feet- }:) e r -se cond. Seme 

con~ept of its size can be deri.ved f~crn t~e observation 

tha t the wJtc~ ir Foxe Basin is mere or lcss f~e sh two 

to thrce miles from the mout~. (Mann5ng 1943) The height 

of the lake above sea levol has been given as 85 feet 

(Sope r 1926), 103 f ee t (Weeks 1932), and 108 f eet (Burwash, 

in Betrune 1932). Earl y "l'k"-:t:S re fer to Lake Kennedy, J:>vt 

the n&me, Ne ttilling Lake, is now offi.cially rec.ognized. 

Although Boas wa s t~e f~rst white m&n to record a 

visit to t he lake, it w&~ Crawfo~d Noble, a Scotti.sh 

trader, who in 1 902 first sailed around Nettilling Lake. 

Hi s è. i_ar ics contain & r eferen ce to the l arge r.um'oe, r of 

"sa l mon , and very fi~e ee.ting they were too." 

Aftar NolJle , Bernard Hantzsch , th3 German explorer, 

cro3se~ t he l ake in 1910. He s~ent seme ti~e on the lake 

but r3corded no ava~l&ble observations en t he fish of the 

area . Missionaries and traders vi = ite~ the l Rke along 

wi tb Eskimo h1_1nttng part5_es from Pangnirtunc; and Ca pe 

Dorse t. In 1924, Burv~ash, 'Jf t h e Geolog lcal Survey 
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Board, passed over the lake on his way south to Amadjuak. 

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

time on the lake collecting b:trds and mammals. Soper brought 

back the first fish from the area, and described the habits 

of t~e species. Halkett (in Soper 1928) says, "As regards 

t~e Arctic Char of which tLere 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 

pla~ed 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 weighing 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. ('Neeks 1932) Manning (1942) visited the coast near 

the mouth of the Koukjduak River and later crossed the 

lake to Pangn~_rtung. According to the Ro~ral Canadian 

Mo1.:.nted Police, the last Eskimo hunting pa.rties to the 

arca were in 1942. Since that time neither the Cape Dorset 

nor the Pangnirtung natives have penetrated to the lake 

propcr. In 1955 the Dewline surveyors established a 

beacon post at the lake, but no records of a biological 

nature were made. 
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The author aEd D. R. Oliver landed on the lake on the 

lOth of Hay 1956 and established c.s.!l1p at lV!agnetic Point. 

(Figure 2). At this time the ice cover varied from 1.5 to 

1.9 metres in th5.ckness. The surface temperature of the 

water undcr the ice was under 1° C. During the sum.>ner the 

surface water warmed up to 2°C. before the ice melted away 

and reHched a maximum of 3.5°C. in the middle of the lake 

iP the mon th of A1 ~gus t. T:h_e following des crlption of the 

lake is baseè on the worl{ of that sur~mer. "The west side 

of the lake is comp&ratively shallow with a deeper area 

extending from southwest of Magnetic Point to north of the 

islands south of Caribrlll Point. The maximum depth in the 

area was êE ~et~es and many soundings of over 40 metres 

were taken. The eastern section of the lake has a very 

irregular bottom, t~e maximum depth being recorded in the 

northeast section as 131 ~etres." (Oliver 1~56) 
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NETTILLING LAKE 

SCALE, Smilesto linch, 

~eodland 

FIG.2. LOCATION OF NETS. 
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MATERIALS AND METHODS 

Fish~ng started on the first of J~ly in the open 

leads around the shore near base c~~p. As the leads 

widened, the fishing area was extended. At end of 

.:rt'~-:7" a trip was wade to the sou tb east bay, and the area 

was fished. ~\ben the lee cle&red from the lake on the 

llth of At1g1.~st, h.1o trips were made; one to the south 

western bay, and one to the north end of the lake. Nets 

V'C,...J set in :::c•!aral lo~a tions throughout the se 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 s~t on the bottom, usually parallel to 

the shore. The nets were always left in the lake over 

night, although the total 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 1. RECORD OF NET SETS. 

No. Date.* Depth. (m.)-* Time. No.of Char. Type of Net. 

1. 1.7.56 2.- 2.- 2. 19 hrs. 2 50 yds. 3" mesh. 
2. 2.7.56 2.- 2.- 2. -.23 n 1 50 tt 3" " 
3. 3.7.56 2.- 2 .... 2. 23 " 5 50 . " 3tt tt 

4. 4.7.56 2.- 2.- 2. 24 " 9 50 11 3" tt 

5. 9.7.56 2.- 2.- 2. 24 " 4 Standard Gang. 
6. 10.7.56 2.- 2.• 2. 24 " 0 tt tt 
7. 11.7.56 2.- 2.- 2. 23 " 7 ft tt 

8. 12.7.56 4.- 3.- 3. 23 tt 5 " tt 

9. 13.7.56 4.- 3.- 3. 25 " 3 11 " 
10. 14.7.56 1.- 3.- 3. 22 " 13 " n 

11. 15.7.56 2.- 2.- 2. 11 tt 6 50 yds.li" mesh. 
12. 16.7.56 2.- 2.- 2. 22 " 2 50 tt li mesh. 
13. 20.7.56 2.-10.- 9. 36 n 26 Standa:c-d Gang. 
14. 21.7.56 2.-10.- 9. 18 " 19 tl " 
15. 22.7.56 3.-2o ... 3. 22 " 21 " " 
16. 28.7.56 10.-14.- 9. 14 " 27 " Il 

17. 29.7.56 10.-12.-16. 21 tt 23 Il tt 

18. 30.7.56 3.-13.- 2. 16 " 0 " " 
19. 31.7.56 2.- 3.- 6. 22 tt 3 " " 
20. 2.8.56 20.-20.-14. 17 lt 2 lt n 

21. 8.8.56 6.- 9.- 6. 23 tt 16 " " 
22. 9.8.56 6.- 9.- 6. 20 lt 43 tt tt 

23. 10.8.56 39.-35.-37. 17 " 8 " tt 

24. 22.8.56 2.- 2.- 3. 20 lt 71 tt " 
25. 23.8.56 53.-51.-49. 20 " 0 tt " 
26. 24.8.56 33.-40.-41. 20 n 3 " " 
27. 25.8.56 3.- 3.- 3. 16 tt 21 " " 
28. 26.8.56 3.- 3.- 3. 20 lt 56 " " 
29. 8.9.56 3.- a.- 4. 15 " 8 " " 
30. 9.9.56 3.- a.- 4. 24 tt 9 " tt 

Total No,Caught 412 ( 7 lost or damaged.) -
Average No. per Net Set 14.8 

* ) Depth measured at both ends and middle of net. 

*) Date 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, sorne small fish were caught 

by hand nets, taken from stomach samples, or trapped in 

streams. In one river 8 fish were caught byron, line, 

and spinners. Table 2 records the source of the sample 

studied. 

Table 2. SOURCE OF SAMPLE 

Method No. of Char. 

Gill net 405 

Stomach Samples 18 

Rod and li ne 8 

H'and net, etc. 5 

Total 436 

The fish were studied as soon as possible after 

removal· from the net. Records were taken of the fork 

length (tip of snout to indentation of the caudal fin), 

wêight, sex, condltion of the gonads, stomach contents, 

parasites, and colouration. Up to ten fish in each 2.5 ems. 

length group were subjectéd to further measurements as 

suggested by Vladykov (1954). Heads, tails, and/or 

skeletons of sorne 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 rish caught was 67.0 ems. long and 

~eighed 6.5 lbs., the smallest fish was caught in a dredge 

sample and was 2.2 ems. long. The average length of rish 

caught in the gill net was 36.93 ems. 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 or 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 catch 

rish below 18 ems. in fork length. This last point is 

discussed below in the analysis or the growth rate. 

Thcre is a relationship, as expected, between the size 

or mesh used and the fork length of the fish caught. While 

this is more apparent in ether species, it neverthele~~ 

does hold ror char. The range of leng ths ca~ght ~y a~y 

one si ze is very wide. This i s due, in part, to the f ac t 

that char are snagé;ed by the teeth rather t han gilled. 

Table 3 illustrates the r elati onship. 

Table 3. ~:!ESH SIZE RELATED TO ivŒ.L\N FORK LENGTH 

Mesh Size H&nge (ems.) :iwiean (ems. ) Number 
1.5 ins . 13.0 - 6?.0 31. 58 117 
2.0 " 19.5 - 62.0 34.09 154 
3.0 

,, 
24.0 - 67.0 44. 08 82 

4 . 0 " 32 . 5 - 63 .5 47. 59 31 
5 .0 lt 31.0 - 65 .0 48 . 82 14 
5.5 " 33.0 - 67.0 49. 85 7 
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THE AGE AND GROwTH OF CHAR 

Review of the Literature 

The use of oto1iths for the determination of the age 

of fi .~h ''as intr'1duced by Riebisch in 1S'J3, using the 

p1aice as an examp1e. Even though the sca1es of most fish 

are considered to be superior for age determinations, the 

oto1ith method has retained considerable interest over the 

years. Many workers have been tempted to use various 

other bony structures which exhibit a lame11ar type of 

growth, with varying success. The pectoral bones, vertebrae, 

opercu1ar bones, and 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 chemica1 composition 

of the oto1iths of different fish have been recorded. 

Comparisons have been made by Scott (1906), Frost (1928), 

and Shepard (1910~ to name but a few. McMurrich (1912) , 

recorded differences between the otoliths of the five 

species of pacifie salmon of the genus Onchorhynchus • 

A review of the ~ompara ti ve and an~alytica1 works on 

otoliths has been compiled by Grainger (1953 b). 

Although the char have typically sma11 scales, many 

authors have preferred to use these structures in preference 

tc otoliths for age determinations. This is especially 
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true of the European workers, such as Runnstro'YJl (1951), 

and Dahl (1926). Sprules (1952) used th9 scales for 

determining t~e age of char from the west coast of Hudson 

Bay. Martin (1955) likewiee used scales from char taken 

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

he echoes Dahl's (1926) complaint that the smallness of tre 

scales gave rise to difficulties. Slastnikov (1935), 

fin~ing the scales of char from N~vaya Zemlya unreadable, 

used ridges on t~e o~ercular bones for determination of 

the age. Ha~sen (1940) was the first to record the ~ge of 

cba.~ using otol~ths. Grainger (19~9) collected the 

otoliths from the ch&r of Frobisher Bay, ~nd t~ey were 

read at St. Andrews Biological StatioP. Sorne 1ifficulty 

was found in the cas~ of those ctolith~ which had been 

?reeerved in a. é;ly::erine-wat<:-r mixture. In 1951 and J.952 

G~~inger preserved the otoliths from the nhar of the 

Sylvia Grinnell Ptver, dry, with be tter results. Following 

the work o~ Le a ( 1910), Gratngcr then e,·ol ved a formula to 

express the relationship between t h e otolith wtdth and the 

f i sh lene; th. ':!:'he formula used was as follows: 

Ioog (fi.R•• lcn:gth) =- -1.503+1.982 Log (otolith width) 

The fjgures are consta nts dcrived for tha t parttc~lar 

po pula ti on. 1:;~_ th this formula., bo..ck ca lcula t i ons ~ovld be 

made by measurin3 the width of any ring and t hus calcul­

at i.Pg the length of tho fish at tha t time. In this ~ay 
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year classes that had been inadequately 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 

re'quires a large number of otoli ths since only those in 

which the rings could be counted, and measured, in a 

straight line perpendicular to the long axis of the 

otolith, could be used. Therefore out of 830 pairs of 

otolithe that were suitable for age determinations, 

Grainger was able to use only 300 for the calculation. 

The smaller sample collected 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 River, 

and Herschel Island. The great disadvantage of this 

method is that it will reproduce any bias present in the 

sampling technique. However in the absence of a very 

large sample, it is 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 Graham 

(1956). 
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Th~ Otolithe of the Chur 

Under reflectod light the otolit~ is seen to have 

a dark core. ThtA i~ surr0vnded by concentrtc alternating 

light and dark rings. 'I'hs light rtr.gs are consi.èer.q1:;ly 

wider thQn t~e d&~~ rings and are presvmed to re~resent 

t:te suTili'ler period of relatively fast growth. Cha!' taken 

in early sPmYiler do :!'lOt show a li3:Ct rrargin on the otol:ith, 

wbile those taken in the fall do. The light margin 

precent on th2 otolith of fish ca?tured in the fall is not 

as wide as completed rin~s of the same age. Th5s indicates 

tbe existence of a tirne laz between the start of the 

_:)criod cf fast 6:.,owth, a~d the for1:1.a ti on of the light ring. 

(See below, ~~d Fi~ures 5 ~~~ 6.) 

The dark core is frAquently li~hten~d ~r obscured by 

the presence of cracks wh!ch run radially out fro~ the 

~sntre.· These cracks are artifacts, a~d it has tee~ 

sui;gested that they a:r·e caused by str·0sses set up within 

the otol:ith èluring èryinr;. 

The:>.,e i::: no direct c'rirl..en-:~2 as to when the otoli th 

sto.rts to forrn. Gr.J.ingcr (J953 b.) Sll;:';Gests that sincc 

the ogGs are laid in the fall, and since the core is d8rk 

&nd thus indicative of wint3r ~rowth, the otolith bagirs 

ta . ;rov~ as soon a::; the fish he[;ins to àevelop. The dark 



25 

lifc, the first light ring will then be laid down during 

the first summer, and the start of the first dark ring will 

mark the completion of one year in the life of the char. 

It ls 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 

refera to completed years of growth. 

The Age Determinations of the Nettilling Lake Char 

For the determination of the age of the Nettilling 

Lake char, ot0liths 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 it is broad, the medial side 

being 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 Grainger (1953 b.) and Johnston 

(1938). In 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 stereoscoptic microscope. Readings were made 

at randon to avoid bias and in most cases on both otoliths. 

~fuere one otolith was deformed or otherwise unreadable, 

readln~s were made on the ether. In seme cases where 



26 

rA'lèings èid. not coi.nci('lJ3 tetween r:L_;rt s.nd le ft atoll ths 

or between !.'i!'~ t an~ s '" cond rf:: ad ine;s, the ctoU ths v-;e~"e 

disca!'~e~, t~us althou~h 320 ~airs wsre collectod, final 

readings ~c~e made o~ 295 p&!rs only. 

F:.é;11res 4 to '7 ~ llustrate t}'le l&..teral aspe~t of 

otolit~f from different aGe groups. Ficure ~ show~ an 

otolith with 6 clal"'k' or w5ntE:r rings; the d8.rk core is 

obscur9d by cracks as menti0ned above~ Figure 5 

~ernonstr&tee t~e appearunce of an otolith with 9 dark 

rings. In this figure, s. ljght margin on tho otoljth may 

be obs J rved on the lowsr left hand side; this is the 

beginning of a sumrn~r ri'1g. ::L'he ctcl:!th wr..s taken from. 

a chc:..r captu~Aè la te in .ruly. pj gu re 6 i11n: tra tes &n 

otoli th taken from a 12 yc:ar-old cha-r:>; '-'.t;;al': a li ~;ht ri!if; 

can be seen i.n the lower left hand ~0rner; the last few 

rings a r <': eut of focus due to t r .e convex curvatur3 of the 

surface. F'igt'.re 7, shov•ing an otol i th :from a 14 -:rcer-old 

char, illustrt...'Sc s a corwton con.di tion; tr:e rinf;s on. the left 

h&nd side are obscured by a ~rowth tha t doe s not show the 

lamellar c0nstru~t!on ty~ ica1 of th2 o tolith (These 

growths ~-::..v ld ir_ sorne cases be rei'18'"...:..è. by ;:;r inè.ing with 

fine csrboru~dum powder until the under1yinb r~rg s beJ~me 

e v ident.). The scrratee œa~gin on t~e ris h t h and eide of 

the figure ~- s al~ 0 ty;>ic2.1 of otoli ths t&ker i' :.." e>m larger 

ane!. older ~ 2.. sh . 
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FIG.4.0TOLITH WI TH 6 WINTER RINGS.FIG.5.0TOLITH WITH 9 WINTER RINGS. 

FIG.6. 12 YEAR OLD OTOLITH. FIG.7. 14 YEAR OLD OTOLITH. 
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The readings obtained from the otoliths of 295 ~he..r 

from Nettilling Lake were plotted against the individual 

fork lengths. The mean fork le!:gth ,_11/o.s thcn calcula ted 

for each year class and is presented in Table 4. These 

results are also showr:. graphically in Figure 8. The same 

methods were used to determine the age of char from Rowley 

Island in Foxe Basin and from the west coast of Melville 

Peninsule.. 
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Ta.'ble 4. MEAN FORK LENGTH OF CHAR IN RELATION TO AGE 

AgeN o. Range Mean No. Range Mean No. Range Mean 

2 7 5.5- 6.5 6.07 
3 6 7.0- 8.5 7.83 
4 4 9.0- 9.0 9.00 MALES FE MALES 
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.Z5 
8 12 19.5~31.5 24.37 5 19.5-27.5 24.10 7 20.0-31.5 24.57 
9 16 18.0-34.0 25.75 9 19.5-34.0 27.16 7 18.0-34.0 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 26.004 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 11.60 10 34.5-52.0 41.90 
16 18 34.0 ... 61.0 47.38 16 34.0-61.0 48.53 2 36.5-40.0 38.25 
17 10 37.0-59.0 44.80 4 39.5-59.0 48.13 6 37.0-50.5 42.58 
18 5 35.5-55.5 47.50 2 52.5-55.5 54.00 3 35.5-49.0 43.17 
19 4 41.5-57.0 48.38 1 41.5-41.5 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 
21 2 42.5-46.0 44.50 2 42.5-46.0 44.50 0 

N.B. The Range and Mean Fork Length {cmB.) or the total 

population are shown in Figure s. The rrequency 

distribution, and the sex ratio of the year classes 

are plotted in Figure 10. The difference between 

males and females is discussed below, and the values 

plotted in Figure 11. 
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Analysis of the Growth Rate 

Various statistical rr.ethods were applied to the above 

data (Table 4.) for the purposc of calculating a growth 

~urve. Ir. all c~ses the s~all aize or tbo sample and the 

une~ual weights of each year class defeated the statist1c. 

Figure 9 shows the growth curve obtained by srnoothing the 

lino in Figure 8 by means of a 5 year running average. 

This was done after due consideration of the following 

points. First, the apparent rapid growth between tho ages 

of 5 and 6. This is due in part to the fact that the nets 

did not sample the population below 18. ems. fork length. 

Therefore only the larger members of the 5, 6, and 7 year 

old classes were sampled, thus raising 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 is also biasod 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 illustrates 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 Departrnent, McGill University, for the following 
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analysis of the data (Table 4). A weighted regressioD 

line was fitted to the average lengths of ~ales and females 

!n each year class fro~ six to 20 years. The eqüations 

for the regression lines are: 

Males: " y= 3.872 + 2.5657 x 

F'emales: ... 
y : 14.61 + 1.668 x 

These liP~s ar~ shown in Figure 11. A compariscn of 

regression coefficients by means of a Fisher-Behrens test 

was made, the test taking into account the heterogePaus 

variance of the sample. This comparison showed that the 

m~les had a significantly higher growth rate t~~n the 

females. A comparison of the initial points of the lines 

showed that the difference was not significant, thus proving 

that males anè females began growth at the sam·3 size. 

Further o.nalysis showed that the regression of average length 

on age was linear in the case of the males but ncnlinear 

in the oase of the f emales. 

This difference h~g raised several questions. Since 

tho growth curves differ 'beth in form and rate between the 

sexes, the sugg9stion 'has been maè.e that t he general growth 

rate cannet or shoulè not be treated as a whole. The non-

linearity in the females may "be due to gonadal growth 

'~'hich presuma"bly woul d t ake mor P- 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 lar'ger eggs A.s well 

(Mi!r 1950), and if mortality is not considered, there 

must corae a time when the food taken in is just enough to 

account for the movement of the fish and the development 

of the ovaries. Even though the fe-males do not spawn 

every year, there must be a period devoted to restoring the 

~ish to normal condition by replacing substances drained 

from the body during the final months before spawning. 

This concept of a state of equilibrium where the fish does 

not grow may derive support from a consideration of the 

decreasing annual increment 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 TEE GROWTH RATES 

There are only a few pa.pers which deal with the growth 

of char. Grainger (1953) calculated a grwwth rate for the 

char of the Sylvia Grinnell River based on a relationship 

between otolith width and fish length. Other populations 

described by G:r.ainger included samples from the George 
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Rive~, the Bay of Two hivers, and Herschel Island. In 

addition to the char of Nettilling Lake, the author has 

examined s~ll samples from Rowley Island, and Melville 

Peninsula. Sprules (1948) examtned 94 anadromous and 46 

landlocked char from the west coast of Hudson 3ay, using 

scales for determining the age but "difficulties were 

experienced". Andrews and Lear (1956) examined char 

obtained :rom commercial catches from four fishing ports 

on the Labrador Ccast, nsing otoliths to determine the 

age groups. Alt~ough Andrews and I.ea.r treated the sa!npl~s 

from each of the ports separately, for the purpose of 

comparison the resulta have been summed and the mean lengths 

of the total population calculated. The sarn.e treatment 

has been used on the work of Hansen (1940) who examined 

671 char from West Greenland fishing ports.uslng otcliths 

for age determinations. The age and length of the char 

of Svalbard have been recorded by Dahl (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. Runnstrôm (1951) studied the 

growth of char in a Swedis~ lake to determine the changes 

following regulation of the water level. Nillsson (1954) 
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reported on the age and length of two popul~tions of char 

in Lake Korsvattnet, Sweden; one of the populations was 

termed "dwarf" by the author. These latter workers have 

all used scales for determining the age of char. Frost 

(1951) has aged three populations of the char of Lake 

Windermere, Salvelinus alpinus willoughbii ( Gunther) 

two of which were normal while the other was dwarf,similar 

to that recorded by Nillsson (1954). Since the char of 

Lake Vllndermere is considered to be a separate sub-species 

or species from Salvelinus alpinus the above work is not 

included in the following comparison. 

The resulta of these works are presented in Table 5 

and arc compared with the values found for the Nettilling 

Lake char as shown in Figures 8 and 9. The comparison 

is illustrated in Figures 12 and 13. ~~erever possible, 

the curves used by the original authors hs.ve been reproduced 

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

been fitted ty hand to the recorded points. 
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TASL.E 5: totoFAR ISON or KAN FORK LENGTHS ( CMS.) or AGE. GROUPS 
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0 4.9 

1 4.5 1.4 7.4 u.o 5.0 u.o 8.5 

2 6.7 6.0 2.5 5.8 16.5 10.2 20.0 10.0 18.0 14.5 

3 7.83 7.5 5.0 24.5 16.5 U.6 28.0 13.0 25.0 19.5 

4 9.0 9.5 8.0 32.0 19.0 34.0 18.5 20.1 18.5 15.3 30-.0 17.0 30.4 22.5 

5 9.0 12.5 U.6 44.5 38.0 21.3 36.9 20.0 25.5 19.0 34.0 34.5 25.0 

6 19.0 17.5 15.4 45.4 41.0 27.8 41.2 33.2 23.0 40.0 28.0 

7 23.13 21.5 19.6 46.8 44.5 31.4 48.3 37.3 ~.8 26.0 23.0 42.0 29.0 

8 24.37 25.0 24.0 48.0 47.0 38.9 53.3 39.0 43.7 27.0 28.0 57.0 . 31.0 

9 25.75 28.5 28.5 48.6 49.5 44.6 61.1 38.6 43.0 28.0 41.2 60.0 33.0 

10 33.5 31.0 33.5 48.3 52.0 47.4 67.0 48.1 31.0 38.8 

u 33.31 33.5 38.2 52.1 56.5 48.3 70.0 48.5 51.1 30.5 48.0 

12 34.51 35.5 42.7 50.4 60.0 53.3 40.7 35.0 36.5 
13 38.23 37.5 46.8 51.2 63.5 55.7 54.0 48.2 34.5 44.5 
14 38.5 39.5 50.3 52.9 63.5 60.2 59.0 51.9 35.0 49.5 
15 43.25 41.0 53.5 57.1 54.0 61.5 51.3 38.0 55.0 
16 47.38 43.0 56.3 59.2 68.0 66.8 66.0 51.4 

17 44.8 45.0 58.6 79.0 64.5 66.0 51.7 
18 47.5 46.5 60.4 75.0 65.0 64.7 
19 48.38 48.5 62.3 69.0 73.1 57.7 
20 54.0 so.o 63.9 64.5 58.5 
21 48.0 65.3 64.3 58.5 
22 66.4 82.0 64.5 62.0 
23 67.5 67.4 68.5 
24 68.5 

No. 286 CAL' CAL' 496 94 671 - - 16 15 19 10 28 46 53 - - - • 
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Figure 12 shows the growth of char in Nettilling Lake 

compared to the growth determined for anadromous populations. 

In this graph, the lower growth rate, found for the 

Nettilling Lake char, is demonstrated. The ~mall populat­

ion from Rowley Isl~nd cannot be considered as signific­

antly different from the Nettilling Lake char, since in 

the first place the Rowley Island values lie within the 

v~lues of the Nettilling Lake char, and secondly the nets 

used to capture these char were larger than those used in 

NettilliP~ Lake ( 6 and st inch mesh size compared to 5t 

inch.). The slope of the curve determined for the char of 

the Labrador coast shows the result of a sampling bias, 

these char were obtained from commercial catches and the 

nets used in co~ercial fishing are of such a size as to 

eliminate the smaller fish from the catch; therefore 

only the larger members of the young~r year classes were 

present in the sample. 

When the curve determined for the growth of char in 

Nettilling Lake ( fig.9 ) is compared to the curve calcu­

leted for the char of the ~ylvia Grinnell River, the 

followiP~ points arise. The rate of growth up to the age 

of eight is similar, but older fish from the river, reach 

a larger aize than that attained by Nettilling Lake char. 

Even though Grainger (1953 b.) used nets that were larger 
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than those used by the author, the difference is still 

significant. In general, the slope of the growth curve 

shown for the Nettilling Lake ~har is similar to that 

found for Sylvia Grinnell char and other ~cpulations 

though the average forJr lengths are lower. The older 

fish are decide3."'.'J' smaller in Nettilling Lake than in 

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 ~~y. In this nomp~rison 

the char of NettiJ ling Lake a:"'€ 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 yeo.r cl&s :.:: cs in the Ungava population are represented 

by very few fish and this section of the curve is considered 

questionable by the original author Olartin 1955). The 

higher values in young fish found in the landlocked char 

of Hudson Bay may be explained by a consideration of the 

higher temperature and a longer ice-free season in 

Littlefish Lake as compared to Nettillir~ 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 calcu1ated, 

this is shown in Table 6. 

Table 6. AGE AND WEIGHT OF NETTILLING LAKE CHAR 

Age Range (oz.) 
6 1.75- 3.25 
7 2.5 - 6.75 
8 2.5 - 9.0 
9 2.25-14.0 

10 3.75-29.0 
11 3.25-28.0 
12 5.5 -39.0 
13 6.25-41.0 
14 s.o -47.0 
15 12.0 -57.0 
16 13.0 -68.0 
17 16.0 -64.0 
18 14.0 -55.0 
13 19.0 -56.0 
20 33.0 -45.0 
21 21.0 -35.0 

Mean 
2.42 
4.25 
5.02 
6.21 

12.56 
11.56 
14.14 
18.56 
18.07 
28.15 
36.4'7 
28.00 
34.60 
31.75 
41.00 
28.00 

No. 
3 
4 

12 
16 
19 
45 
49 
40 
26 
20 
18 
10 

5 
4 
3 
2 

When these figures are separated into the mean 

weights for male and female, the males show a higher mean 

weight than the females, especially with increasing age. 

However, the smmp1es are so sma11 and the range so wide, 

that no analysis has been attempted. The difference 

between the sexes, with respect to weight, is shown below 

in Table 7, but a .larger s~~ple would be required before 

any estimation of the differen~e in rate of growth 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 2.5 oz. 2.25 oz. 
7 2.875 n 5.625 " 
8 5.1 n 4.96 tt 

9 6.97 " 5.25 lt 

10 13.84 tt 11.63 tt 

11 10.81 " 12.475 " 
12 15.70 Il 12.88 tt 

13 17.84 Il 19.43 " 
14 18.3 tl 17.8 lt 

15 31.2 " 25.1 tt 

16 39.06 11 17.5 " 
17 35.5 " 23.0 tt 

18 46.5 
,, 

26.66 Il 

19 19.0 Il 36.0 tt 

20 45.0 tt 33.0 lt 

21 28.0 " -----

COMPARISON OF' GROWTH RATES (WEIGHT) 

The mean weight of the char from Nettil1ing Lake in 

each age group is p1otted in Figure 15. There, they are 

compared with the figures obtained for the growth of the 

char of the Sylvia Grinne11 River (Grainger 1953), and 

for the char of Hudson Bay and Litt1efish Lake (Spru1es 

1949 ). The values of the mean weight of ,char as deter-

mined by these authors, are given below in Table a. 
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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 Il 

5 24.0 n 4.5 Il 

6 32.0 Il 4.5 Il 

7 37.0 " 7.0 " 
8 43.0 Il 8.0 Il 

9 54.0 " 9.0 Il }-10 60.0 " 10.0 11 16.0 oz. 
11 78.0 Il 12.5 Il } 12 100.0 " 14.5 " 29.0 tt 

13 107.0 11 15.5 " } 14 118.0 Il 20.0 Il 45.0 " 
15 --- - } 16 132.0 " 61.0 " 
17 185.0 Il } 18 192.0 " 8o.o " 
19 } 20 81.5 " 
21 } 22 93.0 " 
23 } 24 87.0 " 

Note :- The values given ror the mean we ight or char 

from the Sylvia Gr1nnel1 River, are the mean 

weights of all fish in two successive year 

clas ses, for example, the mean weight of all 

10 and 11 year o1d char is 16.0 ounces. 

( Grainger 1953.) 
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Figure 15 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 Frobisher Bay 

and Hudson Bay. The low values at higher ages cannat be 

attributed solely to sampllng error, as the nets used, 

though sm::tller than those used by S~:>rulc<J and Grainger, 

yet were capable of holding fish of weights up to 104 

ounces maximum. The conclusion drawn by the author is 

that there is a limit to the maximum size that may be 

attained by the char of Nettilling Lake, this limit 

being imposed on the fish by the food supply available. 

The worklng hypothesis has been that the char of Nettilling 

Lake represent a landlocked population, this point will be 

discussed below in greater detail. For the moment it will 

be enough to draw attention to the close relationship 

bet~een the mean weights of char from Nettilling and 

Littlefish Lakes, especially in the younger yea.r classes. 

The very rapid growth shawn 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 is not enough direct evidence to support 

this point. 

Few a.uthors have treated the growth of char with 

respect to weight, or given data from which such a 

r~lationship might be derived. In order to pursue this 



49 

line of investigation further, a comparison of Length 

Weight relationships has been made, between the char of 

Nettilling Lake, of Frobisher Bay (Grainger 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 follovlfing 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 

ether populations, 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 

char. 



Table 9. COMPARISON OF LENGTH WEIGHT RELATIONSHIPS OF CF.AR FROM NETTILLING LAKE 
SYLVIA GRINNELL RIVER 1 LABRADOR COAST 1 SVALBARD 1 AND BEAR ISLAND 

Fork Le:r1gth Nett111ing L. S. Grinne11 R ._ Labrador Svalbard Bear Island 

20.-24.5 ems. 2.0 0z . 
25.-29.5 n 4.5 n s.o oz. 
30.-34.5 

,, 
8.2 " 10.0 lt 

35.-39.5 Il 15.0 n 17.5 Il 21.0 oz. 25.0 oz. 13.0 oz. 
40.-44.5 Il 22.1 " 27.0 Il 32.0 Il 32.0 Il 20.0 n 

45.-49.5 Il 32.0 tl 38.5 " 45.0 " 41.0 " 27.0 " 
50.-54.5 " 42.5 Il 53.0 Il 63.0 Il 53.0 Il 35.0 Il 

55.-59.5 Il 52.5 Il 70.5 " 81.0 " 78.0 Il 41.0 " 
60.-64.5 " 67.5 Il 93.0 Il 105.0 Il 88.0 " = 65.-69.5 Il 80.0 Il 115.0 " 126.0 Il 130.0 Il 

LI') 
70.-74.5 Il 134.5 " 166.0 tl -- - --- -
75.-79.5 n 163.0 " --- -
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Figur0 14 s~ows that the Length Weight relationships 

of the char of :B'robisher Bay, Labrador and Svalbard all 

follow the sa~e trend ( the roughness in the latter curve 

is due to the smallness of the sample ). The curve for 

the char of Nettilling Lake is not only lower but becomes 

progressi~ly so as higher values are reached. This is 

but e~other aspect of the picture shawn in Fig.l5 where 

the weight to age curve flattens out in the older year 

classes. The sw~ll sample from Bear Island, presumed to 

~~ landlocked, shows a lower Length Weight relationship 

than that found for Nettilling Lake ch~r. This sample 

of 20 char was taken in Lake Laksvattnet which is about 

.a sq.~iles in area and is connected by a rapid river to 

the sca. 

The lar~est char recorded, attained a weight of 

16 kgs.(35 lbs.), this was in Novaya Zemlya and was 

reported by Yessipov (1935). Wynne-Edwards (1952) 

gives 9 k8s.(20 lbs.) as an exceptional weight. Dahl 

(1926) reported that the char of western Svalbard reached 

a we!ght cf 4.7 kgs.( 10.3 lbs.). Fowler and Harper (1947) 

report the existance of a photograph of an arctic char 

which was said to be 36 inches long and weighed 26 pounds; 

it was caught by Mr. Ingebritson in Hudson Bay. The 

maximum weight recordeè 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 or 399 char rrom Nettilling Lake were 

examined in the rield, the records show thut 50.4 per cent 

(201 char) had rood in the stomach or oesophagus. This 

estimate is probably too lc>"w since char were observed to 

regurgitate rood 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 perc';:nt were feeding on fish, either young char 

or sticklebacks ( Gasterosteus aculatus and Pungitius 

pungitius ). The remainder were feeding on p1ankton, 

copapods rnos tly, or a.mphipods { Gamme.rus lacustris ) • 

The insect material consisted for the most ~art of 

chironomids, ell life stage8 were present in the stomachs 

but the majority were pupae. The taxonomy of the chironomids 

is under revision by D.R.Oliver and the stomach samples have 

not yet been identified. However, the fol1owing resulte 

based on bottom-rauna samples may well be applied to the 

chironomids in the stomach samples. "The chironomid larvae 

and a ~ew pup~e dominated the macroscopic bottom-fauna 

comprising 98 percent of the total number •••••.• Four 

sub-families, Daimesinae, Tanypodinae, Chironominae and 

Orthocladiinae are represented. The greater part of the 

chironomids collected belonged to the Orthocladiinae and 
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the Di~m~sinae." (Oliver 1956) Adult chironomids, caddis 

flies and mosquitos w~re also present in the stoma~hs. 

Nillsson (1954) reports that " feeding habits vary 

sea.sonally aa well as annually." and that the bottom 

fauna is o~ 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 feeding on larval insects 

and fish. With the onset of the emerging of chironomids, 

the dominant food changed to chironomid pupae. On1y in 

1ate 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 fairly closely with the results shown above for the 

Nettilling Lake char. Lindstrëm (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 1ayers of" 

the lake when feeding on plankton". Since the top 1ayers 

of Nettilling Lake were not samp1eà by the nets ( see above) 

these organis~s were not found in the stomech ·samples. 

Retovsky (1935) reported chironomid 1arvae, gnats and flies 

from the stomachs of young char in Novaya Zemlya. Dunbar 
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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 seerns 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 taxonomie feature. Otto Fabricius (1760} 
{{ )) 

in Fauna Groenlandica separated Salmo carpio and s. alpinus 

on a colour basis. The former was described as having a 

dark green-blue back, with silvery sides and belly and 

spots white; the latter had a black back, blueish aides 

and a red-yellow belly. Fabricius hi~self doubted the 

validity of specifie differentiation and suggested that the 

latter form was more heavily coloured because it spent more 

time in fresh water. Jensen (1948) commenta that there 

can be little doubt that both forms are arctic char 

( Salvelinus alpinus } the one being in nuptial dress. 

Johansen (1912} ulso described two v~rieties from Greenland, 

one with the dorsum metallic green blue to greyish black 

with ~n even tra~sition to silver on the sides, fading 

through lilac to white on the belly, the spots è~lng 

yellow red; the second variety hud un or.:;_:nga fl<;;.nk and 

belly. Johansen alao 0omnents that in the case of 

landlocked char the bright nuptial colouration is attained 

only at maturity and remains throughout life, the silvery 

stage being produced only in fish which have entered salt 

water. The following description by Dr. Vladylcov was 
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given to tha author who translat8d it from th~ French. It 

is includGd hcrc tn jts entirety. 

Descriptior. cf a male &.retie c:har (Salvel;_nt~s aloinus) 

No. 3621R t~ken in Lakn Ransareu, Sweden, by Dr. E. Fabricius. 

The da::c~iptlon was wade after the specimen ha.d been in 

5 j_)ê;r cent formal5n for 20 monthf'3. 

The Body: The bo~y ~E deep e~d laterally flattened ard 

has a deep green colour&tion on the baak ~nd s1~es. The 

spots are ;Jale and m.o:r>e nurrerou~ below the la terE>.l l ine. 

They have a variable diamete?:', bt'.t on the average they are 

about half the diameter of t~e eye (pvpil). It is 

supposed that in life thes9 spot~ have an orange colour. 

The siàes, belly, and the isthwus at the base of the ~nal 

f in are yellow-ornnge without trace of spots or dar~ 

;: ie;mentation. 

The Head : The tnp and sides are dark with a few pale S?ots 

on t he operculum. On t he ventral side, the Jllembrane and 

t~e brancbiostega l rays ure dark up to the chin. The 

s ides of t~e mandjble are tou ched with dark pig~~n t 

po9 t eriorl y but rem['.in un:;oloured in fror.t. The ins ide 

of the mouth has u:r1coloureè. :rramt-ranes above and below, the 

palate , t ongue , a~~ two brachial arches heing d&rkly 

pigmented . The interior or t he maxi llaries is r a ther dQrk . 

The Fins: The dorsal and caud~l fins are dark and have an 
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orange border on the top and back. The pectoral fin is 

orange wi th dark pigment and has a .yellowish margin. The 

inner side of the ventral fins is dark in the centre but 

a deep orange forma the anterior margin. This fin is 

proba.bly en.tirely orange in life. Therè 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 dark with a light centre. The apical 

appendage is short, stocky, and orange. ( Vladykov, 

personal communication.) 

The char of Nettill~ng Lake exhibited oll varieties 

of colouration between the silvery stage and the intense 

orange-red. Figure 1 shows a.rctic char in two extremes of 

colouration. The upper char is 36 ems. in fork length, the 

lower 39.5 ems., beth are female. 

Field notes i~ ~ luded descriptions of the colouration 

or the chars and from these the following poir-t~ emerge. 

Approxi~~tely 70 per cent of the f ish captured were pla ced 

in t~e silvery ~la s s . The r est showed eome trace of 

orar..ge, ei ther on t.he bGlly, or on the ventral fins. As the 

coloura tion became righer, the contrast in t he pelvic and 

a:r...:..l .::' i ns became more pronounced . In t he latter, t b:.: lead~ 

ing eè~e tecame a brilliant whit~ with the body of the fin 

a de2p orange ecattereG with black. The darY.eni~ be~ame 
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more pronounced towards the posterior edge. There was not 

always a definate correlation between the intensity of 

colouration and the condition of the ~onads. Sorne of the 

most vivid fish were meles whose testes were minute and 

dark. Llkewise, 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 carried the silvery livery with only the faintest 

trace of orange. The colour of the back was quite variable 

ranging between oli~Te green to deep blue-black. Most of 

the fish, however, could be descr ibed as dusky green, the 

nfonc~e" of Vladykov. 

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 ems. length and can be traced more or less 

distinctly in fish of 24 ems. length. A11 char in Nettilling 

Lake smaller than 15 ems. possessed these marks, and they 

were found in fish up to 31 c~~. 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 

11. One female, 23.5 ems. long end 10 years old, with 

we11 deve1oped ovarles which s eemed ready f or spawni ng 

that year, showed these marks clearly. 

The flesh colour of al1 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 taken and prese~ved for future study. These 

specimens were given to Miss Betty June Myers of the 

Institute of Parasitology, MacDonald Collage, for identi-

fication and study. At the time of writing, complete 

identification of the parasites has not been possible. 

According to Miss Myers, there is 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 

mav 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) 

67.5 per cent (97) were described as " cysted"• 
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The copepods were found, without exception, in the 

buccal cavity, Rttached to the palate, and the sides of 

the tongue. The number present in a single individual 

varied from 1 to 6 ; they were all female with prominent 

egg ~ases.· Mlss Myers has been able to identify the 

copepods as belonging to the genus Salmincola, but 

specifie identification 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 Island. The copepods on the gills were s. alpina 

while those in the mouth were s. carpionis • No copepoda 

were observed on the gills of the char of Nettilling Lake. 

Nematoda: these were 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 nw.de. The 

nematod9s that were encystad may belong to a new species, 

if so an account will be published later. Andrews and 

Lear (1956) recorded the pr~sence of Philonema sp. from 

the char of Labrador ar-d gave the following description1 

" adult Philonema were taken fro~ the body cavity o~ly, 

but immature stages of roundworms were encysted in the 

liver, gonads, spleen, peritoneum, and viscera 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 Tapeworœs were found in the pyloric 

region, the scolex was attached to the inner wall of one 

of the pyloric caeaae, with the proglottids extending back 

into the intestine. In all cases the degree of infestation 

was heavy, the proglottid chai~s 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 f~oily Bothriocephalidae until further examination may 

be made. Wardle (1932) records the following cestodes from 

arctic char anè related sub-species in the Hudson Bay drain­

age system: Diplocotyle olrikii (Krabb) and Eubothrium 

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

Eubothrium salvelini from Salvelinus ~lpinus malma, and 

Diphyllobothrium larvae from all three. Andrcwa and Lear 

{1956) found that the char of Labrador were parasitized by 

Eubothrium salvinale, the degree of infestation wa.s "heavy" 

and the percent infected varied from 40 to 97 for the 

various fishing ports. Dombroski (1955), working on a 

sample of over 3000 yearling sockeye salmon, discovered 

that cestode infection ty Eubothrium salvelini had an 

inhibitory effect on growth. Vladykov (1956) has noted 

that t~e presence of plerocercoid cysts of Diphyllcbothrium 

larvae r e tarded the n:aturation of speckled tro.ut {.§.:_ 

fontinalis). The sample from Nettilling Lake was too small 
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to permit similar studies anà observations. One cestode 

specimen was found in the body of a 9 opined stickleback 

and was inentified as Bothriocephalus clavipes (Goeze 1782) 

by Miss Myers. The condition referred to above as"cysted" 

i~ descri~ed below. The external wall of the stomach was 

covered by small white or yellow bumps, about 2 mm. in 

diameter. These bumps were not visible on the internal 

wall of the stomach. In cases where infestation was heavy, 

(lOO plus) the visceral mass was stuck to the inner 

peritoneal lini~ë and would not fall frce when the fish was 

gutted as was t~1:; c~s-:- in unparas l tized fish. Miss ~~:--crs 

has iè.entified the cysts as being due t.) the presence of 

Diphyllo0othr1~~ type l arvae. Jensen (1948) quetes Paul 

Hansen as saying t~~t sorne specimen". o~ char from a Green­

land lake, had Jr.!all yellow turnours or "cysts" l'~"~ the 

intestin~ . Martin (1955) reconds that ~he larger char from 

Ungava Crater were heavily parasitized by ~lerocercoid cysts 

of Diphyllobothridae. 

Cysts found in the llver of two chars were found to 

contain parasites of the family A~anthocephala, but further 

identification has not becn possible a t th~ time of writing .. 
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THE Ii!ATURITY OF CHAR 

Field records of the condition of the gonads with 

reference to appearance; colour, and width in males, s!ze 

of ovary and egg diameter in females, were kept. In 

addition 42 complete egg samples were preserved in 5 per 

cent form&lln and brought back for further analysis. 

Egg diameter in the field was ~easured to the nearest 

millimetre. In the laboratory, an eyepiece micrometer was 

used to measure 10 eggs, the mean was calculated and 

expressed in millimetres. 

Egg counts in the labor~to~y were done using a 

volumetrie method after the technique of Vladykov and 

Legendre (1940). The two ovaries were dried superfic­

iaJ :y and immersed in a graduatod cylinder, the displace·­

ment was then mea.~·;..-:-'~2. t -::> the n~arest cubic centirr..etre 

(small samples to the :1earest :1.alf centimetre) • A sample 

approxinœ.t ing 10 per cent of the tot&J volume was t~ken 

and all the eggs counted,(in no case WES the sa.:nple less 

tha.n 2 ces.). No correction was made for ovarian tissue 

since the sample woul~ also conta.i n connective tissue in 

a proportionate ammount. ~vtal cour.:t;:: 'Nere made on 5 

sarnples to check the method, the r esults showed a 

maximum error of 1.1 percent. 
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Some of' the terminology used ~ould bear definition. 

M~turity, str!ctly an irreversible process, has in the 

f'ollowjng sections, ba~r used to indicate only those f'ish 

wh ich •;;culd spa.wn tha t year. Imma. turc and unripe f'ish are 

thus classAo tot3ether. It may be questionable to consider 

a large fish vri th unripe ;onads as i:rnrr.atv.re, but the 

author ~::: not aware of' any sur~ method of determining if 

a fish hns s..lready spawned one or more times before 

captvre. 

MALES 

Males w~re considered to be ripening wher. the testes 

were white in colour and more than 5 - 7 mms. wido, depend­

lng on the len;;th of' the fish. Testes thnt were dark, 

liver-~cloured , were consi1Ered as inactive. This ~ategory 

included imr!'la tur·e fi sh &.nd large males th2. t looked "spent" 

and which did not seem to be ~reparing to spawn that year. 

This di vis ion is, of course, highly subj~~ti 'Je. No males 

with running milt were observed nor could any milt be 

exprcssed from the test ~s without first rv.pt11ring the whole 

organ. It is theref'ore sugg3e ted that the male char of 

Nett:!.ll .ing Lake we:·e not ready to spawn by early September. 

The number of males maturing a. t any age is express ecl 

as ~ percentage of th e total number of males in that age 

group. This is shawn in Figure 16. In order to use t~e 



66 

cŒn~lete sample as well as the aged fish the foJ.lowing 

t:r·ea tment wc.s us ed; the male char we"!'3 t;r01lped into classes 

of 5 cm<J. fork loPgth ~=:.nd the number of maturins males was 

again expros::Jcè as a percentage of "th8 total number in 

each group. The age groups have bcen scaled to a&ree with 

the mean length of each group as shown i_n Fignre 9~ the above 

work is also shown in Figure 16. 

These figures show that, at age 7, half the male9 8bow 

signs of maturity. 1fiith regard to l~ngth, at 25 ems. one 

quarter of the males taken showed similar signs. The 

presence of non-maturing or inactive males throughout the 

length range sugc,ests tr>&t all the males do not mature 

every ye&r. Although all males at age 21 were maturing, 

this is based on 2 char and should not be regarded &s 

typica1. 

Li tt le mention of the ma turi t7r of the male alone is 

present in the 1lter~ture, there are no r efe renaes to 

figur~~ or standards for comparison. A general comparison 

of age and length at Maturity, of char, is included 1:'lelow. 

FE~·~ALES 

Field observations substa~tiated the findings of 

earlier authors, (Grainger 1953, Hickling and Rutenberg 

1936, Vladykov 1956 ) wi th regar j to eggs of different 

sizes in the avaries. Earlier writerH, nottng that the 
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eggs of fish preparing to spawn,fell into two sizes, 

described one group as large, yellow and yol~ and termed 

these maturing, the ethers were small, white, and non­

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

aè.ul t spcclÙed trout ( s. fontinalis ) into three classes. 

The first, referred to as class A, were small eggs, white 

with no y::>lk, these were cons:idered 2.s recruitment stock. 

Glass B was composed of m~turing egg~,large yellow and 

yolky, these were the eggs that would be shed at spawning. 

Glass C was derived from class Band was composed' 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 due to atrosia but their 

diameter oecomes greater." This work has raised doubts 

concerning the validity of the term 11fecundity" when it 

refera to the number of maturing eggs; since this is now 

considered as a function of time, egg counts shculd only 

be made on the cvaries of fish that are ready to spawn. 

The egg samples taken from the Nettilling Lake char cover 

the summer, and include ~turing and non-maturing éggs, 

therefore no estimate of fecundity will be given. 

Miir (1950) produced a relationship between fork 

length and size of egg at maturity. Grainger (1953) and 

Vladykov (1956) have noted this for the case of the arctic 
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char and speckled trout respectively. Again the data 

collected by the author do not permit auch a conclusion. 

Egg sampl~s taken from large fish early in the season 

yield egg diameters that are far too sma.ll. It is however 

a safe ass~~ption that during the season such eggs would 

have increased in size sufflciently 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 cases where they were present only maturing 

eggs were counted and measured, in other cases where there 

was no differentiation in size of egg, all eggs were 

counted. The dates are given in two week periods starting 

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

Date Fork L. Weight Volume Diameter No.o:f 

- of Ovaries of Es;gs Eggs 
July 1-15 33.5 ems. 11 oz. 4.0 ces. 0.9 nnns. 2731 

34.0 " 10 " 1.5 " o.8 " 1992 
35.5 " 12 tt 2.0 " 0.9 " 2037 
36.0 Il 11 " 2.8 " 1.0 " 3136 
36.0 Il 12 " 7.0 " 3.5 " 369 
36.5 " 12 Il 10.0 " 3.0 Il 990 
39.5 " 15 n 4.0 " 1.5 Il 2564 
44.0 If 21 Il s.o " 1.83 Il 1090 
45.0 tl 26 " 9.0 Il 1.0 Il 2492 
so.o " 31 " 10.0 " 1.0 " 2701 
55.5 If 54 " 28.0 " 2.0 " 2582 
61.5 !1 80 Il 58.5 " 3.03 Il 3931 
63.0 IT 64 Il 88.0 Il 3.24 " 3630 
64.0 tl 72 " 37.0 " 2.16 " 3189 

July 16-31 22.0 tl 3.25 Il 0.75 " 0.75 Il 2735 
31.5 " 9 " 1 .... 25 Il 1.0 Il 1764 
31.5 " 7.5 " 5.0 Il 2.16 Il 545 
32.0 !1 9 Il 6.0 " 1.68 " 2560 
32.0 tl 10 Il 8.5 " 3.00 Il 561 
32.5 Il 9 " 4.0 tt 1.4 Il 2122 
33.0 " 10 Il 9.0 " 3.0 Il 360 
33.0 Il 11 Il 0.9 " 0.6 n 2764 
33.5 Il 11 " 1.7 " 1.0 Il 1833 
33.5 Il 10 " 3.6 11 1.65 " 1606 
34.0 " 10 tt 22.0 " . 3. 64 Il 898 
34.0 " 11 " 17.0 " 3.5 " 635 
34.0 " 10 " 1.5 tt o.8 Il 1992 
34.5 " 12 " 7.0 " 3.0 11 441 
35.0 " 11 " 1.3 Il o.s " 2972 
35.0 " 11 " 5.0 " 2.16 Il 505 
35.0 tt 12 " 15.0 " 2.83 " 2245 
35.5 " 13 " 1.95 " 0.92 lt 2055 
36.0 " 11.5 " 4.7 Il 1.3 Il 1429 
36.0 Il 14: " 2.1 " 1.5 " 2740 
37.5 " 15 " 18.5 " 4.00 tt 787 
38.5 lt 17 Il 1.3 Il 0.7 u · 1968 
40.0 Il 18 tl 3 .. 2 tt 1.05 " 1929 
53.0 Il 40 " 9.0 Il 2.0 Il 1421 

Aug. 1-15 
Aug.16-31 18.0 Il 2.25 Il 6 .. 0 Il 3.33 Il 281 

35.5 " 14 " 31.0 Il 3.66 " 1135 
37.0 Il 16 " 6.5 " 1.02 " 702 
51.0 " 25 Il 11.5 " 1.32 Il 3335 

Sept.1-15 33.5 Il 13 " 34.0 Il 3.76 Il 1156 
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.\ s1;.bj c.!ti vc cri tr.!'ic~ 0f rm turi ty was èe~rR 1npt;d 

based o~ ~06 ~~ze. ür~inger (1953) suggests t~at ~0r the 

Sy1v-~c:. GrirœelJ. ~~ar, all eggs cvcr 2.5 T:!"l. i~ è.iareete!" are 

maturln;;. Vlad:_..-Y.ov (1956) :'or the ~:ps~kJed trout, places 

t~is figure 1ower, about 1.1 !'1_».'1. Por the l~ettilling Lake 

:::Lar, t:'lo l.:;;v-~ 1 ·::as set at 2.- 2.5 :rrr.. depe!!è.ing on the date 

and length 0f the individual. In general all fish w~ose 

avaries showod a clear division of eggs into two size 

groups ~ere considered to te maturing, and to bo ready 

to f'paw:!:. that :'~11. On this basis tb-e T'U."Tlb~r cf fish 

r.Iaturing or ripening i!'l <:.t.ny age grot<p were expressed as 

a perce!lta.bc -:Jf t~.e to to.l number in tha t grcup. In or der 

of 5 ems. :'c-r:t lengtr., a::d t~:..c nl.ïlTiber of ma turing fe:mc.J es 

expressed as a ?Cr~entage. A~ in th~ case of tte males 

t:!.(; a6e groups v•ere scaled to correspond wi tr. the mean 

lensths of ea~l: group as shown in Flgure 9. '.i.'hese 

percent~ge~ are shown jn Figu~s J7. 

The youngest fish wi th 111a ture e5gs v;as eight years 

olcl nnd the smallest was in the 20 - Z4.5 ems. length 

group. The figures indi~P.te that the char of Nettilling 

Lake do not spawn evcry year. This is in accordance with 

the findings of lirainger (1953), Ji'abricius (1954), and 

Sprules (1952). 
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Dunbar &.nd Hildebrand (1952) state tha.t &.nadromous 

char 0f Ungava spawn at a size of 25 - 50 ems. Grainger 

(1953) records 45 ems. as the minimal lcngth in mature 

fernales 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 (1926) records mature females as lo~ as 36 ems. 

fork length and as ycung as five winters. Hudson Bay 

anadromous char ~~ture at 48 ems. and nine years according 

to Sprules (1952). Yessipov (1935) states th&t the char 

of Novaya Zemlya reach mat1.1rity at an age of six tc seven 

years. Char in the George River matured e.t a 1ength of 

37.5 ems. and as early as sever winters (Grainger 1953). 

These reports indicate that the char of Nettilling L&ke 

spawn for the first time at an earlier age than most, and 

at a smsller size than any of the anadromous populations. 

Many workers h..eve noted the precociousness of land­

lockeri forms of char. Vladykov (1933) reported mature 

landlocked char from western Hudson Bay as smal1 as 10.5 ems. 

in 1ength. Sprules (1952) found two 2 year-old char in 

T1ittlefish Lake on the wP.st coast of Hudson Bay that a.ppeared 

ready to spawn. The mean fork length of these fish was 

16.5 ems. Dunbar and Hildebrand (1952) report mature males 

at 8 ems. in len6th, and w..a.turing females at 6.5 - 9.5 ems. 
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In these females the egg co"L:nt is ty~ica11y 1ow, varying 

frcm 17 - 2~ eggs. Ma~tin (1955)1 in an ex&mination of the 

-:!!'1~.,., 0f t::,e Ungava t;-r~te-rlfound t:r~at they matured at an 

age of tv:o ys ~r8 and a length of four in~l1c s ( 10 .lS ~r".e. ) • 

He notes thet the char of t~is arc~ ~c not spa~n every 

year. Fabriciu~ (1952) records t~e fact that ~~~~ fro~ 

the mountain lakes of Jamtlandt in S'N"":è.~n usually reach 

Aexual maturity at &..n &ge of three to fi•re ye ars. It is 

t.o be noted tha t landlocked char rea cl:. rna tt<ri ty at a young er 

age and· a smr.ller s i!3~ than do the cbe.r of Nettilli:n.g Lake. 

This point is discussed telow~ 

There is no information on the time of spawning of 

-tt..e Nettilling Lake char. Since various workers have 

suggested that tho c~r spawn in the late fall in other 

areas, it may be ini'erred that the char of Nettilling 

Lake a1so spawn at the same time. 

The largest eggs obtain'9d from the Nettill5.ng Lake 

char measure0 6.5 mm. in diameter. These were found 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 wer~ few 

in number (27 in one, 43 in tbe othe~·). The condition of 

the fish was poor, the hes.d being large, the body long 

and emaciated, and the weight well below the mean for their 
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length. Vladykov (1956) has s•-<gge~'lted that mature eggs 

may remain in the body ca v:!,. ty for 10 - D. months. It is 

suggested that these e6gs were remnants from the previous 

winter's spawning. If this is so, it lends su,port to the 

idea that char do not spc~~ every year or even every second 

year. In this instance the fisb had minute oyaries, wlth 

eggs less than 1 mw .• 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 

ready to spawn the following winter, ie. ]957. In accordance 

with the se 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 ems. in 

length, had smaller testes than unw~ture specimens of 

18 - 20 ems. in length. 
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J'.;I!Œ I ST I C r~tFASL"'REME:t-!TS 

Vle.dykov (1951) gives a list of 16 measurements which 

he found useful for separating the species of char. ~ollow-

ing his advice, the author measured 240 char from Nettilling 

Lake according to this plan. 

The analysis of the varian~e of the data ~as proved 

. 
to be far too comp1ex for the author to attempt in this 

work. The variation between in1iviè~als is imw.ense 

although the mea~ v~lues show the same trend 0~ growth in 

all ~ish. T~~re was no significant differenc e between 

fish from the north and south ends of the Lake. The range 

of the various P.J.easurell"ents :r..a.y be seen below. These were 

taken from seven char, sl1 of the same fork length, 37.0 ems. 

Tota l length: snout to line t hrough 
poster5or tips of caudal f in 

gead length: snout tc poRterior edge 
of hone of gill cover 

Maxi lla length: 

Snout leng th: to anterior mergin of 
orbit 

Postorbita1 hes ~ l ength: poster ior 
~&rgin of orbi t to last bone of 
gill cover 

In terorbi tal head wid th: between dor.sal 
orbit marg ina 

Snout t o i nser t i on of Pelvic fin : 

Snout to insertion of Dorsal fin: 

38 . 5 - 39.5 ems. 

6.9 - 8.0 " 
2 . 5 - 3.2 " 

3.0 - 3.6 Il 

3 . 1 - 3.7 Il 

2 . 2 - 2.4 Il 

1 6 . 5 - 18 .0 " 

10.0 - 16.0 Il 
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Insertion of Pectoral to insertion 
of ?elvic fin: 10.0 - 12.2 ems. 

Insertio~ of Pelvic to insertion 
of Anal fin: 

Length of Pectoral fin: 

Length of Pelvic fin: 

Length of Caudal Pedancle: along lateral 
line from insertion of anal fin to 
last sca.les: 

Maximum depth of body: 

Fork indentation: Total length minus 
Fork length: 

Length of apical appendage: 

Number of Pyloric Caecae: 

f..7 - 8.9 Il 

4.8 - 5.5 " 
3.8 - 4.7 " 

9.8 - 11.2 " 
5.1 - 6.8 Il 

1.5 - 2.5 Il 

1.4 - 1.9 " 
31 - 37 

The average number of Pyloric Gaecae 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 ems.) having a longer maxilla than 

femAles of the same length. The value of meristic measure-

ments is open to question, especially 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 dot.s represent the val1.1es found for 

!ndividual fish. 
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DISGUSSimT 

Throughvu"': t!::.is work on~ main ql.:estion has been left 

urt0ù.Chcd; are t'tc 0har 0f Nettilling Lake landlocked or 

anaè.:!''Omou~. This question :::anr..ot be answered wi th certain .... 

t~r, bu.t sore<? suggestions referrir.IS t.o thif' '.!latter are 

presented below. The data in this ~nrk supports b~th vicws 

equally, but the evidence ~s not conclusive fer either one 

siè.e or th.e ot!.1e.r. 

Those facts which suggest a landlocked population 

wi thin the l2ke are a.s 1'ollm11_1s. Tl:e priw.ary point i~ the 

existence of char in the lake. Manning (1942, ]~43) 

reported lare;e schools of char congregating off the r.1ouths 

of rivers draini11g into Foxe Basin late in .Tuly and early 

in August. He su;t::,ests that t:tc up-strea':n migration è.oes 

not begin till :-nid-Augu-st, rcaching a peak towards the end 

of the month. This is a little later than the times 

recorded for the Sylvt8. ù-rinnell char, lg_te .Taly (Gra5_nger 

1953b); or for t:r.e 0re6nland c:b8.L', la tc .T·,..üy v'!i th the 

peak in August or September (Jens~n 1G04, 1925, 19':'18); but 

the time of breakup is usually la te i!1 l•'oxe Basin. Howe-:~'>r 

Table 1 showc that over 170 char were captured befol'e the 

end of July and frow areas at least es miles frow the sea. 

All authors agree that the ti~e of the seaward migration 

~s cQrly ~pring, even before the lakes are free of ice. 



The comparison of the c;rowth rate:s also tends to su:;_Jport 

the case for & landlocked population. ~he growth rate of 

the Nettilling Lake char is lower than that reported for 

al1 anadromous populations. This is ps.rticularly true 

' 
with respect to weight. There is a very close resemb1ance 

in age-weieht relaticnships between the landlocked char of 

Hudson Bay c.nd tho se of Netti11ins. 'Hh.l1e the char of 

Nettilling Lake do not show the rapid 3rowth characteristic 

of the char of ·'3,A.Teèish 1akes (Runnstrom 1951, Ni1lsson 1954), 

this is, no doubt, due to tpA lower tAmperatures and shorter 

ice-free season enco~ntered in the North. Brown (1946) 

and Miller (1947) have studied the effects of temperature 

on the growth of such forms as the Brown Trout (Sa1rno 

~rutta) and Lake Trout (Gristovomer - (Salvelinu~ namaycush) 

and hav~ èemonstrated the retarding eff'ect of 1ow temparer-

atures on growth and dev:e1.opment. Miller (1947), in particu-

lar, ~ound no evidence of adaptation in C. (S.) namaycush, 

the only Salve1inid studied, as was found in the pike, 

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

Salvelinus fontinalis shows a signlficant difference in the 

weight-length regression lines plotted for landlo~ked and 

anadromous populations; these differences were most marked 

in the slope of the line as is the cas9 in Figure 14 where 

the char of Nettilling Lake are compared with populations 
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in ether areas. ThB fe~t, noted above, that the char of 

Nettilling Lake do not o.pproach the maximal values recorded 

by otber ~uthors for length, weight, or age lends support 

to this argument. Since the tlme of Otto Fabri.cius ( 1780) 

author>f have corrLmented on t'J.("\ bright li1Tery worn b~r land-

locked chars in an~ 011t of the brecding season. Furthermore, 

reost autbors consid::;r late fall as the protaèle breeding 

t:!.J.'l'le of the chg_r (8-raint;e r 1953); save !Need (1934) who 

found char in the sea in July ready to spawn. Therefore, 

the finding of bri:;htl:y- hueà char throt' . .::;hout "':;l~e season 

in all stages · of ripeness in Nettilline Lake also supports 
\. 

the landlocked po pula tt~n t:1eory. Unfortuna tel y, co loura.-

tion is e. doul:JJE.-edged sword in t:1:! s argument as will be 

demonstr&t3d below. The identifi~e.tion of parasite~ c~n 

lend little help one way or the other. The ab~ence of 

sea lice such as are found on ether SalKonoids, for exg_mple 

Lepeophtheirus, cannat be counted as proof. · The tima 

reqvired to ascend the Koukdjuak River would also be time 

enough to kill and remove s~ch forms (~ameron 1956). A 

compar:tson of minimum size and age of maturity has already 

be eT'_ made ab ove. 'l'his showe:l t !1a t the char of Nettilling 

Lake attained maturity at an earlier age th3.r:. most, and a. 

snt&ller size than c.ny ether ~.nadromous po·9:üation. It is 

true that they did not show the precociousness ~o:r:.rnonly 
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associa ted wi th lanèllocked forms but t~~-s early ma turi ty 

and reduced egg co~nt cr~ not necessarily a criterion of 

landlocked char. Nillsson (1?54) records two populations 

in Lake Korsvattn~t, Sweden, one of which was "dwar.f" 

while the other W[;_S EJimilar to ~!l.s.r in other Sw"..lnish lakes. 

Frost (1951) has reported the same std~e of affsirs in 

Lake Windermere where sh3 bas found three populations of 

landlocked char, S&lvAlinus aJpinus_ w"illoughbii (Gllnther). 

One of ~:tese populb..tions is typically "èwc..rf", 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 rakcrs. These latter populat~ons do not 

exhibit thB ~recociousness of the former (Frost, pers0nal 

cormr.unica ti on). :McLaren ( '!F rh al co:m..-rn.unica ti on) has 

~entioneè a similar state of affairs jn t~e Cape Dorset 

area, 3affin Island, where the Fski~os have different 

names for th.:; two 1.rarieties encounter e d in the lakes. 

onnthcr (1877) rounj two v arieties or cha~ in the lakes 

of norther!l ElleEmere Island, one of which was mature at 

20 ems., the other at 30 c111s . length. Unfortv_na. te ly, no 

ages were recorded, but t h e len6 ths are w'ith in the range 

found fo~ the NettillinG Lake char. 

As can be rAadily appreciated, many of t:tese arguments 

are double-ed;ed and ~&n bA applied in both dire ctions. 

~.'hile the pY'P.sence of cha_r in t he lake i n l a te June cannot be 
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denied, t~ere is no barrier to prevent them ~rom making 

a ~igration to and ~rom the sea. Soper (1828) reported 

that the Koukdjuak River was amooth at the head, but that 

there were rapids further downstream. Aerial photographs 

do not reveal the presence of eny falla or serious obstacles 

to impede t~e progress of the char. Distance, the other 

limitine factor, cannot apply in this case for Wynne-Edwards 

(1952) reports char rtmrl.ing 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 

~ound by Grainger (1953) for an undoubted se~ run population. 

Furthermore, the char ~rom Rowley Island do not di~fer 

~:gni~icantly in average length from the char of Nettilling 

Lake. These char were caught in the sea, in the a.rea where 

char, born in Nettillir~ Lake, might be expected to live, 

d~ring the summer growing season. The value of arguments 

baGed on maturity have already been assessed above. 

Colouration can .::Jso be used to support this s:i..de of the 

i t ml:e .,. ] b f h i th p c ure. .L _ :::;r~~ence O.L .arge num ers o c ar n e 

silvery dress shown in Figure 1 would seem to require the 

::rtry of anadromous char into the lake. Johansen (1912) 

stat.cs c:;.tegorically "where this { migr8.tion to the sea) 

does not occur, the fish can hardly assume the pale silvery 

dress at any time but retain t~roùghout the year the 
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ble.ckish-creen or orange-red dress." There remains only 

tbe work of Jensen (1948) who re~orded a difference in t~e 

proportions of char from fresh and salt water. ·.:{,t~oting 

Otto Fabricius, Jensen states that the landlocked char of 

Greenland are characterized by lgrger heads than the salt 

water forms. The head length in lancl.locked varieties nls 

cont&ined only four and two-thirds (ti~es) in the total 

length, measured froœ snout to a line drawn (perpendi.cular 

to the lateral line) betwcen the tips of the caudal fin; 

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 t:te relationship between the head length 

and the total length for the Ne ttilling Lake char. The 

line drawn represents the one to five ratio mentioned 

above. If the work mentioned above is valid, the char 

(represented by dots) below the line are e.ll sea-rnn 

while those abo~Te the line are la.ndlocked. Tr.us the grs.ph 

would seem to indicate a division of the population, but 

t he author feels tha.t all it does show is the wide 

variation between individua ls. 

Recent reports from year-round residents in the 

Arctic, unfortunately all hearsay, may indicate the 

solution to the problem. These report s state that char 

can be found a.t any time of the year in lakes, such as 



84 

Eall Lake in Keew&tin, which su9pa~t &n anadroMcus spawning 

po;mlation in ti1c V'.'~~ter. J:':'-~c ;.uT".ber avb.ilahlc va.r::!c8, but 

~~ se~~s t~at not &11 ~~&r perfor~ a seawa~~ reigration 

aftcr spawning, 6"~~ though there is no harrier to stop 

the~. 8~!1ce ma~t workers an0. fishermen, inclllcling the 

author, set tbeir nets tn areas wher~ there are fish to 

be caught, th~se small rP.c~è.ual or "restingn po~mlations 

may have been overlookad. If t~ece reports are true, this 

ide& woulf. ex_Jlain much of the problem; the pre8en~e of 

"spent" fish, in red. ~olouration, in the lake 5.n early 

July and August, for instance. The author feels that, if 

char have been caught in Hall Lake all ye~r round, tben 

char might well r emain in Nettilling Lake as well. If 

thi s is the ca se, the vast area of the lake, wbich has 

onl"JT weak and dl:'fuse c~e·rents in ~ome areas and the 

amount of food ava i lable in t h e form of insects and "!!YI&ll 

f ish , might easily support a consid0rable popu l a tion of 

cha r throughout the surmner. 'l'he se summers spent in the lake 

wh ere tl:c food., t hough adequate, is n0-r. as rich as in t he 

sea, would serve t o decrease t he me an le!1gth and 'Nc ight of 

the older age classes. Furthermore, sin~e Nettilling Lake 

is ldrg0~ tha n the l&kes on the Sylvia Grinnell ~!ver, or 

on the river s draining Greenland , F.udson Bay , Svalbard, etc., 

~t would bs expected to hava a grea.t ur resieual population 



thus having a greatero dampening effect on the average 3rowth 

of the population than that exerted by smaller J.akes. 

This sugzo2tion raisgc another point t~&t has more 

autbority in the published liter~ture. ~re work of Frost 

(1951) and Nillssori (1951) bas alrendy been mentioned with 

re8pe~t to s~parate ~opulations withi~ a lake. Alm (1951) 

and Lin~s~r8m (1954) haye studied the n~n~reproductive 

r.tigrations of the char in Lake Vattern, Sweden. -Their 

re~ults, based on t&sged-cbar returns, show a strong 

schoollng tenden~y and a separation of the population into 

groups. ~hess schools are separa.ted ~y their ~hoice of 

breéding ground~ and they preserve their identity through­

out tre yeer ret~rning to their natal ground in the fall. 

This schooling habit l'J'tay also t-e seen in an.:u-<.romous forms; 

Yes8ipov (1935) co"'1F.,.ents thnt mature a r..d i::runatu.re fish 

perfor!n th3 earnt:J spawning :nigra ti on toç:: ether s ÏI!î_;.Jly to 

preserve the schnol. Frost (1954) has suggested the 

existence of morphological eifferences between groups or 

snhools, ar..d h&s found one such ~ifference in Lake 

Windermere. This has led t1•e au thor to try and fi nd some 

dif~erence withjn the sample from Nettilltng Lake. 

Separating the crar from north and south a~eas of t he Lake, 

and comparing the merist:tc m.s s. surement~ did not s:tow any 

di.:f'ference or trend worthy of comment. A mo!.'e satisf8.ctory 
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re sul t was nb-tai l'led by separa ting ?0 chH.r ca11ght at the head 

of the Koukdjl.~&k Rtv0r from the total sarr. . .,?le and recalculat­

ing the averege len6th of ea0~ year class in each group. 

Not only d id the "ri ver" char have a loPs ex• !l'lean 2..ength 

in each age group, they were lon~rr t~an tbe average 

lengt~ oased or the total population. The same was true 

with respect to weight. However, the tmallne2s of the 

sa.mple anri the wide variation Ci'9fe8t::è tre method o.nd no 

significant statistical differ ::nce could be shawn. There 

wa~ bowever, a definit~ trend, and a larger sample might have 

prove~ the point. 

It do es seem ;:Jlâ., 1.fl i b1 e tho. t t:r..ere shou l~ be different 

populatlons wi tr.in a body of water as laré:;e as Nettilling 

Lake. If such u separa.tion of nh Lr can be ?retumed to 

exist, t~ en it is an Aesy step to assume that one of the 

po;,ul&tions may be lRndlocked. At thjs ~cint, the old 

complaint rnuc;t be restE .. teè, tt neeès r:1ore work on a much 

larser sa~p le before such )resvmptions ~~y h~ ~èe with 

any real confidence. ~owever, such a mixtu~~ of populatio~~ 

could ac count for the depress~or of the mean length shawn 

in F~Gure 12, espocially since the other populations ~erA 

migr&t~_ng c·h f:~ r C.'l~ th'..l:::' presumably a single r;roup. 
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1) / .. brie!' } .. :r:troductïon to t!lc h1st-Jry of :;:-Psoarcl-} on th~ 

3.::-"~t~ c chéir, Sc.lvel:inus al;?inus (L.), 1 s ~:;i'Ten; the keys 

&re raviawed a~d t~A prese~t stats of the t~xonorny 8tated. 

of the are.:.., ~ettill~n3 Lake, and a short 

sv.rnrnary of the rt.>,:>ul ts of the 19Eê fie lè_ ,Jc.!'ty are gi v~n. 

~) r.1he L .,l_ .. 

~!ven, t~c collosti~g methoès ~oted, an~ the met~n~ of a~e 

determ~nation recordeè. 

4) 'l'be :;::-r'w-1::~ rate w:ith respect ta length E.cnd wc-~t:;ht js 

1\"ett~lling Lalce chr_r' are fmmd to c;row at a lower ra te tl"~an 

any an~èromous ~opulation~ reasors for this a~e ~iscussed. 

5) Kotes a~? pre~a~ted conccrnin; the ~ood, :ololiration, 

Par&s 1. tes, r~eris tic ~1ea.sure~ents, c:ir:è. r:~a tvri ty of the char 

of Net.till ~::1g Lake. '::here i~ a c:cmpc..riso::-> '.Jf !'15:r>iYf"U_l11 a;;e 

and lengt:b at whi_ ~h Ma t•,_ri_ t;v -: . ~ re~ :~heè in è lfferent 

êiscuss.::d. T1--c. o._uer:t~o~ of sGpa::-'G...te popul&:.~cns within 

t~e sa~pl3 is corn~ented ~pon. The a~tho!''s O)~~ior that 

the char of ~ettillin~ Lake r~;rP~ c nt a mixed pcpulat~on 

ageinst suc~ ar 0çi~ion. 
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