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ABSTRACT 

Peet, R.F. 1978. Data on the biology of Arctic char from the eastern 
Arctic, Northv1est Territories. ~.Fish. Mar. Serv. MS Rep.: * l\3 p. (l\) 

During August, 1973, small samples of anadromous Arctic char, Salvelinus 
alpinus, were collected from three locales in the Eastern Canadian Arctic: 
two in Makinson Inlet, Ellesmere Island, and one in Milne Inlet, Northwest 
Baffin Island. A small sample of non-anadro111ous Arctic char was also taken 
from a lake near Pond Inlet, Northv1est Baffin Island. Biological information 
on Arctic char from this area has not been available previously. Data on 
length, weight~ age, stage of maturity, and stomach conte~ts are presented 
for each sample. Equations for the relationship of weight to fork length 
and for the conversion of fork, standard and total lengths, each trr the other, 
and for round and gutted weight, each to the other, are also given for the 
anadromous ch~r samples. 

Key words: Fishery surveys, age composition, le~gth weight relationships, 
sexual maturity, eggs, food organism, le~gth ~nd weight 
conversion factors. 



- l -

HffRODUCTION 

The m.:iin fish species of irr.?ort.:incc in the eastern Northwest 
Territories is the Arctic char, Salvclinus .Jlpinus (Linnaeus), which 
occurs throu3hout the region . in two forms, i:rnaJro:nous and non
an2rlror;io11s: Ccnc.r.:11 clet<iils on the life history, syster:1.1tics, range 
and (listribution of the Arctic ch<ir .Jre given by ~kPhtiil <lnd . Lindsey 
(1970) ,'tnd Scol:t nnJ Crossm.Jn (1973) . · !lu."ever, with the exceptions of 
Grainger (1953) .:rnd Hunter (1970) there is no published specific 
infor;ri.:ition on the species for this .::ii:e.J.. 

Historically·, both forr;1s have been one of the m.Jin food 
sources for the Inuit . .:ind their dogs.:: Nore recently, there h;.is been 
an in~rcasing demand by residents tl1roughout the territories to 
develop co~~crcial fisheries in order to utilize the fish r~source 
as · a source of income in adilition to trnJitional domestic use. An 
area economic survey of the Lancastdr Sound area by Bissett (1~67) 

gives .::in nccount of thci people, environr.:ent, reso1irces and tl-e · 
prospc~ts for development in the region covered by this report. 

Durin:; August, 1973, an opportunity w2s affo1·ded the Fishery 
Mna.:i3cQc11t Division of the Resource Man.:igcrnent Branch, Fisheries 
anci M.1rine Sc;:vice, Ccntr.11 Re;.;ion to pl;:ice nn obserVL'r on bo.'.lr<l 
the C.:111.'.1Ji2 . .-i Forces vessel, E'.·ICS Protecteul·, 1lttring her progra:u of 
settlement vL:;its in the eastern 3.rc.:i of the Northwcs·t 'C~rrito1·ics • 

. It i::; .the rc:;po'nsibility of the Fishc:ry l ·!nn;1gcn~.~ nt Divi.:>ion to ensure 
that exploitation of the fish resource in the ~:orthwcst Territories 
is developed on a souncl base of biologic<il infor1~ation pe:rtai.ninz to 
the stocks involved. 

The role of observer w.:is carried out by the m1thor and ray 
objec~ives Juring the trip ~ere to: 

1) Meet with loc.'.11 iep~escntntiVcs and Northwest Territorial 
government officinls where possible, in order to elicit 
their vier .. ;s on problems in the <He.J. concerning tl1c manage
ment of fish nn.J 1,13rine m<!r.lfT!Llls,. ancJ to disc::.s:; the 
Fi~hcdcs <ind Hilrinc Services' r.:itionale in man.:iging fish 

. . :rnd rn.'.lrine rnnrr.m.::il ;iopuliltions in the Nort11':1e:>t Tcrrito~:iest;~ v-.... cl 

2) - · Collect d.:ita from fish populations, where feasible, to .Jdd 
to the Fishery Man<lgc:mcnt Division's . inV·cntory of baseline 
biologic.11 .inform.:ition. 

This report sumx3rizes the ~ata collected on Arctic char 
from four · locales (Fig. 1) Ju ring the cruise of 101CS Protectcur. 
The simples we~c small becnusc nf tim~ limitations and the a~ount of 
work wh .ich could be clone by one person; however, the reslllts arc prescntc 
to 0ive at! it1c!i.c.'.ltio:i of the sit.:e .:rnd .::i:;c char:ictcristi.cs of char 

. ~~ . 

populations fro:n <in'area where such d:1ta ha/ not previollsly been avail;i.blc. 
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l·L6..TERLUS A..1\lD METllODS 

Anadtomous Arctic char were sampled from two unnamed rivers 
flbwing into Makinson Inlet*, Eastern Ellesmere Island. These are 
referred to as River A (iat. 77° 18'Ni long. 82° 14'W) and Rive~ -B 
(lat. 77° 09'N, long. 81° 47'W) in this report (Fig. 2). Anadromous 
char were also sa~pled from Robertson River which is located on 
Northern Baffin Island (lat. 72° 05 1 N, long. 81° 05'W) and flows 
into Koluktoo Bay, an inlet of Eclipse Sound (Fig. 3). 

In addition, a sample of landlocked char was taken from a 
small lake (lat. 72° 40'N, long. 78° OS'W) . near the settlement of 
Pond Inlet (Fig. 4)~ 

All samples were obtain~d by angling (i.e. spin casting 
using metal, treble hooked lures). Th~ only species caught ~as the 
Arctic char (anadromous and landlocked). Fish were sampled for 
stanrlard, fork and total length to the nearest tenth of a centi
meter (definitions according to Lagler, ,1966); and weighed to the 
nearest 20 grams in both the whole (i.e. round) and gutted (i.e . 
visera and gills removed, head left on) cond'itions. Also, a girth 
measurement to the nearest tenth of a centi~eter was taken which 
consisted of measuring th~ circumferenc~ around the body just in 
front of the dorsal fin with non-stretch twine. 

The sex a~d stage ot maturity we~e hoted using the system 
in Table 1. The criteria used for the stages of maturity for 
fc.m.-:ile char are the condensed version of Vladykov (1956-page 824) 
while the criteri.q for males are a modificntion of the staees given 

·by Romans and Vladykov (1954-page 536). Descriptions of these 
stages arc given in the appropriate reference. 

Table 1. System used to classify stages of maturity for Arctic char. 

Stage 

1 Immature 
11 Maturing 
111 Ripe · 
lV Spent 

Females 
Stages of 

Vladykov (1956) 

0 & 1 
2 & 3 
4 &. 5 

6 

Stages of Homans 
& Vladykov {1954) 

1 & 2 
3 

4 & :s 
6 

* All place names used in this report arc the ones given on Department 
or Hines and Technical Surveys topographic maps (scale 1: 250,000). 
Rele~ant maps are Vcndom Piord - 49 D (Ed. !) for Makinson Inlet; 
Milne Inlet -: 48A (Ed . 1) for R6bcitson River; and Pond Inlet -
38B (Ed. 1) for Pond Inlet. 
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Some gon3ds representative of differetit stages Of develop
ment were taken at each sampling locnlity for comparison witb samples 
from other ar·e.:is. Also, all ripe ovaries were preserved in Gilson' s 
fluid and counts of maturin~ eggs. (as opposed to recruitment stock, 
Vla<lykov, 1956) were done in the laboratory. 

A number of stomachs were preserved in 10 percent formalin 
for subsequent analysis of their contents. In addition the stomachs 
of all ungutted fish which were not preserved were opened to see if 
they contained any food material or recognizable organisms. 

The large sagitta otoliths were removed from as many 
specimens as possible ·for use in age determination. These were 

·cleaned and prescrvcJ dry. In the lnboratory, one otolith from 
~ach char was prepared for examination by grinding on a carborundum 
stone and cleared by immersion in a mix ture of benzyl benzoate and 
methyl salicylnte (components mixed in a ratio of 3:1 respectively). 

Ages were determined by viewing otoliths under· reflected 
light against a black background using a dissecting microsc6pe 
(15X-30X) and counting the number of annuli. When an otolith is . 
viewed und~r reflected light, wide (white) opaque bands can be seen 
to alternate with narrow (dark) hya.line bands. The opaque bands 
arc considered to represent sum .. "ller growth and the hyaline bands, 
winter growth. Following the method of Andre':vs and Lear (1956), 
the fi~st complete nnnulus was tnken as being the outside edge of 
the first continuo~s hyaline ring. Each byiline .winter band was 
counted and the t6tal ex~ressed as years. The center of the 
otolith is considered to represent embryonic and early larval 
growth (Nordeng 1961) and if an otolith showed a hyalinc central 
core, this w.:is ignored in determining the age. Also, the otolii:hs 
were read with absolutely no reference to the length-weight data 
of the specimens involved to eliminate any bias that could be 
associated with the size of the fish in relation to age, 
irrespective of the number .of rings counted. 

The length, weight and age data were analyzed to provide 
a description of thc~e p~rameters for each sa~pling location. 

· Arithmetic means, stand~rd deviations and standard errors were 
determined for each parameter when the sample size permitted and 
graphs of length-weight and o.ge-length relationships w\:!re prepared 
with the sex and ~taBe of rnntu~ity of speci~e~s indicated. In 
addition a graph of the relationship of girth to fork length was 
prcparcdnlso with the sex and stage of maturity of individual 
specimens indicated. ' 

The sm.'.111 sample sizes did not allow meaningful derivation 
of mortality/survival rates. 
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Equations for the· regression of weight on length were 
calculated for the anadromous char samples using the logarithmic 
form of the general . relationship: 

Weight = a Length n 

where 11 a 11 and 11b 11 arc cons tan ts · determined cmpirica l ly from the 
data (Tesch, 1968): · This equation expressed in logarithmic form 
is as follows: 

where for this .report: L .fork length (c~.) 
W = weight (gms.) 
a = Y intercept . (expressed in logarithms. 

and d~rived for the predictive 
relation~hip (Ricker, 1973)) 

.b ;:: slope of the regress ion 1 ine · (for th.e 
predictive relationship of weight from 
length (ibid)). 

The values needed for calculation of the length weight 
regression equations were deri~ed from the data in appendix tables 
A-1 and A-2 following the methods and notation of Snedecor and 
Cochran (1967 ; 6th. Ed., Chpts. 6 & 7), and arc given in appendix 
table A~4 for ease of reference or comparison with other material. 

Notwithstanding the recent r·ecommendation of Ricker (1973, 
1975a: pg. 210-214) and subsequent ~controversy Ricker (1975b), 
Jolicoeur (1975)~ regarding the best type of r~gression line to 
use (ie. predictive; functional, etc.), I have elected to present 
the slopes and Y intercepts ·in this report in the form of the pre
dictive or ordinary regression, to date the most common pre- · 
sentation. 

Co~parison of the values obtained when calcul~ting weight 
from length and vice ~ersa over the range of the samples by use 
of the predictive (both for Y on X and X on Y) and functional re
gress ions showed that there was little differenc~ whatever method 
was used and that the predictive relationsl1ip for weight on length 
can be ~sed in-this instance for the estimate of either weight or 
length. If desired, the slopes and Y intercepts fpr th~ other 
types of regression can be quickly derived from the length-weight 
data by reference to the values in appendix table A-4. 

The primary stage statistics in appendix table A-4 (ie. 
1 to 6) were · derived by prozramme on a Hewlett Packard 9810A . 
calculator. These were rounded to four decimal places and the 
secondary and tertiary stage statistics (ie. 7 to 11 & 12 to 16) 
were calculated from '{alues rounded to the fourth decimal place. 
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Length weight regression lines were compared following the 
methods of Snedecor and Cochran (1967, Gth. Ed., Chpt. 4, pg. 116-118, 
Chpt. 14, pg. 432-436) and confidence limits both for the predicted 
line and samples were calculated following the same reference (ibid, 
Chpt . 6, pg . . 153 -·157). 

· Condition factors (Laglery 1966; Le Crenx 1951) over the 
range 6f fork l ength and age wer~alculated by use of the equation: 

Condition factor = _A_. _v_e_r_a~g~e~o_. 1_·_~_. 0 __ ._2n~_~_e:_i~~~h_t~(~r:rn~, _).__~-
3 

x 100 
Average or mean fork length (cm) 

Also the relationship of standar~, fork and total lengths 
each to the other. vice versa, and the relationships oi gutted we i ght 
to rourid w~ight, were calculated for the anadromous char following 
the methods of Sncdccor and Cochran (1967) noted above. 

· Inspection of the scatter diagrams of the various relatiori
ships (hgs. 12 &. 13) indicated that the regressions were linear and 
that simple linear equations wou l_d be sufficient to describe them. 
These were derived by the method of least squares from ·untransformed 
data . . "F 11 tests for homogeneity (Snedecor and Cochro.n/ 1967) in
dicated that the data was normally distributed and homoscedastic 
wh:i.ch justified the . use of untransformed data in deriving the re
gression equations (Sokal and Rohlfi 1969, Chpt. 13, pg. 380-382, 
Chpt. 14, pg. 476-481). . . 

The equation used took . the form: 

Ycal. = a + bX 

where: Ycal. = value to be calculated 

a = y intercept (for the predictive relationship of 
y from X (Rickerx 1973)) 

b = slope of the regression line (for th~ predictive.~ 
relationship of y from X ', ':i ;l.:d '"Yi.' lj' ~ )~ y' I ? ·1.] ) .. ~Ji..t- •'"'(J '.' · '-' . • . . x = independent variable 

and: 11 a 11 and "b" are determined empirically fto;n the data on X 
~nd Y (for this report appendix tables A-1 and A-2). 

The Ho.kinson Inlet and Robertson River samples .were combined 
in the~e latter analyses after comparison of the ~ari~Us relation
ships following th~ methods of Sncdecor and Cochran (1967). 
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RESULTS 

MAKINSON .INLET 

In Makinson Inlet, 20 Arctic char from River A arid four from 
River B were taken Ly nnglinB rind sampled (Fig. 2) between Auzust 21-
23, 1973. 1\11 were caught in fresh water, a short distance (ie. 
within one milc/l.G km) from salt \v.iter, in stre.'..lr.is with no physical 
bctrricrs to the r.li[;r<ttion of <in2Jrornous fish bctv.'ecn the s itc of 
c2pture <ln<l the sea. Both s trc.:ims were quite sh.:i llo"" (ie. aver<lge 
<lc .pth not ovct·?. foet/0.61 meters) and drained frcx,1 sm.:tll l.::ikes. 
The acccs:o;ibility of the sl:rca.ms above· thl!sc li1kes to nno.Jrornous 
fish was not clctennined. 

All ch<ir s.1:.ipled from River A were cau0ht at the downs tr earn 
outlet of the closest lake tu salt wate.r . . None were c<!ught by 
anglin~ in the m.:ninc. cstunry of this river ;:nd no schools of char 
were noted over npproximntcly a three-day period at different tidal 
levels. In the author's experience, schools of ch<n- can t!Su.:llly be 
seen at a river's mouth if they nre attively miBrating but this did 
not seem to be the case in the M~:lcinson Inlet area. · This has also 
been noted by other observers, .::i.rnong them G:c.·airigcr (1953), Soper 
(1928) .:in<l 1·!:Jnnin~ (1%2). 

In River B, the t~6 iargcst fish were taken from a small 
pool in the river; the 0thcrs were c.:lpturcd at the mitlci: of the 
lake. No .:1nglinr; • . .i.:is attempted at the mouth b~~cauc;r. of the sh.1llow 
n.::iturc of the cstu:tL·y anJ the absence of fishinr; pools. This also 
made visual observations impossible. 

/\11 the ch.:lr sampled in }fakinson Inlet \,•ere . cons idcrcd to 
be anndro1:1ous, with the possible exception of one male 37 .0 cm. in 
fork length discussed below. This opinion is held pccause of the 
accessibility of the s<lmplin;:; location to the sc.:i, · .:md bec.'.1usc all 
the fish e:·:<.1rni.ned cxhibi.tcd the livc.ry whichJin the author's ex
perience, is ch.:i1-.:icteristic of. sea-run cha·r, nlthough such colotir<ltion 
is quite v2.ri.::i.hlc throughout the range of the species. Also, the 
ranr;e in sizes in the sample was indicative of .::inadro:ny .·c'.lS cll.'.l!" _. ·:. 

in the Cn.nadi:in Arctic r.,·hich arc not anadro;-;:ous arc usually under 
50 cm . . in length .::i.nd 1.0 kg. in wci8ht. · 

The s.::irr.pling dat::t foe H.::tki.nson Inlet .'.l:rc givc,n in appendix 
table A-1. The ch.:ir wc:r ·::! cor.1bincd fro;;i both rivers in the lcngt:h
we.ight cm~1lysis bec.::iusc of the s:.1<111 number s.:implcd . .. 'fables 2 and 
3 Sllirun.:1rL~c the cl:1t::i for fork lcn~th, \>'eight and age. Figure 5 
sho1.Js thq lcn~th-wcight n:l;.itionship "'ith individu.:ll d.:1ta plotted 
for all fish so1nplcd and the st.Jt;c of r:1aturity noted. The 
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Tnblc 2. Surrm;:iry of length an<l \;ei::;h t <lat.::i ,.::incl wcii:;ht _d2ta ever the! rangt~ 

of fork lent;ths, for an.:idrou;ous Arctic ch;:ir t::ikcn by ;:ingl ing from 
two rivers in Makinson Inlet, Elles mere Island, Aug. 21-23, 1973. 

Co1~b. i1:cd S.'.1mP l !'.! Lene; th 
group 
(cm.) 

N111i1ber * 
of fish 

Av. fork \·!t ' izht · (;-:-m,_ .. '-'-s _,_) ___ _ Condit ion7•H 
f.::ictor lcnsth (ctn) Cal. ~'.-k Average . R.::ingc 

35.0-39.9 3 ( 13 . 0 ) *·:,-;;* 37.6 Mi 9. !193 !+JO - 525 0. 927 !+ 
· 1+0 .0-Lft,. 9 2( 8 '7) . M+.2 7131 s1.2 760- ns 0.97.51 
t.5 .0-1+9.9 7 (30 Jf) Lil .1 954 944 850-1030 0.9035 
50. 0 ..:.5t,. 9 4(17 .t+) 53.l 1393 1306 1200 ..:.1425 0. 8723 
55.0-59.9 1( 4.11) 59 .5 1996 1850 0.8783 
60.0-61 •. 9 0 
65. 0-69. 9 4 ( 17 .If) 67.6 2986 2920 21.80-3450 0.9 1+52 
70.0-7L,.9 1( t,.ff) 70.5 3!f09 3800 1. 03!;5 
7 5 .. 0 -7 9. 9 1( 1,. 4) . 76.3 4376 5200 Ll707 

Panimctcr Fork lcmrth ~,r Qi r;h t 

Combined Hale Fcma le Co:nbined M.:1lc Female 

.. ,_ .,. .. 
r\ur.:ber of fish* ·: 21. 11(!15 .3);·:-~ 7(29.2) 23 11(47 .8) 7 (30 .. ) 
R.'.lnr,e: J·1.o:.16.J Jl.0-76.3 3 7. 5 -5 9 .5 430-5200 430--:5200 5 25 -.lSSC 
Mc;:in : 52.6 58. 1, tfG. 3 1632 2261 979 

~._ Not .::ill fish '.·Jere identifi~d by sex , nor \·.'ere all fish S'1r.1pled for round 
weight, thus the discrepancy in sample si zes within .:rnd between Ci.ltcgorics 
(appendix table A-1). 

·:.-,•: The c.:ilculatec.1 v.:ilues \~ere dcrive:d from the equation: 

. 3.1570 
Hei~ht(grns) = (0,0050)(Fork lcn~th(cm)) . 

<ind represent the cnlcul::ited ~''eight for each avcr.'.lge fork lcn3th per 
· lcn0th g~oup. 

***Condition factor W'1S c.:ilculatcd by the for~ula: 

Cont.lit ion f e1 ctor = Av<'ra~e wr i '.~ms ) __ 
3 

x lDO 
Average fork length (cm) 

-,\-.'.-;,-,.,3 r .:1 c kc t cd fi s urcs indic.:itc percent of nu~nb er s a mpled by category. 
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Range 
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Sum::1a1:y of c:igc dat.1 .1nd length .:ind \>'ei;:;ht <l.:it.1 ovci.- the r.:in8e 
of age clnss~s for anadro~ous Arctic ch.1r . taken by c:ingling from 
two rivers in Makinson Inlet, Ellesmere Isl.1nd, Aug. 21-23, 1973. 

_________ Co:7ib incJ s.:H;-ip 1 c ---------------
Numb er oP Fork Lcn ~'t h (c:i) \·:1:jyht (y~ Condition** 

f.'.lctor fish . Mean Range Mean Range 

3 ( 2 0 . 0) **"·'° 43.1 3 7. 5 -L16. 3 750 5 25 - 875 0.9368 
2(13.3) 41.0 33. !;-L13 .6 6113 5 25- 760 0.9330 
2(13.3) L18. 5 117 . 0 -lt9 . 9 1000 850-1150 0.8765 
1( 6.7) 118 .0 lO~lO 0.9314 
5(33.3) 54.0 44.J:-68.5 16 is 925 -3150 1.0256 

2(13.3) 72.9 6 9 . 5 - 7 6 . 3 Ii 3 2'5 3L1SO -5 200 1.1164 

A?,c. 
Cor;;b incd Hale female 

fish·~ 15 7 ( 46 . 7) ~·. -:..--:.: 7 (116. 7) 
. 12-21 13-21 12 -16 

15. 1 16.7 11 •. 0 

* One fish (6 .7%) \¥.'.ls not identifi,:d by sex but was included in the 
combined sLlmple. 

· -:...-:: Condition f.:ictor was calculated by the formula: 

Condition factor = mc.:in ~·1eif:ht ('3tns) x 100 
r;iean fork length (cm) 3 

**-:..· 13r.1cketecJ figures indicate percent of nur.1bcr snmpled by category. 
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N:::23 

G= Males(ll) 

o= Ferna1es(7) 

"'= Unsexed(5) 

M= Maturing (Stage II) 
. R =Ripe (StOgefil) 

Log .Weight gms. = -2 .3021+3.1570(log . Fork Length (cm.)) 
10 . 10 ·. 

40 50 60 70 80 

FORK LENGTH (cm.) 
Fig. -5. Length-weight relation.ship for .:in.'.1Jro:.1ous Arctic char [ro:n two rLvers 

in Makins on Inlet, Ellesmere Island, 1973 . Ripe and matuiing fish 
a r e i n <l i ca t e d ' th e r cs t w Q r 2 c 0 i1 s id c r c d t 0 b c i rr. ~1a t u r e 0 r s tag e 1 
(Table 1). 
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. regression equ.:ition for weight on fork length was c'-llculated to be: 

Lo~ 10 weight (grns.) = -2,3021 + 3.1570 (log 10fork len2th (cm.)) 

Othcl· statistics rclcv<lnt to the calcul.:itcd length-weight relation
ship for the i·[.::t\-:inson SG!nplc arc. given in ;ippcnuix tGblc A-4. 

Because of th~ small sample size, corifidcnce limit~ for the 
sample and the prc~ictcd regression line were not calculGtcd, 

Inspection of the scatter dia3r.'.'..'1i in fi::;u~e 5 indicates that 
tl~crcw3.s no Jiffcrencc in tl1c ratio of ~ ::ci~ht t.:o fork lensth by _scx 
for the few fish siimpled. Only ma lcs wcr e c.::wght in the larger size 
C.'.'ltc3ories (in this case over 65 -cm.). These observ.::itions arc in 
abrecrr:c.nt wi.th laq;er s2r.iples from other onadrorr.ous char populations 
in the rlorthwcst Territories (Peet, unpublished .data). 

The rel2.ti.onship of L;irth to fork lcn~th is shown in Figu-i;-e 6, 
in coG1binat:io11 with the cJa~a from Robertson River. 

Figure 7 shows the a8c-lcn~th _relationship .:ind the <:?.gc
frcqucncy Jistribution~ The points plotted arc ' the average fork 
lengths per year class. 

Comr,•rison of the rc;;t·css ions of wcir;ht on lci.:gth (appendix 
to.6lc A-lf) for the. }fakinson Inlet and Robertson River .st1inplcs shm.;ed 
that there was .::i significant difference nt th6 0.05 probability level 

. bcl\veen them. 

Of the 20 fish sanpled in Riv~r A, the sex .:ind stage of 
m.:1turity were noted for 14. The sex ratio was 9 m.:1lcs to 5 femLlles. 

Ten we:rc conside.red to be St.:.ge 1 or im.nature fish (Tabfo 1) 
which \rnuld not sp.::.wn that season. llowever, · one of these, -an Lr-:uature 
Qnle (37.0 c~. fork length), exhibited the bri3ht ied belly colouration 
~sually <:?.ssociated with mature gon.::ids in anadro~ous char, especially 
the m.'.'lle. An cxaminiti6n of the te~tcs did not su3g~st that this 
specimen h::id recently spa,~ned arid was a "spent" fish. One other 
poss ibilit:y is th2.t this fish was a non.-.:in.:!dro1rous char because of its 
brieht colom·atiotl. Other authors since Fabricius (1780) ".l:wc noted 
th.:1t non-trna.dro"1ous char sho-,,• such bric;ht colour.:ition in and out of 

- the brccd.ing sc.:ison. \Hth. the exception of this fish and the only 
ripe ;nalc taken (noted belo· . .;) .:i.11 the rest sho·.·.·ed typically s~a-run 
colour3.tion, 

One male (68:5 cm. fork length) was consitlered to be Stage II _ 
(ic . .'.'! fish whose e;on;icJs Wl~re in process of P.iJ.turinr:; .:ind would probably 
sp.:rnn th:1t se.:1son). Three fish, one 1:i.i.lc (6SJ1 cr.i. fork . length, belly 
colour britht re<l) and two forn.1lcs (lfG;J en. and t,tf.7 cr.i. fork lcn3th) 
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· [. · · · . [29 Male= 0 
49 Robertson · River 

20 
F I 

N=66 . . emae=.c. 

· 16 Ma kin son Inlet fl O Male= 0 
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M= Maturing (Stage Il) 
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FORK LENGTH(cm.) 

Relationship of girth ~o foik len gth for nnaJ~omous Arctic char, 
Eastern Arctic area, 1973 . Ripe and m.:ituring ii.sh are indicated, 
th e . r e s t . w c r e c on s id c red t o b e i rruna tu r c or S tag c 1 (Tab 1 e 1) . 
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N = 14 

o = Males(7) 

0 =Females (7) 2 
~ 

~ 3 . z 
~ 2 . 

1 ~AVERAGE FORK LENGTH PER AGE . CLASS 

1 . 

~NUMBER PER AGE ; CLASS 

Males ( 7) 

. . ( 
j 

Femalcs(7) 

15 20 

A GE (years .) 

. ' ;.· 
•, ., .. 

Fi(?. 7. Age-length rcl.:1tionship and age frequ e ncy Jistril.Jlltion fo.r a 
.anad1·0111ous Arctic char, Makinson Inlet, l::llcs1rn~rc Isl.::i.nd, 1973 . 
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were considered to be Stage III (ic. fish whose gonads were developed 
to a stage of ripeness where spawning was im;ninent). These fish 

- (ie. maturing and ripe) are indicated on Figures 5 and 6 showing the 
relationships of weight to fork length and girth to fork length 
respectively. 

Comparisqn · of preserved male and fcmal6 gonads with samples 
collected by the ~uthor from rivers in the Pelly Bay area and along 
the west coast of Hudson's Bay showed that the identification of the 
stages of maturity were consistent between samples. 

.The ov3ries -of the two Stage III fem:l les were examined -in 
the laboratory and the mat~re eggs ~ounted. The results arc given 
in Table 4. In the case of the female ·: (46.3 cm_. fork length) t~hich 
showed the most advariccd stage of maturity, the ovarian tissu~ had 
ruptured and the eggs were h~nging in ~heets from _the ovary, 
although the eggs were not sufficicntly 1free t0 be loose in the body 
cavity. 

Table 4. Maturity data for female anadromous Ar~tic _ char take~ by 
angling from two rivers in Nilkinson Inlet, 1973. -

Fork Round Age 
Leng th Weight (yrs) 

(cm) (gms) 

46.3 850 12 

44.7 ' 925 16 

Total 
Number 

Eggs 

1711 

1465 

Number 
Eggs 

Per 100 gms 

201 

15 2 

Aver.age 
Egg ? ize 

(mm) 

4.62 

4. 98 

All four fish sampled in River B were ma turity Stage I, two 
were male and t'vo were fen1ale. All sho\.;ed the silvery colour.:ition 
characteristic bf sea-run fish. 

The s~omachs of 19 of the sampled ch3r were examined in 
the l aboratory. Nine were empty while 10 contained food material. 
The results of this analysis is given in Table 5 together with 
size data on the individual fish. The most important food items 

- by weight ~nd volume were various unidentified species of rn~rine 
amphipoda. 

ROBERTSON RIVER 

At Robertson River~ 49 fish wcte sampled on August 26, 
1973. _The fish were ~ngled fr6m nn area on the mairr river located 



T..:ib: c .s. Stor.i .i c h con tc n to o f <in.:i d ru ~-.ou& A1· c t 1.c chnr a .Jnip led i n ~~ :1k ln!:on I nle t, Ellcomcro Iolnnd, Aut;uG t 21-2), 1973 . 

Fo:-~ Round ContC'~~ r; bv valt::-:: c . ( :'.".1 . ) ·f, \..'~ \ ~l ci['.ht (c:r.s ) 
l cn;; t h \,'d g:--.t ·To t:i l J\;-:-:71 ;.. i.-n () d c n . I s oo0d fi ') , F~r.h r c:;, .1 i r.n U:oi d c :1 ~ifi cd 

( cw .) (;;::-.:; .) Sc>.-* Age Veil. \,':::. Vol. Wt.· Vol . \.It. Va l. \.;t . Vol. ~·t . 

37 .0 4) 0 X (I) 0, 002 0. 03 0. 002 0. 08 
37 . S 525 HI ) 12 cr.i;:ity 
3.3 . 4 525 F(I) lJ 0. 025 0. 18 0 .025 0 . ::.s 
l.). 6 7uJ }~ (I) 13 . 0.036 l. ·14, 0. 017 0. 36 0. 069 0.73 0 . 05 
l. 4 . 7 .925 F(EI) 16 0.082 1. 87 0. 07S 1. 84 0 , 004 0. 03 
l.5 - 5 875 12 0. 409 5. 72 -0 .l.Oo 5 .71 0. 003 0 ,01 
l. S. 8 950 . M('i) l o crr.;ity 
l. 6 . J 850 F(::: : r ) 12 Crr.1Jty ...... 

l. 7 .0 85 0 ~~(I) ll, 0.005 0 .1 4 0 .003 0.10 0 .001 0 .02 0 .001 0 .02 co 

l.S .O 10)0 F (I) 15 0 .079 l. 4J 0 .079 1. 43 
4 9 . 9 1150 F (I ) 14 e;:i;it y 

51.5 1200 H ( I ) 16 0 .2 15 3 .67 0. 215 3 ,67 
59 . 5 16 50 F (1) 16 0. 021 0 .34 0 ,02 ._ 0.3 4 
65.4 . 2"0.J xc::I r) c;:-.;:ity 
70 .S 3500 }: ( I) ~m;:it y 

76 . 3 520.J · X(I) / 21 3. 628 38.60 3 .412 37.57 0. 216 i . 03 

Tot ;:; l 4 . 552 5 3 .17 4 . 2 :5 50.1.0 0.043 0. 83 0. 2C 6 1. 78 0.008 .0 . 11 
Av erli.;; e O. t.5 5 5. 32 0. t.2~ 5. 04 0 .OOl1 0. 09 0 . 029 0 . 18 0. 00 1 0 .0 1• 

* H c<!.;.n11 ·X.:;. l.:1 , F mcar. 11 Fc=.a l a, e n d brncke~cd f i r;urca i ndic u. t a Stb(;il of maturi t y (Tabla l) . 
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approximately 4 to 5 miles (6.4 to 8.1 km) upstream from the mouth 
(Fig. 3); All were considered to be an~dromous because of their 
size, colouration arid accessibility of the sampling area to fish 
migrating from the .sea. At the time the sample was taken the up
stream run of char was probably at its pc~k, judging from the 
number of fish visible to an observer standing on the shoreline. 
In the space of % mile (0.4 km.) the water was quite literally 
bl.:ick with fish. It is no.t possible to quantify the numerical 
size of the . anadromous populatiori running into th~ Robertson River 
from these observ_ations. However, the system is much. larger than 
the Diana Riv~r near Rinkin Inlet and the anndromous run there based 
6n fence counts has been in the order of 45,000 to 50,000 fish over · 
a two year period (Peet, unpublished data). 

The sampling data for Robertson River arc given in appendix 
table A-2. Tab·le 6 summarizes the data . for fork length and weight 
by sex and Table i s~mmarizes the lengt6-w6ight dat~ by sex over 
the range of ages. The logarithmic equation v;hic.h describes the 
regression of round weight on fork length was calculated to be: 

Log weight 10 (gms~) = -1.80.34 + 2.9014 (log10 fork length (cm.)) 

Other statistics relevant to the calculated length-weight rel~tion~ 
·ship are given in appendix table A-4. Confidence limits for the 

sample and. for the calculated regression line were derived from the 
statistics in appendix t~ble A-4 and are given in appendix tabl6 
A-5. The equation for the regression line above is for both sexes 
combine~ because a compa~ison of the calculate~ regression lines 
for male and female char showed there was no significant difference 
between them at t~e 0.05 probab{lity level. The results of this 
comparison .are given in aJ?pcindix table A-4 together with the re
gression statistics calculated from the length-weight data by sex . 

Figure 8 shows the length-weight relationship (scatter 
diagram, calculated . line . .:ind confidence limits sample and line) 
and Figure 6 shows the relationship 6f girth .to length in com
bination with the Makinson Inlet data. Like the Makinson Inlet 
sample there was no difference in the _ratio of weight to fork 
length between sexes and only ~ales were ca~gbt in the larger siie 
categories (ie. over 80 cm.). . 

Figure 9 ~hows the age-length relationshi~~nd the age
frequency distribution. the points plotted are the average fork 
lengths per age class.. Even though the sample is quite small, 
there is an indi~ation thnt .males and females are evenlj distributed 
throughout the age .classes (Table 7), and that there is . no pre
do~inance of one sex i; the older age classes: ~owcver, at ~pproxi
mately age 15, a ~ifferenc~ in growth rate occurs (Fig. 9), with 
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Fig . . 8. Length-weight relationship for anndrcirnous Arctic char fro:n Robertson 
River, . !forthcrn naf(i.n Island, 1973. l· ~.1turi.ng fish are indicated, 
the rest were considered to be im.<:aturc or Str1gc 1 (Table 1). 
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an::ldromous Arctic char, Robertson River, Northern. Baffin Island, 
1973. 
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fcr.1a·li:!s exhibiting slower groh•th th.:in m.:llcs. This h.'.ls been noted for 
other ch.:ir popubtions by various investiG.:itors, ar.:o'Llg thc rn Grainger 
(1953), Lee (1969), and Peet (unpublished d.:ita on Di~na and Sandy 
Point Rivers). Although the .:1i;C at 1-•hich this difference in gro·..;th 
r.Jte occurs is variable between populations, it is ahiays the females 
1,·hich show the slm.;cr 8t:Owth rate. This is prob.:ibly indic.Jtivc of 
.the avcr.:ige .:inc of first sexual maturity for females in a given 
population (Grain~er, 1953). 

The se~ and st.:ise of rnatuiity were noted on all 49 fish 
sampled. The sex corni)Osition 1-1.:is 28 L.1.'.llcs to 20 fcin.::.les for . a ratio 
of l.L1 (58.3%) rr;.::lles to l (41.7%) fcrn;.il12. t:onc of the fish cx,1mined 
\·.'r.re observed to be in the ripe condit.ion, but 5 fish CL• t::J.'.llcs and 1 
femhlc) were considered to be. Stag~ II ~ rn.:ituring fish that ~ould 
prob:.ib ly sp~1m clur ing the fa 11. The size and age dat.2 on these fish 
arc 8iven in .:lpflcndi:-: t.:t~le A-2 .Jnd they a:-e indicated in Figures 6 
<tnd 8. · The other M1 ch.:ir were .:.;.11 cons·idercd to be iru<1.:.iture Sta3e I 
fish. Conp.:trison of preserved gonads with stiec imcns fro;:i other char 
popu kt ions, s ti1:1plcd by the 2uthor from rivers in Pc l ly Bay .1nd the 
\"'1~ st coast of Eudson 1 s B.:i.y, confirr.1cd a consistency betYleen sar.iples 
in identification of the maturity stages ~dopted. 

Oue ir..:1:ature fish of 82.0 Cr:L rbrk length iri,Jl.cated in 
F i 3 . 8 w ci s no t i c c.::. b 1 y 1 o\.; c ;: in ,,, c i g h t t h 2 n o the r f is h o t the s .J rn e 
size. Th is s pee ir.• c~n v.'i.lS. at first termed a "s 1 ink." or ."kc 1 t '·' and 
thoui:;ht to be .:1 fish which h.::id just finished sp.:iwnins 'and h2d not 
recovered its full condition. l!O\.: evcr, ·ex.11ai1ntio11 uf Llie testc:> 
sho1..;cd th.:it they cl .id not fit the critcri.J descriptive of the spawncd
o~t condition (ie. they were not shrunkeri with a lar3c vas drfcrens, 
nor 1,rrinklcd and strin3like) . . R<lther,' the tcstc :3 were the same as 
those found in other irrnn<lturc r.ia lcs. Two possible exp l~m.:i t ions arc 
either that the specimen 1-:a.s a spat,.;ner from the previous fall which 
had reir.2 ined in fresh w.::.tcr over the su:rnner, 1,d1cise t .cs tes hnd rc
coven:d to the inunaturc state but whose weight had not regained to 
the lcvc 1 of an ir.u01.:i tu re fish ~.;hich h.:id fed in t)1e sea tlia t · surrmcr; 
or that it was .:i "sport 11 whose condition is not typical of the nor
r.Kll type. 

The storiwchs of all !19 char were cx.:.:n1:wd for conte:nt. Only 
3 (6.1%) contained any food it~ms; the rest were empty. Smpty 
stomJcl1::; o..re nor:n.11 for char which h.::ive recently n:ovcd into fresh 
,;,,atcr from the sc.J .:lS feeding virtu.:illy ceases tlurinz; the upstream 
migr:Hion <1nd docs not rcsur.ie for SOI.IC time after entry into fresh 
'\>':Her. This hos been noted by the author for scvc:ra.l ch<1r popu-
lations f1·or.i both the southern L2br.:idor <lnd western 1luclson Bay 
coasts (unpubl ishcd d.:it:a) which were s<:::1pled by rnc:1ns of counting 
fences cluri.ng their upstr_car:i rr:i13ration. The stoiT . .:tchs. containin8 
food were preserved rind cxar.iincd in the labor~tory. The re~ults 
a.re given in Table 8. 
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Table 8. Sto~ach contents of anadroraous Arctic char sampled at Robertson River, Northern taffin 
Isla~d, August 26, 1973. 

Fo!."k Round Sex~·( Age Stcr.iach conter:t bv VO} Ui:1'2 ( r:1]) i) :1 d \.J2t \.JC if'. ht ~~ms) 

Length \,'eight Total ,\!:;!)hi no ca Unid .cnti::icd 
(era) (g::·.s) Volur:1c \\c ight Vo lur:;c Weight Volui7.C Height 

46.0 1000 . }1 (1) 14 0.019 0.30 0.019 0.30 

61.0 2220 F (1) 21 0.010 0.03 0.010 0.03 

63.6 3150 F(l) 16 0. 306 4.23 0.306 4.28 

*Bracketed f 1.gures indicate stage of ma,tur ity (Tab le 1). 
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IANDlDCKED TAKE NEAR IDND INLET 

A sample of 13 non-anadromous Arctic chnr was taken from a 
small lake located near the settlement of Pond Inlet (Fig. 4). The 
1 imited sample size precluded ai:iy detailed analysis; however, the 
length, weight and age data arc surrtmarized in Table 9. The sampling 
data is given in appcridix table A-3. Figure 10 shows a plot of in
dividual weights against le~gths with a line fitted by 6ye to in
dicate the probable relationship. Ripe and maturing fish are idcnti
~{ed in this figure, the r6st ~ere considered to be maturity Stage I 

. (Table 1). 

I Table 9. ' Summary of 1¢ngth, weight and age do.to. for non-anadromous 
Arctic char, Pond Inlet Arca, Northern Baffin Island, 
August 26, 1973. · 1v~~ 

. :.:.. .. .. --·· 

I ; 
,· 

l .. 

f_ , 
I :: 

! 
) 

. Parameter 

Fork length (cm.) 
Round wei~ht (gms,) 
Age (years) · . 

· Number·.\
. Sainp led 

13 
11 
11 

. · .. . 

Hean 

32.8 
326.0 · 

13. 3 

Range 

2f+.3- 41.2 
140.0-660.0 

9.0- 17.0 

·:. Not all fish were sampled for weight ot otoliths, thus the 
difference in sample size between pnramctcrs (Table A:3). 

" . 

Figure 11 shows the age-length relo.tionship. Points plotted 
in the age-length graph arc the average lengths per year class. 

Of the 13 fish sampled, the sex was noted on 12, and the ratio 
was found to be 9 males to 3 females. Seven fish (6 males and 1 female) 
were maturity Stage II, and 1 female fish wo.s maturity Stage III. The 
size and age data on these fish are given in appendix table A-3 and 
the ripe and maturing fish are indicated in Fig. 10. · ExamiTh'.ltion of 
the ovary of the Stage III fish iri th~ laboratori showed a count of 
558 mature eggs (85 eggs per 100 gr.is. of weight) with an average_ egg 
.size or4.L~3 rrnn. 

No stomach contents . were preserved from this sample. However, 
field examination of the gut showed all fi.sh s.::implcd had some food 
org;rnisms in their stomachs, predominantly laJ;."va of unidentified 
Trichoptcra species. . ) 
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CONVERSION EACTORS,. ANADRmDUS ARCTIC CHAR 

In order to facilitate comparison of data from the area 
surveyed with size data from other locales not expressed in the same 
units of length measurement, nomographs of the relationships of 
standaid, fork and total lengths; each to the oth~r, were prepared, 
~nd equations of the various relationships calculated. Figure 12 
shows the lerigth nomographs with individual points plotted for the 
Bakinson Inlet and Robertson River samples combined. 

Comparison of the various relationship~ between sexes for the 
Robertson sample, and with sexes combined between the Makinson and 
Robertson samples showed no significant diffcren~~ at the 0.10 prob
ability level for the categories compared except ; for the relationship 
of standard length to fork length betwqen the ~akinson and Robertson 
samples. In the latter instance there was a iig~ificant difference 
(F = 25.5486, degrees freedom 1 and 65, P = 0.10) in the elc~ations 
of the calc~lated lines. This was checked by co~paririg calculated 
values be t ween the samples over the range of length measurements 
and their difference . (ie. at 40 and 80 cm. stand~rd length, 
calculated fork lengths of 42.9 and 86.1 cm. for Makinson Inlet, 
42.1 and 85.9 cm. for Robettson River) was not coris.idered to be 
pl·actically significant. bn the basis of this comparison the equations 
given below were derived from the combined data from Hakinson Inlet and 
Robertson River. 

The following arc the equiltions derived fro!Tl the tfala on the 
relationships between stnndard, fork and total lengths for the com
bined samples. Justification for the use .of untransformed data is 
given under the ~faterials and Methods section. 

A) Fork and Total length (N = 68) 

Fork length (cm~)= (Total length (cm.))(0;9714) - 1.3189 

Total length (cm.) =(Fork length (cm.))(1.0287) + 1.4046 

B) Fork and St~ndard Length (N = 68) 

.Fork length (cm.) = (St:rndard length (cm.))(1.0828) - 0.7720 

Standard length (cm.) = (Fork length ( c~. )') (0. 9225) + 0. 7787 

C) St3ndard and Total Lc~gth (N = 68) 

Standard . length (CID.) = (Total length ( c'm . ) ) ( 0 . 8 9 6 4) - 0.4573 

Total length (cm.) =(Standard length (cm.))(1.1141) + 0.5972 · 
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Frequently the weight ~ata on char populations from variou~ 
areas are available only from commercL11 land Lngs 0!1 nsh which have 
been gutted. The usual method of gutting is to rem;:ive the viscera 
and gills leaving the head attached* so that the fish can be easily 
hung in a freezer. In order that data collected from corillilercia.l 
fisheries in the area covered by th{s report can be converted to 
round weight, or conv~rsely to estimate the gutted ~oundage avail~ 
able from an individual round fish or quota sdt in rou nd pounds, data 
were collected on individual fish in both the round and gutted head
on state. Figure 13 shows th~ graph of gutted WQight head-on, plotied 
against round weight for both the Makinson Inlet and Robertson River 
samples. · 

Co~parison of the relationship of gutted to round weiEht be
tween sexes for the Robertson River data showed no siBnificant differ
ence at the 0:025 prob~bility level. C6mparison of the Robertson sample · 
with sexes combined and the 1-lakinson sampled · sl:owed o. significant 
difference until one fish (76.3 cm. fork icngth) was remoVed from the 
Makinson data. The regressions then sho~ed no difference be~wden area~ 
at the 0.025 probability level and the data were com~incd to derive the 
equations give~ below which describe the reb.tionship of gutted to 
round weight for the anad~omous char from Makinson Inlet and Robertson 
River. 

Round weight (gms.) =(Gutted weight (gms.)) (1.0732) + 27.9 

Gutted weight (grns.) = (Round weight (gms~)) (0.9307) 22.9 

For these samples, the ratio of the we :~ ght of the viscera 
and gills to the whole weight of the fish tjecrcased with size. · A 
whole fish weighing 1000 gms. would have 9 ~ 27. of its body weight 
made up of viscera nnd gills in comparisorr to 7.3% for a 7000 gm. 
fish. The average ratio over this range in weight was calculated to 
be 7;8%. 

i 

* This condition is referred to as "gutted wei:'.;ht hc3d-on" in this 
report. 
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o = Makinson Inlet (N:: 19) 

o:::: Robertson River (N= 42) 

" 

1 2 3 4 5 

Gutted Weight, Head-o~ (Kg.} 

6 

-· Fig. 13; Relationship of round to gutted weight (head-on) for 
a~adromous Arctic char, Eastern Arctic area, 1973. 

7 



·.· .. 
. · .. !
,:,, . 

i 
I ' .· 

1 . 

1 . 

' 

1. 

- 33 -

Sill[MARY 

~~enty-four .:inadromous Arctic ch.J.r were snmoleJ in the Makinson 
Inlet area and 49 at Robertson River <luring a voyage by the 
Can~1cli.:111 Forces vessel, H.H.C.S. Protcctcur. In .J.ddition, 13 
non-nnfidromous ch.:i~ were sampled frofu a small lake near Pond 
Inlet. 

2. The cha.i- at }bkinson Inlet r.:ingeJ in. fork lcn::;th from 37 .0 to 
76.3 cm. with .J. r:1c.in of SS.Li cm.; in \.;ci~ht frot:1 /130 to 5200 gms. 
\vith a mc.:in of 2261 gms.; and irt a.gc from i3 to 21 years with a 
rn0an of 16.7 years~ 

3. At Robertson Riv6r, the ranBc in fork length was 35.0-89.2 cm. 
with a mc:rn of 67.7 cm.; in wcight , from 430 to 7150 r,r.1s. \Jith 
a mean of 3492 grns.; and in age from 11-25 years with a mea~ 
of 17.8 years. 

4. Tho non-an:idromous char ran~_;e:cJ in fork l .cngth fron 24.3 to 
t,'i.2 ·c:n. with n 1~c<3n of 32.S cm.; in \·ieight from .1!10 to 660 V:l..3· 
with a m2:10 o( 326 gms.; and · in .:ige from 9 to 17 ye.:irs with a 
me;in 13 . 3 years. 

5. A lo~arithmic equation describing the rcsrcss ion of wei8ht on 
len13th for the :·i.1kinson Inlr;t sample wa::; c.'1lculatcJ to be; 

6. 

7. 

log 10 (!ci..~h~(gms.) = -2.302~ + (J.1570)(log 10Fork Length (cm.)) 

::ind for the Robertson River S<unple: 

log
10 

Weit;ht (ems.)= -1.8031+ + (2.9014)(log
10

Fork Length (cm.)) 

At Ma!< Ln:;on Inlet t\.Jo r ipc f cm.i le char were taken. A count Of 
mature eggs sho'.,·eJ 1711 for a 12 yc.::it" old specimen /f6.3 era~ in 
fork lcn~t:h <:1nd 350 gms. in weight. The other fish, Lil+. 7 ccn. 
in fork length, 925 grns. in weir;ht ond 16 years .old contained 
1465 rn~ture eggs. No ripe fish were t~kcn 3~ Robertson River 
but 5 fish were considered to be ripening to spawn ~uring the 
fo 11. 

One ripe fem~1 le .non -;in;id ro;;:ous c hri l' W;J S .:< lso 'to.ken. This fish 
W3S 30.2 c:n. in fork lcnGth, 260 gms. in weight, 12 yen rs old 
.'.lnd cont3incd 558 rt'..'.lturc cges. 
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8. Appro:·:i..':lLltely 53% of the chi1r stomachs cx.:irnined at }1.1kinson Inlet 
conta incd food. J\n3 lys is of the contents sho·,.:cd . the m.:i in item 
of focJ · to be "".:irine c.r::phipoda. Only 6.1% of the Robt:!rtson River 
char contained food, the bulk of which was unidentified. All the 
non-2.-:aJ1·01nous char stomachs ex.:imined contain2d food, predominantly 

larval Tricl10ptcra. 

9. The relationships of gutted weight (head-on) to round weight arid 

vice versa were calculated to be: 

Gutted wci13ht (G:r.s~) =(Round \·;ci8ht (grns.))(0.9307)- 22.9 

Round weight (t:~ms.) = (Gutted Height (;::;ins.)) (1.0732) + 27. 9 
) 

In ~ddition, equations for the relationships of standa~d fork 
and total length, c.:ich to the other, were c.:ilcul.:itcd. 
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Table A-1 . . Sn;::p ling data for o.n3drcc..ous Arctic char collccccd by <1 ne l bg .f:-om two rivers in Mok ins on ,, Inlet, ;:: l les;j\cre Island, Au3ust 21-:-23 I 1973 (as t~r ts~~1~cl . :l•)t<!C at C.11('; a" t<:lble) ~ 

---- --------
Lcnilth ~c:-:1) Girth i,.; c i r~h t (\!.~ S2x and St~ge ; .. ge. 

Da ::c. S t.::inJa rd Co.r!< To t.:i 1 (c;-;i) Rou,-.d Gutted of Maturity·~ .(yrs) · C:ollector 

A) SA~~PLES COLLECTED FRO:-f RIVER A, FIG. 2. 

Aug. 21 65.7 . 69 .5 72.8 33.5 3!+50 3000 - M-1 21 Mac Lean 
34. 0 37.0 39.2 1130 400 N-1 Ba:r:ter 
55.5 59.5 62;2 27 .0 1850 1700 F-1 16 i~ .:i x t er 

Aug. 22 . 42 . 8 46. 3 49.0 20 .1 850 675 F -llI 12 1-'.itcl.cl . I 

44.8 48.0 50.5 21.5 1030 950 F-1 15 · Cummings w 
40.6 43.6 46 .0 19.1 760 720 M-1 13 Cu ::;.-;~ in gs · "'-J 

35.4 38.4 40.5 525 430 F-1 13 O'Le ary 
61.3 67.0 70. 4 29;0 2L;SO 2200 -rr-1 Blah" 

42 .7 500 Bout her 
54.5 1400 Bout h e r 
54.5 1425 Eouthcr 
47.0 900 Bout !H:!r 
51. 9 1200 Bouther 

Aug. 23 . 60. 2 65.4 68.8 34.4 2600 2430 M-111 Bout her 
/ 63 . 2 63 .s 72 .0 36.0 3150 2850 H-11 16 Sp e nce 

L,2 . 7 45.8 48 . 6 20 .7 950 825 . ~:-1 16 A 1~ d re:ws 
48.2 ~1.5 . 54.0 21.6 1200 1100 :1-1 16 1-:c~eil · 
44.0 47.0 49.6 19. L~ 850 825 M-1 14 Sabean 
42.6 45 .S .47. 9 19.3 875 800 12 S.:lbc.:in 
41.8 44. 7 47.9 20. 0 9?--J 750 F-111 16 Sa bean 
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. Tab 1 e A -1 • (Cont 'd) 

Date Length ( c:1) 

. \. ~· 
Total 

Girth 
(c;n) 

B) SA:-~PLES COLLECTED FRmr RIVER B' FIG. 2. 

Aug. 21 L,6.8 49.9 53.4 22.2 
35.0 37.5 40.0 17:0 
70.8 76.3 79.4 40.5 
65.6 70.5 73.2 36.1 

' * For Q';.1 ex?lanation of st.sges of maturity sea 

/ 

1·!ci~ht (l?":ns) 
Ro-:.i:1d Gut tcd 

1150 1075 
5?::: ~J L>7 5 

5200 l,450 
. 3300 3400 

Table 1. 

Sex ar:d S t;:ige 
of (-fa tu r ity''.r 

F-1 
F-1 
X-1 
!-1-1 

Age 
(yrs) 

14 
12 
21 

Co llec: tor 

~-!cl t z 
(-!.:cKeren 
P~ct 

Currie 

w 
. co 
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Tab le A .:..2 .. Smnpling data for anadromous Arctic char collected by ant;ling from Rob ertson River, 
Northern Baffin Island, August 26, 1973 (asterisked notes at end of table). 

Date Length { cr.12 Girth Height {gms2 Sex and S t<lge Age 
Stand<lrd Fork Total (cm) Round Gutted of Maturity)'< (yrs) 

Aug. 26 75.8 81.8 85.5 35.5 4850 4500 M-11 22 
78.4 84. 1 88.0 37.2 5222 4750 H-1 
Ld .6 46. 0 48.5 21. 3 1000 925 M-1 14 
68.5 72 .5 76.7 33.5 3800 3480 F-11 23 
7 Li. 2 79.2 82.5 39.5 SL,OO 5070. . M-1 17 
75.2 80.4 84.3 37.2 4850 4450 M-1 
72.0 77. 7 81.6 40.0 5500 5200 M-1 
7LL 2 80.0 83.0 36.2 4600 L1250 . H-2 
34.3 36.1 38.2 16 .) l.i80 4L10 F-1 12 
33.7 35.0 37.5 16.2 !180 430 F-1 11 

w 

'° 71.6 77.0 .80 .6 41.6 5Li00 4950 M-1 
66.0 70.5 73.5 ' 36.7 4250 3900 F-1 17 
72.l 77 .4 81.0 42.3 5550 M,-2 16 
62..5 67.0 69.7 31. 0 2900 2700 F-1 21 
72 .0 7];0 81. 2 40.0 5550 5220 M-1 16 
63.3 67.8 71. 5 31. 2 3140 2850 F-1 21 
83.0 89.2 93.0 43.5 7150 6600 M-2 19 
38.2 40.0 Li-2. 0 19.l 640 610 M-1 
.65 .o ' . 69.6 74.0 ·-30 :o . "3'60-0 

. .. 
2750 F-1 / 

57.0 61.0 64.9 27.8 2220 . 2100 F-1 . 21 
60.3 63.6 67.2 33.1 3150 2850 F-1 16 
39.2 41.5 44.6 20.0 790 . 730 . M-1 12 
7 5. S)h\- 82.0 85.5 28.S 3400 3050 f-1-1 
35.6 . 37 .7 40.2 18.0 600 575 M-1 13 
71.0 75.7 79.5 34.3 3850 3430 F-1 23 
73.0 77 .5 81.5 41. 5 5900 5450 M-1 



Table A-2. 1 (Cont 1 d) 

Date Lens th (cm2 Girth Weight ~ 1:2TIS 2 Sex and Stage Age 
S ~i:md<"trd Fork Total ( c1.1) Round Gutted of Maturity~·( (yrs) 

Aug, 26 73.2 79.0 83.2 34.5 4320 4070 M-1 22 
62.1 67.0 69.0 32.0 3100 2850 M-1 
73 .o 78.5 81. 9 41. L; 5500 5150 M-1 
46.4 49.0 51.8 24.6 1290 1220 M-1 .15 
35.0 37.0 39.5 18.3 580 510 F-1 12 
79.0 85.0 89.0 40.6 5900 5500 M-1 21 
55 .. 3 . 58. 5 61.6 29.6 2090 1950 M-1 17 
47.9 50.5 53.8 25. 0 1330 1250 F-1 15 
58.5 62.5 65.4 31. 1 2630 2440 F-1 17 

.!:--
57.7 61.0 64.4 32.2 2770 2550 F-1 ·15 0 

69.0 74.5 78.5 35.5 4050 3850 M-1 17 
72.7 77 ~ 8 81.0 35.2 4500 4150 F-1 25 
69.9 73 .8 78.0 38.2 4800 4550 M-1 
60.0 63.9 67.5 31.3 2690 2430 M'-1 17 
78.2 84.2 87.0 35.3 4650 4420 M-1 24 
57. 9 . 61. 6 . 65.l 30 .5 24~'0 2210 M-1 
50.6 53.3 56.5 25.1 1510 1410 · M-1 15 
67.8 73.0 76.5 ].:';.. L,. 3810 F-1 22 
68.9 . 7.3. 5 77.0 35.9 4180 F-1 22 

/ 50.6 53.3 56.5 27.3 1750 F-1 12 
57.3 61. 2 64.5 29.9 2360 F-1 19 
69.4 74.6 78.l 38.3 4710 F-1 20 
78.8 83.8 87.6 43 .1 6380 M-1 20 

~·( For an explanation of stages of maturity see Table 1. 

** This f isi1 was unique in cor.1par is on to the other fish relative to the ratio of body weight to 
length and was . not considered in calculating the relationship of weight to length. 
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Table A-3. 1S.:ir..p 1 ir.g d<:. ta for ·n0n-<:m;i clromous Arctic ch;:ir col lectcd by anljling frora a 1<1ke ne.::ir Pond 
Inlet, Northern B.'.l.ffin Is l.'.l.ncl, August 26, 1973. 

.· .Date Lcnr;th cc~2 Girth We ir:Jht (r:.:-is) · Scx ·and Stage Age 
Standard Fork Totnl (cm) Rvqr.d Gutted · of 

J (yrs) . Coll e ctor Iv!a turi ty·.': 

Aug. ·26 32.4 34.9 37.l 15.2 370 310 }1-11 lL• Stark 
28.l 29.7 31. 7 : 12.5 200 ~-l-1 12 Sta rk 
22. 7 24.3 26 .. 2 11. 2 11+0 M-1 9 Stark 
31.1 33.7 35.9 15.1 350 ! J }[.:. l 15 . . Sp ence 
31.3 33.1 35.5 14.3 280 !'-1-1 ll~ S pence 
29.8 31.5 34.0 13 .6 275 N-1 .13 Spcrice 
28.5 30.0 32 .3 13 .0 . 260 F-1 12 Spence 
28.6 30.2 32.6 13 .o 260 F-111 12 Spence 
38 . . 4 41. 2 43.9 20.0 660 · M-11 . 17 Rice .;:-.. ,..... 

36.3 38.6 41.0 18.5 520 ;-.~ -11 · Rice 
29.6 31.5 33.5 1,3. 7 275 }1-1 12 Rice 
30.5 32.9 35.6 350· Rice 
31. .8 35.1 37.6 375 F-11 16 Rice 

* For an explanation of stages of Qaturity see Table 1. 
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1.) N 
2.) t x 
3.) .L x2 

4.) i:Y 
5.)L.Y 2 

6 .) L XY 
7.) x 
8.) y 
9.) L"x2 

10.) LY2 
11.) ~xy 
12.) a 
13.) b 
lli..) s y.x 
15 . ) Sb 
16.) r 

f'"l:* 

tests 

A) llomogen. 
of var. 

B) Slopes 
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' Summary of quantities calculated from the empirical d.:ita on length 
and weight for anadromous Arctic char, by sex and combined, for 
the Robertson River sa.-nple, and with sexes combined for the 
1'1akinson Inlet sample, for the regression of weight(f915) on fork 
length(cm). 

Cate or 
Robertson Rivet Makinson Inlet 

Sexes Combined Males Females · Sexes Combined 

48 28 20 23 
86. %90 51.3116 35 .6374 39 .4427 

158. 0851 94 . 3594 63. 7257 67.8463 
165.7064 98.3752 67.3312 71.5939 
577.0550 348.4894 228.5656 224.7326 
301.8566 181. 2349 120.6217 123.3804 

1.8114 1.8326 1.78,19 1. 7152 
3.4522 3 .5134 3.3666 3.1128 
0.5824 0.3280 0.2245 0.1854 
5 . 0006 2.8580 1.8911 1.8767 
1.6898 0.9567 0.6463 0 .5853 

-1.8034 -1.8319 -1.7631 -2.3021 
2.9014 2. 9168 2.8788 3.1570 

· O.Ol;6l 0 . 0510 0.0412 0.0371 
0.0604 0.0890 0.0869 0.0862 
0.9902 0. 9881 0.9919 0. 9923 

' 
co~oarison of re~ressions 

Robertson, HalC:' /Fern.'.l lc:(N=48) Mak in son Co:;:o /Robertson Co;:;b (N=7: 
Result Deg. Free. Sig. at 0.05 Result Deg . Free. Sig.at 0.0~ 

1.5323 26,18 no 1.54!+0 46 ,21 no 

0 , 0860 l ,!+4 no 4.8562 1,67 yes 

C) Elevations 0.0005 1,45 no 19.3582 1,68 yes 

- . . . 

*The statistics listed follow the notatiQ~ of Sneclc'cor .'.md Cochran(l967, 6th~ 
Chpt. 6, pg. 135-171; Chpt. 7, pg. 172-198) and were derived following th~ir 
met:hods. 

** Th~ comparison of regressions also follow the notation and methods of Snedeco1 
and Cochran(ibid. Chpt. 4, pg. 116-118; Chpt. 14, pg. 432-436). 
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· Table A-5. ConfidP.nce limits for the rc3rcssion of wcigl1t (gms.) on 
fork lensth (cm.) for the co 1:1bined s::implc of ::inadrcmous 
Arctic char from Robertson River, Aug. 26, 1973. 

Fork length 
(cm.) 

C.:ilculatcd* · 
He i0ht ([;Ins.) 

95% co nfidence limits~-~ 

ror c.:ilculnt ed line . for individual weights · 

35 1,7 5 !+38- 515 378-597 
r,o 700 655- l/17 559- 875 

. 45 985 933 -1039 790-1227 
50 1337 1279-1397 1075-1662 
55 1762 1699-1823 l/; l 9-2189 
60 2268 2197-23112. 1828-2816 
65 2862 2775-2951 2306-3551 
70 351+8 31+36-3664 285 3 -4/;{J/~ 

· 75 433/1 4183-l1L+9 l 3 r, 9 o -5 3 8 2. 
80 5227 5022-511!,Q 4206-6!;96" 
85 6232 . 5957 6520 5009-7753 
90 7356 69911-7736 5906-9162 

·k Calculated weights ;.:ere derived from the cqu.:ltion: 

100 1 d-!ci~ht (gms.) =-1.8031+ + 2.90ll+(lo~ 10 For·k lcngth(crn.)) 
. ' 

** Confidence 1 i.mits were c.Jerivcd follow in<?. the mcthoc.Js of Sncdccor .:lnd 
·~ i ' 

Cochrnn (1967, 6th. Ed., Chpt. 6, pg. 153-157)~ 
I 

'· 




