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A Report on t he Tr awl Fishery a t c ape Lazo and Nanoose Bay

dur i llfl the '.'o/inter 1' ontt, s of 1949 -50 .

by

~

In th e surr.mer of 1947 a lmost all of t he product ive trawling

gro unds i n t he s trai t of Georgi a -uet:e closed to t r awlers in ord er to

safe - guard t he i nte r es ts of t he li ne fishe ry fo r li n;;cod . Su ch closure s,

althou gh pr e sumeb Ly of ber.e fi t to th e li ngc od f ishe rmen , resulted in a

severe shortage i n the sup pl y of o th er speci es of f re sh fish to the Van­

couver market dur i ng the followl.ng winter .

I n respons e t o a request f rom t he industry t o alleviate t hi s

Si t ua t i on , t he lish.ari es Res e arch Boar d r -ecommsnde d t o t he Depa r t mm t

of i"isher ie s that t wo c,r ound s in t he strait , namel y , ca ps Lazo end

Nanoose bay, be opon ed on an cxps r In cnt.e I ba si s to dot or mf.nc 'IIh() th~ r

Or not o f!~ctive u t i li za t i on cou l d be made of t he so le , gray cod , and

do gfi sh stocks without undue dustruction of lingc od . P3rmiDaion ','las

gr anted tofish bo t h t he s a ar eas be t ween Febr uary 20andl,;arch20 , 1946 .

By theendoftl:i sp:riod appr ox iC:E.te ly ·130 ,OOOp ound s of so l es and gray

cod an d 3 ,2 15 pounds of dog fi sh liver hed be en l a nded a t Vancoun r . The

la nding of li ng cod was by ccmparison i nsi gr.ificant , being on ly 1 ,35 0

pounds . Observations on t he fi shing gr ounds by offi cers of t he dep ar t ­

ment, an d field work ers of t he Pacific Bi o lo gical Gtation r ev ealed S Ol'"..6

de s t ruc t i on of un dersi ze d linecod but t hi s a lso was i nsigni fi ca nt in

re lation to th e tota l catch .

Be ca us e of the una voi dab l y l ate opo ning of ' thefi sh ary , t h6 1= on

so l e s land ed r r on t he ca po Lazo a r-ea ware f ar adva nce d in spa wni ng an d

c on ae quant Ly no t in go od condition for fill~ting . I a vi ew of th is a



r equest wa s made b:' th e Lndu s t r y t o th ;: F ishor i e s dap ar tr- e rrt for an

ea r lls r oJl6n1 ng of th;:oape Lazo , rollllddur i ng t hefollo".i ng "intJ r .

P!Jrn i s sion Vias Dr a nt ed t o f ish f r Ol1'. De cembe r 1 , 1948 t o J anu ary 15 ,

194 9 . Theda t e f or t he llan oo se ba y f i sh .. r·· ' lufad vuncsd t o thasareo

per-f od ,

Al t houg h t he e ar l y r eo pe ni ng of t he cap e Lazo ar e a p ro ve d ve r y

ben e ficial t r om th~ s t a ndpoi nt of th e qua li ty of fis h pr odu ce d , t here

was a n a lmo s t t ota l failur e o f t ho e:r ay cod f i s he ry a t Nanooae b ay .

I n that area t he ca t.cr, was on l y 1 , 900 poun ds a s compar-e d with 42 ,4 50

poun d s t he yoa r be f ore .

Tho tota l 1an d : ng s of gr a y cod and s c Les f ree t hd t wo ar ea s s 11.O\'led

a su bst,ant ial c1ro p (l30, 000 pound s t o 60 ,00 0 pound s) pa r t ie ll:-bc ca use

of t he. f ai lu r e a t Na no o se ba y and par ti a lly b e eau r e of th e 30 ,00 0 pound

drop. in th e ca tch of eo Lza at cape Lazo . Th;: l andingo f dogf i s hlive r ,

howe ve r , wa s 2 ,5 00 pound s g r "e. t0r t r.a n t 11.at i n t.ho pr evious yoar , As

t ho ope n per i od oc cur r ed e nt i r s Ly '",i t hin t he ge ne ra l c l os ed se a s on for

lingc od , th . r o ,ve.s no eo= r c i a l l andi ng of t ha t sp ecie s . Fi eld . xp: r i ­

men t s frem th e " I nvestig a tor No . I" and obecr-vat .tons o f the ca t ches on

t he gr ol:nd s s howe d t ha t ve r v f 0 W ling cod wore being caug ht by t he

Fol l owi ng t he 1948-49 eea aon i t was re commended th at th e c epe Lazo

f i et Jr)' be ope ned f or th e same p.sr Lod i n t he fo l lowing season , name l y

Dec ember 1 , 1949 t o J anu ar y 15 , 195 0 . Eov o vc r , it Vias a lso r e cocme nde d

tha t t he d at es f or t he Nanooae b ay fi sh e r : ' b e a dvance d t o t he same on e s

se t i n t he or i g i na l e xp or f.a , nt , Fcb ru a r-y 20 t o ~:nrch 20 . Per mi s s i o n t o

fish t he se a rea s during t he par Lod s me n t Lonad was su b s e quen t .Ly ; ran te d

b y Or der in Coun cil P.C . 5870 .
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The fis he r y during t he wi ntor o f 1949 - 50

I . The Cap e Lnzofi sh ery

The ca tiche s t h ro ughout a lmo ct the en t Ire Op.3 l1 pe rd od (De cember

1 - J an ua r y 15 ) wer c V Jr~' poor in c cmpar Lso n 'lli t l: thosc i n t he 19 48 - 49

ee as on ( figur e 1) . To some exten t thi s cay have b eo n dUJ t o th e ad -

ver s e l y cold wcat.n. r wl'.ich grea t ly ha mper cd tr.~ e f f i cLen t opo r a t don

of th ~ bo ats . Howev er , tn cr c ar o i ndic ations th at oc aan or.r-a nhLc con -

diti ons i n th~ Hi nt cr of 1949- 50 ',:e r c much di t!J! 'e:t t r r om t t o s a i n th e

pr-c vi.ou e y~ar . wr~ch mav nav e had a raore prof ound e f f e c t on product i on .

':;vid c nca t o su ppo r t t l:is bc Li e I' is pr e s s nt c d i n Appc nd.i x 1­

Through ou t a ll bu t th e Lart da:' of t h: fi sh3 r~! in ·t hG 1949 -50

se a s on th " total ca t ch p vr de y n; vc r e xc ccd e d 2 ,000 pounds . On

J anu ary 15 o ve r 5 ,0 00 pound s of c ol as c'cr e ca ught bo' two bo ats . Fo l ­

lo wing t hJ of fi ci a l c t csurc on t hat da te r _pre nont etLons ':le r~ made t o

th w Fi ehories Depar t rr., n t f or en oxt.e ns i on of t b fi shery , i n vi ew of

the, poo r catche s and t h" belie f t ha t th e raa.icr sp awni ng ru n ha d be e n

mi as cd . An or dc r in counci l ,,,as Lasced ehor t.Ly th er eafter which [;runte d

an c xt c ns ron of t he>fich er: ' tc th~ l ;;st d e:' o f J a nuary . Fi sh ing rc -

c cccencc d on J an uar :" 2 0 .

The day t o dO:: t o t a lc for th~ var iou s ape et c s caught bot woc n

Dec emb er l and J anu a!"'! 31 ar c gi ve n i n te bL I . It is worthy of not,o

t ha t 70'/. of th o l omon so l e , 50')'. of tho dogfish , a ad 301, of the gray

co d wer e t ak c n du ring t h , t e n de y ex to nsion p sr Lod , Th" f i £Ur~s wrd ch

a re givo n wor o ba sed on es t imct ed d ni l)' bo a t La ndi ng s pr e par ed b ,' t he

sk i pp er s of th~ ve s ce Ls in sp:cial l og books distribut ed b y t.no Pao ifi c

Bi ol og i oa l Stati on . I ns OCle Lna t nn ce s it ha s boon n&oeesllr y to a dj u s t

t.ha s c e s t i ma t e s t o c onform wit!: tho c ct ua L vlc i t;hc d - i n va Iu a s ob tn i.nod

by t ho con tact ma n in Vancou ve r .



A c omparison of t he t ot al catch and ava i l abi li t y
of l emon s ol e s a t Cape Lazo dur i ng the winter

se a s ons of 194 8-49 and 1949- .50 .

Total Ca t ch
1948- 49

'1V 'IOW ltIH.. ' .... t621tt2U1Z!>'Z'11 2l11'13031
J anu ary



The daily cat ch of fi el: by t raw1er s ope r a t in",~zo area

be tween Deceflb e!,_~dJanuar~

Pound s of Fish
Da t e Number Hours Lemon Rock 9:E!lY ~ Rockfish

of Boats Fi sh ed So m s Soles Q.QQ.

Dec .
745 600 601 12 . 5 250 1 , 000

2 21. 0 1, 580 900 380 110 100

~
19 . 0

~i~
1 , 000 30 5 5 500

13 . 2 1 , 000 210 125 500

~ i~ : ~ 840 800
140 1 , 515
200 595

7 750 500 300 440
8 17 . 0 1 ,310 700

~~~
655

9 23 ·5 1 ,205 630
10 1. 0 125 20
12 9 .0 200 200 200 100
15 3 ·0 50 45
18 6 . 0 1, 000 200
19 8 .0 1, 000 240

J e.n .
4 .0 75 210

~ ~ :2
600 500 70

9 260 50
11 6 . 0 225 595
14 7 .0 70 700 365
15 13 ·0 4 ,200 560

20····· ··i ···
dJ 14 , 622 120

630
21 5

44022
~

8 ,350 580
23 23 · 5 2 , 400 760 140
25 7 11. 5 1 ,6 00 90
26 7 34 .0 5 , 850

100
255 3 ,4 40

~~
7 36 . 5 3 ,2 95 1,50

3~23 16 .5 1 ,6 50 80
29 2 l~ :g 300 20 0

20030 3 185 50

88 439 . 7 54 ,1 65 5 , 800 7 , 330 10 , 615 2 ,265



A detailed a ccount of l emon sole av ailabi lit y as determined from

ca tch-dfort da te i s given i n Appe ndi x 2 , A compar i s on of avai l abi li ty

is mad~ wi th e s t i mat os of pop ula tion st zc in Appe nd ix 3. and th e. r e su l t s

of mi grati on s tudfe s ar e giv"n in Appe ndi x 4 .

The l and i !l8 of Lezaon so l e ( 54,165 Ib s v ) was 8 . 000 pou nds over tile

ca tc h for t he 1948 - 49 s ea son, bu t if compar able pe r i od s are considered

(Le . with th e e xe l us i on of t he extension period) the l anding '.vas 30 .0 00

pounds l e s s t han t ha t f o r t he 194 8- 49 s eason . The c atche s i n bot h yea r s

were . howsve r-, c onsiderably beneath the 194 7-48 t o t a l of 76 . 000 pounds ,

The gr ay cod catch of 7 ,265 pounds was t e l ow t he 10, 505 pound ca t ch of

194 8- 49 and 10 . 260 pound catc h of 1947 - 48 . I n con tra st , t he amount of

dogfi sh li ve r lan ded ( 10. 515 Lbs v ) showed a raar ked i ncre as e ov er t he

1 , 860 pound s in 1948-4 9 an d the 1 ,505 pounds in 1947-48 .

As th e open pe riod oc curred en t i re l y vTit hi n th e c Io se d s eason for

ling cod t he r e was non e of t h o'. s pe ci es Lando d , Throug.~ ob servat ion of

thec atchesdur i r.ethee xt ension p:r l.od,i t 'l/fJ.s c onc lud edthatbe tW03n

on" and t wo do zen undersi ze d fi s t. '/lG N cau yht. i n CV3r" d r ag , whi le com­

me rc ia l - si ze d fis h occurred at a freq uency of l ess t han one f i sh pe r

dr ag .

As a result of the pauci ty of fish or. t he r ogu Lar-Ly traWled pa r t s

of t he ca pe Lazo grounds (35 -4 8 f .) duri nGtt.e oa r ly pa :rt of t he f i shor y.

s overalof th ;; boats moved up in t o t he sha llo"/er ':Ia t~ r (8- 20 f . ) a l ong

th e pe r iphery of the gr ounds . The bo t t om i n this r egion is c cmpose d of

ha r d s and . ke lp , Md rock . and is inhabited by s uch fi sh as t he roc k

s ol e and one i or two spe ci e s of r ockfi sh ( ::'obas t od e s caurinus an d~) .

Thc a ppea r an cc of t he s c sP<lc i e s i n t hc ca t che s duri n5 t l:e e a r l l' partof

t he s eason i s a cc oi-nt ad f or by t he s ti f t i n ef for t t o sh a llowe r water .

I n a dd i t io n to the t otals gi ve n i n t he t ab I c t here sh ou l d e l s o be

included820pound s o:fperch(~li ch thysvacca) , 280 poundsofskate
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win gs and 140 pound s of oc t opu s . Al so no t inc Lud ed i n the table ';fer e

the c at ches and effor t exp end e d i n a sma Ll, ar ea l y i ng ju st out s i de t he

e xpa r i men t.a I a r ea whi ch i s ope n a l l yea r ro und. Durinc t he cape Lazo

open per Lod a t e« boa t s ent e red t r.i~ ar aa a..d ca u ght 6 ,8 50 pound s of

r oc }: sole , 300 pound s of l emon "o le , 550 poun d s of gr ay cod , and 2 ,440

pounds of do £fi shliver .

The co ndi ti on of t t.e fi sh l and ed

As ment io ned pre vi ous l y t he Lnd ur t r y wa s dissat i s f ie d wi th th e l ate

ope rri ng date of t he 1948 fi sh er y because th e l emon so le s ve r e in an a d­

vanced sta ge of sp awni ng and conae que nt Ly ve r v th i n . Repor t s at tha t

t ime from !i·r. ~1ilson ( t he Vanc cuve r contact man f or the Bio l ogi ca l Sta ­

tion ) stated t ha t mo s t of t he f; s ,: inc; compan i e s ';.e r e re co vor Lng onl y

281, of t he t otal wei cht i n t i s r; fill J t s . Thus it ICa" be sup pos ed t hat

th e 76 , 500 pounds of so l e s l anded in t r.ut yoa r pr odu cc d on l y abo ut

21 , 400 pound s of fille t s . Dtlr in g t t.e 1949-50sea sonit ',vasrepor t ed

tha t one of t he compa nr c s was r eco ve ri ng 361, in fi l b t s . I f t hi s f i Gur e

i s r apr e sent a td ee of a l l ccrr pan i c s ar.d al l ca tc he s it would a ppe ar t ha t

t he 54 , 200 pound l an d in g producod ab out 19 ,5 00 pounds of filLts , or

on l o· ab eu t2 , 00 0 poun ds l e s s tl",a2 t h e.tr" co w r c d iror: t h3 v3r y IT.uch

l arger catch ea r l y in 1948 . 'I'ds mi C,ht se r ve to illus t r ate t he undo -

s f r ab Ie ef f e c t of de layi ng t he opening of a f i shery wh i ch depe nd s on a

run of ~i s h ',mi cn are abou t t o spawn. If t he 1'i sru r " i 3 opened a t a

l at e r dat e t h s r e c ar be c-ere f i f'h 0:l t n o ~ r o u n d e and co n r e qu e n t. L y morc

iich ca pt ur ed , but . as a r e su l t of c c t c r-Lor e ta on f ro!": s ~·ICl.in J:~ t t h e r e

i s no t a pr opor ti ona te i n cr e es e inusab l : fist flesh .

I n t he 1949- 50 fi she ry on l y 281, of the fi sh cau gh t 'Je re f emal es .

Thi s is in contrast t o 411, i n 1948 an d 381, in 1948 -4 9 . Th~ t'ema Le a
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we r e a litt l e l ar ge r t ha n i n pr e vi ou s ye ar s but t h~ ma Le s sho wed no

appr ec i a b l e cha ng e . A stud y of age composition shews tha t t he domi -

na ting ag o g r ou p i n male s was V, wh i Lc that f e r f omaI e s wa s V an d I V.

Thi s may be compa r e d with VI (ma l e s ) and VII ( f e male s ) in 19 48 , and V

(ma l e s ) a nd V (femal es) in 1948- 49 . A more compr e hen sive an a l ys i s of

l en gth , age , a nd s ex compo s ition chan ge s is given in ap pend ic e s 5 and

6.

II . The Nan oo so bay fi sh er y

The Na noo se bay fi sh ;r:' of 1950 was open ed f o r t he pe r i od be twee n

February 20 and Marc h 20 inste ad of Dec embe r 1 t o J an uary 15 a s in t he

previ ous yea r . This change wa s inst i t u t ed i n or de r t ha t t he fish er men

mi ght be gi ve n t he op po rtunity to ex pl o i t the gr a y co d st ock whi ch 0r ­

di narily doe s not be c cme av a i l ab le unti l the l a t e wi n t e r mon t hs . The

De cembe r e J a nua r-y o oen i ng of t he 194e - 49 f'Ls he r-y r e su lte d i n an a lmos t

complete fai l ure of t he gr a y cod fis he r)' a t whic h time on l y 1 , 900 po unds

The da y to d a y la ndings from t he 1950 fi s he ry as ob t a ine d f r om the

s pe c i a l l og re cord forms ar e e,i ven i n t ab l e II and a n i llus t r a t i on o f

the gr a ycod cat ch and a vai l ab ilit J' a ppa ar sin f i gur e 2 . Desp i te t he

small s i ze of the Nanooae bay g ro unds and t he heavy concent ra t i on of

boats , t he ca t che s of gra: ' cod remaine d r o raa r ka bLy good th ro ugh out a l ­

mos t the e ntire period . By t he e nd of t he a Ll. o t ed t i me a lmost 146 ,0 00

pounds ha d be e n l and ed a t Vanc ou vo r- , The se f ish , de s crib ed as be i ng

of good s ize a nd co nditi on , f ound a r eady mar kc t and a sat i sfactory

pr i ce .

h s s hown in fi gur e 2 t he to ta l yi e ld dr opped off s l owl y t hr ough -

ou t t he por Lod , but tL3 boa t c at ch - p~r-hour r ema i ned f a i r l y con s tant
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FIGURE 2. Graph of total dally catch and catch per hour o f
gray cod at Nenooae Bay In 1950 .

TOTAL DAILY CATCH
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at 200 poun ds after the first f ew day s . The s ignifi cance of t he h i gh

catch - pe r -jiour at thJ be ginning and towa rd s th e e nd of t he fisher y i s

di sc us s ed i n Appendix 7.

Number Hours
of Boats FISiiiid

Feb .
20
22
24
25
26

~~
Mar .

1
2

~
g
~

i~
12
13
17
19

35 · 0
14 . 0
25 ·0
26 . 0
32 . 5
44 .0
28 . 0

26 . 5
28 . 0
42 .0
45 · 0
26 .0
11. 0
16 .0
16 . 0
14 . 0
18 .5
17 . 5

9 · 5
5 .0

1 2 . 5
17 . 0

8 ,000
6 ,200

15 , 500
11,700

7, 150
9 ,25 0
6 ,350

5 ,7 00
5 ,4 20

10 , 330
8 ,930
5 ,900
2 ,950
4 , 000
5 ,5 00
1,750
2 , 400
2 ,800
1 ,2 70
1, 300

ll:ggg

800

n~
~~g
225

175
200
260
205

40

30
60
50

155
105
245

10

40

48

8
8
8

1 ,000

125
115
155
200

6

90
15
3

25
160

20
10

30

1 ,020
1 ,000

300
220
525
485
360

350
100
63 5
325
100
5 50
500
320

70
90

220
120

83 509 145 , 900 3 , 895 955 1 , 07 2 7 , 290

The 509 hours of f i sh i ng and t h.o r es ultant 146 ,00 0 poun ds of

gr a y cod may be compa re d wi t h the catch made t v/o y~ars p r aviously during

the s ame per t od , a t wh i ch time 22 3 hour s of fis hi ng prod uc ed 42 ,45 0

pounds . I n ot he r words the ave r age hour l y catch in 194 8 was 190 pound s
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while that in 1950 was 285 pound s .

The ge ne r a l c l ose d se as on f or lin gco d ends on Febr uar y 28 , whi ch

acc ounts for the sudden appea rance of that sp ecies in the catches

s t a r t i n g Mar ch 1. The catch of lingcod in relat i on t o t he t ota l catch

was quite insignificant .

The rockfish catch was a Lcos t e ntirely of t he spe ci e s Seb a s t ode s

f l av idu s , th e yellow- t a i le d ro ckfish , or bl a ck bass a s it i s called by

th e r i ste reen , The s ol e ca tc h , although compose d mos t Ly of l emon sole

als o inc lu de s quantities of r oc k so l e , bri ll , and flounder .

The s i ze and a €ie of €iray cod

A s ampl e fron: t he commer c i a l ca tch contained 81 fish which ranged

in s i ze f ro n: 48 to 76 cen t i met re s . Appr oxima t e l y 681. of these wer e

thre e -year -olds with an ave ra ge s i ze of 56 .7 centimetres . About 281.

were four - year-o lds wi th an ave rage size of 63 . 8 centime tre s . The r e ­

maining 31. we r e t wo and f i ve-ye ar-ol ds .

According t o Miss Peterson , who has conducted the analyse s , t he

very r a pi d gr owth rate i s c onside rably hi gher than th at fo und i n f ast

growing ( i ns hor e) popu lations of cod on th e At l a nt i c coast .

A more canple te pre sentation of t he age an d l ength anal ys i s i s

given in Appendix 8 .

II I . Rec ommandation

In setting up periods for fi s hing i n restr i cted areas such a s c ape

Lazo and Nano ose bay , th e following questions hav e to be cons id er ed :

(1 ) I s t he period e a r ly enou gh to a s sure th e capture of fis h while th ey

ar e still in a good co nditio n f or marke t ? ( 2) Is t he period l ate en oug h

so that t he ma i n run of fi sh , if l a t e , wi ll not be mi s sed ? (3) Is the

peri od of suffic i en t l e ngt h to be c onduc ive t o a mode rate intensity of
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fi sh i ng and to a more or l e s s pr olonged flcm of f i s h t o t he marke t ?

At t smpt s ha ve been made in t he pa s t to e s tabli sh peri od s which , in

t he light of pr ev ailing knowl ed ge , s een t o be t he r.c at su i t able , both

f r om t he bi ologica l a nd e conomi o s t a ndpo i nt . CornpLe t e s a t i s f a c t i on of

t he ab ove c onditi ons , nowe ve r , can come on ly when s ur r t c i e nt informati on

is co llected to o nab l e th e a ccurato predic t io n of the mown:e nt s of fi sh

an d th e con sequen t course of t he f i sh Jry . I n t h e maarrt Ime t he an nua l

r e comme nd ations mus t be ope n t o modific ation in ke epi ng ' lit h t he ad vanc e

i n kn owl ad ge of t he many compli ca ted bi o l ogica l and oce a nogr a phic fa ctors .

I t is hope d t ha t s uc h modification s wi ll l o ad t o t he mor e: e f f e c t i ve

uti l i zat i on of t ha fish s t ock s of t ha strait of Goor gia .

The f oLl.owi.ng r-c comncm at.t ons arc made fo r the cape Laze and

Nan oose bay f i sh6 ri e s for t he wi nt e r of 19.50- .51:

Ca pe Lazo . I t i s r e comten de d thet thi s area be o pen ed f rom Dec em­

berl ,19.50toJanu ary3l ,195l(inclusi ve) . Thi s s hould notonlyac-

comoda t o an y late ar r ival of t he f is h on th e g r ound s (as was the ca so in

th e past sea s on ) but sh ou ld a lso sprc ad t.he eff or t out ove r a l on gor

pori od an d t h" r oby a s su r c a mor e pr olo nge d suppl y offi s h t o t he mar ke t .

It is not f e Lt, t hat t ho t wo wee k e xt ensi on wi ll mat.c r-La Ll. y aff ect t he

quali t y of t he f i s h l ande d .

Nanoo~e Bay . It i s ro comrr.ende d t hat t his area be opened f r om

Febr ua r y 20 t o N'ar ch 20 , 19.51 ( in clusi vu ) . ThG da te s are t he same as i n

the pa st sea s on a nd s e em t o con rorm -,nt h tho bi o l ogi cal and e conomi c r e ­

quiremen ts .

It i s f u r t hor r-e ccmmcndc d t ha t th~ Depa r tm"n t givo not if ic a t i on of

t he r c openi ng woLl, i n adva nce . AlthOUgh th or o war e no ob j ec t i on s r e ­

l a tive t o t he off ic ia l op en in g in the past s e as on, t hor e were a f ew

complai nts t ha t t he no ti fi cati on of e xte ns i on of tho cape Lazo f i sh 0ry

did not r e ach all of th e t' Lc e t .



Th~ poss i b l a re lationship of l emon so le catch to changes in oceanogra ­

phi c conditio ns a t cap e Lazo .

At te nt io n has a lready been drawn to the difference betwoen t he

cape Lazofishe r i es of1948- 49 and 1949 - 50 ( see figure 1 ) . There i s

a pos s i b i li t y t ha t th e fai lure of till main body of l emen so les t o

appo ar on th e p,r ounds in th e 1949 -50 soason until t nc middle of Ja nua r y

was relat od to some ocean cg r aph f c condition whi c h did not exi st in t ho

prcvious s oa s on .

Analy s is of reeords from t ha cape Lazo weather station has bee n

a t tempted in t he hop e t hat di f f ere nce e in meteorological conditions

might give some clue to t he diff er en ces in oc eanographic condi tions .

I n t he th r ee months pr ecedin g th e fishory (Se pt ember - November ) t he

mean ai r temperature i n 1948 was 45 . 9 °F . a s compared with 50 .4 °F . in

1949. Si nc e t IDr e were fre quen t peri ods o f hi gh win d in t hu ae mont hs

it mi ght b e pr o sumcd th at water t crapsr at.urc s wer e s onnwha t highc.r i n

1949 than i n 1948 . If it is eor re c t to pr esum e rurtn ar that apawni ng

condi ti on of th e lemon so l e is d ep end ent on t empe r-at.ur e -c- t.hon th ere i s

a poes LbLt Lt t y t hat high~r wat er t emperature s in 1949 delayed mat ura ­

tion of f i sh which in turn de layed their arrival on the gr ound s .

I t will b e n ot ed i n figure, that t he av ai la bi li t y of l e mon so l e

incre as e d sha r ply afte r t he s t or m on Dec ember 17 and 18 , an d that a

very mark3 d i ner e as o occurred a f te r t he storm on Janu ar )' 1 2. Ther e i s

an indica tion , simi l a r to that found in t he stUdy or the gray cod a t

Nanoo s e bay (Append i x 7 ) t hat good catches follow st orms . The high

ava i lab i lity on January 20 do es not nec e ssari l ycontradictthissug­

gest ion s i nc e it is possi bl e t hat th er-e was an a ccumu Latd on of fi s h
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dur i ng t he five day period of no fishing prior to that date ,

°The t her or not t he mechan i cal action ( per se ) of a storm or t he

re su l ti ng change in teeperature or salinit;' structure provided the s t i ­

mu l u s fo r th e movement of fi sh down in t o de e per wate r and hence ont o t he

trawli ng gro und s , is not a s ye t clear . Unfortunately, because of the

ab se nce of th e r es e a r ch vessel , it wa s not po ssible to make an ade qua te

co ve ra ge of temp er atur e change s during t he fishing se ason . However , a

few r e cor ds have been made available by the Pacific Oceanographic GrOup

which has one of its "Ge or g i a St r a i t " s t ati ons on tho cap e Lazo gro und ,

A ba t hyt he r mogr aph r ecord taken on Dec ember 6 (a t the time of r elatively

poor fi sh ing ) showe d a temperature structure whic h was almos t compl ete ly

i so th erma l (4 7 ' osoF . ) t'r om th e surface t o t he bottom ( 40 fat homs ) . An-

ot he r r e cord was taken on January 16 , th e day af te r the first r e ports

of ex cep t i ona lly good ca tc he s . Thi s shc vc d th e pre se nc e of a r elat ive ly

co l d upper zon e ( i s ot he r ma l , 40° F .) from t h o s ur f a co t o a dapth of 15

fathoms . Between 15 and 20 fathoms t he t cmpcr e turo r os e sh arply to

45 °F. Fr om 20 to 45 fathoms (bottom) there was a gr adua l Lnc r e as a to

Pr e -seas on s ampl i ng r'c ve aLc d t h at very f ow f'oma Ic l emon so Ioo wore

inhab iting depths gr eater than 20 fa t homs . Appar ently this condition

e xi s t e d through out per i od I of th e fishery since mos t of tho catch on

th e more f re quen t l y trawl ed grounds was compose d of malo fish . I n

per i ods II and III t he r e was a marked incre as e in th e percentage of

f emales (s e e Appendix 5 ) . It is con cei vable that this influx

was a r e sult o f the movement of t he shoal dwelling f'ema Le s into de c pc r

wat er i n advance of the do wnward progressing mass of c old su rface



The a va i la bi li t y of l emon so l e at ca po Laz o

I n s t udying t he ch ang es in abu nda nce of Lemon so l e on t he cape

Lazo gr ounds us e ha s be en J:ledo of t he spc oLal l og r ecord f or ms distri -

bu t c d to the fiEmrlOOn prior to th e fishing season . The s e supplied

data on th o d ai ly cat ch of e ach ape cf c e t oge t.:c cr with t he number of

ho ur s fi shi ng , f r om which wa s e xt r acted information on U", ca tch- pc r -

Bc,forc. thGcatch-effortdatacanbeus ed t e giw anexpression of

ava i la bi lity th ey must be h undLed i n s ue r; a way as t o e liminato th e

distor tion c f't'e et s of a numbor of f actors . Ths first of t nc se might be

con ve ni ently ca lled tho swci es f a ct9£. . To use t he cap e Lazo f ish" r y

a s an e xample , i t is common kn owl edg e among t he fislli rmon that t he r-o

a r c t wo di stinct f isheries in the L'lZ~ ar oa - o-one in t he northorn par t

f or so Ic e an d t he oth e r i n the s ou t har n par t for do gfi sh . Sin ce th e

bo at s of t en fi si", in b oth arc us \~ one d ay it has be on virtually im-

pos sd b Ic in the pa s t to s e pnr-a t o from th e- l and in g r epor t s the amount of

tim.; sp en t i n fishi nr. fo r so l es an d th e amount of t ime sp ont i n fishing

for dogfish . Thus t he i nf or mati on f ro m t he t ot a I catch f igu re s fo r t he

1947- 48 and 1948 -4 9 s e es onsthat the c 2.tchespClrhourof so lClswe r o 220

pound s an d 160 pounds , r e ap.sct I ve Ly , is Copt to be mi s leadi ng since t here

was n o infor ma t i on on j ust how much time was spe n t on t he lowe r gro und

i n search of dogfi sh .

To ove rc cme t his deficienc y a map ( f i g . 4) './O S incor por ated with

th e 1949 -5 0 l og sheet s which would ena ble the fishermen t o give some

i n dication of t he approximate ar e a coverod e ach da y . Frco the se re ­

cor ds it was poss ible t o sep ar ate th e fish3ry for s ol es i n areas 1 , 2 ,
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3, and 4 ( he nce f or t h t o be re rc r r cd t o a s a r ea A) f r om t he f isher y fo r

do gfi sh in areas 5 and 6 ( hence f or t h t o be r c f orre d to as are a B ) .

Total fi gu r es in di c a t e t hat wl:i l " 49 ,00 0 pou nds of s oIe s an d 150 pound s

of dogf i sh li ver ',"e re taken in ar ea A, 5 ,100 pound s of soI o s and 11 , 690

pounds of d ogf i sh wor e taken in e.r e a B. Tho ca l cul a t io ns of a va i l -

abi li t y of Lemon s ol e s ar c b a sed on t ric ca t ch a n d e f fo r t e xpended in

are a A only . I n t his way t he majo r part of th e d i s t or t i on cau s ed by

th o; sp "ci ,, ~ f a ct or is e Lfmi na t.e d . The s ca son a L a ve ra ge ca tch por hour

in area A du r t ng th~ 1949 -50 s e a son was cp pr-oxi mat.e Ly 140 po und s , whi l e

th at f or t.he en t i re Lazo area was l es s th an 120 pou nds . Thi s l atte r

fi gur e may be c ompa r ed in t able III wi t h s i mi l a r gro s s averag e s f or

t he t wo pr e ce d in g s ea s on s .

Hours
~

Pound s
801:;s

Pounds of
~

Hour

Pounds of Pounds of
~D06ftishper

1947 - 48 347 76 , 500 1 , 505

1948 - 49 295 47 ,6 30 1 60 1 , 880

1949- 50 54 , 165 11 ,8 45 27

194 9- 50
(cor r e ct e d)

354 49 ,05 0 150

86 5 ,1 00 60 11 , 690 135

I ncluded i n t his ta b l e a r e s ea sona l ca t ch fi gur es fo r dogfi s h and a d­

j ustedfi gu res for t he1949 -50 s e as on invo1vingse parate c onside ra ­

t i on of t he two f is hi ng gro unds . By s e gr e gat in g t he catches in area s



A and B a ver y mar ked dif fe r en ce i s produced in t he ca lculat i on of

cat ch-per-h ou r of dogfish . 'tThe n th e entire area is con side red the

catch per hour was onl y 27 po und s , but in area B it amounted t o 135

pounds .

The data i n th e f ou r t h colw:m of tab l e III s ugge s t a dec line in

overall ca t ch par hour of l emon so l e over th e t hr ee yea r peri od . How­

ev er , since th e fishe r y in 1947 -4 8 occurred ve r y mucn l a t er than tho se

in 1948 -49 a nd 194 9 - 50 it cannot very wall be compa re d . Fur t he r mor 0 ,

it is kno wn t ha t effor t expend ed on dogfish in t he 194 8 -4 9 fi s ha ry wa s

only s ligh t , which woul d su ggest tha t t he cat ch pe r ho ur of s oles vzoul d

not haw been affected markedly i n t hat ycar- b:' a scgr e ga t Lon of t ho

e f f o r t e xpe nde d on t he t wo s pecies . Honc c , it ma y be more r-oaaonab Lo

to co mpar e th e 1948 - 49 fi sure of 160 pou nds with t hc 1949 - 50 f i gure f or

ar ea A whic h wa s 140 pounds . considering t hc limitations of t ho da ta

it i s do ubtful t hat th e decline in 1949 -50 was significan t .

I n order t ha t proper Lnt.e rpr-ct.at t o n mi ght be gi ve n to t he r esult s

of tag r e cov e r-t c s it ha s be e n nc ce s sa r y t o aSSGSS th e a va i lab i li t y f or

a number of per rods dur ing t ho fishe ry . Advan t age ha s bee n t a ko n of

three natural jc r t od s : ( I ) De ce mber 1-1 8 , 1949 , ( II ) J anuary 8 - 15 ,

1950 , and ( I II ) January 21-30 , 1950 . P_riod I was s e par-ated from

pc r Lod II by the Yu l e- t i de se as on a nd pc r Lod II was sc par-at. ed from

pe riod III b y the six day Lapse bc t wcc n t he off i c ia l end ing of tho

fish Gryandthcbeginningofthe c xt ensionp.:riod .

The ca lculation of ava ilability duri ng oa chof the th r oopc r i od s

ha s e n t a i le d th e consider ation of t he period f actor whi ch must b e

account ed for when certain of th e boat s e ng age d i n fish in g do not

op erate during th e en t i re eo aao n , and t he boat f actor which mus t be

a ccounte d for when t he re a rc e f f i c ie ncy differen ces betwoen bo at s .
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I n the i nterest of brevity a detailed explan ation of thi s weighti ng

procedure ha s been omi t t ed . The we ight ed a verage ca t ch per hour of

fis hi ng du ri ng ea ch period as dete r r.ined f or are a A at cape Lazo i s

given i n table IV .

The weighted av er ag e ca t ch of le mon soles per hour of fishing in
are a A a t ca pe Lazo dunnL the t hree period s of the f l Gh"ry .

-,lfe i gh t ed avera ge
catch per hour of 65 270
fishing ( pounds)

The unwei ghted dai ly a ve rage ca tch per hour of fishing in area A

was s hown pr e vi ous l y i n figure 1. It was noted th at a high l e vel of

ava ilabilit y a ctua lly did not e xi s t throu gho ut th e whole of period II ,

but rather was confined to the c l osing d ays of that period . The us e

of averages for rather l eng t hy pe r i ods has u nf or t una t ely ob s cu r edtoo

t rend s wIthin periods. This ha s been una void able , not only b ecause

of the sporadic n ature of th e f i she ry , but a l s o be ca use l at er compar i ­

so ns with popu l ation estinat es (Appendix 3 ) hav e ent a iled the us e of

data which could not be refined to snorter periods t han those used .
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APPENDIX 3

The r es ults of l emon sole marki ng and tas gi ng e xre rime nt s a t ca pe Laz o

During th e mont h precedin g the fishery at cape Lazo an exte ns i ve

marki ng and ta gging pr-ogr-amme ",la S ca r r i ed 'out on t he cape Lazo grounds

and in t he adj acent oIoe e d are a of Bayne s soun d . The pur pose of this

exp eri ment was t o obtain esti ma t es of popu la t io n siz e and fis hi ng in ­

tensi t y and t o ga i n an unler standing of t he r elati ons hi p of th e popu ­

l a t i on of l emon sole at cape Laze to th at i n the much d i s pute d c l ose d

area of Baynes sound . Acc or di ng l y , there were re le a sed on t he ca pe

Lazo g r ound s a ppr ox ima tely 830 tagged fish and 2 ,200 fi sh marke d by

the r emoval of one of the pec t ora l fi ns , In Bavne s s oun d over 1 ,500

tagged fish were lib er a t e d along with 7 . 200 marked fish . Most of the

t ag ging and mar ki ng in the i n si de waters was carrie d out ma inly be ­

twe en Union bay and t he Comox ba r (s ~ ", fig . 5 ) i n orde r t o ensu re ad e ­

quate r ecovery i f t he r e was e xt.cn s t ve out war d migration acros; the bar

to th~ Lazo gr ounds .

Tagged fi sh 1Ik, i OO were ca ptured by the fishermen were tu r ne d over

to th e c ont a ct man upon a r riva l a t va ncouv er . Ho·.se ve r , th e f i shc nne n

wer e not e xpe c r cd t o make r e co veri e s of marks . Thi s wa s done by the

conta ct man and hi s a s s i s t an t a t Vanc ou ve r . Fr equ ent s amp Ie a of 1 ,00 0

fish we re t ak en f r om th e oomnnr ot a I catch t hro ugh out th e c ourse of

th e fisher y and exami ned fo r the pe r-ce nt age of marked fi s h .

1. Estimation of abu nda nce f rom mar ks

I n mark i ng the l emon so los a t ca pe Lazo no cons ide rat i on was

€,i ven t o t he size of f ish . Thus it had t ob e pre sumed that not a ll

mark ed fis h would b e l ar ge enough for mar ket and that a certain pe r ­

centage would e scape through the ne t s or be cul led by th e f i she r men .
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FI GURE .5. A map showing t he areas ( shad ed)
on ei t he r si de of . t he Como b ur
where t agged a nd ma r ke d rt r.n were

rele as ed .
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I n order t o ca l cu l at e the pe rcent age of e ffective mar ks , t ha t i s , t he

pr ob ab le pe r ce ntage whi ch woul d be retained by the fishermen , t he pe r -

centage length f re que nc y polygon f or all mark ed fish was super i mpose d

on thatforthe comroerc i al cat ch i n e e ch pe r i od. The re g i onof over la p

th en g i ve s a per centage b y area of the effect ive mark s . An e xamp le i s

given i n f i gur e 6 . Fr om t h is ca lculation i t was e s tdri at.e d that du r i ng

t he first pe riod 801. of t he mal e an d 731. of th e fema l e marks we re

e f t'e otd ve , The e f f e ct i ve mar-ks i n t he la ter per i.ods were almost t he

s ame , be i ng 8110 and 7210 r espective ly .

Using t he wei ght.cd catch for each pc r i cd t oge t her wi th l ongth ­

weigh t da ta it was po s sible to e s t ima te th e number of fish landed during

ea ch pa r Lod , Si n ce t he ratio of mar ked to u nmar-k ed fish was obtai ne d

by aaep LLng it was t hen pos sib l e t o dltain a n est imate of th e probab le

number of marks l a nde d i n ea ch pa r Lcd , Then , by th e us c of s i mpl e

pr opor tion a ro ugh es timate was obtained of the probab l e number of

c0 mm0rci a l - s iz3d fishon t hc g r ounds .

I n th e commc r c i a L l an di ng fo r p er iod I , 3 ,4 74 fish wor e axami nod

and 36 mar ks wer c r e covered . Of 1, 652 fish e xami ne d in pe.r i.od I I , 8

were marked f i sh , and of 6 ,943 fi sh e xami ned i n po rf. od III, 31 wer e

mar ked . The ensu ing ca lcul at ions of popu la tion size in th~ th re e

pe r i ods a re summar i zed i n t able V.

12, 200

8 , 710

47 , 520

1 ,66 7

1 , 530

1 ,4 96

137

34

222

I

II

III

A summary of tl: e calcul a tion of populati on SiZ 0 from th e
r eco very of mark ed fi sh .

Number of Mark s Number of Prob ab l e Number of
Period Estimat ed At Lar Sie FIS h Landed Commerci al Si z'.ld

Re covery &sh at~

148 ,000

392 ,000
320 ,000
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The populat i o n e stimate f r om mar ks c onf irms t he r e sults of the

s t udy of avai l abi lit y i n Append i x I, that t t e popula t ion was of gr e a t e s t

size i n pe r iod I I. However , a more de ta i 1ed considerat ion of thi s re ­

l ati ons hip ha s bee n r e se r ved f or a l e t e r s e cti on .

I t mi ght be argue d t hat ca lculati ons bas e d on t he r e cove r y of

mar ke d f is h are not as a ccur ate a s those based on t he r e cover y of

t agged fi s h . I n the f i r s t p lace marks ar e -not a s read ily di sc e r n i b l e

as t a g s and s e condl y , it i s necessary t o app ly an ad j us t ment of ques ­

tionab l e a ccuracy f or th e e s t i mate d number of effec t i ve mar ks . How­

e ver , th e me t hod ha s one i mpor t an t advant age i n tha t t he r e ccve r y f or

th e v ar ious s ize g r oups will be more closely pr op or tional to t he ac t u a l

s t r eng t hs of th e s iz e gr oups . It i s r eas onable t o presume th at if th e

fisherman i s una ware of t h e pr esenc e of marked f i s h i n hi s ca tch , t he

number of mark s amongst f i sh o f say 30 ce nt i mot.r -es which he re ta i ns

for mar-kc t shou l d be i n t he same r a t i o a s mar ked t o unmark e d fish of

30 ce ntime t r e s whi ch happen to be r e t ur ne d t o the water . On t he ot he r

hand , where t a gs a re involved , unders i zed t agged fis h when cap t ur e d

wou l d be r et ai ne d b y th e fism rman , but had t h.ir e be on no ta gs on

t hos e> fi sh t hey would pr obab l y ha ve bcc n r e t.ur ncd to t he, wat e r . Thi s

proc e ss of disproporti onate se l ec tion woul d t end to d i s to r t any ca l ­

cu lat io ns of po pu l at ionsiz0 an d fi shingint en sity .

2 . The e s t i mat i on of a bundance f r om t ags

As in th e p revi ou s s ec t i on th e weight ed total catch fo r e ac h

pe riod ha s be en emplo yed to e s timate the nunbers of fis h l ande d . It

was t hen pos s ible to obtain t he r atio of t agge d t o untagged f i sh in

t he co mmercia l cat ch . 'tii t h the aid of a n adjusted es t ' ma t e of t he

pro ba b le maximum number of t ag s at l ar ge a ca lcula tion was made of
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the population s i ze in e a ch pe ri od . A s ummar y of the se ca lc u la t i ons

is gi ven in t able VI.

A summar v of the calculation of populati~size f r om the
r e cove r y of tallged f i s h.

Pe r i od Number of Tags Nunbe r of Prob able Nunber of
Reco ver ed At Larg e FiSh Land ed Commerci al Sized Fish

at Large

56 814 12 , 200 177 , 000

758 8 , 700 300 , 00 0

92 736 47 ,5 20 380 , 000

It wil l be not ed tha t whereas the estimated popu lation f r om marks

was greate s t in period II , the gr e a te s t s ize a s e s t i mat ed f rom tags

came i n pe r i od III .

A gra phi c comparison o f t he pop ul ation sizes de t.e rmt ned b v marking

and tagging is sh own i n fig ur e 7 a lo ng wi th t.he ava ilabi lity figure s

from Appe nd i x 1. A poi nt whi ch is immedi a te l y ap pa re n t is the c l os e

agreeme nt between th e tre nd i n popula t i on e stimated by mar k s an d th at

of ava ilab i li ty . hs id e f r om a r e a s enabl y c lo s e ag r eamen t in the firs t

pc r Lod th e populat ion e s t imat e s b y th e two mothod s ar e wid e ly dive r -

gon t bot h in tre nd and ab s ol u t e numbers . There i s an ag re ament betwee n

pe ri ods I and I II insof ar as r e l ative numbars ar e conc erned , for osti -

mate s by both methods sh ow an i ncr e as e of X2 . 1 from pa r io d I to pa r i od

Thos e r e s u Lt.s suggest t ha t t he t ag ged . f ishr eactaddiffer ent l y

f r om those which wer-e mark ed , o i t ho r ind epe ndently of , or as a direct

re su lt of th e differenc e in t he " f f e c t on t he fish of msr r:i n3 and

t a ggin" .
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Fi gur e 8 shows l e ngt h f requency po ly gons of mar ked and t agged

fish . The mar ke d male s were slight ly small er t :1an t he t agged male s .

The mar ked fema l es wer e much smalle r t ha n t he t agged f emal e s an d wer e

not ne ar l y as 'Mlll r epre sen t e d ( 5'/. i n t he mar k s ampl e as compared with

291, in the t a g sample ) . The se s i ze an d se x ratio difference s may

a ccount f o r t he d iffere nces in recove r ie s . Yet , if th e f ac to r of size

played s eme , par t in t he chance of recove ry , t he n it vo u l d ha ve made

i t s e lf e vi dent i n th o si ze distributi on of recove r ed ta gged f i sh .

Leng th fre QU6n cy po ly gons of tagged and r e co vere d fi sh when t este d by

Iwans of Chi - s qua re , s h oVlc d no s igni f i cant d i f fe r ence s .

A cl ue t o the dl f f e r e nce be t.wee n th e e s t imate s may lie i n the

f'lc t that t he per cen t.age of female s i n the r ocove r e d t a gge d fi s h wa s

22'/. as c ompar ed with 291, a t t he time of tagging , which su gge s t s t ha t

t ho f ema l e s arc movin g away fast er than t he male s. I f t lrl s is t ru e

tha n i t mi ght serve to pa r tia lly e xp l a i n the apparent incr e ase i n popu ­

la t ion (a s dete r n:i ned by t a gs ) in por iod III. If t n.; sample of mar ked

l'i sh cont a i ne d a hi ghe r pe rcen tage of maLe s than t he sarspIe of t ag ge d

!'i s h and if mal e s r cmai n ava i LabL, to t.hs f ish~ ry for a l onger per io d

.f' ·t i me than f emales , t han i t is re a sona ble to su cposo t hat popu l a t i on

e s t ima t e s f r om mar ks wou ld f ollow t he t re nd in av ai l ability more

cl ose l y t ha n t hos e f rom t ags .

Whe n t he perc ent age of r ema Io s among t a g Ged fish was dotermine d

fo r ea ch of t he throep"riods itwasfo und that391,ofthorecovorc d

tagged fish in re ri od I wore f en:al es ( a s c ompar od ,'11t h 291, at t he t I rne

of t aggin g ) , only 7'/. i n pe r i od II , and 16'/. in period III. I n Appe n ­

di x 5 it wi l l b o s hown th at durin g period II and III t her c was a sha rp

i n cre a se in t he pe r contage of f emale fish on the gr ounds . Thi s f ac t

':;C'ge t hc r wi th t he appa r e nt decline i n t he p ar ce nt age of t agged f ema le
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FIGure: R. Te ngth freq ue noy polygons of
the Lemon so les whl oh we r e
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fi s h l ends supp or t t o the be lie f t ha t female fis:: do not r eme i n on t he

grounds as l one; as the males . Thu s it mao' be expe cted that t t e taggi ng

exper Lnerrt , si nce i t Lnvc Lved rnore t'e maLaa than did th e mar ki.n s; ex pe r i -

merrt , would tend to s i ve Less a c cura te estimate s of popu lat io n .

3 · E s tir;. u ti on~~~loi tati on

Estir,ates ofthsrateofexploitationat capeLazohavebeen

obtained f rom the pc r cen t u.,c r e co ver v of rrar-ks and t a<!,s . Thes e f'i ~re s

rnus t be c ons i dered on Ly as npp r ox ir.a t t one since su cn f a ct or s as natura l

and ta gr;ing mortality and r ate of r.i e ra tion of f the gr ounds can no t be

gi ve n any qua ntitative e va l ua t i on . ThGratecfexploitationasde te r ­

mined f r an' mar ke wus 393 /1 ,66 7 or 23 . 61" whi le th at de t e r mi ned fr an:

t a l's was 170/ 81 4 or 20 . 7'1• . Eowever , a muc h closer agreemen t wit t th e

esti ma te r r or: mar-ks is ob tained if on ly t i'd ta z.gcd mal e f ish are con -

s i de r e d , t he r e su lt be i nG 132/ 578 0r 22 . e1, . Tl: i si s a not he r in di cat i on

of tl:e d i.f'f'er en t i a L ,,-obi li t~- of maLs s and fer.lales on t he spa wning

gro und . I f the fen:a1e s no ve of f t he ;oro unds more rapid l y t ha n the

maLes , t he c s t Lmete d exp lo i ta tion rate wil l be gr e e t e r when fema le s

Ti'.e rate of expt ot t.a t.Lon ca lc ul ated by Manze r (manu s cr i pt ) f or

t he wints r r i shc rv of 194 8- 49 was found to be about 241.·



APPEIlDIX 4

~,igrat i on of l omon so13 s as shown by t agg !!E..

Of the 194 tags r e cov er cd on the ca po Laz o grounds during the win ­

t crfisheryof1949 -50 , 19 had bco n r c tc a sc d prior t o tho 1948 -49

season and 17 0 had b oen r e Ie a sc d dur-I ng t h ; t wo week period pr ior to

th o 1949- 50 s " a s on . Theromain in g 5tagshadboon r ele as odpriorto

th e 1949 -50 scas cn , not a t cape Lazo , but in th o adjace nt wate r s of

Bayn es sound.

Therela t i ons hi p of . t hc, fi s h i n Ba ,' no s sound t o t hos e i nh nbiting

the cap e Laz o g round i s th e subject of cons id erable interest . Many

f i she rmen contend that the Bayne s so und popu l ation is distinc t f ram

th at in th e ou t s Ido waters and th at an y pr o Longed closur o of t hat a r e a

to t r awb r s would r esult in a great was tage of fish . Heavy t agging

wa s e ar-r i o d out in Bayne s sound, particular ly in the northern par t

be twee n Union bay and t he Comox bar (s ee f i g . 5) i n ord er to dete r mine

whet he r o r not th ere was exte ns i ve moveman t a cr os s th e ba r to t he cape

Lazo ground . During the f irst '.'{eekoftho fishar y one of th e boats

f i s hing a lon g t he sh allow wate r on th e out s id e of th o ba r picked up a

tag r ele a s ed two we eks ea r lie r on t he i ns ide of the ba r . No oth er

ins id e t ag s wer e r oc overod onthe Lazo gr ounds until th e extension

per iod l at e i n Jn nua r y , during whi ch pcr i od f our t ags 'dGre re co ver e d .

One had b een r e I e a ae d just ins id e th e b ar , two had been rc Lee s e d a t

Uni on bay and one a t Fann y ba y . Of th e inside f i sh t ak en outsi de ,

threo ve t:e mature mal es an d two were l arge r emc l os .

A month ar t e r t he clos ur e of t h e cape Laze fi s her y , nine l emon

so l e t ag s wer e re co ver-e d on that gr ound by th e "Investigator No . I " .

Fivo of t h e se wer e smal.L male fis h t a gge d pr io r to t he fish ing so ascn ,
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Thre e had b een r eleas ed at cape Lazo and two had been r ele as ed a t Union

bay .

s ampling in UnLon b ay produced four t a gs u11 of whi ch ha d been

re lea se d i n t hat crea prior t o t hc fiming season . Fi vo t ag s ( a l l l a r ge

fe ma le s ) were re covered a t Fan ny bay. Two ,.,e r e f rom i nside t he comox

ba r , t wo were r r om Uni on ba y , one was rron Deep ba y . and one was f ro m

ca pe Lazo. A cape Laz o t ag and a Dee p bay t a g were recovere d i n Deep

bay .

Four tags wer e pi cke d up b y commercia l vesse ls be twe en Marc h and

J une , 1950 , i n t he a rea abov e cape Lazo( north- · ,e st of are a 2) .Three

wer e fro m th e Lazo ground and one was f r om Uni on bay. One of 500 t ags

re lease d on th e cape Laze g r ou nd a month af ter t he close of th e fishery

wa s pi cked up t hr e e months Lat.e r by a ocmmer cI a l boa t oper ati ng 85

f,li l e s t o t he s outh inPylad es channel.

To su mmari ze t hes e r e co ver ie s it may be said th a t t here is s ome

GJi xi ng i n bot h di r e ct i ons be t we enBayne s SJun d a nd c ap e Lazo .that

s ome cape La ze fish move acros s t he b ar to Fann y ba y and s pawn and

tha t s ome Fa nn y bay fi s h find th eir way t o ca pe La ze and sp awn in

'.ha t area . It wou Ld a ppea r t ha t t he Bayne s so und po pu lation makes

onl y a sma ll con t r i bu ti on to th e fi she r y a t cape Laz o . This i s b as ed

on the f a ct that only 5 tags of t he 1. 500 liberated wi th i n the so und

were cap t ure d outside du r in g t he open season .

There i s strong evide nce to conf i rm th e concl usions of Taylor

(unp ub , man uscri pt) t hat spawning t ak e s pla ce mostly i n Fanny bay .

Taggi ng and spe ci a l s a rrpling f rom t he " In ve s t igator" indica te a · pr o ­

nounce d southerly mo vement in Bayne s s ound wi th the adve n t of th e

spa wni ng s e as on.

Mi g r a t i on of sp ent f is h f rom bay nes s ound and cape Laz o i n a



north er l y direction t owarde Oys t e r r-I ver is s u gge s t ed by t he r ocoveri a s

made s o f ar. Thdr c have b ean i nd icat ions f r om r or me r t agging e xp er-i >

ments th at th er e is s cm", mi gr ation from cape Lazo s outhward tow ard s

the <;,ua li cum bea ch r egion . The 10n8 t a g from Py Lados chann el f alls

in this southerly mi gr a t i on pattern bu t cov ers a much grea te r distance

t ha n an y pr evious r ec ord .
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APPENDI X 5

I.en s t h and : e x composition of l emon soL s at cape Lazo

The Le ng t.h frequency camposit io n of le mon soles taken f rom t he

cape Lazo ground during t he win ter of 194 9 - 50 i s sh ovm in figure 9 .

The Nove mber samp l e wa s taken fr am t he cha r to r e d ve s se l "Phylli s Car-

l y l e " and is a composite of marked and t a cg ed fi sh and samp l e s of

otoliths . The Decembe r and January aampI c s were from t h o camme r c i a l

c a t ch landed at Vanco uv er a nd the Fe b r ua ry aamp.Le was ob t a t nc d by th e

" I nvesti gator No . I " a f te r t he f Is he r y had clos ed .

ThE- mal e s caugh t, during Nove mber "e re on the av er-age abo u t ha l f

a c ent i rretr e smal l er t han t ho : e t a ken in t he commercial catch in pe oora-

be r ( pe r i od I ) , b ut this might be oxp e cte d sinc e till Novembe r s ample

wou l d co ntain a highe r pr e r-ce nt.a ge of unmar kc t ab Ie fi sh . As i de from

an increase in ave r age s i z e of a lmost a ce rrt I mct.r e in male fi s h during

t ho f i rst half of Jan ua ry ( pe r i od I I ) th e ave r age s t zo r emai ne d f air ly

cons t a nt f r am Dec e mber through to February .

Fema le Ie raon ao le s taken in th e firs t poriod of the fi shi ng wer e

sma ll e r th an t hose samp l ed prior t o thE; open i n g . Howeve r , af te r t he

Ne w Yea r thor e was a marked increase i n aver age s i ze of almost 1. 5

cen time t r es . A study of the sex r atio wou l d s u gge s t that thi s chan ge

was th e re su l t of an influx of a body of la rge f'ema Ie f ish . In Nov em­

be r an d De cembe r the fem a l es comprise d urd e r 201. of tha ca tch . I n

t he pd ri od II a ndIII s en pl e s, h owe ver, th ere was an i ncr e as e to 401­

and 301- r espe cti vely . Samp l es t a ken in February showed an almo s t

e qua l r e pr e s e nt a t i on of mal es a nd f emales .

Tha per ce nt age of f ema Ie s tak en in the e nt i re fishery f rom

De cembe r to J anu a r y was on ly 28 . This may b e compe red with 411. and
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381. i n th e r t sne r Le a or 1947- 48 and 1948-49 , re sp e ctively (table VII) .

The f a i l u r e of th e ca pe Lazo fis hery t o ma te r iali ze until the midd l e

of J a nua r y, coupled wi t h t he lo w par ce nt age of f en a l e s in t he catche s

up until th at time su ggest s t hat t he f'ema Le a -ver e unusually l ate i n

t he ir a r r ival on t he gr o unds i n t he 1949-5 0 S6ason . The possibility

thatthis m ght be r elat ed tooce an Cl3raphic co nd iti on s has baen di s ­

cussed in Append i x 1.

Ye ar Pe r ccrr t Femal es
Anrage Size

Male Female

1946 53 316 378

1947 56 317 370

1948 320 382

1948-4 9 38 322 379

1949-5 0 28 38 7

A compa rison of t h e average size of mal o and r'oma Lc l emon sole s

taken in the cap e Lazo a r e a be f or e and af t ·:;rthe r estri ctionofthe

fisher y in 194 7 . shows little indl.cation of any s i gnificant Lncr-case

or dec r ea s e . In fi gure 10, a c ompar i s on is made of th e s i ze distr i -

bu t i ons in th e throe year s of re str icted f ishing . The mode s in male

fish ha ve remained f airly c l ose t o 31 a nd 32 cant imetres, wh i l e th ose

fo r f emale fish hav e r emained close to 37 or 38 cen t i met re s . I n

ne ither se x is th ere any indication of t he pro ;rcssion of a dominant

si ze gr oup .



FI GURE 10 . Len gt h fre quen cy po lygons of le mon sales
t aken f rom t he commercia l catch during t he t hr ee
wi nt e r s th at t he fi sh ery has been opened on a
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APPENDIX 6

Age an al"sis of t he l e reon so le fi eh ar y a t ca pe Lazo in 1949-50

Sampling fro m the r c se ar cn vesse l ha s shown tha t t he di stribution

and mov ement s of l emon solos o n t he ca pt) Laze gro u nd are vGry c omple x .

Not on Ly is ther e se gr e ga t io n ac cor d ing t o sex and age but also ac cor d-

i ng to spa wni ng condi tion . This , c oup led wit h th e a r r i va l and departure

ofobviouslydiff erents chools of f i sh , pr :.s en ts a ver y diffi cult pro-

b Iem i n t ne a ss e s smen t of th e age composition of th e eommsr oi a L ca t ch .

An e xampl e of th e hi gh deg r e e of se gr ega t i on on th e ca pe rAZO

gr ound was r e vealed in th e study of s amples co lle cted f rom a seri es of

depths , 36 f athoms , 39 f athoms , a nd 42 fa t homs , j us t be f or o t he f i s he r y

ope ne d , Tho a ge d i s t r ib ut i ons fo r mal" fi sh f ound i n ea ch samp le a rc

gi ven i n tho t able be lo w. The fe n:al,:; fi s h wer e poor l y r e pr es ented in

all s ampl es a nd t here f ore ha ve been e xc l ude d .

ill IY
36 f . 1. 1 18 .0~ 23 .7 1 6 . 8 6 . 6 6 . 9 1. 4

39 f. 1. 0 9 . 618 .5~27 .4 8 .6 3 .9 0 . 5

2 .316 .112 . 7 21. 3.?!:l 16 .55 . 2 0 . 9

With incre as e in depth t he mode s s hi fted (wi t h s ome cv c r I apptng l

from V t hr ou gh VI t o VII years . The a vcr-ago Icng t hs in th c sc s ampl e s

wore 308 mm. , 320 rom. , and 317 mm. , r cs p:;ctively, with mode s movi ng

from 305 mm. to 315 nun. , t o 330 ram, Thus it is ap pa re n t t hat th e ago

and s i ze composition of the cat ch of a boa t de pen ds t o a v,:;ry gz-ea t

e x te n t upon th e amount of time whi ch is s pent in fishing a t th e va r i ou s

dop t .hs ,

Tho pi c t ur e is complic at ed further by t he ar r i va l on t he gr ound s

of s ch ools of fish which , f or r~ ason of di f f e r ence in gr owth co nditi on



- 28-

on th e summc r f ee d i ng ground s , arc distinct ly diff e r e nt in their age

and s i ze compositions . Fi r st i ndi c a t i ons of this complication a ppe are d

i n th e compar i son of the ag e composition of the catches mad e in th e

win te r s of 194 7- 48 and 19 48 -49 . In a arapIe s t'r ora t he 1947 -4 8 catch t h&

bes t r e pr e s e nt e d age gr eup among male fi sh was ai x-ye e r - o Ids while

aao ng f emales it was five -y e ar -olds . In th e f ollowing year a s ampl e

taken early in January showed t he s tr- on ge s t age gro up both in mal e s

and females to be five -y ear -o ld s . y.; t , t he fish wer e actua lly l arger

th a n those tal<.eninthe 194 7- 48 se ason .

I n t , na i vesampling i n t he 1949- 50 s e a son has r e veale d ver y pr o -

noun ced i n t ra - seasonal ch an ce s , In figure 11 a r e shown the age fre que n­

cies f or the three periods of the fishe ry . In period I (Decembe r) s i x­

yea r -o ld s predominated <a.r::ong male fish while five - and s i x- ye ar -coId s

predomin ate d among f ema l es . The age - length paradox observed i n t he pr e ­

vi ou s season appears in t he samples for period II . The dominating age ­

gr oup in male s dropped t o five - yea r -o l ds whi le tha t in females droppe d

to f our -y ear - olds . Howeve r . if reference is mad e to fi gure 9 . it will

be obser ved tha t i n per i od I I there was a mark ed incr ease in a verage

size ove r t hat i n pe r-I od I.

I n period III , t he mode in male fish r emained approximately t he

same as t ha t in period I I a t f i ve - ye ar - olds bu t th er e were more s i x­

yea r -o ld s . Among th e r emar e s th o mode sh i f t e d b a ck to much th e same a s

t ha t in pe r iod I . Eowever,the sG fish we r c still much Lar-ge r than tho s e

t ak en i n per i od I .

I n vie w of the marked i nt ra - se a so nal changes it is very difficult

to assi gn an~ age c ompo s i t i on f or the19 49 - 50 sea son, whi ch in

t ur n makes i t ve ry difficult to givo an ac curate picture of inter -
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APPENDIX 7

The a va i la bili ty of gr ay cod a t Nanoo se ba y

The a vai lab i li t~, of g r ay cod in the Nanoo se bay area ha s bee n

ca lculat e d for daily periods . The catch -e f f o r t data f r om tab l e II

have b ee n appr opr i ately weigh t ed t 0 5 ccountfor t heper iod and bo at

f a ctors an d a gra ph of the da ily av ai labil i ty ap pears i n f i gu r e 12 .

Per i ods of h i gh ava ilability occurred sho r tly5f te r the open i ng

an d s hor tly be fo re the closure of t il e fishe ry . Our ine '~ he s i x t e en

day s be tween t he se period s the a va i lability f l uctuate d close ly a r-ound

200 po unds pe r hou r .

I t is v e ry apparent t hut h i gh a va i l ab il i t y occurred Lmrae d i ate Ly

a f t e r peri od s o f stormy weat.he r vt lich f or ced t he boat s t o sus pe nd opera ­

t i ons . Thr ee poss i bl e e xp I a na td oris of t he se fluctu ati ons p re se nt t hem­

se lve s : (1) if t he gray co d t e nd t o move t o ina cc es s ible a reas whon

t .ne g r oun d s be come d i nt.ur-bed by t he t r awls t hen it might be e xpe c t ed

th at th ey would re t ur n when bad wea t he r forced a s uspen s i on of the

f i s he r y , or (2 } if t he gra y cod are constant l yarr i-;ingon t he gr ou nd s

t hen a s us pens i on of the fi sh er y wou ld resul t i n an accum u lat ion a nd

co ns eq uent l y a n i ncre as e in ava i lability , or (3) stro ng easte r ly wi nd s

n i gh t have had a more direc t effe ct on g ay cod movement a i t.he r- by

se tti ng u p current s whict d irect t hem i nto t.he b ay or by af fec t i ng

t he d ist ri bution an d ab und a nce of f e dd( he r rin g ) i n t he bay .

I n vi e w of the sma ll s ize of the Nanoosc b ay g r ou nd i t i s d iffi ­

cu lttobeliov e t hat a pvri od of f our da ys ofi nt c ns i ve fi sh i ng hud

t o " lap se be f ore t he d i sturbance be ca rte suff ic ient to cause too g ray

codtomigr a t e onto t he r c a f s . :: ol'IOVJr , it is ve r v di fficu l t to say

whether on e s up posi tion is an y more plau sib le t han t he ot.h ar s ,
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Rep or t s th at boat s wer o muk i ng t heir goo d hauls only in th e ea r l y

morning sug gc e t e d t ha t a va ilab i lity mi Ght b e Lrrt i mat al.y ti ~d with

light condi ti ons o r t ha tid al cyc le . Howe ve r , no cor r oLet.t on in ovi. -



APPENDIX 8

The l e n8t !1 an d nge of g r ay cod

I t ill or di narilyvf;r y di f f i cu lt t o colloc t ade qua t c s amplils of

gr a y cod for oto lith s aJnpling ' princ ip ally b o cau s e it en ta i l s t he

ccr ne r i ng of a l arge pound a ge of unp ro ca s sc d fi sh . Thduseoffi l -

lotted s pe c Ime n s a s i n th e cas e of fl'it fi sh is Imnos s i b Ie at ne e gr ay

c od a rc us ually he ad ed ju s t prior to fille t tins . Sampling i s f ur t he r

c ompl l ca tc d by t l:" l e ek of a me an s t o dete rmine t he se x of the fi s h

s i nco th e, T nr e l and ed in a dre s se d condi ti on .

One s ampLe of 81 unsex cd Gray cod was co l Lc c t.ed from th e 19, 0

Nano os e b ay eo mmor c i e L catch . The r esul t s o f otol i t h r-a ad i ng u con ­

du c t e d by IH ss R.I. Pa t e rson a rc show n i n f i gure 13 to gethe r with

t he l en gth f r equ ency po ly gon s fo r t he who l e s ample and for c a ch ap;'"

gro upin thescmp l c .

If t h is s ample is represen t at ive of t ho corrmer cLe L catch i t wou l d

appe ar that th e f i she r y is dc pc rd e nt to a Lcr-ge e xta n t on v~r)' you ng

fish . b.ppro:dnata ly 68'1, we r e thr e e - ye ar -o l d s , 28 ~, wer-e fo ur - ye [.r ­

ol d s , and t he r cmc.f m ng 41, were t wo - and fi vo - ye c:-- olds .

The fact t hat t he three - ye ar -olds cve !'c. ~:o d ,6 . 7 cms . i n l e ne;th

is indi ca t i ve of a vcr~' r ap id " r o',lt h r ut, e i n th e first f ew yc a r s of

life. Thi s i s a sone wha t f uet er rate t h an t.h at ob scr ved fer t he in ­

s hore popula tion of Atla ntic co d- - bu t pe rhaps may be e xpe c t cd i n vi ew

of t hc h i ghe r weter t ",:p~raturds en t~.i s cc ca t .



le n gt h Fr e que nc y of
2- Year-O lds .

FI GURE 13. Age an d l e ngth f r e que ncy gr ap hs of gray co d ca ught
a t Nnnoo se Ba y i n Mar ch , 195 0
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