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IN T R O D U C T IO N .

In  th e  au tu m n  o f 1936 a n  exp erim en t in  h e rr in g  ta g g in g  a n d  recovery  w as begun in  
so u thern  B ritish  C olum bia. T h is experim en t, involving th e  use of in te rn a l iron  ta g s  and 
th e ir  recovery  w ith  a  specially  designed induction detec to r, gave  re su lts  w hich ind ica ted  
th e  su itab ility  of th e  m ethod fo r  s tu d y in g  h e rr in g  popu la tions u n d e r th e  conditions c u rre n t 
in  so u th e rn  B rit ish  C olum bia. C onsequently  a  p ro g ram m e invo lv ing  th ese  techniques w as 
developed: (1) To in v es tig a te  th e  in te g r i ty  o f so-called local popu la tions as de term ined  by 
rac ia l stud ies (T este r, 1937) ; (2) to determ ine th e  n a tu re  and  e x te n t of h e rr in g  m ig ra tio n s; 
(3) to  give some in fo rm atio n  on th e  in te n s ity  o f fish ing ; and  (4 ) to  help  in te rp re t  o ther 
fe a tu re s  of th e  h erring -fishery .

Pub lished  re p o r ts  on th e  w ork  in  p rev ious y ea rs  (H a r t  and  T este r , 1937; 1938) have 
dem onstrated , am ong o th e r th in g s , th e  m ovem ent of fish fro m  the  S tr a i t  of J u a n  de F u ca  to 
th e  fish ing-grounds on th e  so u th -ea s t coast of V ancouver Is la n d ; th e  f a c t  th a t  th e re  is a  
c e rta in  am o u n t o f m ig ra tio n  from  one fish ing  a re a  to  an o th e r , a lth o u g h  th e re  is  a  definite 
tendency  fo r  fish to  r e tu rn  to  th e  sam e a re a ; an d  have  g iven  ind ica tions t h a t  on th e  e a s t 
coast in  1937 a  m in im al e s tim a te  o f th e  in ten sity  of th e  fish ing  w as 21 p e r  cent.

T he p re se n t re p o r t  adds fu r th e r  d a ta  to  those a lre ad y  obtained and  reco rds th e  extension 
o f th e  w ork  in to  th e  a re a  n o rth  o f V ancouver Is land . A dditions to  equipm ent an d  changes
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in  techn ique a re  described in  some detail. T ags reco v e red  du rin g  th e  1938-39 season a re  
recorded  and  discussed, and a  l is t  is p resen ted  of the  ta g s  used  since th e  p re p a ra tio n  o f th e  
la s t rep o rt.

T A G G IN G  M E T H O D S.
T a g g i n g  E q u i p m e n t .

K nives an d  guns used fo r  ta g g in g  w ere  of th e  sam e design  as those used  in  p rev ious 
y ea rs  (H a r t  and  T ester, 1938).

T he floa ting  pound a lread y  described (loc. c it.) w as ag a in  used  fo r  re ta in in g  h e rr in g  
from  com m ercial n e ts  fo r tag g in g . T h is p roved  difficult t o  handle d u rin g  th e  b ad  w ea th e r 
p rev a len t d u rin g  th e  early  p a r t  of th e  h e rr in g  season. A t  th e  end of th e  season a  successful 
t r ia l  w as m ade using  th e  36-foot live-w ell b o a t “  V irago  P o in t  ” fo r  th is  purpose. L a te r  the 
34-foot salm on-tro ller “ W hiff ” (F ig . 1) w as used  m ost s a tis fa c to r ily  fo r  ta g g in g . H e r hold

Fig. 1. B oat fitted  w ith  b a it-tan k  as used in  tag g in g  herring . 
(B ) B ait-tank .

w as fitted  w ith  a  b a it- tan k  5 fe e t long, 3 fe e t w ide, an d  4V2 fe e t deep, supplied  w ith  sa lt 
w a te r  by  a  pum p opera ted  b y  th e  m a in  eng ine  a t  a  speed  sufficient to  fill th e  ta n k  in  25 
m inutes. T h is a rra n g e m e n t h ad  a ll th e  ad v an ta g es  of a  live-w ell b o a t an d  th e  add itiona l 
one of g re a te r  seaw orth iness.

To re ta in  fish fo r  ta g g in g  bait-boxes w ere  used s im ila r  to  those com m only em ployed fo r 
holding live ling-cod b a it. One o f th ese  boxes m ade o u t o f  3% -inch s la ts  se t a b o u t % inch 
a p a r t  w as 6 fe e t long, 4 fe e t w ide, an d  3 fe e t deep. Two sm alle r boxes m ade from  2%  -inch 
s la ts  se t ab o u t % inch a p a r t  w ere 5 fe e t long, fe e t w ide, and a  little  m ore th a n  2 fe e t deep.

C a t c h i n g  a n d  H a n d l i n g  F i s h .

A ll th e  fish used fo r ta g g in g  d u rin g  th e  fish ing season  w ere caugh t in  com m ercial p u rse - 
seines. T hey w ere e ith e r tag g ed  d irec tly  from  th e  se ines or tra n s fe r re d  to  one o f the  
re ta in e rs  described above fo r  ta g g in g  as soon as w as convenient.

A ll th e  o th e r h e rr in g  ta g g e d  w ere  c a p tu re d  in  beach- o r purse-seines, o r w ith  a  d ip-net. 
O ne lo t w as seined in  th e  h e a r t  o f a  sa lm o n -tra p ; some w e re  tagged  d irec tly  fro m  th e  p a r t ly  
dried-up  seine w hile th e  boats d rif ted , w h ereas o thers  w e re  tra n s fe r re d  to  bait-box , ba it-tan k , 
or live-w ell fo r  re ten tio n  u n ti l  th ey  could be tagged . In  a l l  hand ling  care  w as ta k e n  to  avoid 
ro ugh  tre a tm e n t such as w ould knock off scales, an d  to  av o id  overcrow ding w hich m ig h t lead  
to  sm othering .
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I n s e r t i n g  T a g s  i n  F i s h .

A ll o f th e  ta g s  used du rin g  th e  fish ing  season  w ere in s e r te d  w ith  th e  tag g in g -g u n  as 
described  in  H a r t  an d  T este r (1938). In  th e  sp r in g  ta g g in g  a n  e f fo r t w as m ade to  e stim ate  
th e  re la tiv e  efficiency of th e  tag g in g -g u n  by ta g g in g  some fish f ro m  each  lo t w ith  th e  g u n  an d  
some w ith  th e  kn ife . T hree  d ifferen t m ethods of u sin g  th e  k n if e  w ere employed. On th e  
w est coast o f V ancouver Is land  th e  fish w ere  held  w ith  one h an d  a n d  ta g g e d  w ith  th e  o th e r, 
a s  described a n d  figured  in  H a r t  and  T e s te r  (1937). In  th e  S t r a i t  o f  G eorgia one ta g g e r  held  
th e  head  an d  ta i l  ends of th e  fish in  h is tw o h ands, exposing p a r t  o f its  side to  th e  o th e r 
ta g g e r  who m ade th e  incision and  in se rted  th e  ta g . T he m ethod u se d  in  cen tra l an d  n o rth e rn  
B rit ish  C olum bia w as sim ilar, excep t th a t  th e  f i r s t  ta g g e r  h e ld  th e  fish a g a in s t a  board . 
D u rin g  m ost o f th e  tag g in g  co tton  gloves w ere  w orn  on th e  h a n d s  com ing in  con tac t w ith

th e  fish- TA G G IN G .

A  su m m ary  of in fo rm ation  on th e  ta g g in g  o f fish from  w hich  ta g s  w ere  re tu rn e d  d u rin g  
th e  1938-39 season and  o f all th e  ta g g in g  done d u rin g  1938-39 is  g iv en  in  T able  I., w ith  th e  
iden tifica tion  code fo r  concise re fe ren ce . T he deta iled  d a ta  on ta g g in g  techn ique a re  being  
w ith h e ld  u n ti l  such  tim e as i t  w ill be possib le to  discuss th e  re s u lts  and  conclusions o f th e  
experim en ts.

In  T ab le  V I. is given a  com plete l is t  o f th e  iden tification  n u m b ers  of th e  ta g s  in se rted  
d u rin g  1938-39, to g e th e r w ith  c e rta in  o th e r de ta ils  of tag g in g . G eneral ta g g in g  localities 
m ay  be determ ined  by using  th e  code to  re fe r  to  T able  I. S im ila r in fo rm a tio n  fo r  p rev ious 
y e a rs  has been published in  fo rm er re p o r ts  an d  is n o t repeated .
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T a b l e  I . — A  S u m m a r y  o p  t h e  T a g g i n g  D a t a  f o r  R e t u r n s  m a d e  d u r i n g  t h e  1 9 3 8 - 3 9  
F i s h i n g  S e a s o n  a n d  f o r  T a g s  i n s e r t e d  d u r i n g  t h e  1 9 3 8 - 3 9  F i s h i n g  S e a s o n  a n d  t h e  
1 9 3 9  S p a w n i n g  S e a s o n .

T a g g in g
Code. D a te . N o. o f  T ag s  

in se r te d . P la c e  of T a g g in g .

2,392
2,398

700
1,000- B lin d  E n t r a n c e ,  K y u q u o t S o u n d . 

H e a d  o f E w in  C ree k , N o o tk a  S ound . 
H e a d  o f  T od  In le t ,  S a a n ic h  In le t .
O ff S ooke.

1,198

1 ,257
N ov . 9 , 10, 12, 1937..................................................

R a i n y  B ay , B a rk le y  S ound.
E f f in g h a m  In le t ,  B a rk le y  S ound .
I m p e r i a l  E a g le  C h a n n e l (M idd le  C h a n n e l) ,  

B a rk le y  S ound .
M a c o a h  P a s sa g e , B a rk le y  S o u n d .
C a lm  C reek, C lay o q u o t S ound .
Q u e e n s  Cove, E s p e ra n z a  In le t .
P lu m p e r  H a rb o u r ,  N o o tk a  S o u n d .
W i n te r  H a rb o u r ,  Q u a ts in o  S o u n d .
B e lla  B ella , M ilb an k e  S ound .
H o rs w e l l  P o in t ,  n e a r  N a n a im o .

N ov . 21, 23, 28, 1937................................................ 1,298

2,299

1,293

2L 1,198
1,395

2 0

2Q F a l s e  N a rro w s , N .W . side. 
D e p a r tu r e  B ay , n e a r  N a n a im o . 
U n io n  B ay , B ay n es  S ound.1,196

1,454
1,078

V e r n o n  B ay , B a rk le y  S ound .
T r in c o m a l i  C h an n e l, o ff P o r l ie r  P a s s , R eid  

I s l a n d  ; a n d  S tu a r t  C h an n e l, o ff F r a s e r  P o in t .
1,000

J a n .  11, 1939...............................................................
3G
3H T u c k  In le t ,  n e a r  P r in c e  R u p e r t .

J a n .  15, 16, 17, 19, 20, 1939...................... . ........ 1,195
1,2993 J

1,000 O ff  n o r th  en d  o f  Q ualieum  B each . 
K u le e t  B ay , n e a r  L a d y sm ith .

1,000

3Q R iv e r s  I n le t  C an n e ry .
B ro w n s  P a ss , n e a r  B ella  B ella , M ilb a n k e  S ound. 
D u n c a n  B ay , n e a r  P r in c e  R u p e r t .
B u t l e r  Cove, n e a r  P r in c e  R u p e r t .
T o q u a r t  H a rb o u r , B a rk le y  S ound .
O ff M ark a le , K y u q u o t S ound.

2,192
1,797

1,494

1,491
681 M a ti ld a  C reek , C layoquo t S ound .

497 H o lm e s  H a rb o u r , n o r th  end  o f  P u g e t  S ound . 
G o rg e , V ic to r ia .3A A 152
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T a g s  i n s e r t e d  d u r i n g  t h e  F a l l  a n d  W i n t e r  o f  1 9 3 8 - 3 9 .

A s in  th e  p rev ious tw o y ea rs , h e rr in g  w ere  tag g ed  a t  Sooke f ro m  th e  sa lm on-traps. T his 
w as done on O ctober 1st, p r io r  to  th e  opening  of th e  re g u la r  h e rr in g -f ish in g  season on the 
sou th -east coast of V ancouver Is land . T he fish w ere seined in  th e  h e a r t  of th e  t r a p ,  tagged  
a s  quickly as possible, a n d  re leased  n e a r  th e  tra p s . One th o u s a n d  fo u r  h u n d red  and  fifty -fo u r 
ta g s  (3A ) w ere  app lied  in  one day.

In  the  e a r ly  p a r t  of th e  fishery  off th e  sou th -east coast o f  V ancouver Is lan d  th e  fish ing 
w as ca rried  on in Sw anson C hannel. T he floating  pound  w as u se d  th e re  to  ap p ly  1,078 tag s  
fo r  th e  3B tag g in g s , b u t p roved  difficult to  hand le  u n d e r ad v erse  w e a th e r  conditions. I t s  use 
w as, accordingly, abandoned  fo r  th e  la te r  tag g in g s  a t  T rincom ali C hannel and  S tu a r t  C hannel 
(3 D ), w hen th e  fishery  ex tended  in to  o th e r w a te rs . T here , th e  447 fish tag g ed  w ere  dipped 
d irec tly  fro m  th e  seines w hile  th ey  w ere  being  dried up . T he la s t  ta g g in g  of 1,000 fish a t  
Sw anson C hannel (3E ) involved th e  u se  o f th e  live-w ell boat. T h e  fish w ere dipped fro m  th e  
seine in to  th e  live-w ell w here  th ey  w ere  held  pending  tag g in g .

T agg ing  w as c a rr ie d  on in  th re e  localities on th e  w est c o a s t  of V ancouver Is land . In  
B ark ley  Sound (3C ) 99 fish w ere  tag g ed ; in  N ootka Sound (3 F )  197 fish w ere ta g g e d ; an d  
in  Q uatsino Sound (3G) 798 fish w ere  tagged . A ll of th ese  fish  w ere  ta k e n  fro m  com m ercial 
seines by ta g g e rs  w ork ing  fro m  th e  seine-skiffs.

In  c e n tra l B ritish  C olum bia tag g in g s  w ere m ade d u rin g  th e  fish ing  season a t  K w akshua  
P a ss  (31) an d  L aredo  In le t (3 J ) .  A t K w akshua  P a ss  1,195 fish  w ere  tag g ed  fro m  th e  com­
m ercia l seine. T his o pera tion  w as fa c ilita te d  by th e  fisherm en ho ld ing  fish p a r t ly  dried-up  
w hile w a itin g  fo r  ten d ers . O f th e  1,299 fish tag g ed  a t  L aredo  In le t  som e w ere  tag g ed  d irec t 
from  th e  com m ercial seines an d  som e w ere  held fo r  ta g g in g  in  a  la rg e  d ip-net.

In  n o rth e rn  B ritish  C olum bia 755 fish w ere tag g ed  d irec tly  fro m  com m ercial seines a t  
T uck In le t (3H ) d u rin g  th re e  successive days.
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T a g s  i n s e r t e d  d u r i n g  t h e  S p r i n g  o p  1939.

A round  th e  S tr a i t  of G eorgia six  lo ts of ta g s  w ere  in s e r te d  in  fish w hich w ere  spaw ning  
o r a b o u t to  spaw n. Some of these (Q ualicum  B each  (3 L ) , K u lee t B ay  (3M ), P en d er H a r ­
bou r ( 3 0 ) ,  Dodd N arro w s (3 P ) , and  D ep a rtu re  B ay  (3K ) in  p a r t )  w ere  c ap tu red  in  a beach- 
seine o r d ip-net, t r a n s fe r re d  to the  bait-box o r b a it- ta n k , a n d  tag g ed  a t  once. P a r t  o f the 
fish (500) fo r  th e  D ep a rtu re  B ay ta g g in g  (3K ) w ere  c a p tu re d  in  a  ba it-se ine  an d  held fo r  a 
day befo re  tag g in g . T he fish tagged  in  th e  G ap a t  N a n a im o  H a rb o u r (3N ) w ere  ta k e n  in  
a  com m ercial ba it-seine. In  Holmes H arb o u r (3Z) 497 h e r r in g  w ere tag g ed  by M r. L. R oyal. 
T hese fish w ere tak en  from  a  w eir b u ilt to ca tch  h e rr in g  f o r  b a i t  pu rposes. A sm all ta g g in g  
o f spaw ned-ou t an d  spaw n ing  h e rr in g  w as c a rr ie d  o u t in  th e  G orge a t  V ic to ria  (3A A ). 
T hese fish, ta k e n  in  a  la rg e  com m ercial beach-seine, w ere n o t  in  v e ry  good condition, p a r t ly  
ow ing to  cu ts w hich  w ere p resum ab ly  inflicted b y  jig s . In  a ll ,  6,587 ta g s  w ere inserted .

On th e  w est coast o f V ancouver Is la n d  fish w ere ta g g e d  in  five localities. A t T o q u a rt 
H a rb o u r (3U ) in  B ark ley  Sound, M arkale  (3V ) in  K y u q u o t Sound, an d  K endrick  A rm  (3W ) 
in  N ootka Sound th e  h e rr in g  w ere cau g h t in  a  sm all b a it-se in e  from  w hich th ey  w ere  tagged , 
a lth o u g h  p a r t  of them  w ere t r a n s fe r re d  to th e  bait-box  a n d  tag g ed  la te r  a t  T o q u a rt and  
M arkale . A t M atild a  C reek (3X) and  Sydney In le t (3Y ) th e  fish w ere  cau g h t in  a la rg e  
com m ercial ba it-se ine  and  w ere all o r n e a rly  a ll t r a n s f e r r e d  to  th e  bait-box  fo r  tag g in g . On 
th e  w est coast o f V ancouver Is land  5,947 ta g s  w ere  used.

Two ta g g in g s  w ere com pleted on sp aw n in g  fish in  c e n tr a l  B rit ish  Colum bia. These tw o 
tag g in g s , from  h e rr in g  cau g h t w ith  and  tag g ed  fro m  th e  sm a ll pu rse-se ine  a t  R ivers In le t 
C annery  (3Q) an d  B row ns P ass  (3 R ), accounted  fo r  3,489 tag s .

In  n o rth e rn  B rit ish  Colum bia two tag g in g s  w ere  m ade. A t D uncan  B ay  (3S ) fish w ere 
cap tu re d  w ith  an d  tag g ed  from  th e  sm all purse-se ine . In  B u tle r  Cove (3T ) h e rr in g  w ere 
ob tained  from  a  com m ercial bait-seine and  w ere  held  in  a  live-box pending  tag g in g . In  all, 
2,696 ta g s  w ere in se rted  during  th e  spaw n ing  period  in  n o r th e rn  B ritish  Columbia.

R ecap itu la tion .

A ll th e  ta g s  in se rted  to  date  m ay  be sum m arized  acco rd in g  to  season, locality , an d  num ber, 
as follow s :—

L ocality . 1936-37. 1937-38. 1938-39.

F a ll a n d  W in te r .
1.50.0
7.000

1,199 1,454
2,525
1,094
2,494

2,798

S p r in g .

1,898
5,692

5,279
6,684
il,395

6,587
5,947
3,489
2,696

16,180' 21,441 27,041

R E C O V E R Y  A P P A R A T U S .

Two p rin c ip a l m ethods w ere employed fo r  recovering  tag s . T he f irs t of th ese  rem oves 
th e  tag g ed  h e rr in g  fro m  a chute in th e  un load ing  conveyers a t  th e  sa lte ry  or reduction  p lan t. 
I t  depends upon th e  d is tu rbance  crea ted  w hen  th e  ta g  in  a  fish p ass in g  th ro u g h  th e  m agnetic  
field of one of a  p a ir  of balanced elec tric  coils in itia te s  a  se r ie s  of elec trical even ts w hich cu l­
m in a te  in  th e  by -p assin g  of th e  tag g ed  fish th ro u g h  a tr a p -d o o r  moved b y  a  com pressed-air 
p iston . T h is a p p a ra tu s , called  a n  induction  detec to r, h a s  been fu lly  described in  p rev ious 
re p o r ts  (H a r t  and  T este r , 1937; 1938). T ag -recovery  by th is  equipm ent h a s  th e  advan tages 
th a t  th e re  is ab so lu te ly  no doubt concerning th e  p o in t o f  o rig in  of th e  fish an d  th e  w hole 
tag g ed  fish is av a ilab le  fo r  exam ination . T he d isa d v a n ta g e s  lie in  th e  expense of th e  in s ta lla ­
tion  an d  in  the  necessity  th a t  an  in v es tig a to r be in  c o n s ta n t attendance.
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T he second p rin c ip a l method of tag -reco v ery  is by  th e  use o f  e lec trom agnets placed in  a  
sh o r t chu te  betw een th e  d .ie r  and g rin d e r of a  reduc tion  p la n t .  In s ta lla tio n s  of th is  ty p e  
have  been described and  figured in H a r t  (1987) and  th e  a r r a n g e m e n ts  fo r o b ta in ing  recovered  
ta g s  have  been d ea lt w ith  in H a r t  and  T este r (1937). A t tw o  p lan ts  w here  th e re  w as 
insufficient space  to  in s ta ll m ag n e ts  o f th e  type  u su a lly  used, ex p e rim en ta l m ag n e ts  w ith  
cu rved  poles w ere  in s ta lled  in th e  bottom s o f th e  sc rew -conveyers  betw een th e  d rie rs  and  
g rin d e rs . T h is type  o f recovery  m agnet did n o t g ive s a t is f a c to r y  resu lts , a lth o u g h  i t  w as 
in s tru m e n ta l in  recovering  some tag s . T he d isad v an tag e  of m a g n e t  re tu rn s  in  th a t  th e re  is 
fre q u e n tly  an  elem ent of doubt concern ing  th e  a c tu a l p o in t o f o r ig in  of th e  fish has been 
po in ted  o u t in  p rev ious rep o rts . T his m u s t be ta k e n  in to  co n sid e ra tio n  in  dealing  w ith  th e  
re su lts . T he use of m agnets fo r tag -recovery  h a s  an  a d v a n ta g e  in th e  la rg e  num ber of 
recovered  ta g s  av a ilab le  fo r  considera tion  a t  m o d era te  expense.

F ig . 2. T r a p  in  w h ich  m a n y  h e r r in g - ta g s  w e re  re c o v ­
e red  a t  Ucluelefc. (C C ) C ase  f o r  v ro rm -conveyer f ro m  
d r i e r ;  (A ) b y -p a s s ;  (T )  t r a p  f o r  m e ta l  w ith  c le a iin g -  
d o o rs  (D ) ; (B )  b lo w er to  c y c lo n e ; ( P )  d is c h a rg e  f ro m
cy c lone ; ( M  ) m a g n e t  ; ( G ) g r in d e r .

A  th ird  m ethod by w hich ta g s  w ere recovered  a t  one p la n t is  w o rth y  o f m ention. A 
cyclone w as in s ta lled  in  th e  U cluele t p la n t to  cool th e  m eal before g rin d in g . In  o rd er to  save 
th e  fan -b lades a  t r a p  to  rem ove m eta l w as in s ta lled  below th e  place w here  th e  m eal w as tak en  
fro m  th e  conveyer (F ig . 2 ) . A la rg e  p ro p o rtio n  of th e  h e rr in g -ta g s  a t  th e  U cluele t p la n t 
w ere recovered  by th is  t r a p ,  from  w hich th ey  w ere read ily  rem oved by th e  u se  of a  m agnetized  
steel b a r. I t  is w o rth y  of no te  th a t , ow ing to  th e  g re a te r  w eight o f h e rr in g -tag s , a  m uch 
h ig h e r p ro p o rtio n  of th em  w ere recovered by th is  t r a p  th a n  w as th e  case fo r  p ilch a rd -tag s  
(w hich have  ab o u t h a lf  th e  w e ig h t) .

A t o th e r p la n ts  ta g s  w ere  ta k e n  in  v a ry in g  n um bers  fro m  ir re g u la r it ie s  in  th e  conveyers. 
In  s till o thers  th e  design of th e  p lan ts  w as such th a t  th e  ta g s  fa iled  to  pass  d irec tly  th ro u g h  
th e  d rie r, w ith  th e  consequence th a t  m any  ta g s  w ere recovered  from  th a t  source.

One ta g  w as recovered  by a  fisherm an c u ttin g  up h e r r in g  fo r b a it.
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T h e  D e t e c t o r s  a t  G a l i a n o  I s l a n d  a n d  U c l u e l e t .

T he induction  detec tor a t  G aliano Is lan d  w as o p e ra ted  ag a in  fo r  th e  f irs t s ix  w eeks of 
th e  fishing season. A lthough  th e  se t-up  w as essen tia lly  t h e  sarae as t h a t  u sed  th e  previous 
y ear and  described in  th e  re p o r ts  fo r  1936 and  1937, one c h a n g e  w as necessa ry  in  th a t  th e  
solenoid a ir-va lve  needed rep lacem ent. A s la rg e r  a ir -h o se s  had  to  be used  th is  led to  an  
unknow n decline in  efficiency, as i t  p roved im possible to p e r f e c t  th e  tim in g  w ith  th e  a lte red  
equipm ent. T w en ty -e igh t recoveries w ere  m ade by th is  u n i t  d u rin g  its  period  of operation .

The in s ta lla tio n  a t  U cluele t (F ig . 3) had  tw o a l te ra t io n s  from  th e  condition  described in  
th e  re p o r t fo r  1937. In  th e  f irs t p lace , changes m ade in t h e  reduction  p la n t conveyer system  
p e rm itted  th e  in s ta lla tio n  o f a  som ew hat longer chute  t h a n  th a t  em ployed in  th e  p revious 
y ear. T he chu te  w as pivoted to  fa c ili ta te  tim in g  th e  eq u ip m en t. T he second a lte ra tio n  con­
sisted  o f th e  in s ta lla tio n  in th e  m ereoid-sw itch  c ircu it of a  s y s te m  of condensers an d  res is tan ces

Fig:. 3. T h e  u n lo a d in g  m a c h in e ry  a n d  c o n tro l- ro o m  a t  U c lue le t. (B )
M a rin e  le g ;  (C )  p iv o te d  c o n v e y e r ; (R )  fixed  c o n v e y e r ;  (N )  co n tro l-  
room  fo r  ta g - re c o v e ry  e q u ip m e n t.

w hich could be ad ju s ted  to keep th e  c ircu it open fo r any req u ired  leng th  of tim e (delayed-
action  re la y ) .  In  sp ite  of these  im provem ents i t  p roved  very  difficult to  g e t sa tis fac to ry
tim in g  w ith  th e  u n it. D ifficulty w as experienced  also w i th  condensers p laced  in  th e  line
to  rem ove “ noise ” w hich, in s tead , s to red  u p  charges induced  by th e  o pera tion  of th e  conveyer
and  released  them  a t  f re q u e n t ir re g u la r  in te rv a ls . T h is cau sed  so m uch d is tu rb an ce  to  th e
p ro p e r w ork ing  of th e  se t th a t  i t  w as fre q u e n tly  im possib le to  operate . V ery  few  fish w ere
cap tu red  a f te r  th e  tro u b le  w as located  and  rem oved. O n ly  five tag s  Avere recovered by the
U cluele t detec tor. _  __ _

T h e  N o o t k a  D e t e c t o r .

In  N ovem ber th e  e lec trica l a p p a ra tu s  and  a ir  sy s tem  of th e  G aliano u n it  w ere  t r a n s ­
fe r re d  to th e  N ootka p la n t o f th e  N oo tka  P ack in g  Co. (1 9 3 7 ), L td . T h ere  th ey  w ere con­
nected to  a  trap -d o o r system  w hich w as ad ap te d  to  th e  p a r t ic u la r  a rran g em en ts  o f th e  N ootka 
conveyers. T h is in s ta lla tio n , w hile s im ila r  in  p rinc ip le  to  th a t  in  use a t  th e  o th e r p lan ts , 
differed considerab ly  in detail. In  o rd e r to  ob ta in  th e  n ecessa ry  drop i t  p roved necessary  to 
b rin g  a  sloping conveyer down to  dock-level and  to  have th e  unloaded fish slide down a chu te  
fixed above th e  conveyer a t  a  less s teep  slope. T he e ssen tia l fe a tu re s  o f th is  in s ta lla tio n  a re  
ind ica ted  in  F ig s . 4, 5, and  6 . Som e difficulty w ith  tim in g  an d  w ith  pick-up in te rfe ren ce  w as 
experienced w ith  th is  u n it  also. H ow ever, fo r  p a r t  o f th e  season i t  gave sa tis fa c to ry  service 
an d  i t  w as in s tru m e n ta l in  reco v erin g  th ir ty - fo u r  tags.
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F ig . 4. D ia g ra m  o f  th e  N o o tk a  d e te c to r  in s ta l l : 't io n .  H e r r in g  a r e  u n lo a d e d  f ro m  th e  h o ld  o f  th e  b o a t  ( A ) ,  
p a s s  u p  th e  m a r in e  le g  (B ) a n d  a lo n g  th e  p iv o t ;d co n v e y e r ( C ) .  T h e y  th e n  f a l l  to  th e  c h u te  (D ) w h ich  is  p la ced  
above th e  s la t s  o f th e  e le v a to r  ( K ) .  T h e y  s lid e  d o w n  th e  c h u te  p a s t  th e  c a n v a s  baffles ( E )  w h ic h  r e t a r d  th e ir  
sp eed , th ro u g h  th e  coil ( F ) ,  o v e r th e  tr a p -d o o r  ( G ) ,  a n d  d ro p  to  th e  e le v a to r  ( K ) ,  w h ic h  t r a n s p o r t s  th e m  in to  th e  
p la n t .  W h e n  a  ta g g e d  fish  p a s s e s  th ro u g h  th e  coil ( F ) ,  th e  tr a p -d o o r  (G ) o p e n s  a n d  th e  ta g g e d  fish , a lo n g  w ith  
s e v e ra l o th o rs , p a s s e s  th ro u g h  th e  t r a p -d o o r  a n d  dow n a  s h o r t  c o p p e r  c h u te  in to  th e  b in  ( H ) .

M a g n e t s .

H errin g -m ea l w as passed  over fo u r  o f th e  seven m agnets w hich w ere  effective la s t  y e a r  in  
recovering  h e rr in g -tag s . T he com panies ow ning th e  p lan ts , th e  nam e and  location  o f  th e  
p lan ts , and  th e  num ber of ta g s  recovered  by each p la n t (on th e  m ag n e t o r o therw ise)
fo llow :—

B ritish  Colum bia P ack ers , L im ited , K ildonan, B ark ley  S o u n d ..............   45
B anfield P ack in g  Co., L td ., U cluele t, B ark ley  Sound  ___  66
N ootka  P ack in g  Co. (1937 ), L td ., N ootka, N ootka S o u n d ______________  119
N elson Bros. F ish e rie s , L im ited , Ceepeeeee, E sp eran za  I n l e t _________  169

A  few  h e rr in g -ta g s  w ere recovered  d u rin g  th e  p ilch a rd  season by  p la n ts  w hich  o p era ted  
on h e rr in g  in  1937-38 b u t n o t in  1938-39, a s  fo llow s:—

B ritish  Colum bia P ack e rs , L im ited , Ecoole, B ark ley  S o u n d ____________  1
N elson B ros. F ish e rie s , L im ited , T o q u art, B ark ley  Sound______________  3
B ritish  Colum bia P ack ers , L im ited , H ecate , B ark ley  S o u n d ____________  1

T ag s  w ere also recovered  b y  new  m agnets  o f th e  usual type in s ta lle d  a t : —
B ritish  Colum bia P ack ers , L im ited , Im p eria l, S tevecton ............................... 217
B ritish  Colum bia P ack ers , L im ited , P o r t  E d w ard , P o r t E d w a rd _________ 112
Tucks In le t P ack in g  Co., L td ., T uck  In le t .   ----------------------  88
B ritish  Colum bia P ack ers , L im ited , Pacofi, Q ueen C harlo tte  Is la n d s   0
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F ig . 5. N o o tk a  in s ta l la ­
tion . (C )  B o tto m  of 
p iv o ted  co n v e y e r  ;
(D ) c h u te ;  ( E )  ca n ­
vas  b a ffle s ; ( F )  co il; 
(K )  lo w e r e n d  o f  
e le v a to r ;  ( H )  b in ;
(N )  d o o r in to  room  
fo r  d e te c to r  e q u ip m e n t.

F ig . 6. N o o tk a  in s ta l la ­
tio n . (D ) S ide  of 
c h u te ;  (K )  side of 
e le v a to r ;  (G ) en d  of 
o p en  t r a p - d o o r ;
C D  c o p p e r  c h u te ;
( H )  b in .
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A s th e  Im p eria l p la n t  used a lte rn a tin g  c u rre n t a  T u n g a r  r e c t if ie r  w as supplied  to deliver 
d irec t c u r re n t to th e  m agnet. A lthough  th e  T uck In le t p la n t h a s  tw o m eal-lines, a  recovery  
m ag n e t w as  in s ta lled  in  only one o f these. M any of th e  P o r t  E d w a rd  ta g s  w ere  recovered 
from  th e  d rie r.

A  few  ta g s  w ere recovered by m ag n ets  w ith  crescen tic  p o le s  in s ta lled  in  th e  bottom s of 
m eal conveyers a t : —

C anad ian  F ish in g  Company, L td., B u tedale , P rin cess  R o y a l Is la n d   15
B rit ish  C olum bia P ackers , L im ited , N am u, F itz h u g h  S o u n d  :______ 56

C urved-pole m ag n e ts  w ere in s ta lled  in  each of th e  tw o m ea l-lin e s  a t  N am u.
In  all, 892 ta g s  w ere  recovered by m agnets.

R E C O V E R Y  O F TA G G ED  F IS H  B Y  D E T E C T O R S .

Sixty-seven  tag g ed  fish w ere recovered by  th e  u se  o f in d u c tio n  detectors.
One re tu rn  w as a  fish tag g ed  in  th e  sp rin g  o f 1937. T his f ish , tag g ed  a t  H orsw ell P o in t 

( I E ) ,  w as re c a u g h t a t  th e  n o rth  end of T rincom ali C hannel on N ovem ber 18th.
T here  w ere  th ir te e n  recoveries of fish tag g ed  d u rin g  th e  f a l l  to sp ring , 1937-38. Two 

fish tag g ed  a t  Sooke (2B ) w ere recap tu red  a t  th e  n o rth  end o f T rin co m ali C hannel, and  one 
fish cap tu re d  an d  tag g ed  in  Sw anson C hannel (2D ) w as c a u g h t a g a in  in  th e  sam e place 
exac tly  one y e a r  la te r  (N ovem ber 1 2 th ) . A  fish tag g ed  off H o rsw e ll P o in t (2 0 )  w as tak en  
in  Sw anson C hannel on O ctober 26th. A  fish tag g ed  in  B a rk ley  S ound (2G ) w as recap tu red  
in  Im p e ria l E ag le  C hannel on D ecem ber 19th. One h e rr in g  ta g g e d  a t  E sp e ra n z a  In le t (2J) 
w as re c a p tu re d  a t  Scow B ay  or Je w itt Cove, N ootka Sound, on  J a n u a ry  9th. Two h e rr in g  
tag g ed  in  Q uatsino  Sound a t  W in te r H a rb o u r (2L ) w ere recovered  in  th e  so u th -eas t arm  
and  K oprino H a rb o u r o f Q uatsino  Sound on J a n u a ry  12 th  an d  D ecem ber 17th. F ive  herring- 
tag g ed  a t  B ella B ella (2M ) w ere re tu rn ed  by th e  induction  d e tec to r. One of th ese  cam e from  
th e  so u th -ea s t a rm  of Q uatsino  Sound on J a n u a ry  12th and  th e  rem a in in g  fo u r  cam e from  
K w akshua  P a ss  in  C a lv e rt Is lan d  in  th e  la t te r  h a lf  of Ja n u a ry .

T a b l e  II .— T a g s  r e c o v e r e d  b y  I n d u c t i o n  D e t e c t o r s  d u r i n g  1938-39.

Code. P la c e  a n d  M on th  o f  T a g g in g .

P l a c e  o p  Ca p tu r e .
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I E H o rsw e ll P o in t,  M a rc h , 1937------------------------------------ 1 1
2B Sooke, O c t., 1937..................-.................................................  - 2 2
2D S w a n so n  C h an n e l, N o v ., 1937.----------- ---------------------- 1 — -I
2G B a rk le v  S o u n d , N ov .-D ee., 1937------------------------- ----- 1 — — 1
2 J E s p e ra n z a  In le t ,  M arch , 1938...................-........................ . . . . 1 — 1
2L Q u a ts in o  S o u n d , M a rc h , 1938 ------ --------  ..................... 2 — 2
2M B ella  B ella , M arch , 1938 ------------------------------------------ 1 4 5
2 0 H o rsw e ll P o in t ,  M a rc h , 1938------------------------------------ 1 — 1
2T B irc h  B ay , A p r il ,  1938------ --------------------------------------- 1* — — 1
3A Sooke, O c t., 1938-------- ------ ---------------------------------------- 12 — 12
SB S w a n so n  C h an n e l, O c t., 1938------------------------------------ 15 15
3F N o o tk a  S o u n d , J a n . ,  1939----------------------------------------- 4 — — 4
3G Q u a ts in o  S o u n d , J a n . ,  1939-------------------------------------- . _ — — 10 10
31 K w a k sh u a  P a s s ,  J a n . ,  1939 ......... ...................................... — 12 12

T o ta ls ........................................ — ...................... 33 1 5 13 16 68

* R eco v ered  b y  a  f ish e rm a n  c u t t in g  u p  b a i t  a b o u t five w eek s  a f t e r  ta g g in g . F i s h  c a u g h t  off F r a s e r  R iv e r.

O f th e  fish tag g ed  d u rin g  th e  c u rre n t y e a r  fif ty - th re e  w ere recovered  by ta g  detectors. 
O f th e  fish tag g ed  a t  Sooke (3A ) tw elve w ere recovered , a ll from  th e  fish ing-grounds around  
th e  so u th -eas t coast o f V ancouver Is la n d ; te n  ce rta in ly , and p robab ly  eleven, cam e from  
Sw anson C hannel; one cam e fro m  th e  no rth -w est end of T rincom ali Channel. F if te e n  fish
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tag g ed  du rin g  th e  firs t Sw anson C hannel (3B ) ta g g in g  w e r e  recovered. O f th ese  th ir te e n  
w ere re tu rn e d  from  Sw anson C hannel, th e  fo u r te e n th  w as p ro b a b ly  fro m  Sw anson  Channel, 
and  th e  fifteen th  cam e from  th e  n o rth -w est end of T rin c o m a li C hannel. T he fo u r  fish 
recovered  fro m  th e  N ootka Sound (3 F ) ta g g in g  w ere r e tu r n e d  from  N ootka  S ound im m edi­
a te ly  a f te r . S im ilar situ a tio n s w ere a p p a re n t fo r  th e  Q u a ts in o  Sound (3G ) ta g g in g s  from  
w hich  te n  fish w ere recovered w ith in  two days fro m  th e  s a m e  place. F rom  th e  K w akshua 
P a ss  (31) tag g in g s  tw elve tag g ed  h e rr in g  w ere reco v e red  betw een J a n u a r y  23rd and  
F e b ru a ry  8th.

One fish tag g ed  a t  B irch  B ay  (2T ) w as recap tu red  off th e  m ou th  of th e  F ra s e r  on 
A p ril 22nd and  th e  ta g  observed w hen  th e  fish w as cu t u p  f o r  b a it. I t  is considered here  
since, as w ith  detec to r recoveries, th e re  is no reasonab le  d o u b t concerning th e  p lace  of o rig in  
of th e  fish.

T he re tu rn s  of tag g ed  fish by  th e  th ree  induction  d e te c to rs  a re  sum m arized  in  T able  II .

R E C O V E R Y  O F T A G S BY M A G N E T S .

I t  seem s advisab le  to  re s ta te  h ere  th e  p rin c ip a l d ifficu lty  in  th e  u se  of m ag n e ts  fo r  
recovering  tag s . In  all p lan ts , b u t to  v a ry in g  degrees, th e r e  is a  tendency  fo r  ta g s  to  g e t 
held  up in  th e  d rie r  or conveyers so th a t  th e y  a re  n o t reco v ered  w hile th e  fish in  w hich 
th ey  en tered  th e  p la n t a re  being processed. F o r  th is  re a s o n  th e  ta g s  a re  rep o rted  fro m  
th e  w rong  load of fish and m ay  be rep o rted  fro m  an  in c o r re c t  locality. Tw o exam ples w ill 
il lu s tra te  th e  difficulty. One (2G ) h e rr in g - ta g  w as recovered  du rin g  th e  p ilch a rd  season by 
a  p la n t w hich had  processed some 1,800 tons o f p ilchards. T h e re  is no reasonab le  doubt b u t 
th a t  th e  ta g  en tered  th e  p la n t to w ard  th e  end of th e  1937 h e rr in g  season an d  w as n o t 
dislodged from  th e  m ach inery  u n ti l sh o rtly  befo re  its  reco v ery . A n o th e r (2G ) h e rr in g -ta g  
w as recovered  d u rin g  a  ru n  on a  load  of p ilch a rd s  in  O ctober. T his ta g  m ay  h av e  stuck  in  
th e  p la n t a ll d u rin g  th e  p ilchard  season (c u r ta ile d  a t  th a t  p la n t ) ,  o r i t  m ay  h av e  come in 
w ith  e a s t coast h e rr in g  w hich had  been processed  recen tly . I t  is rea lly  n o t possib le to  say  
definitely. B ecause of such u n c e rta in ty  i t  seem s advisab le  to  p resen t a  fu ll discussion  of 
th e  re tu rn s  w ith  a  s ta tem en t of a ll possib ilities. T h is is done  in th e  fo llow ing p a ra g ra p h s , 
w ith  th e  re tu rn s  from  each ta g g in g  discussed  separa te ly .

I t  should be noted  th a t  in  some cases— i.e., I I ,  IK , an d  2C — th ere  is a  s lig h t possib ility  
th a t  some of th e  tag s  m ay  have been re tu rn e d  a f te r  ly ing  in  th e  p la n ts  fo r  a  fu ll year. In  
o th e r cases th is  exp lana tion  of re tu rn s  a p p e a rs  negligible. A sid e  from  th is  rem ote possib ility , 
th e re  a re  no reasonab le  g rounds fo r  q u estion ing  th e  accu racy  of any rep o rted  place of 
recovery  beyond th e  possib ilities d iscussed in  th e  com m ents.

Sw anson C hannel (1A ) : One ta g  w as rep o rted  from  a  ru n  o f cold-storage fish tak en  
in  B ark ley  Sound in  1937; th e  reco rd  is possib ly  co rrec t, b u t  th e  ta g  p robab ly  o rig inated  
fro m  eas t coast h e rr in g , o r m ay  possib ly  have  come fro m  B a rk le y  Sound fish o f 1938.

Sw anson C hannel (1C) : One ta g  w as re tu rn e d  from  th e  e a s t coast of V ancouver Is land .
H orsw ell P o in t ( I E )  : Two ta g s  w ere  re tu rn e d  from  th e  e a s t coast of V ancouver Is land .
K yuquot Sound ( I I )  : Two ta g s  w ere  recovered. O ne re tu rn e d  a t  th e  beg inn ing  of 

th e  1938 p ilchard  season p robab ly  o rig in a ted  in  K yuquot Sound  h e rr in g  ta k e n  in  th e  fa ll  of 
1937. T he o th e r w as re tu rn ed  fro m  K yuquo t Sound h e rr in g , b u t m ay have o rig in a ted  fro m  
N ootka  Sound or Sydney In le t.

N ootka Sound ( IK )  : Two ta g s  w ere recovered. One, re p o r te d  from  G aliano Is land , m ay  
have o rig ina ted  in  B ark ley  Sound. T he o ther, rep o rted  f ro m  Q uatsino Sound, m ay have 
o rig in a ted  from  th e  N o o tk a -E sp eran za  a re a  o r K yuquot Sound.

S aan ich  In le t, (1L ) : Two ta g s  w ere re tu rn e d  from  th e  e a s t coast of V ancouver Is land .
Sooke (2A ) : Tw o ta g s  w ere  re tu rn e d  fro m  th e  ea s t c o a s t of V ancouver Is land .
Sooke (2B) ? : One ta g  w as re tu rn e d  fro m  th e  e a s t co as t o f V ancouver Is land .
Sw anson C hannel (2C) : F o u r ta g s  w ere  re tu rn ed , th r e e  from  th e  e a s t coast. The 

fo u r th  w as rep o rted  fro m  Q uatsino  Sound, b u t m ay  h av e  o rig inated  fro m  th e  N ootka- 
E sp e ra n z a  reg ion  o r K yuquot Sound.

B ark ley  Sound (2 E ) : Two ta g s  w ere  re tu rn e d . One w as  reported  from  a  ru n  of cold- 
s to ra g e  fish tak en  in  B ark ley  Sound in  1937, w hich is p robab ly  correct, a lth o u g h  B ark ley  
Sound 1938 and  th e  ea s t coast a re  possible p laces of o rig in . The other w as rep o rted  from  
th e  e a s t coast of V ancouver Is lan d , b u t m ay  hav e  o rig in a ted  fro m  B arkley  Sound fish.
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B ark ley  Sound (2 F ) : F ive  ta g s  w ere re tu rn ed . Two r e tu r n e d  du rin g  th e  1938 p ilchard  
season o rig in a ted  from  B ark ley  Sound h e rr in g  o f th e  p rev ious y e a r . O f the  o ther th ree  
rep o rted  fro m  B ark ley  Sound, all m ay  have been recovered  f r o m  th e  east coast and tw o of 
th ese  m ay  also have o rig inated  fro m  co ld-storage fish tak en  in  B a rk le y  Sound in  1937.

B ark ley  Sound (2G) : F iv e  ta g s  w ere  re tu rn e d . F o u r of th e s e  w ere re tu rn e d  d u ring  
th e  1938 p ilch a rd  season and m u st h av e  en te red  th e  p la n ts  d u rin g  th e  p revious h e rr in g  season. 
T he rem a in in g  one w as re tu rn e d  d u rin g  a  ru n  on p ilchard s tak en  in  N a sp a r ti  In le t con ta in ing  
no h e rr in g , and  i t  would seem th a t  i t  p robab ly  o rig in a ted  f r o m  ea s t coast h e rr in g . The 
possib ility  th a t  i t  is a  “ hang -over ” fro m  th e  p rev ious season m a y  be considered in  view of 
th e  o ther re tu rn s  recorded here.

B ark ley  Sound (2H ) : One ta g  w as re tu rn e d  from  B ark ley  Sound  b u t m ay  h av e  o rig i­
n a te d  fro m  e a s t coast fish.

C layoquot Sound (21) : T en  ta g s  w ere  recovered. Two of th e s e  w ere rep o rted  fro m  th e  
e a s t  coast, one certa in ly  and  th e  o th e r p robab ly  co rrectly , a lth o u g h  B ark ley  Sound is a 
possib le  locality  of o rig in . E ig h t of th e  ta g s  w ere rep o rted  fro m  B a rk ley  Sound, b u t any  of 
th em  m ay h av e  ac tu a lly  o rig in a ted  fro m  th e  e a s t coast. No d o u b t some, if  n o t a ll, of these  
e ig h t re tu rn s  a re  correct.

E sp e ra n z a  In le t (2 J ) : Seven ta g s  w ere  re tu rn e d . Of tw o re p o r te d  recoveries fro m  fish 
ta k e n  on th e  e a s t coast o f V ancouver Is la n d  one is c e rta in ly  c o rre c t and th e  o th e r m ay  have 
o rig in a ted  in  B ark ley  Sound. One rep o rted  fro m  Sydney I n le t  m ay have come from  
E sp e ra n z a  In le t fish. One ta g  re p o r te d  a s  com ing from  K yuquo t fish  p robably  o rig in a ted  in  
Q uatsino  Sound, b u t m ay have come fro m  th e  N o o tk a -E sp eran za  o r  K yuquot a reas . T hree  
o th e r  ta g s  w ere  rep o rted  fro m  ru n s  of Q uatsino  h e rr in g , b u t m a y  have o rig in a ted  from  
N ootka, E sp e ran za , or K yuquot fish.

N ootka Sound (2K ) : S ix  ta g s  w ere  recovered. One, re p o r te d  in  B ark ley  Sound, m ay 
h av e  o rig in a ted  from  ea s t coast fish. Two rep o rted  fro m  N oo tka  Sound m ay have come 
fro m  Sydney In le t, E sp e ran za , or Q uatsino  a reas . One re p o r te d  from  K yuquo t p robably  
o rig in a ted  in  Q uatsino Sound bu t, like  tw o  o rig in a lly  rep o rted  f ro m  Q uatsino , m ay  have 
o rig in a ted  fro m  N ootka, E sp e ran za , o r K yuquo t fish.

Q uatsino  Sound (2L) : E ig h t ta g s  w ere recovered. F ive  of th ese  w ere rep o rted  from  
Q uatsino  Sound, b u t th ey  m ay have o rig in a ted  fro m  Sydney In le t ,  N oo tka-E speranza , o r 
K yuquo t a rea s . T hree  of these  ta g s  w ere rep o rted  from  K w ak sh u a  P ass  in  cen tra l B ritish  
C olum bia; these  possibly, and  i t  is believed p robably , o rig ina ted  in  Q uatsino  Sound, b u t they  
m ay  have o rig in a ted  in  any  o f th e  reg ions ju s t  m entioned.

B ella B ella (2M ) : F if ty -e ig h t ta g s  w ere  recovered. T h irty -five  of these  w ere  repo rted  
as com ing fro m  K w akshua P a s s  o r, w h a t am oun ted  to  th e  sam e th in g  d u rin g  th is  y ear, 
“  N am u  a re a .” Some of these  m ay  hav e  h ad  o th e r sources of o rig in  as fo llow s: W est coast 
a rea s , s ix teen ; o ther a re a s  in  c e n tra l B ritish  C olum bia, fo u r ;  T uck  In le t or P rin ce  R u p ert 
H a rb o u r, fo u r ;  e a s t coast, eleven. T w en ty -tw o  a re  recorded  from  L aredo  Sound. Evidence 
based  on th e  condition of th e  ta g s  or th e  re lia b ility  of th e  p la n t in  p ro duc ing  accu ra te  d a ta  on 
p lace  o f o rig in  o f th e  ta g s  in d ica tes  th a t  s ix teen  of these  r e tu rn s  a re  p robab ly  correct. 
H ow ever, th e  num bers of th ese  w hich  m ay  have h ad  o th e r po in ts o f o rig in  a re : K w akshua 
P a s s  an d  o th e r  a re a s  in  c en tra l B rit ish  C olum bia, tw elve; K w akshua  P ass , T uck  In le t, or 
P rin ce  R u p e rt H arb o u r, six ; e a s t  coast, fo u r . One w as  repo rted  fro m  Q uatsino Sound. I t  
m ay  have o rig in a ted  from  th e  N o o tk a -E sp e ran za  a re a  o r K yuquot.

H orsw ell P o in t (2 0 )  : F o u r ta g s  w ere  recovered. A ll a re  rep o rted  fro m  th e  e a s t coast, 
b u t tw o of th ese  m ay have o rig in a ted  in  B ark ley  Sound.

F a ls e  N arro w s (2 P ) : E ig h t ta g s  w ere recovered. Seven of th ese  w ere rep o rted  from, 
th e  e a s t coast. One w as rep o rted  fro m  B ark ley  Sound, b u t possibly o rig ina ted  from  e a s t 
co as t fish.

F a lse  N a rro w s (2Q) : T h irte e n  ta g s  w ere recovered. Twelve of these  w ere reported  
fro m  th e  e a s t coast. One ta g  w as re tu rn e d  d u rin g  a ru n  of B ark ley  Sound fish, b u t m ay 
have o rig in a ted  w ith  e a s t coast fish.

D e p a rtu re  B ay  (2R ) : One ta g  w as  re tu rn e d . I t  w as repo rted  fro m  B ark ley  Sound, b u t 
m ay  have come fro m  ea s t coast fish.

B aynes Sound (2S) : F iv e  ta g s  w ere re tu rn e d . T h ree  of these cam e fro m  e a s t coast 
fish. T he fo u r th  w as rep o rted  fro m  B ark ley  Sound, b u t m ay  have en tered  th e  reduction
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p la n t w ith  e a s t  coast fish. T he fifth  w as rep o rted  f ro m  K w ak sh u a  P ass . I t  m ay  have 
o rig ina ted  th e re , in  th e  N o o tka-E speranza  a re a , K yuquo t a r e a ,  o r Q uatsino  Sound.

B irch  B ay  (2T ) : Two ta g s  w ere recovered. One w a s  recovered  on th e  e a s t coast. 
T he o th e r w as rep o rted  fro m  B ark ley  Sound, b u t m ay  h a v e  o rig in a ted  w ith  e a s t coast fish.

Sooke (3A ) : Seventy-n ine tag s  w ere re tu rn ed . S even ty -tw o  w ere  rep o rted  fro m  the 
ea s t coast o f V ancouver Is land . Of these, tw o m ay  have o r ig in a te d  in  B ark ley  Sound. Two 
ta g s  w ere  rep o rted  a s  com ing from  ru n s  of salm on-offal, and  tw o o thers  fro m  a  ru n  of 
p ilch a rd s  inc lud ing  no h e rr in g  tak en  in  N a sp a r ti  In le t. T h e se  ta g s , too, no doubt cam e from  
eas t coast h e rr in g . T h ree  ta g s  w ere recorded  fro m  B a rk le y  Sound, b u t m ay have o rig ina ted  
in  e a s t coast fish.

Sw anson  C hannel (3B ) : E ig h ty -e ig h t ta g s  w ere  re tu rn e d . E ig h ty -fo u r w ere  rep o rted  
from  th e  e a s t coast, b u t one of th ese  m ay have  o rig in a te d  in  B ark ley  Sound. T hree  ta g s  
w ere recovered  d u rin g  a  ru n  of salm on-offal; th ey  p ro b ab ly  en te red  th e  p la n t w ith  e a s t coast 
h e rrfn g . One ta g  w as reco rded  fro m  B ark ley  Sound, b u t  p robab ly  o rig ina ted  on th e  east 
coast.

T a b l e  I I I .— T a g s  r e c o v e r e d  b y  M a g n e t s  d u r i n g  1938-39.

Code. P la c e  a n d  M o n th  of T a g g in g .

R e p o r t e d  P r o b a b l e  P l a c e  o f  C a p t u r e .
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S w a n so n  C h an n e l, O c t., 1936- 
S w a n so n  C h an n e l, O c t., 1936. 
H o rsw e ll P o in t ,  M a rc h , 1937.. 
K y u q u o t S o u n d , M a rc h , 1937- 
N o o tk a  S o u n d , M a rc h , 1937—
S a a n ic h  In le t ,  A p r i l ,  1937-------
Sooke, S e p t.,  1937--------------------
Sooke, O c t., 1937 ................... ........
S w a n so n  C h an n e l, O c t., 1937.. 
B a rk le y  S o und , N o v ., 1937..
B a rk le y  S o und , N o v ., 1937...... ......
B a rk le y  S o und , N o v ., 1937........
B a rk le y  S o u n d , M a rc h , 1938-----
C lay o q u o t S o u n d , M arch , 1938....
E s p e r a n z a  In le t ,  M a rc h , 1938.....
N o o tk a  S o u n d , M a rc h , 1938.....—
Q u a ts in o  S o u n d , M a rc h , 1938----
B ella  B ella , M a rc h , 1938..
H o rsw e ll P o in t ,  M a rc h , 1938------
F a ls e  N a r ro w s , M a rc h , 1938........
F a ls e  N a r ro w s , M a rc h , 1938------
D e p a r tu r e  B ay , M a rc h , 1938------
B ay n e s  S o u n d , A p r il ,  1938.............
B irc h  B ay , A p r il ,  1938....................
S ooke, O ct., 1938.
S w a n so n  C h an n e l, O c t., 1938. 
B a rk le y  S o u n d , N o v ., 1938..
T r in c o m a li C h an n e l, D ec-, 1938-
N o o tk a  S o u n d , J a n . ,  1939— ......
Q u a ts in o  S o u n d , J a n . ,  1939--------
T u c k  In le t ,  J a n . ,  19 3 9 -..................
K w a k sh u a  P a s s ,  J a n . ,  1939.........
L a re d o  In le t ,  M a rc h , 1939---------

T o ta ls ..

1*

4*
7

12

3
1

72*
84*

5*
1 6

223

1*

25

2 *

1*
2 *

1*

3t
137

4t

157

3*
35*

1*

1*

527
I t

114*

207

2 2 *

47
19*
37

12

1*

2 *

4*

4*
3

1*

171*
27

173 18

1
1
2
2
2
2
2
1
4  

2
5
5 
1

10
7
6

13
1
6
2

79
88

6
19

3
189
176
139

37
4

892

* S om e u n c e r t a in ty  a b o u t  th e  so u rce  of a t  le a s t  one  o f  th e  ta g s  in c lu d e d  in  th e  e n t ry .  R e fe re n c e  sho u ld  be 
m ade to  th e  te x t .

7 R ea so n a b le  c e r t a in ty  t h a t  th e  re p o r te d  s o u rce  is  n o t  c o rre c t.
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B ark ley  Sound (3C) : S ix  ta g s  w ere recovered. F iv e  o f th em  w ere rep o rted  from
B ark ley  Sound an d  m ay  have o rig in a ted  on th e  e a s t coast. O ne o f  them  w as reco rded  from
th e  eas t coast and  m ay  have o rig ina ted , and no doubt did o r ig in a te , in  B ark ley  Sound.

T rincom ali C hannel (3D ) : N ineteen  ta g s  w ere recovered . S ix te e n  w ere rep o rted  from
th e  ea s t coast of V ancouver Is land . One w as rep o rted  fro m  B a rk le y  Sound, one from
K w akshua P ass , and  one fro m  a  p la n t clean-up. A ll of these  th r e e  m ay  have o rig inated , 
and  no doubt did o rig in a te , w ith  e as t coast fish.

N ootka Sound (3 F ) : T hree  ta g s  w ere rep o rted  fro m  Q u a ts in o  Sound. These, no doubt, 
o rig ina ted  fro m  N ootka Sound fish.

Q uatsino  Sound (3G ) : One hund red  and  eigh ty-n ine ta g s  w e r e  re tu rn ed . One hund red  
and  th irty -sev en  w ere re tu rn e d  from  Q uatsino Sound. F if ty - tw o  w ere recorded  as being- 
ta k e n  from  K w akshua  P ass . These m ay have o rig in a ted  in  Q u a ts in o  Sound and  such  is 
s tro n g ly  believed to  be th e  case.

Tuck In le t (3H ) : One hund red  and  seven ty -six  ta g s  w ere  r e tu rn e d .  One h u n d red  and 
forty -five w ere rep o rted  from  T uck In le t o r P rin ce  R u p e rt H a rb o u r . T w en ty -six  w ere 
repo rted  fro m  T uck In le t o r N am u, one fro m  N am u, and  fo u r  f ro m  L aredo  Sound. P robab ly  
all of th ese  ta g s  en te red  th e  reduc tion  p la n t w ith  T uck In le t o r P r in c e  R u p e rt H a rb o u r fish.

K w akshua  P a ss  (31) : One hund red  and th irty -n in e  ta g s  w e re  recovered. One hund red  
and  th re e  o f these  w ere  reco rded  from  K w akshua P a s s  o r i t s  equ ivalen t. E ig h t w ere 
recorded  fro m  T uck  In le t o r K w akshua  P a s s  and  no doubt o r ig in a te d  a t  K w akshua. F if te en  
ta g s  w ere rep o rted  from  L aredo  Sound or L aredo  In le t, fo u r  f ro m  H ak a i C hannel, and  th ree  
off Cape C alvert. T hese m ay  re p re se n t m ovem ents of th e  fish, b u t  m ore p robab ly  th e  ta g s  
o rig inated  w ith  K w ak sh u a  P ass  fish. One re tu rn  fro m  each of P r in c e  R u p e rt H a rb o u r and  
T uck In le t and  fo u r  reco rds from  Q uatsino Sound m ay  have o rig in a te d  a t  K w akshua  P ass , 
and  p robab ly  did so.

L aredo  In le t (3 J )  : T h irty -seven  ta g s  w ere recovered. A ll o f  th e se  w ere rep o rted  from  
L aredo  In le t o r i ts  equ ivalen t.

F o u r un iden tifiab le  ta g s  w ere recovered.
These re tu rn s  have  been sum m arized  accord ing  to  ta g g in g  p lace  and  tim e, and  locality  

of recovery , in  T ab le  I I I .
S T A B IL IT Y  O F  P O P U L A T IO N S .

T este r (1937) p re sen ted  evidence fro m  ra c ia l exam ina tions o f h e rr in g  fro m  m any  
localities in  B rit ish  C olum bia th a t  f re e  in te rm in g lin g  did n o t ta k e  p lace  betw een popu la tions 
of h e rr in g  on th e  e a s t coast of V ancouver Is land , on th e  w est co as t, and to th e  n o rth  of 
V ancouver Is land . E v idence  w as also p resen ted  w hich ind ica ted  r a th e r  s tab le  g ro u p s w ith in  
these  la rg e r  a re a s . T he reco rds of ta g s  w hich have  been o u t fo r  a t  le a s t six m on ths m ay 
be used  as a  te s t  of th e  conclusions d raw n  from  ra c ia l stud ies.

C onsidering  d e tec to r an d  m ag n e t re tu rn s  to g e th e r th e re  a re  fifty -one re tu rn s  o f tag s  
w hich have been ou t fo r  s ix  m onths o r m ore, from  tag g in g s  m ade on th e  e a s t coast (includ ing  
Sooke). O f these, fo r ty -o n e  h av e  been re tu rn e d  ce rta in ly  from  th e  e a s t coast, tw o have 
certa in ly  been re tu rn e d  fro m  o th e r a reas , and  th e re  is doubt a b o u t th e  rem a in in g  eight. 
F ro m  th e  d a ta  supp lied  w ith  th e  re tu rn s  th e re  is no special reason  f o r  a sc rib in g  th e  re tu rn s  
to  e ith e r the  ea s t coast o r  o th e r a reas . H ow ever, i t  would a p p e a r  m ore  reasonab le  to  consider 
th e  u n c e rta in  r e tu rn s  as d is tr ib u ted  in  p ropo rtion  to th e  tag s  concern ing  w hich th e  o rig in  is 
ce rta in . In  th a t  even t a n  overw helm ing m a jo rity  of th e  re tu rn s  (fo rty -n in e  ou t of fifty-one) 
a re  from  e a s t  coast a rea s . I f  th e  doub tfu l ta g s  a re  divided equally  betw een  th e  tw o g roups 
th e  m a jo rity  of e a s t coast re tu rn s  is s till v e ry  su b s tan tia l (forty -five ou t o f fifty -one).

W hile i t  is dem o n s tra ted  by the  tag g in g -w o rk  th a t  h e rr in g  w hich a re  on th e  è a s t coast 
fish ing-grounds in  th e  f a l l  o r w hich spaw n  on th e  e a s t coast in  th e  sp r in g  have  a  s trong ly  
m arked  tendency  to  r e tu rn  to  e a s t coast fish ing-grounds in  subsequen t au tu m n s, i t  is ev iden t 
fro m  th e  ta g  r e tu rn s  th a t  th e  fishery  exp lo its a  com posite population . D u rin g  th e  course of 
th e  in v es tiga tion  sp aw n in g  fish have  been tag g ed  on n in e  d ifferen t occasions on th e  ea s t 
coast of V ancouver Is la n d  (p r io r  to 1939) a t  various p laces from  B aynes Sound to  Tod In le t 
and  B irch  B ay. R ecoveries havé  been m ade from  every  ta g g in g  w ith  th e  s ing le  exception  of 
one ra th e r  sm all one in  G anges H arb o u r. T h is show s th a t  th e  east co as t fishery  is supplied  
by h e rr in g  w hich  spaw n  in  m an y  places w idely  sep a ra ted  in  the  S tra it  o f G eorgia.
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T here  w ere  fifty-tw o re tu rn s  by de tec to rs and  m ag n ets  o f  tag s  o u t m ore th a n  six m on ths 
from  w est coast tag g in g s. T here  is evidence, how ever, co n c e rn in g  te n  o f th e se  th a t  th ey  
w ere  held up  in  reduction  p la n t m ach inery  an d  do no t c o n s t i tu te  v a lid  re tu rn s . T hey  a re  
no t, accordingly , considered fu r th e r . Of th e  rem a in in g  fo r ty - tw o , tw en ty -tw o  w ere  ce rta in ly  
re tu rn e d  from  th e  w est coast and  tw o w ere  definitely  r e tu r n e d  fro m  fish ing-grounds o ther 
th a n  th e  w est coast, w hile th e re  is u n c e rta in ty  c o n ce rn in g  th e  o rig in  of th e  rem a in in g  
eighteen. R epetition  of the  ca lcu la tions ind ica ted  in  th e  fo rego ing  p a ra g ra p h  ind icates 
m a jo ritie s  of th ir ty -e ig h t and th irty -o n e  ou t of fo rty -tw o  r e t u r n s  fro m  w est coast a reas .

In  a ll, th e re  w ere  s ix ty -th ree  re tu rn s  fro m  B ella B e lla  (2M ) ta g s . T w en ty  of these  
w ere definitely  from  th e  cen tra l a re a  of B rit ish  C olum bia n o r th  o f V ancouver Is lan d  and  
two w ere ce rta in ly  from  outside th a t  a re a  (Q uatsino  S o u n d ) . I f  th e  fo rty -one  ta g s  concern­
in g  w hich u n c e rta in ty  ex ists a re  divided a s  befo re , th e  m a jo r i t ie s  of th e  re tu rn s  fro m  cen tra l 
B rit ish  Colum bia a re  fifty-seven and  fo rty -o n e  o u t of s ix ty - th re e . T he fa c t  th a t  th e  elem ent 
o f doubt concerning th irty -o n e  o f th e  fo rty -o n e  doub tfu l r e tu r n s  is la rg e ly  academ ic, and  
th a t  th e re  is reasonab le  c e r ta in ty  th a t  th ey  o rig in a ted  in  c e n tr a l  B ritish  C olum bia, ind ica tes 
th a t  th e  fifty-seven ou t of six ty -th ree  m a jo r ity  is closer to  d esc rib in g  the  a c tu a l condition.

I t  is no t possible to  t r e a t  th e  in d iv idua l w est coast ta g g in g s  by  th e  m ethod used above 
fo r  th e  la rg e r  d is tr ic ts  since considera tion  of th e  r e tu rn s  show s th a t  th e re  is no or li tt le  
possib ility  of o b ta in ing  a  r e tu rn  concern ing  th e  o rig in  of w h ic h  th e re  is no doubt. H ow ever, 
c e rta in  g en e ra l s ta tem en ts  a re  in  o rd e r concern ing  some o f  the  tag g in g s . T en  ta g s  w ere 
re tu rn e d  from  th e  ta g g in g  in  Calm Creek, C layoquot S o u n d  (21), none of them  fro m  
C layoquot Sound. A ll of them  w ere  re tu rn e d  fro m  th e  e a s t  coast o r B ark ley  Sound. The 
re tu rn s  from  th e  E sp eran za  In le t (2 J ) an d  N ootka  S o u n d  (2K ) tag g in g s  a re  capable  of 
only u n c e rta in  in te rp re ta tio n . T h ree  of th e  th ir te e n  m a g n e t re tu rn s  w ere fro m  th e  ea s t 
coast or B ark ley  Sound— one ce rta in ly  fro m  th e  e a s t co as t. F ive  re tu rn s  a re  rep o rted  from  
a re a s  betw een Sydney In le t and K yuquo t Sound, a lth o u g h  som e of these m ay  hav e  o rig in a ted  
fro m  Q uatsino  Sound fish. I t  is p e rh a p s  sign ifican t th a t  th e  only re tu rn  concern ing  w hich 
th e re  is com plete c e r ta in ty  (i.e., t h a t  m ade  by th e  d e tec to r) cam e back fro m  th e  N oo tka  a rea . 
F iv e  ta g s  fro m  these  tw o ta g g in g s  w ere recorded  fro m  Q u a ts in o  Sound. A ny o f these m ay 
have o rig in a ted  in  o ther w est coast a rea s , b u t i t  seem s u n lik e ly  th a t  all would hav e  done so. 
Seven of th e  te n  Q uatsino Sound (2L ) ta g s  w ere  re tu rn e d  from  Q uatsino  Sound and  i t  is 
believed th a t  th e  rem a in in g  th ree  (re p o rte d  fro m  K w ak sh u a  P ass ) also en tered  th e  reduction  
p la n ts  w ith  Q uatsino  Sound fish. In  an y  case, no 2L ta g s  w ere  recovered by p la n ts  w hich 
o p era ted  on K w akshua P ass  h e rr in g  b u t did n o t o p e ra te  on  Q uatsino  Sound fish.

In  sum m ary , i t  m ay  be said  th a t  th e re  is good ev idence fo r  th e  belief th a t  th e  in te g r ity  
of th e  popu la tions o f h e rr in g  in  th e  m a jo r  d is tr ic ts  is  f a i r ly  well p reserved . On th e  w est 
coast of V ancouver Is la n d  a considerab le  a m o u n t of m ovem ent from  one a re a  to  an o th e r is 
m an ife s t, b u t th e  e x te n t canno t y e t be defined ow ing in  p a r t  to  the  u n ce rta in  n a tu re  o f th e  
d a ta  obtained fro m  m agnet recoveries. I t  a p p e a rs  th a t  th e  Q uatsino Sound p o pu la tion  is 
f a i r ly  d is tinc t, b u t even i t  c e rta in ly  receives som e ad d itio n s fro m  n o rth e rn  a re a s  and  possibly 
fro m  those to  th e  sou th-east.

M O V E M E N T S  O F  H E R R IN G .

S o o k e  t o  S w a n s o n  C h a n n e l .— I n f l u e n c e  o f  t h e  T i d e s .

T he tw o p rev ious re p o r ts  on h e r r in g - ta g g in g  have  show n a m ovem ent of h e rr in g  fro m  
th e  sou th  end o f V ancouver Is lan d  n e a r  Sooke to  th e  fish ing -g rounds in  th e  S tr a i t  of G eorgia 
a t  Sw anson C hannel and  T rincom ali C hannel n e a r  P o r l ie r  Pass. These re su lts  a re  fu lly  
confirm ed by th e  re tu rn s  fo r  th e  p re s e n t y e a r  in  w hich e ig h ty -fo u r tag s p u t in  fish a t  Sooke 
on O ctober 1 s t w ere rep o rted  as com ing fro m  fish c a p tu re d  on th e  eas t coast g ro u n d s and  
e igh ty-tw o of th e se  ce rta in ly  did so. T he f irs t of th ese  w a s  recovered on O ctober 12th. A s 
th is  rep re sen ts  a  m axim um  tim e fo r  th e  m ig ra tio n  of th e  e a r l ie s t fish and  as th e  d is tance  by 
th e  m ost d irec t ro u te  is a round  50 m iles, th e  m in im um  speed  o f m ig ra tion  is r a th e r  m ore th a n  
4 m iles a  day. T he recovery  o f sev e ra l ta g s  fro m  eas t c o a s t fish on m agnets a t U cluele t and  
K ildonan  on O ctober 15th  and  days im m ed ia te ly  fo llow ing  indicates th a t  th e  m ovem ent a t  
th a t  m inim um  speed w as genera l.
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F ig . 7. T h e  re c o v e ry  o f  ta g s  u sed  on th e  e a s t  c o a s t  o f  V a n c o u v e r  Is land  in  r e la t io n  to  lu n a r  w eeks 
of th e  f ishery  a n d  th e  a v a ila b i li ty  o f  h e r r in g  in  S w anson  C h an n e l.
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F ig .  8. W eek  o f  c a p tu r e  a n d  so u rces  of fish  h a n d le d  a t  P la n t  A .

T este r (1938) fo u n d  th a t  h e rr in g  w ere m ore av a ilab le  in  Sw anson C hannel d u rin g  th e  
f irs t and th i rd  q u a r te rs  o f th e  moon and  less availab le  d u r in g  th e  fu ll and  new  moons, and  
considered as th e  m ost likely  ex p lana tion  th a t  th e  effect of th e  moon w as th ro u g h  th e  
s tre n g th  o f th e  tid es and  th e i r  influence upon influxes of n ew  fish to th e  fish ing-grounds. T he 
ta g g in g  re su lts  of th e  f a l l  of 1937 su ppo rted  th e  view th a t  n ew  fish ap p eared  on th e  g rounds 
a t  th e  tim es o f th e  f irs t  an d  th ird  q u a rte rs . T he m ost r e c e n t recoveries as p o rtra y e d  in  
Table IV . and  F ig s . 7 and  8 also lend su p p o r t to  th e  ex p lan a tio n  of increased  av a ilab ility  by 
th e  im m ig ra tio n  o f new  fish to  th e  fish ing-grounds. T he fo llow ing fe a tu re s  of th e  curves 
seem w o rth y  of no tice : In  th e  top  pane l th e  w eekly a v e ra g e  catches m ade by u n it  fish ing 
effort an d  co rrec ted  fo r  w ea th e r, etc., w ith  one exception d em o n s tra te  th e  re g u la r  a lte ra tio n  
in  tre n d  of a v a ilab ility  w hich m ig h t be expected by theory .
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T a b l e  IV .— D i s t r i b u t i o n  o f  M a g n e t  R e t u r n s  b y  L u n a r  W e e k s .

(E a s t  C oast R e tu rn s  lag g ed  One D ay  from  th a t  re p o r te d , W est C oast R e tu rn s
lagged  Two D ays.)

L u n a r  W eek . A v a ilab ility .
C a tc h /S e in e /D a y .

T a g s  r e c o v e r e d  b y M a g n e t s .

3 A . 3B . 3D. E a s t  C o ast only  
1 ( x )  a n d  2 ( x ) .

E . W . E . W . E. W . E . W .

O ct. 6 - 0  c t . 12....... .................... — 135 0 0 0 0 0 0 1 1

O ct. 13 -O ct. 1 9 - - .......................... 142 0 21 0 1 1 0 0 1 4
O ct. 2 0 -O ct. 26...... .............. ........... 85 0 6 0 5 0 0 0 2
O ct. 27 -N ov . 3 ................................ 67 23 9 25 8 0 0 5 0

N ov. 4 -N o v . 10...... ............. - .— 44 0 1 1 0 0 0 0 1 0

N ov. 11-N ov . 17................................ 108 3 0 3 1 0 0 4 0

N ov. 1 8 -N o  v. 25........ ....................... 51 1 1 7 0 0 0 3 1

N ov. 26 Dec. 2 ............................... 161 5 0 4 0 0 0 6 0
Dec. 3-D ec. 9__________-  ~~ 40 0 2 3 1 1 0 2 2
Dec. 10-D ec. 17................................ 178 2 1 6 0 13 0 3 4
Dec. 1 8 -(D ec . 2 1 ) ............. - - ... 55 3 0 3 0 2 1 4 0

37 4 1 6 1 26 16 1 30 14

1 1 2
V

T o ta l ta g s  reco v e red -------- 79 8 8 19 4 6

In  th e  cen tre  panel th e  to ta l of 3A ta g s  recovered show s v e ry  h ig h  re tu rn  fo r  th e  second 
and  fo u r th  w eeks. T he f irs t peak  is p resum ab ly  th e  re s u lt o f th e  f irs t en tra n c e  of tag g ed  
fish on th e  g rounds. T he second peak  p robab ly  h a s  tw o e x p la n a tio n s : F ir s tly , a  second 
group  of Sooke fish e n te r in g  th e  fishery ; and secondly, th e  com m encem ent of effective action  
by th e  P la n t A  m ag n e t and  th e  recovery  by it  of ta g s  accum ula ted  in  th e  d rie r. T he subse­
qu en t p a r ts  o f th e  cu rve  i l lu s tr a te  th e  falling-off of re tu rn s  w ith  tim e a f te r  tag g in g , and  to  
some ex ten t th ey  reflect th e  add ition  of new  Sooke ta g s  to  th e  exp lo ited  populations. T he 
peaks on th e  3B ta g s  w ill h av e  s im ila r exp lana tions, excep t th a t  fa l lin g  off m ay  be expected 
to  p lay  a m ore im p o rta n t p a r t  and  m ig ra tio n  on to th e  fish ing -g rounds w ill no t be effective. 
T he cu rve  fo r  3D il lu s tra te s  only  fa llin g  off a f te r  tag g in g . The reco rded  s ing le  ta g  in  w eek 9 
is p robab ly  a n  e rro r  due to  m ethods of h an d lin g  th e  d a ta . T he (1 ) an d  (2) ta g s  show  no 
tre n d  th ro u g h o u t th e  season, as w ould be expected fro m  fish w hich  had  been tag g ed  long 
enough to  become th o ro u g h ly  m ixed. I t  is no tew orthy  th a t  th e  flu c tu a tio n s in  re tu rn s  ag ree  
p e rfec tly  w ith  moon phase , and  excellen tly  w ith  ca tch  per u n it  fish ing  effort. T his p robab ly  
ind icates th a t  fo r  some rea so n  in c reas in g  am oun ts of fish w ere ro u ted  th ro u g h  reduction  
p lan ts  a t  tim es w hen abundance  w as h igh .

In  th e  low er pane l th e  3A  ta g s , w ith  the  exception of th e  final w eek of fishing, show  a 
positive re la tio n  betw een th e  ca tch  p e r u n it of fish ing effo rt and  th e  n um ber of ta g s  recovered 
p e r  th o u san d  ta g s  in se rted  p e r  th o u san d  tons of fish exam ined f o r  tag s . T h is ag rees w ith  
th e  observation  o f th e  p rev ious season and  w ith  w h a t would be expected  accord ing  to  th e  
theo ry  of m ovem ent a lre a d y  ou tlined . T he 3B ta g s  show  a  rec ip rocal recovery  d is trib u tio n  
to  th a t  o f th e  3A  tag s . T h is ag a in  is in  ag reem en t w ith  th e  re su lts  fo r  th e  p rev ious y e a r  
(w here  th e re  w as one exception) an d  w ith  th e  hypothesis under exam ination . A s th e  3B 
ta g s  a re  p u t  in  on th e  fish ing -g rounds any  add itions to  th e  supply  of h e rr in g  th e re  w ill re s u lt 
in  a  d ilu tion  effect on th e  tag g ed  fish.

S o o k e  t o  B a r k l e y  S o u n d .

In  th e  1937-38 season, c e rta in ly  one and  possibly m ore ta g s  p u t in  a t  Sooke w ere 
recovered fro m  B ark ley  Sound fish. D u rin g  th e  1938-39 season, p la n t  opera tions w ere such
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th a t  th e re  w as no o p p o rtun ity  fo r  o b ta in ing  in d isp u tab le  re co rd s . I t  is w o rthy  of no te  in 
th is  connection th a t  a  significantly* h ig h e r p ro p o rtio n  of S ooke ta g s  (3A ) as com pared w ith  
Sw anson  C hannel (3B ) ta g s  w as recovered  by m ag n ets  in  p la n ts  w h ich  opera ted  on B ark ley  
Sound fish th a n  by th e  P la n t A  w hich did not. T h is m ig h t b e  tak en  a s  in d ica tin g  th a t  some 
3A  ta g s  en te red  B ark ley  Sound reduc tion  p la n ts  w ith  B a rk le y  Sound h e rr in g , b u t o ther 
ex p lana tions a re  equally  p lausib le. F o r  exam ple: T here  i s  evidence in  T able IV . th a t  th e  
m ag n e t a t  P la n t A  w as no t op e ra tin g  efficiently d u rin g  th e  firs t th re e  weeks of th e  h e rr in g  
season  d u rin g  w hich the  o ther p la n ts  recovered  m an y  3A  ta g s . F u rth e rm o re , to w ard  th e  
end o f th e  season boats bound fo r  th e  w est coast ten d ed  to  load  Sw anson C hannel fish, 
w h ereas boats load ing  fo r  P la n t A  took m ore fish fro m  T rin co m ali. Such a  difference as 
th a t  m ay  have been responsible fo r  differences in  th e  p ro p o r tio n s  recovered  of th e  tw o lo ts 
o f tag s .

S w a n s o n  C h a n n e l  t o  T r i n c o m a l i  C h a n n e l .

Some e a s t coast herring -fisherm en  a re  of th e  opinion t h a t  th e re  is no d irec t m ovem ent 
o f h e r r in g  betw een th e  Sw anson C hannel fish ing-g rounds a n d  those  in  T rincom ali C hannel, 
and  som e evidence fro m  ta g  re tu rn s  of th e  tw o p rev io u s  y ea rs  seem ed to  su p p o r t th e ir  
con ten tion . T h a t th e re  is m ovem ent of som e so r t b e tw een  th e  tw o fish ing-grounds is 
defin ite ly  show n by  th e  re tu rn s  fo r  1938-39. One fish ta g g e d  in  Sw anson C hannel (3B) w as 
recovered  by  th e  induction  detec tor from  a load of fish c a p tu re d  a t  th e  n o rth  end of T rinco ­
m ali C hannel. T hree  ta g s  (3B ) w ere recovered  d u rin g  a  lu n a r  w eek by  a  p la n t w hich 
o p era ted  only on T rincom ali C hannel fish, and  in  th e  fo llo w in g  w eek six  3B ta g s  w ere 
recovered  d u rin g  a  w eek in  w hich 140 tons of Sw anson  C hannel fish w ere processed  as 
com pared  w ith  1,340 tons o f T rincom ali C hannel fish. T h ese  re tu rn s  show w ithou t doubt th a t  
fish move from  th e  Sw anson C hannel g rounds to  those  in  T rincom ali C hannel. I t  is s till 
possible, how ever, th a t  the  fisherm en a re  co rrec t in  th e ir  co n ten tio n  th a t  no d irec t m ovem ent 
ta k e s  place, fo r  th e  h e rr in g  m ay  have moved o u t th ro u g h  A c tiv e  P ass  up the  S tr a i t  of G eorgia 
an d  back th ro u g h  P o rlie r  P ass  o r th ey  m ay  have moved f ro m  one g round  to th e  o th e r  th ro u g h  
th e  n a rro w e r channels am ong th e  islands.

IN T E N S IT Y  O F  T H E  F IS H E R Y .

T a g  re tu rn s  m ay  be used to m ake e s tim a tes  of th e  n u m b ers  of fish on th e  g rounds and  
hence o f th e  in ten s ity  of th e  fishery. T his m ay  be done b y  m ak ing  use of th e  follow ing 
ca lcu la tio n s: N um ber of fish on g rounds =  (ca tch  of fish exam ined  fo r  ta g s )  x  (num ber of 
ta g s  used) /  (num ber of tag s  re co v e red ); th e  in ten s ity  o f th e  f ish e ry =  ( to ta l catch  o f 
fish) /( n u m b e r  o f fish on th e  g ro u n d s ). T he figu res f o r  th ree  reduction  p la n ts  and th e  
G aliano  detec to r m ay be used in  m ak ing  these  ca lc u la tio n s  and  the  re su lts  a re  se t ou t in 
T able  V. In  considering  th e  re su lts  of th ese  ca lcu la tions severa l points should be k ep t in  
m ind. In  th e  firs t place, th e  e s tim ates  of fish on th e  g ro u n d s  a re  m axim um s— i.e., any e rro r  
caused  by (1) m ig ra tio n  of th e  fish, (2) inefficiencies of reco v ery  m ethods, and (3 ) dea th  o f 
th e  fish as a  re s u lt of tag g in g , w ill increase  th e  a p p a re n t ab u n d an ce  of fish on th e  grounds. 
T he h ig h  es tim ates  of abundance based  on P la n t  A  figu res  a re  p robably  due to  th e  p la n t’s 
low  efficiency in  ta g  recovery  ea rly  in  th e  season. T he h ig h  e s tim ates  fo r  the  G aliano detec tor

* S ta t is t ic a l  m e th o d s  a r e  av a ilab le  -which m a k e  i t  p o ssib le  to  c a lc u la te  th e  odds a g a in s t  a n  o b serv ed  co n d itio n  
a r i s in g  b y  ch a n ce . I f  th e  odds a r e  a s  h ig h  a s  20 to  1 a g a in s t  su c h  a n  o c c u rre n c e  th e  c o n d itio n  is  sa id  to  be 
s ig n if ic a n t  ; i f  th e  odds a r e  m o re  th a n  100 to  1 a g a in s t  th e  c o n d itio n  is  t e r m e d  v e ry  s ig n if ic a n t. H o w e v e r , s ta t is t ic s  
a lo n e  c a n n o t  g iv e  a n y  in fo rm a tio n  a s  to  w h a t  th e  s ig n if ic a n c e  co n c e rn s . T h a t  ca n  on ly  be le a rn e d  b y  a n  im p a r t ia l  
c o n s id e ra tio n  o f a l l th e  f a c to r s  le a d in g  to  th e  r e s u l t  o b ta in e d  a n d  so m e tim e s , a s  in  th i s  ca se , i t  is  n o t  p o ssib le  to  
a r r iv e  a t  a  d e fin ite  conc lu sion .

I n  th e  p r e s e n t  ca se  i t  c a n  be sh o w n  t h a t  th e  d is t r ib u t io n  o f  r e t u r n s  sh o w n  in  th e  fo llow ing  ta b u la t io n  f ro m  
T a b le  IV . cou ld  n o t  h a p p e n  b y  ch a n ce  once  in  m o re  th a n  100 t r i a l s  i f  th e  t a g s  f ro m  b o th  ta g g in g s  w e re  d is tr ib u te d  
ra n d o m ly  o v e r a ll o f th e  e a s t  c o a s t f ish in g -g ro u n d s  a n d  o n ly  th e r e .  H o w e v e r , a s  sh o w n  in  th e  te x t,  m o r e  th a n  one 
re a s o n a b le  e x p la n a tio n  o f  th e  c o n d itio n  m a y  b e  offered .

3A  T ag s. 3 B T ag s. T o ta l.

R ec o v e red  in  p la n ts  h a n d l in g  o n ly  e a s t  c o a s t f is h -— .......................................................
R ec o v e red  in  p la n ts  h a n d lin g  b o th  e a s t  co a st a n d  w e s t c o a s t f is h - .......................... .

37
61

41
26

78
87

67 165
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a re  no doubt associated  w ith  th e  decline in  its  efficiency, an d  a  d e ta ile d  exam ination  of th e  log 
fo r  th a t  u n it  show s th a t  such an  ex p lana tion  is q u ite  possib le . T he estim ates of 120,000 
to n s  of fish on th e  g rounds ap p ea r to  be closest to  co rrec t an d  e v e n  th ey  a re  m axim um . T his 
figure, ta k e n  w ith  th e  25,000 tons se t as a  quo ta  fo r  th e  e a s t c o a s t  fishery, gives an  e stim ate  
o f 21 p e r  cent, fo r  th e  fish ing in ten sity , w hich ag rees  closely w i th  the  m inim um  in ten s ity  of 
fish ing  a s  ca lcu la ted  fo r  th e  p rev ious y e a r  (21 p e r c en t.) . T h e se  figures a re  no t d irec tly  
com parab le  because no allow ance w as m ade fo r  th e  efficiency o f  th e  recovery  m ethods. T his 
w as done fo r  induction  detec tor re tu rn s  fo r  th e  p rev ious year.

T a b l e  V.— D a t a  a n d  T r e a t m e n t  f o r  e s t i m a t i n g  A b u n d a n c e  o f  F i s h  o n  G r o u n d s .

T a g s  r e c o v e r e d .

T o n s  o p  S w a n s o n  
C h a n n e l  a n d  

T r i n c o m a l i  C h a n n e l  
H e r r i n g  p r o c e s s e d .

P e r c e n t a g e  
T a g s  r e t u r n e d .

M a x i m u m  E s t i m a t e  o f  
F i s h  o n  G r o u n d s  

i n  T h o u s a n d s  o f  T o n s .

3 A . 3 B . 3 D . 3 A a n d 3 B . 3 D . 3 A . 3 B . 3 D . 3 A . 3 B . 3 D .

P l a n t  A ........ .......................... 3 8 6 2 1 8 8 , 8 4 0 2 , 2 1 0 2 .6 0 5 . 8 0 4 .0 3 4 0 1 7 0 5 5
P l a n t  B .................................... 2 7 2 0 0 2 , 3 6 0 ? 1 .9 0 1 . 9 0 1 2 0 1 2 0

P l a n t  C .................................. 1 5 7 1 1 , 2 2 0 ? 1 . 0 4 0 . 6 5 1 2 0 1 8 7
G a l i a n o  d e t e c t o r . . ......... 1 1 1 4 __ 1 , 9 9 0 0 0 . 7 6 1 . 3 0 2 6 0 1 5 0
T a g s  u s e d  .......................... 1 , 4 5 4 1 , 0 7 8 4 4 7

T he recovery  from  th e  v e ry  few  fish cau g h t in  B ark ley  S ound  o f six  3C ta g s  ou t of 
n in e ty -n in e  used  ind ica ted  th a t  n o t only w ere  fish h a rd  to  ca tch  b u t  th a t  th e re  w ere ex trem ely  
few  fish in  th e  area .

T he m ag n e ts  in s ta lled  in  th e  n o rth e rn  p la n ts  a re  know n to h a v e  such  low efficiencies th a t  
th e re  is l i t t le  ad v an ta g e  in  m aking  ca lcu la tions of p o pu la tion  abundance. I t  is p e rh ap s  
n o tew orthy , how ever, th a t ,  d u rin g  only th e  la t te r  p a r t  o f th e  season , 176 ta g s  of th e  T uck 
In le t (3H ) ta g g in g  w ere recovered o u t of 755 used. T h is in d ica te s  a  recovery  efficiency of 
23 p e r  cent. O bviously th e  fishing in te n s ity  m u s t have  been considerab ly  h igher.

TA G G IN G  T E C H N IQ U E .

In  th e  re p o r t  fo r  1937-38 evidence w as b ro u g h t fo rw a rd  w hich  ind icated  th a t  crow ding 
fish in  th e  pound  d u rin g  ta g g in g  o p era tions led to  low er re tu rn s , and  hence p resum ab ly  a  
h ig h e r m o r ta lity  fro m  tag g in g , even a lth o u g h  no dele terious effects w ere observable d u rin g  
th e  ta g g in g  operation . I t  w as observed th a t  th e  n um ber o f r e tu rn s  w as g re a te r  in  cases 
w here  th e  num ber of fish in  th e  pound did n o t exceed 500. T he re s u lts  fo r  th is  y e a r  confirm 
th e  p rev ious ones a s  is show n in  th e  tab u la tio n  Taggings of less Taggings of more

t h a n  1 , 0 0 0 .  t h a n  1 , 0 0 0 .

T ag s in se rted  ....................... -.............................................................................-— 1,657 2,429
T a g s  recovered  ________ ___________________________ —  5 0

S ta tis tic a l te s ts  show  th a t  th is  difference is h igh ly  sign ifican t a s  i t  could occur by  chance 
only once in  m ore th a n  100 tim es. A s th e  fish tag g ed  in  sm aller lo ts  w ere m ore exposed to  
th e  fishery  of th e  1937-38 season i t  seem s like ly  t h a t  th e  d ifference is ac tu a lly  due to  
differences in  m ethods o f han d lin g  th e  fish and , consequently , th e  re s u lts  serve as a  w a rn in g  
a g a in s t c row ding  fish d u rin g  ta g g in g  opera tions.

D IS C U S S IO N  A N D  SU M M A R Y  O F  R E S U L T S .

C onsidering  B rit ish  Colum bia (exclud ing  th e  Queen C harlo tte  Is lan d s) as being divided 
in to  fo u r  m ain  a re a s— e a s t coast o f V ancouver Is lan d , w est coast of V ancouver Is land , 
c e n tra l B rit ish  C olum bia, an d  n o rth e rn  B rit ish  C olum bia— th e  re su lts  of ta g g in g  experim ents 
hav e  show n only neg lig ib le  m ovem ents fro m  one m a jo r  a re a  to  an o th er. In  th e  cen tra l and 
n o r th e rn  p a r t s  of th e  P rov ince the  w ork  h a s  n o t y e t been sufficiently ex tensive to  allow  m uch 
o p p o rtu n ity  fo r  th e  detec tion  of such  in te rm in g lin g . C onsequently, th e  re su lts  fo r  those 
reg ions a re  n o t o f g re a t  significance. H ow ever, th e  d a ta  on th e  w est and  e a s t coasts of 
V ancouver Is la n d  a re  fu ll enough to  in d ica te  t h a t  th e  in te rm in g lin g  o f th e  popu la tions in 
th o se  a re a s  w ith  each o th e r o r w ith  th e  cen tra l and  n o r th e rn  areas is  slight.
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T here  is li tt le  op p o rtu n ity  of o b ta in ing  detailed  in fo rm a tio n  concern ing  lack  o f m ovem ent 
betw een th e  sm alle r (fishery) a re a s  on th e  w est coast o f  V ancouver Is lan d . C oncerning 
some th e re  is  no doubt b u t th a t  la rg e  p ropo rtions of th e  ta g s  tu rn e d  up  in  fish cau g h t in 
a re a s  o ther th a n  th a t  of ta g g in g  (e.g., Calm C reek). W ith  o th e rs  th e re  ap p ea rs  to  be 
reasonable  c e r ta in ty  th a t  a ll of th e  ta g s  cam e back f ro m  th e  g en e ra l v ic in ity  of ta g g in g  
(e.g., Q uatsino  S o u n d ). In  th e  case o f still o ther ta g g in g s  th e  r e tu rn s  seem ed to  ind ica te  
th a t  ta g s  w ere  re tu rn e d  fro m  both  th e  ta g g in g  and  o th e r a re a s ,  b u t d a ta  concern ing  m ag n e t 
recoveries a re  so u n c e rta in  th a t  i t  is a t  p re sen t im possible to  s ta te  w h e th e r th e re  is a signifi­
can t tendency  fo r  m ore of these  ta g s  to  re tu rn  from  th e  ta g g in g  a re a s  th a n  fro m  o th e r 
regions.

In  th e  re tu rn s  fo r  th e  c u rre n t y ea r th e re  w as am ple co rro b o ra tio n  of th e  m ovem ent of 
h e rr in g  fro m  th e  so u thern  p a r t  of th e  S tr a i t  of J u a n  de F u c a  a t  Sooke to th e  fish ing-grounds 
in  th e  S tr a i t  of G eorgia. T here  is some evidence fo r  be lief in  a m ovem ent of fish fro m  Sooke 
to  B ark ley  Sound, b u t i t  is read ily  in te rp re ted  in  o ther w ay s .

D u rin g  th e  1938-39 season th e re  w as definite ev idence of m ovem ents of h e rr in g  from  
Sw anson C hannel to  T rincom ali C hannel, n e a r  P o rlie r  P a s s . T h is is in  co n tra s t to  th e  
re su lts  o f p rev ious y ea rs , b u t i t  is  n o t n ecessarily  show n th a t  th e  fish m oved by th e  m ost 
d irec t rou te .

C onsideration  o f th e  in te n s ity  of th e  fishery  on th e  e a s t coast of V ancouver Is land  
and  in  th e  P rin ce  R u p e rt H a rb o u r a re a  ind ica tes m in im um  estim ates of 22 and  23 p e r cent. 
These, especially  th e  la t te r ,  a re  p robably  low, b u t by how  m uch  canno t a t  p re se n t be s ta ted .
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T a b l e  V I . — D e t a i l e d  L i s t  of T a g s  i n s e r t e d  d u r i n g  1938-39.

S eries
H .

D a te
re leased .

T a g g in g
Code. W h e re  re le a s e d .

36301-37500 O ct. 1 1938 3A Off Sooke................ ..................................
37501-37600 11 1938 3B

12 1939 3G
O ct. 1, 1938 3A

38101-38300 12 1939 3G
38301-38400
38401-38500

J a n . 15,
12

1939
1939

31
3 G

K w a k sh u a  P a s s , C a lv e r t I s l a n d ___
S .E . A rm , Q u a ts in o  S o u n d  ................

O ct. 1 1938 3A
38601-38800 12 1939 3G

11 1939 3F
39001-39100 15 1939 31 K w a k sh u a  P a s s , C a lv e r t I s l a n d ___
39201-39400 J a n . 15 1939 31 K w a k sh u a  P a s s , C a lv e r t I s la n d —
39401-39600 19 1939 31 K w a k sh u a  P a s s , C a lv e r t I s l a n d ___
39601-39700 J a n . 16, 1939 31 K w a k sh u a  P a s s , C a lv e r t I s l a n d .......
39701-39800 J a n . 18, 1939 31 K w a k sh u a  P a ss , C a lv e rt I s la n d ......
39801-40000 J a n . 16. 1939 31 K w a k sh u a  P a ss , C a lv e rt I s la n d  ....
40001-40300 11, 1938 3B
40301-40995 13, 1938 3B S w a n so n  C h a n n e l------------ --------------
41001-41100 25 1938 3C V e rn o n  B ay , B a rk le y  S o u n d ...........
41101-41200 5, 1938 3D S tu a r t  C h a n n e l- .......................... .........
41201-41300 7 1938 3D S tu a r t  C h a n n e l.......................... ..........
41301-41400 9 1938 3D
41401-41550 Dec. 10, 1938 3D T rin c o m a li  C h a n n e l.............................
41551-41900 Dec. 16, 1938 3E S w a n so n  C h a n n e l............... .................
42001-42550 Dec. 16, 1938 3E S w a n so n  C h a n n e l............... .....................
42601-42700 Dec. 16 1938 S w a n so n  C h a n n e l...................................
42701-42900 J a n . 12, 1939 3H T u c k  I n le t  ............. ........................ ......
42901-43000 M ar. 6, 1939 3 J L a re d o  I n le t ......... ................................
43801-43900 M ar. 7, 1939 3 J L a re d o  I n le t ..................... .............. .......
44301-44400 M ar. 6, 1939 3 J L a re d o  I n le t ................................ ........
44401-44500 M ar. 7, 1939 3 J L a red o  I n le t ....................... ..... ............
44501-44700 M ar. 11, 1939 3Q R iv e rs  I n le t  C a n n e ry ......... ..............
44701-44800 M ar. 6, 1939 3 J L a re d o  In le t . . . ..............................
44801-44900 M ar. 7, 1939 3 J L a re d o  In le t. . . ........................... ...... ......
44901-45000 M ar. 6, 1939 3 J L a re d o  In le t . . .......................................
46001-46300 J a n . 13, 1939 3H T u c k  I n le t .............................................
46301-46600 J a n . 14, 1939 3H T u c k  In le t.............. ................................
46601-47000 M ar. 2, 1939 3K D e p a r tu r e  B a y .....................................
47001-48000 M ar. 8, 1939 3L O ff Q u a licu m ............... ............... - ......
48001-49000 M ar. 9, 1939 3M K u lee t B ay ...............................................
49001-49200 J a n . 20, 1939 31 K w a k sh u a  P a s s , C a lv e r t I s la n d .. .
49201-49300 M ar. 6. 1939 3 J L a red o  I n le t ............ ......
49301-49400 M ar. 5, 1939 3K D e p a r tu re  B a y ..................................
49401-49500 M ar. 6, 1939 3 J L a red o  I n le t .........................
49551-49600 M ar. 2, 1939 3K D e p a r tu re  B ay ........................... ..........
49601-50000 M ar. 5, 1939 3K D e p a r tu r e  B ay .....................................
50001-50100 M ar. 6, 1939 • 3 J L a red o  In le t.................................
50101-50400 M ar. 7, 1939 3 J
50401-51500 M ar. U , 1939 3Q R iv e rs  I n le t  C a n n e ry ........................
51501-53700 M ar. 19, 1939 3R B ro w n s  P a s s ......................................
53701-55500 M ar. 22, 1939 3S D u n c a n  B a y ............................................
55501-56400 M ar. 25, 1939 3T B u tle r  C ove.—................. ....................
56801-57000 A p r. 15, 1939 3A A G orge, V ic to r ia ................ .....................
57001-58500 M ar. 7, 1939 3U T o q u a r t  H a rb o u r , B a rk le y  Sound.
58501-60100 M ar. 19, 1939 3V O ff M ark a le , K y u q u o t S o u n d _____
60101-61600 M ar. 21, 1939 3W K e n d ric k  A rm , N o o tk a  S o u n d .......
61601-62300 M ar. 28, 1939 3X M atild a  C reek .....................
62301-63000 M ar. 29, 1939 3Y S y d n ey  In le t.........................................
65001-66000 M ar. 20 1939 3N G ap, N a n a im o  H a rb o u r .. ..............
66001-67000 M ar. 29 1939 3P D odd N a r r o w s .......... .........
67001-68000 M ar. 26 1939 3 0 P e n d e r  H a r b o u r ................ .................
68001-68400 M ar. 28 1939 3Z H o lm e s  H a rb o u r , P u g e t  S o u n d ......
68601-68700 M ar. 28 1939 3Z H olm es H a rb o u r , P u g e t  S ound....

N o. of 
T a g s  
used.

1,157
100
300
198
199 

99 
99 
99

200
197 
100  
2 0 0  
2 0 0

99
100
198
299 
679

99
100

99
100
148
350
550
100
188
1 0 0

100
100
100
200
100
100
100
294
273
400

1 ,0 0 0
997
199 
100

97
1 0 0

50
398

99
300 

1,097 
2,192 
1,797

899
152

1,494
1,599
1,491

681
682

1,000
997
999
397
100
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A C K N O W L E D G M E N T S .

T he h e rr in g -ta g g in g  p rogram m e h as  been m ade po ss ib le  an d  p le a sa n t th ro u g h  th e  
co-operation  o f m any  of those connected w ith  th e  fish ing  in d u s try .

T he B rit ish  Colum bia P ackers , L im ited , and  th e  N o o tk a  P ack in g  C om pany (1937), L td., 
have accom m odated tag g e rs , du rin g  th e  fish ing season and  h a v e  p rov ided  boats fo r  th e  sp rin g  
ta g g in g  expedition . M any  th an k s a re  due to  th e  com pan ies  fo r  th e  b o a ts  and  to  th e  crew s 
fo r  th e i r  re a d y  co-operation— C ap ta in s J . H . A ch terlon ie  a n d  T. D unvick , and  M essrs. R. 
M ahlus, R . B rock, E . L und, and J . D evlin. A  n um ber of o th e rs  associa ted  w ith  th e  fishing 
in d u s try  have  assisted  th e  ta g g in g  p rog ram m e by p ro v id in g  fish, accom m odating  ta g g e rs , or 
by  h e lp in g  w ith  th e  ac tu a l ta g g in g  opera tions, and  th e  h e lp  of th e  follow ing is g ra te fu lly  
acknow ledged: C ap ta in s John D ale, G ordon W ilks, A. C. B alkw ill, and  John  K asu land ish , 
and  M essrs. Soren V ollm ers and  Teddy G ear. M any th a n k s  a re  due to  M r. H orace Goodrich 
fo r  h is co-operation  in  p rov id ing  h e rr in g  fo r  ta g g in g  f r o m  th e  sa lm o n -trap s o f th e  Sooke 
H a rb o u r F ish in g  Com pany, and to M r. L oyd R oyal, o f th e  W ash in g to n  S ta te  D ep a rtm en t of 
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