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ABSTRACT 

I n  October 1976, the   Env i ronmenta l   Pro tec t ion   Serv ice   in i t ia ted  

a program t o  assess  the  environmental  impact o f  pulp  and  paper  mi l ls  i n  

B r i t i s h  Columbia.  With  the  co-operation o f  various  other  government 

agencies and the  Pulp  and  Paper  industry, EPS compi led  re levant  resource 

data and rece iv ing   env i ronment   mon i to r ing   in fo rmat ion .   A f te r   rev iewing  

and eva lua t i ng   t he   ex i s t i ng   i n fo rma t ion   t he   env i ronmen ta l   qua l i t y  o f  each 
area was assessed  and  the need f o r   a d d i t i o n a l   m o n i t o r i n g   s t u d i e s  

determined.  This  report  represents  the  envi  ronmental  impact  assessment 

fo r   the   Tahs i  s Company pulp mill a t  Gold  River, B.C. 

” . 
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Au mois d'octobre 1976, le  Service de l a  protection de l'environnement 
a entrepris  de'evaluer  les repercussions dsologiques des fabriques de pates 
e t  papiers de la Colombie-Britannique. Aid6 de l ' industrie e t  de divers 
autres  organisms gouvernementaux, i l  a duni une documentation concernant 
les ressources ainsi que certains  r6sultats de contrbles p o r t a n t  sur 
l'environnement affectg. Aprss avoir  6tudig ces donnges, le Service a 
evalub la  qualit6 environnementale de chacune des dgions  et  determid  quelles 
seraient  les 6tudes suppl6mentaires qui resteraient a r6aliser. Ce rapport 
f a i t  connaftre les  rgsultats ayant t r a i t  3 1 '6valuation des  contrecoups 
imputables a l a  fabrique de pate de l a  Tahsis Company de Gold River, 
Colombie-Britannique. 
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SUMMARY AND CONCLUSIONS 

To date  only minimal impact on the  f lora and fauna of Muchalat 
In le t  has been at t r ibutable  t o  the p u l p  mill discharge. The depth of 
effluent  discharge and the  diffuser system appear t o  have  been effective 
i n  dispersing  the  effluent  resulting i n  no evidence of 1 ow dissolved 
oxygen in surface  waters. 

Some decreases i n  in ter t idal  organisms and periphyton have  been 
recorded a t  the  stations  nearest  the  discharge. Of par t icular   interest  
i s  the  apparent  modification i n  the migrat ing behaviour of  two species of 
Pacific salmon. A l t h o u g h  this subject  warrants  further  research,  the 
noted  changes do coincide w i t h  the start of operation a t  the  Tahsis Co. 
Ltd.  m i  11. The inlet  supports a substantial commerci a1 fishery and the 
areas  adjacent t o  the p u l p  m i l l ,  i.e., Gold River mouth  and entrance  to 
Matchlee Bay are  particularly  sensit ive.  
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1 INTRODUCTION 

The Tahsis Company L t d .   k r a f t  mill a t  Gold  River, B.C.,  i s  

loca ted  on the   no r th   sho re   o f   Mucha la t   I n le t  on the  Gold  River   de l ta  
(F igure  1 and 2 ) .  The Go ld   R ive r   i s   t he   ma jo r   con t r i bu to r  of  freshwater 

t o   t h e   i n l e t .   M u c h a l a t   I n l e t   i s  a narrow f jo rd   approx imate ly  30 km long, 

characterized  by  steep  mountainous  shores,  which  flows i n t o  Nootka Sound 
on the  west  coast o f  Vancouver Is land.  The G o l d   R i v e r   d e l t a   i s  one o f  

the  few areas  of   level   shore1 i ne in   the   in le t .   Thermal ly   induced  w inds  

blow  seaward f o r   p a r t   o f   t h e  day and  reverse   d i   rec t ion   dur ing   the  

af ternoon (T.W. Beak, 1967 1 
The Tahsis Company Ltd.  mill was opened i n  June 1967, making i t  

the  newest  pulp mill on the  B.C. coast. 
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Chip Unloading 

“-Deep Sea  Wharf 

LOCATION MAP 

Nootktl Sound 

VANCOUVER  ISLAND 

F I G U R E  2 .  TAHSIS CO. LTD., G O L D   R I V E R  P U L P   M I L L  
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2 MILL OPERATIONS 

The Tahsi s pulp m i  11 has a p r o d u c t i o n   p o t e n t i a l   o f  750 a i r  

dr ied  tons/day ( A D T / D )  o f  b leached  kraf t   pu lp.  The mill manufactures 

var ious  grades  of   pulp.  Mi 11 process  water i s  drawn from  approximately 5 

km up  the Go1 d R i v e r   b u t  no e f f l u e n t   i s   d i s c h a r g e d   i n t o   t h e   r i v e r .  

Because o f   the   cons iderab le   depth   o f   the   in le t ,  a dec i s ion  was made t o  
d i   spe rse   t he   e f f l uen t   t h rough  a submarine d i f f u s e r  a t  a depth 20 meters 

be low  the   low  t ide  1 eve1 A tunnel  was d r i l l ed   t h rough   the   rock   ad jacen t  
t o   t h e  m i  11 t o  accommodate t h e   e f  f l  uent  pipe1 i ne t o   t h e   d i   f f u s e r   ( F i g u r e  

2 ). S h o r t l y   a f t e r   t h e  m i  11 was opened a dye study  using Rhodamine B ,  was 
c o n d u c t e d   t o   t e s t   t h e   e f f i c i e n c y   o f   t h e   d i f f u s e r  system. The r e s u l t   o f  

the  study showed c l e a r l y   t h a t   t h e   d i f f u s e r  system  performed as expected 

( J .  Watkins, E.P.S., o n - f i l e ) .  Mill opera t ions   inc lud ing  sewer  system 

and e f f l u e n t   c h a r a c t e r i s t i c s  and p o l l u t i o n  abatement f a c i l i t i e s   a r e  
d i  scussed i n  McLean and  Tanner (1974). 



3 EFFLUENT QUALITY 

3.1 Government Regulations 
Tahsi s Company Ltd .  currently  discharges bleached kraf t  mil 1 

effluent (BKME 1 under a permi t i ssued by the  Pollution Control Board 
( P . C . B . )  of the  British Columbia Provincial Government. The permit, 
PE-318,  was issued December 1 7 ,  1969 and amended February 2, 1976. 
Effluent  characterist ics  st ipulated i n  the  permit  are shown i n  Table 1 
and outlined i n  a report on Pollution  Control  Objectives fo r  the  Forest 
Products  Industry of British Columbia (1974) .  As an existing mill , 
Tahsis Company Ltd.  will  be required by Federal Government P u l p  and Paper 
Effluent  Regulations (Environment Canada, 1971) t o  meet certain  standards 
of biological oxygen demand (B.0.D.5), suspended solids (S.S.), and 

toxicity  (Table 2). 
The P.C.B. permit  applies t o  a combined effluent from a 

bleached k ra f t  p u l p  mill and woodmill hyraul i c  barkers. Effluent i s  
di scharged a t  depth i n t o  Muchalat In l e t  through a submarine diffuser,  
w i t h  an estimated flow of 29 million imperial gallons/day. 

3.2 Effluent  Characteristics 
3.2.1 B.O.D. and S . S .  Tables 3 and 4 show levels of B.O.D. and S.S. 
based on full-bleached  effluent from the  Tahsis Company Ltd .  mill for  
1976 and 1977 respectively. These measurements are taken routinely by 
Tahsi s personnel and the  results  sent  to  Provincial and Federal 
regul a tory  agencies. 

3.2.2 Toxicity. I n  December 1975, an e f f l  uent  monitoring program was 
i n i t i a t e d  by Environment Canada to  determi ne the range of toxicity 
associated w i t h  Tahsis mill effluent.  Tahsis Co. Ltd. participated i n  
the program by sending  composite effluent samples on a regular  basis  to 
the E.P.S. bioassay  laboratory i n  Vancouver for static  toxicity  testing. 
The resu l t s  of these  tes ts  appear i n  Table 5. The program of  toxicity 
tes t ing was terminated by E.P.S. i n  December 1977 possibly  to be resumed 
i n  two years time. 



TABLE 1 P.C.B. PERMIT REQUIREMENTS FOR INDUSTRIAL  EFFLUENT 

FROM TAHSIS COMPANY, GOLD R I V E R  PULP MILL 

E f f l uen t   Charac te r i s t i cs   Va lue  

pH Range 

Temperature 

F1 oatabl  e  Sol i ds 

Tota l  Suspended Sol i ds 

Se t t l eab le   So l i ds  
B.O.D. 5 

Toxi c i  ty (LC 
Mercaptans 

Sul p h i  des 

Residual   Chlor ine 

6.5 - 8.5 
95°F 

negl i g i   b l  e 

31 480 1  bs/day 

(2 15.7 ton/day ) 

2.5 ml/1 
57 760 1  bs/day 

(2 28.8 ton/day 
12.5% 

< 2.i) mg/l 
(2.0 mg/l 

eO.1 mg/l 

TABLE 2 FEDERAL  EFFLUENT  REGULATIONS  FOR TAHSIS COMPANY, 

GOLD R I V E R  PULP MILL 

S.S. B.O.D. 
5 - 

K r a f t   P u l p i n g  7 1 b/ADT 64 lb/ADT 

K r a f t  B1 eachi  ng 6 1 b/ADT 27 lb/ADT 
Pulp  Sheet  Formation 2 lb/ADT 

Hydraul i c  Debarking 5 lb/ODT o f  wood 

T o x i c i t y  - 80% s u r v i v a l   a t  65% e f f l u e n t   c o n c e n t r a t i o n   ( v / v )   o v e r  96 
hours,  continuous  f low  test ing. 

I 

b 

Y 

il* 

mm 
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TABLE 3 1976 EFFLUENT QUALITY RESULTS  FOR TAHSIS COMPANY 

LIMITED, GOLD RIVER PULP MILL 

BOD5 Suspended  Sol i d s  

Month F1 ow 

x10 I G / D  LB/ADT Tons/Day LB/ADT Tons/Day 

January 29.2 38.9 14.89 76.3 29.20 

February 29.9 49.0 16.74 65.7 22.43 

March 29.1 46.4 18.19 56.4 22.12 
........................................................................ 
1 s t   Q u a r t e r  29.4 44.8 16.61 66.1 24.58 

........................................................................ 
A p r i  1 27.3 50.0 20.07  46.6 18.70 

May 27.2 45.8 17.00 41.7 15.50 
June 27.7  91.6  23.27  73.6 18.70 

........................................................................ 
2nd Q u a r t e r  27.4 62.5 20.11 54.0 17.63 
........................................................................ 
J u l y  27.5  48.7 18.15 57.9 21.59 

August 26.7 68.4 23.70 57.6 19.96 
September 27.8 55.1 19.54 40.2 14.27 
........................................................................ 
3rd Q u a r t e r  27.3 57.4 20.46 51.9 18.61 

........................................................................ 
October 30.5 62.8 24.29 43.7 16.90 
November 26.4 74.3 23.63 53.4 16.98 

December 30.0 70.5 25.90 53.1  19.51 

........................................................................ 
4 t h   Q u a r t e r  29 .O 69.2 24.61 50.1 18.80 

........................................................................ 
Year ly  

Average 28.3 58.5 20.45 55.5 19.91 
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TABLE 4 1977 EFFLUENT QUALITY RESULTS  FOR TAHSIS COMPANY 

LIMITED, GOLD R I V E R  PULP MILL 

Month 

BOD Suspended Sol ids 

F1 ow 
x10 I G / D  LB/ADT Tons/Day LB/ADT Tons/Day 

January 

February 

March 

27 .8 

29.7 
29.1 

77.3 

61.9 
57.1 

28.45 

23.54 

20.73 

41.2 

58.8 

49.0 

15.15 

22.37 

17.78 

........................................................................ 
1 s t  Q u a r t e r  28.9  65.4  24.24 49.7  18.43 

........................................................................ 
2nd Quar ter  30.2 57.1 21.14 43.8 16.14 

........................................................................ 
3rd Quarter 29.1  66.1 21 . 68 59.2 18.13 

........................................................................ 
October 28.6 70.1 20.45 64.2 18.71 

November 29.7  44.6  15.77 45.4  16.U7 
December 25.0  70.4 25.63 44.4 16.16 

........................................................................ 
4 t h   Q u a r t e r  27.8  61.7 20.62  51.3  16.98 

........................................................................ 
Yearly 

Average 29 .O 62.6  21.92  51.0 17.42 

Y 
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TABLE 5 TAHSIS COMPANY LIMITED, GOLD R I V E R  PULP MILL 

BIOASSAY RESULTS 

X Surv iva l  Over 96 Hours, S t a t i c   T e s t i n g  

Sample Date  Concentrat ion ( %  V/V) E f  f l  uent  Sample pH 
100 65 45 32 12.5 5.6 

December 2, 1975 0 0 0 0 0 0 2.7 
February 1, 1976 0 0 0 0 100 1U0 6.1 
A p r i l  25, 1976 0 0 100 10U 100 100 6.6 
June 7, 1976 0 0 50 100 100 100 6.6 
August 10,  1976 - 0 66 100 100 100 6.8 
October 5, 1976 - 40 80 100 100 - 6.6 

Concentrat ion ( X  V/V) E f f l u e n t  Sample pH 

65 - 37 - 30 - 

February 8 ,  1977 0 0 0 0 0 0 7.0 
A p r i l  6,  1977 0 0 0 0 0 0 7.3 
June 8, 1977 0 90 90 80 100 80 6.6 
August 31, 1977 0 0 0 20 20 6U 6.4 
October 5,  1977 0 80 1UO 100 100 100 6.9 
December 20,  1977 0 0 0 0 0 0 7.0 

Federal  Bioassay  Requirement - 80% su rv i va l  i n  65% ( V / V )  e f f l u e n t  

concentrat ion  over  96 hours,  continous 

flow tes t i ng .  
PCB Bioassay  Requirement -50% s u r v i v a l   i n  12.5% (V/V) e f f l u e n t  

concentrat ion  over  96 hours, s t a t i c   t e s t i n g .  

e 
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3.2.3 P o l l u t i o n  Abatement  Program. A1 though  the company has 

completed  several   water  pol lut ion  abatement  projects i n   o r d e r   t o  improve 

e f  f l  uent  qual i ty , addi ti onal i n - p l   a n t   f a c i  1 i t i e s   a r e  necessary. 

Improvements t o   t h e   c l e a n e r   r e j e c t  system  are  planned t o  reduce  the 

suspended s o l i  ds 1 eve1 s. The  company has not  schedul  ed  plans fo r   p r imary  

out -p lant   t reatment  as they   f ee l   t he   requ i remen ts   f o r   t ox i c i t y  and 

suspended s o l i d s  can  be  met w i t h o u t   t h e s e   f a c i l i t i e s .  As we1 1, 

c o n s i d e r a b l e   e f f o r t  i s  being  p laced on a i r  emiss ion  cont ro l .  The  company 

has s t a t e d  it i s  p repared   t o   p rov ide   add i t i ona l   wa te r   po l l u t i on   con t ro l  

i f  the   rece iv ing   wa te r   qua l i t y   i nd i ca tes  a need. An ex tens ion   o f   the  

program o f  improvements  as o u t l i n e d   i n   t h e  amended P.C.B. permi t   requ i res  

t h e  mill t o  be i n  compl iance  w i th   Prov inc ia l   e f f luen t   requ i rements  by 

December 31,  1978. 

u 

Y 

L 
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4 R E C E I V I N G  ENVIRONMENT 

4.1 Oceanography 
Oceanograph ic   inves t iga t ions   o f   Mucha la t   In le t  were c a r r i e d   o u t  

by Wal d i  chuk, ” e t  a1 , i n  1959, 1961, 1962, and 1966 (Wal dichuk,  1968). 

Water qua l i t y   surveys   a re   cur ren t ly   conducted  by the  company on a 

quar te r ly   bas is .  
As previously  mentioned,  Muchalat I n l e t   i s  a t r u e   f j o r d ,  

approximately 30 km long,  which  empties i n t o  Nootka Sound.  The main 

basin  reaches a maximum depth o f  400 metres; however, water exchange due 
t o   t i d a l   a c t i o n  and t h e   o u t f l o w   o f   f r e s h w a t e r   i s   r e s t r i c t e d   t o   t h e   l e v e l  

o f   t h e   s i l l   a t  Gore I s l a n d  (120  metres). The s i l l  prevents   regular  

f l u s h i n g   o f   t h e  deep water  of   the  main  basin and  has r e s u l t e d   i n  

extremely  low  dissolved  oxygen  levels  near  the  bottom.  This  condi t ion 

was recorded  during  the  oceanographic  surveys o f  Waldichuk i n  1959 
(Waldichuk,  1968)  and  appears t o   s t i l l   p e r s i s t .  

The Gold  River  i s   t h e   m a j o r   c o n t r i b u t o r   o f   f r e s h w a t e r   t o   t h e  

i n l e t   w i t h  a low  f low  o f  5 C.M.S. and a maximum o f  420 C.M.S. Turb id  

su r face   wa te r   cond i t i ons   a t   t he  head o f  t h e   i n l e t   a r e   o b s e r v e d   a f t e r  
pe r iods   o f  heavy ra in fa l l   wh ich   t empora r i l y   i nc reases   t he   f l ow  and s i l t  

c o n t e n t   o f   t h e  Go1 d River .  Changes i n   s a l i   n i  ty , temperature and cu r ren ts  

a lso  occur   dur ing  seasonal   f luc tuat ions i n   t h e   r i v e r .  

4.2 Impact  Studies 

Beak Consultants  Ltd.  and  the  environmental  control  department 

s t a f f  o f  Tahsi s Company L td.  have conducted  pre and post -operat ional  

s tud ies  o f   chemical  and b i   o l   og i   ca l   pa ramete rs   i n   Mucha la t   I n le t   f r om 1966 

to   the   p resent .   Th i  s cons t i t u tes   t he   ma jo r   po r t i on   o f   t he  work conducted 

i n  Mucha la t   In le t   to   da te .   B io log ica l   surveys  have concentrated  on 

inves t iga t ions   o f   zoop lank ton ,   per iphy ton ,   in te r t ida l   communi t ies ,  and 

bioassays. The benth ic  segment o f  the  program  has been discontinued. 
The r e s u l t s   o f   t h e  1976 b i   o l   og ica l   mon i to r ing   p rogram  ind ica ted  

a s l i g h t   r e d u c t i o n   i n  numbers o f  i n t e r t i d a l  organisms and per iphy ton  

biomass  only a t   t h e   s t a t i o n   l o c a t e d   n e a r   t h e   e f f l u e n t   d i s c h a r g e  (30 m 
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seaward of   e f f luent   p ipe  cas ing) .   Receiv ing  water   b ioassays  conducted by 

t h e  company c lose   t o   t he   po in t   o f   d i scha rge  showed  no t o x i c   e f f e c t  on 

j u v e n i l e  Salmo g a i   r d n e r i   ( r a i  nbow t r o u t )  Zooplankton  popul a t i  ons  were 

s im i la r   t o   t hose   reco rded   i n   p rev ious   yea rs .  

A rece iv ing   env i ronmen t   mon i to r i ng   s tudy   i n i t i a ted  by t h e  

Envi ronmenta l   Protect ion  Serv ice (E.P.S.) i n  1976  examined a v a r i e t y   o f  

parameters  (Sul l ivan, 1979 i n  press). The r e s u l t s  o f  a phytoplankton 
p r o d u c t i v i t y   s t u d y   i n d i c a t e d   t h e r e  was no ser ious  impact on the  

phytoplankton community resu l t i ng   f rom  the   pu lp  mill ef f luent   d ischarge.  

The benthic  fauna  of   the  area  were examined us ing   the   P isces  IV 

submersible  and by conduct ing  benthic  t rawls.  The communities a t   t h e  

head o f   t h e   i n l e t  were great ly  reduced when compared t o  communities 

f u r t h e r  down t h e   i n l e t ,  however t h i s   e f f e c t  does n o t  appear t o  be 
d i r e c t l y   a t t r i b u t a b l e   t o   p u l p  mill operations. The extremely low 
di  sso l  ved  oxygen 1 eve1 s which p e r s i s t   n e a r   t h e   b o t t o m   i n  Muchal a t   I n l e t  
have  undoubtedly  contr ibuted  to  reduced  benthos. The problem i s  

compounded near  the head o f   t h e   i n l e t  by t h e   b u i l d  up o f   f i b r e  beds  on 

the  bot tom  habi ta t .  

The f i n d i n g s  o f  a q u a l i t a t i v e   i n t e r t i d a l   s t u d y  done  by E.P.S. 

were s i m i l a r   t o   t h o s e   o f   t h e  company s t u d y .   A n a l y s i s   o f   i n t e r t i d a l  

s h e l l f i s h  and a1  gae ind i ca ted   t he re  was no  heavy metal  contamination i n  

Muchalat   In le t .  
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5 NATURAL RESOURCES 

5.1 Fi sheri  es Resource 
A detailed  discussion of the  fishery  resources i n  Fisheries and 

Marine Service (F.M.S.) S t a t i s t i ca l  Area 25, which includes Muchalat 
In le t ,  has been prepared by F.M.S. and i s  presented i n  Appendix  1. The 
fo l lowing  will  be a brief summary of this information. 

Muchalat In le t  supports all   f ive  species of Pacific salmon, 
i.e.,  p i n k ,  coho, chum, sockeye and chinook. The Gold and Burman rivers 
entering  near  the head  of Muchalat In le t  produce the  majority of the 
stock migra t ing  t o   t he   i n l e t ' s  spawning streams,  therefore  pollution i n  
this  area  could  seriously  effect Muchalat In l e t  runs. The commercial 
fishery o f f  the west coast of Vancouver Island i s  primarily an offshore 
troll operation. P i n k  and chum are taken  with  nets i n  Nootka  Sound and 

Esperanza Inlet .  
Herring and groundfish fisheries  are  concentrated mainly i n  

Nootka  Sound  and i n  offshore  waters. A commercial prawn fishery i s  
active i n  Tahsis and Tlupana inlets,   as well as  near  the Gold River. The 
sport fishery  consists mainly of chinook and a special permit area 
created i n  1976 protects  the chinook escapements from the Gold  and  Burman 
rivers.  

Since  the m i  11 went into  operation, changes i n  the  migratory 
behaviour of the p i n k  salmon  have  been observed. The p i n k  salmon may 
selectively avoid pu l  p m i  11 effluent by remaining i n  the  deeper  waters of 
the upper inlet .  Typical migratory  behaviour of the chinook has a1 so 
been affected. Before moving u p  Muchalat Inlet  to  their  native  streams, 
they ho ld  a t  the mouth of the  inlet .  This can resul t  i n  reduced 

i 

p o p u l a t i o n s  because of delayed spawning  and overfishing. Although the 
altered behaviour  has created a management problem for  the F.M.S., i t  
appears to  be the  only  recorded  effect of the p u l p  mil 1 operation on the 
f i sheri  es  resource. 

5.2 Migratory Bird Resource 
The d a t a  for  Muchalat I n l e t   i s  extremely 1 imited and probably 

not  representative of the  actual importance of the  area t o  the water 
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fowl. Div ing  ducks and gulls are known t o  winter i n  the estuary of the 
Go1 d River. The estuary o f  the Burman River i s  known t o  support dabb l ing  
and d i v i n g  ducks and a t  least 12 trumpeter swans. A1 t h o u g h  more studies 
are  required i n  the area, the estuaries o f  the other streams entering 
Muchalat Inlet may well provide good waterfowl h a b i t a t  (Trethewey, 1977 
pers. comm. 1. 
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APPENDIX I 

TAHSIS   PULP  MILL ,  GOLD RIVER, B.C. 
F I S H E R I E S  RESOURCE OF F I S H E R I E S  AND MARINE  SERVICE 

STATISTICAL  AREA 25 

( K n a p p  and C a i r n s ,  1978, F.M.S. I n t e r n a l  R e p o r t )  



The informat ion   presented   in   th i s   document  was 
c o l l a t e d   s o l e l y  fo r  u s e  w i th in   t he   Pac i f i c   Reg ion  (DFE) 
"Pulp Mill Review Process": a process   des igned  t o  determine 
e f f l u e n t   c h a r a c t e r i s t i c s ,   d e q r e e   o f   t r e a t m e n t ,   a n d  effects  
upon the   rece iv ing   envi ronment .  T h i s  t a s k  was c a r r i e d   o u t  
t o  i d e n t i f y   c u r r e n t   a n d   p o t e n t i a l   c o n f l i c t s   b e t w e e n   a u u a t i c  
r e s o u r c e s   a n d   e f f l u e n t   d i s p o s a l   i n   o r d e r  t o  p r i o r i z e  
pol lu t ion   aba tement  efforts.  

O p i n i o n s   e x p r e s s e d   i n   t h e   t e x t   r e f l e c t   t h e   j u d g e m e n t  
of the   au tho r s   and   con t r ibu t ing   pe r sonne l .  

This  document i s  n o t  f o r  g e n e r a l   c i r c u l a t i o n .  Any 
persons  wishing t o  c i te  th i s   docunen t   mus t   ob ta in   t he  
permiss ion  of t h e   s e n i o r   a u t h o r .  



II) 

Y 

m 

m 

tY 

DEPARTMENT OF FISHERIES AND THE ENVIRONMENT 

FISHERIES AND MARINE SERVICE 

Tahs i s   Pu lp  Mill - Gold River, B.C. 

F i s h e r i e s  Resources of F i s h e r i e s   a n d  

Marine S e r v i c e   S t a t i s t i c a l  Area 2 5  

by 
W. Knapp 

I.  C a i r n s  

Water Q u a l i t y  Division 
Habitat Protect ion U n i t  
Resource Services   Branch 

1 9 7 8  
_ .  



TABLE OF CONTENTS 

Page 

IH 

r. 

I 

w 

Introduction 

Salmon 
Stocks 
Commercial  Fishery 
Escapement 
Sport  Fishery 

Tidal 
Non-Tidal 

Indian  Food  Fishery 

Herring 

Groundfish 

Crustaceans 

Molluscs 

Reference 

1 

1 
6 
7 

11 
11 
11 

16 

16 

16 

20 

22 

Figure 1 Location of Tahsis  Pulp  Mill (Gold 
River)  in  Statistical  Area 25 2 

Figure 2 Muchalat  Inlet  Salmon  Spawning 
Stream  and  Tlupana  Inlet  Streams 
Scheduled  for  enhancement 4 

Figure 3 Herring  Spawning  Areas 17 

Table I Salmon  Stocks of Area 25 3 

Table I1 Commercial  Harvest of Area 2 5  
Local  Salmon  Stocks 5 

Table  I11  Escapement to all  Area 25 Streams 9 

Table IV Salmon  Escapements  to  all  Muchalat 
Inlet  Streams 9 

Table V Salmon  Escapements  to  Upper 
Muchalat  Inlet  Streams 9 

Table VI Salmon Escapement to Mid-Muchalat 
Inlet  Streams 10 



Page 

Table V I 1  

Table  V I 1 1  

Table  I X  

Table X 

Table X I  

Table X I 1  

Table X I 1 1  

Table X I V  

Salmon  Escapement t o  Lower Muchalat 
Ine l t   S t r eams  

Area 25  Salmon Spor t   Catches  

Area 25 Stee lhead  Spor t  Catch 

Indian  Food Fishery  (Salmon) 
Harvest  

Area  25  Herring  Stocks 

Area 25  Herring Spawn ( S t a t u t e  
mile) 

Commercial Groundfish  Harvest   for  
Area 25 

Area 25 Commercial S h e l l f i s h  
Harvests  

1 0  

1 2  

1 3  

1 5  

1 8  

18 

1 9  

2 1  



a 

m 

a 

m 

ACKNOWLEDGEMENTS 

The a u t h o r s  wish t o  acknowledge  the  numerous 
people  who c o n t r i b u t e d   m a t e r i a l   f o r   t h i s   r e p o r t .  
P a r t i c u l a r   t h a n k s  are ex tended   t o  R. S la ter ,  0. Rapp, 
K. Petrie, and L. Webb. 

Thanks a r e  also g i v e n   t o  D r .  I .  B i r t w e l l ,  
M.D. Nassichuk  and B.  Pearce for  their c o n s t r u c t i v e  
criticism of the  manuscr ipt .  

Q 

m 

... 



- 1 -  

TAHSIS PULP MILL - GOLD RIVER.  B.C. 

FISHERIES RESOURCES OF 

FISHERIES AND MARINE SERVICE STATISTICAL AREA 25 

I 1NTRODU.CTION 

F i s h e r i e s  S t a t i s t i ca l  Area 25  (Figure l), i n  which 
t h e  Gold River   pulp m i l l  i s  s i t u a t e d ,  i s  located on t h e  west 
coast of Vancouver  Island  and  extends  from  Estevan  Point 
i n   t h e   s o u t h  t o  Ta tchu   Po in t   i n  t h e  no r th .  The area c o n s i s t s  
of  300 miles of r o c k y   c o a s t l i n e   i n c l u d i n g  Nootka Sound, 
numerous i n l e t s  and  130 miles of  salmon  spawning  grounds.(l)  

I1 SALMON 

A. Stocks 

Area 25 c o n t a i n s  a l l  5 s p e c i e s  of Pacific salmon. 
Local stocks of sockeye are not   harvested  commercial ly ,  
The on ly   p re s su re  on the local  sockeye  s tocks is t h e   I n d i a n  
Food Fishery,   which  appears  t o  be d e c l i n i n g . ( l )  

Chum salmon  produce  the most c o n s i s t e n t l y   h i g h  
year - to-year   s tocks ,   a l though  the   four   year  average (1968 t o  
1974) of even-year  pink  salmon is s l i g h t l y   h i g h e r  (Table I )  . (2 ,3)  
Chum salmon were o v e r - e x p l o i t e d   i n  earlier yea r s   and   c losu res  
were r e q u i r e d  t o  p r o t e c t   t h e i r   s t o c k s .  (1) Even more cri t ical  
t o  t h e   d e c l i n e  of chum salmon was improper   logging   prac t ices  
which r e su l t ed   i n   t he   f l ood ing   o f   spawning  streams and subse- 
quent loss of eggs from stream beds.  Enhancement  of chum 
salmon i s  t o  t a k e   p l a c e   o v e r   t h e   n e x t  t w o  y e a r s  (1977-1979) 
i n   f o u r   T l u p a n a   I n l e t  streams; Canton Creek, Conuma River ,  
Sucwoa River and  Tlupana  River  (Figure 2 ) .  Incubat ion  boxes 
w i l l  be used t o  ha tch  chum f ry   which  w i l l  e i t h e r  be h e l d  fo r  
30 days or released i n t o  rivers a s  they  emerge from t h e  
gravel. ( 4  ) 

Even-year  pink  salmon stocks o r i g i n a t e   m a i n l y  f r o m  
t h e  Burman River  and  have  provided a v a l u a b l e   f i s h e r y   i n   t h e  
pas t .   S tocks ,  however, are n o t  as h e a v i l y   e x p l o i t e d  now. 
The odd-yea r   ha rves t   i n  Area 25  appears t o  be  on  non-local 
s t o c k s  as  there has   no t   been  a major run  of odd-year  pink 
salmon i n  Area 25 s i n c e  1963.. 

Coho and   ch inook  s tocks   p rovide   an   impor tan t   spor t  
f i s h e r y  t o  t h e  area as well as a commercial ha rves t .  Enhance- 
ment  plans for  ch inook   i n   t he  Gold River area are 1 0  t o  1 5  
y e a r s   i n   t h e   f u t u r e .  ( 4 )  
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TABLE I 

Salmon Stocks* of Area 2 5 ( 2 . 3 )  

YEAR 

1956-60  

1960-65  

1966-70 
1971-75  

1 9 7 1  

1972 

1 9 7 3  
1 9 7 4  

1 9 7 5  

CHINOOK 

2,400 

11 ,860  

8,200 
9,450 

7,900 

8 , 050 
13 ,450  
11 ,400  

5,900 

CHUM 

207,498 
1 3 4  , 400  

97 , 800 
219,000 

1 3 4  , 100  

240,400 
329 , 500 

263,100 

127,800 

- 
PINK 

Even/Odd 

14,7Q0/17,580 

79,400/14,800 

1 9 1  , 250 /75  

138,000/4,725 

50 
277,600 

13,100 

48,600 

1,000 

STEELHEAD** 

1,400 

1,150 

1,200 
4 5 0  

5 
5 

2,200 
5 

7 5  

* Stock=commercial net catch + sport  catch + Indian food  fishery 
catch + escapements 

** Steelhead  populations  are  only  noted  incidentally to salmon 
escapements  and  are  therefore  often  underestimated. 





YEAR 

1956-60 

1961-65 
1966-70 

1971-75 

1 9 7 1  

1972  
1 9 7 3  

1974  

1 9 7 5  
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TABLE I1 

Commercial Harvest of Area 25 Local* S t o c k s ( 2 )  

(numbers of f i s h )  

SOCKEYE 

5 

85  

8 5  

1 7 5  

5 
200 
350 
1 0 0  

2 2 5  

CHINOOK 

650 

200 

225  

3 , 0 0 0  
500 
600 

5 , 4 0 0  

5 ,200  

3 , 3 0 0  

COHO 

2 , 8 5 0  

3 ,000  
2 , 7 5 0  

1 0 , 5 0 0  

8 , 2 0 0  
8 , 8 0 0  

1 1 , 4 0 0  

1 0 , 6 5 0  

6 , 0 0 0  

CHUM 

9 2 , 4 0 0  
4 4 , 3 0 0  

21 ,300  

1 0 7 , 2 0 0  

64 ,800  

1 0 3 , 6 0 0  
1 4 1 , 4 0 0  

1 6 2 , 9 0 0  

6 3 , 4 0 0  

PINK 
Even/Odd 

2 , 4 0 0 / 0  

25/20 
43,650/0 

975/675 

50 
550 

13 ,000  
1 , 4 0 0  

950 

* Commercial troll catches are no t  i n c l u d e d  as they are 
m a i n l y   o f f s h o r e  catches of f i s h  migrat ing past  Area 2 5 . ( 7 )  

STEELHEAD 

2 

6 
1 
5 
1 
5 

0 

5 
1 0  
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33. Comercial F i she ry  

The commercial f i s h e r y   o f f   t h e  west coast of Vancouver 
I s l a n d  is  p r imar i ly   an   o f f shore  troll ope ra t ion .  However, 
a small in shore   f i she ry   t akes   ma in ly  chum and  pink  salmon  with 
n e t s .   T h i s   f i s h e r y   c o n c e n t r a t e s   i n  Nootka Sound  up through 
Cook Channel   and   in   Esperanza   In le t  from Steamer  Point t o  Cent re  
I s l and   (F igu re  3). (5) Local s tocks  of   s teelhead  and  sockeye 
are not   harvested  commercial ly ,   but  are t a k e n   i n c i d e n t a l  t o  o t h e r  
salmon f i s h e r i e s .  T h e   o n l y   i n t e n t i o n a l   e x p l o i t a t i o n  of local 
sockeye   occu r red   i n  1963 and  provided  only 340 p i e c e s . ( 6 )  

A s  mentioned  previously,  t h e  odd-year  pink  salmon  in 
t h e  commercial c a t c h  are no t  from local s tocks   because  there 
has   no t   been  a major run  of   odd-year   pink  salmon  in   the area 
s i n c e  1963. 

Even-year  pink  salmon do no t   p rov ide  a lagger h a r v e s t  
because  they are gene ra l ly   unava i l ab le  t o  t h e   n e t   f i s h e r y .  
S ince   the   Gold  River pu lp  m i l l  opened i n  1967 pink  salmon  have 
migra ted   th rough  Muchala t   In le t  a t  great depths ,   p robably  t o  
avoid   pu lp  m i l l  e f f l u e n t .   I n   a d d i t i o n  commercial fishermen are 
prevented from car ry ing   on   an   Augus t   p ink   f i shery  a t  the   head  
of Muchala t   In le t   because  it would  expose  chinook  and summer 
s t e e l h e a d  t o  f i s h i n g   p r e s s u r e   w h i c h   m i g h t   d e p l e t e   t h e i r   r u n s . ( 5 )  
A s p e c i a l   n e t   f i s h e r y  t o  harves t   excess   p ink   sa lmon  occur red  
i n  August,  1968 (1) and was concentrated  in   Muchalat ,   Tahsis  
and   Espe ranza   In l e t s   w i th   t he   bu lk  of t h e   n e t   c a t c h  of 81,700 
p i e c e s  ( 2 )  coming  from t h e  mouth o f   t h e  Burman River (34,000 
p i e c e s ) . ( l )  A s e c o n d   s p e c i a l   n e t   f i s h e r y ,   i n   A u g u s t  1 9 7 4 ,  
was n o t  as product ive  (1) and   t he  t o t a l  s e a s o n ' s   n e t   c a t c h  was 
on ly  1 , 4 0 0  f i s h . ( 2 )  Care was t a k e n   d u r i n g   t h e s e   h a r v e s t s  t o  
release t h e  ch inooks   t aken   i nc iden ta l ly  t o  t h e   p i n k   f i s h e r y . ( l )  
A  pink  salmon  fishery in Area 2 5  is no  longer  economically 
f e a s i b l e   b e c a u s e   t h e r e   h a s   n o t   b e e n  a f i s h   p r o c e s s i n g   s t a t i o n  
i n  Area 25 s i n c e  1974 (when one was o p e r a t i n g   a t   E s p e r a n z a ) .  
Therefore ,   f i shermen  must   use   the i r   boa ts  for  a t  least  t h r e e  
days a week t o  d e l i v e r   f i s h  t o  market.   Pink  salmon  stocks of 
Burman River (a  major producer)  are a p p a r e n t l y   i n  water  too deep 
t o  f i s h  a t  the  entrance  of   Muchalat   Inlet .   Those  taken a t  the 
head of Mucha la t   In l e t  are ove r - r ipe   t hus   r educ ing  their  commercial 
value.  ( 5) 

Coho 2rovide  a s i g n i f i c a n t   f i s h e r y   t o   n e t   f i s h e r m e n  
(Table 11) and a lso c o n s t i t u t e t h e  major income f o r   o f f s h o r e  
trollers. 
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Chinook  provide  a  minor  fishery,  primarily  because 
their  escapements  are  low.  Measures  have  been  implemented  since 
1956  to  protect  chinook  stocks.  Since 1971, large  mesh (>8#") 
gill-net  sizes  have  been  used  in  the  early  (February-June) 
fishery  to  protect  juvenile  chinook.(8)  Strategic  closures  to 
net  fishing  from  1968  to  1974  were  employed  to  protect  the 
chinook  in  most  inlets,  but  mainly  the  Muchalat  Inlet-Hanna 
Channel-Tlupana  Inlet  area  where  chinook  apparently  hold  to  avoid 
the  pulp  mill  effluent  from  the  Gold  River  mill.(l) 

Chum  salmon  form  the  major  net  fishery of  Area  25. 
Light  escapements  to  the  spawning  areas  led  to  declining 
stocks  and  a  closure  of  the  net  fishery  from  1964  to  1969. 
Exploitation  of  chum  stocks  was  allowed  only  early  in  the 
season,  before  mid-August, or late  in  the  year  depending  on 
whether  sufficient  spawning  escapements  were  achieved.  Since 
1970, escapements  have  increased  to  the  point  where  the  net 
fishery  has  been  re-opened,  allowing 2 or 3 weeks of exploitation 
each  year. 

c.  Escapement 

There  are  36  known  salmon  spawning  streams  in  Area 
25,  with  approximately 130 linear  miles  of  spawning  grounds.(l) 
Escapement  data  for  Area 25 (Table 111) indicate  large  fluctua- 
tions  for  all  species. In addition,  records  for  some  species, 
pink  salmon  in  particular,  are  probably  underestimates  of  actual 
numbers  because,  unless  small  streams  are  enumerated  at  the  time 
of migration,  a  large  but  short-lived  escapement  can go un- 
reported.(S)  Except  for  chum,  the  Muchalat  Inlet  streams  contri- 
bute  the  greatest  part  (43%  to  85%) of Area 2 5  salmon  escapement 
(Table  IV) . 

The  timing of adult  escapements,  especially  those  of 
pink  and  sockeye,  depends  on  adequate  rainfall to provide 
sufficiently  high  river  water  levels  to  allow  fish  passage.(l) 
When  fish  are  forced  to  delay  upstream  migrations,  spawning  occurs 
later  in  the  year,  and  prespawn  mortalities  can  occur.  In  addition, 
dry  summers  combined  with  extreme  high  water  conditions in 
October,  often  result  in  damaged  redds.(l)  Timing of salmon 
spawning  migrations  at  the  head of Muchalat  Inlet  are  presented 
in  the  following  table. 

Timing of Salmon  Spawning  Migrations  in  the  Gold  River  Area(l,3) 

SPECIES  START  PEAK  END - 
Sockeye  May  Late  June - late  Mid-Oct. - early 

Sept.  Nov. 
Pink  mid-Aug . mid-Sept. - late  early  Oct. - late 

Sept.  Oct. 
Chinook  Aug . mid-Oct. - late  mid-Nov. - late  Nov. 

Oct. 
Coho  late  July - late  Oct. - early  Dec. - Jan. 

early  Aug. Nov. 
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Timing of Salmon  Spawning Migra t ions   in   the   Gold   River   Area( l ,3 )  
SPECIES START PEAK END - 

Chum la te  Sept.  - l a t e  O c t .  - e a r l y   J a n .  
e a r l y  O c t .  Nov. 

Mucha la t   In l e t ,  as w e l l  as be ing  t h e  major salmon- 
producing area, i s  also t h e  r e c e i v i n g  water for  t h e  e f f l u e n t  
f rum t h e  Gold River   pulp m i l l  located a t  t h e  mouth of t h e  Gold 
River. S i n c e   t h e   p u l p  m i l l  opened i n   J u l y  of 1 9 6 7 ,  average 
pink  and  sockeye  escapements are twice those r eco rded   p r io r  t o  
t h e   o p e n i n g   o f   t h e  mill.(l) T h i s  can  probably be a t t r i b u t e d  t o  
better f i s h e r y  management  and  reduced f i s h i n g   p r e s s u r e   o n   s t o c k s  
which  apparent ly  move up  Muchalat I n l e t   i n   d e e p  water. 

For   d i sucss ion  of f i s h e r i e s   r e s o u r c e s   i n   r e l a t i o n  t o  
t h e   p u l p  m i l l ,  Muchala t   In le t   can  be d i v i d e d   i n t o  3 a r b i t r a r y  
areas (Figure  2 )  , (Tables V ,   V I ,  V I I )  . Upper Mucha la t   In l e t  
would   p robably   conta in   the   h ighes t   concent ra t ion  of e f f l u e n t  
a n d   f i s h  would be sub jec t ed  t o  t h e  s e v e r e s t   p o l l u t i o n   c o n d i t i o n s .  
The streams i n  t h i s  area, Burman and Gold r i v e r s ,   p r o d u c e  1 0 0 ,  
99 ,  87,  75,  and 99 (even-year)   percent  of t h e  sockeye,  chinook, 
coho, chum and  pink  salmon  (1971-1975)  respectively,   migrating 
t o  Muchalat   Inlet   spawning streams (Table V ) .  Thus ,   po l lu t ion  
a t  the   head  of t h e   I n l e t   s u f f i c i e n t  t o  cause  mortali t ies or 
r e s u l t i n g   i n   s u b l e t h a l   r e s p o n s e s   c o u l d   s e v e r e l y   a f f e c t  t h e  
Xucha la t   In l e t   runs .  Mid-Muchalat I n l e t  streams (McCurdy Creek 
and  Jacklah  River)  produce  only  few  salmon,  mainly chum and  coho 
(Table V I ) ,  which  would  have t o  pass   through lower c o n c e n t r a t i o n s  
of e f f l u e n t  t o  r each  t h e i r  n a t i v e  streams. Lower-Muchalat I n l e t  
streams (Houston  River ,   Si lverado,   Kleeptee  and Plooyah Creeks) 
Droduce a s i g n i f i c a n t  number of chum and  even-year  pink as well 
a s  some coho  and  chinook  salmon  (Table V I I )  . These  f ish  would 
probably be exposed t o  little or no e f f l u e n t .  Other I n l e t s  would 
probably   no t   be   a f fec ted  by t h e   p u l p  mill e f f l u e n t .  

S i n c e   t h e  m i l l  opened i n  1 9 6 7  the   behav io r  of salmon 
i n  Mucha la t   In l e t  has changed.(l)   Pink  salmon,  which were 
once evident  throughout   Muchalat   Inlet   dur ing  spawning  season  in  
p re -mi l l   yea r s ,  were not  observed  jumping or  schooling  anywhere 
i n  t h e  I n l e t ,  a f t e r  t h e  m i l l  began   opera t ion ,   except  a t  t h e  
mouths of t h e  Gold and Burman Rivers . ( l )  T e s t  f i s h i n g   i n  1 9 7 4  
and  1975 ( 2 )  i n d i c a t e d   t h a t   p i n k s  were no t   found   i n   t he   uppe r  
l a y e r s  of Mucha la t   In l e t  waters, b u t  were located i n   t h e   d e e p e r  
waters of t h e   i n l e t . ( 5 )   T h i s   s u g g e s t s   t h a t   p i n k  stocks may 
s e l e c t i v e l y   a v o i d  t h e  g r e a t e s t   c o n c e n t r a t i o n   o f   p u l p  m i l l  e f f l u e n t  
i n  t h e  I n l e t   s u r f a c e   w a t e r s . ( l , 5 )  I t  i s  also a p p a r e n t   t h a t  be- 
cause   o f   e f f luen t ,   ch inook   ho ld   i n  Hanna Channel  (Figure 2 )  
fo r   up  t o  a month be fo re  moving  up  Muchalat I n l e t  t o  t h e  
mouths  of t h e  r i v e r s . ( l )   T h i s   c a n   l e a d  t o  reduced  populat ions 
because  of  overfishing  and  delayed  spawning dates. 
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YEAR 

1956-60 
1961-65 
1966-70 
1971-75 
1971 
1972 
1973 
1974 
1975 

1956-60 
1961-65 
1966-70 
1971-75 
1971 
1972 
1973 
1374 
1975 

TABLE  I11 
Escapements  to  All  Area  25  Streams(3) 

PINK 
SOCKEYE  CHINOOK  COHO CHUM Even/Odd  STEELHEAD* 

3,750 1,350 
4,850 10,000 
3,350 6,600 
6,900 4,900 
1,175 5,400 
11 , 000 6,625 
11,350 6,425 
1,925 4,300 
9,025 1,900 

6,100 113,300 12,000/17,525 
22,900 88 , 400 79,225/14,750 
14 , 650 81,100 145,375/75 
15,900 111,400 137,000/50 
19,025 68,275 - 
21,625 136,000 226 , 300 
18,800 188,100 - 
11,075 100,200 46,975 
8,900  64 , 475 100 

Salmon  Escapements  to A l l  Muchalat  Inlet  Streams(3) 

1956-60 
1961-65 
1966-70 
1971-75 
1971 
1972 
1973 
1974 
1975 

TABLE  IV 

2,700 1,000 
2,925 4,500 
2,870 3,125 
5,875 2,950 
750 3,150 

10,000 4,800 
10,025 4,400 

825 1,625 
7,775 725 

% of Total 
Area 2 5  
Escapenent 85 
1971-75 

60 

3,175 25,350 8,200/25 
8,195 17,150 55,350/50 
6,285 16,475 103,900/0 
6,785 16,875 91,700/0 
8,275 9,800 - 
13,775 23,600 168 , 000 
5,350 23,300 - 
3,300 11,525 15,425 
3,225 16,150 - 

43 

TABLE V 

15 67/70 

1,400 

1,200 
- 
- 
- 

2,200 

50 
- 

700 - 
- 
- 
- 

1,500 

25 
- 

- 

Salmon  Escapements  to Upper Muchalat  Inlet  Streams(3) 
(Gold R., Burman R. Tributaries) 

2 , 600 
3,450 
2,875 
5,875 
750 

10,000 
10 , 025 
7,525 
1,025 

875 
4,200 
2,800 
2,900 
3,000 
4,600 
4,750 
1,500 
650 

% of Total 
Muchalat  Inlet 
Escapement 99 
1971-75 

1,540 
7,300 
6,575 
5,900 
7,750 
13 , 500 

5,150 
3,000 
3,075 

87 

10,200 
7,800 
10,300 
12,700 
8,000 
14,000 
17 , 500 
9,000 
15,000 

75 

* o n l y  incidentally  noted  during  salmon  enumeration 

7 , 900/25 
62,350/25 

101 , ooo/o  
91,100/0 

167 , 000 
15,200 
- 

- 

99/- 

575 - 



YEAR 

1956-60 
1961-65 
1966-70 
1971-75 
1971 
1972 
1973 
1974 
1975 

- 

YEAR 

1956-60 
1961-65 
1966-70 
1971-75 
1971 
1972 
1973 
1974 
1975 

- .  
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TABLE VI 
Salmon  Escapemgnts  to  Mid-Muchalat Inlet( 3)  

~~ 

(McCurdy  Creek,  Jacklah R. ) 

CHINOOK 

10 
100 
25 
35 
25 
25 
25 
75 
25 

COHO - 
2,s 

150 
150 
5 0  
75 
75 
50 
25 
75 

CHUM 

27 5 
17 5 
Z O  
So0 
75 
800 
300 
200 
750 

- 

TABLE  VI1 
Salmon  Escapements  to  Lower  Muchalat  Inlet(3) 

(Houston R., Silverado Cr., Kleeptee Cr., Mooyah Cr.) 

CHINOOK 

7 5  
2 00 
3 25 
100 
125 
175 
125 
50 
50 

COHO 

350 
750 
57 5 
200 
450 
200 
150 
275 
75 

CHUM 

14,950 
9,1,?15 
5,925 
3,350 
1,725 
8 , 800 
5,600 
2,325 

400 

PINK 
Even/Odd 

300/0 
9 0. /2 5 

2,825/0 
512/0 

- 
1,000 

- 
25 

- 
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D. Spor t   F i she ry  

i) T i d a l  

The s p o r t   c a t c h   o f  Area 2 5  cons is t s   main ly   o f   ch inook 
(Table  V I I I )  w i t h  coho a secondary catch. A f e w  pink  salmon are 
t aken ,   and   i n  1 9 6 6  and 1 9 7 0 ,  exceeded  even  the  chinook  catch.  

A s p e c i a l   p e r m i t   s p o r t - f i s h i n g  area was created 
in  1956 a t  the   head   of   Muchala t   In le t  east  of t h e  mouth of 
McCurdy Creek. Free l i c e n c e s  were given t o  s p o r t   f i s h e r m e n   i n  
r e t u r n   f o r   r e c o r d s  of catches. The s p e c i a l   p e r m i t  area was 
closed t o  s p o r t   f i s h i n g  each y e a r   f q r  a t  least one  month from 
August t o  December, i n   o r d e r  t o  p ro tec t   %he  Gold.  and Bur'man Rivers  ' 
escapements  of  chinook  salmon.(6)  In t h e  t e n   y e a r s   p r i o r  t o  
1967,  38% of t h e  Area 25   ch inook  spor t   ca tch  (Table V I I I )  w a s  
taken from t h e   s p e c i a l   p e r m i t   a r e a . ( 8 )   A f t e r   t h e  Gold River pulp  
m i l l  opened i n   J u l y   o f  1967,  t he   pe rmi t   a r ea   p rov ided   on ly  
2 4 %  of t h e   s p o r t   c a t c h .  The  number of  chinook over 30 pounds 
c a u g h t   i n   t h e   s p e c i a l   p e r m i t  area fe l l  from 46% t o  21% i n  the same 
per iod .  A drop was a lso n o t e d   i n   t h e  number of chinook  taken 
p e r   l i c e n c e  af ter  m i l l  opera t ions   began .   This  seems t o  suppor t  
t he   obse rva t ion   t ha t   ch inook   ho ld  a t  t h e  mouth of  Muchalat 
I n l e t   a n d   t h a t   l a r g e r   c h i n o o k  may be  more s e n s i t i v e  t o  t h e  e f f l u e n t  
t han  smaller f i s h .  

S p o r t   f i s h i n g  e f for t  o u t s i d e   t h e   s p e c i a l   p e r m i t  area 
c o n c e n t r a t e s   i n  Hanna Channel ,   the   head  of   Tlupana  Inlet ,   and 
Tahs i s  Narrows.(l) In   p rev ious   yea r s ,   t he   heads  of Tlupana 
I n l e t  ( 1 9 6 4 ,  1968, 1970-1972) a n d   T a h s i s   I n l e t  (1971)  were c losed  
t o  s p o r t   f i s h i n g   f o r   t h e  month of  September  (September t o  
J a n u a r y   i n  1 9 6 4 )  i n   o r d e r  t o  p ro tec t   ch inook   s tocks . (6 )  

ii) Non-Tidal 

S tee lhead   runs  t o  Area 25 are d i f f i c u l t  t o  estimate 
a l though it is  one of t h e  better producing  s teelhead areas 
in   Br i t i sh   Co lumbia . ( l )   The   ma in   s t ee lhead   f i sh ing  streams are 
t h e  Gold, Burman, Tahsis ,  Zebal los ,   and Tsowwin R ive r s (1 )  
(F igure  2 ) .  S t ee lhead   ca t ch  statist ics for t h e  more product ive  
streams i n  Area 2 5  are g i v e n   i n  Table I X .  Gold  River  has  been 
dec la red  a " t rophy" river f o r   s t e e l h e a d   b y   t h e   P r o v i n c i a l ,  
Fish  and  Wildl i fe   Branch.  ( 2 )  

E .  Indian Food F i she rv  

The Area 25 Indian Food F i she ry  i s  conducted by 
f o u r   r e s e r v e s   w i t h  a t o t a l  popula t ion  of j u s t   o v e r  1 0 0  p e o p l e . ( l )  
For t h i s  r e a s o n ,   h a r v e s t s  are l o w  (Table X )  and  have  been 
d e c r e a s i n g   i n   r e c e n t   y e a r s .  Chum and  sockeye are t h e  major 
sa lmon  spec ies   t aken   in   the   Ind ian  Food Fishery .  The  sockeye 
harves ted  are from loca l   s tocks   wh ich  are no t   t aken  by t h e  
commercial f i s h e r y .  
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TABLE V I 1 1  

I 

I 

YEAR 

1956-60 
1961-65 
1966-70 
1971-75 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 

A r e a  25 Sport C a t c h e s ( 8 )  

TOTAL 
AREA 25 
CHINOOK 

436 
1,558 
1,327 
1,492 

799 
850 

1,175 
2,414 
1,398 
1,997 

796 
2,140 
1,873 

653 

CHINOOK* 

242 
550 
222 
411 
378 
295 
75 

189 
173 
736 
2 94 
579 
191 
257 

COHO 

213 
970 
696 
49 
850 
400 
730 
675 
825 
462 
510 
793 
5 90 
95 

P I N K  
E v e n / O d d  

- 
112/25 

1 , 962/12 
142/22 
1,525 

- 
810 
25 

3 , 550 
1 

101 
60 

188 
4 

* 
From special permit area a t  tho  head of Muchalat I n l e t .  
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A .  

B. 

C.  

D. 

E .  

F. 

TABLE I X  

A r e a  25 Steelhead Sport C a t c h   ( E s t i m a t e d )  *cg) 

Gold R i v e r  

EFFORT NUMBER CATCH 
YEARS (DAYS FISHED) OF ANGLERS (PIECES) 

1975-76 5,740 
1974-75 3 , 860 
1973-74  6,582 
1972-73 4,278 

838 2,349 
715 2,776 
979 3 , 412 
7 55 2 , 373 

Muchalat R i v e r   ( T r i b u t a r y  to Gold R i v e r )  

1975-76 
1974-75 
1973-74 
1972-73 

B u r m a n   R i v e r  

1975-76 
1974-75 
1973-74 
1972-73 

Jacklah R i v e r  

1975-76 
1974-75 
1973-74 
1972-73 

T a h s i s  River 

1975-76 
1974-75 
1973-74 
1972-73 

Zeballos River 

1975-76 
1974-75 
1973-74 
1972-73 

50 
129 
98 
80 

- 
27 
37 
65 

4 
9 
8 

17 

27 
234 
166 
113 

18 
30 
31 
23 

- 
13 
8 

16 

4 
3 
8 

10 

19 
42 
15 
35 

17 
94 
70 
62 

- 
14 
12 

414 

4 
4 
0 

28 

17 
72 

106 
58 

421 
349 
219 
73 

... 2 
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TABLE I X  ( C o n t ' d )  

Area 25 Steelhead Sport  C a t c h   ( E s t i m a t e d )  * (9) 

G.  Tsowwin River 

EFFORT NUMBER  CATCH 
YEARS (DAYS FISHED) O F  ANGLERS (PIECES) 

1975-76 
1974-75 
1973-74 NO DATA AVAILABLE 
1972-73 

5 0  
57  

(Some e f f o r t  i s  also made on McCurdy-and Kleepee C r e e k s  .) 
* 

S t e e l h e a d  f igures are obtained by a postcard survey 
system and estimates made from reported f igu res .  



YEAR - 
1956-60 
1961-65 
1966-70 
1971-75 
1966 
1967 
1968 
1969* 
1970* 
1971 
1972 
1973 
1974 
1975 
1966-75 

- 15 - 

TABLE X 

Indian  Food  Fishery (Salmon) (1,6) 

CHINOOK 

- 
129 
32 
31 
75 
25 
- 
30 
28 
50 
40 
3 

- 
60 
31 

CHUM 

1,760 
1,644 
1,327 

350 
1,975 

865 
1,220 
1,328 
1,245 
1,000 

750 
- 
- 
- 
838 

PINK 
Even/Odd 

- 
- 

236/0 
- 
675 
- 
60 
- 
34 
- 
- 
- 
- 
- 

154/0 

SOCKEYE 

240 
522 
437 
6  96 
600 

1,200 
18 

190 
178 
300 
700 
700 
630 

1,150 
497 
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Food f i s h e r i e s   o c c u r  a t  Hanna Channel, t h e  en t r ance  
t o  Mucha la t   In l e t  (300-400  sockeye  and a few chinook) ,  
Esperanza-Tahs is   In le t s ,  Parks River  and Osossitsa C r e e k . ( l )  
(F igure  3 ) .  

I11 HERRING 

The commercial h e r r i n g   f i s h e r y   o f  Area 2 5  i s  
concen t r a t ed   i n  three main areas; Esperanza   In le t ,   (main ly  
s e i n e s ) ,   N u c h a t l i t z   i n l e t   ( m a i n l y   g i l l - n e t s )   a n d   Z u c i a r t e  
Channel.(lO) Roe fisheries occur   in   Esperanza   and   Nuchat l i tz  
I n l e t s   o n l y ,   w h i l e   t h e   Z u c i a r t e   C h a n n e l   f i s h e r y  i s  a food 
f i s h e r y .  The mean annual  (1966-1975) t o t a l  h e r r i n g  stock 
( c a t c h  + spawners) was 186.4  mil l ion  f ish  (13,14,15)   of   which 
an average of  2 4 %  w a s  t aken  by t h e  commercial f i s h e r y  
(Table X I ) .  

The major herring  spawning  grounds are nea r   Nucha t l i t z  
Village,  Port  Langford  and Rosa Harbour t o  the   no r th ,   and  
F r i end ly  Cove and McKay Passage t o  t h e   s o u t h   ( F i g u r e  3 )  . (11,121 
I n  the 1950 ' s ,   spawning   concent ra t ion   sh i f ted  away f rom  the  
Nucha t l i t z  area t o  t h e  Nootka area and   t he   t r end   con t inued  
i n t o   t h e   1 9 7 0 ' s .  Amounts o f   h e r r i n g  spawn i n   t h e s e  areas 
is  g i v e n   i n   T a b l e  X I I .  

N o  spawnings, o r  res ident   popula t ions   have   been  
recorded   in   Muchala t   In le t   s ince   1967.   (5 ,11 ,12)  However, 
j u v e n i l e   p o p u l a t i o n s   p r o b a b l y   u t i l i z e   M u c h a l a t   I n l e t  t o  some 
e x t e n t . ( 7 )  The  timing  of  spawning i n  t h e  t h r e e   g e n e r a l  areas; 
Nucha t l i t z  i s  t h e  earliest ,  with  spawning  occurr ing from t h e  
beginning of February t o  the   end   o f  March, followed  by 
Esperanza,  from the   beginning   of  March t o  t h e  f i rs t  week of 
Apr i l .  The Nootka area spawning  occurs from the   s econd  week 
of March t o  the   beginning  of Apr i l .  However, i n   1963 ,   t he  
Nootka area showed May and  June  spawning,  an  event t h a t  normally 
occur s   on ly   i n   no r the rn  B.C., g e n e r a l l y   i n  t h e  Queen Charlot te  
I s l ands .  A l a t e  spawning i n   A p r i l  also occur red   i n  Nootka 
i n  1971.  ( 1 2 )  

I V  GROUNDFISH 

The g r o u n d f i s h   f i s h e r y  of Area 25 i s  conducted   ou ts ide  
of Area 25, i n   o f f s h o r e  waters, and is probably   unaf fec ted  
by the   pu lp   mi11 . (5)  Commercial c a t c h  statist ics are given 
i n  Table X I I I .  

V CRUSTACEANS 

The only  crabs harvested  commercially are taken  
from Mary B a s i n   i n   N u c h a t l i t z   I n l e t . ( l , 5 )  Only a small number 
have  been  taken  recent ly  (Table X I V ) .  R e c r e a t i o n a l   c r a b  
fisheries occur   in   Esperanza  and  Nuchat l i tz   Inlets ,   however ,  
numbers  taken are unknown.(5) 
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a 

I) 

II) 

I )  

YEAR 
1956-60 
1961-65 
1966-70 
1971-75 
1971 
1972 
1973 
1974 
1975 

TABLE XI 

Area  25 Herring Stocksf13,14,15) 

COMMERCIAL  TOTAL 
YEAR  HARVEST  SPAWNERS  STOCK - 

( MILLIONS OF F I S H )  

1956-60 138.5 280.6 419.10 
1961-65 78.5 72.3 150.8 
1966-70 
1971-75 
1971 
1972 
1973 
1974 
1975 
1956-75 

15.9 
38.0 
0 

19.1 
55.2 
65.9* 
49.7 
67.7 

* 

166.8 
152.1 
85.7 

267.1 
130.6 
105.4** 
171.7** 
167.9 

182.7 
190.1 
85.7 

476.3 
185.8 
171.3 
221.4 
235.6 

* 
Estimated  from  catch  statistics,  assuming 
6000 fish/ton. (14) 

** Estimated  from  tableXII.,  assuming 10.6 
million spawners/mile of spawn.(ld) 

TABLE XI1 
Area 25 Herriag. Spawn 

STATUTE  MILES OF HERRING SPAWX(llr12) 
NUCHATLITZ  ESPERANZA NOOTKA TOTAL  AREA 25 

12.0  2.9 1.5 14.2 
- - 6.0  9.4 
3.4 1.1 9.6  7.2 
4.3  2.4 6.8  13.4 
3.1  .6 8.1  11.8 

9.3 7.7 2.9 20.0 
1.7  2.2 5.3  9.2 
1.8 .1 8.0  9.9 
5.2  1.4 9.5  16.1 
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TABLE XI I I 

Commercial Groundfish Harvest for Area 25(2) 

(000's LB.) 

YEAR - 
1956-60 
1961-65 
1966-70 
1971-75 
1971 
1972 
1973 
1974 
197 5 

CODS - 
103 
162 
216 
141 
240 
141 
61 

195 
65 

HALIBUT 

49 
13 
22 
16 
9 

24 
15 
13 
19 

FLOUNDER 
& SOLE 

8 
28 
52 
43 
85 
16 
12 
- 
19 

NON-FOOD 
& OTHER FISH 

24 
45 
90 

118 
141 
199 
196 
56 
2 

Y 
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Thre  is  a  large  and  active  prawn  fishery  in  Area 25, 
concentrating  in  Tahsis  and  Tlupana  Inlets  and  near  Gold 
River.(5)  Prior  to  1975,  as  much  as 90% of  the  catch  was 
unreported.  However,  since  1975,  only 25% of the  catch  has 
not  been  recorded  in  commercial  statistics.(5) It  is  felt 
that  recently,  catches  have  been  decreasing,  (5)  although  this 
is  not  indicated  by  the  commercial  statistics  because of the 
higher  percentage of reported  catches. 

VI MOLLUSCS 

A  small  commercial  clam  fishery  exists  in  Mary 
Basin.(l,5)  (Figure3).  The  fishery  began  only  recently 
(1971) but  the  beds  are  already  heavily  exploited.  Other  beds 
o f  commercial  quality  exist  throughout  Esperanza  Inlet,  but  a 
closure  has  been  imposed  for  many  years  because of paralytic 
shellfish  poisoning.(5)  Recreational  clam  fishing  occurs  in 
Esperanza  and  Nuchatlitz  Inlets,- 

Abalone  are  heavily  exploited  by  commerical  operat- 
ions  in  Nuchatlitz  Inlet;  less  heavy  exploitation  occurs  in 
Esperanza  Inlet.(5)  There  are  many  abalone  along  the  outer 
coast  of  Nootka  Island  but  due  to  heavy  surf  they  are  not 
utilized  by  the  commercial  fishery.(5)  Recreational  fishing 
is  done  mainly  by  Indians  in  Nuchatlitz  and  Esperanza  Inlets, 
with  local  diving  enthusiasts also contributing  to  the 
harvest. 



YEAR - 
1956-60 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
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TABLE %IV 
Area 25 Commercial Shellfish Harvests (PoundsB(2) - 

C L A M S  
JAPANESE  NATIVE  SHRIMP 

CRAB  ABALONE  BUTTER  LITTLENECK  LITTLENECK ti PRAWNS 

No Record  of Commercial  Shellfish  Harvest 
22,300 - - - - - 
12 ,100 - 22 , 500 - - - 

3 ,  DO0 - - - - - 
- - 13 , 600 - - - 

- - 
- 9,200 
- 22 , 000 
- 13 , 900 

1,200 - 11 , 800 19,500 8 , 100 14 , 800 
- 11 , 200 5,600 20,900 81,900 20 , 300 
- - 500 7 , 000 18 , 000 17,000 
- 1, 000 - - 8,000 7 , 000 

1,000 500 7,000 70,000 30 , 000 22 ,000 

a 
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