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ABSTRACT 

L inea r  d i s c r i m i n a n t  f u n c t i o n  a n a l y s i s  o f  sca le  p a t t e r n s  was used t o  
es t ima te  t h e  sockeye (Oncorhynchus nerka) s tock  composi t ions i n  A laska 's  
commercial g i l l  n e t  f i s h e r i e s  i n  D i s t r i c t s  106 and 108, i n  t h e  S t i k i n e  
R i v e r  t e s t  f i s h e r y ,  and i n  Canada's l owe r  r i v e r  commercial f i s h e r y ,  1986. 
C o n t r i b u t i o n s  o f  t h e  Alaska I, Alaska 11, Nass-Skeena, Tahl tan,  and non- 
Tah l t an  S t i k i n e  s tock  groups t o  A laska 's  f i s h e r i e s  S t i k i n e  s t o c k  groups t o  
A laska 's  f i s h e r i e s  were es t imated  t o  be 65,315, 35,882, 42,754, 2,473, and 
3,468 f i s h ,  r e s p e c t i v e l y .  The m i g r a t o r y  t im ing ,  es t imated  f rom CPUE, o f  
t h e  Alaska I stock  group peaked i n  D i s t r i c t  106 d u r i n g  mid -Ju ly ,  t h e  Alaska 
I 1  group d u r i n g  l a t e  Ju l y ,  and t h e  Nass/Skeena group d u r i n g  l a t e  J u l y  t o  
mid-August. Tahl t a n  s tocks  c o n t r i b u t e d  g r e a t e r  than 70% o f  t h e  Canadian 
commercial ca t ch  through J u l y  19 w h i l e  t h e  non-Tahl t a n  S t i  k i n e  s tocks  
c o n t r i b u t e d  g r e a t e r  than  70% a f t e r  J u l y  26. Stock composi t ions i n  
S u b d i s t r i c t s  106-41 and 106-30 and i n  t h e  S t i k i n e  R i v e r  were es t imated  
in-season t o  p rov ide  g u i d e l i n e s  f o r  managers i n  making f i s h e r y  ex tens ion  o r  
c l o s u r e  dec i s i ons .  Al though t h e  es t imates  were w i t h i n  management e r r o r  
range, l o g - l i k e l i h o o d  a n a l y s i s  w i t h  a = 0.05 i n d i c a t e d  t h a t  t h e  in-season 
es t imates  were s i g n i f i c a n t l y  d i f f e r e n t  f rom t h e  postseason es t ima te  f o r  
bo th  d i s t r i c t s  i n  most openings. The in-season s tock  compos i t ion  es t imates  
f o r  t h e  Canadian commercial ha rves t  i n  t h e  S t i k i n e  R i v e r  were n o t  
s i g n i f i c a n t l y  d i f f e r e n t  f rom t h e  postseason es t imates  th rough J u l y  19. The 
1986 S t i k i n e  R i v e r  r u n  was es t imated  t o  be 79,321 f i s h ,  w i t h  5,941 f i s h  
caught i n  A laska 's  commercial f i s h e r i e s  and 73,380 f i s h  e n t e r i n g  t h e  r i v e r .  
The Canadian commercial and food  f i s h e r y  catches were es t imated  t o  be 
10,613 Tah l t an  f i s h  and 6,821 non-Tahl tan f i s h ,  w h i l e  es t imated  escapements 
were 20,280 Tah l t an  f i s h  and 35,666 non-Tahl tan f i s h .  

KEY WORDS: sockeye salmon, l i n e a r  d i s c r i m i n a n t  f u n c t i o n ,  sca le  p a t t e r n s  
ana l ys i s ,  s t ock  composit ion, t ransboundary,  m i g r a t o r y  t im ing ,  
in-season a n a l y s i s  



INTRODUCTION 

Sockeye salmon (Oncorhynchus nerka) are harvested i n  marine n e t  f i sher i  es 
throughout Southeast A1 aska and nor thern  B r i t i s h  Columbia. Commerci a1 d r i f t  
g i l l  n e t  f i s h e r i e s  i n  Alaska's D i s t r i c t s  106 and 108 harvest  sockeye salmon 
o f  Alaskan o r i g i n ,  bu t  a lso  i n t e r c e p t  some sockeye salmon o f  transboundary 
S t i k i n e  R iver  o r i g i n  and some f i s h  dest ined t o  spawn i n  the  Nass and Skeena 
Rivers o f  Canada. I n t e r c e p t i o n  o f  salmon bound f o r  one count ry 's  r i v e r s  as 
they migra te  through the  t e r r i t o r i a l  waters o f  t h e  o ther  count ry  has become 
a  research and management concern i n  recent  years w i t h  t h e  implementat ion 
o f  t he  U.S./Canada P a c i f i c  Salmon Treaty. The S t i k i n e  R iver  a r i s e s  i n  
B r i t i s h  Columbia and passes through Alaska and i s  t he re fo re  a  transboundary 
r i v e r .  Cooperat ive i n t e r n a t i o n a l  management o f  transboundary r i v e r  sockeye 
salmon i s  mandated by t h i s  t r e a t y  under Annex I V .  Chapter 1. Knowledge o f  
s t o c k - s p e c i f i c  harvest  i s ,  there fore ,  needed t o  f u l f i l  1  requirements o f  and , 

assess compl i ance w i t h  the  harvest  shar ing gu ide l  ines  out1 ined i n  t h e  
t r e a t y .  

Ob jec t ives  

The purpose o f  t h i s  study i s  t o  determine the  c o n t r i b u t i o n s  o f  major 
sockeye s tock  groups t o  g i l l  ne t  f i s h e r i e s  i n  Alaska's S u b d i s t r i c t s  106-41 
and 106-30 and D i s t r i c t  108 and i n  Canada's commercial f i s h e r i e s  i n  t h e  
S t i k i n e  R iver .  The es t imat ion  o f  t h e  i n t e r c e p t i o n  r a t e s  and r e l a t i v e  
abundance o f  S t i k i n e  R iver  sockeye salmon i s  r e q u i s i t e  t o  he lp  implement 
t r e a t y  gu ide l  ines.  Scale pa t te rns  from f i s h  i n  both the  U.S. and Canadian 
commercial catches are analyzed both on an in-season and a  postseason bas is  
t o  est imate s tock  c o n t r i b u t i o n s  on a  weekly basis .  

Study Area 

Sockeye salmon harvested i n  D i s t r i c t s  106 and 108 commercial f i s h e r i e s  
o r i g i n a t e  f rom l a k e  systems and t h e i r  t r i b u t a r i e s  throughout Southeast 
Alaska, from the  sloughs and lakes  o f  t h e  transboundary S t i k i n e  River ,  and 
from t h e  Canadian Nass and Skeena Rivers (F igure 1).  Tagging s tud ies  have 
shown t h a t  few stocks ou ts ide  t h i s  area pass through D i s t r i c t  106. Adu l t  
sockeye salmon were tagged i n  1982 and 1983 i n  several Alaskan and Canadian 
f i s h i n g  d i s t r i c t s  t o  determine migra tory  pathways and i n t e r c e p t i o n  r a t e s  o f  
var ious  stocks. The m a j o r i t y  o f  te rmina l  area recover ies  from f i s h  tagged 
i n  D i s t r i c t  106 occured along the  nor theast  coast o f  Pr ince  o f  Wales I s l a n d  
and upper Behm Canal (Steve Hoffman, Alaska Department o f  F ish  and Game, 
personal communication). Tags app l ied  i n  t h i s  d i s t r i c t  were a l so  recovered 
i n  Alaskan systems as f a r  south as the  U.S. Canada border, and i n  t he  
S t i k i n e ,  Nass, and Skeena Rivers.  There were few o r  no recover ies  o f  tags  
appl i e d  i n  more southern d i s t r i c t s  i n  e i t h e r  t he  nor thern  Pr ince  o f  Wales 
I s l a n d  l a k e  systems o r  t he  S t i k i n e  River .  

Numerous sockeye salmon producing lakes  are  sca t te red  throughout t h e  
achipelago and mainland o f  Southeast Alaska. They range i n  s i z e  from small 



l akes  of a few hectares t o  l a r g e  systems g rea te r  than 500 hectares (e.g., 
McDonald and K l  awock Lakes) and inc lude mu1 t i -1 ake systems 1 i ke t h e  Sarkar 
and Gal ea-Sweetwater compl exes. Sockeye salmon product ion  i s  1 i m i  t e d  by 
the  q u a n t i t y  and q u a l i t y  o f  spawning areas, t he  a v a i l a b l e  r e a r i n g  area, o r  
o the r  environmental cond i t ions  as w e l l  as t h e  number o f  spawners. Sockeye 
p r o d u c t i v i t y  v a r i e s  g r e a t l y ,  even between systems o f  rough ly  equ iva len t  
s i z e  (McGregor 1983; McGregor e t  a l .  1984; McGregor and McPherson 1985; 
McPherson and McGregor 1986; and McPherson e t  a l .  1988). Typ ica l  small 
systems such as Alecks and Kut laku  Lakes on Kuiu I s l a n d  produce est imated 
runs o f  a few thousand f i s h .  While t o t a l  run  s i z e  i n  no t  known, escapements 
i n  two in te rmed ia te  systems, which had enumeration weirs,  Ka r ta  Lake on 
eastern Pr ince  o f  Wales I s l a n d  and Salmon Bay Lake on nor theas t  Pr ince  o f  
Wales I s l a n d  averaged 25,000 and 18,000 f i s h ,  r e s p e c t i v e l y  (1982 t o  1986 
exc lud ing  1984 when we i rs  were no t  i n s t a l  1 ed) . The sing1 e 1 arges t  producer 
o f  sockeye salmon i n  recent  years i n  southern Southeast Alaska i s  McDonald , 

Lake, l oca ted  i n  upper Behm Canal. Escapements t o  t h i s  system have ranged 
from 56,000 i n  1983 t o  174,000 i n  1985 and have averaged 115,000 (1981 t o  
1986, exc lud ing  1982 when the  we i r  washed ou t ) .  

The S t i k i n e  R iver  i s  a transboundary r i v e r  t h a t  o r i g i n a t e s  i n  B r i t i s h  
Columbia, Canada, crosses the  A1 askan panhandle, and f lows i n t o  Freder ick  
Sound n o r t h  o f  Wrangell, Alaska. Approximately 90% o f  t h e  r i v e r  system i s  
inaccess ib le  t o  anadromous f i s h  due t o  na tu ra l  b a r r i e r s  and v e l o c i t y  
blocks. The m a j o r i t y  o f  the  accessib le spawning h a b i t a t  i s  l oca ted  above 
the  U.S./Canada border.  The l a r g e s t  s i n g l e  c o n t r i b u t o r  t o  t h e  S t i  k i n e  R iver  
sockeye r u n  i s  t h e  Tahl tan Lake group, he rea f te r  r e f e r r e d  t o  as Tahltan. 
This  system has a w e i r  and escapement counts have ranged from 1,800 f i s h  i n  
1963 t o  67,300 f i s h  i n  1985 w i t h  an average o f  20,900 (1959 t o  1986, 
exc lud ing  1962 when the  we i r  i n s t a l l a t i o n  date was unspec i f i ed  and 1965 
when a l a r g e  s l i d e  hindered access i n t o  t h e  l ake )  (TTC 1987). The remainder 
o f  t he  S t i  k i ne  R iver  sockeye stocks, he rea f te r  r e f e r r e d  t o  as non-Tahl t an  
S t i  k ine,  spawn i n  small lakes, sloughs, and s ide  channels o f  t he  mainstem 
r i v e r  and i t s  t r i b u t a r i e s ,  most o f  which are g l a c i a l l y  occluded. 
Non-Tahl t an  S t i  k i ne  escapement est imates have ranged from 13,400 i n  1979 
t o  60,900 i n  1981 w i t h  an average o f  30,500 (1979 t o  1986). A Canadian 
subsistence f i s h e r y  opera t ing  near Telegraph Creek has harvested a y e a r l y  
average o f  3,800 f i s h  s ince 1972 (DFO 1986). Canadian commercial f i s h e r i e s  
on t h e  upper and lower p o r t i o n s  o f  t he  r i v e r  have harvested an average o f  
600 and 15,900 f i s h ,  r e s p e c t i v e l y  (1979 t o  1986, exc lud ing  1984 when both 
were c losed)  . 
The Nass and Skeena Rivers a l so  c o n t r i b u t e  subs tan t i a l  numbers o f  sockeye 
salmon t o  the  D i s t r i c t  106 and 108 harvests i n  some years. The Nass R iver  
o r i g i n a t e s  i n  B r i t i s h  Columbia and d ra ins  i n t o  Por t land Canal, j u s t  south 
o f  t he  U.S./Canada border. Estimated escapements t o  t h i s  system have 
averaged 233,600 from 1980 t o  1986 (PSC 1988). The Skeena R iver  a l so  
o r i g i n a t e s  i n  B r i t i s h  Columbia and d ra ins  i n t o  the  ocean about 50 km south 
o f  t h e  Nass River .  Estimated escapements have averaged 1,134,700 from 1980 
t o  1986 (PSC 1988). 



Stock Separation Studies 

The Un i ted  States and Canada i n i t i t a t e d  research programs t o  assess the  
f e a s i  b i l  i t y  o f  var ious  s tock  separat ion techniques appl i c a b l e  t o  j o i n t l y  
harvested sockeye salmon stocks i n  1982. Several methods o f  s tock  
separat ion have been used, i n c l u d i n g  the  inc idence o f  t he  p a r a s i t e  
Myxobolus neurobius, d i f f e rences  i n  genotypes, a d u l t  tagg ing  s tud ies ,  and 
scale p a t t e r n  ana lys is .  O f  these, scale p a t t e r n  ana lys i s  has been used most 
ex tens i ve l y  t o  determine stock composit ion o f  t he  harvests i n  Alaskan mixed 
s tock  commercial f i s h e r i e s  ( O l i v e r  e t  a l .  1984; O l i v e r  and Walls 1985; 
O l i v e r  and Jensen 1986). 

Scale p a t t e r n  ana lys i s  has proven h i g h l y  accurate i n  determin ing the  
c o n t r i b u t i o n  r a t e s  o f  sockeye stocks t o  Southeast A1 aska's commercial 
f i s h e r i e s  because o f  s i g n i f i c a n t  and p e r s i s t e n t  d i f f e r e n c e s  i n  t h e  , 

f reshwater  and e a r l y  marine growth o f  stocks o r i g i n a t i n g  i n  var ious  Alaskan 
and Canadian systems. The o r i g i n a l  s tock  groupings used by t h e  Alaska 
Department o f  F i sh  and Game (ADF&G) were A1 aska (comprised o f  samples taken 
from 22 t o  28 Alaska escapements), Nass/Skeena (comprised o f  samples taken 
from i n r i v e r  t e s t  f i s h e r i e s  on the  Nass and Skeena R ivers ) ,  and S t i k i n e  
R iver  (compri sed o f  scal  e  sampl es co l1  ected from t h e  Canadi an i n r i  ve r  
commercial f i s h e r y ) .  The s tock  groupings were expanded i n  1983 by c r e a t i n g  
separate standards f o r  t h e  Tahl tan Lake escapement and f o r  t h e  non-Tahltan 
S t i  k i n e  escapement (samples from mainstem r i v e r  and s ide  slough spawners 
and Chutine, Skud, and I s k u t  R iver  spawners). Standards were f u r t h e r  
r e f i n e d  i n  1986 t o  separate two d i s t i n c t  Alaska pa t te rns  (Alaska I, 
t y p i f i e d  by Salmon Bay and Hugh Smith Lake pa t te rns  and Alaska 11, t y p i f i e d  
by the  McDonald Lake p a t t e r n ) .  

MATERIALS AND METHODS 

Collection and Preparation of Scale Samples 

Scales were taken from random samples o f  700 sockeye salmon each from the  
commercial catches i n  Alaska's S u b d i s t r i c t s  106-41 and 106-30 and D i s t r i c t  
108 each week t h e  f i s h e r i e s  were open (McPherson e t  a l .  1988). Samples were 
a l so  c o l l e c t e d  from t e s t  f i s h e r i e s  i n  D i s t r i c t s  106 and 108 when ava i l ab le .  
The scale samples from the  S t i k i n e  River  t e s t  f i s h e r y  and t h e  Canadian 
lower r i v e r  commercial ca tch  were c o l l e c t e d  by ADF&G and Department o f  
F i she r ies  and Oceans, Canada (DFO) personnel. Stock group standards used i n  
postseason ana lys i s  were devel oped from scales sampl ed from escapements. 
Approximately 500 scales were c o l l e c t e d  from each o f  23 l a k e  systems 
throughout Southeast Alaska (F igure  2),  1000 scales a t  t he  Tahl tan weir ,  
(F igure 3) ,  500 from t h e  non-Tahltan S t i k i n e  escapements, and approximately 
1000 t o  1500 from each t e s t  f i s h e r y  opera t ing  i n  the  lower reaches o f  t he  
Nass and Skeena Rivers (F igure 1) .  The standards used i n  t h e  in-season 
ana lys i s  were developed from scales c o l l e c t e d  i n  t he  same areas i n  1985. 

Scales were taken from the  l e f t  s i de  o f  t he  f i s h  approximately two rows 
above t h e  l a t e r a l  1  i n e  along a  diagonal downward from t h e  p o s t e r i o r  



inser t ion of the  dorsal f i n  t o  the anter ior  inser t ion of the  anal f i n  
(INPFC 1963). Scales on salmon f r y  f i r s t  develop in t h i s  area,  and thus,  
f o r  purposes of aging and d ig i t i z i ng ,  i t  i s  the  prefered area.  Scales were 
mounted on gum cards and impressions made in cel lu lose  aceta te  (Clut ter  and 
Whi t ese l  1956). 

Age Determination and Measurement of the Scales 

A goal of 700 sca le  samples per d i s t r i c t  per week was establ  i  shed f o r  the  
age composition estimation. Individual f i s h  ages were determined from scale  
images magnified t o  70 power on a microfiche reader and were recorded in 
European notation.  The sample s i z e  used fo r  the  scale  pattern analysis  
varied on a weekly basis  and was dependent on age composition. Generally 
100 age-1.3 f i s h  and as many scales  as possible ( u p  t o  100) from each of 
the age-1.2, - 2 . 2 ,  and -2.3 age groups were analyzed fo r  each d i s t r i c t  and 
week (Appendix A). Scale images magnified a t  l O O X  were projected onto a 
d ig i t i z i ng  tab1 e t  using equipment s imilar  t o  t ha t  described by Ryan and 
C h r i s t i e  (1976) .  Measurements were made and recorded with a 
microcomputer-controlled d ig i t i z i ng  system with for t ran programs. 

Previous s tudies  have established t ha t  an axis  approximately perpendicular 
t o  t he  an te r io r  edge of the  unsculptured poster ior  f i e l d  i s  best  f o r  
consis tent ly  measuring sockeye scales  (Cl u t t e r  and Whi tesel  1956; Narver 
1963). This axis  i s  approximately 20'0 dorsal or  ventral from the  an te r io r -  
poster ior  axis ,  and a l l  c i r cu l i  counts and scale  measurements in the  
1 acust r ine  and f i r s t  year marine zone were made a1 ong i t .  Marshal 1 e t  a1 . 
(1984) establ  i  shed the  separabi 1 i  t y  of major stock groups by measurements 
in th ree  (or four)  zones: 1 )  the  scale  center t o  the  l a s t  c i rcu lus  of the  
f i r s t  freshwater annulus, 2) when present,  the  f i r s t  c i r c u l i  of the  second 
year of freshwater growth t o  the  end of the second freshwater annulus, 3)  
the  plus growth or  scale  growth a f t e r  the  l a s t  freshwater annulus and 
before the  f i r s t  marine c i rculus  (Mosher 1968), and 4) the  f i r s t  year 
marine growth ( i  . e . ,  the  f i r s t  marine c i rculus  t o  the  end of the  f i r s t  
marine annulus) (Figure 4 ) .  A t o t a l  of 74 var iables ,  including c i r c u l i  
counts, incremental distances,  and r a t i o s  and/or combinations of the 
measured var iables  are  cal cul ated f o r  sampl es with a sing1 e freshwater 
annular zone and 106 variables fo r  samples with two freshwater annular 
zones (Appendix A .  4 ) .  

Ana7ytical Procedures 

The a b i l i t y  t o  d i f f e r en t i a t e  salmon stocks based on scale  pat terns  depends 
upon the  degree of difference in the  scale  characters between stocks 
(Marshall e t  a1 . 1987). Linear discriminant function (LDF) analysis  of 
sca le  pat terns  has been used t o  estimate stock contribution t o  southern 
Southeast Alaska mixed stock sockeye salmon f i she r i e s  since 1982 (Oliver e t  
a1 . 1984; 01 iver  and Wall s 1985; 01 iver  and Jensen 1986). 

LDF i s  a mult ivariate technique t ha t  develops c l a s s i f i c a t i on  ru les  used t o  
assign a sockeye salmon sampled in a mixed stock f ishery t o  a stock of 



o r i g i n .  The va r i  abl e s  ca l  cul a ted from t h e  c i r c u l  i  counts  and incremental 
d i s t a n c e s  on s c a l e s  from f i s h  of known o r i g i n  provide a s e t  of measurements 
used t o  d e f i n e  these  r u l e s .  A sample of p s e l e c t e d  s c a l e  v a r i a b l e s  from a 
number of salmon s tocks  o r  s tock  groups de f ines  a s i n g l e  region in  p-space 
c h a r a c t e r i s t i c  of t h a t  group of f i s h .  Based on p r o b a b i l i t y  t heo ry ,  t h e  
e s t a b l i s h e d  reg ions  in  p-space a r e  uniquely def ined  o r  separa ted  by 
dec i s ion  su r f aces .  A sockeye salmon harvested in  a mixed s tock  f i s h e r y  may 
be c l a s s i f i e d  according t o  which region i t s  p - t u p l e  occupies .  The accuracy 
of c l a s s i f i c a t i o n  depends upon t h e  p rec i s ion  with which t h e  reg ions  
de f in ing  each s tock  o r  group a r e  descr ibed and t h e  inhe ren t  s epa ra t ion  
between them. The LDF i s  t h e  1 i n e a r  combination of p observed v a r i a b l e s  
which maximizes t h e  between-group var iance  re1 a t i v e  t o  t h e  wi th in-group 
var iance  (F i she r  1936). 

The major assumptions underlying LDF a n a l y s i s  a r e :  1)  t h e  groups being 
inves t iga t ed  a r e  d i s c r e t e  and i d e n t i f i a b l e ;  2 )  t h e  parent  d i s t r i b u t i o n s  of 
t h e  measured v a r i a b l e s  a r e  m u l t i v a r i a t e  normal; and 3) t h e  var iance-  
covariance mat r ices  f o r  a l l  groups a r e  equal .  G i l b e r t  (1969) found L D F  
s a t  i  s f a c t o r y  i  f  t h e  va r i  ance-covari ance matri  ces  were not  t oo  d i  f f e r e n t  . 
In add i t i on ,  l a r g e  sample s i z e s  appear t o  make t h e  L D F  robus t  t o  t h e  
assumption of common variance-covariance mat r ices  ( I ssacson  1954; Anas and 
Murai 1969). The method a l s o  appears t o  be robus t  t o  v i o l a t i o n s  of t h e  
normal i  t y  assumption f o r  d i s c r e t e  d i s t r i b u t i o n s ,  however, i t  i s  not  robus t  
f o r  continuous non-Gaussi an parent  d i s t r i b u t i o n s  (Lachenbruch e t  a1 . 1973; 
Krzanowski 1977).  Some prel iminary r e s u l t s  of a s tudy comparing t h e  
accuracy of L D F ,  quad ra t i c  d i scr iminant  func t ion ,  d i r e c t  d e n s i t y  es t imat ion  
(Cook 1982),  and nea re s t  neighbor a n a l y s i s  i n  c l a s s i f y i n g  our  d a t a  i n d i c a t e  
t h a t  t h e  L D F  has a s l i g h t l y  higher  c l a s s i f i c a t i o n  accuracy than do t h e  
o t h e r  e s t ima to r s  f o r  t h e  s tock  groups present  i n  t h e  mixed s tock  f i s h e r i e s  
of Southeas t  Alaska. This  again i n d i c a t e s  t h a t  t h e  above assumptions a r e  
met o r  t h a t  LDF i s  robust  t o  v i o l a t i o n s  of  them. 

Sca le  v a r i a b l e s  t o  be used in  t h e  L D F  a r e  s e l e c t e d  with a s tepwise 
r eg re s s ion .  In t h i s  process  v a r i a b l e s  a r e  added u n t i l  t h e  p a r t i a l  F-  
s t a t i s t i c  of a l l  v a r i a b l e s  a v a i l a b l e  f o r  e n t r y  i n t o  t h e  model i s  l e s s  than 
4.00 (Ens le in  e t  a l .  1977). An almost unbiased e s t ima te  of c l a s s i f i c a t i o n  
accuracy f o r  each LDF was determined using a leaving-one-out  procedure 
(Lachenbruch 1967).  One sample i s  " l e f t - o u t " ,  t h e  d i sc r iminan t  r u l e  is  
es t imated ,  and t h e  " l e f t - o u t "  sample i s  c l a s s i f i e d  using t h e  d i sc r iminan t  
r u l e  and checked t o  s e e  i f  i t  was c l a s s i f i e d  c o r r e c t l y .  This  procedure i s  
repeated f o r  a l l  samples. Thus, when an LDF i s  run using t h e  leaving-one-  
out  procedure a c l a s s i f i c a t i o n  matr ix i s  developed which g ives  t h e  
p r o p o r t i o n  o f  c o r r e c t l y  i d e n t i f i e d  f i s h  and t h e  propor t ion  of 
m i s s c l a s i f i c a t i o n  of each s tock  t o  each of t h e  o t h e r  s tocks .  

When more than two s tock  groups a r e  being analyzed t h e  s tepwise  r eg re s s ion  
procedure does not  a1 ways resu l  t in maximum c l  a s s i  f  i  c a t  i  on accu rac i e s  o r  
t h e  most bal anced c l a s s i f i c a t i o n  matr ix.  Frequent ly,  we1 1 - separa ted  groups 
a r e  separa ted  even f u r t h e r ,  while  poorly separa ted  groups remain poorly 
separa ted  (Habbema and Hermans 1977). Sca le  v a r i a b l e s  t h a t  provided t h e  
bes t  d i sc r imina t ion  between t h e  groups t h a t  most o f t en  m i s c l a s s i f i e d  a s  
each o t h e r  were occas iona l ly  added t o  o r  s u b s t i t u t e d  f o r  o t h e r  v a r i a b l e s  
used in  t h e  L D F  t o  provide e i t h e r  a b e t t e r  balance t o  t h e  c l a s s i f i c a t i o n  
mat r ix  o r  t o  i nc rease  t h e  mean c l a s s i f i c a t i o n  accuracy. 



The p r o p o r t i o n a l  est imates o f  s t ock  composi t ion i n  t h e  mixed s tock  
harves ts ,  r e f e r r e d  t o  as i n i t i a l  est imates,  were ad jus ted  w i t h  a  
c l a s s i f i c a t i o n  m a t r i x  c o r r e c t i o n  procedure (Cook and Lord 1978). The f i s h  
i n  t h e  mixed s t o c k  composi t ion sample a re  c l a s s i f i e d  w i t h  t h e  LDF. The 
v e c t o r  o f  p r o p o r t i o n a l  es t imates  f o r  each s tock  o r  s t o c k  group i s  
m u l t i p l i e d  by t h e  c l a s s i f i c a t i o n  m a t r i x  t o  g i v e  new est imates,  r e f e r r e d  t o  
as ad jus ted  est imates,  f o r  t h e  t r u e  p r o p o r t i o n s  o f  s tocks  and s t o c k  groups 
i n  t h e  mixed s tock  f i s h e r y .  I n  cases where ad jus ted  es t imated  p r o p o r t i o n s  
f o r  a  s tock  group were l e s s  than  zero, t h e  e n t i r e  ca t ch  sample was 
r e c l a s s i f i e d  w i t h  a  model exc lud ing  t h a t  s t ock  group. Th i s  process was 
repeated u n t i l  a l l  ad jus ted  es t imated  p r o p o r t i o n s  were p o s i t i v e .  

The va r i ance  and 90% conf idence i n t e r v a l s  o f  t h e  ad jus ted  es t imates  o f  
s t ock  p r o p o r t i o n s  were computed accord ing  t o  P e l l a  and Robertson (1979). 
The var iance-covar iance  ma t r i ces  f o r  t h e  m isc l  a s s i f i c a t i o n  m a t r i x  and f o r  
t h e  mixed s tock  p r o p o r t i o n  v e c t o r  a re  determined f r om t h e  mu l t i nom ia l  , 

p r o b a b i l i t y  d i s t r i b u t i o n .  These two var iance-covar iance  m a t r i c e s  a re  
combined t o  g i v e  var iances  and covar iances f o r  t h e  ad jus ted  es t imates  o f  
s t ock  p r o p o r t i o n s .  The var iances f o r  t h e  p r o p o r t i o n s  o f  each s tock  a re  t h e  
d iagonal  elements o f  t h i s  combined m a t r i x ,  i .e., they  a re  an a d d i t i v e  
combinat ion o f :  1) t h e  sampl ing v a r i a t i o n  i n  e s t i m a t i o n  o f  t h e  p r o b a b i l i t y  
o f  assignment o f  t h e  known s tock  group, and 2) t h e  sampl ing v a r i a t i o n  i n  
e s t i m a t i o n  o f  t h e  assignment composi t ion o f  t h e  mixed s tock  group. 

Classification of Catches 

In-season es t imates  p rov ide  f i s h e r i e s  managers w i t h  da ta  t o  a s s i s t  them i n  
de te rm in ing  f i s h e r i e s  openings. Commercial catches were analyzed in-season 
w i t h  s tandards developed f rom t h e  p rev ious  yea r ' s  escapements. Stock 
c o n t r i b u t i o n s  f o r  t h e  D i s t r i c t  106-41, 106-30, and 108 commercial ha rves t s  
were es t imated  and summaries p rov ided  t o  managers w i t h i n  48 hours o f  t h e  
f i s h e r y  c l osu res  f rom mid-June through e a r l y  August. A l l  f o u r  o f  t h e  major  
age groups were d i g i t i z e d  when p o s s i b l e  ( i n  some weeks t h e  age 2.2 f i s h  
were n o t  analyzed due t o  l a c k  o f  t ime ) .  Stock composi t ions f o r  t h e  Canadian 
commercial catches on t h e  S t i  k i n e  R i ve r  were a1 so es t imated  in-season, 
however, t h e r e  was a  3- t o  5-day l a g  between f i s h e r y  c l osu res  and c a t c h  
analyses due t o  l o g i s t i c a l  d i f f i c u l t i e s  i n  r e c e i v i n g  t h e  data.  Only  t h e  
age-1.3 f i s h  were d i g i t i z e d  in-season, and t h e  s tock  compos i t ion  was 
expanded t o  a l l  f i s h ,  except t h e  age-0.2 and -0.3 f i s h .  S ince no age-0. 
f i s h  have been sampled a t  Tah l tan  we i r ,  i t  was assumed t h a t  a l l  age-0. f i s h  
a re  o f  t h e  non-Tahl t a n  S t i  k i n e  group. 

The commercial catches were r e c l a s s i f i e d  postseasonal l y  w i t h  s tandards 
b u i l t  f rom t h e  1986 escapements. The f o u r  major  age groups (1.2, 1.3, 2.2, 
and 2.3) have g e n e r a l l y  c o n t r i b u t e d  more than 98% o f  t h e  ca t ch  i n  D i s t r i c t s  
106 and 108. Standards were developed f o r  each age c l a s s  f o r  t h e  A1 aska I 
and Nass/Skeena groups. Standards f o r  age-1.2, -1.3, and -2.3 f i s h  were 
developed f o r  t h e  Alaska I 1  and non-Tahl tan S t i k i n e  groups. Tah l t an  
s tandards were developed f o r  age-1.3 and -2.3 f i s h  on l y .  Standards were n o t  
developed f o r  age c lasses  which c o n t r i b u t e d  o n l y  a  minor  f r a c t i o n  o f  t h e  
escapement f o r  a  g i ven  s tock  o r  s t ock  group s i nce  i n s u f f i c i e n t  sca les  were 
a v a i l a b l e  t o  b u i l d  them. Age -spec i f i c  models were used i n  t h e  a n a l y s i s  t o :  



1) account f o r  d i f f e rences  i n  age composit ion between stocks, 2) remove 
p o t e n t i a l  b ias  due t o  d i f f e rences  i n  migra tory  t i m i n g  o f  d i f f e r e n t  age 
f i s h ,  and 3 )  e l im ina te  the  e f f e c t  o f  d i f f e r e n t  environmental cond i t i ons  on 
the  scale pa t te rns  o f  d i f f e r e n t  age f i s h .  Stock c o n t r i b u t i o n s  were 
est imated f o r  each week t o  t r a c k  temporal pa t te rns ;  however, i n  some weeks 
catches were small and samples o f  t h e  l e s s  common age groups were 
i n s u f f i c i e n t  t o  c l a s s i f y  unless pooled w i t h  t h e  adjacent week's sample. 
The p ropo r t i ons  o f  each stock from the  catch sample were expanded t o  the  
week's ca tch  by: 

where: C i j t  = est imated catch o f  f i s h  o f  age i and group j i n  t ime p e r i o d  t 

Ct = t o t a l  catch i n  t ime pe r iod  t, 

P i t  = est imated p ropo r t i on  o f  f i s h  o f  age i i n  t h e  ca tch  i n  t ime 
pe r iod  t, and 

S i j t  = p ropo r t i on  o f  f i s h  o f  age i and group j i n  t h e  ca tch  i n  t ime 
pe r iod  t est imated w i t h  LDF. 

The s tock  apportionment o f  the  minor age groups n o t  c l a s s i f i e d  w i t h  LDF 
assumes t h a t  t h e  p ropo r t i on  o f  t he  minor ages belonging t o  any g iven s tock  
i s  equal t o  t he  combined p ropo r t i on  o f  a l l  LDF c l a s s i f i e d  age classes: 

where: C m j t  = est imated catch o f  f i s h  o f  minor age classes o f  group j i n  
t ime pe r iod  t, and 

Pmt  = est imated p ropo r t i on  o f  f i s h  o f  minor age groups i n  t he  catch 
i n  t ime pe r iod  t. 

The variances ( V )  o f  the  weekly (C. and seasonal (C. ..) s tock  
composit ion est imates were approximated wi%) the  d e l t a  method ( ~ e i e r  1982). 
The var iance est imates are func t ions  o f :  1) the  accuracy o f  t h e  age- 
s p e c i f i c  models used t o  c l a s s i f y  the  unknowns, 2 )  the  sample s i z e  o f  each 
standard used t o  develop the  age-spec i f i c  models, 3)  the  p ropo r t i ons  o f  
each s tock  i n  t he  i n i t i a l  and i n  t he  adjusted stock composit ion est imates, 
t he  4)  age -spec i f i c  s tock  composit ion sample s izes,  5) age composit ion 
sample s izes,  and 6) the  catch s ize .  However, i t  i s  a  minimum est imate o f  
var iance s ince i t  does no t  inc lude any var iance associated w i t h  t h e  age 
classes no t  c l a s s i f i e d  w i t h  LDF nor,  any var iance f o r  stocks c o n t r i b u t i n g  
no f i s h  du r ing  a  g iven week. 



Var i  ances o f  t h e  p ropo r t i ons  o f  s tock  c o n t r i b u t i o n s  were c a l  c u l  a ted  by: 

where: P j  = p r o p o r t i o n  o f  s tock j o r  C j / C .  

An ev iden t  change i n  t he  growth p a t t e r n  o f  some s tock (s )  f rom t h e  prev ious  
year 's  growth p a t t e r n  r e s u l t e d  i n  an in-season c l a s s i f i c a t i o n  problem o f  a  
minor s tock,  t h e  non-Tahltan S t i k i n e  f i s h .  This  i n c o n g r u i t y  i n  t he  
est imated c o n t r i b u t i o n  o f  non-Tahl t an  S t i  k i n e  f i s h  was apparent d u r i n g  t h e  
f i r s t  weeks o f  t h e  commercial f i s h e r i e s  i n  S u b d i s t r i c t s  106-41 and 106-30. , 

The est imated c o n t r i b u t i o n s  ranged from 24% t o  32% i n  106-30 and f rom 13% 
t o  34% i n  106-41. From 1983-85 the  weekly non-Tahltan S t i k i n e  c o n t r i b u t i o n  
was no t  est imated t o  be >12.6%. Data from 1983 and 1984 were analyzed f o r  
D i s t r i c t  106 as a  whole. I n  1983 t h e  p r o p o r t i o n  o f  non-Tahltan S t i k i n e  
f i s h  peaked a t  5.6% i n  mid-Ju ly  (week 29) and i n  1984 i t  peaked a t  5.0% i n  
l a t e  June (week 26) and 12.6% i n  m id -Ju l y  (week 29). S u b d i s t r i c t s  were 
s p l i t  (30 and 41) i n  t h e  1985 ana l ys i s .  The p r o p o r t i o n  o f  non-Tahltan 
S t i k i n e  f i s h  peaked a t  3.1% i n  e a r l y  J u l y  (week 28) i n  106-30 and a t  2.9% 
i n  l a t e  J u l y  (week 30) and a t  4.0% and 4.8% du r ing  l a t e  August and 
September i n  106-41. The est imated i n r i v e r  S t i  k i n e  s tock  composit ions f o r  
1983, 1984, and 1985 were non-Tahltan S t i k i n e  56%, 40%, and 57%, 
r e s p e c t i v e l y .  General ly,  even when non-Tahl t a n  S t i  k i ne  s tocks were more 
abundant i n  t h e  i n r i v e r  ca tch  than were Tahl tan stocks, they  were l e s s  
abundant i n  t h e  106 commercial f i s h e r i e s  i n  weeks when bo th  s tocks were 
present .  The r a t i o  o f  Tahl tan sockeye salmon over a l l  S t i k i n e  R ive r  sockeye 
salmon i n  t h e  1985 commercial catches i n  106-30 and 106-41 was m i r r o r e d  i n  
t h e  Canadian i n r i v e r  ca tch  1 week l a t e r  (Table I ) ,  w i t h  g e n e r a l l y  l e s s  than 
0.10 d i f f e r e n c e  through m id -Ju l y  (week 29). We assume t h a t  t h e  m ig ra to ry  
p a t t e r n s  i n  1985 and 1986 were s i m i l a r ,  thus, t h e  r a t i o  o f  Tah l tan  f i s h  
over  a l l  S t i k i n e  R iver  f i s h  i n  t he  Canadian i n r i v e r  catch was used t o  
a d j u s t  t h e  p r o p o r t i o n  o f  non-Tahltan S t i  k i ne  f i s h  i n  t h e  prev ious  week's 
D i s t r i c t  106 catches by: 

where: Nd = ad jus ted  est imated p r o p o r t i  on o f  S t i  k i n e  (non-Tahl t an )  
f i s h  i n  Alaska's d i s t r i c t  d  ca tch  i n  week t, 

Nr(t+l) = p r o p o r t i o n  o f  S t i  k i ne  (non-Tahl t an )  f i s h  i n  t h e  Canadian 
commercial catch i n  week ttl, 

T r ( t + l )  = p ropo r t i on  o f  Tahl tan f i s h  i n  t he  Canadian commercial 
ca tch  i n  week ttl, and 



Td t = p r o p o r t i o n  o f  Tah l t an  f i s h  i n  A laska 's  d i s t r i c t  d  ca t ch  
i n  week t. 

Th i s  r e s u l t e d  i n  a  c o n s i s t e n t  drop i n  t h e  es t imated  c o n t r i b u t i o n  o f  t h e  
non-Tahl tan S t i k i n e  sockeye salmon t o  t h e  D i s t r i c t  106 commercial 
f i s h e r i e s .  R e c l a s s i f i c a t i o n  o f  t h e  catches w i t h  a  three-way model (A1 aska 
vs Nass/Skeena vs Tahl tan,  w i t h  non-Tahl t a n  S t i  k i n e  excluded) r e s u l t e d  i n  
a  s u b s t a n t i a l  i nc rease  i n  t h e  Alaska c o n t r i b u t i o n .  S ince 80% o r  more o f  t h e  
f i s h  f o r m e r l y  c l a s s i f i e d  t o  non-Tahl t a n  S t i  k i n e  were r e c l a s s i f i e d  as 
A1 aska, t h e  d i f f e r e n c e s  i n  t h e  o r i g i n a l  and r e v i s e d  non-Tahl t a n  S t i  k i n e  
c o n t r i b u t i o n s  were assigned t o  t h e  Alaska group. No var iances  were 
c a l c u l a t e d  f o r  t h e  r e v i s e d  es t imate .  

The postseason c l a s s i f i c a t i o n s  o f  t h e  S t i k i n e  R i v e r  commercial and t e s t  
f i shery catches were r u n  w i t h  2-way Tahl t a n  versus non-Tahl t a n  S t i  k i n e  
models f o r  age-1.3 and age-2.3 f i s h .  No standards f o r  Tah l t an  age-1.2 o r  
age-2.2 f i s h  were a v a i l a b l e  due t o  i n s u f f i c i e n t  numbers o f  f i s h  ( o n l y  7  
f i s h  were aged-1.2 and 10 were aged-2.2 f rom an ageable escapement sample 
o f  719 f i s h  f rom Tah l tan  w e i r ) .  Therefore,  t h e  r a t i o  o f  t h e  u n c l a s s i f i e d  
age group t o  t h e  age 1.3 f i s h  i n  t h e  escapements was used t o  es t ima te  t h e  
s tock  composi t ion o f  t h e  u n c l a s s i f i e d  age group i n  t h e  f i s h e r y  ca t ch  by: 

A 

where: H i j  = es t imated  p r o p o r t i o n  o f  s t ock  j i n  ha rves t  o f  age i f i s h ,  

H 1 . 3 ~  = es t imated  p r o p o r t i o n  o f  s tock  j i n  ha rves t  o f  age 1.3 f i s h ,  

E i j  = es t imated  p r o p o r t i o n  o f  age i f i s h  i n  s t o c k  j ' s  escapement, 

E 1 . 3 ~  = es t imated  p r o p o r t i o n  o f  age 1.3 f i s h  i n  s t o c k  j ' s  
escapement 

i = a  s i n g l e  age group o f  i n t e r e s t ,  and 

j = s tock  group 1 o r  2. 

Bas ic  assumptions i n  t h i s  method are;  1) t h e  r a t i o  o f  c a t c h a b i l i t i e s  
between s tock  1 and s tock  2  i s  t h e  same f o r  age i as f o r  age 1.3 f i s h  and 
2) t h e r e  i s  l i t t l e  e r r o r  i n  t h e  age composi t ion es t imates  f o r  bo th  t h e  
Tahl t a n  and t h e  non-Tahl tan S t i  k i n e  escapements. E i  j was es t imated  f rom t h e  
age composi t ion o f  f i s h  sampled a t  t h e  Tah l tan  w e i r  o r  f rom t h e  non Tah l t an  
S t i  k i n e  spawning grounds. No var iance  es t imates  were a v a i l  ab le  f o r  t h e  
s t o c k  composi t ions es t imated  w i t h  fo rmu la  ( 5 ) .  

Adjus ted  in-season and postseason weekly s tock  composi t ion es t imates  f o r  
S u b d i s t r i c t s  106-41 and 106-30 and f o r  t h e  S t i k i n e  R i v e r  were compared t o  



t e s t  i f  t h e  in-season est imates d i f f e r e d  s i g n i f i c a n t l y  from t h e  postseason 
est imates f o r  each f i s h e r y .  This  comparison i s  a  measure o f  in te rannua l  
v a r i a t i o n  i n  scale pa t te rns .  Data was se t  up i n  a  standard cont ingency 
t a b l e  format and tes ted  w i t h  the  G s t a t i s t i c  ( l o g - l i k e l i h o o d  r a t i o  t e s t )  
(Zar 1984). 

Es t ima t i on  o f  t h e  S t i k i n e  R i ve r  Sockeye Run 

The we i r  counts a t  Tahl tan we i r  (DFO 1986), added t o  t h e  number of Tahl tan 
f i s h  i n  t he  i n r i v e r  sockeye salmon catches, prov ided an est imate o f  the  
t o t a l  i n r i v e r  run  o f  Tahl tan f i s h .  The magnitude o f  t he  i n r i v e r  r u n  o f  t he  
non-Tahl t an  S t i  k i n e  stock group was est imated w i th :  

where: R1. = r u n  s i z e  o f  non-Tahltan S t i k i n e  f i s h  pas t  t h e  Canadian 
i n r i v e r  t e s t  f i she ry ,  

R2. = run  s i z e  o f  Tahl tan f i s h  past  t he  Canadian i n r i v e r  t e s t  
f i she ry ,  

P '1 .  = adjusted p ropo r t i on  o f  non-Tahltan S t i k i n e  f i s h  i n  t he  
season's t e s t  f i s h e r y  catch, and 

P'2.  = adjusted p ropo r t i on  o f  Tahl tan f i s h  i n  t h e  season's t e s t  
f i s h e r y  catch. 

and : 

where: P 1 j t  = adjusted p ropo r t i on  o f  t o t a l  sockeye run  belonging t o  s tock  j 
and occur r ing  i n  week t, 

P j t  = p ropo r t i on  o f  s tock  j i n  week t from t e s t  f i s h e r y  catch 
ana lys is ,  

Ct = CPUE from t e s t  f i s h e r y  week t, and 

N = number o f  weeks i n  f i s h i n g  season. 



RESULTS 

The s tock  compositions of  t h e  sockeye salmon caught i n  D i s t r i c t s  106-41, 
106-30, and 108 and i n  t h e  S t i k i n e  River were es t imated  from mid-June 
through l a t e  September ( s t a t i s t i c a l  weeks 25 t o  39) .  Of t h e  149,892 sockeye 
salmon harvested in  D i s t r i c t s  106 and 108, 44% were of Alaska I o r i g i n ,  24% 
of Alaska 11, 29% of Nass/Skeena, 2% of Tahl tan ,  and 2% of  non-Tahltan 
S t i k i n e  o r i g i n  (Table 2 ) .  Of t h e  Canadian lower S t i k i n e  River commercial 
ca tch  of 12,411 f i s h  (DFO 1986), 49% were of Tahltan and 51% were of 
non-Tahltan S t i k i n e  o r i g i n  (Table 3 ) .  Model accu rac i e s ,  determined from 
c l a s s i f i c a t i o n  mat r ices  (Appendix B), ranged from a low of  64 t o  66% f o r  
t h e  f ive - s t anda rd  model t o  a high of > 90% f o r  some of t h e  two s tandard  
models (Table 4 ) .  The Alaska I and Alaska I1  groups tended t o  m i s c l a s s i f y  
a s  each o t h e r ,  a s  d id  t h e  Alaska I 1  and S t i  kine groups and t h e  Tahl tan and , 

Nass/Skeena groups. In most models t h e  Nass/Skeena groups had t h e  lowest 
and t h e  non-Tahl t a n  S t i  kine s tandard had t h e  h ighes t  miscl a s s i f i c a t i o n  
r a t e s .  

Stock Composition of the Subdistrict 106-41 Catch 

Of t h e  es t imated  85,243 sockeye salmon harvested in  S u b d i s t r i c t  106-41 in  
1986, 66% were of Alaska I and Alaska I1  o r i g i n ,  31% of Nass/Skeena o r i g i n ,  
and 3% of transboundary S t i  kine River o r i g i n  (Table 2 ) .  C l a s s i f i c a t i o n s  
were determined f o r  each age c l a s s  (Appendix C . l ) .  The ha rves t  of t h e  
A1 aska I group peaked in  1 a t e  June and e a r l y  J u l y  with a second peak in  
l a t e  J u l y  when t h e  harves t  of Alaska I1  f i s h  a l s o  peaked (F igure  5 ) .  
S t i k i n e  River s tocks  cont r ibu ted  only a small por t ion  of t h e  ca tch  with t h e  
Tahl tan con t r ibu t ion  est imated a t  2.4% and t h e  non-Tahl t an  S t i k i n e  a t  0.6%. 
An es t imated  1,175 Tahltan f i s h  were harvested in  l a t e  June (week 27) and 
712 in  l a t e  J u l y  (week 31) .  Catches of Tahltan and non-Tahltan S t i k i n e  f i s h  
were <500 f i s h  i n  o t h e r  weeks. The Alaska I group dominated t h e  catch 
dur ing  June when they comprised an est imated 66-85% of t h e  weekly catch 
and remained an important c o n t r i b u t o r  through t h e  remainder of  t h e  season 
(Figure 6 ) .  Approximately 15-32% of t h e  ca tch  was comprised of  Nass/Skeena 
f i s h  p r i o r  t o  e a r l y  August, however, t h i s  group was t h e  most abundant group 
l a t e r  with est imated con t r ibu t ions  of 49-59% of t h e  r a p i d l y  dec l in ing  
weekly harves t  a f t e r  e a r l y  August. 

The es t imated  peak ca tch  per  boat day (CPUE) occured in  l a t e  June and e a r l y  
J u l y ,  and l a t e  J u l y  (weeks 27 and 30) f o r  a l l  groups except Nass/Skeena 
which peaked in  mid-August (week 33 ) .  Peak CPUE's of 44, 37, and 32 f i s h  
f o r  Alaska I ,  Alaska 11, and Nass/Skeena, r e s p e c t i v e l y ,  were much g r e a t e r  
than  those  of Tahl t a n  and non-Tahltan S t i  kine a t  4 and 2 f i s h ,  r e s p e c t i v e l y  
(Appendix C.2). The weekly proport ion of C P U E ,  an i n d i c a t o r  of migratory 
t iming,  peaked f o r  a l l  groups combined during l a t e  J u l y  (week 31 ) ,  bu t ,  
t h a t  of t h e  ind iv idua l  groups a l l  peaked in  o t h e r  weeks (F igure  7 ) .  



Stock Composition o f  t he  S u b d i s t r i c t  106-30 Catch 

Stock composit ion by age c lass  was est imated f o r  the  S u b d i s t r i c t  106-30 
sockeye harvest  (Appendix C .3).  O f  the  est imated 60,462 sockeye salmon 
harvested i n  d r i f t  g i l l  ne t  f i s h e r y  i n  1986, 73% were o f  Alaska I  and 
Alaska I 1  o r i g i n ,  27% o f  Nass/Skeena o r i g i n ,  and 0.2% o f  transboundary 
S t i k i n e  R iver  o r i g i n  (Table 2).  The peak harvests o f  Alaska I  f i s h  occured 
i n  l a t e  June-ear ly  Ju l y ;  Alaska I 1  f i s h  peaked i n  l a t e  J u l y  and Nass/Skeena 
f i s h  i n  August. The Tahl t an  and non-Tahl tan  S t i  k i ne  groups were o n l y  minor 
components and con t r i bu ted  <1% o f  the  catch, w i t h  an est imated 11 and 105 
f i s h ,  r e s p e c t i v e l y  (F igure 8 ) .  The Alaska I  group was harvested throughout 
t he  season and con t r i bu ted  80% o f  t he  catch du r ing  mid-June through mid- 
J u l y  (weeks 25 t o  29) (F igure 9) .  The m a j o r i t y  o f  t he  Alaska I 1  and 
Nass/Skeena f i s h  were caught i n  l a t e  J u l y  and August. 

The CPUE o f  t he  Alaska I  group was g rea te r  than 65 f i s h  i n  mid J u l y  (weeks 
29 and 30) .  The peak CPUE o f  43 Alaska I 1  and 22 Nass/Skeena f i s h  per  boat 
day both occured dur ing  l a t e  J u l y  (week 31) (Appendix C.4). The weekly 
p ropo r t i on  o f  CPUE by group i nd i ca ted  t h a t  the  m ig ra to ry  t i m i n g  o f  t he  
Alaska I 1  and the  Nass/Skeena groups were s i m i l a r  t o  each o the r  and l a t e r  
than the  Alaska I  group i n  S u b d i s t r i c t  106-30 (F igure 10). L i t t l e  can be 
learned o f  t he  migra tory  t i m i n g  o f  the  Tahl tan and non-Tahltan S t i k i n e  
groups through the  D i s t r i c t  106-30 f i s h e r y  due t o  t h e  extremely small 
catches o f  these stocks. A rough est imate o f  t he  m ig ra to ry  t i m i n g  o f  t h e  
S t i k i n e  R iver  sockeye stocks may be gleaned from previous years'  s tock  
composit ion est imates (Appendix C.5 t o  C.8). 

Stock Composition o f  t he  D i s t r i c t  108 Catch 

Stock composit ion by age c lass  was est imated f o r  the  D i s t r i c t  108 sockeye 
harvest  (Appendix C.9). O f  t he  est imated harvest  o f  4,187 sockeye salmon 
taken i n  1986, 68% were o f  non-Tahltan S t i k i n e  o r i g i n ,  9% o f  Tahl tan 
o r i g i n ,  22% o f  Alaska I  and Alaska I 1  o r i g i n ,  and 2% o f  Nass/Skeena o r i g i n  
(Table 2). The non-Tahltan S t i k i n e  group con t r i bu ted  t h e  most f i s h  t o  the  
catches i n  each pe r iod  (Figures 11 and 12). 

The CPUE was ca l cu la ted  f o r  the  e n t i r e  season and f o r  t he  sampled per iod,  
mid-Ju ly  through e a r l y  August (weeks 30, 31, and 32) (Appendix C.lO). The 
catch per  boat day o f  the  non-Tahltan S t i k i n e  group was <40 f i s h  w h i l e  
CPUE's o f  o the r  groups were t 1 6  f i s h .  The Alaska I ,  Nass/Skeena, and Tahtan 
groups peaked i n  l a t e  J u l y  (week 30) and the Alaska I1  group peaked du r ing  
e a r l y  August (week 32) (F igure 13). The p ropo r t i on  o f  t he  CPUE o f  
non-Tahltan S t i k i n e  f i s h  was spread equa l l y  among the  th ree  weeks. 

Stock Composition o f  the  Canadian S t i k i n e  R iver  Catch 

Stock c o n t r i b u t i o n s  were est imated by age c lass  f o r  the  Canadian commercial 
sockeye harvest  i n  t he  lower S t i k i n e  River .  The c o n t r i b u t i o n s  o f  t he  
Tahl tan and non-Tahltan S t i  k i ne  stock groups t o  the  12,411 (DFO 1987) d r i f t  



and set gillnet fishery harvest were estimated at 49% and 51% of the catch, 
respectively (Table 3). Tahl tan fish dominated the catch through mid-July 
(week 29) and non-Tahltan fish contributed the majority of the harvest 
after late July (week 31). 

A peak catch per fishing day of 85 sockeye salmon occurred during mid-July 
(week 30) (Appendix C. 12). The peak catch per fishing day for Tahltan fish 
occured during early July (week 28) and that for non-Tahltan in late July 
(week 31) (Figure 14). The migratory timing of sockeye salmon through the 
commercial fishery as indicated by proportion of CPUE was similar to that 
of the test fishery (Appendix C.12-15 and Figure 15). 

Test Fishery versus Commercia7 Catch Analysis 

Stock compositions and run timing were estimated for the test fishery 
catches in Subdistricts 106-41, 106-30, 108-30/40, and 108-50/60 (Appendix 
D. 1-8). Stock composition estimates for both commercial and test fishery 
catches were compared for weeks when both were available (Table 5 and 
Appendix D.9). There were major differences in the stock compositions of 
the test and commercial catches during the weeks when both were operating. 
The Alaska I group was relatively more abundant and the Alaska I 1  less 
abundant in the commercial catch than in the test fishery catch. The 
relative abundances of the other groups also differed between the 
commercial catch and the test fishery catch, but no trend was apparent. The 
number of comparisons was insufficient to run a sign test. 

Comparison of In-season and Postseason Analysis 

The in-season stock composition estimates were compared with the postseason 
estimates (Appendix E.) . The postseason contribution estimates for the 
Alaska I and Alaska I 1  groups were combined as Alaska to facilitate 
comparisons. Weekly differences between in- and postseason stock 
composition estimates were greater in Subdistrict 106-30 than in 
Subdistrict 106-41. The adjusted estimates were close for all groups in all 
weeks in Subdistrict 106-41, with relatively small differences between the 
in- and postseason estimates of the most abundant stock groups (Appendix 
E.2). Differences between adjusted in- and postseason estimates of some 
stocks were relatively large in weeks 26, 27, and 29 in Subdistrict 106-30, 
however estimates were close for most stocks in most weeks (Appendix E.8). 
Log-likelihood ratio analysis of the stock composition estimates from both 
subdistricts indicated that the in-season estimates were significantly 
different from the postseason estimates a =  0.05 (Table 6) in most weeks. 
Generally, a greater proportion of A1 aska fish and a smaller proportion of 
Tahl tan and non-Tahl tan Sti kine fish were estimated with the postseason 
than with the in-season analysis. 

The in- and postseason estimates of stock contributions in the Canadian 
Stikine River commercial fishery were close to each other for all weeks for 
age-1.3 fish (Appendix E.14). The in- and postseason estimates through week 



30 were n o t  s i g n i f i c a n t l y  d i f f e r e n t  from each o ther  a t  a = 0.05 w i t h  
l o g - l i k e l i h o o d  r a t i o  ana lys is  (Table 6) .  

S t i k i n e  R i ve r  Run S t reng th  Es t ima t i on  

The Tahl tan stocks dominated the  Canadian S t i k i n e  R iver  t e s t  f i s h e r y  ca tch  
through mid-July ,  and the  non-Tahl t an  S t i  k i ne  stocks dominated t h e  catch 
t h e r e a f t e r  (F igures 1 and 15 and Appendix C.13). This  p a t t e r n  was s i m i l a r  
t o  t h a t  observed i n  t h e  lower r i v e r  commercial catch. The m ig ra to ry  t i m i n g  
as i n d i c a t e d  by p ropo r t i on  o f  CPUE was used t o  weight t h e  sca le  p a t t e r n  
ana lys i s  est imates o f  s tock  composit ion o f  t he  Canadian t e s t  f i s h e r y  
catches t o  determine adjusted weekly p ropor t ions  o f  each s tock  (Appendix 
C.14). Summed over a l l  weeks, t h i s  r e s u l t e d  i n  a  t o t a l  p r o p o r t i o n  0.421 
Tahl t an  and 0.579 non-Tahl t an  sockeye salmon (Appendix C. 15). The t o t a l  
Canadian i n r i v e r  ca tch  o f  Tahl tan f i s h  was 10,613 and the  w e i r  count f o r  
Tahl tan spawning escapement was 20,280 g i v i n g  a  Tahl tan i n r i v e r  r u n  
est imate o f  30,893 (Table 7 ) .  These numbers, i n p u t  i n t o  formula (6) p rov ide  
an est imate o f  42,487 f o r  t he  non-Tahltan S t i k i n e  i n r i v e r  run.  The t o t a l  
sockeye salmon i n r i v e r  run  was there fore ,  73,380 f i s h ,  which, combined w i t h  
the  U.S. ca tch  o f  S t i  k i ne  River  sockeye salmon, produced an est imated t o t a l  
run  o f  79,321 (Table 7).  

DISCUSSION 

Although the  t o t a l  sockeye catch i n  D i s t r i c t  106 was c lose  t o  t h e  recent  
years average (1982-1985) o f  149,705 f i s h  t h e  s tock  composit ion was 
s u b s t a n t i a l l y  d i f f e r e n t  from t h a t  o f  prev ious years (Appendix C. 5-8). The 
c o n t r i b u t i o n  r a t e  o f  the  Alaska groups was the  h ighest  and t h a t  o f  t h e  
S t i k i n e  R iver  groups was the  lowest  s ince scale pa t te rns  ana lys i s  was 
i n i t i a t e d  i n  1982. A  s t rong run  o f  McDonald Lake f i s h  (Alaska 11) was a  
major f a c t o r  i n  t he  h igh  c o n t r i b u t i o n  o f  the Alaska stocks. Th is  s tock  has 
been exceedingly p roduct ive  i n  recent  years (1981-1986). 

The low harvest  o f  t he  S t i k i n e  R iver  stocks was due t o  r e l a t i v e l y  low 
abundance o f  these stocks and t o  d i s t r i c t  and s u b d i s t r i c t  c losures  t o  
s p e c i f i c a l l y  conserve these stocks. The low r e t u r n  o f  t he  Tahl tan s tock  
group, 33,366 f i s h  (89.2% age 1 . 3 ,  was unexpected i n  l i g h t  o f  t he  
re1  a t  i ve l  y  1  arge, 50,790 spawning escapement i n  1981. However, t h e  1  ake 
appears t o  be spawning area l i m i t e d  and, thus, t he  spawner-recru i t  curve 
may d e c l i n e  when escapements are l a r g e  and spawning area compet i t ion  occurs 
(Sandy Johnson and Chr is  Wood, Department o f  F i she r ies  and Oceans, Canada, 
personal communication). The average r e t u r n  o f  t he  S t i  k i  ne (non-Tahl tan)  
s tock  group, was a l so  l e s s  than expected. However, t he  variances around the  
escapement est imates f o r  t h i s  group are very l a r g e  and a  spawner-recru i t  
curve i s  d i f f i c u l t  t o  develop. The egg t o  j u v e n i l e  s u r v i v a l  o f  t he  sockeye 
salmon t h a t  hatch and r e a r  i n  the  mainstem and s ide  channels o f  t he  S t i k i n e  
R iver  would be more heav i l y  in f luenced by environmental f ac to rs ,  
p a r t i  cu l  a r l y  water 1  eve1 , than would 1  ake res idents .  Thus, t he  number o f  
r e c r u i t s  may no t  be c l o s e l y  co r re la ted  t o  the  number o f  spawners. The 
Canadian commercial f i s h e r y ,  i n i t i a t e d  i n  1979, may a l so  have had a  



negat ive  impact on the  run.  However, s ince 1986 was the  f i r s t  r u n  when a l l  
c o n t r i b u t i n g  parent  years had been subjected t o  major harvests i n  t he  
f i s h e r y ,  no r e a l  conclus ion can be drawn. 

The D i s t r i c t  108 catch had a  much h igher  p ropo r t i on  o f  both t h e  Tahl tan and 
the  non-Tahltan S t i k i n e  groups than d i d  D i s t r i c t  106. Although t h e  t o t a l  
number f i s h  which migrate through each d i s t r i c t  cannot be estimated, i t  
appears t h a t  S t i k i n e  River  sockeye have a  more nor thern  m ig ra to ry  r o u t e  
than do the  Alaskan and Canadian stocks. This  p a t t e r n  was a1 so i n d i c a t e d  i n  
t he  s tock  composit ion o f  the  Freder ick  Sound t e s t  f i s h e r y  ca tch  i n  1985, 
where t h e  c o n t r i b u t i o n  o f  Tahl tan f i s h  ranged from 70% i n  mid-June (week 
25) t o  12% i n  mid-Ju ly  (week 29) and t h e  non-Tahltan S t i k i n e  c o n t r i b u t i o n  
increased from 9% i n  mid-June (week 25) t o  80% i n  mid-Ju ly  (week 29). The 
on l y  o ther  s tock  group present,  Alaska I and I 1  combined, con t r i bu ted  an 
est imated 7% o f  t he  catch. 

Knowledge o f  t h e  migra tory  t i m i n g  o f  the  stock groups i n  mixed s tock  
f i s h e r i e s  i s  necessary i f  managers wish t o  a l low d i f f e r e n t i a l  harves t  r a t e s  
on t h e  var ious  s tock  groups. The migra tory  t i m i n g  o f  a  s tock  group through 
a  commercial f i s h e r y  d i s t r i c t  can be est imated from t h e  weekly p r o p o r t i o n  
o f  t he  t o t a l  CPUE a t t r i b u t e d  t h a t  s tock  group. Although the  CPUE may be 
a f f e c t e d  by several va r i ab les  i n c l u d i n g  gear compet i t ion and e f f i c i e n c y ,  
weather cond i t ions ,  r a t e  o f  passage, f i s h i n g  exper t i se ,  o r  a v a i l a b i l i t y  o f  
o ther  species, i n  some s i t u a t i o n s  i t  i s  t he  best  o r  on l y  method a v a i l a b l e  
f o r  es t ima t ing  migra tory  t im ing .  The S u b d i s t r i c t  106-41 g i l l  n e t  f i s h e r y  
c losure  du r ing  e a r l y  and mid-July  (weeks 28 and 29) minimized t h e  harvest  
o f  t he  weak S t i  k i ne  R iver  sockeye run. Since the  m a j o r i t y  o f  t he  S t i  k i ne  
R iver  sockeye pass through the  S u b d i s t r i c t  du r ing  Ju ly ,  r e g u l a r  openings 
du r ing  the  remainder o f  t he  season al lowed adequate harvest  o f  o the r  s tock  
groups w i t h  minimal impact on S t i k i n e  River  stocks. 

Ana lys is  o f  sca le  pa t te rns  enable us t o  est imate the  c o n t r i b u t i o n s  o f  major 
s tock  groups t o  f i s h e r i e s  i n  D i s t r i c t s  106-41, 106-30, and 108 and i n  the  
S t i  k i n e  River .  The in-season stock i d e n t i f i c a t i o n  program provided managers 
w i t h  t i m e l y  est imates o f  r e l a t i v e  s tock  s t rengths  which were used i n  making 
f i she ry  extension o r  c losure  dec is ions .  In-season exchange o f  s tock  
composit ion estimates, catches and CPUE's, and escapement data, between the  
Canadian Department o f  F isher ies  and Oceans and the  Alaska Department o f  
F ish  and Game al lowed personnel t o  cooperate i n  managing the  S t i k i n e  R iver  
sockeye salmon as mandated i n  the  U.S./Canada P a c i f i c  Salmon Treaty.  
Research on s tock  separat ion techniques i s  an ongoing process. Cooperative 
research programs between t h e  U.S. and Canada, should enable us t o  f u r t h e r  
r e f i n e  s tock  composit ion est imates i n  t he  fu tu re .  
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TABLES AND FIGURES 



Table 1. The ratio of Tahltan to all Stikine River sockeye 
salmon in Canada's Stikine River commercial fishery and 
in Alaska's District 106 gill net fisheries, 1985. 

106-41 Commercial Catch Inriver Commercial Catch 

Proportion Proportion 
Week Tahltan Stikine Tahltan Week Tahltan Stikine Tahltan 

106-41 Test Fish Catch Inriver Commercial Catch 

Proportion Proportion 
Week Tahltan Stikine Tahltan Week Tahltan Stikine Tahltan 

106-30 Commercial Catch Inriver Commercial Catch 

Proportion Proportion 
Week Tahltan Stikine Tahltan Week Tahltan Stikine Tahltan 



Table 2. Estimated contributions of sockeye salmon stock 
groups to Alaska's District 106 and 108 commercial 
drift gill net fisheries, 1986. 

Catch by District 

Dates Group 106-30 106-41 108 Total Percent 

6/15-6/21 
Week 25 

Ak. I 553 1,659 2 2,214 84.50 
Ak. I1 2 7 0 4 3 1 1.18 
Nas/Ske 64 287 1 352 13.44 
Tahltan 0 0 5 5 0.19 
Stikine 0 0 18 18 0.69 
Total 644 1,946 30 2,620 

6/22-6/28 
Week 26 

Ak. I 537 2,527 1 3,065 82.77 
Ak. I1 4 6 14 2 62 1.67 
Nas/Ske 59 444 0 503 13.58 
Tahltan 0 6 2 3 6 5 1.76 
Stikine 0 0 8 8 0.22 
Total 642 3,047 14 3,703 

6/29-7/05 
Week 27 

Ak. I 3,539 8,585 12,124 69.73 
Ak. I1 7 4 536 610 3.51 
Nas/Ske 673 2,377 3,050 17.54 
Tahltan 9 1,175 1,184 6.81 
Stikine 0 420 420 2.42 
Total 4,295 13,093 17,388 

7/06-7/12 
Week 28 

--No commercial fishery openings 

7/13-7/19 
Week 29 

Ak. I 
Ak. I1 
Nas/Ske 
Tahltan 
Stikine 
Total 

7/20-7/26 
Week 30 

Ak. I 
Ak. I1 
Nas/Ske 
Tahltan 
Stikine 
Total 

7/27-8/02 
Week 31 

Ak. I 
Ak. I1 
Nas/Ske 
Tahltan 
Stikine 
Total 

Ak. I 
Ak. I1 
Nas/Ske 
Tahltan 
Stikine 
Total 

8/03-8/09 
Week 32 

8/10-8/16 
Week 33 

Ak. I 
Ak. I1 
Nas/Ske 
Tahltan 
Stikine 
Total 

Ak. I 1,732 1,561 3 3,296 22.12 
Ak.11 1,219 1,206 46 2,471 16.58 
Nas/Ske 5,336 3.634 3 8.973 60.22 
Tahltan 0 0 0 0 0.00 - . . -  

Stikine 0 1 160 161 1.08 
Total 8,287 6,402 212 14,901 

Ak. I 29.138 36.001 176 65.315 43.58 
Ak. I1 14;737 20;458 687 35;882 23.94 

Fishery ~as/Ske 16,471 26,213 70 42,754 28.52 
Totals Tahltan 11 2,070 392 2,473 1.65 

Stikine 105 501 2,862 3,468 2.31 
Total 60,462 85,243 4,187 149,892 



Table 3. Estimated contributions of sockeye salmon stock 
groups to Stikine River test fishery catches and 
to Canada's lower river commercial catches, 1986. 

Commercial Catch Test Fishery 

Dates Group Total Percent Total Percent 

6/22-7/05 
Wks 26-27 

Tahltan 
non-Tahltan 
Total 

7/06-7/12 
Week 28 

Tahltan 
non-Tahltan 
Total 

7/13-7/19 
Week 29 

Tahltan 
non-Tahltan 
Total 

7/20-7/26 
Week 30 

Tahltan 
non-Tahltan 
Total 

7/27-8/02 
Week 31 

Tahltan 
non-Tahltan 
Total 

8/03-8/09 
Week 32 

Tahltan 
non-Tahltan 
Total 

8/10-8/30 
Wk. 33-35 

Tahltan 
non-Tahltan 
Total 

Fishery Tahltan 6,096 49.1 162 40.9 
Totals non-Tahltan 6,315 50.9 2 3 4 59.1 

Total 12,414 3 9 6 



Table 4. Mean classification accuracies from linear discriminant 
function models used to classify sockeye salmon harvested in 
Alaska's District 106 and 108 and Canada's Stikine River gill 
net fisheries, 1986. 

Mean Classification Accuracy by Age 

Stock Groups 1.2 1.3 2.2 2.3 

Alaska I vs Alaska I1 vs Nass/Skeena 
vs Tahltan vs Stikine 

Alaska I vs Alaska I1 vs Nass/Skeena 
vs Tahltan 

Alaska I vs Alaska I1 vs ~ass/Skeena 0.700 
vs Stikine 

Alaska I vs Alaska I1 vs Nass/Skeena 0.770 0.803 0.800 

Alaska I vs ~ass/Skeena vs Tahltan 0.806 

Alaska I vs Nass/Skeena vs Stikine 0.748 0.752 

Alaska I1 vs Nass/Skeena vs Stikine 0.820 0.820 

Alaska I1 vs Tahltan vs Stikine 0.752 

Alaska I vs Nass/Skeena 0.897 0.926 0.887 0.881 

Alaska I vs Stikine 0.788 0.833 

Tahltan vs Stikine 0.920 0.708 



Table 5. A comparison of estimated stock composition percents for 
sockeye salmon caught in the District 106 commercial and test 
drift gill net fisheries, 1986. 

Date and 106-41 106-30 
Statistical 
Week Catch Test Difference Catch Test Difference 

6/15-6/21 Ak. I 
Week 25 Ak. I1 

Nas/Ske 
Tahltan 
Stikine 

6/22-6/28 Ak. I 
Week 26 Ak. I1 

Nas/Ske 
Tahltan 
Stikine 

6/29-7/05 Ak. I 
Week 27 Ak. I1 

Nas/Ske 
Tahltan 
Stikine 

Ak. I 70.6 70.1 0.5 82.9 76.3 6.7 
Fishery Ak. I1 3.0 10.3 -7.3 2.6 16.0 -13.3 
Total Nas/Ske 17.2 15.3 1.9 14.3 7.7 6.5 

Tahltan 6.8 2.0 4.8 0.2 0.0 0.2 
Stikine 2.3 2.3 0.0 0.0 0.0 0.0 



Table 6.  Log-likelihood (G) values for the comparison of 
weekly in-season and postseason stock composition 
estimates for sockeye salmon harvested in Alaska's 
District 1 0 6  and Canada's Stikine River commercial 
gill net fisheries, 1986.  

Stat. 
Week Dates 

Reject 
P Ho a 

106-41  Critical value = 7.815 

Season total 73.643  

106-30 Critical value = 7.815 

Season total 142.263 

Stikine Critical value = 3.841  

Season total 7.664 

P < 0 . 0 0 1  yes 
P < 0 . 0 0 1  yes 
P < 0 .001  yes 

0.250 < P < 0.500 no 
0 . 0 0 1  < P < 0 .005  yes 
0 . 0 0 1  < P < 0 .005  yes 

P < 0  - 0 0 1  yes 

0.250  < P < 0 .500  no 
0 . 0 0 1  < P < 0 .005  yes 
0 . 0 0 1  < P < 0 .005  yes 

0 . 0 0 1  < P < 0 .005  yes 
0 . 0 0 1  < P < 0 .005  yes 
0 .010  < P < 0 .025  yes 
0.100 < P < 0 .250  no 

0 . 0 0 1  < P < 0 .005  yes 

0.500  < P < 0.750 no 
0 .975  < P < 0.990 no 
0.050  < P < 0.100 no 
0.050  < P < 0 .100  no 
0.025 < P < 0 .050  yes 

0.025  < P < 0.050 yes 

a Ho: The stock composition estimates for a specific time 
period are independent of the type of analysis (ie. 
in-season or postseason). 



Table 7. Catch and escapement of Stikine River sockeye 
salmon, 1986. 

Area 
non- 

Tahltan Tahltan Total 

Alaskan Catch 

District 106 and 108 

Canadian Catch a 

Telegraph Creek Food Fishery 
Upper River Commercial 
Lower River Commercial 

Total Canadian Catch 

Total Catch 

Spawning Escapement 

Total Inriver Run 

Total Run 

Test Fishery Catches b 

Canadian Inriver Test Fishery 167 253 420 
Alaskan Inriver Test Fishery 234 354 5 8 8 
Alaskan District Test Fisheries C 3 18 2 18 536 

a Total harvest numbers from DFO, Whitehorse, Yukon. 
Test fishery catches not included in total run size 
estimation by agreement of Transboundary Technical 
Committee. 
Minimum estimate since test fishery catches in some weeks 
were not sampled and only the age 1.3 fish in the District 
108 test fisheries were analyzed. 



Figure 1. Southeast A1 aska, northern Bri ti sh Col umbi a, and the 
Transboundary Sti kine Rive r .  
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Figure 2. Major sockeye salmon systems of Southeast Alaska. Numbers 
identify lakes where scale samples were collected for scale 
pattern analysis. 



Figure 3. The transboundary Stikine River, major tributaries, and fishery 
areas. 



F i g u r e  4.  T y p i c a l  s c a l e  f o r  age-2. and-1. sockeye salmon w i t h  zones  used f o r  s c a l e  p a t t e r n  
a n a l y s i s  d e l  i n e a t e d .  
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F igure  5 .  Weekly harvest  o f  major sockeye salmon s tock  groups i n  Alaska's 
S u b d i s t r i c t  106-41 commercial d r i f t  g i l l  n e t  f i s h e r y ,  1986. 
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F i g u r e  6.  P r o p o r t i o n s  o f  each  major  sockeye  salmon s t o c k  g r o u p  i n  t h e  
weekly c a t c h  i n  A l a s k a ' s  S u b d i s t r i c t  106-41 commercial  d r i f t  

g i l l  n e t  f i s h e r y ,  1986. 
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Figure 7. Migratory timing of major sockeye salmon stock groups as 
indicated by the weekly proportion of a total stock group CPUE 
occurring each week in Alaska's Subdistrict 106-41 commercial 
drift gill net fishery, 1986. 
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F igure  8. Weekly harvest  o f  major sockeye salmon s tock  groups i n  Alaska 's  
S u b d i s t r i c t  106-30 commercial d r i f t  g i l l  n e t  f i s h e r y ,  1986. 
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F i g u r e  9.  P r o p o r t i o n s  o f  each major sockeye salmon s t o c k  group i n  t h e  
weekly c a t c h  i n  Alaska ' s  S u b d i s t r i c t  106-30 commerci a1 d r i f t  
g i l l  n e t  f i s h e r y ,  1986. 
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Figu re  10 .  Migra tory  t iming of major  sockeye salmon s t o c k  groups  a s  
i n d i c a t e d  by t h e  weekly p ropo r t i on  o f  a  t o t a l  s t o c k  group CPUE 
occu r r ing  each week i n  Alaska 's  S u b d i s t r i c t  106-30 commercial 
d r i f t  g i l l  n e t  f i s h e r y ,  1986. 
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Figure 1 2 .  Proportions of each major sockeye salmon stock group in the  
weekly catch in Alaska's D i s t r i c t  108 commercial d r i f t  g i l l  net  
f i shery ,  1986. 
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Figu re  13. Migra tory  t im ing  o f  major  sockeye salmon s t o c k  groups  a s  
i n d i c a t e d  by t h e  weekly p ropo r t i on  of a t o t a l  s t o c k  group CPUE 
occu r r ing  each week in  A la ska ' s  D i s t r i c t  108 commercial d r i f t  
g i l l  n e t  f i s h e r y ,  1986. 
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F igu re  14. Weekly CPUE of sockeye salmon s tock  groups harves ted i n  
Canada's S t i  k i n e  R ive r  commercial f i s h e r y ,  1986. 
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Figure 15. Weekly CPUE of sockeye salmon stock groups caught in 
the Stikine River test fishery. 
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Appendix A.1. Sample sizes from the in-season sockeye salmon 
stock composition estimates from Alaska's 
Districts 106 and 108 and Canada's Stikine 
River commercial gill net fisheries, 1986. 

Sample Size by Age Group 
Stat 
Week Date 1 . 2  1 . 3  2.2 2 .3  Total 

62 1 0  0  0  4 4  206 
5  0  1 0  0  0  4 5  195  
6  4 100  32 4 3  2  3  9  

No Commercial Opening 
NO Commercial Opening 

4 0  1 0  0  0  4  0  18  0  
30 100 3  6 5  8  224 

10  8  1 0  0  50 52 310 

Stikine, Canadian 

0  7 4  0  0  7  4  
0  100  0  0  10  0  

4 2  100  2  0  2  2  18  4  
No Commercial Opening 

6  1 100 4  6 7  7  284 
0  1 0  0  0  0  100 

2  5  100 0  3  3  158 
4 9  10  0  30 7  6  255 

177 67 4  9 6  2  0  8  1155 



Appendix A.2. Sample sizes from the postseason sockeye 
salmon stock composition estimates from 
Alaska's Districts 106 and 108 and Canada's 
Stikine River commercial gill -net fisheries, 
1986. 

Sample Size by Age Group 
Stat 
Week Date 1.2 1.3 2 . 2  2.3 Total 

100 10 1 4 3 
8 4 10 0 3 5 
6 5 10 0 3 3 

No Commercial Opening 
No Commercial Opening 
7 2 100 5 1 

Stikine, Canadian 

3 8 7 4 
4 1 100 
5 0 100 

No Commercial 
6 1 100 
6 6 10 0 
7 3 100 
8 2 10 0 
8 7 100 

100 100 

3 3 
4 7 

Opening 
4 7 
6 3 
7 7 
9 1 
9 7 

103 



Appendix A.3. Sample s i z e s  f rom t h e  p o s t s e a s o n  sockeye  
salmon s t o c k  c o m p o s i t i o n  e s t i m a t e s  f rom 
A l a s k a ' s  D i s t r i c t s  106 a n d  108 a n d  Canada's  
S t i k i n e  R i v e r  g i l l  n e t  t e s t  f i s h e r i e s ,  1986 .  

Sample S i z e  by Age Group 
S t a t  
Week Da te  1 . 2  1 . 3  2 . 2  2 . 3  T o t a l  

S t i k i n e ,  Canadian  



Appendix A.4. Scale variables used for age -1.2, -1.3, -2.2, and -2.3 
sockeye salmon scale pattern analysis. 

Variable 
Number Description 

- -  -- 

First Freshwater (FW) Annular Zone 

Number of circuli in the zone 
Distance across the zone 
Distance: scale focus (CO) to the second circulus in zone (C2) 
Distance: CO to C4 
Distance: CO to C6 
Distance: CO to C8 
Distance: C2 to C4 
Distance: C2 to C6 
Distance: C2 to C8 
Distance: C4 to C6 
Distance: C4 to C8 
Distance: fourth from the last circulus of zone to end of zone 
Distance: second from the last circulus of zone to end of zone 
Distance: C2 to end of zone 
Distance: C4 to end of zone 
Relative Distance: (Variable #3)/(Variable #2) 
Relative Distance: (Variable #4)/(Variable #2) 
Relative Distance: (Variable #5)/(Variable #2) 
Relative Distance: (Variable #6) / (Variable #2) 
Relative Distance: (Variable #7)/(Variable #2) 
Relative Distance: (Variable #8)/(Variable #2) 
Relative Distance : (Variable #9) / (Variable #2) 
Relative Distance : (Variable #lo) / (Variable #2) 
Relative Distance: (Variable #ll)/(Variable #2) 
Relative Distance: (Variable #12)/(Variable #2) 
Relative Distance: (Variable #13)/(Variable #2) 
Average Distance between circuli: (Variable #2)/(Variable #1) 
Number of circuli in the first 3/4 of the zone 
Maximum distance between two adjacent circuli in the zone 
Relative Distance: (Variable #29)/(Variable #2) 

Second Freshwater (FW) Annular Zone 

31 Number of circuli in the zone 
32 Distance across the zone 
33 Distance: end first annular zone (ElFW) to second circulus in zone 
34 Distance: ElFW to C4 
35 Distance: ElFW to C6 
3 6 Distance: ElFW to C8 
37 Distance: C2 to C4 
3 8 Distance: C2 to C6 

-Continued- 



Appendix A. 4. (p 2 of 3) 

Variable 
Number Description 

3 9 Distance: C2 to C8 
4 0 Distance: C4 to C6 
4 1 Distance: C4 to C8 
4 2 Distance: fourth from the last circulus of zone to end of zone 
4 3 Distance: second from the last circulus of zone to end of zone 
4 4 Distance: C2 to end of zone 
4 5 Distance: C4 to end of zone 
4 6 Relative Distance: Variable #33/Variable #32 
4 7 Relative Distance: Variable #34/Variable #32 
4 8 Relative Distance: Variable #35/Variable #32 
4 9 Relative Distance: Variable #36/~ariable #32 
5 0 Relative Distance: Variable #37/Variable #32 
5 1 Relative Distance: Variable #38/Variable #32 
52 Relative Distance: Variable #39/Variable #32 
53 Relative Distance: Variable #40/Variable #32 
5 4 Relative Distance: Variable #41/Variable #32 
5 5 Relative Distance: Variable #42/Variable #32 
5 6 Relative Distance: Variable #43/Variable #32 
57 Average Distance between circuli: Variable 32/~ariable 31 
5 8 Number of circuli in first 3/4 of zone 
5 9 Maximum distance between two adjacent circuli in the zone 
60 Relative Distance: Variable 59/Variable 32 

Freshwater Plus Growth (PG) 

61 Number of circuli in the zone 
6 2 Distance across the zone 

Combined Freshwater Zones 

6 3 Total number annular circuli, Variable 1 + Variable 31 
6 4 Total distance across freshwater zones, Variable 2 + Variable 32 
6 5 Total number of circuli in the combined zones, NClFW+NC2FW+NCPG 
6 6 Total distance across the combined zones, SlFW+S2FW+SPGZ 
6 7 Relative Distance: (Variable #2)/(Variable #66) 

First Marine (C) Annular Zone 

7 0 Number of circuli in the zone 
7 1 Distance across the zone 
7 2 Distance: end of FW (EFW) to the third circulus in zone (C3) 
7 3 Distance: EFW to C6 
7 4 Distance: EFW to C9 
7 5 Distance: EFW to C12 



Appendix A .  4. (p 3 of 3 )  

Variable 
Nurnbe r Description 

Distance: EFW to C15 
Distance: C3 to C6 
Distance: C3 to C9 
Distance: C3 to C12 
Distance: C3 to C15 
Distance: C6 to C9 
Distance: C6 to C12 
Distance: C6 to C15 
Distance: C9 to C15 
Distance: sixth from the last circulus of zone to end of zone 
Distance: third from the last circulus of zone to end of zone 
Distance: C3 to end of zone 
Distance: C9 to end of zone 
Distance: C15 to end of zone 
Relative Distance: (Variable #72)/(Variable #71) 
Relative Distance: (Variable #73)/(Variable #71) 
Relative Distance: (Variable #74)/(Variable #71) 
Relative Distance: (Variable #75)/(Variable #71) 
Relative Distance: (Variable #76)/(Variable #71) 
Relative Distance: (Variable #77)/(Variable #71) 
Relative Distance: (Variable #78)/(~ariable #71) 
Relative Distance: (Variable #79)/(Variable #71) 
Relative Distance: (Variable #80)/(Variable #71) 
Relative Distance: (Variable #81)/(Variable #71) 
Relative Distance: (Variable #82)/(Variable #71) 
Relative Distance: (Variable #83)/(Variable #71) 
Relative Distance: (Variable #84)/(Variable #71) 
Relative Distance: (Variable #85)/(Variable #71) 
Relative Distance: (Variable #86)/(Variable #71) 
Relative Distance: (Variable #87)/(Variable #71) 
Number of circuli in the first 1/2 of the zone 
Maximum distance between two adjacent circuli in the zone 
Relative Distance: (Variable #107)/(Variable #71) 



Appendix B.1. Classification matrices from linear discriminant 
function models used to classify age-1.2 sockeye salmon 
from Alaska's District 106 and 108 commercial and test 
gill net fisheries, 1986. 

Actual Group Sample 
of Origin Size Classified Group of Origin 

4 way model: 

Ak. I 
Ak. I1 
Nas/Ske 
Stikine 

Mean Proportion Correctly Classified 

3 way model: 

Ak. I 
Ak. I1 
Nas/Ske 

Mean Proportion Correctly Classified 

3 way model: 

Ak. I 
Nas/Ske 
Stikine 

Mean Proportion Correctly Classified 

3 way model: 

Ak. I Ak. I1 ~as/Ske Stikine 

Ak. I Ak. I1 Nas/Ske 

0.685 0.208 0.107 
0.265 0.735 0.000 
0.100 0.010 0.890 

0.770 

Ak. I Nas/Ske Stikine 

0.710 0.077 0.213 
0.075 0.825 0.100 
0.200 0.092 0.708 

0.748 

Ak. I1 Nas/Ske Stikine 

Ak. I1 
Nas/Ske 
Stikine 

Mean Proportion Correctly Classified 

2 way model: 

0.939 0.020 0.041 
0.030 0.860 0.110 
0.169 0.169 0.662 

0.820 

Ak. I Nas/Ske 

Ak. I 
~as/Ske 

Mean Proportion Correctly Classified 

2 way model: 

0.903 
0.110 

Ak. I Stikine 

Ak. I 
Stikine 

Mean Proportion Correctly Classified 



Appendix B.2. Classification matrices from linear discriminant 
function models used to classify age-1.3 sockeye salmon 
from Alaska's District 106 and 108 and Canada's Stikine 
River commercial and test gill net fisheries, 1986. 

Actual Group Sample 
of Origin Size Classified Group of Origin 

5 way model: Ak. I Ak. I1 Nas/Ske Tahltan Stikine 

Ak. I 
Ak. I1 
Nas/Ske 
Tahltan 
Stikine 

Mean Proportion Correctly Classified 0.656 

4 way model: Ak. I Ak. I1 Nas/Ske Tahltan 

Ak. I 18 4 0.641 0.190 0.049 0.120 
Ak. I1 100 0.160 0.770 0.030 0.040 
Nas/Ske 2 0 0 0.020 0.040 0.785 0.155 
Tahltan 200 0.040 0.015 0.125 0.820 

Mean Proportion Correctly Classified 0.754 

3 way model: Ak. I Ak. I1 Nas/Ske 

Ak. I 
Ak. I1 
Nas/Ske 

Mean Proportion Correctly Classified 0.803 

3 way model: Ak. I Nas/Ske Tahltan 

Ak. I 
Nas/Ske 
Tahltan 

Mean Proportion Correctly Classified 0.806 

3 way model: 

Ak. I1 
Tahltan 
Stikine 

Ak. I1 Tahltan Stikine 

10 0 0.670 0.040 0.290 
2 0 0 0.020 0.930 0.050 
2 0 0 0.245 0.100 0.655 

Mean Proportion Correctly Classified 0.752 

2 way model: Ak. I Nas/Ske 

Ak. I 
Nas/Ske 

Mean Proportion Correctly Classified 0.926 

2 way model: Ak. I Stikine 

Ak. I 
Stikine 

Mean Proportion Correctly Classified 0.833 

2 way model : Tahltan Stikine 

Tahltan 2 0 0 0.940 0.060 
Stikine 2 0 0 0.100 0.900 

Mean Proportion Correctly Classified 0.920 



Appendix B.3. Classification matrices from linear discriminant 
function models used to classify age-2.2 sockeye salmon 
from Alaska's District 106 and 108 commercial and test 
gill net fisheries, 1986. 

Actual Group Sample 
of Origin Size Classified Group of Origin 

2 way model: Ak. I ~as/Ske 

Ak. I 
~as/Ske 

Mean Proportion Correctly Classified 0.887 



Appendix B.4. Classification matrices from linear discriminant 
function models used to classify age-2.3 sockeye salmon 
from Alaska's District 106 and 108 and Canada's Stikine 
River commercial and test gill net fisheries, 1986. 

Actual Group 
of Origin 

Sample 
Size Classified Group of Origin 

5 way model: Ak. I Ak. I1 Nas/Ske Tahltan Stikine 

Ak. I 146 0.534 0.171 0.082 0.055 0.158 
Ak. I1 102 0.108 0.814 0.000 0.010 0.069 
Nas/Ske 100 0.070 0.000 0.780 0.080 0.070 
Tahltan 58 0.052 0.017 0.017 0.707 0.207 
Stikine 39 0.128 0.128 0.103 0.282 0.359 

Mean Proportion Correctly Classified 0.639 

4 way model: Ak. I Ak. I1 Nas/Ske Tahltan 

Ak. I 
Ak. I1 
Nas/Ske 
Tahltan 

Mean Proportion Correctly Classified 0.774 

4 way model: 

Ak. I 
Ak. I1 
Nas/Ske 
Stikine 

Ak. I Ak. I1 Nas/Ske Stikine 

Mean Proportion Correctly Classified 0.695 

3 way model: Ak. I Ak. I1 Nas/Ske 

Ak. I 146 0.726 0.164 0.110 
Ak. I1 102 0 .I86 0.814 0.000 
Nas/Ske 100 0.120 0.020 0.860 

Mean Proportion Correctly Classified 0.8 

3 way model: Ak. I Ak. I1 Nas/Ske Tahltan Stikine 

Ak. I 
Nas/Ske 
Stikine 

Mean Proportion Correctly Classified 0.752 

3 way model: 

Ak. I1 
Nas/Ske 
Stikine 

Ak. I1 Nas/Ske Stikine 

Mean Proportion Correctly Classified 0.82 

2 way model: Ak. I Nas/Ske 

Ak. I 
Nas/Ske 

Mean Proportion Correctly Classified 0.881 

2 way model: Tahltan Stikine 

Tahltan 5 8 0.776 0.224 
Stikine 3 9 0.359 0.641 

Mean Proportion Correctly Classified 0.708 



Appendix C.1. Estimated contributions of sockeye salmon stock groups to Alaska's Subdistrict 106-41 
commercial drift gill net fishery, 1986. 

Catch By Age Class Standard 90% C.I. a 
Error 

Dates Group 1.2 1.3 2.2 2.3 Other Total Percent of Total Lower Upper 

6/15-6/21 Ak. I 253 1,166 96 130 14 1,659 85.3 70.5 1,543 1,775 

Week 25 Ak. 11 0 0 0 0 0 0 0.0 
Nas/Ske 34 149 4 3 5 9 2 287 14.7 70.3 171 403 
Tahltan 0 0 0 0 0 0 0.0 
Stikine 0 0 0 0 0 0 0.0 
Total 287 1,315 139 189 16 1,946 

6/22-6/28 Ak. I 425 1,694 177 198 33 2,527 82.9 154.9 2,272 2,782 
Week 26 Ak. I1 6 0 0 8 0 14 0.5 54.7 0 1011 

Nas/Ske 61 265 23 8 9 6 444 14.6 124.6 239 649 
Tahltan 0 4 8 0 13 1 62 2.0 111.0 0 245 
Stikine 0 0 0 0 0 0 0.0 
Total 492 2,007 200 308 40 3,047 

6/29-7/05 Ak. I 1,662 5,872 656 235 160 8,585 65.6 926.2 7,061 10,109 
Week 27 Ak. I1 0 363 0 163 10 536 4.1 637.7 0 1,585 

Nas/Ske 205 1,453 322 353 44 2,377 18.2 537.6 1,493 3,261 
Tahltan 0 960 0 193 22 1,175 9.0 630.5 138 2,212 
Stikino 0 0 0 412 8 420 3.2 537.5 0 1,304 
Total 1,867 8,648 978 1,356 244 13,093 

7/06-7/12 No commercial fishery opening 
Week 28 

7/13-7/19 No commercial fishery opening 
Week 29 

7/20-7/26 Ak. I 1,026 3,213 820 233 16 5,308 41.9 787.3 4,013 6,603 
Week 30 Ak. I1 102 3,017 0 1,420 14 4,553 35.9 710.4 3,384 5,722 

Nas/Ske 374 1,818 224 320 8 2,744 2 1 7  469.7 1,971 3,517 
Tahltan 0 0 0 0 0 0 0.0 
Stikine 64 0 0 0 0 6 4 0.5 126.5 0 272 
Total 1.566 8,048 1,044 1,973 38 12,669 

7/27-8/02 Ak. I 1,374 3,418 1,978 563 36 7,369 38.3 1122.3 5,523 9,215 
Week 31 A k .  I1 0 4,469 0 2,087 33 6,589 34.2 995.0 4,952 8,226 

Nas/Ske 624 2,467 548 898 23 4,560 23.7 724.8 3,368 5,752 
Tahltan 0 708 0 0 4 712 3.7 583.5 0 1,672 
Stakine 16 0 0 0 0 16 0.1 217.6 0 374 
Total 2,014 11,062 2,526 3,548 96 19,246 

8/03-8/09 Ak. I 1,299 2,099 1,554 621 64 5,637 38.2 718.8 4,455 6,819 
Week 32 Ak. I1 0 3,238 0 1,166 52 4,456 30.2 657.2 3,375 5,537 

Nas/Ske 1,342 2,074 529 682 54 4,681 3 . 7  493.0 3,870 5,492 
Tahltan 0 0 0 0 0 0 0.0 
Strkine 0 0 0 0 0 0 0.0 
Total 2,641 7,411 2,083 2,469 170 14,774 

8/10-8/16 Ak. I 286 1,133 1,516 3 93 27 3,355 23.9 613.4 2,346 4,364 
Week 33 Ak. I1 127 1,771 0 1.180 26 3,104 22.1 539.0 2,217 3,991 

Nas/Ske 1,301 3,882 1,069 1,172 62 7,486 53.2 519.5 6,631 8,341 
Tahltan 0 0 0 120 1 121 0.9 115.0 0 310 
Stikine 0 0 0 0 0 0 0.0 
Total 1,714 6,786 2,585 2,865 116 14,066 

8/17-8/23 Ak. I 335 279 322 145 14 1,095 22.2 194.4 775 1,415 
Week 34 A k .  I1 0 677 0 237 12 926 18.8 172.3 643 1,209 

Nas/Ske 413 1,262 602 591 38 2,906 59.0 174.2 2,619 3,193 
Tahltan 0 0 0 0 0 0 0.0 
Stikine 0 0 0 0 0 0 0.0 
Total 748 2,218 924 973 64 4,927 

8/24-9/27 Ak. I 85 186 121 68 6 466 31.6 91.7 315 617 
Wk 35-39 Ak. I1 4 174 0 99 3 280 19.0 71.5 162 398 

Nas/Ske 121 351 177 7 0 9 728 49.4 75.0 605 851 
Tahltan 0 0 0 0 0 0 0.0 
Stikine 1 0 0 0 0 1 0.1 26.7 0 45 
Total 211 711 298 237 18 1,475 

Ak. I 6,745 19,060 7,240 2,586 370 36,001 42.2 1924.9 32,835 39,167 
Ak. 11 239 13,709 0 6,360 150 20,458 24.0 1631.5 17,774 23,142 

Fishery Nas/Ske 4,475 13,721 3,537 4,234 246 26,213 30.8 1266.6 24,129 28,297 
Total Tahltan 0 1,716 0 326 28 2,070 2.4 873.8 633 3,507 

Stlkine 81 0 0 412 8 501 0.6 594.1 0 1,478 
Total 11,540 48,206 10,777 13,918 802 85,243 

The atandard errors are minimum estimates since no estimates of the variance for stocks contributing 0 
fish during a given week or for the "other" age class are available. Tha 90% confidence intervals are 
affected in like manner. 



Appendix C.2. Estimated CPUE and migratory timing of sockeye salmon 
stock groups in Alaska's Subdistrict 106-41 commercial 
drift gill net fishery, 1986. 

-- 

CPUE (Catch per Boat Day) 

Average Stock Group 
Stat Days Number 
Week Open Boats Ak. I Ak. I1 Nas-Ske Tahltan Stikine Total 

2 5 2 6 9 12 0 2 0 0 14 
2 6 2 9 0 14 0 2 0 0 17 
2 7 2 10 4 4 1 3 11 6 2 6 3 
2 8 No fishery opening 
2 9 No fishery opening 
3 0 2 6 1 4 4 3 7 2 2 0 1 10 4 
3 1 2 9 0 4 1 3 7 2 5 4 0 107 
32 2 9 0 3 1 2 5 2 6 0 0 8 2 
3 3 3 7 8 14 13 32 1 0 6 0 
3 4 3 5 7 6 5 17 0 0 2 9 
35-39 3 126 1 1 2 0 0 4 

Total 2 0 5 121 14 1 10 3 4 8 0 

Migratory Timing (Proportion of Catch per Boat Day) 

Stat 
Week 

Stock Group 

Ak. I Ak. I1 Nas-Ske Tahltan Stikine Total 

2 5 0.06 0.00 0.01 0.00 0.00 0.03 
2 6 0.07 0.00 0.02 0.03 0.00 0.04 
2 7 0.20 0.02 0.08 0.54 0.77 0.13 
2 8 No fishery opening 
2 9 No fishery opening 
30 0.21 0.31 0.16 0.00 0.20 0.22 
3 1 0.20 0.30 0.18 0.38 0.03 0.22 
32 0.15 0.21 0.18 0.00 0.00 0.17 
3 3 0.07 0.11 0.23 0.05 0.00 0.13 
3 4 0.03 0.04 0.12 0.00 0.00 0.06 
35-39 0.01 0.01 0.01 0.00 0.00 0.01 

Total 1.00 1.00 1.00 1.00 1.00 1-00 



Appendix C.3. Estimated contributions of sockeye salmon stock groups to Alaska's Subdistrict 106-30 
commercial drift gill net fishery, 1986. 

Catch By Age Class 

Dates Group 1.2 1.3 2.2 2.3 Other Total 

90% C.I. a 
standajd 

Percent error Lower Upper 

6/15-6/21 Ak. I 176 324 3 9 14 0 553 
Week 25 Ak. 11 0 19 0 8 0 2 7 

Naa/Ske 2 3 4 23 5 0 64 
Tahltan 0 0 0 0 0 0 
Stikine 0 0 0 0 0 0 
Total 178 377 62 27 0 644 

6/22-6/28 Ak. I 93 357 4 1 37 9 537 83.4 46.7 460 614 
Week26 Ak.11 2 1 1 0 23 1 4 6 7.1 37.7 0 108 

Nas/ske 0 2 2 23 13 1 5 9 9.2 25.4 17 101 
Tahltan 0 0 0 0 0 0 0.0 
Stikine 0 0 0 0 0 0 0.0 
Total 114 380 64 7 3 11 642 

6129-7/05 Ak. I 642 2,405 27 6 125 91 3,539 82.4 266.8 3,100 3,978 
Week 27 Ak. 11 0 0 0 72 2 74 1.7 53.0 0 161 

Nas/Ske 55 276 152 173 17 673 15.7 157.8 413 933 
Tahltan 0 0 0 9 0 9 0.2 31.3 0 6 1 
Stikine 0 0 0 0 0 0 0.0 
Total 697 2,681 428 379 110 4,295 

7/06-7/12 
Week 28 

No commercial fishery opening 

7/13-7/19 Ak. I 755 4,279 414 556 82 6,086 79.8 521.9 5,227 6,945 
Week 29 Ak. I1 64 661 0 375 15 1,115 14.6 441.6 389 1,841 

Nas/Ske 74 3 0 202 112 6 424 5.6 234.5 3 8 810 
Tahltan 0 0 0 2 0 2 0 73 .O 43.0 
Stikine 0 0 0 0 0 0 0.0 
Total 893 4,970 616 1,045 103 7,627 

7/20-7/26 Ak. I 639 3,400 691 624 46 5,400 61.5 538.6 4,514 6,286 
Week 30 Ak. I1 183 1,096 0 795 18 2,092 23.8 457.5 1,339 2,845 

Naa/ske 226 579 312 167 11 1,295 14.7 287.2 822 1,768 
Tahltan 0 0 0 0 0 0 0.0 
Stikine 0 0 0 0 0 0 0.0 
Total 1,048 5,075 1,003 1,586 75 8,787 

7/27-8/02 Ak. I 892 2,579 1,392 691 36 5,590 39.0 796.7 4,279 6,901 
Week31 Ak.ll 244 3,562 0 1,913 37 5,756 40.1 733.4 4,550 6,962 

Nas/Ske 673 1,487 372 442 19 2,993 20.9 458.2 2,239 3,747 
Tahltan 0 0 0 0 0 0 0.0 
Stikine 0 0 0 0 0 0 0.0 
Total 1,809 7,628 1,764 3,046 92 14,339 

8/03-8/09 A X .  I 316 1,666 1,047 554 76 3,659 36.4 550.1 2,754 4,564 
Week 32 U. 11 234 2,320 0 725 71 3,350 33.3 492.2 2,540 4,160 

Nas/Ske 610 1,605 262 392 62 2,931 29.2 357.0 2,344 3,518 
Tahltan 0 0 0 0 0 0 0.0 
Stikine 69 0 0 34 2 105 1.0 6.8 94 116 
Total 1,229 5,591 1,309 1,705 211 10,045 

8/10-8/16 Ak. I 207 843 618 356 18 2,042 35.2 263.9 1,608 2,476 
Week 33 Ak.  11 2 1 603 0 425 9 1,058 18.3 214.7 705 1,411 

Naa/ske 728 1,221 378 346 23 2,696 46.5 204.7 2,359 3,033 
Tahltan 0 0 0 0 0 0 0.0 
Stikine 0 0 0 0 0 0 0.0 
Total 956 2,667 996 1,127 50 5,796 

8/17-9/27 A k .  I 188 469 829 238 8 1,732 20.9 318.5 1,208 2,256 
Wk 34-39 A X .  I1 129 753 0 331 6 1,219 14.7 260.5 791 1,647 

Naa/Ske 1,136 2,470 965 740 25 5,336 64.4 285.1 4,867 5,805 
Tahltan 0 0 0 0 0 0 0.0 
Stikine 0 0 0 0 0 0 0.0 
Total 1,453 3,692 1,794 1,309 39 8,287 

Ak. I 3,908 16,322 5,347 3,195 366 29,138 48.2 1321.4 26,964 31,312 

Ak. 11 896 9,015 0 4,667 159 14,737 24.4 1141.8 12,859 16,615 

Fishery Nas/Ske 3,504 7,724 2,689 2,390 164 16,471 27.2 790.1 15,171 17,771 

Total Tahltan 0 0 0 11 0 11 .O 53.2 0 98 

Stikine 69 0 0 3 4 2 105 0.2 166.8 0 379 

Total 8,377 33,061 8,036 10,297 691 60,462 

a The standard errors are minimum estimates since no estimates of the variance for stocks contributing 0 
fish during a given week or for the 'otherr age class are available. The 90% confidence intervals are 

affected in like manner. 
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Appendix C.4. Estimated CPUE and migratory timing of sockeye salmon 
stock groups in Alaska's Subdistrict 106-30 commercial 
drift gill net fishery, 1986.  

CPUE (Catch per Boat Day) 

Average Stock Group 
Stat Days Number 
Week Open Boats Ak. I Ak. I1 Nas-Ske Tahltan Stikine Total 

Total 2 7 5 11 1 9 4 0 1 4 8 1 

Migratory Timing (Proportion of Catch per Boat Day) 

Stock Group 
Stat 
Week Ak. I Ak. I1 Nas-Ske Tahltan Stikine Total 

2 5 0.03 0 .00  0 . 0 1  0.00 0.00 0.02 
2 6 0.03 0 . 0 1  0 . 0 1  0.00 0.00 0.02 
2 7 0.17 0 . 0 1  0 .09  0.84 0.00 0.12 
2 8 
2 9 0.25 0 . 1 1  0.05 0.16 0.00 0.18 
3 0 0.24 0 .23  0.17 0.00 0.00 0.22 
3 1 0.15 0 .39  0.24 0.00 0.00 0.22 
32 0.08 0.18 0.19 0.00 1 .00  0.13 
3 3 0.04 0.05 0.15 0.00 0.00 0.06 
34-39 0 . 0 1  0.02 0.09 0.00 0.00 0.03 

Total 1.000 1 .000 1.000 1.000 1 .000  1.000 



Appendix C.5. Estimated contributions of sockeye salmon stock 
groups to Alaska's District 106 acomercial 
drift gill net fisheries, 1982-1986. 

Harvest of Sockeye Salmon 

Stat. 1982 1983 1984 1985 1986 
Week Group 13-lgb 12-18 17-23 16-22 15-21 

2 5 Alaska 4,126 not 1,364 9,279 2,239 
Nas-Ske 2,897 open 201 1,477 351 
Tahltan 112 1,444 0 
Stikine 129 8 3 0 
Total 7,152 1,685 12,203 2,590 

2 6 Alaska 18,625 3,155 2,671 6,909 3,124 
Nas-Ske 11,806 1,587 562 1,789 503 
Tahltan 507 280 1.365 6 2  -, - - -  - - 
Stikine 6,540 104 180 170 
Total 

0 
36,971 5,353 3,693 10,233 3,689 

27 Alaska 25,978 4,037 5,475 14,314 12,734 
Nas-Ske 13,240 1,647 1,078 6,003 3,050 
Tahltan 1,327 844 7.801 1.184 . - -  -, - -  - 
Stikine 5,932 51 312 270 420 
Total 45,150 7,062 7,709 28,388 17,388 

28 Alaska 15,318 4,389 6,884 17,689 not 
Nas-Ske 12,197 913 2,563 13,132 open 
Tahltan 736 1,134 6,288 
Stikine 9,900 44 50 492 
Total 37,415 6,082 10,631 37,601 

2 9 Alaska 9,110 3,411 13,314 21,025 7,201 
Nas-Ske 4,108 250 3,135 15,424 424 
Tahltan 355 307 7,152 2 
Stikine 4,686 240 2,420 299 0 
Total 17,904 4,256 19,176 43,900 7,627 

3 0 Alaska 15,781 
Nas-Ske 10.975 
Tahltan 
Stikine 7,990 
Total 34,746 

31e Alaska 5,249 
Nas-Ske 6,573 
Tahltan 
Stikine 2,458 
Total 14,280 

3 2 Alaska 
Nas-Ske 
Tahltan 
Stikine 
Total 

33 Alaska 
Nas-Ske 
Tahltan 
Stikine 
Total 

3 4 Alaska 
Nas-Ske 
Tahltan 
Stikine 
Total 

35-40 Alaska 
Nas-Ske 
Tahltan 
Stikine 
Total 

- -- 

Alaska 94,187 32,671 60,367 126,952 100,334 
Nas-Ske 61,796 10,611 24,661 110,504 42,684 

Totals Tahltan 0 5,030 2.677 24.050 2,081 
Stikine 37,635 -632 4,084 2;963 606 
Total 193,618 48,944 91,789 264,469 145,705 

a 106-30 was open but 106-41 was not during weeks 25-28 in 
1984, week 26 in 1985, and week 29 in 1986. 
Dates are of statistical week 25 (June). 
Ak. I and I1 stock composition estimates (1986) were 
combined to facilitate corn~arision with the historical 
analyses. 
Tahltan and Stikine (non-Tahltan) were not separated in the 
1982 analysis. 
The last figures in each column include catch from that week 
through the end of the season. 



Appendix C.6. Estimated relative contributions of sockeye 
salmon stock groups to Alaska's District 106 
commercial, drift gill net fisheries, 
1982-1986. 

Weekly Relative Harvest Contributions 

Stat. 1982b 1983 1984 1985 1986 
Week Group 13-19 12-18 17-23 16-22 15-21 

Alaska 0.577 
Nas-Ske 0.405 
Tahltan 
Stikine 0.018 

not 
open 

Alaska 0.504 
Nas-Ske 0.319 
Tahltan 
Stikine 0.177 

Alaska 0.575 
Nas-Ske 0.293 
Tahltan 
Stikine 0.131 

Alaska 0.409 
Nas-Ske 0.326 
Tahltan 
Stikine 0.265 

not 
open 

Alaska 0.509 
Nas-Ske 0.229 
Tahltan 
Stikine 0.262 

Alaska 0.454 
Nas-Ske 0.316 
Tahltan 
Stikine 0.230 

Alaska 0.368 
Nas-Ske 0.460 
Tahltan 0.000 
Stikine 0.172 

Alaska 
Nas-Ske 
Tahltan 
Stikine 

Alaska 
Nas-Ske 
Tahltan 
Stikine 

Alaska 
Nas-Ske 
Tahltan 
Stikine 

Alaska 
Nas-Ske 
Tahltan 
Stikine 

Alaska 0.486 0.668 0.658 0.480 0.689 
Totals Nas-Ske 0.319 0.217 0.269 0.418 0.293 

Tahltan 0.000 0.103 0.029 0.091 0.014 
Stikine 0.194 0.013 0.044 0.011 0.004 

a 106-30 was open but 106-41 was not during weeks 25-28 in 

1984, week 26 in 1985, and week 29 in 1986. 
Dates are of statistical week 25 (June). 
Ak. I and I1 stock composition estimates (1986) were 
combined to facilitate comparision with the historical 
analyses. 
Tahltan and Stikine (non-Tahltan) were not separated in the 
1982 analysis. 
The last figures in each column include catch from that week 
though the end of the season. 



Appendix C.7. Estimated contributions of sockeye salmon stock 
groups to Alaska's Subdistrict 106-30 and 106-41 
commercial drift gill net fisheries, 1985-1986. 

Number of Sockeye Salmon 

106-30 106-41 

Stat. 1985 1986 1985 1986 
Week Group 16-22a 15-21 16-22 15-21 

2 5 Alaska 
Nas-Ske 
Tahltan 
Stikine 
Total 

2 6 Alaska 
Nas-Ske 
Tahltan 
Stikine 
Total 

not 2,541 
open 444 

6 2 
0 

2 7 Alaska 
Nas-Ske 
Tahltan 
Stikine 
Total 

28 Alaska 
Nas-Ske 
Tahltan 
Stikine 
Total 

not 
open 

2 9 Alaska 
Nas-Ske 
Tahltan 
Stikine 
Total 

17,383 not 
11,357 open 
4,296 
282 

33,318 

3 0 Alaska 
Nas-Ske 
Tahltan 
Stikine 
Total 

31 Alaska 
Nas-Ske 
Tahltan 
Stikine 
Total 

3 2 Alaska 
Nas-Ske 
Tahltan 
Stikine 
Total 

3 3 Alaska 
Nas-Ske 
Tahltan 
Stikine 
Total 

34 Alaska 
Nas- Ske 
Tahltan 
Stikine 
Total 

35-40 Alaska 
Nas-Ske 
Tahltan 
Stikine 
Total 

Alaska 44,389 43,875 
Nas-Ske 42,089 16,471 

Totals Tahltan 5,249 11 
Stikine 1,252 105 
Total 92,979 60,462 

a - - -- -- 

Dates are of statistical week 25  (June). 
Ak. I and I1 stock contribution estimates (1986) were 
combined to facilitate comparison with the historical 
analyses. 
The last figures in each column include catch from that week 
through the end of the season. 



Appendix C.8. Estimated relative contributions of sockeye 
salmon stock groups to Alaska's Subdistrict 
106-30 and 106-41 commercial drift gill net 
fisheries, 1985-1986. 

Weekly Relative Harvest Contributions 

Stat. 1985 1986 1985 1986 
Week Group 16-2za 15-21 16-22 15-21 

2 5 Alaska 0.711 0.901 
Nas-Ske 0.111 0.099 
Tahltan 0.176 0.000 
Stikine 0.001 0.000 

2 6 Alaska 0.675 0.908 
Nas-Ske 0.175 0.092 
Tahltan 0.133 0.000 
Stikine 0.017 0.000 

not 0.834 
open 0.146 

0.020 
0.000 

27 Alaska 0.647 0.841 
Nas-Ske 0.279 0.157 
Tahltan 0.074 0.002 
Stikine 0.000 0.000 

2 8 Alaska 0.519 not 0.449 not 
0.306 open 
0.240 
0.005 

- - 

Nas-Ske 0.448 open 
Tahltan 0.002 
Stikine 0.031 

2 9 Alaska 
Nas-Ske 
Tahltan 
Stikine 

0.522 not 
0.341 open 
0.129 
0.008 

30 Alaska 
Nas-Ske 
Tahltan 
Stikine 

31 Alaska 
Nas-Ske 
Tahltan 
Stikine 

3 2 Alaska 
Nas-Ske 
Tahltan 
Stikine 

33 Alaska 
Nas-Ske 
Tahltan 
Stikine 

34 Alaska 
Nas-Ske 
Tahltan 
S tikine 

35-40 Alaska 
Nas-Ske 
Tahltan 
Stikine 

Alaska 0.477 0.726 0.480 0.662 
Totals Nas-Ske 0.453 0.272 0.401 0.308 

Tahltan 0.056 0.000 0.109 0.024 
Stikine 0.013 0.002 0.010 0.006 

a Dates are of statistical week 25 (June). 
Ak. I and I1 stock contributjon estimates (1986) were 
combined to facilitate comparison with the historical 
analysis. 
The last figures in each column include catch from that week 
through the end of the season. 



Appendix C.9. Estimated contributions of sockeye salmon stock groups to Alaska's District 108 commercial 

drift gill net fishery, 1986. 

Catch By Age Class Standard 90% C.I. a 
a 

Error 

Dates Group 1.2 1.3 2.2 2.3 0. Other Total Percent of Total Lower Upper 
- -- 

6/15-7/26 A k .  I 10 9 4 2 9 0 0 0 133 6.5 113.3 0 319 

Wk 25-30 Ak. I1 0 275 0 28 0 1 304 14.8 244.4 0 706 
b 

Nas/Ske 9 2 2 9 8 0 0 48 2.3 91.3 0 198 

Tahltan 0 353 0 0 0 1 354 17.2 109.5 174 534 

Stikine 51 1,066 0 37 58 2 1,214 59.1 255.3 794 1,634 

Total 70 1,810 38 73 58 4 2,053 

7/27-8/02 Ak. I 0 0 12 8 0 0 2 0 2.9 11.8 1 39 

Week 31 Ak. I1 0 65 0 0 0 0 65 9.5 67.2 0 176 

Nas/Ske 0 0 3 2 0 0 5 0.7 7.3 0 17 . 
Tahltan 0 38 0 0 0 0 38 5.6 26.6 0 8 2 

Stikine 48 446 0 15 4 6 0 555 81.3 76.7 429 681 

Total 48 549 15 2 5 4 6 0 683 

8/03-9/13 Ak. I 0 0 12 11 0 0 23 1.6 26.5 0 67 

Wk 32-37 Ak. I1 26 291 0 0 0 1 318 21.9 180.5 21 615 
b 

Nas/Ske 10 0 4 3 0 0 17 1.2 16.0 0 43 

Tahltan 0 0 0 0 0 0 0 0.0 

Stikine 48 844 0 21 177 3 1,093 75.3 182.1 793 1,393 

Total 84 1,135 16 35 177 4 1,451 

Ak. I 10 94 5 3 19 0 0 176 4.2 116.4 0 367 

A k .  I1 26 631 0 28 0 2 687 16.4 311.2 175 1,199 

Fishery ~as/Ske 19 2 2 16 13 0 0 70 1.7 92.6 0 222 

Total Tahltan 0 391 0 0 0 1 392 9.4 112.7 207 577 

Stikine 147 2,356 0 73 281 5 2,862 68.4 322.8 2,331 3,393 

Total 202 3,494 69 133 281 8 4,187 

Actual Weekly Catches 

Statistical week 

sub- 

District 2 5 26 3 0 31 3 2 33 34 3 5 36 37 

Total 30 14 2,009 683 788 451 165 3 3 6 8 

a 
The standard errors are minimum estimates since no estimates of the variance for stocks contributing 

fish during a given week or for the "other" age class are available. The 90% conficence intervals are 

affected in like manner. 
b 

Small catches occured in some weeks and samples were insufficient to calculate stock compostions, 

therefore weeks 25, 26, and 30 were combined as were weeks 32-37. Actual catches by sub-district; 

There were no openings in Alaska's District 108 drift gill net fishery in weeks 27-29 in 1986. 



Appendix C.lO. Estimated CPUE and migratory timing of sockeye salmon 
stock groups in Alaska's District 108 commercial drift 
gill net fishery, 1986.  

-- - - -- - -- -- 

CPUE (Catch per Boat Day) 

Average Stock Group 
Stat Days Number 
Week Open Boats Ak. I Ak. I1 Nas-Ske Tahltan Stikine Total 

Entire Season 

25-30 2 2 0 3 8 1 9 30 5 1 
3 1  2 6 2 5 < 1 3 4 6 5 7 
32-37 3 3 9 < 1 3 < 1 0 1 0  1 3  

Totals 5 1 6  2 1 3  8 6  1 2 1  

3 Weeks with Samples 

3 0 2 1 3  5 11 2 1 3  4 6 7 7 
3 1 2 6 2 6 <1 3 4 6 5 7 
32  2 6 1 1 4  1 0 4 9 6  6 

Totals 8 3 1  3 1 6  1 4 1  200 

Migratory Timing (Proportion of Catch per Boat Day) 

Stock Group 
Stat 
Week Ak. I Ak. I1 Nas-Ske Tahltan Stikine Total 

Entire Season 

25-30 0.64 0.48 0.68 0.74 0 .35  0 .42  
3 1 0.32 0.34 0 .24  0 .26  0 .53  0.47 
32-37 0.04 0.18 0 .09  0.00 0 . 1 1  0 . 1 1  

Totals 1 .00  1 .00  1 .00  1 .00  1 .00  1 . 0 0  

3 Weeks with Samples 

3 0 0 .65  0.37 0.60 0 . 8 1  0.32 0.39 
3 1 0 .22  0.17 0.14 0.19 0 .33  0.28 
3 2 0 . 14  0 . 4 6  0.26 0 .00  0 .35  0 .33  

Totals 1 . 0 0  1 .00  1 .00  1 .00  1 .00  1 .00  



Appendix C.ll. Estimated contributions Of Tahltan and non-Tahltan sockeye salmon stock groups to Canada's 

Stikine River commercial fishery, 1986 .a 

b c 
Catch by Ago Class Standard 90% C.I. d 

Error 
d 

Dates Group 1.2 1.3 2.2 2.3 0. Other Total Percent of Total Lower Upper 

6/22-7/05 Tahltan 6 510 1 

Wks 26-27 non-Tahltan 48 138 1 

Total 54 648 2 

7/06-7/12 Tahltan 33 2,442 0 

Week 28 non-Tahltan 129 330 0 

Total 162 2,772 0 

7/13-7/19 Tahltan 17 1,130 2 2 

Week 29 non-Tahltan 129 286 2 2 

Total 146 1,416 44 

7/20-7/26 Tahltan 13 749 3 5 

Week 30 non-Tahltan 206 416 7 7 

Total 219 1,165 112 

7/27-8/02 Tahltan 5 611 10 

Week 31 non-Tahltan 434 1,719 107 

Total 439 2,330 117 

8/03-8/09 Tahltan 1 8 3 1 

Week 32 non-Tahltan 190 551 2 7 

Total 191 634 28 

8/10-8/30 Tahltan 0 0 0 

Wk. 33-35 non-Tahltan 158 680 3 5 

Total 158 680 3 5 

Fishery Tahltan 75 5,525 6 9 413 0 10 6,092 49.1 244.79 5,689 6,495 

Totals non-Tahltan 1,294 4,120 269 260 356 20 6,319 50.9 247.50 5,912 6,726 

Total 1,369 9,645 338 673 356 30 12,411 

a Catch numbers from DFO, Whitehorse, Yukon. 
b 

Sample sizes for tho age-1.2 and -2.2 fish were insufficient to analyze with linear discriminant function 

analysis of scale patterns, therefore stock allocations for these age groups were based on the stock 

composition estimate6 for tho ago-1.3 fish and the age compositions of the escapements of the two groups. 
C 
Age-0. fish have never been found in samples from Tahltan weir, therefore all age-0. fish were assigned to the 

non-Tahltan stock group. 
d 
Tho standard errors are minimum estimates since no variances are available for the stock composition estimates 

for fish other than the age -1.3, -2.3, and -0. or for the final time period stock allocation when estimates 

for estimated Tahltan contribution was 0. The 90% confidence intervals are affected in l ~ k e  manner. 



Appendix C.12. Estimated CPUE and migratory timing of the 
Tahltan and non-Tahltan sockeye salmon stock 
groups in Canada's Stikine River commercial 
fishery, 1986.~ 

Catch per Fishing Day by 
Stock Group 

-- - - -  - 

Stat. Fishing Fishing non- 
Week Effort Days Days Tahltan Tahltan Total 

185.497 212.443 397.940 

Migratory Timing Estimates 

Proportion of Catch 
Proportion of CPUE Adjusted by Sonar Counts 

Stat. non- non- 
Week Tahltan Tahltan Total Tahltan Tahltan Total 

a Effort and days from DFO, Whitehorse, Yukon. 



Appendix C.13. Estimated contributions of the Tahltan and non-Tahltan sockeye salmon stock groups to the 

Stikine River test fishery, 1986.a 

b c 
Catch by Age Class 

d 
90% C.I. 

Standard 

Dates Group 1.2 1.3 2.2 2.3 0. Other Total Percent Error ~ o w e r  upper 

6/29-7/05 Tahltan 

Week 27 non-Tahltan 

Total 

7/06-7/12 Tahltan 

Week 28 non-Tahltan 

Total 

7/13-7/19 Tahltan 

Week 29 non-Tahltan 

Total 

7/20-7/26 Tahltan 

Week 30 non-Tahltan 

Total 

7/27-8/02 Tahltan 

Week 31 non-Tahltan 

Total 

8/03-8/09 Tahltan 

Week 32 non-Tahltan 

Total 

8/10-8/23 Tahltan 

Wks 33-34 non-Tahltan 

Total 

Fishery Tahltan 3 151 3 10 0 0 167 39.8 10.85 149 185 

Totals non-Tahltan 36 198 6 6 7 0 253 60.2 11.41 234 272 

Total 39 349 9 16 7 0 420 

a Catch numbers from DFO, Whitehorse, Yukon. 
b 

Sample sizes for the age -1.2, -2.2, and -2.3 fish were insufficient to analyze with linear 

discriminant function analysis of scale patterns therefore stock allocations for these age groups were 

based on the stock composition estimates for the age -1.3 fish and the age compositions of the 

escapements of the two groups. 

Age -0. fish have never been found in samples from Tahltan weir, therefore all age 0. fish were 

assigned to the non-Tahltan stock group. 
d 
The standard errors are minimum estimates since no variances are available for the stock composition 

estimates for fish other than the age -1.3 and -0. or for the final time period stock allocation when 

the estimated Tahltan contribution was 0. The 90% confidence intervals are affected in like manner. 



Appendix C.14. Estimated CPUE and migratory timing the of 
Tahltan and non-Tahltan sockeye salmon stock 
groups in the Stikine River test fishery, 
1986.~ 

CPUE 

Total 
Number CPUE by Prop. 

Statistical Week Catch Drifts Days Week Tahltan 

Migratory Timing Estimates 

Interpolated CPUE (7 day) Proportion of CPUE 

Stat. non- non- 
Week Tahltan Tahltan Total Tahltan Tahltan Total 

a The method for calculating interpolated CPUE was arrived at 
by the Transboundary Technical Committee (Norma Jean Sands, 
Alaska Department of Fish and Game and Chris Wood, Canadian 
Department of Fisheries and Oceans, personal communication). 



Appendix C.15. Migra tory  t i m i n g  of  t h e  Tah l t an  and non-Tahltan sockeye salmon 

s t o c k  groups  i n  t h e  S t i k i n e  R ive r ,  1 9 8 6 . ~  

P r o p o r t i o n  of Adjus ted  Weekly 

T e s t  F i s h e r y  F i s h  by  P e r i o d  P r o p o r t i o n s  
b 

Weekly 

P ropo r t i on  Number Sample non- non- 

S t a t i s t i c a l  Week of  CPUE Caught S i z e  Tah l t an  Tah l t an  Tah l t an  Tah l t an  

T o t a l  1.0000 420 363 0.3976 0.6024 0.421 0.579 

C 
Var iances ,  S t anda rd  E r r o r s ,  and Confidence I n t e r v a l s  of  Ad jus t ed  P r o p o r t i o n s  

Var iances  of  90% Confidence I n t e n r a l s  

P r o p o r t i o n s  S t anda rd  E r r o r s  

Tah l t an  non-Tahltan 

S t a t .  non- non- 

Week Tah l t an  Tah l t an  Tah l t an  Tah l t an  Upper Lower Upper Lower 

T o t a l s  0.001 0.002 0.034 0.039 0.364 0.477 0.515 0.643 

a 
S tock  composi t ions  were e s t i m a t e d  w i t h  s c a l e  p a t t e r n  a n a l y s i s  of  Canadian 

test f i s h e r y  samples p rov ided  by DFO, Whitehorse,  Yukon. 

S tock  composi t ion  e s t i m a t e s  a r e  a d j u s t e d  by t h e  weekly p r o p o r t i o n  o f  test 

f i s h e r y  CPUE. 
C 

The method f o r  c a l c u l a t i n g  v a r i a n c e s  was a r r i v e d  a t  by t h e  Transboundary 

Techn ica l  Committee (Norma Jean  Sands, Alaska  Department of  F i s h  and Game and  

C h r i s  Wood, Canadian Department of F i s h e r i e s  and Oceans, p e r s o n a l  

communication) . 
Var i ances  a r e  minimum e s t i m a t e s  s i n c e  no v a r i a n c e s  a r e  a v a i l a b l e  f o r  t h e  s t o c k  

composi t ion  e s t i m a t e s  f o r  f i s h  o t h e r  t h a n  t h e  age-1.3 and  -0. o r  f o r  t h e  s t o c k  

composi t ion  e s t i m a t e s  f o r  t h e  l a s t  two t i m e  p e r i o d s  when t h e  e s t i m a t e d  Tah l t an  

c o n t r i b u t i o n  were 0. S t anda rd  e r r o r s  and con f idence  i n t e r v a l s  a r e  a f f e c t e d  i n  

l i k e  manner. 



A p p e n d i x  D . 1 .  E s t i m a t e d  c o n t r i b u t i o n s  o f  s o c k e y e  s a l m o n  s t o c k  g r o u p s  t o  A l a s k a ' s  S u b d i s t r i c t  1 0 6 - 4 1  d r i f t  

g i l l  n e t  t e s t  f i s h e r y ,  1 9 8 6 .  

C a t c h  b y  Age C l a s s  S t a n d a r d  9 0 % C . I . a  
a 

E r r o r  

D a t e s  G r o u p  1 . 2  1 . 3  2 . 2  2 . 3  O t h e r  T o t a l  P e r c e n t  o f  T o t a l  Lower  U p p e r  

6 / 0 8 - 6 / 2 1  Ak.  I 4 3 8 5 3 1 5 1 7 2 . 9  6 . 9 0  40 62 

Wks 24-25 Ak. I1 3 1 0 4 0 8 1 1 . 4  5 . 5 1  0 1 7  

N a s / S k e  1 8 2 0 0 11 1 5 . 7  4 . 0 3  4 1 8  

T a h l t a n  0 0 0 0 0 0 0 . 0  

S t i k i n e  0 0 0 0 0 0 0 . 0  

T o t a l  8  4  7  7  7  1 7 0  

6 /22-6 /28  Ak. I 4 46  9 4 2 6 5  6 8 . 4  1 0 . 6 4  4 7 

W e e k 2 6  A k . 1 1  3 8 0 4 0 1 5  1 5 . 8  8 . 4 2  1 

N a s / S k e  1 8 3 0 0 1 2  1 2 . 6  5 . 5 5  3 

T a h l t a n  0 3 0 0 0 3 3 . 2  4 . 6 6  0 

S t i k i n e  0 0 0 0 0 0 0 . 0  

T o t a l  8  6 5  1 2  8 2 9 5  

6 /29-7 /05  A k .  I 2 1  5 5 8 0 1 9 5  6 9 . 9  1 2 . 4 8  7 4  

Week 27  Ak. I1 2 5 0 1 0 8 5 . 9  1 0 . 6 0  0 

N a s / S k e  2 1 6  4 1 0 2 3  1 6 . 9  6 . 6 4  1 2  

T a h l t a n  0 3 0 0 0  3 2 . 2  5 . 0 7  0 

S t i k i n e  0 2 0 5 0 7 5 . 1  8 . 7 1  0 

T o t a l  2  5  8  1 1 2  1 7  1 1 3 6  

7 /06-7 /12  A k .  I 3 7 2 5 1  4 3 20 1 3 5 2  7 3 . 6  3 4 . 5 8  295  

Week 2 8  Ak.  I1 1 3 4  0 2 5  0 60 1 2 . 6  2 7 . 6 8  1 4  

N a s / S k e  1 2  4 3 7 2 0 6 4 1 3 . 4  2 0 . 7 9  3 0  

T a h l t a n  0 0 0 0 0 0 0 . 0  

S t i k i n e  2 0 0 0 0 2 0 . 4  6 . 3 9  0 

T o t a l  5  2  3 2 8  5 0  4 7 1 478  

7 / 1 3 - 7 / 1 9  A k .  I 2 1 1 0 6  8 1 9  4 1 5 8  7 7 . 8  11 . O O  1 4 0  

Week 2 9  Ak. I1 0 0 0 7 0 7 3 . 4  4 . 9 1  0 

N a s / S k e  0 27  3 5 1 3 6  1 7 . 7  8 . 5 3  2 2 

T a h l t a n  0 0 0 2 0 2 1 . 0  2 . 7 2  0 

S t i k i n e  0 0 0 0 0 0 0 . 0  

T o t a l  2 1  1 3 3  11 3 3 5 2 0 3  

Ak. I 8 7 496 7 3 5 6  9 7 2 1  7 3 . 4  4 0 . 3 1  6 5 5  787 

Ak. I1 9 48 0 4 1  0 9 8 1 0 . 0  3 1 . 5 9  46  150  

F i s h e r y  N a s / S k e  1 6  1 0 2  1 9  8 1 1 4 6  1 4 . 9  2 4 . 3 7  1 0 6  1 8 6  

T o t a l  T a h l t a n  0 6 0 2 0 8 0 . 8  7 . 4 0  0 2 0 

S t i k i n e  2 2 0 5 0 9 0 . 9  1 0 . 8 0  0 27 

T o t a l  1 1 4  6 5  4 92 1 1 2  1 0  982 

a The  s t a n d a r d  e r r o r s  are minimum estimates s i n c e  n o  v a r i a n c e s  f o r  s t o c k s  c o n t r i b u t i n g  0 f i s h  d u r i n g  a  

g i v e n  week o r  f o r  t h e  " o t h e r "  a g e  c l a s s  are a v a i l a b l e .  The  90% c o n f i d e n c e  i n t e r v a l s  are a f f e c t e d  i n  

l i k e  m a n n e r .  



Appendix D.2.  Estimated CPUE and migratory timing of sockeye 
salmon stock groups in Alaskaf s Subdistrict 106-41  
drift gill net test fishery, 1 9 8 6 .  

CPUE (Catch per Boat Hour) 

Stock Group 
Stat Boat 
Week hours Ak. I Ak.11 Nas-Ske Tahltan Stikine Total 

24-25 36 .20  1 . 4 1  0 .22  0 . 3 0  0 . 0 0  0 . 0 0  1 . 9 3  
2  6  1 8 . 0 0  3 . 6 1  0 . 8 3  0 . 6 7  0 . 1 7  0 . 0 0  5 . 2 8  
2  7  1 8 . 0 0  5 . 2 8  0 .44  1 . 2 8  0 . 1 7  0 . 3 9  7 . 5 6  
2  8  1 8 . 0 0  1 9 . 5 6  3 . 3 3  3 . 5 6  0 . 0 0  0 . 1 1  2 6 . 5 6  
2  9  9 . 2 5  1 7 . 0 8  0 . 7 6  3 . 8 9  0 . 2 2  0 . 0 0  21 .95  

Total 99.450  4 6 . 9 3  5 . 5 9  9 . 7 0  0 . 5 5  0 . 5 0  63 .27  

Migratory Timing (Proportion of CPUE) 

Stock Group 
Stat 
Week Ak. I Ak.11 Nas-Ske Tahltan Stikine Total 

24-25 0 .0300  0 .0395  0 . 0 3 1 3  0 .0000  0 .0000  0 .0306  
2  6  0 .0769  0 .1491  0 .0688  0 . 3 0 3 3  0 .0000  0 .0834  
2  7 0 .1125  0 .0795  0 .1318  0 .3033  0 .7778  0 .1194  
2  8  0 .4167  0 .5964  0 .3667  0 .0000  0 .2222  0 .4197  
2  9  0 .3639  0.1354 0 .4014  0 .3934  0 .0000  0 .3469  

Total 1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  



Appendix D . 3 .  Es t ima ted  c o n t r i b u t i o n s  of  sockeye salmon s t o c k  groups  t o  Alaska ' s  S u b d i s t r i c t  106-30 

d r i f t  g i l l  n e t  t e s t  f i s h e r y ,  1 9 8 6 .  - 

Catch By Age C l a s s  

- - 

Standard 90% C . I .  a 
a 

E r r o r  

Dates  Group 1 . 2  1 . 3  2 . 2  2 . 3  Other  T o t a l  Pe rcen t  of T o t a l  Lower Upper 

6 /08-6 /14  Ak. I 3 1 9  3 2 1 

Week 24  Ak. I1 0 3 0 2 0 

N a s / ~ k e  0 1 0 0 0 

Tah l t an  0 0 0 0 0 

S t i k i n e  0 0 0 0 0 

T o t a l  3  2  3  3 4 1 

6 / 1 5 - 6 / 2 1  --- No samples were c o l l e c t e d  --- 
Week 2 5  

6 /22-6 /28  --- No samples were c o l l e c t e d  --- 
Week 2 6  

6 /29-7 /05  Ak. I 1 9  7 5 1 7  6 3 

Week 27  Ak. I1 0 1 8  0 7 1 

Nas/Ske 3 9 2 0 0 

Tah l t an  0 0 0 0 0 

S t i k i n e  0 0 0 0 0 

T o t a l  2  2  1 0 2  1 9  1 3  4 

7 /06-7 /12  Ak. I 46  1 9 5  3 0 1 7  5 

Week 2 8  Ak. I1 2 7 8 0 2 0 1 

Nas/Ske 0 11 3 0 0 

Tah l t an  0 0 0 0 0 

S t i k i n e  0 0 0 0 0 

T o t a l  7  3  214 33 3 7  6 

Ak. I 68 2 8 9  5 0  25  9 4 4 1  7 9 . 2  2 8 . 5 1  394  488 

Ak. I1 27  2 9 0 2 9 2 8 7 1 5 . 6  2 4 . 5 3  4 7 1 2 7  

F i s h e r y  Nas/Ske 3 2 1 5 0 0 2 9 5 . 2  1 3 . 3 5  7 5 1 

T o t a l  Tah l t an  0 0 0 0 0 0 0 . 0  

S t i k i n e  0 0 0 0 0 0 0 . 0  

T o t a l  9  8  3 3 9  5 5 54 11 5 5 7  

a The s t a n d a r d  e r r o r s  a r e  minimum e s t i m a t e s  s i n c e  no v a r i a n c e s  f o r  s t o c k s  c o n t r i b u t i n g  0 f i s h  d u r i n g  a 

g iven  week o r  f o r  t h e  ' o t h e r '  age  c l a s s  a r e  a v a i l a b l e .  The 90% conf idence i n t e r v a l s  a r e  a f f e c t e d  i n  

l i k e  manner. 



Appendix D.4. Estimated CPUE and migratory timing of sockeye 
salmon stock groups in Alaskars Subdistrict 106-30 
drift gill net test fishery, 1986. 

CPUE (Catch per Boat Hour) 

Stock Group 
Stat Boat 
Week Hours Ak. I Ak.11 Nas-Ske Tahltan Stikine Total 

Tota1122.51 18.86 3.72 1.24 0.00 0.00 28.49 

Migratory Timing (Proportion of CPUE by Week) 

Stock Group 
Stat 
Week Ak. I Ak.11 Nas-Ske Tahltan Stikine Total 

2 4 0.0635 0.0575 0.0345 0.0000 0.0000 0.061 

Total 1.0000 1.0000 1.0000 0.0000 0.0000 0.000 



Appendix D.5. Es t ima ted  c o n t r i b u t i o n s  of  sockeye salmon s t o c k  groups  t o  Alaska 's  S u b d i s t r i c t  108-30/40 

d r i f t  g i l l  n e t  t e s t  f i s h e r y ,  1986. 

Catch by Age C las s  a S tanda rd  
b 

90% C . I .  
b 

E r r o r  

Dates  Group 1.2 1.3 2.2 2.3 0. Other  T o t a l  Pe rcen t  of  T o t a l  Lower Upper 

6/08-6/28 Ak. I 0 0 0 0.0 

Wks 24&26 Ak. I1 0 0 0 0.0 

Nas/Ske 0 0 0 0.0 

Tah l t an  29 0 29 60.4 

S t i k i n e  10 1 11 22.9 

T o t a l  1 39 2 5 1 0 48 

6/29-7/05 Ak. I 0 0 0 0.0 

Week 27 Ak. I1 0 0 0 0.0 

N a s / ~ k e  0 0 0 0.0 

Tah l t an  44 0 44 69.8 

S t i k i n e  7 0 7 11.1 

T o t a l  2 51 2 8 0 0 63 

7/06-7/12 Ak. I 4 0 4 15.4 

Week 28 Ak. I1 0 0 0 0.0 

N a s / ~ k e  0 0 0 0.0 

T a h l t a n  12 0 12 46.2 

S t i k i n e  3 0 3 11.5 

T o t a l  3 19 2 2 0 0 26 

7/20-7/26 Ak. I 0 0 0 0.0 

Week 30 Ak. I1 0 0 0 0.0 

Nas/Ske 0 0 0 0.0 

Tah l t an  3 0 3 11.5 2.53 0 7 

S t i k i n e  16 0 16 61.5 3.35 10 2 2 

T o t a l  1 19 5 1 0 0 2 6 

Ak. I 8 8 3.7 6.34 0 18 

Ak. I1 0 0 0.0 3.83 0 6 

F i s h e r y  Nas/Ske 4 4 1.9 3.28 0 9 

T o t a l  Tah l t an  9 1 9 2 42.6 8.89 7 7 107 

S t i k i n e  50 50 24.1 8.96 3 7 67 

T o t a l  11 153 17 3 2 2 0 216 

a Samples w e r e  t o o  s m a l l  t o  e s t i m a t e  s t o c k  composi t ion f o r  o t h e r  t h a n  age-1.3 and -0. f i s h .  
b 

The s t a n d a r d  e r r o r s  a r e  minimum e s t i m a t e s  s i n c e  n o t  a l l  age groups  were c l a s s i f i e d .  



Appendix D.6. Estimated CPUE and migratory timing of sockeye 
salmon stock groups in Alaska's Subdistrict 
108-30/40 drift gill net test fishery, 1986. a 

CPUE (Catch per Boat Hour) 

Stock Group 
Stat Boat 
Week Hours Ak. I Ak.11 Nas-Ske Tahltan Stikine Total 

2 6 11.58 0.00 0.00 0.00 2.50 0.95 3.45 
2 7 11.17 0.00 0.00 0.00 3.94 0.63 4.57 
2 8 10.08 0.40 0.00 0.00 1.19 0.30 1.88 
2 9 11.25 0.36 0.00 0.36 0.36 1.33 2.40 
3 0 11.25 0.00 0.00 0.00 0.27 1.42 1.69 

Total 55.33 0.75 0.00 0.36 8.26 4.63 13.99 

Migratory Timing (Proportion of CPUE by Week) 

Stock Group 
Stat 
Week Ak. I Ak.11 Nas-Ske Tahltan Stikine Total 

Total 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 

a Analysis is for age-1.3 and -0. fish only since samples were 
too small to estimate stock composition of other age groups. 
Age-1.3 fish comprised 71% of the total catch. 



Appendix D.7. Estimated contributions of sockeye salmon stock groups to Alaska's Subdistrict 108-50/60 

drift gill net test fishery, 1986. 

Catch by Age Class a Standard 90% C.I. 
b 

b 
Error 

Dates Group 1.2 1.3 2.2 2.3 0. Other Total Percent of Total Lower Upper 

6/08-6/28 Ak. I 14 

Wks 24&26 Ak. I1 0 

Nas/Ske 5 

Tahltan 5 2 

Stikine 2 

Total 0 7 3 

6/29-7/05 Ak. I 16 

Week 27 Ak. I1 0 

Nas/~ke 7 

Tahltan 51 

Stikine 5 

Total 5 79 

7/06-7/12 Ak. I 3 

Week 28 Ak. I1 12 

Nas/Ske 6 

Tahltan 67 

Stikine 15 

Total 2 103 

7/13-7/19 Ak. I 12 

Week 29 Ak. I1 13 

Nas/Ske 7 

Tahltan 56 

Stikine 90 

Total 13 178 

7/20-7/26 Ak. I 0 0 0 0.0 

Week 30 Ak. I1 10 0 10 15.9 4.91 2 18 

Nas/Ske 0 0 0 0.0 

Tahltan 0 0 0 0.0 

Stikine 4 2 5 47 74.6 11.62 28 6 6 

Total 4 5 2 1 1 5 0 63 

Ak. I 45 0 45 8.0 15.56 19 71 

Ak. I1 35 0 35 6.2 25.45 0 7 7 

Fishery Nas/Ske 25 0 2 5 4.4 15.96 0 51 

Total Tahltan 226 0 226 40.1 20.33 193 259 

Stikine 154 14 168 29.8 28.49 121 215 

Total 24 485 4 36 14 0 564 

a Samples were too small to estimate stock composition for other than age-1.3 and -0. fish. 
b 
The standard errors are minimum estimates since only two ages were classified. 



Appendix D.8. Estimated CPUE and migratory timing of sockeye 
salmon stock groups in Alaska's Subdistrict 
108-50/60 drift gill net test fishery, 1986. a 

CPUE (Catch per Boat Hour) 

Stock Group 
Stat Boat 
Week hours Ak. I Ak.11 Nas-Ske Tahltan Stikine Total 

Total 52.45 4.35 3.31 2.40 21.66 16.08 47.79 

Migratory Timing (Proportion of CPUE by Week) 

Stock Group 
Stat 
Week Ak.1 Ak.11 Nas-Ske Tahltan Stikine Total 

Total 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

a Analysis is for age-1.3 and -0. fish only since samples were 
too small to estimate stock composition of other age groups, 
age-1.3 fish comprised 86% of the total catch. 



Appendix D.9. A comparison of stock composition estimates for 
sockeye salmon caught in the District 106 
commercial and test drift gill net fisheries, 
1986. 

Date and 
Statistical 
Week 

-- -- 

106-41 106-30 

Catch Test Catch Test 

6/15-6/21 Ak. I 1,659 5 1 553 2 8 
Week 25 Ak. I1 0 8 2 7 5 

Nas/Ske 287 11 6 4 1 
Tahltan 0 0 0 0 
Stikine 0 0 0 0 
Total 1,946 7 0 644 3 4 

6/22-6/28 Ak. I 2,527 6 5 537 
Week 26 Ak. I1 14 15 4 6 

Nas/Ske 444 12 5 9 
Tahltan 62 3 0 
Stikine 0 0 0 
Total 3,047 9 5 642 

6/29-7/05 Ak. I 8,585 9 5 3,539 120 
Week 27 Ak. I1 536 8 7 4 2 6 

Nas/Ske 2,377 2 3 673 14 
Tahltan 1,175 3 9 0 
Stikine 4 2 0 7 0 0 
Total 13,093 13 6 4,295 160 

Ak. I 12,771 2 11 4,629 14 8 
Ak. I1 550 3 1 14 7 3 1 

Fishery Nas/Ske 3,108 4 6 796 15 
Total Tahltan 1,237 6 9 0 

Stikine 420 7 0 0 
Total 18,086 3 0 1 5,581 194 



Appendix E.1 .  Log-likelihood (G) values for a comparison of the weekly 
in-season and postseason stock composition estimates 
for Alaska's Subdistrict 106-41  commercial drift gill 
net sockeye salmon harvest, 1986 .  

Date Stock Grouping 
and 
Week Estimate Alaska Nass/Ske Tahltan Stikine Total G 

6 /15 -6 /21  In 5 6  4  110  2  3  7  7  0  3  
Week 2 5  Post 60 8  1 0 6  1 1 716 

Total 1172  216 2  4  8  1419  30 .740  

6 /22-6 /28  In 469 63  5  1 1 5  598 
Week 2 6  Post 496 8  8  1 3  1 598 

Total 966 150  6  4  1 6  1196  43 .872  

6 /29-7 /05  In 380 6  1 9  3  2  6  559  
Week 27 Post 4 1 0  107  5  3  1 9  589  

Total 790 1 6 8  1 4  6  4  4  1148  25 .219  

7 /06-7 /12  No Commercial Fishery 
Week 28 

7 /13-7 /19  No Commercial Fishery 
Week 29  

7 /20 -7 /26  In 499 154  1 1 655 
Week 30 Post 5 1 1  1 4  3 1 4 659 

Total 1010  297 2 5 1314  2 . 7 9 7  

7 /27-8 /02  In 385 1 4 5  2  7  1 2  570 
Week 3 1  Post 437 1 4 3  2  2  1 602 

Total 822 288 4  9  13 1172  1 6 . 2 2 2  

8 /03 -8 /09  In 5 7  1 504 1 7 1  9  1 2 5 5  
Week 32 Post 603  471  219  1 1294  

Total 1174  975 390 1 0  2549 1 4 . 7 7 7  

In 2797 700 1 9 9  6  3  3759 
Totals Post 2929 8 0 1  8  7  2  3  3840 

Total 5726 1 5 0 1  2  8  7  8  5  7599 7 3 . 6 4 3  



Appendix E.2. A comparison of the in-season and postseason initial 
and adjusted weekly stock composition estimates for 
Alaska's Subdistrict 106-41 commercial drift gill net 
sockeye salmon harvest, 1986. 

Initial Estimates Adjusted Estimates 
Stat. 
week Group In Post Change In Post Change 

6/15-6/21 Alaska 64.9 
Week 25 Nas/Ske 21.1 

Tahltan 10.6 
Stikine 3.4 

6/22-6/28 Alaska 59.7 
Week 26 ~as/Ske 19.3 

Tahltan 15.6 
Stikine 5.4 

6/29-7/05 Alaska 49.4 
Week 27 Nas/Ske 22.2 

Tahltan 21.7 
Stikine 6.7 

7/06-7/12 No fishery 
Week 28 

7/13-7/19 No fishery 
Week 29 

7/20-7/26 Alaska 59.1 
Week 30 ~as/Ske 27.3 

Tahltan 8.6 
Stikine 5.1 

7/27-8/02 Alaska 50.5 
Week 31 Nas/Ske 32.9 

Tahltan 10.5 
Stikine 6.0 

8/03-8/09 Alaska 53.6 
Week 32 Nas/Ske 32.9 

Tahltan 8.6 
Stikine 4.9 

Alaska 53.4 61.9 8.5 71.5 72.9 1.4 
Fishery Nas/Ske 28.7 23.7 -5.0 21.0 23.3 2.3 
Totals Tahltan 12.3 6.5 -5.8 5.6 3.0 -2.5 

Stikine 5.6 7.9 2.3 1.9 0.8 -1.1 



Appendix E.3. Age specific initial in-season stock 
composition estimates for sockeye salmon 
harvested in Alaska's Subdistrict 106-41 
commercial drift gill net fishery, 1986. 

Proportion of Fish by Age Class 
Stat. 

Date Week 1.2 1.3 2.2 2.3 Other 

Alaska 

Tahltan 

0.903 0.540 0.614 0.557 a 

0.820 0.460 0.489 0.483 
0.828 0.310 0.750 0.349 0.413 

No fishery 
No fishery 

0.708 0.320 0.900 0.436 
0.500 0.280 0.611 0.741 0.436 
0.596 0.280 0.680 0.635 0.449 

0.081 0.210 0.295 0.182 
0.140 0.160 0.289 0.156 
0.125 0.180 0.250 0.302 0.186 

No fishery 
No fishery 

0.275 0.250 0.075 0.202 
0.500 0.270 0.389 0.155 0.284 
0.365 0.240 0.320 0.269 0.276 

6/15-6/21 25 0.016 0.120 0.068 0.091 b 

6/22-6/28 26 0.040 0.160 0.133 0.126 
6/29-7/05 27 0.047 0.220 0.000 0.279 0.181 
7/06-7/12 28 No fishery 
7/13-7/19 29 No fishery 
7/20-7/26 30 0.025 0.090 0.025 0.063 
7/27-8/02 31 0.000 0.150 0.000 0.034 0.091 
8/03-8/09 32 0.038 0.110 0.000 0.058 0.072 

Stikine 

6/15-6/21 25 b 0.040 b 0.023 0.000 
6/22-6/28 26 0.053 0.089 0.000 
6/29-7/05 27 0.073 0.000 0.070 0.056 
7/06-7/12 28 No fishery 
7/13-7/19 29 No fishery 
7/20-7/26 30 0.060 0.000 0.037 
7/27-8/02 31 0.068 0.000 0.069 0.052 
8/03-8/09, 32 0.068 0.000 0.038 0.041 

a No age-2.2 fish were analyzed in weeks 25, 26, or 30. 
The were no historical standards for Tahltan age-2.2 fish 
and Stikine age-1.2 and -2.2 fish. 



Appendix E.4. Age s p e c i f i c  a d j u s t e d  in-season s tock  
composition e s t i m a t e s  f o r  sockeye salmon 
ha rves t ed  i n  Alaska's S u b d i s t r i c t  106-41 
commercial d r i f t  g i l l  n e t  f i s h e r y ,  1986. 

Propor t ion  of  F i sh  by Age Class  
S t a t .  

Date Week 1.2 1.3 2.2 2.3 Other 

Alaska 

Tahl tan 

0.000 
0.000 
0.000 

No f i s h e r y  
No f i s h e r y  

0.157 
0.338 
0.362 

S t i k i n e  

1.000 
1.000 
1.000 

No f i s h e r y  
No f i s h e r y  

0.843 
0.662 
0.638 

0.000 0.033 0.067 0.028 b  

0.000 0.099 0.119 0.077 
0.000 0.195 0.294 0.159 

No f i s h e r y  
No f i s h e r y  

0.000 0.000 0.000 0.000 
0.000 0.084 0.000 0.047 
0.000 0.023 0.000 0.012 

2 5 b 0.011 b  0.000 0.000 
2 6 0.033 0.000 0.000 
2 7 0.065 0.000 0.044 
28 No f i s h e r y  
29 No f i s h e r y  
3 0 0.000 0.000 0.000 
3 1 0.038 0.000 0.021 
3 2 0.014 0.000 0.007 

a No age-2.2 f i s h  were analyzed i n  weeks 25, 26, o r  30. 
The were no h i s t o r i c a l  s tandards  f o r  Tahl tan age-2.2 f i s h  
and S t i k i n e  age-1.2 and -2.2 f i s h .  



Appendix E . 5 .  Age specific initial postseason stock 
composition estimates for sockeye salmon 
harvested in Alaskar s Subdistrict 1 0 6 - 4 1  
commercial drift gill net fishery, 1 9 8 6 .  

Proportion of Fish by Age Class 
Stat. 

Date Week 1 . 2  1 . 3  2 . 2  2 . 3  Other 

Alaska 

Tahltan 

6 / 1 5 - 6 / 2 1  
6 / 2 2 - 6 / 2 8  
6 / 2 9 - 7 / 0 5  
7 / 0 6 - 7 / 1 2  
7 / 1 3 - 7 / 1 9  
7 / 2 0 - 7 / 2 6  
7 / 2 7 - 8 / 0 2  
8 / 0 3 - 8 / 0 9  

Stikine 

6 / 1 5 - 6 / 2 1  2 5  
6 / 2 2 - 6 / 2 8  2 6  
6 / 2 9 - 7 / 0 5  2 7  
7 / 0 6 - 7 / 1 2  2 8  
7 / 1 3 - 7 / 1 9  2 9  
7 / 2 0 - 7 / 2 6  30  
7 / 2 7 - 8 / 0 2  3 1  
8 / 0 3 - 8 / 0 9  3 2  

0 . 8 1 0  0 . 8 5 1  
0 . 7 6 2  0 . 6 7 0  
0 . 7 9 7  0 . 5 8 0  

No fishery 
No fishery 

0 . 6 3 9  0 . 6 5 0  
0 . 5 4 6  0 . 5 6 0  
0 . 4 7 3  0 . 6 1 0  

0 . 1 6 0  0 . 1 0 9  
0 . 2 0 2  0 . 1 6 0  
0 . 1 4 1  0 . 1 7 0  

No fishery 
No fishery 

0 . 2 5 0  0 . 2 2 0  
0 . 3 2 7  0 . 2 2 0  
0 . 4 8 1  0 . 2 4 0  

0 . 0 0 0  0 . 0 4 0  
0 . 0 0 0  0 . 1 1 0  
0 . 0 0 0  0 . 1 8 0  

No fishery 
No fishery 

0 . 0 0 0  0 . 0 2 0  
0 . 0 0 0  0 . 1 2 0  
0 . 0 0 0  0 . 0 3 0  

0 . 0 3 0  0 . 0 0 0  
0 . 0 3 6  0 . 0 6 0  
0 . 0 6 3  0 . 0 7 0  

No fishery 
No fishery 

0 . 1 1 1  0 . 1 1 0  
0 . 1 2 7  0 . 1 0 0  
0 . 0 4 6  0 . 1 2 0  



Appendix E . 6 .  Age specific adjusted postseason stock 
composition estimates for sockeye salmon 
harvested in Alaska's Subdistrict 1 0 6 - 4 1  
commercial drift gill net fishery, 1 9 8 6 .  

Proportion of Fish by Age Class 
Stat. 

Date Week 1 . 2  1 . 3  2 . 2  2 . 3  Other 

Alaska 

Tahltan 

Stikine 

0 . 8 8 3  0 . 8 8 7  
0 . 8 7 6  0 . 8 4 4  
0 . 8 9 0  0 . 7 2 1  

No fishery 
No fishery 

0 . 7 2 0  0 . 7 7 4  
0 . 6 8 2  0 . 7 1 3  
0 . 4 9 2  0 . 7 2 0  

0 . 1 1 7  0 . 1 1 3  
0 . 1 2 4  0 . 1 3 2  
0 . 1 1 0  0 . 1 6 8  

No fishery 
No fishery 

0 . 2 3 9  0 . 2 2 6  
0 . 3 1 0  0 . 2 2 3  
0 . 5 0 8  0 . 2 8 0  

0 . 0 0 0  0 . 0 0 0  
0 . 0 0 0  0 . 0 2 4  
0 . 0 0 0  0 . 1 1 1  

No fishery 
No fishery 

0 . 0 0 0  0 . 0 0 0  
0 . 0 0 0  0 . 0 6 4  
0 . 0 0 0  0 . 0 0 0  

0 . 0 0 0  0 . 0 0 0  
0 . 0 0 0  0 . 0 0 0  
0 . 0 0 0  0 . 0 0 0  

No fishery 
No fishery 

0 . 0 4 1  0 . 0 0 0  
0 . 0 0 8  0 . 0 0 0  
0 . 0 0 0  0 . 0 0 0  



Appendix E . 7 .  Log-likelihood (G) values for a comparison of the weekly 
in-season and postseason stock composition estimates 
for Alaska's Subdistrict 106-30 commercial drift gill 
net sockeye salmon harvest, 1986.  

Date Stock Grouping 
and 
Week Estimate Alaska Nass/Ske Tahltan Stikine Total G 

6 /15 -6 /21  In 12  3  2  2  4  
Week 25 Post 132  1 5  1 

Total 255 3 7  5  

6 /22-6 /28  In 165  90 1 
Week 26  Post 230 2  4  1 

Total 395 11 4 2  

6 /29-7 /05  In 2 5  6  4  2  4  2  
Week 27  Post 296 5  6  2  

Total 552 9  8 4 4  

7 /06-7 /12  No Commercial Fishery 
Week 28 

7 /13-7 /19  In 490 8  2  4  
Week 29  Post 573 3 5  1 

Total 1063  117  6  

7 /20-7 /26  In 215 3  5  14  
Week 30 Post 5 0 1  8 8  1 

Total 717 1 2 2  1 5  

7 /27-8 /02  In 4 6 1  135  1 
Week 3 1  Post 496 1 3 2  1 

Total 958 2  67 2  

8 /03-8 /09  In 605 519 224 
Week 32 Post 627 5 3 1  223  

Total 1232 1050  447 

In 1734 542 6  4  4  7  2387 
Totals Post 2 1 8 1  532 1 8  2 7 2 1  

Total 3915 1074  6 5 5  5  5108 142 .263  



Appendix E.8. A comparison of the in-season and postseason initial 
and adjusted weekly stock composition estimates for 
Alaska's Subdistrict 106-30 commercial drift gill net 
sockeye salmon harvest, 1986.  

Initial Estimates Adjusted Estimates 
Stat. 
Week Group In Post Change In Post Change 

6 /15 -6 /21  Alaska 69.4 82.4 
Week 25 Nas/Ske 16 .2  13 .0  

Tahltan 10 .8  3 .5  
Stikine 3.6  1.1 

6/22-6/28 Alaska 76.7  77.0 
Week 26 Nas/Ske 18.0 18 .9  

Tahltan 4.0 0 .6  
Stikine 1 . 3  3 .5  

6 /29-7 /05  Alaska 64.2 70 .6  
Week 27 Nas/Ske 1 7 . 3  19 .0  

Tahltan 1 3 . 2  7.2 
Stikine 5 .3  3 .2  

7 /06-7 /12  No fishery 
Week 28 

7 /13-7 /19  Alaska 74.7  8 1 . 1  
Week 29  Nas/Ske 15 .7  12 .8  

Tahltan 4.2  1 .9  
Stikine 5 .4  4.3 

7 /20-7 /26  Alaska 65.0 73.9 
Week 30 Nas/Ske 15 .0  21.9 

Tahltan 12 .0  0.8 
Stikine 8.0  3.3 

7 /27-8 /02  Alaska 67.7 71.0 
Week 3 1  Nas/Ske 20.2 23 .4  

Tahltan 4.7 3 .5  
Stikine 7.4  2 . 1  

8 /03-8 /09  Alaska 65.3 57.3 
Week 32 Nas/Ske 26.0  28.2 

Tahltan 5.5 3 .5  
Stikine 3 . 1  11.1 

Alaska 67.6 70 .5  
Fishery Nas/Ske 1 9 . 4  21 .7  
Totals Tahltan 7 . 1  3 .0  

Stikine 5 .9  4.8 



Appendix E.9. Age specific initial in-season stock 
composition estimates for sockeye salmon 
harvested in Alaska's Subdistrict 106-30 
commercial drift gill net fishery, 1986. 

Proportion of Fish by Age Class 
Stat. 

Date Week 1.2 1.3 2.2 2.3 Other 

Alaska 

6/15-6/21 
6/22-6/28 
6/29-7/05 
7/06-7/12 
7/13-7/19 
7/20-7/26 
7/27-8/02 
8/03-8/09 

0.694 a 0.417 
0.767 0.426 

0.857 0.627 0.600 0.409 0.628 
No fishery 

0.887 0.743 0.652 0.714 0.739 
0.650 0.359 

0.560 0.707 0.000 0.667 0.583 
0.612 0.647 0.773 0.632 0.642 

Tahltan 

0.162 0.097 
0.180 0.100 

0.143 0.120 0.400 0.409 0.169 
No fishery 

0.097 0.140 0.348 0.169 0.155 
0.150 0.083 

0.400 0.180 0.000 0.152 0.174 
0.367 0.250 0.267 0.224 0.256 

Stikine 

2 5 0.108 b 0.065 
2 6 0.040 0.022 
2 7 0.000 0.190 0.045 0.129 
28 No fishery 
2 9 0.016 0.050 0.052 0.042 
3 0 0.120 0.066 
3 1 0.040 0.070 0.000 0.041 
3 2 0.020 0.060 0.105 0.055 

2 5 b 0.036 b 0.000 
2 6 0.013 0.000 
2 7 0.063 0.136 0.052 
28 No fishery 
2 9 0.067 0.065 0.053 
30 0.080 0.044 
31 0.043 0.182 0.064 
32 0.043 0.039 0.031 

a Only age-1.3 fish were analyzed in weeks 25, 26, and 30. 
The were no historical standards for Tahltan age-2.2 fish 
and Stikine age-1.2 and -2.2 fish. 



Appendix E.lO. Age specific adjusted in-season stock 
composition estimated for sockeye salmon 
harvested in Alaska's Subdistrict 106-30 
commercial drift gill net fishery, 1986. 

Proportion of Fish by Age Class 
Stat. 

Date Week 1.2 1.3 2.2 2.3 Other 

Alaska 

6/15-6/21 25 0.653 a 0.392 
6/22-6/28 26 0.648 0.360 
6/29-7/05 27 1.000 0.549 0.620 0.354 0.595 
7/06-7/12 28 No fishery 
7/13-7/19 29 1.000 0.689 0.678 0.877 0.743 
7/20-7/26 30 0.603 0.333 
7/27-8/02 31 0.685 0.541 0.000 0.964 0.579 
8/03-8/09 32 0.628 0.392 0.769 0.817 0.538 

6/15-6/21 25 0.112 0.067 
6/22-6/28 26 0.352 0.196 
6/29-7/05 27 0.000 0.048 0.380 0.360 0.095 
7/06-7/12 28 No fishery 
7/13-7/19 29 0.000 0.130 0.322 0.088 0.124 
7/20-7/26 30 0.095 0.052 
7/27-8/02 31 0.315 0.241 0.000 0.036 0.169 
8/03-8/09 32 0.372 0.238 0.231 0.149 0.232 

Tahltan 

Stikine 

0.018 b 0.011 
0.000 0.000 

0.000 0.147 0.000 0.097 
No fishery 

0.000 0.000 0.035 0.005 
0.037 0.020 

0.000 0.000 0.000 0.000 
0.000 0.000 0.035 0.006 

2 5 b 0.006 b 0.000 
2 6 0.000 0.000 
2 7 0.049 0.000 0.032 
28 No fishery 
2 9 0.050 0.000 0.032 
3 0 0.025 0.014 
3 1 0.023 0.000 0.012 
32 0.027 0.000 0.015 

a Only age-1.3 fish were analyzed in weeks 25, 26, and 30. 
There were no historical standards for Tahltan age-2.2 fish 
and Stikine age-1.2 and -2.2 fish. 



Appendix E . l l .  Age s p e c i f i c  i n i t i a l  pos t season  s tock  
composition e s t ima te s  f o r  sockeye salmon 
harves ted  i n  Alaska's S u b d i s t r i c t  106-30 
commercial d r i f t  g i l l  ne t  f i s h e r y ,  1 9 8 6 .  

Propor t ion  of  F ish  by Age C la s s  
S t a t .  

Date Week 1 . 2  1 . 3  2 . 2  2 . 3  Other 

Alaska 

2  5 0 . 2 9 8  0 . 9 4 7  0 . 8 3 8  0 . 6 0 6  0 . 7 4 5  
2  6  0 . 2 9 8  0 . 8 5 3  0 . 8 0 2  0 . 6 0 6  0 . 7 4 5  
2  7  0 . 3 1 8  0 . 7 6 0  0 . 7 6 0  0 . 6 1 7  0 . 5 0 0  
2 8  No f i s h e r y  
2  9  0 . 3 7 7  0 . 8 0 3  0 . 8 7 2  0 . 6 3 8  0 . 7 5 4  
3  0  0 . 5 2 6  0 . 6 8 2  0 . 7 9 0  0 . 6 5 1  0 . 8 0 4  
3  1 0 . 5 4 2  0 . 5 7 6  0 . 7 6 0  0 . 7 2 7  0 . 8 1 3  
3 2  0 . 4 1 0  0 . 4 5 7  0 . 6 0 4  0 . 7 3 6  0 . 6 4 8  

Tahl tan  

2  5 0 . 0 5 3  0 . 0 9 5  0 . 3 9 4  0 . 2 1 3  0 . 1 1 7  
2 6  0 . 1 2 2  0 . 1 4 9  0 . 3 9 4  0 . 2 1 3  0 . 1 7 4  
2  7  0 . 2 0 0  0 . 1 1 0  0 . 3 8 3  0 . 4 0 9  0 . 1 7 5  
2 8  No f i s h e r y  
2  9  0 . 1 6 4  0 . 0 6 9  0 . 3 6 2  0 . 1 5 6  0 . 1 1 7  
3  0  0 . 2 5 8  0 . 1 8 0  0 . 3 4 9  0 . 1 2 4  0 . 1 9 7  
3  1 0 . 3 8 4  0 . 1 8 0  0 . 2 7 3  0 . 1 3 1  0 . 2 0 6  
3  2  0 . 4 3 2  0 . 2 2 8  0 . 2 6 4  0 . 2 1 9  0 . 2 5 1  

S t i k i n e  

6 / 1 5 - 6 / 2 1  
6 / 2 2 - 6 / 2 8  
6 / 2 9 - 7 / 0 5  
7 / 0 6 - 7 / 1 2  
7 / 1 3 - 7 / 1 9  
7 / 2 0 - 7 / 2 6  
7 / 2 7 - 8 / 0 2  
8 / 0 3 - 8 / 0 9  

2  5 0 . 0 0 0  0 . 0 5 4  
2  6  0 . 0 0 0  0 . 0 1 0  
2  7  0 . 0 0 0  0 . 1 0 0  
2 8  No f i s h e r y  
2  9  0 . 0 0 0  0 . 0 2 0  
3  0  0 . 0 0 0  0 . 0 1 0  
3  1 0 . 0 0 0  0 . 0 5 0  
3 2  0 . 0 0 0  0 . 0 5 0  

- 

2  5 0 . 0 0 0  0 . 0 1 4  
2  6  0 . 0 2 4  0 . 0 4 0  
2  7  0 . 0 4 0  0 . 0 3 0  
2 8  No f i s h e r y  
2  9  0 . 0 3 3  0 . 0 3 9  
3  0  0 . 0 6 1  0 . 0 2 0  
3  1 0 . 0 4 1  0 . 0 1 0  
3  2  0 . 1 1 1  0 . 1 1 9  



Appendix E . 1 2 .  Age specific adjusted postseason stock 
composition estimates for sockeye salmon 
harvested in Alaska's Subdistrict 106-30  
commercial drift gill net fishery, 1 9 8 6 .  

Proportion of Fish by Age Class 
Stat. 

Date Week 1 . 2  1 . 3  2 . 2  2 . 3  Other 

Alaska 

0 . 9 9 0  0 . 9 8 5  0 . 6 3 8  0 . 7 7 7  
1 . 0 0 0  0 . 8  62 0 . 6 3 8  0 . 7 7 7  
0 . 9 1 2  0 . 9 2 2  0 . 6 3 5  0 . 5 1 7  

No fishery 
0 . 9 3 9  0 . 9 6 7  0 . 6 6 3  0 . 8 3 0  
0 . 7 9 3  0 . 8 6 2  0 . 6 8 3  1 . 0 0 0  
0 . 5 8 9  0 . 6 9 9  0 . 8 3 2  0 . 9 4 7  
0 . 4 1 1  0 . 5 3 3  0 . 7 7 8  0 . 7 6 2  

Tahltan 

0 . 0 1 0  0 . 0 1 5  0 . 3 6 2  0 . 2 2 3  
0 . 0 0 0  0 . 1 3 8  0 . 3 6 2  0 . 2 2 3  
0 . 0 8 8  0 . 0 6 5  0 . 3 6 5  0 . 4 2 6  

No fishery 
0 . 0 6 1  0 . 0 3 3  0 . 3 3 7  0 . 1 0 5  
0 . 2 0 7  0 . 1 3 8  0 . 3 1 7  0 . 0 0 0  
0 . 4 1 1  0 . 1 6 0  0 . 1 4 4  0 . 0 5 3  
0 . 4 4 9  0 . 2 6 0  0 . 2 2 2  0 . 1 7 4  

Stikine 

0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
0 . 0 0 0  0 . 0 1 3  0 . 0 0 0  0 . 0 5 6  

No fishery 
0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  

0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  

No fishery 
0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 6 5  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
0 . 0 0 0  0 . 1 4 2  0 . 0 2 4  0 . 0 0 0  
0 . 1 4 0  0 . 2 0 7  0 . 0 0 0  0 . 0 6 4  



Appendix E.13 .  Log-likelihood (G) values for a 
comparison of the weekly in-season 
and postseason stock composition 
estimates for Canada's Stikine River 
commercial sockeye salmon harvest, 
1986.  

Stock Grouping 
Date 
and non- 
Week Estimate Tahltan Tahltan Total G 

6/22-7 /05  In 
Wks 26-27 Post 

Total 

7/06-7 /12  In 
Week 28 Post 

Total 

7/13-7 /19  In 
Week 29  Post 

Total 

7/20-7 /26  In 
Week 30 Post 

Total 

7/27-8 /02  In 
Week 3 1  Post 

In 7 97 482 1279 
Totals Post 8 95 670 1565 

Total 1692 1152  2844 7 .664  



Appendix E.14. A comparison of the in-season and postseason initial 
and adjusted weekly stock composition estimates for 
Canada's Stikine River commercial sockeye salmon 
harvest, 1986. 

Age 1.3 only 

Initial Estimates Adjusted Estimates 
Stat. 
Week Stock In Post Change In Post Change 
- -  - 

6/22-7/05 Tahltan 
Wks 26-27 non-Tah 

7/06-7/12 Tahltan 
Week 28 non-Tah 

7/13-7/19 Tahltan 
Week 29 non-Tah 

7/20-7/26 Tahltan 
Week 30 non-Tah 

7/27-8/02 Tahltan 
Week 31 non-Tah 

Tahltan 64.3 63.6 -0.7 65.7 63.9 -1.8 
non-Tah 35.7 36.4 34.3 36.1 

Age-1.3 and -0. in-season vs all ages post season 

Initial In- vs 
Adjusted Post Adjusted Estimates 

Stat. 
Week Stock In Post Change In Post Change 

6/22-7/05 Tahltan 
Wks 26-27 non-Tah 

7/06-7/12 Tahltan 
Week 28 non-Tah 

7/13-7/19 Tahltan 
Week 29 non-Tah 

7/20-7/26 Tahltan 
Week 30 non-Tah 

7/27-8/02 Tahltan 
Week 31 non-Tah 

Tahltan 
non-Tah 



Because the Alaska Department of Fish and Game receives 
federal funding, all of its public programs and activities 
are operated free from discrimination on the basis of race, 
religion, color, national origin, age, sex, or handicap. 
Any person who believes he or she has been discriminated 
against should write to: 

O.E.0 
U.S. Department of the Interior 
Washington, D.C. 20240 
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