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; r:,ur*eeeg ye6i ts o f  3va.i 1 a b l  e chinook migratory time densities c o d d  n o t  con- - : a  c : i : ~ i ~ l y  A be rer ;o jved i n t o  a mixtt1r.e of papu]aeions, Wb~ndance f~~~~~~~~ 

> J  y g t w ~ - p o p l j  1 it-i c-fi njodel @ere porJper XRari predf ct jof ls  f rc;nl a c;ne-popui a -  . d 
* 4  " 4 

i r k i i  g h  <-z;-i i y  ~ 4 . i  cd speeds cons:: sten*t] y as~oceia ted  w i  t-1 1 ar*ge 
eci :.i;i;:.l-, wi-i'i 1 r:r?ciriier-itj 1 5ffor . t  depressed ",he t e s c f i  sliery ca tch  ., rjai-1 y errors 
qf' ! J ; J : j r i ( ~ y +  $+Jyl *i 3 - , a tb  1 d 7 y n d a n c e  estfrnates ~ m p i  oy-ing 1; njecijail,i s*ti c mode] \Gerle 
l - ~ ! ; i r :  3 !%;> ,A + 3 12 t o  l;b!e erpi i -s of a n  empi r-ic2l t a  

* a  _ 
d r  roe series made1 , a1 though t h e  en-~pi r-i ca ! 

L t ~ j ~ ~ ~ 4 ~ ~ ; 2 k ~ ; ~ ~  hiore acgi;,  - predvi cted t o t a l  abundance .  BoLb model p r o v i e e  i cjt:ai?ti - 
[;it ; y e  njcans o f  predi;i,ing t e s t  f i sheyy  catche 



Aburidarice 1s preemj nent among .the b i  o i  oqi c a i  a t t r i  bu-tes of a fi cjh popul ael: on 
whicl'i are of concern to .fisheries b i o n i c g i s t s .  The primary goal of f i s h e r y  man- 
ag~!:ici?'c -is t a  con%ro*l the explu ib- t* ion  of a population or assemillage 05 popula- .  
%ions S G  as o b t a i n  the maximurn sus$afna$le benefj"k, Maxfmum b e n e f i t  js of"- t, e fi 
synonymous w i t h  maximurfi sus ta ined  y i e l d .  In order to o b t a i n  an e s t i m a t e  of t he  
~ p t l i i i u n  harvest o f  t h e  resource, accurate assessment of t o t a l  a t i~ndance  i s  esst.n- 
t i a l  . Accurate1 y forecasti  ng the magnitude of harvestable surpi us depends upon 
know! edge o f  f u t u t a e  abundance. 

Idhe migr.alory behavi~r cf f  a d i l  t salmonid popu'jatior;s precludes t;k2 use of c l a s c i  c 
<"I csed.-popu;a t i  or] ectirnation methods which ignore t h e  t i m e  dimens-inn. Ivia~agefiient 
henef i t s  *I i ttl e from accurate t o t a l  abundance estimates once the population has 
l f i i g r a t e d  p a s t  the f3isheryG Pra"; L ~ J  eted Lime o f  arri:i~.al and  b i  str l  b u t i o n  a f  abundance 

Z * rjuer x ~ m e  are  biol~gical s t a " c i s t i c s  which are 3.1 so indispensable; t o  salmcjfl mi.i;agcies 
Fort;u!:atel y ,  migr-it.gry ;l"L'imin gf si;aw!mon populations js 3 ~ 0 n i ; e r y a t i ~ e  and p red i~* j -  

6 " 

air l t. pher?o;neniin. 

The concept o f  quant i rFying miqratioii  i n  terms of i t s  time d@i.isisty d i s t r - i b u t j o n  !-!as 
been we'! 1 developed by Mundy ( 1  919 I n  summauly, t h e  time d e ~ s i t y  i s  tl-je r.elati\:e 

"2- $ ak2urrdance o f  nj ig ra t iny  popinlat'ion as a funct ion  of t ime.  Ine time density of' ";he 
poy\ ! l  a t i o n  i s defined w i t h  respect "lo un"d.;yectional njaverrjent t h r o u g h  a f i x e d  
' i ~ c d t i c j n  by a sirigs/e '1 i Fe-h i s to ry  stage of  a p o i ; ~ l a ~ i o n V  Migratory behav io r  i i  
;yieaseju.ed -in uni ts  o f  t ime ,  such t h a t  t h e  probability of occurt-ence of any g i v e n  
j n t f r v a l  of tjrne i s  dependent upo;! t he  l o c a t i o n  of i i ~ t @ r v a l  re la t , jye  to the 
cenrer o f  t h e  migraetion (mean) and  u p o n  .the dispersion of ni igrat ion t h r o u i j h  -time 
( t ~ a r i a n c c ) ,  When t h e  probabiljly assigned to 2ach day o f  t he  migrat? io"  i s  the 
~ r o p n r t i n n  or' t h ~  " r t e l  pop r r l a t i on  arr iving a g iven  day, (he mean arid var.iailce 

t i l t .  : i~le d e n i j  t y  d i  str-ib;jf;jon can be def jned by s tandard  s e a t i  stjca-1 procedure?, 



a * The: i2c~r:o.jn i t - io i l  af riju ! "; ipic s tocks  "1 an ;.xploi ted f i i ic j ra t ing  species i s  ci-acial . 
j r  i i c ~ ~ ~ ~  :973\  rf12+p-v 4 , ~ t r i i a t i r a l l y  l femanstraied - that  "Lhe inaximur,~ y l e ! d  * -? ob.taifiablcl. 

L .  

-i-i-om a : r ? ~ - ~ ~ : . ~  S i t  ..L* , 0-f s"cacks 0.f va\%;ling repr~duc-tive p~_r ten. t ja i  i s  yea'] .;zed only i f  
8 i e;cii 5 i 5 harvested separat;eiy. O ~ e r e x y l o i t a t i o n  of t h e  rgnst product ive racer 

cdi-i rpc  ..., ir . l t i n  g r e a t l y  diminished fcture y i e ld s ,  I n  Nor th  Pac i f i c  sallnon f i s h e ~ i e s ,  
Lec3usf of the t i n a t i o n a l  destina-t ion of groups of stocks, al ' locat-ion of the 
resijurt;e t o  i :~rious user  groups has i nterna t iona*]  jyfipl j caefons.  Hany s t u d i e s  
;ititii. aipl~ycd d i  scriifiinant dna lys i s  t o  c l a s s j f y  major spawriing stocks of P8c i - f  ;c  
p .  . J 8 ~  I..-. iiion, !,~;1;31 "ly by S C ~ ' / @  pawtc;i~i ( e .  y , Cook arid -1 978; Arias and Mgr*aj 1959; -- & i  If-or ,  M d i , n d  i;lessli?ger. 1915; Major elt. a! ; 1975) ,  ]he yenevic: fa~r:dal..ion of 9; igra tory  

> e - " 

I - 5 t h a t  migra tory  tiriiirlg may serve as one o b j e c t i v e  crjtc.rion t o  sep- 
ar.8 t:: si:r:cks (laiindy 5 '379) a n d  ac, an a j  cl t o  management i . 2  optjma*i ' iy explo  i';ing each 
s i~r~ck~ - 



Standard procedures used i n  f i t t i n g  nonlinear equations t o  observed d a t a  minimize - the sum o f  the square deijia-tions from the  expected value. 1 he assumption tha: 
deviations frum the expected va'l ues (residuais) are independent arjd normal ly dis.- 
4. - 2  b 
L) iwuted w i t h  mean zero and constan-i; v~r janc .  i s  usga lF [y  i m p l i c i t  i n  t h e  s t a t i s t - j c a j  
i n fe rences  accompanying these procedures. Even i n  t he  absence of any assumptions 
about  the jo- int  d i s t r i b u t i o n  s f  t h e  random var iables  under cansiderat;jnn, tkie 
:nethod o f  k a s t  squares cari s t i l l  serve $5 a legilicnilte mean.- sf obtaining p g i n t  
estimates o f  the parame"cer values, a1 t h o ~ g h  no ab;jective judgment  of the qua3 i t y  
o f  the e s t i m a t e s  can be made. The minimiration of  the sum OF squared residuais i s  
s t i l l  t he  cr i te r ion  which determines the values o f  the  parameters GF the equa t ion .  

The association o f  probabilities w i t h  proportions by Mundy 1979) tb~as an  important 
conceptual achievement.  The presumption t h a t  proport ions a curate1 y ref l ect prcb- 
a b i  i itni;?i: a s so~ ia te t i  w i t h  d a i i w ?  m i g r a t i o n  enables  tile migratory behavior -to be 
quan t i f ' i ed  i n  ttfr~is 9.f i ts p i - o b a b i l i y  dis.lribwlion, This i s  a subxle,  ye t  =fun-- 
aamer:la] d j  s t f  n i t i o n ,  T'i-obabj 1 i ey dens1 -iy furrci;i oqs a re  ed i 9 a-i : i r j~ t o  

5 ' t h e  szra teyy '  o f  the poplalatioil i t s 2 1  f, avclil ' ing nesn: r ethods i n  pa in t  e s t i x a t e s  
o f  parameters aP the  Funct4an (freund and  Walpole I980 The ~ e t h o d  o f  mon~er~ls 
2nd  tile !netb?cd of maximum 1 i ksl i hood are  examples. The yua l* i fy ing  condl t i o n s  i n  
s u c h  appF.3 . -daihes are t h a t  the f u n c t i o n  sums t o  un i ty  and a l l  probability va-lues a r e  
greater  than  ojfi equal t o  zero, 



Mel;ilri!Js of &at;; col l e r t i on  haile been cans i s t e n t  f o r  1 a s t  14 years ( 1  968-1 987 ) . 
-"" - - 
iij,o zC,-fa-thtjn! gr i i fie% sf 3 ' i /2- - i t ich  * mesh and  one 25 Fathom 5 1/2-Snch mesh g i l l  
i l e t  .rctre fi s h ~ d  i n  i c ~ c a t i o r r s  j udged  tr~ $e productive an6 rcpresen2;atjye of 'ti2e 
piati:,r r -~ve i*  chancels near tI.ie tcsP; f i s h e r y ,  see nets were chosen t o  s t a n d a r d i z e  
4- i, -'%s 

and .3~04d b e p ~ ~ d f n ~ ~  r ~ n  t h e  abi l i j ;y  of personnel Except. bithen cireum- 
5 id:i i i?j prevcz:!<ed, e ~ c i j  ;jet - f ished 24 hours a day and  was checked t \ . - jce d a i l y .  

_I. .t:, ' f), iIj iP {i Z# ~; ;-, -c j i; 'j (; ;). 1 , c ~  {; j 1 -! Q p ir; ~1 <j et f:! ,{- c: A-8 "F 5 -i g 13 j 'f .: - ** ~‘ 
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Excel 1cn.i; sijpdoanar..iec, of the procedures invol  ged i n  the P~x-Je f i k i nc  i v e - t h ~ d  of t i q e  
v " 

eapjes 4 k l  analysis may be f o u n d  g'n ~ c ~ ~ j c i - ~ ~ e l  and Hui;i'.er (737?), Poo le  (1976b), aqd 
Meride'[ i;:;017~ ( '1 981 ) . Assumi:lg t h a t  seri  cs 0.f observations i s  s t a t i o n a r y  o r  
can be made ~ " c t l i o n a r y  by dii;ferzneing or e?mp1oG,iing a sui table  transformation,  2 
~jod:~!  i s  proposed wh-icjq describes a n  observation as 5 fun::tion of pasVt observations 

..-a. !au.tsrqegressi\ie terms) or of p a s t  errors of e s t i m a t e  (riavinq average terms). [he  
e x a c t  ceu.ms n xl~e inodef a r z  ten"r,afvnly ider r t i  f ed by srudj i i  n g  autocorrrl a t ;  

-- . 6 

and par t1  autccorrel a t {  f uilct;izn er,hi b i  ted by t h e  d z t a .  [Re papznr E trnirie t s w -  , , r s g f  
t he  p o s t u l a t e d  modt.i are  @s"Ljlrjated 2nd i-esiciuai egaiiljrlec! $0 eva'l uatc ade- 

.A 1 -a quacy tc j  Lne mode? . i he stilree-step prc.ccss of model i dent-i f i sa t i a in ,  model estirna.- 
L ion ,  and d i a y f j o s  t i  c chr;rki becomes an i terat;ive: y o u t i  ne d e s i  gne.d a aeslii-nate 
the most parsimanious niode! . 

+ *!he n o t a t i o n  used 1 0  the p r e s e n t  study js consis-t_nt w i t h  of Box and ,Jenkins 
(1971.) * A u t o r e y ~ ~ e s s . i v e  mode'ls c f  oi-der n (A!?,), moving ajieuage m0de-i s o f  iJrder 
A afid iiii xed a~ touegress i  ve n-iov i rig al:nrage inodfi) 5 o f  or*r:2r niil (AK~~A, , )  a r . ~ .  

m"? 
%" 

c [ h e  symbol ar resereded f o r  t i ; e  co9ffjcje~t associated w i t h  t i m i l  

obsnrva t-iori i aqijed n "iime i rrterviil s p r io r  to me presellt obs@r.va t i a n ,  r i ~ e  s:fi\?;lilbcj-l 
{.) i 5 -6- b- P. 

"' fi tric paranleteu. assoclalied w i t 1 2  the grri,==re o f  estin~a.t-ian i I  t-jme iri tc;rvals -,-ic;r a 

Ll i t? i,ri$sunt ob.;erua"Lioi.l, The iiesjdua'l eyr.0.. of' the f - ina l  mcdel, d k ,  d y e  a ~ ~ u m e i ,  
t o  be i12depondent and  identical l y  distributed w i t h  mean ~ p p o  af id  variance 

Mea~ dates of yrazjon afici ~ j j r . i d n c c . s  9iej-e caic;ijiatk2:.L iby :;.i;andar<i mclho5j.; ('5pk; 

/q!iridy 1 Yg:/: a ~ t j  others j i jricj c;iyl-eia.ced y i j e h  ijv;tai;!jr: ;irenl;hly i,-ir taip~y;i*t#ures fai- 
/\pr.**;] ;ifid May, as iecc;r*ded by t h ~  Wdl;"iliilr;l M<?iij,!ler S i i ~ ~ j j ~ c ~  j \ l ~ i i j ~  ( lab12 j. 

* f2 "": 9 3. y ,, ip* ;-1 , , , a u- ,*. 1 !kip h. i i i ; !  n q g a t j v e  r $ r ~ ~ 1 & l : j r j ;  . ,  t I \ bi?iiipcr:i t\we s rid ri\rd t l  *?ii i:ci 
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f i  p be. f 6 3  t he  pranounceci shif  ",f niriigratory t i m i d i g  dce to previous env i  ronmen&a 1 
c c n d i t r s f ~ s  can be compenscited for by d e f - i i l h g  t h e  day o f  mjyrat ior ,  w i t h  refeti.ence 

a r e ) 2 $  - - +  m@asl;re of -the earl f e y  environmen-t. The d i  s2cr<bLllion of' proyortifim-r L I ~ ~ S  

of '[owe+- Yukon Riidey t e s t  f i s h e r y  ca tch  averaged the r e l a t f v z  d a y s  f o r  y e & ~ s  
1468 to 1981 i s  presented i n  Figure 2, 

-7.- f ieriva*r. io~ of a predicl;ft?e model w h i  :h incorporates the conservative nat i~re  
o f  t h e  time d. i r r t r i  but - ian  over  generations (Mundy 1 9 7 9 ) ,  "ce dependent d is t i - ibu t ia r r  
sf sequential ciai1,y prcportions, a n d  "the e f f e c t  of environmental a n d  comercial 
.P rac4;ors on i,he tesuf-ishery catch i s  at tempted. The made1 consists o f  two cam- 
poi?ents : ari 3aerage of observed p r o p o r t i o n s  of cgtch across t i l e  a t i \ t c  
days of riligriiti on, c l d  a s t o c h a s t i c  cornpcinerrt d e s c r i b i n g  t h e  d a i  ly devia"lions from 
$-he a ~ y -  /.a a - e  ci values i ;s  a funct ion  of average daily wirjd speed, s~rrounjinq 
ccinimerci;a! e f - F o r L  the  err30rs observed on pp.ior days ;e,-i) , and the d.i f - fej .en~~: 
between the estirf~ated proport ion and observed propor t ion  o f  prior days (a , - i ) .  
Mathe ina t i ca '? ]y  tk iz model i s :  

where the ~ b s k r * v e d  pr90porLlon P, nbse~ve r i  on rela-tive day D, js .tk~e average of t i l e  
&" p r o p d ~  lions ~ ~ , , ~ i j  o w e  $the relat ive days D , . ( i j  (i = 1 to n,;n,, b e i n g  the fiijmtrgr 

L - 
o f  year;  w j  eh recorded catch  on Jay or) pl us an e r r o r  tern1 ! e i j e  series of 
,.. * A  h f i p  "dp l" 

- 
, t r n L ~ i ~  a ~ r a n g e d  seqc~ent ia l ly  by day o f  mi'gration and by year  121,19683 72,196 0 b . c , , 3  

c j g , ~ 9 t ~  s "1 ,23699 - . Y E  k,2981) where s i , y l -  .is @he error a s s o c i a t e d  g 2 t h  say j. 0-f the 
Tn-Lr l ~ , . a ~ ~ ~ i i  r- ( i  ;- 1 ro ir) and  y e a r  y r  ( y r  - /:I68 to 198 .1 ) ,  P o r m ~  a :;!jccr;ss.lon o f  cj$-,a 

w- iiii~uriable rc t i roe analysis. [he parametr-ic series models 1jr.opo;c-tj /--:/ 
Box Jenkr'ris (9976) a r e  used -to derai~e 3 p r e d i c t i v e  func t ion  of  uhe e,. 

1 4 ," 
i; l sun  1 i 2specf;i of  t h e  d'i f -y j  bi!,f;,i oi--[ 0-f gAe.;w. ,{ i; ( p ( $  a$<gt~et, z[;okle-iys f f i t~f in  ur irri 0-f' fi T ~ ~ ~ ~ ~ * ]  E!Cj 

1 I 

h ~ . , ~ . i ~ ~ y ~ o s ~ ~ ~ i i ~ ~ ~ ~ ~ ~ ~ ~ H  Z a K  w f7y o f  t h e  cyr;ois nei;r ,f-qe afinljal filean d a y  {j-f , con:.,., 
1 I* 

\,> 3 y+ c j  + , .E  \a, C) @ s . J . : ,  near p c\ p ,,"- beg.brjilli;g or end r - ~ f  i;kle m j i j ya t j o f i s .  l*ble ~ ~ ~ ~ ~ ~ ~ ~ L ~ - ~ ~  TQQ,~ ,~  
1 '  g P 

3 (:i: syij;;.e rgfjc(; of t h e  a b ~ o i u t e  v a l u e  0.f crie erk*c,r, -bbie s i c ? n  f .i I>,.; ;;! 
*- * , ) @,\ P 1?* sf&- ,,.) 

* .  

L ( L ; ~ : ~ ~ ~ , ~ ~ ~ ~ ~ ~ I ;  :yAr~.fq b e i u ~ i  d -gdeiiti(;ij~j tc2 the ~ j ~ ~ l  q3f I ~ C A  r p+- J 4 fja 1 r . 4  V. , v l  '-% ~3 ) 
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h i -  i-il rr v~y;-ii~i~ce:,  25 deijrcns;-tr-ated by the f i~ns ic i f l j f - icdy~~; .  of khp F-iiaw/iiei; elf {~j.,9cc-s * L. + ? L J c  L . %,# ; \ = 

. . "  
: " 
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-*- ! 
i n e  a u t o c o r r e l a t i o n s  ( A C F  a n d  p a r t f a 1  au tocor re la t ions  (PAC;-') of l a g  1 t u  l a g  20 
d a y s  aue presented g r a p i ~ i  a l l y  i n  F i g u i - e  3 f a r  t h e  years  af the f l a t  I s l a n d  t es t  
Fishery catch.  The large pzdk a t  f a g  1 -in bat!i ACF and P A C i  and t h e  absence f 
l arge peaks a t  o the r  l a g s  imi. i]  i e s  t h a t  srrops Cali be described as e i t h e r  an 
autoregressive process of' l a g  1 day (nIil mode?) or a movinq average process of  
? ag 1 day ( ~ - 4 ~ ~  model 1 .  F i t t i n s  the and A R ~  processes t o  the observed ~i 

e- 1 resu! ks -in i g h t l y  \oi.~er residuil cum-of squares f o r  the AKJ l i i ~ d e j  (Tab1 e L i .  
- w  3 

inerefore the  n q  node! i s  considered to be the more a p p r o p r i a t e  interin! madel f o r  
the errors.  i n c l u s i u n  o f  secondary peaks observed i n  the ACF an 
t h e  positive peak a t  l a g  J days  and negative peak a t  l a g  13 days 
ser ies  models i s  deferred u n t i  1 i n c o r p o r ~ t i c n  05 the average w i n d  speed and  corn- 
mercial e f f o r t  trarrsfel- f u n c t i o n  i n to  the model has keen accompl i shed. 

I n Coi-relogra~s o f  the ACF and  PACF of t he  observed da': iy cummevcial e f fo r t  and -tohi. 
average daily wind speed Figures 4- and  5) demorjstrate t h e  strong dependence o f  
coinmercial e f r ' o r m i i n  p a s t  l i a l ~ e ~  ~f e f f o r t  2nd  t h e  presence of an au",oqrressiiie 
!I e s* <a e' o f  l a g  1 i n  the d i s t r i b u t i ~ n  o f  d a i l y  wind speed. If the errors of the 
tes t  t'i shery ca t ch  a r k  strong 1 y copre? ated c;ij ti: e i  t h e y  v a r i a b l  g : ,  1 arge peaks i 
the r e s i d r i z l  ACF and PACF o f  t h e  rwl - model ( F i g u r ~ e  6) inay be re la ted tn t h e  s t a L -  
! 5 t i  cz l dep~ncierice o f  env i  ronmenta'i factors on p a s t  irleas~~rerirents or' -these f ac to r s .  -- fl.!i. yes-idi;ai s of the -f"i t t ed  .n.q, rn~de l  3i.E compared t o  the average dal:ly wj nd speed 
a n d  corirmerc.ia7 e f f o r t  of 5 diiys af te r  the d a t e  o f  recorded catch back. 4x1 14 days 
bef~ri? t i le catch Lo d i  stern the  r e ' i a t i  onshf p beefis2n the t h r e e  gar ' ;abl  es .  

k A very significant (pc.001 corre!atian 143s , ound between wind speed and corrsiierciai 
e f f ~ r . t .  a n d  the errors on he day o f  recorded t e s t  fishery catch  ( F i g u r e s  7 and  
Tab 1 2) i e * " '  L L I  ilg rt ( t = * I , b , ,  f- . .N; PJ being t h e  t o t a l  number o f  obseiv-ved devia--  

' & xi ons i ~ o r i i  the P?KJ model rcprzscnz [,he ~esidual a from the  AR model ; t h e  tra115fer 
f r ~ n " f j  O W  





Tab l  e 2, S x a t i s t i c s  concerning t h e  time series  models and re1 a t i o n c h i p s  dis-  
cussed i3-i the t ey , t  f o r  F l a t  I s l and  t e s t  f i shery  catches,  1968-1978. 

1 5  he .re>ii.i$~~al ?urn, o f  squares 0-F. "cransfomed ei, where t i  = s i g n  (e . ) I  - 1 
:;i;iii 0-1- a !  i ; ) 1s 7,6337 2 d 

3 .  S t a . , t i s " i s c  srggarding t h e  f i t t e d  nR- .L modei: 

F i t t e d  fiiodf! L, ; -.013012 4 .30442~,-~ i- a ,  

r\esidual suin o f  squares = 6.8612; degrees o f  freedom - 413 

4. S t a t i s t i c s  regarding t h e  f i t t e d   MA^ madel : 

~j t.te-j model = E ,  - - .012983 + .30588at-Z -+ at 

:lLatistic+s r.eydu.d.ir\g the i i i u l t i p l  e "1 ineaje regression n f  average wind speed 
(LC. L" ,I z;qd t h e  conimc-rcjal e f f o r t  i f i )  on errors. 

a .  C o r r e l i t i o r !  coefficients: E f f o r t  and errors: r = -.2514 ( p  <.0007 
Wind a n d  errors:  r = .2390 ( p  <.0001) 













[ ~ l ~ i a l ~ j ~ i s  0-f tile ~ ~ ~ f ~ ~ a l s  ;a,; of Equateion 4 reveal no s i g n i f i c i i n t  deviations 
U I 

Fi-gn: 2 bjh;i;?-n~i 5~2  inode] ( ~ j g u r e  81, The randoinness of t h e  ACF iind PACF are 
-j a d  i c s t j  v p  - o f  6 t- jnie se r i e s  model w h i c h  has s(1ffjcien"ily accounted f o r  t he  deptin- 
aerjce F ues on preceding val ges. C ~ r r e l  a t i o n  c o e f f  i c i  fnts  between t h e  dc, 
w ~ n d  speed, a n d  comi:lercial e f fo r t  a re  a l s o  nons ign i  f i c a n t  fo r  a l l  l a y s  (Fiyu;-e 2). 
if i 5 surbrn; sed t h a t  tile mu'/ t i  regressio~ t r a n s f e r  f i j nc t i on  has adecjuatel y 
ex/ . ! , la inrd t h e  dsper;dei?c~ o f  c a t c h  on wind speed afid the  sirrround.irig conmercial 
-f i 5her.y. 

C i ~ v  i d  l i o n s  fr-om expec ted  d a i l y  r;rog?or"=tions o f  1979, 19851, and 19i31 t e s t  ; i s ~ e r y  
c d  tci;es idere sub jec ted  to t h e  same a n a l  y f s i  p roced i i res  dc.sci-i b:?d above for tilt ~- - 
i j d t  island d a t a  (,see "Tables 4 and 5 ) .  717e l a rge  peak i n  t i l e  ACIT afid PACF at a 
! d d y  i j y  i ~ ~ h j c h  ckisvacterjzed the  F l a t  i : ' ?nd  d a t a  a l s o  6ppcared i n  the  Big E d d y  
UCF and PACF (Figure  1 0 ) .  k secondary pea, iit a 6 day l a g  was a l s o  present. 

bed MA;  model r d ~ !  d n d  P , R ~  m o d ~ l ~  were f i t t e d  tci "r,he errors c i .  , 4 i t h o u g h  t i i f  f i t c  
A" s resulled i r l  a l o ~ i e r  value o f  suni o f  squared deviations ('1.7898 khan the-A2R1 mod(:? 

( i , l g ! 2 ) ,  t h e  d"" I li.;.l-rence was sma'i 1 , I K ~  Q Y S ~ ~ Y "  t o  be c ~ n s i " ; t ~ ~ t  iy-i t h  -the F l a t  I6;9;ind 
acid 1 y.: i 5, a r  ?;I; n;,3de; eilip'l a y ~ d  a s  the intei i m  mode 1 . 

j :; cj  -- e y-+ j \j LI ,.L -4 fr~3-i the tj p ]  e regress i a!! of averaue \.l.i ild speed re.-.. ,.t.iYu@d - % A  &-J/ 
d 

b p f O r e  rp&~y+ -- d ~ r j  c a t c i ~  rs.i-jri;mercial W S  I I e-ffari; f - hp  s ; r ~ ~ ~ ~  (jay t e s t  ,f,is!iery cd,rch or! 
.f-pf3 r-.p .-. ; jL. jdl - 5 ~f $ 1 1 ~  ~ j 3  mode.1 . 

,,a 









S t a t i s t i c s  r e g a r d i n g  the fl4:ting 0-f t h e  PtUa, and  A R ~  models.  
_---_E_I- -" ---- __ "'---_ll̂-pp- *----- "-- -___------ ~--=----"-"-----------"-------- 

\lod.i: M A ,  E~ = b0 t b w -+ b f t p:;: -i- a 
1 t  2-' 21 J- t-1 t 

Model :  AR, ; = L + b w + b f 4 $ i ~ t - l  s a c 0 _ 1 &  2 &: t 

wkpye . .c: -.036759 
0 

-- .005732 b ,  - 

ijum nf sqijar3ps = 1 . 5 2 2 5 ;  degrees o f  freedom = 144 













[ j b i  6. Param-l;er val ues and goodness of  f i t  f o r  the  funct ion  proposed a s  the 
rrjodel t o  describe ser-ies of errors, E,, for 1968-to-1981 t e s t  
f ishery ca tches .  

; a t i  ~ j - 1 :  * .  i.b /.,-.. f ram t h e  f i t t i n q  o f  t h e  ~c riiodel . 
1 

1 / j  
7 The residual i;i~ii! of squares o f  %rapisFc.r*~~ed e where E . = s i g n  ( e ; j /  e i ,  '- s 

7 - I A 4 (sum o f  a l l  $ 1  i s  9,48072 

Average error o f  e s t i m a  tec91,ropsrtion - $, $1 51 1 ,ig 





E 
-15 --I8 -5 8 c 
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(DRYS] OF EFFORT CBWRELRT IONS 



. i gT-ci ; jLl~; - r a f b - w  f 1 % & I %  - * . ->%-  L !I:: t ~ , i . ~ ,  . ~ ~ ~ i . i * . - c g ~ o s ~ i \ , r ,  [.\.- c ,- L..ur-c t i ,  i :oOr*jp! s , *  s l i i  ~ i t h  tr;i:.l~-fFI~- s ~ 1 , -  4 f l i l l t t j ~ n  . i for years (79f;g-;gal ) .  
















































































































































