
rf; ;(' 
--U-,n""'i'-t- (:! d S t e. t e. s De partmen t of- the In-t e ri or, < . I .. y.r 1..\ f" Se c r e ta r ' 

F ish Hn d V:ildlife Se rvi c e , j. lbe rt n. Du.y, Di r e ctor 

r i s h e r v Loaf l e t 2 52 

: V'e.s hing t on 25 , D. r; . 

'rIIL nF,CLIFp. f .F" RF.HP.PIL I TA n ON OF 'rHF. 
s orTHEAS Tr:RN ;\ LAS¥I RF.RTlIFG F ISHBRY 

Py Lav>rr e nce lIT . l{oll oe n 
.t~gua tic Riol o g i s t , Di v i s ion of F is h Ar v Pi a l og, 

.Tu l ~r 1 947 

It is now f en e r a lly a c c e p t e d b y t ho s e who have fo l lowe d the c ou rs e 
of the fi sh0r " t o t h fJ p r e s en t tin.e thf' t the de c l ine of -+;h p. southeaste r n 
!· I f'lska. hp r r ing f )_s'h ro r y i n. thG 1 11. t e 1 ')30 ' s wa. s du e t o r e duc e d abun danc e 
of f i sh . u r inr- the pe r iod of d0 cre~ s in r, yi c l ds f o ~l owi , f, 1935 the r e 
wns~ howev e r, nf') .cons e nsu s of opi n i on e i t h or a s t o t;he s l'Tiousne ss of 
t he de cline nor n s t o the r e aso f or this tr '3n d . f rom thA c xpl" ric n ce 
of p r e c ·? di1, p: ~Tears a T'13 jor i ty of t he opo r a tors Gn d fi shC' r mc n b e li ev ed 
th o. t thG supp l :l of he r rinf, s vm s v irtually un l imi t e d an d thp, t flue tua 
tion s in the annu a l yi e lds wo r e due t o v a r iati ons in th e b e havior of 

J . ~ 

t he .fis h . It \'.'as n o t s urp r i sing , th(:: r ofo r e, thD.t warni ngs is sue d by 
the Buren u nf , is he rie s aga inst ov r f i shinr, we r e r .ce i ve d with some 
ske pticism and tha t the r e gu l a ti on s i mpos e d t o r e duc e t h e fishi n g in
t e ns i t y we r e con s i d e r e n b y s ome a s un n e c c s s a r y . ','he. ev i denc e f rcm 
biol o g icu1 inv e stig a ti on i nd ic a t e d , howev e r, that t he de cl i n i nG y i e l ds 
W8 r e a r 8 s u l t of' lowe r e d ~bundf> e e of a t l eas t one i I7lport n t · popul tion 
of he r r ing b rough t ab out by a cOT"lbine. t i on of ove r f i s h i n rm d poor r , 
cruitme n t to the sto cks. 

In an effort t o che ck t h is da c l ine the Bur e a u of Fi s he r i e s r p -
s tricte d fishin e: on the ce.pe OmT''lDne y grounds in 1 :' 39 , a nd pe r . i t t e d 
only e xpprime nta l ope r a t ions i n e ach of t he s e u s ons ~f 19 40 a nd 1 9 41 . 
Be c a us e the s e expa rime nts de T'1on s t r a t Gd t h e, t the ~,bundo.n c e vms v e r y 
low the entir e d i s tri c t we s cl os e d durin~ 1 942 t o allow the stocks 
n chnn c e t o r ebui l d . 

I n 1 9 43 t.he Fis h an d Viildlif e St: rvi c e C ftU tiou s ly r e e- pen r· n the dis -
trict und e r the n ev' r " l!,ul [1 t ion s e tti nl" a gu ota f or e c.. ch s oaso n ' s c £'. tch . 
nnde r this s ys t eI'l the amoun t wh i c h c an b e t a k en e a ch y::-ar is e stablish d 
through th A T"lPflSUr E' r~8 nt of a bu nd !lnce n.nc1 bv the de t rTmin 'l. tion 0 h 
amou n t t h £'o t C fLl1. b e s p...f8 1y r pmovpd wi th nu t end'€',np-e r in the fu tur r supp1 . . 
The f a ir fis h i nr: of 1943 p.n d the g()f)d f i s hin of 1 9.1,4 and 1 0 45 , i ndic t e 
thn t the o.bundnnce ha d mn. r k od1y i ncre Hs cd . Fro T"l the exce l le nt fishi n 
of 1 9 46 and f r om t he s t ud i a s of a b u ndance t ln t hav e b ee n ~do it cnn 
no ~ b ,,' sv f e ly a s s e r t e d t he. t t h e r e stor a tion of t h e sto c Y.: s i n t h is orc a 
ha s b "'''n a c h i e v e d . 'l'h is is n. w.31co!'1c chnnf, A of c i rcums tanc e s f o r thos o 

1 



companies which survived the economic dislocations caused by 1;,he per iod of 
10"'1 abundance and to the f isher men and shor E', or kers -"..no d pend for a live
_lihood on the c.aptUl';e _and proces sing of this r c: sourc€ . 

Scientific s tudie3 of 
pr ogr ess since 1925 and it 
decline and r e stor ation of 
tha t have been accumul a t r= d 
predic ting abundance u pon 
t.o com.rne nt on the probable 

th p s outh east~rn Al aska herring have b.en i n 
is th e purpose of t _i s article t o account for the 
abundance in the lig t of the biolo tcal data 
over tL Gse years ; t o r eviei': t e me thod us ed in 
bi ch the catch quota of each yr;ar is based; an,j 
future of the fish ry in t hi s district . 

RECOR!) OF 'IHE F:i.SHERY 192 '7 t o 1946 

The most s i gnifican t f eature of t his eriod 'as the dec)_ine of the 
fis hery b e t wee n 1927 and 1939 . Vih ile a part of t h is ecl ine lila e a ttr i-
bu t ed to e conomic oond it ions (espe dally t he dePt:ess ion of 1930 , whi ch 
vas f irst r efl ec t ed in th e fisher y in 1931) J t he major contri u t ing factor 
'Jla S a general dEcline in abunjance over t t is ;r rbd . This Iill be demon
s tra t ro d i n a l a t2r s e ction of tbis article . r-S the suP?lj e crcas e .,.ore 
effort wa.s r equir ed t o obta in the large quantities of fish nec ssar' for 
t he: succes sful ope r ation of r edl~tion pl a n s 'f: iU til :; r c sul tha t e 
overh ead cos ts to th~ opc r ,q tors increas ed . Under t he s e con i ions onl 
the most efficie nt pla nts w r s l e to SUT' i ' t ) Becou ing f r t he ir 
r eduction in :lumber from .,; ightee n in 1927 t o on ly f our in 1 .39 . 

In the most r e cent year s (1940 to 19L~6) h is fishery ha s been 
car e full~r r eeu1.a t e by the Fish a n d -'--il lif e S ~r rice i n an --.ffor 0 

ma inta in t~ c.. abundance at, p::'ofi tabl ,; lGv~l s . The r ... l a i ftJ Y srra} 1 annu 1 
catch quota s haVE; dc: t errcd expa:1sion s o tba t on y a f e:'i co pa i cs ha e 
oper a t e.p dur ing these) years . This er iod is not , t r_ .a r efor l:' ) dircc 1-
comparabl e to tb ::: e1:::v .:n j>~ar~ prs cFJ din£ -;:hu! e ri. a r y l' ita ti ns 
on th.: , milgni tude ... of opura tions v/E:; re tfY €. a ailable s:up l i e s of fish a nd 
provailing mar ke t c onditions . Sta tistics of t , G fisher y are sho'ln in 
tabl e 1. 
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Tab l e l.--'Ihe total catch , the number dnd corr.1.Ji .ci.e d r ·Jduct ion capa city 
. f pl a nt s op2r ated, a nd the number a nd comb i ne d t onnage of f i s h ing ve ss .J IS 
engaged i n the sou t hea ster n Alaska he r ring r eduction fis h€, r y for t he years 
1927 thro ugh 1946 . 

Ca t ch 
- - . ------~---T'---------.-.--.--f7 

Nl1mber Comb i ned l i Nu.rrilier of ~ Comb ine d ne t 
Y.:::a r in of r educt ion ve ssels t onnage of 

~atrE; ls P1Rnts ca pa ci t y e ng~ged vc s s s 1s ---- ---

1927 414 , 000 18 3 I 1/.;.6 . 5 70 2 , 146 -' 1928 487 )C:O() 16 1/ 127 . 0 65 2 ,167 
1929 63(' , 000 12 96 . 5 56 1, 888 
1930 . 56'7 , 000 13 129 . 0 63 2, 311 
1931 359. , 800 • 5 '47 .5 25 908 
1932 398 , O'J0 5 ' ,50 . 5 23 38'5 
1933 493 , 000 6 62 . 5 27 994 
1934 535 , 000 7 67 . 5 34 1 , 272 
1935 465 , 000 8 78 . 5 41 1 , 552 
1936 294 , 000 5 48 . 5 

:., 
· 23 876 

1937 403 , 000 2 78 .5 41 1 , 692 
1938 179 , 090 5 48 . 5 26 1 , 056 
1939 160 , 000 . 4 39 . 5 23 853 
1940 none 1 12 . 5 5 162 
1941 15 , 000 1 10 . 0 3 127 
19L .. 2 4/ nom~ 

1943 - / 50 , 000 1 10 .0 4 Hi5 2.J 
1944 6/ IJ4 ,cno '"' 20 .0 .', 347 ~ c 

1945 7/ 196 , OJO 3 32 . 5 12 564 
1946 ~/ 30-,- , 000 3 ·32 . 5 12 659 

" . 
---~----- -.-. --_._-------- --- -- _._-. ----- --- _ .• --------

1/ I n t o ns of r aVJ f i s h per bour 
'5/ _ Ex cludes ve ss e ls whi ch f ished onl y o. s m.a l l par t of the s ea s on 
5/ excluding bar ge tl Per 2. 1 t a ll ( cc.pa c i t y u.nknovm) 
4/ Distr i ct close d in this year 
5/ Ca tch quota of 100 , 000 barr ~; l s 
s/ 
7/ 
8/ 

tI 

tI 

" 

U 

11 

II 

11 2 ()()', CJ(>:; tI · 

11 259 r' ,)(') ~ , .JL \.... II 

11 350 , OCO II 
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EST1'LIStiE erOLOGI L F TS 

The scie ntific studi s tbat have bC0n rrldGe on thE: l~rr ing populations 
in t h is district sincu 1925 have es tabl i sh'J'] c. rta' f nd cJ.mc ntal facts p' r
ta ini:1g t o ab n anc \;. . TId.s informa tio:l 'h i cl' hi! 5 l)een 0 &in~d (ro gtT 
tl:c collection and interpr e tation of data OVLr a long p riod ..... f :yc'Ars now 
ak~s it possibl e to furnish a r ' t ional ~x l~n~ tion for h luc uations 

th a t have occurr nd , but ev .:;n of mor e im ortan ce it pormits an ev lu~ tion 
of abundance in a dvance of tl!e fisring s .... a son . rich is so css ..:ntial 
the pr per 1 a nogeme nt of the fishe r y . 1h mor~ im.or n of hes' fin inRs 
a r e briLfly outlined in t he .fol 0 'l ing p'4r' r pr.s , 

~lineatjon of h E' lh .. rring ions 

Early in the inves tigation it \ a s d u e d ne cessary 1 e e r 
this area wa s inr.abited by ::. sin&lc po ul"ltion or b a s eries inct 
popula ti ns \': i th s c~pa ra t n sp"" ,'ni g md e.d . ng c r t;:~ co . Th.... roolc s c 
s er v C'l tion pre s e nted y the two si tua tions ar qui iff 3r n since: in he 
fo r mer pr otec i on a ffor de ':) any -' r e~ .... .,n 1 in so , .. rn~ sur", ro e C he: 
Vlho l e pop 11a ti n , wher eas in ttl c! 13 e r caS E ro l.C ion in on-' ar~a :0 ld 
ha ve no eff e ct on the; 0 ula tions of ::t jJ.ce. arr:,;ci 

Studie s ( rinc.ipa lly ~. g ing) ha \;. st Oi'.. tr:, tht r a re four .,ajor 
.. e rring populations in so th.:astt.rn ~lasl(a n .. id <l r ... ost easi i cn i!ic.d 
t.hrough the localit r ~ t which tt-!·-:/ sp..'~·TI . In order n t~ve arc 
the Si tka , Cra ig ) J m ea 1 end Koo tznah~o InL t s to c-{s . 
bute t o one or r:lo r e of thE sum:rlcr feE:dL .. area::> a nd t ;r u is 
to prove ilia t ta ch r olloT s 'l r Ct t .,; r .... ·811 r4 fin~d r t .... 
its origin:..l s. a',ming r ounds in .l.: fol lo"'! i ng a r . 

The ::lOS t irrpor =In t f eE; ding area is .8 of 
Sta tistics shov. tha t 70 percent of t. ... ta~ ca .as 
been t?ken there in tr:e pe riod fro . 1929 thro grl are (.; 
stocks th2 t supply t h is a r ea ? Taggino ind ic .?c (.. s h e:: 
fish er y is supplied a1r.ost en tir .:: l ' bj' th·:: Si ti<a r:pa ~'ners e 
in this vicini~' during the sum~er pr rio for e din pur,oses . 
this popul ation als o contribu t~ s in 2~t t o he Ku'u I l and and r ren 
Isla nd gr ounds , its r olp in .,aLt.aining the fist ery a ssumes even gr a ter 
significance . n fact tl"'.e .fish ery ha s t;C. e s o end en t on t is op lc? -
t ion tha t its abun::l n ce lev81 is the measure of s ucces s t _e 
fishery as a VJholt: . For the:: above r eason the di cu. si n of ab n ance i !1 
a 12. t er part of this a r ticl e d 2':l ls exch::.sive _y 'li th the Sitka stock . 

A~undance 

htundance :7lay be defined as th e tot3l nl)m~er of fish in the stoel . In 
herri ng , a s in 2.ny popul a t ion of living crsa tures, the abund2.nce 1 .;; 1 is 
governed by the r Ci tios of b ir ths t o de8 t ts . e add - tion of ne'! indi idua L:, 
to the stocks is be ing cons tantly opposed by r smova throu~l dea t , ( . ncludi 
man ' s tak',:; ) so that only whe n the ga in of younr, to the popula tion cxce c s he 
l os s by lIlor tal i ty will bhe abunda nce ris ~ , ,.~ en tho r ' vers e i s trUE: th e 
abundance wi ll f all . 
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Figure l.--The estimated contribution (in millions of individuals of each year class that 
has completed its existence within the fishery and the anticipated yield of those that 
have made only a partial ~ontribution to date. The year classes shQwn are those that have 
contributed to the fishery during the period of 1929 to 1946. ~'.1 



Factors influencing abund a nce . Gr ea t flu ctuatj.ons in abundance irlde
pendent of thos e caused by ' th e fishery a r e cha r a cteristic of the Al aska herring 
The s e fl uctuations r~ sul t from . th e var ying degr ·.') c s of success which att end t he 
spawning fro~ yea r t o year, so tha t th e r ecruits added t o th8 adult stocks may 
be in some YfJar s excep t iona l l y Yl1.lID<? r ous , a nd in o t h ,]rs 0.xccedlngly scarce . 

. 'I'b i s is expl c?.i n.::d by a di.ff er ence 'in surviv;-l. l dur i ng the early s t ag-e s of 
ex istence ; . e i the r i n the 'dllv eloping eggs , Rmong th e: newly- ha tehc d fry , or 
i n the young i rr.ma ture f is h . 

'Ih is variability in surv i Vrt l bas 2. tremendous effec t 1,l.pon the abund a nce 
of th e s ·tocks, since a poor, . fa ir, 'or abundant br ood m3.Y r e sult f r om th e 
s p;;\1Jming of any pH ti cula r ye ar. Wh6nev8r pr og £'J ny fro m an except iona 11 y 
s uccessful spa.wning r each an age s1..1ff.icien t t o ent er the f isher y , t he n : is 
a mar ked riS e i n tbe abundance l ove l . . Conver sely ,- th e f ailur e; of one or mor e 
spc.wnings .- 1 8:lds t o a dec line in the a.bund a nce l ev el. The fluctuat ~. ons in 
t he size of t he Y6 Clr cla ss 8s wh ich have contr ibuted t o the f i sher y in thE 
period of 1929 through '1946 'a r e shown in Figur e i. 'Ihos e year cla ss es wbj.ch 
have compl e t e d thv i r c ontribution ' (-L e . have pas s<.~d th e tr lOth y(;ar) a r e 
sho'Nn in bl a ck ) while t hOS E: which ha v e ma de only 2. p:irt ial contribution a nd 
whOS e totCJ.l po t lm tia l yield f: 3.S been cva luC'. ted fr om thc: jr contrtbFti0ns to 
dato , a r e shown ·in · dotted outline . 1h e r e l a t ionship of th e s e year cl a ss es 
to the dec'line a nd the r ebabili t ati,on of th E. fish er y is dis cus se d in '1 l ?.t er 
s e c 'ti.on of this n:r'ticle . 

Continuous 0bscrvil tiGn of the :-". p',C:.' Gompos i tion Qf trw ca t ch ba s sLown 
thc. t cer t -ct i n rt:l a tionshi?s occur with r egularity a nd th2. t tM ..: ir eff ect upon 
abund<:-i nce h['1.3 bee n consistent . Over a pe:riocl. Gf :rears tb e num.b i'::r of h ,::rring ' 
in the: :c:atch a t emy Ei ge is , wittin lim. it.s ) in a. fixed r n. tio to th E: numb er of 
tha t .s &mE. ,yoa rclass th;,t W'1 S i.n th e ca tch in the pr~ o (x5ing ye?r . 1h8S ':; r c l <1-
tionships wh ich E~r .J t.ermed r a t ios of' inc r'ement ::md de cFement (since be tween 
c er t 8in a.ge s the r e is an increase (t nd b e tweE;n o thers a decr e2.. s e) wert'..; ob
t a ined by c ompar ing the contribution of the 0 f fspring of ,J. gi v en 9pawning 
in one s eason (a s r c fl8 Gted by its pr",q::entagG in th e (>o. t ch ) wi th the contr ibu
tj on of th::-.. t .<J ams year cla ss si:nila rly ds t f: rminod for the SI:J? son f ollowing , 
a fte r adjus ti.ng ea eI-, percent e.ge to B. cc:ount for c he ng-:.: s in abundance fr om 
to yC8.r . Thi s f'le t r.od pr ovide s a m8ds ur IJ o~ th <'O r a k ?. t wh i ch the memb ers of a 
give n year c l as s incr 'Jase or declinE.! in availc:! bl(; nu.rrl'Jers b e t ween the t wo 
s easons , L e .) with a n increas 2 in a.ge . By r i~ pe<1ting this procedure so a s 
t o include cmT',p:J.ri sons b e twee n. a,ll n8~r ages during ths life s pan of c:t Y2a r 
class in t he fish e :cy , dnd by combining and av~rag ing th e r a tios be t ween 
8.ge s for all of the yc c'.r cl .3.ss c; s r epr e s ented in the fisht.:ry , the aver age 
r ate a t which incremont occurs during the f ir st y eurs in the life of a br ood 
and th e aver age r a t e a t which dec reme nt occurs in that brood during its l a t er 
years wer e obta ined . 
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~, d0r th0 r'slli n .Im i J 01 
~ r (J 4 .4 tim. s fl.S l"1(lny jndi i ual.,. of 
as W" ... ~ C:lll ,~ l t t (.. pr 'c0d 'n (.;~l r ns 
year n th ?l' t: HI \ onl 0 .7" s 
L) . ) : S l 'my 7- y.J' , 
') :wr wi 1. dj ':'ni h 
yl, ·' r . 
<'tg"~ , i is 1 p, 'lrun 
cl". s s 'n ~r th\.. s·o.1 
t.ll i rd year , , .. h i 1..1 1 

unlv, il lbl , 2S t ' J 
in ivi l' l a do . 0c~n~ 

r, 
'.1 t ti ,b1,. 

r.~r Ii ~en cxr.· ~s th~ 

in num1:h' rs 
r }cru' me, t b. ~Le n 

r emo -: d b- rnor t"li '.l , :3 

th L' numb cl r 'i r".i] tbl I'or 
th e resu') t tha t t e year c 
'= it;'h th yc ar , 

:If ... lbu.'"kncl' , 
"'y act ':1.1 coltn t ) is r. h· ,a,,~ 
ri,?cE-ssar y ) r e f') 
1'_ L(lrjs i or er " 
fr ':'m )ft;. r r Yf' r . 
U-. .? ca ch 
r '_ nd of a 0 

i s mElgn ' t ' t) i. -, ny on 
effor . .I j c.? t ch i h Sf''' he~.s 
f .lctuc t · d d. ~ ~ ./ (st:,- tc. t _ 

of the sto cks , LO,le v r , -"h 
" ' ndad each ~'. -, r ) t.L C'''1 .f. L 
in abu d nc ' fro~ : e y .. , 

Th e: uni 0 fist irg fl'o r t 
in (;2 ch t C!1- d;=;,)' fish im; n r il")4 , 
size of ca tell 1"1;.H-lt~ lJy )., '_' r, n "ss;. : 
i n forme r C ".i r s . .1.':'s ~P. J}, ) t.· cl 
the n -,'/f; i gh tect . Y t .:: ' 
tht in eX t o l.t~ r r= L, i mn 
To ~r:~l ke tt:es,~ i:1cic.:..s ~ ir " 2...: co'.r' .... '1( 
to 3. b~ SI2 yt.ct r ) f 100 . nit:: incicr;. s --!tic,. 
dur e :l r e s r:o,m in t ,bL 2 . 
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Table 2. - -Abu.1danee in ]_ cus 0 th~ Sitka herrin po ul t· n . s ca eu rl '" 

from tll e r etur n pe r unit of fis ing effor for th e y . rs 1( 2:j r o "'. 1 ,. , 

y o.r 

J.()29 
1930 
1931 
1932 
193.'3 
1; 34 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 

-- - ----J::D.in~a·nc~ --inc 0X" in- - --- --

t r: r fTlS of ~r r '~ l a ti ve 
number of in : i -idl.!31s 

l Jt5 , C) 

104 .1 
R9 . 1 
75 .4 
76 .3 
75 .8 
48 .3 

118 .1 
121.4 
129 .9 
137 .7 

~\fo t av.:~ ilable 
II !I 

11 .: 

II 

1 :' ;:;'/ cape Omrr,J.~ey 2.r Eo. clos e d 

._--- --_ ._.- --- --_ .... -

a s s . ~~ r 0: l ' 32 i.n .. r.ieh 
the a l.mrlEln c~ t..quRls 10r 

72 .3 
52 .6 
71.3 

10C .O 
'70 . 4 
'72 . 1 
55 .6 
55 .3 
6 .1 
41. 8 

101 .8 
1 ~)5 .4 
1r'J .'j 
1 6 . l: 

.t., Expl;r i rT1 a ntC' .. l opera t , on ; no c::., tch m~l de 

3/ Experime ntal op.c;r ~:ti un -'Il th r ,,- str .i..:::tions or, ·:~·",.P-J Oi:.l antl:·.rt.a 
~/ Lis tri. ct cl os ed -

A dis a d Tom te.gc of th..: ind i c-.:s jus t de s r Lbc;] is t' d. LhC' ron .. : .01 1" 

r ef l ect th ~' totdl nn.nb,r of fish :.n th stocks bl,l r ~c th C:. r t .t., d,-~ r l..L! of 
t h'=. ir ava ilAbili t y 1.1". ea cr. particul:Jr ye:.r . I t 15 r ·:cog i z e. til t t .. <! 

t·tyof fish ~kan in &ny one yea r ~sy b~ e:sily influc c': by w a t c r co -
d Hions gov<~ rning t ilt:: ac i i t~ of the fisLing f1 ~\. t. , or cy 0 I..r ~·c ors 
aff~ cting th '~ t "h,tvior pa ~t _r r, cf hE f' sr.. 'Tt.cr : : o" ) .:> r :5c. or J.. 11 0 

th , indsx i n a s ingle ye::~r over' tha t of thE.: pr c ce.j· ng s "'a on is .0 f,lo<;i 
-=v i dtmC0 of a compa r able ChC':"lgC in abundcIDcu . This f ;l"t r 0 ~ ',' lc;',ilit 
ho·.·.'<.·v er, t ends t o he com e r.SR t or y s inc.:.. for t::dC S ·~i-.SO;) in '1 i h c:. j ~ r :;c; 
con i tio ns ave r esult d in Door ca t 'ues , t .t." r . . 2. S =c n - SL;o son 
f avorc b l e co~d i t io ns hD.ve l ed to good i lds . ~or t !-.is r ~ -:;0 • no 
decline in 2.bund? nce s cn s occurr ed in the fish .. r b . t \ 19~~ 
could bo a ttribute d t o l . ck of Rr~ ilatility :t onl:: . 
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Fi gur e 2.--The oret : ca1 abundance of the Sitka herring population of southeastern Ala~:23~61 
for the period of 1929 through 1946. 



METrl.OD OF r·iANAGE!1EN T 

The knowledge a ccumul a t ed in t he study of t his fish€ry has pr ovided 
a system 'Jf managemen t whi ch qbould gr eatl y aid in stabilizing · th e annual 
yields . This system r equ ires tha t the change s .in abundance be for e told 
s o tha t the fishing i.nte nsity ca n be adju,'3ted t o the anticipated l evel of 
abundance . By this procedur ; it is . possible. t o pr event excessive expans ion 
in periods of h i gh abundance ·and s o avo i d the economic dis l oca t ion associated 
with periods of low abundance . This i s accomplished by establ ish ing catch 
quotas for ea ch s eason . The uotas a r e so s e t as t o assure tha t 8 t l~ast 

5 percent of each year class will survive ·to 'its e i ghth year a nd thus provide 
a n adult popul a tion adequate in number s t o susta in the fish er y ov er th l3 not 
infrequent. pe riods of poor .surv ival . Th is system of management should aid in 
stab ilizing t he annua l yie l ds . 

Predictions . of abur'ldance a r e bas ed on · the obs erva tion th8. t over a period 
of years th e nu'nber of he rr ing in the cat ch a t any a ge i s , within limits , in 
fixed r a. t i o t o the nl:''Tl:::'er s of 'uh :.:d:. s ame .yea r cl a s s '.'1h i ch wHl ent er the 
fish er y in the f o l lowi 'ls S2ason . As 'J'::" SCQ on the I' 2. tios of incr0ment a nd 
de crem~nt th e rr.arm€r i n wh~d"! a t ypi cdl year clas s 'win dis tribu t c: its members 
during i t s s pa n in th e fish t· ry i s s hown in t abl e 3 . 

TablG 3 . --Av8r agf: r a t es a t "gfl i ch a yea r class will contr ibute its numbers 
t o the fish's r y , bas ed on ' the aVer age rate of i ncrement a nd decr(jn1cnt . 

Age 

3rd yea r 
4 t h II 

5th II 

6th iI 

7 th , II 

8th II 

9 th It 

10th II 

and o l d er 

P.;: rcentage 
contributed 

8 . 7 
32 .5 
2 6 . 2 
14 .9 
7 .3 
'"'; I 
') , 4 

.S 

. ~ 

11 

Cu~u~2ted pe r88ntage 
contribut ~d a t e a ch 

'd . 7 
47 .2-
73 .1 .. 
88 .3 
9 5 .6 
9 :) . 0 
99 .8 

100 JJ 



PRE ! CT~0"7 F ,R SEhSOi~ OF 1947 

Because the o.ffspring of any given spawning make their contribution to 
th e fi s her y oVer a. period of years , it b e c ome,s poss ibl e , once a year class 
has ents r cd the f ish er y , to estim9. t e in ad~tance not only its probable con
tr i, a tion for the fol1o,,<;j.r..g year , hut a J.s o . its pr obable yield " during its 
E:n t:'r ~ span in th e fist er y . For example t he tota l contribution of the 1944 
"J'3& 1' class can 'be e s tiI:'.a t ed from its contribut ion a s 3- y8a1' fish · in 1946 , 
;lh :'..l e' the total yield of the 1943 yea r cl2. sS can be estimated from its con
t r ibution a s 3- year f ish in 1945 and as 4- ye2.r fish in 1946 . In like ma nner , 
t e potential contr ibution of ea ch of the year class es expected in the fis h er y 
i~ the coming Stas on can be evaluated except t ha t for the 1945 year cla s s 
\'·h ich will e nte r t h e catch for the first tiT"le j_n 1947. Its probable con
tribution must be necess ar ily ba s ed on th 2 aver age of the contributions of 
3- y dar fis h in the past , a nd conside r abl e devia tion fr om this average may 
be expe c t '3d in anyone year. The t ota l potential y i eld of each year class 
now in th e fish er y, a nd its expected contribution in the s ea son of 1947 , 
a s calcu12. t e d in t :"is "anner ar e shown in t able 4 . 

Thble · 4 .--'le2 r c l a sse s in thE: South<3as t s rn Al a sk2. herr'ing fish er y, the ir 
to t a l po t ential contribution , a nd the ir a nticipa t -- d contribution in 1947 . 
In n i l lions of indivicuals . 

Pot ent:,.,! 1 Con tribution 
!."e'·tr to~' ':-1 1 eX,Pe cte d in ? crcent·J.ge 
clas s con t:. r ibn tion _ ...... ____ J8 47 contr ibution _ __ _ __ • _ ____ 4 

3-;ye ar fish J945 unknO':lm 59 .5 8 . 7 1/ 
4- yea r fish 1944 12/.;.4 . 5 479 .3 69 .9 
5- y·:; a r fisL 1943 J.67 . Lf 43 . 8 6 .Lf 

6- Y8a r fish 1942 492 . 2 73.4 10 .7 
7- yea r .f isr 1\]41 198 . 1 14 . 4 2 .1 
~·· -'.i e ar fish 1940 415 .0 14 .0 2 . 0 
r' ; - y ,y I' f ish 1939 171.3 1 , 5 .2 

1938 62 . 4 , 
. l.. 1 ( - ys·o r f ish 

1./ i-.v","r 2g€: p t.:: r cen tag e contr:'bution made by the year classes wh ich hav e 
E:. nt tO r ed t he fishr.~ r- in the p:J. st 

The concl us ion obtJ. in .d f r o:n. the s e es tirrB t e s of t he most prob2.ble con-
riuution of th2 ~~;;a r cla sse s y;ith in the fish er y is that t he c'.bunda nce vli ll be 

h i gh i n t he s -::.:1. s on of 1947 . The most l ikel~T s ource of devia tion f r om the 
pred icted contr ibut:'ons -Ni11 be in the year cla ss e s of 1944 and 1945 . Th.e 
Gstima tion f the streng th of t he 1944 ye rtr clJ.3 s ha s been obtained f r om i t s 
sinflc c on tribution a s 3- year f i s h in the s eason of 1946 . As eva lua t ed from 
i t s yi ~ ld in t. ,a t S 82.S 0 r. t h is cla ss a prJea r s t o be of outsta nding str e ngth a nd 
its pr e s !nce ~ s 4-ye ~ r fi s h should substrt ntially r a ise the l ev e l of abund a nce 
ov er h ' t of 1946 . 'lh e 1945 year cla ss will enter the fi s h'Jry for the first 
~,~ in 1 47 a nd i ts e s i rra t e d contrioution i s based only on th e ave r a ge 

contr ibution of e n ering Tea r class 6s i n former yer:>rs wbich has a proxins ted 
p0r c n . It can be st~ ted with assurance t ha t th e fishing in 1947 will b e 

ex ce tion lly good . 

12 



F.tICTOPS LI lITIFG .A FTTRTT-:ER EY.:PANS I ON OF '.rEB FI SHRRY 

The number of r eduction plants that can be supnorte d by the he rrin~ 
populations of this district is of vi t a l i mpt"lrtanc6 t o 7.hos e engage . in 
the fishery. rast records show tha t there has been ~r ea ~ expans ion of 
reducti~n , eapacity durir..g periods of high abundan e with J'1any fa ilure s 
in the subeequent periods of low abundance that have fol Loved . The peak 
year Of 0xpansion was in 192 7 when the re were ei~hteen pl ants . Only f our 
of these re.mained in 1!=l 39 : 

ft fair appro~imation of the capacity :,f these populations as r e l a t ed 
to- the si ze of t he ope r at ion vrhich they nay be expected t o support can be ob 
t.a ined by e::Kamininp.: the t ota l ~ri e l ds of the year cl asses which have con
trihuted t o the fishery in the past . mhe se yields as mea suren from the 
catches made on the Cape OI!1J11aney f ishing: grounds ran ge from a low of 50 
million to a hi~h of 982 million individua ls. The ave r a ge y i e l d of all 
"eR.r clas ~es corr,b i ned i s a~)rro.x iJ'1a te l y 230 mi ll ion f i sh . Converte d to 
barre ls ~n the bas is of the average we i ght at each a ge and the percent of 
the total y i e l d contributed at each age t his i~ the equiva l ent of 230 , 00 0 
barrels of 2 50 pounds each . Since, on t he aver age , only 70 percent of the 
district ca tch is compos ed of Cape Omr,aney area ca tches , 30 r,e rc ent may 
be added to t hi s f i gure to ac count f or the c~ntributions from the other 
stocks (principa lly those of the Craig and June au s pavming grl!)unds) . 
Thi s means, then, thp, t unl ess ther e is some unfore s een change i n the 
basic hyi'\r('lgr nphic condit i.ons wh ich gover n the product ive capaci ty of 
these water s , er unless new popula tions ~et ye t und er exploitation ar~ 
di~c~vered,the aver age annua l production will be ·in the ne i g~borhood of 
300,000 barr81s per yes-r. The CE',tch q\lota ef nny yea r may excee d, tr be 
l e ss than this amo un-s, but over a p"3 ried of year s this wi ll be the .expected 
average yie ld. 

'T'he pr es ent high abundanc e will s er VG to t). ttr act dd i t ional inve s t ment 
capita l t~. this f isher~' , 'rhose c_ntempl a ting suoh n move a r e caut i('lncd that 
the catch quota of ea ch year is bos ed sole ly on th8 r c: t e of r e cruitmAnt and 
he s no r a l e,ti en to the number of pl nnts (")r the J11. i nimum ca t ch t ha t each will 
r equire rer a p!'Ofi t tl ble o p(~ r & t ion. The nUInber of nl n.n ts thfl t cnn be sus 
taine d "n ·e.n ave r np;e o.nnua l yi e ld of appr l')xinm. t e l y 30 0 , 000 barr e ls will 
de pend, CiT cours e , on th8 e conomic f c. ctor s inv~l ved .. At pr e sent it i s 
comT"only s ta t 8d t ha t I} s eason' s oper 8.ti on wil l not ]JR.y out on a co.tch of 

< l e ss than 50 , 000 bp,rre ls so t hGt unl nss the r o be 8 chnnge in c ircums t ance 
'hich VT{')uld r educe this minimurl, the pl rmts no\'! ,"' str. blis hed a 1Jpear t", a p

pronch the m~ximum for this di str ict. I t oanr ot r ea sone bl y be cont ended 
tha t mere f ncilitie s n. r e neo ded f or f'1 full utili za tion of the r e s our ce 
since the s e r.sonf' l r eduction c'3.pn.ci ty of of:\.ch of the s e pl ants i s a t l east 
b rice the 50 , 00 0 barre l mi n i nnm rA ~ui r ('d . Fxpansion beyond the pr es ent 
l ev p. l , "ill moen failur e of th0 l e ss ef .: ic i ent pl e.nts ["t sOrPe f utur e da t e 
when r e. crui troent t o the, stock s is 1m'.' . 

DR 
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PRED:!: CT: OF FOR SEASOi{ OF 1947 

Be cause the of fspring of any given spawni ng make t he ir contribution to 
th e fishe r y oVer a per iod of yea r s , i t b e c ome s pos s ibl e , once a year cla ss 
has en t er ed the fish er y , to e s tima t e in advance no t only i t s probable con
tr j.bution for the fo l low J.cg year,. hu t a J.s o . its pr obable y i e ld · 'duri.ng its 
entir e; s pan in th e f isher y . For exampl e t he t o t a l con tribution of t he 1944 
ye2.r cl a ss can be e s tL":1a t ed fr om its contribut ion a s 3- year fish , in 19/+6 , 
','Jhile- the total yield of the 1943 year cl a ss ca n be estimat ed from its con
t r t bution a s 3- year f ish in 1945 and as 4-year f. ish in 1946 . In like ma nn er, 
the po t e ntia l cont ributi on of ea ch of t h e year clas s es expe cted in t he fis h ery 
in th e com i ng s eas on can be evalua t ed except t ha t for the 1945 year class 
\vh ich wi.ll e n t e r t h e catch f o r the fir st tiT'l8 :i.n 1947 . Its probable con
t.ribution mus t be n ecess arily based on th e; a v er age of th e contributions of 
3- y\;ar fish i n th e past , a nd cons i de r a bl e devia t i on from t his a ve r age may 
be expe c t -2d i n a ny one y e.}r. The t ota l potentia l y i e ld of each year cla ss 
now in the fis her y, a nd its expe c t ed con tr i bu tion i n the s eas on of 194'7 , 
a s calcul a ted in t his manner ar e shown i n t a b l e 4 . 

Tabl e, 4 .--Yec'r c l asses in th E: South~as t s r n Al askH her r 'ing fish er y , t he ir 
tota l po t ential contr i bution , a nd the ir a nticipa t ed contribution i n 1947 . 
In millions of indivi duals . 

Age 

3-year fish 
4- year fis h 
5- year fi sL 
6-yea r fis h 
'i- yea r fish 
f. - yecrr fish 
S- year fish 

J. C-ye~' r fish 
a n::] o:i...d e r 

Co:1 t ribut ion 
~:ei\r to t . .:1. 1 ex pe cted in 

.s:lRs? __ . ___ .52.~~IX2_~_l tion _. ~ ______ J::94'_.''-7 _ _ _ 

J945 
1944 
1943 
1942 
1\)41 
1940 
1939 
1938 

un\.;:no':'m 
12/.;.4 . 5 

J. 67 . i, 
492 . 2 
198 . 1 
415 . 0 
17J. .J 

62 . 4 

59 . 5 
479 . 3 

43 . 8 
73.4 
14 . 4 
14 . 0 

1 . 5 , 
• .!.. 

Per centage 
contr ibut ion 

8 . 7 1/ 
69 .9 

6 . L, 
10 .7 

2 . 1 
2 .0 

.2 

1/ Aver 2.gs percentage contr::'bution made by the year clas ses wh ich have 
enter ed the ris[ e ry in ths ~ J. st 

'The concl usion obta i ned fro~ these es tima t es of t he mo s t pr obab l e con
tribution of th2 ~"i;a r cla sses ':iith in the fish er y i s th a t the <".bunda nc e v;i ll be 
high in t he S8Cl son of 1947 . The most l ikel~T s our ce of dev iat i on f r om t he 
pr edicted contr ibutions wi ll be in the year c l a.s s e s of 1944 and 1945 . 'Jbe 
e stima tion of th e streng th of' t he 1944 yerlr cl as s ha s b een obta i ned f r om i t s 
single c ontribution a s J - year f ish in the s eas on of 1946 . As e va lua t ed from 
its yi01d in that s e2.SOr. t b is class apiJea rs t o b e'; of out s t a nding stre ngth a nd 
its pr e s ence a s 4- yea r fi s h s hould sub s t a ntia lly r ai s e t he l eve l of abund a nce 
oVer t ha t of 1946. 'lh e 1945 year cla ss will enter t he fi s hory for the first 
time in 1947 and its es t ilT.a t ed contribut i on i s ba sed only on th e ave r a ge 
contribution of entering yedr classes i n former years wh ich ha s approxir.Bted 
9 percent . It ca n be stCl t ed wi t h as s ura nc e t ha t t h e fishing in 1<14'7 will b e 
exceptionally good . 
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F'.f> . C TO~S L1 HTlrG 

~he number of r eduction plan s hat n e su , r e he rri 
populations ef this district is of i tal imp~r ta. cc to ~ho s e nga i i 
the f ishAry . rast r ecords show that ther has been ~r ea ~ ex ansi n 0 

reductil'm .• apaci ty durir..g . eriods of high a u de 1 e "\ i h anJ fa i 1 ur es 
in. the subee quent periods of low abundance tha h&v E' fel l o ed . h 
.year of expans ien was in 1 92 7 '{hen the r e we e eip;hteen pl n s . Onl, 
ef these remained in 1 ~ 3 9 : 

ft fair a p roxima tien ef the capacity · ~ f these opula iens as r e l d 
to" the si ze of t~e oper a.t ien vrhi ch t he .. t18.y be expected t o supp rt n 0-

tained by examininr, the total Yie l ds of the year cl asses v bich he.' con
trihuted t o the fishe r y in the past . mhese yi e l ds as measur e ~ from he 
ca tche s made on the Cape O!TI1Tlaney fishing: gr ounds ran ge f ro a low f 50 
million to. a hi~h of 982 million individua l s . The avera e .,ield ef all 
yeR. r classe s combined i s a pproxiMate ly 230 li ll ian fish . C erted to 
barre ls ,~n t he bas is of t he aver age 'vei . .,ht at each ar.;e anrl the e r ce t of 
the total " i e l d contribu ted a t eac h age this i~ the equival ent of 230 , 000 
barre ls of 250 ounds each . Since, on the aver a ,e , nl~ 70 pe rcent f h 
district ca tc h is compos ed of Cape Orr~aney a r ea catche s , 30 re r cent may 
be adde d to t his fi gure to ac count f or the c~ntr i utions f r om the othe r 
s tocks (principa lly thos e of the Craig a nd Juneau spavming gr l!lunds) . 
This means, then, th~ t unl ess t here is some unfo.re s een change i n the 
ba sic hyi'\rt:'l gr ophic conditi ons whi ch gover n the product ive capacity f 
these water s , . r unless new popula tions ~~ t ye t under exploitation ar~ 
d i~c~vered,the ave r age annua l production wil l be 'in the nei ghbor h od of 
300 , 000 barr81s per ye s.r. ~he CE'. tch ql,leta ef o.ny yea r ma:r exe d, er be 
l e ss than this amo uni:;, but over a p0r i ed of yea r s t his will be th .exp cted 
average yield. 

'T'he pr es ent high abundanc e will s er VG t(' nttr nct ddition 1 inves t ment 
capital t~. this f ishe ':" '['hos e c_ntempl o.ting such u move 0. e caut_('In d that 
the cat ch quota of each yeRr is bc s ed sol ely on th8 r ~ t 8 of r e crui mp.nt nd 
he s no r e l f:'.t i . n to t he numbe r of iJ l nnts ('lr the minimum co. tch tha t euch will 
r e quire f er a profi t ab l e opE",r &tion . Th nUI:1ber of Dl c.n ts th t can be s s
taine d 1n 'en ave rF\I;e r.:.nnual yi e ld of a ppr "xima t 1.' 300 , 000 bnrr e ls rill 
de pend, 01 ceurs e , on the e conomic fr.:.cter s inv~lve d . t pr osen i is 
cotnI"only stat8d t h t t'. s <,o. son ' s oper t i on will nC"t pay u cntch f 
l e ss than 50 , 000 bEtrr els so thG t un l r)ss t he r e be 6 ch nge in circu s ancp 

Th ich vr{')uld r e duc e this minimu::"1, the pl rtnts no'- ,"' str. lis hed a,pear ,., 
pro Fl.ch the mflx i mum fo r t his district . It oanrot r eas o pbl y be co t ended 
thnt m~r e f nc ili t i e s r e nec de d for F\ fuL utilization of the r e s our ce 
since the s e r. sonr< l r E"'duction c8.p~ c i t: of enc h of these pl ants:'s t l eo.st 
t1.·;ice the 50 , 000 burrel . i .. 1Im m !", P , ri r ert . F'xp ns i on he /ond the 
l eve l , -ill , oen fo.ilur e of thr: l es s ef':ic i c n1:; }Jl .n ,s r.t so ·e f r e 
rhen r ecrui tnvent t o th(; stocks is 1 01'." . 
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