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IMTRODITCTION

It is now generally accepted by those who have followed the course
of the fisherv to the present time thet the decline of the southeastern
#laske herring fishery in the late 1930's was due to reduced abundance
of fish. During the period of decreasing yields following 1935 there
was, however, nn consensus of opinion either as to the seriousness of
the decline nor as to the reason for this trend. From the experience
of' prec=dirg; years a majority of the opereators and fishermen believed
that the supply of herrings was virtually unlimited and thet fluctua-
tions in the annual yields were due to variations in the behavior of
the fish, It was not surprising, therefore, thet warnings issued by
the Bureau of Fisheries against overfishing were received with some
skepticism and that the regulations imposed to reduce the fishing in-
tensity were consldered by some as unnecessarys The evidence frem
biologicul investigation indicated, however, that the declining vields
were a result of lowered abundance of at least one importent population
of herring brought about by a combination of overfishing and poor re-
cruitment to thes stocks.

In an effort to check this decline the Bureau of Fisheries re-
stricted fishing on the (ape Ormaney grounds in 1639, and permitted
only experimental operations in each of the seasons eof 1940 and 1941,
Because these experiments demonstrated that the cbundance was very
low the entire district wes closed during 1942 to allow the stocks
& chance to rebuild,

In 1943 the Fish and VWildlife Service cautiously recpencd the dis-
triet under the new rogulation setting a quota for each scason's catch.
Tnder this system the amount which can be taken each vear is esteblished
through the measurement of abundance ané bv the determinntion of the
amount that can be safely removed without endenpgering the future supply.
The fair fishing of 1243 and the gond fishing of 1944 and 1945, indicated
that the abundance had markedly increased. From the excellent fishing
of 1946 end from the studies of abundance that have been mads it can
now be safely asserted that the restoration of the stocks in this area
hes been achieved. This is a welcome change of circumstances for those
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companies which survived the economic dislocations caused by the period of
low abundance and to the fishermen and shoreworkers who depend for a IIVa-
1lihood on the capture and processing of this resource. ~

Scientific studies of the southeastern Alaska herring have been in
progress since 1925 and it is the purpose of this article to account for the
decline and restoration of abundance in the light of the biological data
that have been accumulated over thiese years; to review the method used in
predicting abundance upon which the catch quota of each year is based; and
to comment on the probable future of the fishery in this district.

RECORD OF THE FISHERY 1927 to 1946

The most significant feature of this period was the decline of the
fishery between 1927 and 1939. Thile a part of this decline may bhe attri-
buted to economic conditions (especially the depression of 1930, which
vas first reflected in the fishery in 1931), the major contributing factor
was & general decline in abundance over this pcriod. This will be demon-
strated in a later section of this article. As the supply decreased more
effort was required to obtain the large quantities of fish necessary for
the successful operation of redugtion plants with the result that the
overhead costs to the opcrators increased. Under these conditions only
the most efficient plants wers able to survive, accourting for their
reduction in number from c¢ightzen in 1927 to only four in 1939.

In the most recent years (1940 to 1946) this fishery has been
carefully regulated by thc Fish and Wildlife Scrvice in an effort to
maintain thc abundance at profitablc levels. The relatively small annual
catch quotas have deterrcd expansion so that only a few companies have
operatgd during these years. This period is not, therefore, directly
comparable to the eleven years .preceding when the primary limitations
on the magnitude, of operations were the available supplies of fish and

p*‘valllrg market ¢onditions. Statistics of the fishery are shown in
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Table 1.--The total catch, the number and combined raeduction capacity
of plants op:crated, and the number and combined tonnage of fishing vesszls
engaged in the southeastern Alaska herring reduction fishery for the years
1627 through 1%46. '

Combined 1/

Catch Number Combinad net
Year in of reduction vessels tonnage of
harrels Plants capacity engaged vessels
1627 414,000 18 3/ 146.5 70 2,146
1928 487,000 16 3 180 65 2,167
1929 630,000 12 G6.5 56 1,288
1930 - 567,000 13 129.0 63 2,301
1931 359,000 t& 47 .5 25 908
1932 398,000 5 5.5 23 385
1933 493,000 6 625 27 994
1934 535,000 7 67.5 34 1,272
1935 465,000 g 78 .5 41 1,552
1936 294,000 5 48.5 23 876
1637 403,000 - .5 VAT 1,652
1938 179,000 5 485 26 1,056
1939 160,000 A 39.5 <3 853
1940 none 1 12.5 5 162
1941 15,000 1 10.0 3 127
1G42 é/ nonge - —— - —
1943 5/ 50,000 1 10.0 4 185
1944 6/ 134,000 2 20.0 & 347
1945 7/ 196,000 3 3245 12 564,
1946 8/ 301,000 3 .32.5 ) 659

In tons of raw fish per hour

Fxcludes vessels which fished only & small part of the season
Excluding barge "Peralta" (czpacity unknowm)
District closed in this year
Catch quota of 102,000 barrcls
L moooWe 200,060 0
-n i n250,000 ]
" i " 350,000 n

L= | DS W D[
e T e B T T



ESTADLISHED BIOLOGICKL FACTS

The scientific studics that have been made on the herring populations
in this district since 1925 have established certain fundamental facts per-
taining to abundance. This information which has been obtained through
the collection and interpretation of data over a long period of years mow
makes it possible to furnish a raticnal explanation for the fluctuations
that have occurred, but even of more importance it permits an evaluation
of abundance in advance of the fishing scason which is so essential to
the proper management of the fishery. Thée more important of thesc findings
are bricfly outlined in the following paragrapkhs.

Delineation of the Herring Populations

Early in the investigation it was deemed necessary to ascertain whether
this area was inhabited by a single population or by a series of distinct
populations with scperate spawning and fecding areas. 'The problems of con-
servation presented by the two situations are quite different since in the
former protection afforded to any area would in some measure protect the
whole populatien, whercas in the latter case protection in one area would
have no effect on the populations of a2djacent areas.

Studics (principally tagging) have shown that there are four major
herring populations in southcastern Alaska which are most easily identified
through the locality at which they spavm. In order of importance these are
the Sitlka, Craig, Juncau and Kootznahoo Inlct stocks. Each of these contri-
bute to one or more of the summer feeding arcas and there is much evidence
to prove that each follows a rather well d=fined routc before returning to
its original spavming grounds in the following year.

The most irportant feeding area is in the vicinity of Cape Ommaney.
Statistics show that 70 percent of the total catch of this fishery has
been taken there in the period from 1929 through 1946. What then are the
stocks thet supply this area? Tagging indicates that the Cape Ommaney
fishery is supplied almost entirely by the Sitka spawners who congregate
in this viecinity during the sumrer period for feeding purposes. Since
this population also contributes in part to the Kuiu Island and Warren
Island grounds, its role in maintaining the fishery assumes even greater
significance. In fact the fishery has become so dependent on this popula-
tion that its abundance level is thc measure of success or failure in the
fishery as a whole, For the above reason the discussion of abundance in
z later part of this article de=als exclusively with the Sitka stock.

hbundance

ktundance may be defined as the total number of fish in the stock. In
herring, as in any population of living creatures, the abundance level is
governzd by the ratios of births to deaths. The add:tion of new individuals
to the stocks is being constantly opposed by removal through death, (includin
man's takc) so that only when the gain of youns to the population exceeds the
loss by mortality will bhe abundance rise, When the reverse is true the
abundance will fall,
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MILLIONS OF FISH
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Figure 1.--The estimated contribution (in millions of individuals of each year class that
has completed its existence within the fishery and the anticivated yield of those that
have made only a partial contribution to date. The year classes shown are those that have
contributed to the fishery during the period of 1929 to 1946.
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Factors influencing abundance. Great fluctuations in abundance inde-
pendent of those caused by the fishery are characteristic of the Alaska herring
These fluctuations result from.the varying degraes of success which attend the
. spawning from year te year, so that the recrujts added to the adult stocks may

‘be in some yecars exceptionally numerous, and. in others eéxceedingly scarce.
This is explained by a difference 'in survival during the early stages of
existence;. either in the developing eggs, among the newly-hatched fry, or
in the young immature fish.

This variability in survival has a tremendous affect upon the abundance
of the stocks, since a poor, fair, or aburidant brood may result from the
spawning of any particular ycar. Whenover progeny from an exceptionally
successful spawning reach an age sufflclent to enter the fishery, there is
a marked rise in the abundance level. ' Conversely, the failurc of one or more
spawnings 'leads tc a decline in the abundance level. The fluctuations in
the size of the year classzs which have contributed to the fishery in the
period of 1929 through 1946 -arée shown in I'igure 1. Those year classes which
have complcted their contribution (i.v. have passcd their 10th year) are
shown in black, while those which have made only 2 partial contribution and
whose total potential yield has been evaluated from their contribrtions to
date, are shomwn 'in dotted outline. The rclationship of these year classes
to the decline and the rehabilitation of the fishery 1s discussed in a later
section of this article.

Continuous observation of the zge composition of the catch has shown
that certain r«zlationships occur with rugularlty and thet their effect upon
abundance has been consistent. Over a p“riOJ of yvears the number of herring
in the eatch at any zge is, within limits, in a fixed ratio to the number of
that same¢ yearclass that was in the catch in tne preeeding year. These rela-
tionships which are tormed ratios of increment and decrement (since between
certain ages there is an increase and betwe:sn others & decrease) werc ob-
tained by comparing the contribution of the offspring of a given spawning
in onc scason (as reflected by its percentage in the eatch) with the contribu-
tion of thzt same year class similarly determined for the swason following,
after adjusting each percentage to account for chlanges in abundance from
to year. This method provides a mezsure of the rate at which the members of a
given year class incrcase or decline in available numbers between the two
seasons, 1. €., with an inerease lr Ag By repeating this procedure so as
to include comparisons hetween all nezr ages during the life span of a yezr
class in the fishery, and by combining and averaging the ratios between
ages for all of the year classaes represented in the fishery, the average
- rate at which increment occurs during the first years in the life of a brood
and the average rate at which decrement occurs in that brood during its later
years were obtained.,



Under the fishing -intensity of the past thes
are 4.4 times as many individualg of & year .d.lc
as were caught the preceding year as 3-year fish,  Compa: _
years, there are only 0.7 as many' S-year fish, 0.C as many 6-ye 3
0.5 a8 many 7=year and S-year fishj; and that for each mnﬂi
number will diminish by approximately three quarters in each succeedirn
year. In explanation of these variations between ratios at w 5N
ages, it is apparent thot only a small purt of the total m-btnot:d Yyear
clc ss ~nter the stock from which the fishery makes its withdrewals in the
third year, whils the other members of that brood remain separated and
unavailable , as they were in their first and sccond ycars. The remaining
individuals do bacome availible to the fishery in their fourth year so that
reeraitment excteds the losses by mortality and there is a marked increase ,
in numbers available to the fishcry between the third and fourth years. &0
racruitment botween the fourth and fifth year does not equal the numbers |
removed by mortality, so that during this period there is a slight loss in 1
the number available. Yortality excrods recruitment from this age on with
the result that the year class is virtually decimated by the end of its
eighth year.

gy -

VMeasurement of abundance. The determination of the size of population
by actual count, is jn the case of lish, obviously impossible. It has been =
necessary, thercfore, for iisher;” bielogists to apnly ecertain indirect |
mcthods in order to deterrine the rolative change in size of population
from year to year. Thé tw measures conmonly used are the total catch and
the catch per unit of fishing afiort. While the total catch may depict the
trend of :1bum‘!ance ovir 4 long poriod of time 1ts obvious fault is. that i
its magnitude in any ons ycar will depend largely on the amount of fishing !
effort. fThe cauch in thc Sﬂ‘lthc’“itt rn Alaska herring fishery which has 33
fluctuated widely (sec table 1) is not a satisfactory gauge of the abnu‘laneo1
of the st.oclr However, when weightced by the amount 6f fishing effort ex-
pended each «r, the Cdtw. has provided @ fairly accurate mesasure of d.angei
in abundanc: from year to year.

The unit of fishing effort employed is tlhic average catch per vessel
in cach ten-day fishing period. This catch is compared vith the average
size of catch made by th average vessel during comparable periods of time
in former yzars., This indsx, #hich 1s in terms of number of barrels, is
then weighted by the average number of fish per barrzl in order to reduce
the index to the rel«tive numbcer of individuszls taken per unit of effort. |
To make these indices directly comparable between years cach is compared '

to a base year of 100. The indices which have becn obtained by this proce- '{
dure are shown in table 2. ; 4
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. Table 2.--Abundance indices of the Sitka herring population as calculated
from the return per unit of fishing effort for the years 1929 through 1946

i

e o D v
g 143 Abundance index in " Tndex converted to the
Year terms of the relative base year of 1932 in which
; number of individuals the abundance equals 100
1029 84 o4, 72.3
1930 76.0 52 .6
1631 08.0 ‘ .3
1932 128,9 100.0
1933 104.1 704
1934 89.1 2.1
1935 7544 5546
1936 76.3 5543
1937 75.8 6G.1
1938 48.3 £%.8
1939 ---- llot available 1/ —
1940 . & ] 2// I
1941 P it z/ Wflouty
1942 ppwne |, 1t " o
1943 112.1 B 101..8
1644 120 b . 105.4
1945 129.9 : 103.5

1946 137.7 116.C

Cape Ommaney area closed

Experimental operation; no catch made
Experimental operation with restrictions on Capc
District closed
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A disadvarntage of the indices just described is that they do not wholly
reflect the total nunber of fish in the stocks but rather the degrce of
their availability in each particular year. It is rccognized thot the quan-
tity of fish taken in zny one year may be ezsily influenced by weather con-
ditions governing the activity of the fishing fleet, or by oth:r Ifictors
affccting the behavior pattern of the fish. Thercfore, a rise or f2ll of
the index in a single yezr over that of the preceding season is not peositive
evidence of a comparable change in abundance. This factor of avallability
however, tcnds to be compensatery since for each scason in which adverse
conditions have resulted in poor catches, therc lias besen 2 season in which
favor:ble ‘conditions have led to good yields. For this rzason no continuing
‘decline in abundance such as occurred in the fishury betwien 1932 and 1939
could be attributed to lack of availability alone.
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Another factor influencing the reliability of the indices of al
is the continuous improvement in fishing gear, the increased skill of
fishermen in its use, and their increased famili.u'i'q‘y with the ﬂ-ﬁ
gronnis. Unlike the hydrogrdbhic factors already mentioned wnich
availability, thesc are not compensatory. Their cffect is, on the other = |
hand, cumulative over a period of tire. VMo satisfactory method of weighting
for tlu se factors has yet becn found and in any comparison of the indices
of recent yecars (1943-1946) with those of the varlier years (1929-1932)
this should be taken into account. If it wore poasible to place these indices
on a common basc in terms of equal fishing efficiency it is apparent that !
those of recent years would be relatively too high.

A more nearly accurate pictur: of the fluctuations in abundance that
have occurred and in vhich the effect of the variation in availability be-
twecn scasons has been largely climinated, is shown in figure 2. Each point
in this graph reprcsents the theorcstical number of individuals which would
have been available to the fishory under the teyms of equal fishing inten- |
sity and equal availability in each jyear. Basically it has becn obtained I
by apportioning the total yicld of cach year class according to the average
percentage contribution at cach age, as ealculatcd from the ratios of incre-
ment and deerement. A full explanation of the wrocedures applicd to obtain
thesc valucs is too involvcd to be properly included in this article.
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Armcd with thesc concepts of a“undance: the causes for the decline of
fh fishery in the decade of 1230-1940 do not appear so mysterious or remote. |

: fluctuations that occurrcd rosulted from the progression of year classes
of var‘ious magnitude through th: fishery. Their influence upon abundance .
is graphically shown in figur: 2. Ixcept for the highly successful yecar !
classcs of 1926 and 1931, and the modurately successful year classes of 1935
and 1936, the recruitment for the period was insufficient to sustain the
abunrjanc'.c level. A contributing factor was the excessive fishing during the
egarly ycars, 4spw~1dl‘ r b t-x n 1429 and 1935, wh:n the average catch approxi-
mated 500,000 barrels ¢ cr car. Under th:se conditions of low recruitment
and exccssive fishing the i,": successful ycar classcs were rapidly exhausted
so that no rcserve of older individuals was accumulated to sustain the fishery
in the yecars of low recruitment that followed.

EXPLANATION OF THE RISE OF THEZ FISHERY PETIEEN 1942 AND 1946

Trie remarkable restoration of abundance in this fishery during recent
must b attributed to the occurrence of a series of exceptionally suc-
ul spawnings togother with the.rcduction of fishing intensity. The

sucesssful spawning after closure or the fishery occurred in 1940, the
second in 1942, and tho' third in 1944. In'addition, the spawnings of 1941 |
and 1943 were above average value. The effect of these year classes upon §
abundance is shown in the graph of figure 2. Another factor which materi.ally@
assisted in the rebuilding of the stocks was the curtailment of fishing in the
ycars following 1938 which had the desired effect of increasing the birth rate
and decrcasing the d:ath rate, thus raising the population level. ‘
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Figure 2.--Theoret’ cal abundance of the Sitka herring population of southeasternm Alaska-,;,4;
for the period of 1929 through 1946. '



METH0D OF MANAGEYENT

The knowledge accumulated in the study of this fishery has provided
a system of management which should greatly aid in stabilizing the annual
yields. This system requires that the changes in abundance be foretold
so that the fishing intensity can be adjusted to the anticipated level of
abundance. By this procedure it is possible to prevent excessive expansion
in periods of high abundance and so avoid the economic dislocation associated
with periods of low abundance.  This is accomplished by establishing catch
quotas for each season. The quotas arc so set as to assure that at least
5 perecent of each year class will survive to 'its eighth year and thus. providc
an adult population adequate in numbers to sustain the {fishery over thc¢ not
infrequent periods of poor survival. This system of management should aid in
stabilizing the annual yields.

Predictions.of abundance are based on- the observation that over a period
of years the number of herring in the catch at any age is, within limits, in
fixed ratio to the numbers of that same year class which will enter the
fishery in the following szason. As based on the ratios of increment and
decrement the manner in which a typical yéar class will distribute its members
during its span in the fishery is shown in table 3

Table 3.-—-Avecrage rates at which a y ar class will contribute its numbgrs
to the fishery, bascd on the average rate of increment and decremcnt.
Percentage o B Cumulzted p; Ld%-g( o
Age contributed contributed at each
- __at each age _— e
3rd year 8.7 4.7
Lth " 3€.5 47 .2
Sth. " 26.2 73 .4
6th o . 14 .9 82.3
Tth- 7.3 ¢5.
gth " 3.4 a9.0
9th " .5 95.8
10th " . 16601
and older




PREDICTION FOR SEASOW OF 1947

Beczuse the offspring of any given spawning make their contribution to
the fishery over a period of years, it becomes possible, once a year class
has entered the fishery, to estimate in advance not only its probable con-
tribution for the following year, but also.its probable yield during its
entirz span in the fishery. For example the total contribution of the 1944
year class can be estimated from its contribution as 3-year fish -in 1946,
while the total yield of the 1943 year class can be estimated from its con-
tribution as 3-year {ish in 1945 and as 4-year fish in 1946. In like manner,
he potential contribution of each of the year classes expected in the fishery
in the coming season can be evaluated except that for the 1945 year class
vhich will enter the catch for the first time in 1947. Its probable con-
tribution must be necessarily based on the average of the contributions of
3—ycar fish in the past, and considerable deviation from this average may
be expected in any one year. The totzl potential yield of each year class
now in the fishery, and its expected contribution in the season of 1947,
as calculated in this manner are shown in table 4.

Teble. 4.-=Yezr classes in the Southeastern Alaska herring fishery, their
total potential contribution, and their anticipated contribution in 1947
In millions of indivicuals

Potents. Contribution

hge Year tUndl expected in rarcentage
. glass contribution 1647 ___contribution
3-year fish 1945 unknovm 59.5 Bl l/
L=year fish 1G44, 12744, .5 479.3 659 .G
5-year fisk 1943 167 .4 43.8 6 o4,
t-year fish 1942 4G2.2 734 107
7-year fish 1941 198.1 14 o4 23
t~—yzar fish 1940 415.0 14.0 2.0
Z—year fish 1939 171.3 145 o

-year fish ]()30 ‘/; oly ol s

8 OLOEY
1 Lsroara
o = 2 &

age coxtr*buthﬂ made by the year classes which have
1Ty in the pas

The conclusion obtained from these estimates of the most probable con-
tribution of ths year classes within fh‘ IlS 1ery is that the abundance will be
high in the scason of 1947. The most likely source of deviation from the
prcdicted contributions will he in the year classes of 1944 and 1945. The
¢stimation of the strength of the 1944 year class has been obtained from its
single contribution as 3-year fish in the scason of 1946. As evaluated from
its yizld in that season this class appears to be of outstanding strength and
its presence as A—year fish should substantially raise the level of abundance
over that of 1946 The 1945 year class will enter tne fisheory for the first
time in 1947 and its estimated contribution is based only on the average
contribution of entering year classes in former years which has approximated
“ percent. It can be stoted with assurance that the fishing in 1947 will be
exceptionally good.



FACTORS LIMITING A FURTFER EYPANSION OF THE FISHFRY

The number of reduction plants that can be supported by the herring
populations of this distriet is of vital impertance to *hose engaped in
the fishery. DPast records show that there has been great expansien of
reduction eapacity during periods of high abundence with many failures
in the subeequent periods of low abundence that have followed. The peak
year of expansion was in 1927 when there were eighteen plants. Only four
of these remained in 193¢.

A fair aprroximation of the capacity #f these populations as relsted
to the size of the operation which thev msy be expected to support can be ob-
tained bv examining the total yields of the year classes which have con-
tributed to the fishery in the past. These vields as measured from the
catches made on the Cape Ommaney fishing grounds range from a low of 50
miltion to a high of %82 million individuals. The average vield of all
vear classes combined is apprroximately 230 million fish. Converted to
barrels an the basis of the average weight at each age and the percent of
the total vield contributed at each age this is the equivalent of 230,000
barrels of 25C pounds each. Since, on the average, only 70 percent of the
district catch is composed of Cape Ommaney area catches, 30 percent may
be added to this figure to account for the eantributions from the other
stocks (principally those of the Cresig and Juneau spawning greunds).

This means, then, thet unless there is some unfeoreseen change in the

besic hyAregraphic conditions which govern the productive capacity of

these waters, eor unless new populations wat vet under exploitation are
discevered, the average armual production will be 'in the neighborhood of
300,000 barrels per yeer. The catch gquota ef any year may exceed, or be
less than this emount, but over a peried of years this will be the expected
average yield.

The present high sbundance will serve teo attract additional investment
capitel te this fishery. Those centemplating such a move are cautiened that
the ceteh guota of each year is based solely on the rate of recruitment and
hes no relatien to the number of plants er the minimum catch that each will
require fer a profitsble operation. The number of vlants that can be sus-
tained an en average annual yield of appreximately 300,000 barrels will
depend, of course, on the economic factors invelved, A%t present it is
commonly stated that a season's operation will neot pav out on a catch of
less than 50,000 berrels so thot unless there be & change in circumstance
which weuld reduce this minimum, the plants now ~stsblished anpear tm ap-
proach the maximum for this district. It ocenneot reasonably be contended
that more fecilities are nceded for a full utilization of <the resource
since the seasonsl reduction caprcity of each of these plants is at least
twice the 50,000 barrel minimum recuired. Fxpansion beyond the present
level will mean failure of +the less efficient plents at some future date
when recruitment to the stocks is low.

DH
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PREDICTION FOR SEASON OF 1947

Because the offspring of any given spawning make their contribution to
the fishery over a period of years, it becomes possible, once a year class
has entsred the fishery, to estimate in advance not only its probable con-
tribution for the following year, but also.its probable yield during its
entirs span in the fishery. For example the total contribution of the 1944
year class can be estimated from its contribution as 3-year fish in 1946,
wh;le the total yield of the 1943 year class can be estimated from its con-
tribution as 3-year fish in 1945 and as 4-year fish in 1946. In like manner,
the potential contribution of each of the year classes expected in the fishery
in the coming secason can be evaluated except that for the 1945 year class |
vhich will enter the catch for the first time in 1947. Its probable con- !
tribution must be necessarily based on the average of the contributions of
3—ycar fish in the past, and considerable deviation from this average may
be expected in any one year. The total potential yield of each year class
now in the fishery, and its expected contribution in the season of 1947, ,
as calculated in this manner are shown in table 4. }

Table. 4.—-Yeer classes in the Southeastern Alaska herring fishery, their
total potential contribution, and their anticipated contribution in 1947.
In millions of individuals

Potential " Contribution !
Age Year total expected in Percentage |
o glass contribution 1947 ___contributicn
3-yvear fish 1945 unknown 59.5 8.7 l/
L—=year fish 1G44 1244..5 479 .3 69 .G
5-year fish 1943 167 <4 43.8 o
6-year fish 1942 492 .2 734 10.7
T-year fish 1941 198.1 1444 251
fi-year fish 1940 415 .0 14.0 2.0
C—year fish 1939 I7L.3 1,5 2
O-year fish 1638 62 4, " —

__and oider

1/ Average percentage contribution made by the year classes which have
entered the fishery in the past

The conclusion obtained from these estimates of the most probable con-
tribution of the year classes within the fishery is that the abundance will be
high in the season of 1947. The most 1likely source of deviation from the
predicted contributions will be in the year classes of 1944 and 1945. The
estimetion of the strength of the 1944 year class has been obtained from its
single contribution as 3-year fish in the scason of 1946. As evaluated from
1ts yie=ld in that season this class appears to be of outstanding strength and
its presence as 4~year fish should substantially raise the level of abundance
over that of 1946. fThe 1945 year class will enter tne fishery for the first
time in 1947 and its estimated contribution is based only on the average
contribution of entering year classes in former years which has approxinated
9 percent. It can be stated with assurance that the fishing in 1947 will be
exceptionally goed.




FACTORPS LIMITIFG A FURTFER EXPANSION OF THE FISHFRY

The number of reduction plants that cen be supported by the herring
populations of this distriet is of vital impertance to “hose engaped in
the fishery. 7Past records show that there has been rreat expansien of
reductinn eapecity during periods of high abundence with many failures
in the subeequent periods of low abundance that have followed. The peek
year of expansion was in 1927 when there were eighteen plants. Only four
of these remained in 1932,

A fair aprroximetion of the capacity #f these populations as relasted
to the size of the operation which thev msy be expected to support ecan be ob-
tained bv examining the total yields of the year classes which have con-
tributed to the fishery in the past. These vields as measured from the
catches made on the Cape Ommaney fishing grounds range from a low of 50
miltion to a high of %82 million individuals. The average vield of all
vear classes combined is approximately 230 million fish. Converted to
barrels en the basis of the average weight at each age and the percent of
the total vield contributed at each age this is the equivalent of 230,000
barrels of 25C pounds each. Since, on the average, only 70 percent of the
district catch is composed of Cape Ommaney area catches, 30 percent may
be added to this figure to account for the emntributions from the other
stocks (principally those of the Crsig and Juneau spavming greunds).

This means, then, thet unless there is some unforeseen chenge in the

besic hyArmgraphic conditions which govern the productive capacity of

these waters, eor unless new populations sat yet under exploitation are
disemvered, the average annual production will be in the neighborhood of
300,000 barrels per year. The catch quota ef any year may exceed, er be
less then this smount, but over a peried of years this will be the expected
average yleld.

The present high abundance will serve te attract additional investment
capitel te this fisherr. Those centemplating such a move are cautiened that
the cateh aquota of each year is besed solely on the rote of recruitment and
hes no relatien to the number of planits er the minimum cateh that each will
require fer a profiteble operstion. The number of vlants thnt can be sus-
teined An en averape annual yield of appraximately 300,000 barrels will
depend, of course, on the economic factors inveflved., At present it is
comrmonly stated that a season's operation will not pay out on a catch of
less than 50,000 barrels so thot unless therc be e change In circumstance
which weuld reduce this minimum, the plants now ~steblished anpear ts ap-
proach the maximum for this district. t canrnt reasonsbly be contended
that mere frcilities ere nceded for a full utilization of the resource
since the seasonsl reduction capacity of each of these plants is at least
twice the 50,000 barrel minimum recuired. Fxpansion beyond the present
level will moan failure of +the less efficient plents at some future date
when recruitment to the stocks is low.
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