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"AGENDA D-2
JULY 1983

MEMORANDUM

TO: Council, SSC and AP, Members

FROM: Jim H. Branson ;
Executive Direc

DATE: July 19, 1983

SUBJECT: Herring FMP

ACTION REQUIRED

(1) Final approval of FMP and associated documents (in supple-~
mental file)

(2) 1983 season update under Agenda B-2

(3) Report by Vidar Wespestad and Steve Fried

BACKGROUND

The Council has received three drafts of the Bering/Chukchi Sea Herring FMP in
the last few months. The first of these (May 1983) was basically an update
draft of the 1982 version and included the management measures and OY formula
adopted by the Council last year. The SSC recommended some wording changes
and clarifications which were incorporated into a July draft which was mailed
to you in June. These changes included (1) combining and expanding the
management objectives; (2) modifying the procedure for determining the winter
apportionment of O0Y; (3) clarification of the procedures for determining and
releasing the apportionments; and (4) general cleanup and clarification
throughout the draft. All changes from the May draft are underlined.

The second July draft contains the Prohibited Species Catch (PSC) provisions

for foreign vessels as suggested by NMFS. This draft is based on the earlier

July draft and the changes from that July draft are the only ones underlined.

The PSC draft includes the following provisions that differ from earlier

drafts: (1) no directed or incidental catch retention is allowed; (2) clarifi-
cation that foreign vessels may buy and retain joint venture herring (directed

and incidental); (3) AIC is included in OY; (4) major amendment of the BS/AI

Groundfish FMP is no longer needed; and (5) minor cleanup/clarification of

earlier July draft.

The Council has been provided copies of a Regulatory Issues Paper which will
be the primary basis for the RIR/RFA when the Council makes its final decision.

The FEIS has been modified to include the recent alternatives considered by
the Council. Final work on these two documents will be completed by the
September meeting.

The draft proposed regulations for the PSC version have been prepared by NOAA

General Counsel. Portions of the regulation package are still being drafted,
but the substantive management measures are ready for your review and approval.
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AGENDA D-2 |
: JULY 1983
UNITED STATES DEPARTMENT OF CuUMMEHUE
National Oceanic and Atmospheric Agministration
National Marine Fisheries Service
P.0. Box 1668
Juneau, Alaska 99802

APR 19 1983

April 15, 1983
To: Members of the North Pacific Fishery Management Council

Feeling that we had not provided adequate background for my motion at
the last Council meeting regarding conversion of the Bering Sea herring
allowable incidental catch (AIC) to a prohibitive species catch (PSC), I
would 1ike to provide some further information: g

(1) Presently, incidental catches of herring taken by foreign fishing
vessels in the Bering Sea cannot be retained for future sale
because herring are a prohibited species as a result of the court
case Napoleanvs. Klutznick, 1980. Retention of herring on foreign
vessels is clearly a violation.

(2) 1In recent years, U.S. processors have relayed to the Council and
NMFS allegations from reportedly reliable Japanese sources that
substantial quantities of illegally taken Bering Sea herring are
being marketed in Japan. In 1981, the amount cited was 30 thousand
mt; in 1982, 50 thousand mt. We have just completed an analysis of
foreign vessel check-in check-out data and other information which
suggests these figures are too high. We do accept, however, the
probability that some herring are il1licitly taken and retained in
the FCZ. Indeed, the Japanese Fishery Agency, which rarely inspects
landings, has reported finding herring aboard three trawlers that
were offloading their catch in Japan.

(3) For other species of great interest to domestic fisheries, i.e.,
salmon, halibut, and crab, we are in the process of setting a
specific PSC under Amendment No. 3 to the Bering Sea/Aleutian
Islands Groundfish FMP. Due to high domestic interest in Bering

Sea herring, it appears appropriate to treat the incidental catch
of herring in the same manner.

(4) Should we continue to view the herring incidental catch only as an
“allowable" catch (AIC), we will be authorizing retention by foreign
trawlers and subsequent marketing of this catch. This seems incongruous
when our FMP denies domestic trawlers an offshore fishery unless a
surplus exists following the inshore fishery.

(5) Our Enforcement staff argues forcefully that not specifying herring
as a PSC will deny them an essential tool in their efforts to
assure that herring remain only an incidental and not a targeted
catch. Allowing retention will free foreign trawlers to capitalize




on catch opportunities that may develop at times when U.S. observers
or enforcement activities are not present. Such continuous monitoring
will always be especially difficult during the' winter period in the
central and northern Bering Sea when herring are most available.

If retention is legal, the finding of processed herring during a
Coast Guard boarding obviously would not be a violation. The
possibility of encountering a "rotating" allowable incidental catch
quantity, with herring regularly offloaded onto cargo vessels,

is a serious concern.

We consider this issue so important I will seek to touch base with
Council members before the next meeting to answer any questions you
might have regarding it. If appropriate, I will again move at the May
meeting that the herring incidental catch be specified as a PSC. This
is a motion that failed for a lack of a second at our last meeting and,
as before, I would not be proposing that it apply to U.S. fishermen.

Sincerely yours,

Robert W. McVey
Director, Alaska Region



AGENDA ITEM D (2)

PRODUCTIVITY OF PACIFIC HERRING (Clupea harengus pallasi) IN THE

EASTERN BERING SEA UNDER VARIOUS PATTERNS OF EXPLOITATION

A REPORT TO THE NORTH PACIFIC FISHERIES MANAGEMENT COUNCIL
JULY 1983

PREPARED BY:
STEPHEN M. FRIED, ADF&G, AND
VIDAR G. WESPESTAD, NMFS

This report is based on an invited paper presented at the International
Herring Symposium held in honor of the 75th anniversary of the Pacific
Biological Station, Nanaimo, British Columbia, Canada, 20-22 June 1983.
Results and conclusions contained heréin are preliminary and have not yet
been critically reviewed by other authorities. A revised draft of this
paper will be sent to Dr. J. R. Brett, Special Editor of the Symposium,
by 1 September 1983 for review and possible inclusion within a Special
Edition of the Canadian Journal of Fisheries and Aquatic Sciences to be

published in 1984.



Productivity of Pacific Herring (Clupea harengus pallasi) in the
Eastern Bering Sea under Various Patterns of Exploitation

Stephen M. Fried 1
Alaska Department of Fish and Game, Commercial Fisheries Division,
333 Raspberry Road, Anchorage, AK 99502, USA '
and Vidar G. Wespestad 1
National Marine Fisheries Service, Northwest and Alaska Fisheries

Center, 2725 Montlake Blvd. E., Seattle, WA 98112, USA

Pacific herring (Clupea harengus pallasi) is a major food source for

western Alaska native people and has been commercially exploited in the
eastern Bering Sea since the early 1900's. Commercial harvest were small and
localized in coastal waters until foreign factory fleets located and developed
a fishery on wintering herring concentrations in the early 1960's. Harvests
peaked near 150,000 t in the early 1970's and then declined along with catch
per unit effort., Foreign harvests were eliminated followirfg establishment of
the US 200 mile Fishery Conservation Zone. 1In recent years a fishery has
developed in State of Alaska coastal waters which harvests herring for sac roe
(egg skeins) during the spring spawning period. Proposals have been put forth
by trawl fishermen to re-establish a food and bait fishery within Fedéral
waters. Development of offshore mixed stock fisheries has been opposed by
inshore commercial and subsistence users who fear that stocks will be
overexploited. While both State and Federal managers have agreed to give

subsistence users and inshore domestic commercial fishermen top priority, they

1 authors are listed alphabetically



have been unabié to agree upon plans for dealing with potential offshore
commercial harvests. In this paper we present results of a computer model
which we developed to examine effects of various fishing patterns upon herring
productivity and yield. Within our model MSY is achieved at an exploitation
rate (E) of 0.3 (i.e. harvest of 30% of total spawning bicmass). However,
since stocks still appear to be below MSY bicmass and since productivity and
yield drop sharply at E values greater than 0.3, we suggest that an E of 0.2
be maintained under current conditions. This will result in a potential loss
in yield of only 7% from an E of 0.3, but will allow a 52% increase in
spawning biomass. Four fishing patterns in which both discrete and mixed
stock fishery removals were allowed to occur were also examined. During years
in which inshore fisheries fail to harvest 20% of available spawning biomass,
an offshore allocation of up to 10,000 t could be permitted with minimal risk
to damaging the reproductive potential of small spawning. However, results
indicated that mixed stock fisheries should be restricted to lower levels than
would be appropriate for fisheries targeting on discrete stocks to avoid risks

of overharvesting some stocks.

Key words: Pacific herring, Clupea bharengus pallasi; stocks; production and
yield; population dynamics; computer model; eastern Bering Sea fisheries



Although Pacific herring, Clupea barengus pallasi, have been harvested for
food by people living in eastern Bering Sea coastal villages since at least
500 BC (Hemming et al. 1978), development of large scale commercial fisheries
did not begin until the twentieth century. The first commercial fisheries
occurred in Norton Sound (1909) and off Unalaska Island (1928) (Rounsefell
1929) . Lack of demand kept total annual harvests low (3 - 2,700 t), and these
fisheries disappeared by the 1940's (Wespestad and Barton 1981) . Beginning in
1959, Soviet trawl vessels, joined in later years by Japanese trawl and
gillnet vessels, began to harvest large quanfitites of herring in eastern
Bering Sea offshore waters. Annual harvests reached a peak of 146,000 in 1970
and then declined along with catch per unit of effort. Offshore herring
fishing was eliminated in 1980 when herring was made a prohibited species
within the Fishery Conservation Zone. As foreign offshore herr.ing harvests
declined, inshore domestic harvests rose from an annual mean bof less than 100
t during 1967-1976 to 15,000 t during 1977-1982. Most of the domestic harvest
has been taken for sac roe (egg skeins) (25,355 t in 1982) during the spring
spawning migration of herring; some has been taken for other food uses and
bait (3,243 t in 1982) during the summer. Additionally, a herring spawn on
kelp harvest (rockweed kelp, Fucus sp) has developed along with sac roe
fisheries (141 t in 1982). Total value of these harvests to U.S. fishermen

has risen from less than $1 million in 1977 to over $9 million in 1982.

Due to the limited information available on population biology of eastern
Béring Sea herring, and in view of stock collapses which have commonly plagued
herring fisheries in other parts of the world (see e.g. Cushing 1975; Blaxter
.and Hunter 1982 and references therein), much controversy surrounds management
practices. Inshore fisheries, regulated by the State of Alaska, have been

)

limited to a maximum exploitation rate of 20% of available spawning biomass



for sac roe harvests, while quotas have been established for summer food and
bait harvests (3,200 t) and spring spawn on kelp harvests (10% of available
kelp standing crop). Offshore herring fisheries, pending development of a
management plan by the U.S. Federal'Govermtent, have been prohibited, although
about 2,000 t of herring are taken incidentally during groundfish trawl
fisheries. Opponents of offshore fisheries contend that eastern Bering Sea
herring stocks are already fully utilized by inshore commercial and
subsistence users and that offshore fisheries present the added risk of
fishing upon unknown mixtures of spawning stocks. Proponents of offshore
fisheries counter that assessment techniques and exploitation rates used for
inshore fisheries are overly conservative (i.e. herring stocks are not being

fully utilized) and too much of the harvest is allocated to the sac roe

fishery (i.e. markets for other herring products need to be developed).

The purpose of this study was to determine effects of various exploitation
rates on bicmass and yield of eastern Bering Sea herring stocks and to examine
consequences of inixed stock fisheries. Specific objectives were: to present
results obtained from a stochastic simulation model; to determine whether the
model's behavior was consistent with available information; to evaluate
current and proposed management strategies within the context of these
results. No attempt was made to simulate density dependent or environmental
effects upon growth and natural mortality rates or sexual maturity schedule
within the model. Previously, Wespestad and Francis (1980) used a
deterministic model, in which complete randomness was assumed for stock
distribution and fishery removals, to examine effects of mixed stock harvests
on eastern Bering Sea herring. They concluded that exploitation rates would
be proportional to individual stock abundance.

/‘\

~—



Infomation Used in Developing the Model
STOCK COMPOSITION AND DISTRIBUTION

Six spawning groups of herring have been recognized for management purposes
by the State of Alaska; Togiak, Security Cove, Goodnews Bay, Nelson Island,
Cape Romanzof and Norton Sound (Fig. 1). Aeriai survey assessments of these
spawning groups during 1978-1982 indicated that Togiak comprised the largest
group of spawners each year, averaging 82% of total estimated spawning biamass
(Fried et al. 1982a). Security Cove, Goodnews Bay, Nelson Island, Cape
Romanzof and Norton Sound averaged 3%, 2%, 3%, 2% and 8%, respectively.
Although electrophoretic studies failed to demonstrate significant genetic
digferences among these spawning groups (Grant 1981), consistent differences
in growth patterns among these groups have been found (Walker and Schnepf
1982; Rowell 1981; Barton and Steinhoff 1980; also see Age and Growth section
below). Therefore, each of the six spawning groups were assumed to be valid
stocks for the purposes of the present study. Other spawning groups of
herring do occur along the Alaska Peninsula and Aleutian Islands (Warner and
Shafford 1977; Wespestad and Barton 1981) . However, their current status has
not been well documented, and they were excluded from consideration within the

present study.

Winter concentrations of herring océur northwest of the Pribilof Islands,
between 57-59 N. lat., and 170-175 E. long. (Shaboneev 1965) (Fig. 1).
Spawning stock affinities of herring on the winter grounds have not been
determined. It is possible that at least some herring which spawn in 'Norton

Sound may remain inshore throughout the year, since herring have been caught



through the ice and have been found in seal stomachs in that area during
winter (Barton 1978). Herring leave the winter grounds in late March to
travel inshore to spawning grounds (Shaboneev 1965; Dudnik and Usoltsev 1964) .
Spawning occurs along the coast from mid-April until early July (Wespestad and
Barton 1981). After spawning, herring remain within coastal waters to feed
(Rumyantsev and Darda 1970) . By August concentrations of herring occur off
Nunivak Island, in the north, and Unimak to Unalaska Island, in the south
(Dudnik and Usoltsev 1964; Rumyantsev and Darda 1970). (Fig. 1). Recent
studies, using scale pattern analysis techniques, have shown that herring
harvested in the Unalaska Island area during late summer probably belong to
spawning stocks from Togiak, Security Cove, Goodnews Bay and Nelson Island, as
well as Port Moller (Walker and Schnepf 1982). Herriﬂg from Cape Romanzof and
Norton Sound were either not present, or present in low numbers. Spawning
stock affinities of herring moving past Nunivak Island on their way to the

winter grounds are not known.
AGE AND GROWTH

Herring usually first enter eastern Bering Sea commercial catches between
the ages of three to five years (Wespestad and Barton 1981; Fried et al. 1982b
and ¢). Herring older than nine or 10 years are uncommon in commercial and
survey catches, although some may reach a maximum age of at least 15 years.

Within our model herring reached a maximum age of 10 years.

Mean size at each age decreases for eastern Bering Sea herring spawning

stocks located progressively northward from Togiak (Barton and Steinhoff 1980;
Fried et al. 1982b and c). However, comparisons of von Bertalanffy age-length

growth curves (Ricker 1975) for these six stocks, using the least squares



technique of Kappenman (1981), revealed that only two different curves could
be'used: one for the southern stocks (Togiak, Security Cove and Goodnews Bay)
and-another for the northern stocks (Nelson Island, Cape Romanzof and Norton
Sound) (Fig. 2). Age specific lengths computed from the two von Bertalanffy
curves were converted to weights using a weight-length regi:ession (Ricker
1975). A single weight-length equation was calculated for all spawning
groups, since geograghic trends were not evident (Fig. 3). Seasonal changes
in growth rate were not simulated in our model, since most commercial harvests
under present and proposed management regimes would occur when herring were at
or near maximum age specific weights (i.e. spring sac roe and winter trawl
harvest periods). Growth was increased uniformly in quarterly incrments each
year so that herring reached maximum age specific-weight in the spring of each

year, prior to spawning (Fig. 4).
NATURAL MORTALITY

Little information on natural mortality rates is available for eastern
Bering Sea herring. Wespestad (1982), using the Alverson and Carney (1975)
procedure, estimated average instantaneous natural mortality (M) for Bering
Sea herring to be 0.39, only slightly higher than the 0.36 M value obtained
for British Columbia herring by Schweigert and Hourston (1980) . However, age
specific M values calculated fram catch data (e.g. 0.15 for age 4 to 0.36 for
age 9) (Fig. 4) were lower than those available for either Brtish Columbia
(e.g. 0.43 for age 4 to 1.18 for age 9) (Tester 1955; Taylor 1964) or Gulf of
Alaska (e.g. 0.20 for age 4 to 0.85 for age 9) (Skud 1963) herring. For most
of our simulations Wespestad's (1982) age specific M values were used for all
spawning stocks (Fig. 4). However, to test sensitivity of the model's

behavior to changes in'M, some simulations were done with a constant M of



either 0.30 (slightly higher than the mean age specific rate of 0.27) or 0.39

(the highest estimated M value for these stocks).
SEXUAL MATURITY

Sexual maturity of eastern Bering Sea herrng coincides with recruitment ‘
into sac roe fisheries. Although some herring re_ach maturity by two years of
age, most do not mature until they are three to five years old (Naumenko 1979;
Wespestad 1982) . Data from 1959-1977 offshore herring harvests indicate that
recruitment into that fishery also coincided with sexual maturity since few
age one and twé year old herring were caught. The mean maturity schedule
observed during 1959-1977 was used for all spawning stocks within our model
(Fig. 4).

STOCK-RECRUITMENT RELATIONSHIP

Data from cohort analysis (Wespestad 1982) did not show a significant
relationship between spawning stock and recruitment when fit by a Ricker
(1975) curve (ANOVA, P>0.05). We assumed that this was due to the
overwhelming importance of environmental factors in determining year class
strength, as has been found in studies of other Pacific (Skud 1959; Taylor
1964) and Atlantic (Illes and Sinclair 1982) herring, C. harengus harengus,
populations.

Recruitment was generated in our model using stochastic procedures to
simulate envirommental effects. The lowest estimated total spawning biomass
obtained from cohort analysis (80,000 t) (Wespestad 1982) was used as a

threshold level: below this point recruitment was set equal to spawning stock



size; above this point recruitment was equal to total mean recruitment (79,600
t). Threshold levels and mean recruitment values for each of the six spawning
stocks were calculated by apportioning total estimated values fram cohort
analysis (Wespestad 1982) according to mean stock abundance (Table 1). A
' covariance matrix, representing recruitment associétion among stocks, and
random normal deviates were used to generate stochastic recruitment values.
The covariance matrix (computed fram specified values of mean recruitment; the
coefficient of variation of mean recruitment, 1.78; and correlation
coefficients representing year class strength relationships between stocks)
and random normal deviates were calculated using the procedure of Naylor

(1966) .
FISHERY SIMULATION CHARACTERISTICS

During sac roe and subsistence fishery simulations, catchability was
assumed to be equal for all sexually mature herring. Harvests were taken
prior to spawning, were considered to be instantaneous and preceded natural
mortality for the spring quarter. All stocks except Nelson Island were
subjected to sac roe fisheries. Nelson Island spawning herring were only

subjected to a subsistence fishery.

During winter trawl fishery simulations, only sexually mature herring four
years of age and older were made available for harvest. All stocks were
a‘ssumed to be present on the winter grounds. Herring were placed into
schools, consisting of individuals of the same age and stock, according to a
gamma distribution (mean school size 100 t, minimum size 10 t). Each school
was randomly assigned to one of 100 locations within a matrix according to a

univariate normal distribution, since catch data shows bicmass to be normally



distributed on the winter grounds (Wespestad 1978). Fishing was started
within the location containing the greatest herring biomass. One school was
randomly selected and 20% of its biomass harvested. This procedure continued
until the specified harvest was taken or 90% of the total bicmass within each
location was removed. Although simulated catch per unit of effort (mean
approximately 20 t per trawl haul) was higher than that achieved historically
by Soviet and Japanese vessels (3.5-8.5 t per trawl haul) (Shaboneev 1965;
fishery observer data, Northwest and Alaska Fishery Center, NMFS), we felt
these values were reasonable with presently available fishing gear and

electronics.
Management Strategies Examined

Management of Alaska roe fisheries is based on applying exploitation rates
(E) of 0.10 to 0.20 on discrete stocks. However, the rational for using this
range of E values has not been investigated quantitatively. We used our model
to examine effects of E values ranging from 0.00 to 0.60 on total yield and
spawning biamass of eastern Bering Sea herrihg. Each experiment consisted of
20 replicatd 100 year simulations at a constant level of E. For each
experiment E was incrementd by 0.10 for each stock except Nelson Island. This
stock was harvested aﬁ an E of only 0.03 during all experiments to simulate
subsistence removals. To begin each simulation the total population was set
equal to that estimated by cohort analysis for 1978 (Wespestad 1982): total
biomass 255,000 t; (one to three year old herring 40% of total population);:

spawning population 171,000 t.

Federal draft plans for an offshore mixed stock herring fishery (North

Pacific Fishery Management Council 1983) base harvest levels upon performance

-10-



of established inshore fisheries managed by the State of Alaska. Offshore
harvests would only be considered when inshore fisheries fail to harvest
available surplus herring. This amount is based upon a variable E calculated

by the following equation:

E = Emgy [B/Bysyl, where
Epmsy = exploitation rate that achieves MSY,
Bmgy = spawning biomass that produces MSY, and

B = current estimated spawning biomass.

Values presently used for Epgy and Bygy are 0.20 (the maximum E allowed for
inshore fisheries) and 244,000 t (based upon past offshore harvests),
respectively. We examined effects of using a variable E on yield and spawning
biomass in the same manner used for constant E: 20 replicated 100 year
simulations for each case investigated, and initial population size and age
structure set at the 1978 level. Three different cases were tested by
substituting three pairs of Ewgy (0.20, 0.30 and 0.40) and Bygy - (obtained from
simulations in which constant E values of 0.20, 0.30 and 0.40 were used)

values into the above equation.

To investigate efforts of offshore mixed stock harvests on inshore catches
and spawning biomass we assumed that all stocks were available to the winter
trawl fishery and that the five smallest stocks (18% of total biomass) were
always exploited at the presently accepted maximum rate of 0.20 during inshore
sac roe fisheries. Surplus for harvest offshore was provided by decreasing
sac roe exploitation rate on the Togiak stock to either 0.00 or 0.15. This
provides a potential offshore allocation equal either to 20% or 5% of the

Togiak spawning biomass. Four patterns of fishing were examined by

-11-



replicating 100 years simulations 20 times for each pattern: 1) Togiak sac roe
E= 0.00, offshore harvest = maximum of 10,000 t; 2) Togiak sac roe E = 0.15,
offshore harvest = maximum of 10,000 t; 3) Togiak sac roe E = 0.00, offshore
harvest = 20% Togiak spawning biomass 4) Togiak sac roe E = 0.15, offshore
harvest = 5% Togiak spawning biomass. To begin each simulation the total
population was set equal to that estimated for 1959: total biomass 1,446,000 t
(one to three year old herr'ing 89% of total population); spawning bicmass
255,000 t.

Resulis apnd Discussion

BEHAVICOR OF THE MODEL

Without commercial removals mean total spawning biamass for':} the model was
791,041 t (sd. dev. 131,279 t) (Table 2, Figs. 7 and 8). Max1mum yield was
reached with a constant E of 0.30 where mean total spawniné biomass was
248,812 t (sd. dev. 29,280 t) and mean total sac roe harvest was 95,716 t (sd.
dev. 11,253 t). Both mean total spawning biamass and harvest declined sharply
when E values exceeded 0.30, Similar results were obtained using a variable E
calculated from specified values of Epygy and Bygy. Maximum yield occurred
when Eygy was set at 0.30. No significant differences (t-test, P>0.05) in

mean yield were found between variable and constant exploitation schemes.

Simulations in which constant M values (greater than the mean of age
specific M values) were used achieved maximum yield with a constant E of 0.20
(Table 3) . Mean total sac roe yield at both constant M values tested was less

than that achieved at similar E values when age specific M values were used.

-12-
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Model results conform to historical trends of spawning biomass and
exploitation rates for the fishery (Table 4). Estimated mean total spawning
biomass during a period of low exploitation (1960-1966) was 1,166,000 t (sd.
dev. 291,430t) . Although this is about 1.5 times greater than the mean value
from our model results from cohort analysis (Wespestad 1982) indicate that
population structure was unusual during 1960-1966 due to presence of the
extremely abundant 1957 year class. This year class was eight times greater
than estimated mean annual recruitment of age one year herring, (mean 1.3 x
109 individuals; 1957 year class, 10.6 x 109. No other year class has since
approached this abundance (Figure 9).

During the most intensive period of offshore exploitation (1968—1977) mean
E was 0.33, but reached a maximum of 0.68 one year. Mean spawning biomass and
harvest declined during this period as occurred during simulations with the
model at E values greater than 0.30 (Tables 2 and 4). In more recent years
(1978-1982) E has been below 0.3, and ofteq below 0.2. However, populations
have probably not yet recovered from previous high exploitation rates.
Estimated mean total spawning biomass during 1968-1982 has been about 160,000

t.
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EFFECTS OF MIXED STOCK HARVEST

To simulate effects of mixed stock harvests on individual spawning stocks
and inshore harvest levels, we examined four combinations of inshore and
offshore fishing patterns (Table 5, Figs. 10-13). Inshore sac roe and
‘subsistence harvests were taken from discrete spawning stocks; the offshore
food/bait harvest was taken from mixed stocks of mature herring. Probability
éof overharvesting individual spawning stocks (where overharvest is defined as
;E>0.3) was generally less than 0.06 when offshore fishing was limited to a
%10,006 t.maxﬁnum harvest (patterns I and II) or an amount equal to 5% of the
.Tbgiak surplus (pattern IV). In these cases mean sac roe and subsistence
gharvests for stocks other than Togiak were similar to those obtained when E =
50.2 and no mixed stock fishery occurred (Figs. 14-16). However, when no
‘inshore harvest was taken from the Togiak stock and an amount equal to 20% of
;:this spawning bicmass was allocated offshore (pattern IV), effects upon other
;(sualler) spawning stocks were dramatic (Table 5, Fig. 13). Probability of
foverharvesting (E>0.30) these smaller spawning stocks increased to 0.78 or
more for all stocks except Nelson Island, which had a probability of
overharvest of 0.11. A marked overall decline in inshore harvests from those
vobtainedkwhen E = 0.2 and no mixed stock fishery occurred was also shown for
these groups (Figure 17). Effects of offshore mixed stock harvests were
always greatest for the smallest spawning groups which were already harvested

at a constant inshore E of 0.2
EVALUATION OF HARVEST STRATHGIES

Although the computer model gives our best estimate of long term

consequences of different harvest strategies, simulation results must be used
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with caution. i?acific herring lack strong density dependent regulatory
mechanisms and are subject to large abundance fluctuations due to biotic and
abiotic factors (Cushing 1981; Blaxter and Hunter 1982) . Fishing may
intensify or increase the possibility of stock declines. Since the model
camnot be used to forecast events for a given year, management procedures must

remain flexible to react to unforeseen abundance fluctuations.

Currently estimates of spawning stock abundance are made using aerial
survey techniques and, while they cannot provide statistically precise
estimates, appear to be the only cost effective, practical means of obtaining
annual abundance information (Fried 1983). Although such estimates may be
conservative, current values have usually been well below those which produced
maximum yield within the model (Tables 2 and 4). It seems that stocks are
still recovering from heavy exploitation which occurred during the peak of the
foreign offshore trawl fishery (1968-1977). Therefore, although maximum yield
within the model was obtained at an E of 0.30, it would be prudent to maintain
the current maximum E of 0.20. This may allow stocks to regain their former
abundance more quickly and provide a measure of protection against
overharvest, while only decreasing mean harvests by 7% and increasing mean

spawning biomass by 52% from levels obtained at an E of 0.30.

During years in which the inshore fisheries fail to harvest the Togiak
group at an E of 0.20, an offshore harvest of up to 10,000 t could be'allowed
with minimal risk to other spawning groups. While a somewhat higher offshore
harvest could be taken during some years, it is necessary to restrict offshore
(and inshore) mixed stock fisheries to lower levels than would be appropriate
for fisheries targeting upon discrete stocks, since the risk of overharvesting
individual stock components increases with size of harvest (Table 5) (also see

ITles and Sinclair 1982).
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Table 1. Values used in a model to generate recruitment vectors for eastern Bering Sea Pacific

herring spawning groups.

Spawning Group
Seaurity  Goodnews Nelson Cape Norton
Togiak Cove Bay Island Sound Total

Mean Recruitment: 1.050 0.038 0.026 0.038 0.026 0.102 1.281
billions of age 1 (65,264) (2,388) (1,592) (2,388) (1,592) (6,367) (79,591)
herring (biamass, t)
(ritical Biamass (t) 65,600 2,400 - 1,600 2,400 1,600 6,400 80,000
o Togiak 1.0 0.9 0.9 0.9 0.8 0.8
X 42 .
T2 S. Cove 1.0 0.9 0.9 0.8 0.8
5EE
EDE G. Bay 1.0 0.9 0.8 0.8

[1+]
Sus N, Islad 1.0 0.8 0.8
PR
-—é 2 § §C. Ramanzof 1.0 0.9
5SSwo N Somnd 1.0
W >XZAa o,




Table 2. Eastern Bering Sea Pacific herring sac roe yield and spawning biamass from
computer simulations using different levels of constant and variable exploitatiu.

Data results of 20 replicated 100 year simulations for each change in E and E ygy

examined,
sac roe Spawning biomass (t) remaining
after sac roe harvest Sac roe harvest (t)
exploitation
rate Mean Sd. dev. Range Mean Sd. dev. . Range

E (constant proportion of spawning biomass removed)

0.0 791,041 131,279 247,631-1,023,287 531 a/ 83 a/ 183- 679 a/
0.1 547 ,264 82,960 221,272- 705,141 59,010 8,898 23,910- 76,122

0.2 377,870 51,767 180,854- 471,237 88,915 12,205 43,071-115,814

0.3 248,812 29,280 143,969- 321,450 95,716 11,253 55,679-124,009 ’-\
0.4 127,832 22,980 83,071- 179,749 68,818 14,209 41,365~ 98,066

0.5 41,740 22,902 17,969~ 130,151 22,171 22,114 1,919-121,033

0.6 24,571 14,713 15,620~ 106,656 9,720 21,789 503-145,204

Epsy (Variable proportion of spawning biocmass removed based on different E MSy values)

0.2 324,817 25,862 209,475~ 374,350 96,792 17,966  28,995-140,673
0.3 194,791 9,417 155,910- 216,837 102,319 15,783  46,077-140,425
0.4 84,809 4,209 64,440- 95,025 51,749 15,828 28,995-187,603

&/ Nelson Island stock exploited at constant rate of 0.03 in all cases to simulate
subsistence harvest.

=\



Table 3.

Eastern Bering Sea Pacific herring sac roe yield and spawning bicmass

from computer simulations using two different values of constant

natural mortality (M) and several levels of constant exploitation

(E) . Results of 20 replicated 100 year simulaticns for each change

3

in E examined.

Sac Roe

Spawning Biomass (t) Remaining
Exploitation After Sac Roe Harvest Sac Roe Harvest (t)
Rate (E) Mean Sd. Dev. Range Mean  Sd. Dev. Range
M= 0.30 |
0.1 391,090 174,288 50,237-1,254,038 42,113 18,838 5,319-135,221
0.2 265,337 128,778 28,944~ 907,412 62,169 30,496 6,518-214,163
0.3 150,330 95,385 4,860- 539,818 56,768 37,607 854-211,320
0.4 53,810 52,835 1,028- 34,076 25,877 31,305 82-198,140
M=0.39
0.1 235,925 116,192 24,841- 814,276 25,360 12,539 2,617- 87,708
0.2 130,286 88,098 2,739- 492,306 30,123 20,896 300-116 ,220
0.3 44,772 49,110 519- 313,526 15,464 19,495 44-122,263
0.4 26,874 - 445- 162,811 7,663 16,413 14- 93,998

19,398




Table 4. Eastern Bering Sea Pacific herring spawning biomass and commercial fishery

N
exploitation rates during 1960-1982. Spawning biomass estimates obtained —
from cohort analysis (Wespestad 1982) unless otherwise indicated. Total and
spawning biomass exploitation rates (ET and E, respectively) were calculated
from catches summarized by Wespestad (1980) unless otherwise indicated.

Area of Spawning Biamass BT E
Period Catch Mean Sd. Dev. Mean Range Mean . Range
1960-1966 Offshore a/ 1,166,000 291,430 0.01 0.01-0.03 0,02 0.01-0.04
1968-1977 Offshore b/ 189,400 134,638 0.21 0.09-0.44 0.33 0.12-0.68
1978-1981 Inshore ¢/ 166,750 7,228 0.11 0.09-0.13 0.15 0.12-0.18
1978-1982 4/ Inshore 161,540 68,472 not available 0.14 0.04-0.29
)

a/ Entire harvest offshore except 18 t in 1964.

b/ Less than 1% of total harvest inshore except 1977 when 12% inshore.

¢/ Transition to total inshore harvest: 1978 and 1979, 31 and 38%, respectively,
inshore; 1980-1982 entire harvest inshore.

d/ Data _from ADF&G aex;ial assessments and inshore sac roe harvests. (Fried et al. 1982a).
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Table 5. Continued

Annual exploitation rate or quota
for each fishery

Probability of obtaining various ranges

of total annual exploitation rates

Subsistence
Sac roe (ER) (ES) Food/bait (t) Range Spawning Group
TOG All others (NI only) All Stocks offshore of E TOG sC GB NI RO NS
Fishing Pattern III

0.00 0.20 0.03 entire <0.10 0.000 0.000 0.000 0.020 0.000 0.000
surplus 0.10-0.19 0.998 0.000 0.000 0.287 0.000 0.000
0.20-0.29 0.002 0.129 0.174 0.583 0.216 0.075
0.30-0.39 0.000 0.591 0,525 0.097 0.452 0.711
>0.39 0.000 0.320 0.301 0.013 0.332 0.214

Fishing Pattern IV .
0.15  0.20 0.03 entire <0.10 0.000 0.000 0.000 0.656 0.000 0.000
surplus 0.10-0.19 0.969 0.000 0.000 0.340 0.000 0.000
0.20-0.29 0.031 0.922 0.885 0.004 0.865 0.978
0.30-0.39 0.000 0.077 0.106 0.000 0.127 0.021
>0.39 0.000 0.001 0.009 0.000 0.008 0.001
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Fig. 1. Map of the eastern Bering Sea, Alaska, showing locations

discussed in the text.
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eastern Beriﬁg Sea Pacific herring populations to various patterns of exploitation.
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Subpart A -- General

§676.1 Purpose and scope

(a) Regulations in this Part govern fishing for herring by
vessels of the United States within the fishery congervation zone
in (1) the Chuckchi Sea lying south of Point Hope, (2) the Bering
Sea, and (3) the North Pacific Ocean adjacent to iﬁe-AleutTan Islands
and west of 170° W. longitude, hereinafter referred to as the
"management area". (See Figure 1)

(b) For regulations governing fishing for herring within the
Bering-Chuckchi Sea management area by fishing vessels other than
vessels of the United States, see 50 CFR §611.95.

(c) These regulations implement the Bering-Chuckchi Sea
herring fishery management plan deve]oped by the North Pacific

Fishery Management Council.
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§676.2 Definitions
In addition to the definitions in the Act, and unless the
context requires otherise, the terms used in this Part shall
have the following meanings (some definitions in the Act have
been repeated here to aid understanding of the regulations):
Act means the Magnuson Fishery Conservation and Management
Act, Pub. L. 94-265, as amended, 16 U.S.C §§1801 et seq.

Acceptable biological catch (ABC) means a seasonally

determined catch based primarily on the ratio of the annual

biomass estimate to the MSY biomass level. ABC may be less than,

equal to, or greater than MSY, depending on resource conditions.

ABC applies to the combined state and federal management areas.
ADF&G means the Alaska Department of Fish and Game.
Allowable incidental catch (Algl means that amount

of herring allocated to be taken incidentally to the United States
groundfish fishery. It is a part of the optimum yield (0Y) for
the fishery regulated by this Part, and is accounted for in

the determination of the winter apportionment of 0Y.

Assistant Administrator means the Assistant Administrator for

Fisheries, National Oceanic and Atmospheric Administration, United
States Department of Commeﬁce, or an individual to whom the Assistant
Administrator for Fisheries has delegated the appropriate authority.

Authorized Officer means:

(a) Any commissioned, Warrant, or petty officer of the United
States Coast Guard;

(b) Any certified enforcement or special agent of the National
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Marine Fisheries Service;

(c) Any officer designated by the head of any Federal or
State agency which has entered into an agreement with the
Secretary and the Commandant of the Coast Guard to enfofce
the provisions of the Act; or

(d) Any Coast Guard personnel accompanying qndlacting under
the direction of any person described in paragraph'(a) of this
definition.

Fishery Conservation Zone (FCZ) means that area adjacent to

the United States which, except where modified to accommadate
international boundaries, encompasses all waters from the seaward
boundary of each of the coastal States to a line on which each
point is 200 nautical miles from the baseline from which the
territorial sea of the United Staies is measured.

Fishing means any activity, other than scientific research
activity conducted by a scientific research vessel, which involves:

(a) The catching, taking, or harvesting of fish;

(b) The attempted catching, taking or harvesting of fish;

(c) Any other activity which can reasonably be expected to
result in the catching, taking or harvesting of fish; or

(d) Any operations at sea in support of, or in preparation
for, any activity degcribed in paragraphs (a), (b), or (c) of this
definition.

Fishing vessel means any vessel, boat, ship, or other craft

which is used for, equipped to be used for, or of a type which is
normally used for: (a) fishing; or (b) aiding or assisting one or

more vessels at sea in the performance of any activity relating to
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other individual on board and in charge of that vessel.

Optimum yield (0Y) means that-amount of the herring biomass

which is available for harvest in the FCZ.

Owner, with respect to any vessel, means: —

(a) Any person who owns that vessel in whole or in part;

(b) Any charterer of the vessel, whether bareboat, time,
or voyage; | |

(c) Any person who acts in the capacity of a charterer,
including but not limited to parties to a management agreement,
operating agreement, or any similar agreement that bestows control
over the destination, function or operation of the vessel; or

(d) Any agent designated as such by any person in paragraphs
(a), (b), or (c) of this definiti.on.

Person means any individual (whether or not a citizen or
national of the United States), corporation, partnership,
association, or other entity (whether or not organized or existing
under the laws of any State), and any Federal, State, local, or

foreign government or any entity of such government.

Prohibited species catch 1imit (PSC) means the maximum amount
of herring mortality which fishing vessels of foreign nations may
cause incidental to their trawl fisheries in the management area,
before the herring savings area is closed to trawling by such vessels.

Regional Director means the Director, Alaska Region, National

Marine Fisheries Service, P.0. Box 1668, Juneau, Alaska 99802,
or an individual to whom the Regional Director has delegated

appropriate authority.
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designee.
Trawling means fishing by use of a bag-shaped net dragged
through the water to capture fish.

Vessel of the United States means:

(a) Any vessel documented under the laws of the United States;

(b) Any vessel numbered in accordance with the_Federal Boat
Safety Act of 1971 (46 U.S.C.§§ 1400 et seq.) and measuring less than
5 net toﬁs; or

(c) Any vessel numbered under the Federal Boat Safety Act of
1971 (46 U.S.C. §§1400 et seq.) and used exclusively for pleasure.

United States fish processors means facilities located within

the United States for, and vessels of the United States used or
equipped for, the processing of fish for commercial use or
consumption.

United States-harvested fish means fish caught, taken, or

harvested by vessels of the United States within any fishery
regulated by a fishery management plan or preliminary fishery

management plan implemented under the Act.

§676.3 Relation to other laws

(a) Federal law. For'regulations concerning fishing for

groundfish in the Bering Sea and Aleutian Islands portion of the
management area, see 50 CFR Part 675; for regulations concerning
fishing for groundfish in the‘Gulf of Alaska, see 50 CFR Part
672; for regulations concerning fishing for Tanner Crab, see

50 CFR Part 671; for regulations governing permits and

certificates of inclusion for the taking of marine mammals,
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see 50 CFR §216.24.

(b) State law. This Part will be administered in close
coordination with ADF&G's administration of the regulations of the
State of Alaska governing the subsistence and roe fisheries for
herring in the territorial sea and internal waters off Alaska.
Certain responsibilities relating to data collection and enforcement

may be performed by employees of the State of A]aéka;

§676.4 Permits

(a) General. No vessel of the United States may fish
for herring in the management area without first obtaining a
permit under this Part. Such permits shall be issued without
charge.

(b) Application. A fishing vessel owner may obtain a permit

required under the preceding subsection by submitting to the
Regional Director a written application containing the following
information:

(1) The épp\icant's name, mailing address, and telephone
number;

(2) The name of the vessel;

(3) The vessel's U.S. Coast Guard documentation number or
state registration number;

(4) The home port of the vessel;

(5) The length of the vessel;

(6) The type of fishing gear to be used;

(7) The signature of the applicant.
The Regional Director may accept a completed State of Alaska

commercial fishing license application in satisfaction of the
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requirements of this paragraph.

(c) Issuance. |

(1) Upon receipt of a properly completed application, the
Regional Director shall issue a permit required by paragraph (a)
of this section, except as otherwise required under paragraph (i)
of this section.

(2) Upon receipt of an improperly completed.applicatiQn, the
Regional Director shall notify the applicant of the deficiency in
the application. If the applicant fails to correct the deficiency
within 30 days following the date of notification, the application
shall be considered abandoned.

(d) Notification of change. Any person who has applied for

and received a permit under this .section shall give written
notification of any change in the information provided under
paragraph (b) of this section to the Regional Director within 30
days of that change.

(e) Duration. A permit issued under this section shall
authorize the permitted vessel to fish for herring in the management
area during a single specified year, and shall continue in full
force and effect therough December 31 of the year for which it
was issued, or until it is revoked, suspended, or modified
pursuant to 50 CFR Part 621.

(f) Alteration. No person shall alter, erase, or mutilate

any permit issued under this section. Any such permit that has
been intentionally altered, erased, or mutilated shall be invalid.
(g) Transfer. Permits issued under this section are not

transferable or assignable. Each such permit shall be valid only
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for the fishing vessel for which it is issued. The Regional
Director must be notified of a change in ownership, pursuant
to paragraph (d) of this section.

(h) Inspection. Any permit issued under this-section must

be carried aboard the permitted vessel whenever the vessel is
fishing in the management area. The permit shall.be presented for
inspection upon request by any authorized officer.

(h) Inspection. Any permit issued under this section must

be carried aboard the permitted vessel whenever the vessel is

fishing for groundfish or herring in the management area. The

permit shall be presented for inspection upon request of any authorized
officer.

(i) Sanciions. Subpart D of 50 CFR Part 621 shall govern the fiﬁ
imposition of permit sanctions against a permit issued under this
section. As specified in that subpart D, a permit may be revoked,
modified, or suspended with or without prejudice to the issuance of
future permits, if the permitted vessel is used in the commission
of an offense prohibited by the Act or these regulations; and such
a permit shall be revoked if a civil penalty or criminal fine
imposed under the Act and pertaining to a permitted vessel is not

paid.
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§676.5 Reporting requirements.

(a) Fishing vessel reporting requirements.

(1) Port of landing outside Alaska. The operator of any fishing

vessel that harvests and retains herring under this Part, and lands

such herring at a port outside the State of Alaska shall report that
harvest to ADF&G on a completed State of Alaska fish ticket, or an
equivalent document containing all of the information requireﬁ on an
Alaska fish ticket, within one week after that herring is landed.

The address to which these documents must be sent is: Director, Division
of Commercial Fisheries, Alaska Department of Fish and Game, P.0. Box
33-2000, Juneau, Alaska 99802.

(2) Sale, delivery, or consumption at sea.

(A) For each consumption or sale or delivery to a United States
fish processor of herring harvested and retained under this Part, the
operator of the fishing vessel performing that consumption, sale or
delivery shall submit the following information to ADF&G:

(i) a completed State of Alaska fish ticket, or an equivalent
document containing all of the information required on an Alaska
fish ticket; and

(ii) a statement indicating whether or not the vessel to which
any sale or delivery was made was a vessel of the United States.

(B) The information required by paragraph (a)(2)(A) of this
section shall be submitted to ADF&G within one week of the first
return of the vessel that harvested the herring to port following such
sale, delivery, or consumpfion. Such information may be submitted by
the United States fish processor to which the sale or delivery at sea

was made, acting as the agent of the fishing vessel operator, but the
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fishing vessel operator shall remain ultimately responsible for
submission of the information.

(b) Processor reporting requirements. When requested by the

Regional Director, but not more than four times a year, each United
States fish processor who intends to process United §Eates harvested
herring taken in the management unit shall complete a written survey
received from the Regional Director, to include the;foilowing
information:

(1) the quantity of herring that the processor has the capacity
to process during a designated period; and

(2) the quantity of herring that the processor expects to process
from any areas of the management area at any time during the fishing
year.

(¢) Joint venture reporting requirements. When requested by

the Regional Director, but not more than four times a year, each joint
venture representative whose company or association intends to deliver
herring harvested by United States fishermen from the management area
to foreign processors shall complete a written survey received from

the Regional Director. This survey shall state the quantity of United
States - harvested herring that the joint venture operator expects to
deliver to foreign processoré from any areas of the management unit at

any times during the fishing year.
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§676.6 General prohibitions

It shall be unlawful for any person to:

(a) Fish for herring in the management area with a vessel
of the United States which does not have aboard a valid permit
issued pursuant to this Part;

(b) Possess, have custody or control of, ship, transport,
import, export, offer for sale, sell, or purchasefén& fish taken
or retained in violation of the Act, this Part, or any other |
regulation or permit issued under the Act;

(c) Refuse to permit an authorized officer to board a fishing
vessel subject to such person's control for purposes of conduction
any search or inspection in connection with the enforcement of the
Act, this Part, or any other regulation or permit issued under the
Act; '

(d) Forcibly assault, resist, oppose, impede, intimidate, or
interfere with any authorized officer in the conduct of any search
or inspection described in paragraph (c) of this section;

(e) Resist a lawful arrest for any act prohibited by this
Part;

(f) Interfere with, delay, or prevent, by any means, the
apprehension or arrest of another person knowing that such person
has committed any act prohibited by this Part;

(g¢) Forcibly assault, resist, impede, intimidate or interfere
with an observer placed aboard a fishing vessel pursuant to this
Part;

(h) Violate any other provision of this Part, the Act, or

any other regulation or permit issued under the Act.
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§676.7 Enforcement

(a) General. The owner or operator of any fishing vessel
regulated under this Part shall immediately comply with instructions
issued by an authorized officer to facilitate safe boarding and
inspection of the fishing vessel, its gear, equipment, and catch
for the purposes of enforcing the Act and this Part.

(b) Signals. Upon being approached by a Coéét-Guard cutter
or aircraft, or other vessel or aircraft authorized to enforce the
Act, the operator of a fishing vessel shall be alert for signals
conveying enforcement instructions. The vessel may gquard Channel
16, VHF-FM, or 2182 KH2, if equipped with suitable radios, to
receive verbal instructions. The following visual signals
extracted from the International Code of Signals are among those
which may be used: )

(1) "L", meaning "You should stop your vessel instantly,"

(2) "SQ3", meaning "You should stop or heave to; I am going
to board you,"

(3) "RY CY", meaning "You should proceed at slow speed, a
boat is coming to you," and

(4) "AA AA AA etc." is the call to an unknown station.

(c) Boarding. A vessel signaled to stop or heave to for
boarding shall:

(1) Stop immediately and lay to or maneuver in such a way
as to permit the authorized officer and his or her party to come
aboard;

(2) If requested, provide a safe ladder for the authorized

officer and his or her party;
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(3) When necessary to facilitate the boarding, provide a
man rope, safety line, and illumination for any ladder; and

(4) Take such other actions as necessary to ensure the
safety of the authorized officer and his or her party and to

facilitate the boarding.

§676.8 Penalties.

Any person or fishing vessel found to be in violation of this
Part shall be subject to the civil and criminal penalty provisions
and forfeiture provisions prescribed in the Act, in 50 CFR Parts
620 (Citations) and 621 (Civil Procedures), and in other applicable

law.
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Subpart B -- Management Measures

§676.20 Optimum Yield.

(a) Determination. The optimum yield (0Y) for the fishery

governed by this Part shall be the sum of three components: an

allowable incidental catch (AIC), a summer apportionment, and a
winter apportionment. These components shall be calculated ag

follows:

(1) Allowable incidental catch (AIC). AIC shall be 0.10 per

cent of the domestic annual harvest (DAH) for target and other species
in the groundfish fishery of the Bering Sea and Aleutian Islands

area, as determined under 50 CFR §675.20.

(2) Summer apportionment. Subject to reduction as specified

below, the summer apportionment of 0Y shall be 2,000 metric tons (mt).
The Regional Director, after consultation with the Council and the
State of Alaska, may by field order issued pursuant to §676.21(d) and
(e) reduce the summer apportionment as necessitated by any of the
following factors:
(A) The extent to which the subsistence and inshore commercial
fisheries have harvested or exceeded the ABC;
(B) The condition of the spawning stocks of herring, with special
focus on the subsistence stocks;
(C) The abundance of spawning herring and their spawning success;
(D) The age composition of the spawning hering;
(E) Recruitment to the spawning stocks of herring; 7~
(F) Variation in exploitation rates between the spawning stocks; -

and
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(6) Changes in the management of the inshore commercial fishery

by the State of Alaska.

(3) MWinter apportionment. The winter apportionment of OY shall

be determined according to the following formula:

Inshore
Commercial  Subsistence
ABC - Harvest - Adjustment - (AIC + PSC) ,

Winter apportionment

2
where

(A) ABC is the acceptable biological catch calculated under
Appendix I to this Part;

(B) Inshore commercial harvest is equal to the total harvest
taken from State waters adjacent to the management area
between April 1 and September 30, plus the harvest in that
portion of the management area south of 55°47' N. latitude
between April 1 and September 30;

(C) Subsistence adjustment equals 500 mt;

(D) AIC equals 0.10 per cent of the DAH for target and other
species in the groundfish fishery of the Bering Sea and
Aleutian Islands area, as determined under 50 CFR §675.20;
and

(E) PSC is a Prohibited Species Catch calculated as 0.10 per
cent of the Total Allowable Level of Foreign Fishing (TALFF)
for target and other species in the groundfish fishery of
the Bering Sea and Aleutian Islands Area, as determined
under 50 CFR § 675.20.

- In the event that the winter apportionment as so calculated is less

than zero, the winter apportionment shall be equal to zero. Further
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limitations on the winter apportionment are as follows:

(A)

(B)

(¢)

If the amount so calculated is less than 2,000 mt, the
winter apportionment shall be zero.

If the amount so calculated is greater than 10,000 mt,

the winter apportionment shall be 10,000 mt.

If the current herring spawning biomass is less than one-
half of the MSY biomass as specified in Aﬂbeﬁdix I to this

Part, the winter apportionment shall be zero.

The Regional Director, after consultation with the Council and

the State of Alaska, may by field order issued pursuant to §676.21(d)

and (e) further reduce the winter apportionment as necessitated by any

of the following factors:

(R)

(B)

(¢)
(D)
(E)
(F)

(b)

The extent to which the subsistence and inshore commercial
fisheries have harvested‘or exceeded the ABC;

The condition of the spawning stocks of herring, with special
focus on the subsistence stocks;

The abundance of spawning herring and their spawning success;
The age composition of the spawning herring;

Recruitment to the spawning stocks of herring; and

Variation in exploitation rates among the spawning stocks.

Procedures and availability. The three components of opimum

yield shall be determined and made available for harvest as follows:

(1)
(A)

Allowable incidental catch (AIC).

Procedure. Prior to January 1 the Regional Director shall

by'rule-related notice determine the initial value of AIC for the

new calendar year as defined in paragraph (a)(l) of this section,

based upon the initial DAH for that year of target and other species
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in the groundfish fishery of the Bering Sea and Aleutian Islands
area. The determination of initial AIC and the publication of the
value determined shall follow the procedure and schedule set forth

at 50 CFR §675.20(a). Increases in AIC to accommodate apportionment
of groundfish reserves to DAH shall be calculated as 0.10 per cent of
each such apportionment. Determination and publication of such
increases shall follow the procedure and schedule séf forth at 50

CFR §675.20(b).

(B) Avaitability. AIC may be harvested and retained only by

vessels of the United States, and only incidentally to the participation
of those vessels in the groundfish trawl fishery within the management
area. Foreign vessels permitted to purchase groundfish from vessels
of the United States under regulations set forth at 50 CFR Part 611 may
purchase, process, and retain such‘herring.
AIC shall be available fér incidental harvest beginning January 1,
unless the Herring Savings Area described in Appendix II to this
Part has been closed after April 1 of the previous calendar year under
§676.21 of this Part. If the Herring Savings Area has been so closed,
herring shall remain a species prohibited to vessels of the United States
until April 1 of the new calendar year, at which time the AIC shall
become available for incidental harvest. When AIC is harvested
within the calendar year for which it has been prescribed, all or a
portion of the Herring Savings Area shall be closed to trawling for
groundfish by vessels of the Uﬁited States until April 1 of the
following year, subject to the provisions at 50 CFR §676.21(d) and (e).
AIC shall be available for harvest in any part of the management

area where another component of OY is not available for harvest.
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A1l herring caught in areas closed to directed herring fishing shall -
be treated as AIC. All hérring caught in areas open to directed

herring fishing shall be considered to have been harvested under the
summer or winter apportionment.

(2) Summer apportionment.

(A) Procedure. The summer apportionment shall be 2,000 mt unless
the Regional Director determines that one or more of the factors set
out at §676.20(a)(2) requires a reduction. Any such reduction shall be
by field order, under the provisions of §§676.20(a)(2) and 676.21(e).

(B) Availability. The summer apportionment shall be available

for harvest by vessels of the United States in that portion of the
management area lying south of 55°47' N. latitude from July 1 (or

the date on which a field order reducing the summer apportionment

is filed with the FEDERAL REGISTER, whichever comes later) through
September 30. Herring harvested in the territorial sea adjacent to the
management area and south of 55°47' N, latitude between July 1 and
September 30 shall also be considered to have been harvested under the
summer apportionment. When the summer apportionment has been harvested,
that portion of the management area south of 55°47' N. latitude shall
be closed to directed fishing for herring by notice published in the
FEDERAL REGISTER. This closure shall remain in effect until July 1 of

the following year, or until a winter apportionment is finally determined,

whichever comes earlier.

(3) MWinter apportionment"

(A) Procedure. Annually by July 1 the Regional Director shall
by rule-related notice publish in the FEDERAL REGISTER estimate ABC =

in accordance with the formula set out in Appendix I to this Part.
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In the same notice, he shall estimate the winter apportionment for
the current fishing year.

Public comment shall be accepted on the values estimated for a
period of at at least 45 days after the rule-related notice is published
in the FEDERAL REGESTER. Any timely comments submitfgd in accordance
with this paragraph shall be considered in reviewing those estimates
and in establishing final values for ABC and the wiﬁfef apportionment.
Comments provided for in this paragraph shall be addressed to the |
Director, Alaska Region, National Marine Fisheries Serviae, P.0. Box
1668, Juneau, Alaska 99802. The Regional Director shall make available
to the public during business hours the aggregate data upon which any
estimated or final values for ABC and the winter apportionment are
based at the National Marine Fisheries Service Alaska Regional Office,
Federal Building, Room 453, 907 West Ninth Street, Juneau, Alaska.

These data shall be available for a sufficient period to facilitate
informed comment by interested persons.

Annually by October 1 or as soon thereafter as is practicable, the
Regional Director shall by rule-related notice determine final values
for ABC and for the winter apportionment under §676.20(a)(3) and Appendix

I to this Part.

(B) Availability. The winter apportionment shall be available
for directed harvest only by vessels of the United States throughout
the management unit from October 1, or the date on which the final
determination of the winter apportionment is filed with the
FEDERAL REGISTER, whichever comes later, until March 31, the end of
the fishing year. In the event that the winter apportionment is zero,

the entire management area shall be closed to directed fishing for
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herring until March 31 of the following year.
The Regional Director shall by notice published in the FEDERAL
REGISTER close all or part of the Herring Savings Area described
in Appendix II to this Part to vessels of the United States if:
(i) OY (including AIC) has been harvested; or o
(ii) the amount of AIC remaining is likely to be harvested within
one reporting period (one week). A

This notice shall take effect upon its filing with the Office of the
FEDERAL REGISTER.

(c) Prohibited species.

(1) Prohibited species, for purposes of this Part, means any
species of fish caught while fishing for herring in the management
area, the retention of which is prohibited by other applicable federal /ﬁ\
law; and herring whenever there is no 0Y available for harvest and
retention under this Part.

(2) The operator of each vessel of the United States participating
in the fishery regulated under this Part, or participating in any
fishery in the management area when there is no OY available for harvest
and retention under this Part, shall minimize that vessel's catch of
prohibited species. Each such operator shall sort the catch of the
vessel as soon as possible after retrieval of the catch and, after
allowing for sampling by an observer (if any), shall return any catch
of prohibited species or parts thereof to the sea immediately with a
minimum of injury regardless of its condition.

(3) It shall be a rebuttable ﬁresumption than any prohibited /-
species found onboard a fishing vessel participating in the fishery

regulated under this Part, or in any fishery in the management area
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when there is no OY available for harvest and retention under this

Part, was caught and retained in violation of this subsection.

§676.21 Time and area limitations.

(a) Fishing year. The fishing year shall be April 1 through

March 31.

(b) Management area.

(1) That portion of the management area north of 55°47' N.
latitude shall bé closed to directed fishing for herring by vessels
of the United States between April 1 and either September 30 or the
date on which the final determination of the winter apportionment is
filed with the FEDERAL REGISTER, whichever is later. In the event"
that the winter apportionment is zero, this portion of the management
area shall remain closed to directed fishing for herring through March
31.

(2) That portion of the management area south of 55°47' N.
latitude shall be closed to directed fishing for herring from April 1
through June 30. In the event that the summer apportionment of 0Y is
zero, this portion of the management unit shall remain closed to
directed fishing for herring through March 31 or until the date on
which the final determinatioﬁ of the winter apportionment is filed
with the FEDERAL REGISTER, whichever is earier.

(c) Herring savings area.

(1) The Regional Director shall by notice published in the
FEDERAL REGISTER close all or part of the Herring Savings Area
described in Appendix II to this Part to trawling by vessels of the

United States for the rest of the current fishing year if:
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(A) OY (including AIC) has been harvested; or

(B) the amount of remaining AIC is likely to be harvested within

one reporting period (one week).

This notice shall take effect upon its filing with the Office of the
FEDERAL REGISTER.

(2) For the purposes of this Part all herring caught in a
portion of the management area open to directed fisﬂfné for herring
shall be considered to have been harvested under the summer or winter
apportionment. All herring harvested in portions of the management
area closed to directed fishing for herring shall be treated as AIC,
if any AIC is available for incidental harvest. All herring harvested
in the management area subsequent to the harvest of 0Y (including

AIC) shall be treated as prohibited species.

(d) Modifications of time and area limitations, and of summer

apportionment. The Regional Director may modify the time and area

closures prescribed in this section, may open and close fishing areas
or parts thereof, and may reduce the summer apportionment as provided
by §676.20 of this Part, by issuing a field order in accordance with
paragraph (e) of this section. Field orders shall be based on the best
available scientific information, and upon any of the following
considerations:

(1) the effect of overall fishing effort;

(2) the catch per unit of effort and rate of harvest;

(3) the relative abundance of herring in comparison with pre-

season expectations;
(4) the performance of the subsistence and commercial roe

fisheries;
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(5) the proportion of immature or spawned-out herring and the
age structure of the population;
(6) general information on the condition of herring;
(7) information pertaining to the optimum yield for.herring;
(8) timeliness and accuracy of catch reporting by buyers to the
extent that such timeliness or accuracy may reasonably be
expected to affect proper management;
(9) the magnitude and distribution of incidental catch of
herring in the groundfish trawl fisheries;
(10) any other information on herring distribution in the
management unit; and
(11) any other factors necessary for the conservation and
management of the herring resource.
Field orders reducing the summer apportionment shall be based on the
best available scientific information and upon any of the factors set

forth in §676.20(a)(2) of this Part.

(e) Field orders.

(1) Any field order issued by the Regional Director under this
Part shall include the following:

(A) the reasons for the field order, as set out in paragraphs
(c) and (d) of this secfion, and paragraphs (a) and (b) of §676.20 of
this part.

(B) a description and order of the modification; and

(C) the effective dates of the modification.

(2) No field order issued under this section may take effect

until:
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(A) it has been filed for publication with the Federal Register;

(B) the foreign nations concerned and the designated
representatives for affected foreign fishing vessels, if any, are
notified. If practicable, notification shall be given at "least 48
hours before the field order is to be effective;

(C) it has been broadcast at those time intervals, channels
and frequencies customarily used by ADF&G to broadcéét’similar
notices of closure, for 48 hours prior to its effective date; and

(D) the public has been offered the opportunity to comment
upon the proposed field order for a period of at least thirty (30)
days, unless the Regional Director finds that such prior opportunity
for public comment would adversely affect the conservation and
management of herring.

(3) If the Regional Director finds that prior opportunity for
public comment on the field order would adversely affect the
conservation and management of herring, he shall receive public comment
on the field order for thirty (30) days after its effective date,
making available to the public during business hours the aggregate
data on which it was based. After considering the comments received,
the Regional Director shall determine whether the field order should
be changed.

(4) Any modification prescribed by a field order issued under
this section shall remain in effect in accordance with the terms of
the field order, or of any subsequent field order, rule-related notice,

or regulation.

(f) Other regulations. Time and area closures imposed by or

under Part 675 of this Title shall also apply to all fishing for
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herring in the Bering Sea and Aleutian Islands portion of the management

area, described at 50 CFR §675.1(d).-:

§676.22 Reporting requirements.

(a) Fishing vessel reporting requirements. —

(1) Port of landing outside Alaska. The operator of any fishing

vessel that harvests and retains herring under this.Part, and lands

such herring at a port outside the State of Alaska shall repo}t that
harvest to ADF&G on a completed State of Alaska fish ticket, or an
equivalent document containing all of the information required on an
Alaska fish ticket, within one week after that herring is landed.

The address to which these documents must be sent is: Director, Division
of Commercial Fisheries, Alaska Department of Fish and Game, P.0. Box
33-2000, Juneau, Alaska 99802.

(2) Sale, delivery, or consumption at sea.

(A) For each consumption or sale or delivery to a United States
fish processor of herring harvested and retained under this Part, the
operator of the fishing vessel performing that consumption, sale or
delivery shall submit the following information to ADF&G:

(i) a completed State of Alaska fish ticket, or an equivalent
document containing all of the information required on an Alaska
fish ticket; and

(ii) a statement indicating whether or not the vessel to which
any sale or delivery was made was a vessel of the United States.

(B) The information required by paragraph (a)(2)(A) of this
section shall be submitted.to ADF&G within one week of the first
return of the vessel that harvested the herring to port following such

sale, delivery, or consumption. Such information may be submitted by
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the United States fish processor to which the sale or delivery at sea
was made, acting as the agent of the fishing vessel operator, but the
fishing vessel operator shall remain ultimately responsiblTe for

submission of the information.

(b) Processor reporting requirements. When requested by the

Regional Director, but not more than four times a yéér; each United
States fish processor who intends to process United States harvested
herring taken in the management unit shall complete a written survey
received from the Regional Director, to include the following
information:

(1) the quantity of herring that the processor has the capacity
to process during a designated period; and

(2) the quantity of herring that the processor expects to process
from any areas of the management area at any time during the fishing
year.

(c) Joint venture reporting requirements. When requested by

the Regional Director, but not more than four times a year, each joint
venture representative whose company or association intends to deliver
herring harvested by United States fishermen from the management area
to foreign processors shall complete a written survey received from

the Regional Director. This survey shall state the quantity of United
States - harvested herring that the joint venture operator expects to
deliver to foreign processors from any areas of the management unit at

any times during the fishing year.

A
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§611.95 Bering Sea and Aleutian Islands Herring Fishery

(a) Purpose.

(1) This section regulates foreign fishing for herring within
those portions of the fishery conservation zone located in (1) the
Chuckchi Sea lying south of Point Hope, (2) the Bering Sea, and (3)
the North Pacific Ocean adjacent to the Aleutian Isfénds and west of
170°00' W. longitude, over which the United States exercises exclusive
fishery management authority (hereafter referred to in this section
as the "management area").

(2) For regulations governing fishing for herring within the
management area by vessels of the United States, see 50 CFR Part 676.

(3) These regulations implement the Bering-Chuckchi Sea
herring fishery management plan deVé]oped by the North Pacific

Fishery Management Council.

(b) Authorized fishery. Directed foreign fishing for herring

or retention of herring incidentally harvested by foreign vessels
is prohibited. Herring shall be treated as a prohibited species
in accordance with §611.13 of this Part.

(c) Prohibited species catch limit (PSC).

(1) Determination. The prohibited species catch limit (PSC)

shall be 0.10 per cent of the total allowable level of foreign fishing
(TALFF) for target and other species in the groundfish fishery of the
Bering Sea and Aleutian Islands area, as determined under 50 CFR
§675.20.

(2) Procedure. Prior to January 1 the Regional Director shall

by rule-related notice determine the initial value of PSC, as defined
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in paragraph (c)(1) of this section, for the new calendar year.

The determination of initial PSC and the publication of the value
determined shall follow the procedures and schedule set forth at

50 CFR §675.20(a). Increases in PSC to accommodate apporfionment of
groundfish reserves to TALFF shall be calculated as 0.10 per cent

of each such apportionment. Determination and pub]j;ation of these
values shall follow the procedures and schedule set forth at 50 CFR
§675.20(b). PSC shall be assigned to foreign nations in proportion
to their allocations of the TALFF for groundfish and other species in
the groundfish fishery of the Bering Sea and Aleutian Islands area.

(3) Availability. PSC shall apply to the incidental harvest of

herring by foreign vessels trawling for groundfish in the management
area beginning January 1, unless thg Herring Savings Area provided for
by paragraph (d) of this section has been closed to trawl vessels of

a nation after April 1 of the previous calendar year. If the Herring
Savings Area has been closed to groundfish trawling by a nation after
April 1 of the previous calendar year, it shall remain closed to
trawling by that nation until April 1 of the new calendar year, at
which time the PSC shall come into effect for the remainder of the

new calendar year.

(d) Herring'Savinés Area.

(1) Description. The Herring Savings Area is described in

Appendix II, to 50 CFR Part 676.

(2) Closure. When a nation harvests its share of the PSC for
herring, or when the amount of its PSC remaining can be harvested
within one reporting period (one week), the Regional Director shall

by notice of closure published in accordance with §611.15(c) close
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all or part of the Herring Savings Area to trawling by vessels of

that nation until April 1 of the following calendar year. Any portion
of a nation's PSC which is not harvested during a given calendar year
shall not be reassigned or carried over to the following year.

(3) Field orders. The Regional Director may modify the time

and area closures imposed upon the Herring Savings Area by field
order in accordance with the procedures and criteri5 sét forth at

50 CFR §676.21(d) and (e).



7.6.1 Hﬁximum sustainable yield

Herring populations ar subject to significant changes in abundance over
. relatively short periods of time. It appears that these chanéesvmay result
from changing environmental conditions and/or be related to fishing pressure.
Because of this aspect of herring population dynamics, the maximum sustain-
able yield (MSf) concepé does not provide a good indicator of the level of
harvest that should be allowed:-in a given:}ishing year. MSY is a measure of
the average maximum annual yield of the fishery over a long period of time.

An estimate of the MSY for eastern Bering Sea herring can be calculated by
first estimating the average size of the virgin resource. Two methods have
been used to do this: (1) estimates based on early Russian hydroacoustic
trawl surveys and (2) ecosystem modeling. Each method has its limitations and
at present, it is difficult to determine the accuracy of either. The

following is a description of each method.

e
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In 1963, three years after the fishery began, the eastern Bering Sea herring
biomass was estimated to be 2.16 million mt based on a Soviet hydrogcoustic
survey of the wintering grounds (Shaboseev 1965). Using the same data, a
recent paper by Kachina (1978) reduced this earlier estimate to 0.374 million
mt by u51ng a lower mean school density of 0.5 flsh/m combaqed to 3.38
f1sh/m used for the original estimate.

According to Shaboneev, schools were surveyed at night and the area and height
of schools were charted acoustically. School composition and age distribution
- were determined by trawling. The original density (3.38ffish/m3) was deter-
mined by comparing acoustic echograms from the eastern Bering Sea to echograms
of schools sampled by purse seines in western Bering Sea coastal waters. The
revised density estimate of 0.5 fish/m3 is based on observations from subse-
quent surveys of herring concentrations on the winter grounds northwest of the

Pribilofs during 1969-71 (Fadeev, personal communication).l/

The densities derived are questionable but cannot be fully evaluated because
few specific details regarding Soviet survey methods and accuracy are avail-
able. However, data reported in the literature and from individuals involved
with herring hydroacoustic surveys indicate that the range of densities used

by the Soviets may be extreme and an intermediate value may be more realistic.

There are also other sources of potential error in these estimates. The
smaller herring stocks in -northern areas may not have been included in the
Soviet hydroacoustic survey and the age distribution data reported by
Shaboneev indicate that age-1 fish were not included and age-2 fish only

partially included in the survey. These factors would tend to bias the
biomass estimate downward.

A numerical ecosystem model was applied to estimate biomass of eastern Bering
Sea herring (Laevastu and Favorite 1978). This model simulated herring abun-
dance based on the amount of herring needed to sustain the diet of herring

predators at reported rates of consumption. Although the accuracy of

1/ Fadeev, N. Pacific Institute of Fisheries and Oceanography (TINRO),
Vladivostok, USSR. Information presented at US - USSR Scientific meetings,
Seattle, WA, June 5-8, 1979.
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input parameters, such as size of predator populations and consumption rates,
has not yet been sufficiently evaluated, this model estimated that a stock
size of 2.75 million mt of herring is réquired to maintain components‘of the
ecosystem including predators at a level observed in the mid-1960's prior to

the start of intensive fishing.

Calculation of MSY from each estimate of virgin biomass can be accomplished by
applying a method developed by Alverson and Pereyra (1967) for obtaining first
approximation of yield from an unexploited biomass (MSYV; 0.5 MB, where B =
. virgin biomass and M = natural mortality of 0.47). The resultant MSY valpes—

are provided in Table 7-6.

A third estimate of MSY can be derived by average.annual catch data for the
foreign fishery over the ldng term. The average long term catch is 48,712 mt.
This figure was calculated using the total catches from 1962 after the fishery
developed up to 1976, after which date the fishery was curtailed, and
excluding 1967 when data were unavailable (Table 3-7). Data from 1977-79 were
not used in this calculation because foreign fisheries were limited by low
quotas established in the PMP. Assuming an exploitation rate of 0.2 (see

Section 7.6.2.2) the estimated biomass would be 243,560 mt.

Table 7-6. Estimation of biomass and MSY

Estimated Biomass SEstimated MSY

(million mt) (mt) Biomass Data Source
2.750 . 196,0001/ Ecosystem Model (Laevastu
' and Favorite 1978)
0.374 - 2.16 88,000- ) Hydroacoustic Survey
507,000 (Shaboneev 1965, Kachina 1978)
aﬁeﬂki'-* 0.2432/ 47,812 Average Catch 1962-76
1

1/ Assumes 30% of biomass is available for exploitation.
2/ Assumes a 20% exploitation rate.

The actual performance of the foreign fishery from 1962-76 indicates that MSY
estimates in excess-of 100,000 mt may be too high. The overall abundance of

herring decreased during this period. Some of the decrease may have been due
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to environmental conditions, but the period over which the catch was averaged
is relatively long (14 years), so that positive and negative environmental

factors should have balanced to some degree.

It is difficult to determine which estimate of MSY is the best,_ since each
method is based on different seté of assumptions which may or may not be
valid. It is evident from all indices of stock abundance that herring stocks
declined in the early 1970's and are now increasing. Choosing the appropriate
level of MSY depends on whether declines were due to excessive_fishing mortal-
ity or environmental factors causing poor survival. If tﬁe declines were due
to overfishing then MSY is 1likely near the average catch. However, if
declines were due to poor recruitment, then MSY may be greater than the
average catch level but is dependent on the magnitude and frequency of

population fluctuations.

Given the lack of definitive biomass data, it appears reasonable to use the'
"long term average catch of 48,712 mt as an estimate of MSY. This figure is
considered the best available and will apply until better data are available.

It may be revised as additional research information and catch statistics

become available.

7.6.2 Acceptable biological catch

Because the herring population of the Bering Sea fluctuates significantly, the
Acceptable Biological Catch (ABC) in any given year must reflect current stock
conditions to the maximum extent possible. Therefore, ABC shall be determined
annually and may be adjuséed during the year as new information becomes avail-
able. The ABC determined under this plan-applies to the combined state and

federal management areas. The method of determination is as follows:

7.6.2.1 Spawning biomass estimation

Since 1977, ADF&G has performed aerial surveys along the western Alaska coast
during the spawning period. The purpose of these surveys is to count schools
of herring which are then recorded according to total surface area. Estimates

of the spawning biomass are then obtained by applying a density factor to the
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total surface area of all schools recorded on the peak day in each spawning
area. Using this technique, the spawning biomass in 1978 from Bfistol Bay to
Norton Sound was estimated to be 187,210-334,723 mt and estimates for 1979
were 258,079-637,583 mt (Barton and Stéinhoff 1980). The estimate generated
by ADF&G in 1982 (excluding Nelson Island) was 116,000 mt (Table 7-7).

The spawning biomass estimate does not include any data from the Aleutian
Islands/Alaska Peninsula area or from the Port Clarence/Kotzebue Sound region.
Reliable spawning biomass estimates do not presently exist for either of these

areas. VWhen spawning biomass estimates are available they will be included in -

the spawning biomass estimation used to determine ABC.

Despite the problems with the method, the spawning biomass estimates developed
by aerial surveys are the best available. - Until additional data become avail-
able through hydroacoustic surveys, spawn deposition surveys, or other sources,

the aerial surveys shall be the basis for determining annual spawning biomass.

In ihe past, there have been times when ice and weather conditions have.been
such that aerial surveys could not be conducted to accurately assess spawning
biomass. When spawning surveys are limited by these or other factors, the
primary stock assessment tool will be virtual population analysis (VPA or

cohort analysis). VPA is based on data generated from previous years' inshore

and offshore surveys. The biomassAof each year-class of herring is computed
and subjected to an estimated annual mortality (a2 combination of natural and
fishing mortality). An estimate of recruitment into the fishery is also
computed. The current biomass estimate is then the sum of the computed

biomass estimates for each year-class and the predicted recruit biomass.

If it is not possible to determine herring abundance by using aerial surveys
or VPA, stock condition will be assessed by using commercial catch rates, the
percentage of roe recovery, ratios of pre to post spawners from test net and

commercial catches (both inshore and offshore), spawn deposition observations

and any other available information.

When virtual population analysis or other methods are used to provide biomass

estimates, those estimates must be reduced to a spawning biomass estimate

before they may be used to determine ABC.

HRR20/A25 7-41



Table 7-7. Epstimated biomass and commercial harvest of Pacific herring .in eastern

Bering Sea fishing Districts, Alaska, 1978-1982. 7
. ‘o Estimated
Biomass - Harvest Value % Biomass
District (m.t.) (m.t.) Roe % (dollars) Harvested
1982
Togiak 88,800 - 19,556 8.8 6,174,300 22.0
Security Cove 4,600 737 9.3 271,000 - - 16.0
Goocdnews Bay 2,400 441 9.5 187,900 18.4
Cape Romanzof 4,400 , 59 9.3 221,700 - 13.6
Norton Sound 15,800 3,567 8.8 1,046,200 22.6
Total 116,000 24,897 8.9 7,630,100 21.5
1981 o
Togiak 143,900 11,374 9.1 3,988,000 . 7.9
Security Cove 7,500 - 1,064 8.1 347,070 14.2
Goodnews Bay - 3,900 596 7.7 196,170 - 15.5
Cape Romanzof 4,400 653 8.0 211,260- 15.0
Norton Sound 22,800 3,965 8.8 1,500,000 17.3
Total 182,500 17,652 8.9 6,242,500 . 9.7
1980 . 7~
Togiak 62,300 17,774 1/ 9.2 3,205,000 28.5
Security Cove 1,100 ' 632 8.2 151,000 57.4
Goodnews Bay 1,100 406 9.5 97,000 36.9
Cape Romanzof 2,700 554 9.8 132,000 20.5
Norton Sound 7,600 . 2,224 8.1 500,500 29.3
Total 34,800 21,590 8.8 4,085,500 28.9
1979 :
Togiak 216,800 10,115 8.6 6,700,000 4.7
Security Cove 19,500 385 8.5 . 327,000 2.0
Goodnews Bay 6,700 82 4.7 38,500 1.2
Cape Romanzof 2,700 -0 - - 0.0
Norton Sound 7,000 1,172 7.0 628,200 16.7
Total ’ 252,700 12,406 8.0 7,694,000 4.9
1978
Togiak 172,600 . 7,033 8.2 2,300,000 4.1
Security Cove 1,200 259 - - 21.6
Goodnews Bay 400 0 - - - 0.0
Cape Romanzof 2,700 ' 0 - - 0.0
Norton Sound 4,800 13 - - 2<N
Totals 181,700 7,305 8.2 2,300,000 4.C

1/ Does not include an estimated 5,200 m.t. of waste.
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7.6.2.2 Exploitation rates

Once an estimate of the spawning biomass has been established, the level at
which ABC is set will depend on the éxploitation rate that is applied. 1In
other herring fisheries, several methods of determining an appropriate exploi-

tation rate have been used. These are briefly summarized below. °

In the northeastern Pacific, herring are generally managed for escapement (egg
deposition). The rate of exploitation is set in the range of 10-30%. In
British Columbia, escapement is set at a level that histofically produced the -
greatest recruitment; herring that are surplus to escapement requirements are
harvested. Using this method, Canadian biologists estimate that the rate of
exploitation has.averaged 20-30%. In Southeastern Alaska, optimum escapement
is unknown but stock abundance is known to be low and only 10 percent of the
estimated biomass is harvested in order to increase abundance. When a stock
is below a determined minimum biomass, no fishing occurs, and if strong year

classes are present, 20% of the biomass may be harvested.

In Washington, the herring exploitation rate has been determined to be 20
percent based on the assumption that at this rate, fishing mortality approxi-
mately equals the rate of natural mortality (Trumble, pers. comm.)l/ Also it
is assumed that at this level the stock will be protected from sharp reduc-
tions due to recruitment.failures and that herring are maintained at a level

that provides adequate forage for predators (i.e., salmon).

Exploitation of many Atlantic herring stocks is based on yield-per-recruit
analysis (Beverton and Holt 1957). The yield-per-recruit model defines a
point of maximum yield-per-recruit for a given age of entry into the fishery
and rate of fishing mortality. However, herring do not generally have a
maximum, but rather yield increases with increasing fishing mortality
(Figure 7-12). Since the yvield-per-recruit/F curve is rather flat, fishing
mortality can be reduced from maximum without much loss in yield. At a lower

than maximum rate of fishing mortality a larger stock size is maintained and

1/ Robert Trumble, Washington Dept. of Fisheries, Seattle, WA.

.
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the fishery is more stable since more ages are in the fishery. The conven-

tional lower rate of fishing mortality used is the F level, which is the

0.1
level at which the increase in yield-per-recruit from an additional unit of

fishing mortality is 10% of what the &ield would have been for a unit of

- fishing mortality on the virgin stock (ICNAF 1976). The F rate for eastern

.0.1
Bering Sea herring occurs when F = 0.675 and the exploitation rate corres-

ponding to this level of fishing mortality is 39%. —

Thus, the range of exploitation rates which could be considered for the
eastern Bering Sea herxring fishery is 10-39%. There areié number of factors

which indicate that a conservative rate -within this range should be selected:

(1) The fishery in its present form has a very short history so that
there is not a lengthy data base to analyze;
(2) the accuracy of biomass estimates is unknown;and

(3) biological relationships are little known.

Together, these factors indicate that under average conditions an exploitation
rate of 20% would be appropriate in” view of currently available data. If
abundance indices were low, or if future recruitment was anticipated to be

poor, then a rate less than 20% should be applied.

A method of determining the appropriate level of exploitation is to assume
that MSY is obtained at an exploitation rate of 0.2 (Emsy)' This means that

the biomass level (Bmsy) that produces MSY is equal to MSY/.2 or 48,712/.2 =
243,560 mt.

t
'

When stocks are at a level that will produce MSY, the exploitation rate is

equal to .20. ‘However, biomass will not always remain at MSY; rather, it will

fluctuate around MSY in response to growth, recruitment and mortality. To

adjust exploitation when the current biomass estimate is below the MSY biomass,

the exploitation rate will be adjusted by the ratio of current biomass to MSY

biomass, or:

t B msy
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’for example, if Bt = 200,000 mt, then , famn

E_ = 200,000 - !
t 243,560 X .20 = .16

-

Until a better estimate of the current biomass becomes available the spawning

biomass estimate (Section 7.6.2.1) will be used. o

Because of the uncertainty in the determination of MSY it has been determined

that the exploitation rate shall not exceed 20%. This limitation shall be

reviewed when better data are available to determine MSY.

7.6.2.3 Determination of ABC

Annually by July 1, ABC shall be estimated by the_ Regional Dlrector of the

NMFS according to the procedure descrlbed below. This estimate shall be )

reviewed by the Council and its advisory groups. The Council shall provide

for public comment on the estimated values- and procedures. . ™
MN

The Council shall on, October 1 recommend a final value of _ABC_to-the _Assistant

rend
Adm1nlstrator or the Alaska_ Reg10na1 Dlrector, .NMFS, who will specify the
final values.

The ABC so spec1f1ed will be for the current fishing year.

e o s 0
«o

g

e em—,
. i e mm

ABC = Et X By

spawning biomass estimate

MSY biémass

0.2 x spawning biomass estimate

7.6.2.3.1 Spawning biomass estimate

Spawning biomass estimates will. be determined in accordance with Section

7.6.2.1. The most current data available at the time of determination of ABC
shall be used.

¢ )
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for Nelson Island will be excluded from the

Spawning biomass estimates
intended to provide an

spawning biomass estimate. This exclusion is
additional degree of protection for the subsistence fishery in this area.

'7.6.2.3.2 MSY biomass ..

In accordance with Section 7.6.1 the best available estimate of MSY biomass is

243,560 mt.

7.6.2.3.3. Limitations on exploitation rate

In accordance with Section 7.6.2.2. the exploitation rate may not exceed 20

If the spawning biomass estimate divided by the MSY biomass is

percent.
greater than 1, then the exploitation rate (Et) is set equal to 0.2.
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8.3.2 Herring Savings Area

As was noted above, prior to 1982 the majority of trawl-caught herring was

Vs  taken in U.S. Statistical Area II and only a small amount was taken in other

areas of the eastern Bering Sea. The Council éomparéd four options in deter-

mining which areas should be closed to protect herring. The four options are

shown in Figure 8-1, and relative area comparisons are shown in Figure 8-2.

To compare the effectiveness of each closure for herring protéction, data
supplied to the U.S. by Japan were used. The Japanese data cover the years
1968 through 1978 and contain catches by species, month, 1° longitude by %°
latitude, and vessel class. Comparable data are not available from the Soviet
fishery; therefore, it must be assumed that they operated in the same areas as
the Japanese. U.S. survgillande reports iﬂéicate that the Japanese and Soviet

herring fisheries did operate in the same general area, (see Tables 8-1, 8-2 &
8-3).

Area selection was based on tﬁe years 1968 and 1972. These years were
selected because catches were high and most herring were taken as the target
— species. Also during these years, there were no catch quotas or regulations
that would have influenced fishing. In subseﬁuent yeafs, catches have been

low, influenced by declining stocks or quotas and regulations. The boundaries

HRR10/K8 8-11 -



8.3.1.3 Accounting for AIC

To simplify the accounting of herring Harvested as DAH or AIC, all herring
caught in an area open to directed herring fishing will be charged against
DAH. All herring harvested in an area closed to directed herring fishing will

be charged against AIC.

8.3.1.4 Exemptions

The Herring Savings Area applies to trawl gear only. Longline, pot or other
gear which are not utilized to fish for herring or catch herring above trace

amounts {(less than 0.001% of total catch) are exempt from this time/area

restriction.

8.3.2 Herring Savings Area

As was noted above, prior to 1982 the majority of trawl-caught herring was

taken in U.S. Statistical Area II and only a2 small amount was taken in other

areas of the eastern Bering Sea. The Council compared four options in deter-

mining which areas should be closed to protect herring. The four options are

shown in Figure 8-1, and relative area comparisons are shown in Figure 8-2.

To compare the effectiveness of each closure for herring protection, data
supplied to the U.S. by Japan were used. The Japanese data cover the years
1968 through 1978 and contain catches by species, month, 1° longitude by %°
latitude, and vessel class. Comparable data are not available from the Soviet
.fishery; therefore, it must be assumed that they operated in the same areas as.
the Japanese. U.S. surveillance reports indicate that the Japanese and Soviet

herring fisheries did operate in the same general area, (see Tables 8-1, 8-2 &
8-3).

Area selection was based on the years 1968 and 1972. These years were
selected because catches were high and most herring were taken as the target
species. Also during these years, thefe were no catch quotas or regulations
that would have influenced fishing. In subsequent years, catches have been

low, influenced by declining stocks or quotas and regulations. The boundaries

-
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Figure 8-1. Options considered for the Herring Savings Area. Area C
provides the maximum protection to the wintering herring

populations. -
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of the potential closure areas follow lines of latitude and longitude as much
as possible to minimize future enforcement efforts, although, by doing so,

some blocks are included.in which herring' have not been caught.

Table 8-4 contains the catch of herring within each area for the November-
March period that the closures would be in effect, total Bering" Sea herring
catch for gear other than gillnet for the November-March period, and the
annual herring catch for the year 1968-1969 and 1977-1978. Mean catches were
computed for the entire data series and for the year 1968-1969 to 1971-1972.
The latter series is believed to be more indicative of tﬁé ahqunt,of protec-
tion to herring stocks by each time-area closure, because in these years
stocks were high, regulations did not exist, and herring was a target species

to a greater degree than in later years.

The 1968-1969 to 1971-1972 data show that 90% of the Bering Sea herring catch
occurs from November-March and that 88-95% of this catch is taken within the
proposed herring time-area closure. Area C (the largest area) provides the
greatest protection, accounting for 95% of the average November-March catch
and 85% of the average annual catch. 'Area B (the smallest area) provides.the
least protection, accounting for 88% of the November-March catch and 79% of
the average annual catch. The other two areas (A and D) are intermediate to B
and C and account for 93% and 94% of the average November-March catch and 83%

of the average annual catch, respectively.

The difference in herring protection afforded by the four areas is nonsignifi-
cant because of the variability in distribution of herring over the past years
(1968 to 1978). Historiéally, the greatest proportion of herring harvest has
been in Area B, the smallest area. However, there are significant differences

in relation to the proportion of total groundfish catch and pollock in partic-

ular taken in these areas.

Table 8-5 shows that the November-March Bering Sea groundfish harvest averaged
16.5% of the annual harvest. The proportion of the winter harvest taken in
the proposed time-area closures ranges from 24.3% in Area C to 6.3% in Area B.
In relation to the Bering Sea annual harvest, the proportion harvested in the

time-area closure ranges from 1% to 4%.

HRR10/K9 - 8-14
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Table 8-5. Japanese total groundfish (including herring) catch in the proposed November-March time-area
closures and the eastern Bering Sea and the mean catch and percentage of the Bering Sea annual
and November-March catch for 1968-69 to 1977-78.

' Groundfish Catch (1000 mt) by Area
. Bering Sea

A B C D Nov.~-March Annual

1968-69 44.5 44.4 44.7 44.6 160.0 878
69-70 ' 31.3 20.7 32,5 20.9 180.4 1036
70-71 38.1 ' 24.5 42.8 28.6 264.1 1447
71-72 34.2 16.7 53.6 34,2 305.3 1782
72-73 14.9 . 6.6 44,1 29.2 257.7 1844
73-74 6.6 6.7 109.1 95.2 © 245.0 1726
74-75 21.2 4.9 62.0 37.4 1901.7 1487
75-76 . 14.0 0.8 32.2 13.2 297.1 1278

, 76-77 : 18.9 13.3 52.0 . 41.6 157.8 . 1062
77-178 2.7 "1.2 69.4 - 57.2 . 174.1 957
Mean Catch: 22.6 14.0 54.2 40.2 223.3 " 21350

Mean (%) of Bering Sea November-March Catch:
10.1 6.3 24,3 18,0 -

Mean (%) of Bering Sea Annual Catch:l : _ '
1.7 1.0 ' 4.0 3.0 16.5
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The pollock catch record is more meaningful than the total groundfish harvest,
because it is the principle target species in the area proposéd. Pollock
comprised 77% of the average November-March Bering Sea catch, and pollock and

herring combined averaged 83% of the Bering Sea winter groundfish harvest from
1968-1969 to 1977-1978.

The relationship of harvest between areas .is the same for pollock as for
groundfish, but the percentage of catch drops sharply in Areas A and B, pri-

marily because herring, included in the total grounfish catch, was the major

species, along with pollock, harvested in these areas. If a time-area closure

is instituted, the greatest impact to existing fisheries would be in Area C
which averaged 21.4% of the November-March catch during the period of record
(Table 8-6). Area B would have the least impact with 1.8% of the November-
March average pollock harvest, and Areas A and D are intermediate ﬁith
averages of 5.7% and 15.7%, respectively. On an annual basis institution of
an Area A closure would result in an average of a 0.8% reduction of the

Japanese pollock harvest, 0.3% with Area B, 3.2% with area C, and 2.3% with
Area D. ' ‘ '

This analysis is based on Japanese data, and measures impact to Japanese
fisheries only. The U.S.S.R. has also conducted a major fishery in the Areas
analyzed. U.S. observer data and historical catch data show that much of the
Soviet effort in these areas has been directed toward herring and that the
ratio of herring to pollock and groundfish is much higher than for Japan.
Therefore, if U.S.S.R. data had been available, the amount of herring protec-

tion would have been greater in each area and the overall impact to other

fisheries would have been less.

<

Historically, Area B has contained the bulk of the herring found on the winter

grounds. However, in the late 1970s, in response to different hydrological

conditions, herring winter distribution shifted to the northwest corner of
Area C. Since herring are known to winter in different locales over a large
range and since it may be difficult to determine the specific area, it is
prudent to select Area C, which covers most of the winter range, as the pri-

mary area closure for the November-March period.

HRR10/K10 8-17
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Table 8-6. Japanese pollock catch in the proposed November-March time-area closures and the Eastern Bering
Sea and the mean catch and percentage of the Bering Sea annual and November-March catch for

1968-69 to 1977-78.

Pollock Catch (mt) by Area

Bering Sea
Nov.~March Annual

A B C D (1000 mt) (1000 mt)

1968-69 3317 - 3270 3364 3317 97.9 701 .
69-70 2416 592 2471 591 122.2 830
70-71 11601 1322 11655 1337 187.2 1231
71-72 18417 4598 /35505 ‘ 20348 242.6 1513
72-73 12820 B 5715 40038Y 26988 _ 214.2 1651
73-74 . 5889 5191 102438 90713 201.7 1476
74-75 18923 : "4468 46942 34768 157.4 1253
75-76 11106 660 - 26103 11104 246.4 : 1137
- 76=77 ] 10258 1156 37102 28586 113.9 913
77-78 2478 3483 60495 51011 125.1 : 869

Mean Catch: 9723 3046 36616 26876 170.9 1158

Mean (%) of Bering Sea November-March Catch: <
5.7 1.8 21.4 15.7

Mean (%) of Bering Sea Annual Catch: .
: 0.8 0.3 3.2 2.3 14.8




At the time AIC is attained the Regional Director will, using field order

authority close the entire area or only the portion of Area C necessary to

protect herring in a particular season using criteria specified under
Section 12.5. If it occurs that AIC is exceeded prior to November or the
amount of AIC remaining is so small that it could be exceeded within one
reporting period (one week) prior to November and the specific wintering
location of the herring population in that season cannot §ét be determined,
then that portion of Area C corresponding to Area A should be closed until

November arrives. In November the ‘Regional Director should reevaluate the

closure and adjust as necessary to protect-herring. This closure under the

above set of conditions was selected because it provides the greatest savings

of herring and the least impact to the pollock fishery based on the available
data.

Since the primary purpose of the Herring Savings Area is to protect herring on

the winter range, once closed  to a nation, the Herring Savings Area should

remain closed until April 1. At any time the Regional Director may reevaluate

the closure using the criteria specified under Section 12.5.

8.4 Limited Entry

The Bristol Bay herring roe fishery is the only |najof' herring fishery in
Alaska which is not covered by a limited entry system. As the fishery devel-
ops and effort increases, management problems may arise and create a need for

imposing limited entry. Once a need is perceived, entry into the inshore roe

fishery will be regulated by the Alaska Commmerical Fisheries Entry Commission.

If an intensive high seas domestic herring fishery eventually develops, entry

to this fishery could be regulated through an amendment to this FMP.

8.5 Offshore Petroleum Production

Most of the Bering and Chukchi Seas are scheduled for sale under the current
five-year Outer Continental Shelf (0CS) 0il and Gas Leasing Schedule
(Figure 8-3). Both the St. George Basin sale and the Norton Basin sale have

already taken place but are being delayed by court actions. Further sales in
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