eNTOF e ! . \

& o
S"zv N UNITED STATES DEPARTMENT OF COMMEHGE
:__ G ; National Oceanic and Atmospheric Administration
% AL & | NATIONAL MARINE FISHERIES SERVICE

© Srares of il Silver Spring, Maryiand 203910

NG 25 1985

MEMORANDUM FOR: Dlstrlbutlo

‘ o )é&mgkﬁ/
FROM: George H. Dard?T-
Chief, Plans and Regulations Division

- SUBJECT: , Amendment 21b to the Fishery Management Plan
for the Groundfish Flshery of the Berlng Sea and
Aleutian Islands

Attached are the: subject amendment and associated documents
prepared by the North Pacific Fishery Management Council for
formal review under the Magnuson Flshery Conservatlon and

- Management Act.

This action would authorize an interim trawl closure once a
48,000 chinook salmon bycatch: limit is reached in the trawl
fisheries of the Berlng Sea and Aleutian Islands management area.
Please provide your comments‘(lncludlng\"no comment ") byv‘
October 6, 1995. If you have any questions, please call

Don Leedy at (301) 713-2341. °

Attachments

* Distribution

F/CM ‘ . , F/PR2 - Swartz .

F/CM1 - Fricke, Surdi F/HP - Bigford

F/CM2 - Darcy F/RE - Everett

F/EN - McKinney ~ 0S/SP - Wieting

GCF - Gleaves , N/ORM4 - Lewsey :
GCEL - Kuroc ; » OGC - Cohen

F/MS -

Czerwonky E F/BP - Oliver

F/PRS8 Ziobro







DRAFT FOR SECRETARIAL REVIEW

ENVIRONMENTAL ASSESSMENT/REGULATORY IMPACT REVIEW/
INITIAL REGULATORY FLEXIBILITY ANALYSIS
FOR
Proposed Alternatives to
Limit Chinook Salmon Bycatch
in the Bering Sea Trawl Fisheries:
Amendment 21b
TO THE FISHERY MANAGEMENT PLAN FOR
THE GROUNDFISH FISHERY OF THE

BERING SEA AND ALEUTIAN ISLANDS AREA

Prepared by the staffs of the

_ Alaska Department of Fish and Game
Alaska Commercial Fisheries Entry Commission

August 16, 1995







AMENDMENT 2;5 -4fEXT TO AMEND THE FISHERY MANAGEMENT PLAN FOR THE
GROUNDFIS@”FISHERY OF THE BERING SEA AND ALEUTIAN ISLANDS AREA

1. In Chapter 2.0, section entitled "History and Summary of
Amendments, " add the following:

Amendment 21b implemented on , 1995:

(1) Established.trawl closure areas called the Chinook
Salmon Savings Areas.

2. In chapter 14 entitled "Management Regime,"” the following
sections are amended:

Under Section 14.4.3. entitled "Fishing Area Restrictions,"

In Section 14.4.3.2, entitled "Trawl Fishery," paragraph F
is added to read as follows:

F. Chinook Salmon Savings Areas. (As described in Appendix
III and Figure 27e)-- When the Regional Director determines

that 48,000 chinook salmon (Oncorhynchus tshawytscha)have
been caught by vessels using trawl gear during the time
period of January 1 through April 15 in the BSAI, NMFS will
prohibit fishing with trawl gear for the remainder of the
period January 1 through April 15 in the chinook salmon
savings areas.

3. 1In Appendix III, entitled "Description of Closed areas, add
number 10 as follows:

10. Chinook Salmon Savings Areas shown in Figure 27e are
defined as follows:

Trawling is prohibited, upon the attainment of a bycatch limit
of 48,000 chinook salmon taken within the BSAI, through April 15,
within the following three areas of the BSAI:

(1) The area defined by straight lines connecting the
following coordinates in the order listed:

56°30'N., 171°00'W.;
56°30'N., 169°00'W.;
56°00’'N., 169°00'W.;
56°00’N., 171°00'W.;
56°30'N., 171°00'W.

(2) The area defined by straight lines connecting the
following coordinates in the order listed:
54°00'N., 171°00'W.;
54°00'N., 170°00'W.;
53°00’N., 170°00'W.;
53°00’N., 171°00'W.;
54°00’N., 171°00'W.




(3) The area defined by straight lines connecting the
following coordinates in the order listed:

56°00’'N., 165°00’'W.

1
56°00'N., 164°00'W.;
55°00'N., 164°00'W.;
55°00'N., 165°00’'W.;
54°30’'N., 165°00'W.;
54°30’'N., 167°00'W.;
55°00’'N., 167°00'W.;
55°00'N., 166°00'W.;
55°30’'N., 166°00'W.;
55°30'N., 165°00'W.;
56°00'N., 165°00'W.
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1.0 Introduction

The groundfish fisheries in the Exclusive Economic Zone (EEZ) [between 3 and 200 miles offshore] off Alaska
are managed under the Fishery Management Plan for the Groundfish Fishery of the Gulf of Alaska (GOA FMP)
and the Fishery Management Plan for the Groundfish Fishery of the Bering Sea and Aleutian Islands Area (BSAI
FMP). Both fishery management plans were developed by the North Pacific Fishery Management Council
(Council) under the Magnuson Fishery Conservation and Management Act (Magnuson Act). The GOA FMP
was approved by the Secretary of Commerce and became effective in 1978, and the BSAI FMP became effective
in 1982.

Actions taken to amend fishery management plans or implement other regulations governing the groundfish
fisheries must meet the requirements of Federal laws and regulations. In addition to the Magnuson Act, the most
important of these are the National Environmental Policy Act (NEPA), the Endangered Species Act (ESA), the
Marine Mammal Protection Act (MMPA), Executive Order (E.O.) 12866, and the Regulatory Flexibility Act
(RFA).

NEPA, E.O. 12866 and the RFA require a description of the purpose and need for the proposed action and a
description of alternative actions which may address the problem. Section 1 includes this information as well as
biological, social, cultural, and economic background information. Section 2 addresses the requirements of
NEPA to consider biological and environmental impacts of the alternatives, including impacts on endangered
species and marine mammals. Section 3 is the Regulatory Impact Review, which addresses the impact of the
alternatives and trade-offs in terms of costs and benefits. Section 4 contains the Initial Regulatory Flexibility
Analysis which examined the impacts of the alternatives on small businesses. .

1.1 Purpose of and Need for the Proposed Action

Because groundfish fisheries use non-selective harvesting techniques, incidental catches (bycatch) occur in the
these fisheries. Salmon, crab, halibut, and herring are considered prohibited species in the groundfish fisheries,
and must be discarded. A conflict occurs when bycatch is thought to impact measurably the resources available
to another fishery. Bycatch management attempts to balance the effects of various fisheries on each other. This
is particularly contentious because fishermen value these alternative uses of bycatch species, in this case chinook
salmon, very differently, depending on the fishery they pursue.

Recent amendments to the BSAI FMP have established various methods of managing halibut, crab and herring
bycatch (Amendments 16, 16a, 19, 21a and 21¢), including closures of a directed fishery upon attainment of a
prohibited species catch (PSC) limit and time and area closures triggered by attainment of a PSC limit. Chinook
salmon bycatch currently is not managed by a PSC limit, or time and area closures.

Currently the trawl industry, through establishment of the Salmon Research Foundation, is attempting to control
chinook salmon bycatch by increasing awareness of the bycatch problem, assessing fines for chinook salmon
bycatch and implementing research to investigate both when and how chinook are caught and the origins of the
chinook salmon bycatch in the Bering Sea. The Salmon Research Foundation also established an information
network to, in as timely a manner as possible, inform the fishing fleet about potential "hot spots” and encourage
the avoidance of chinook salmon interception. NMFS also implemented a regulation which mandates the
retention of all salmon until counted and sampled by an observer. The mandatory retention of salmon should lead
to more accurate counts of bycatch and allow biological samples of the fish to be taken.

The objective of the alternatives considered in this analysis is to provide the Council with the means to control
chinook salmon bycatch in the BSAI groundfish trawl fisheries. Chinook salmon bycatch control measures are
needed for two reasons. First, many chinook salmon stocks are fully utilized, and uncontrolled bycatch
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constitutes an additional, unaccounted for allocation of the resource. Second, uncontrolled bycatch levels
exceeding recent highs may lead to conservation problems for Alaskan and Canadian chinook salmon
populations. During the past 10 years, several major river systems have experienced low levels of returns,
particularly the Nushagak, Yukon and Kuskokwim rivers.

1.2 Alternatives Considered

Three primary alternatives are considered:

Alternative 1:  status quo - no chinook salmon bycatch limitations for the BSAI trawl fisheries.

Alternative 2: A chinook salmon PSC limit that would trigger-a time and area closure for the BSAI trawl
fisheries.

PSC limit options are based on a range of annual chinook salmon bycatch rates of 0.004 to 0.024
chinook per metric ton of groundfish, or about 8,000 to 48,000 chinook.

Area options

1. Close the entire BSAI to a specific fishery upon attainment of the chinook PSC limit by that
fishery, or group of fisheries.

2. Close specific federal statistical areas to a specific fishery upon attainment of the chinook PSC
limit by that fishery, or group of fisheries.

3. Close areas which do not conform to federal statistical areas but which have been shown
historically to have high chinook bycatch, including:

(a) a 30 mile-wide buffer strip along the 200 meter contour that defines the Continental
Shelf break (the "Contour");

The following areas defined by 1/2° latitude by 1° longitude blocks:
(b) 3-blocks i_q the "horseshoe" area of the 200 meter contour (Figure 1-57);
() 1-block in the comer of the horseshoe (Figure 1-57);

(d) 2-blocks in the horseshoe and north of Unimak Island (the "Unimak" blocks shown in
Figure 1-57);

(e) 3 non-contiguous areas made up of 8 blocks primarily in statistical areas 509, 517, and
541 (Figure 1-165),

® 3 non-contiguous areas made up of 9 blocks primarily in statistical areas 509, 517, and
541 (Figure 1-166).

Time closure sub-options: Divide all closures listed above into two time periods: January-April, and May-
December.

Altemative 3: Time and area closures for BSAI trawl fisheries without a chinook saimon PSC limit.
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Closures would be based on historical chinook bycatch patterns, which indicate high bycatch along the 200 meter
contour line (shelf break), the Horseshoe area, and the area north of Unimak Island. Chinook salmon bycatch
would be monitored and invoke a triggering mechanism that would close these areas to a fishery during certain

times of the year which have historically exhibited high bycatch (January - April and/or September - December).
The closures could be selectively applied to those fisheries that account for the vast majority of the salmon
bycatch (i.e., mid-water and bottom pollock, Pacific cod).

1.2.1 The Preferred Alternative

Amendment 21 initially addressed three priority bycatch issues identified by the Council during its January 1992
meeting. These were (1) halibut bycatch limits for the trawl and non-trawl fisheries, (2) chinook salmon bycatch
limits for the trawl fisheries, and (3) trawl closures around the Pribilof Islands. At its April 1992 meeting, the
Council reviewed a draft analysis of the second proposal (now called Amendment 21b), expanded the scope of
the proposal to include additional alternatives, and requested additional analysis. During its January 1993
meeting, the Council recommended that this analysis go out for public review. The Council, at its April 1993,
meeting decided to postpone action on Amendment 21b to allow public review of a Vessel Incentive Program
(VIP), and provide industry an opportunity to develop the concept of a salmon foundation. During the June 1993
meeting the Council voted to adopt the industry initiative Salmon Foundation which would include the following:
1) prohibit the discard of salmon; 2) implement data gathering and analysis of bycatch patterns; and 3) require
the posting of salmon bycatch numbers on a vessel by vessel basis. This analysis was updated in the fall of 1993
to include analysis of additional time/area closure alternatives.

At its April 1995 meeting, the Council adopted Alternative 2, Option 3f to control the amount of chinook salmon
taken as bycatch in BSAI trawl fisheries while having the least impact on groundfish trawl fisheries. Specifically,
the preferred alternative would close a 9-block area (Figure 1-166) in the BSAI, the Chinook Salmon Savings
Areas (CHSSA) to all trawling when 48,000 chinook salmon were taken as bycatch. The closure will remain
in effect from the time the PSC limit is reached until April 15, when the areas would reopen to trawling for the
remainder of the year. Accounting for chinook salmon bycatch would start on January 1. In selecting this
alternative, the Council recognized that a PSC limit of 48,000 chinook salmon is higher than total annual chinook
salmon bycatch in recent years, except 1991. Therefore, the PSC limit is not expected to constrain groundfish
fisheries except in years of unusually high chinook salmon bycatch. If the PSC limit is reached, traw! fisheries
will be closed in areas and times of historic high salmon bycatch. However, the preferred alternative does not
constrain chinook salmon bycatch at 48,000 fish, because bycatch could continue to occur in other times and
areas throughout the year.

1.3 Context for the Proposed Action
1.3.1 Commercial Catch History and Status of Chinook Salmon Stocks
Statewide/Regional:

The total statewide commercial harvest of chinook salmon has been relatively stable since the late 1980's (Geiger
and Savikko, 1992). The total statewide harvest in 1990 was 665 thousand chinook, the 1991 harvest was 615
thousand chinook, and the 1992 was 611 thousand chinooks, and the estimated 1993 harvest was 650 thousand
chinook (Figure 1-1). The statewide harvest of chinook salmon was greater than 800 thousand fish in all years
between 1978 and 1983 with the exception of 1980. The statewide harvest averaged approximately 642 thousand
fish from 1984 to 1990, following the decline from previous high numbers. The majority of the commercial catch
has been from Southeast Alaska in all years. The combined Yukon and Kuskokwim management areas have been
the next largest contributors to the statewide harvest. Sport harvests of chinook salmon in Alaska have increased
significantly in most areas of the state since 1981 (Figure 1-2)
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Western Alaska is comprised primarily of three major salmon management areas: the Yukon; the Kuskokwim;,
and Bristol Bay. The highest number of chinook salmon harvested in the commercial and subsistence fisheries
of western Alaska are taken in the Yukon and the Kuskokwim management areas. The Yukon and Kuskokwim
area commercial and subsistence harvests have been slightly increasing since 1980, due in part to the Kuskokwim
area subsistence catch which has tended to increase in recent years (Figure 1-3, taken from Figure 1-1). The 1992
preliminary estimated commercial harvest (for the Yukon and Kuskokwim management areas combined) of 188
thousand chinook salmon was above both the 1991 estimated harvest of 150 thousand chinook and the 1990
harvest of 180 thousand chinook salmon. The 11 year (1980 - 1990) average was 198 thousand fish. The 1992
catch was 94.9% of the 11 year average. The 1993 preliminary estimated catch from the Yukon and Kuskokwim
management areas combined was only 120 thousand chinook salmon. This directed catch was low because of
the extensive commercial closures instituted due to poor returns of chum salmon to these areas in 1993.
Commercial and subsistence harvests in the Bristol Bay management area have declined since the early 1980's
because of weak runs in the Nushagak River, the primary chinook salmon production system in the management
area. Returns to the Nushagak increased in 1991, 1992 and 1993 bolstering commercial catch in the management
area.

Yukon River:

Chinook salmon harvested in the Yukon River commercial and subsistence fisheries consist of a mixture of stocks
destined for spawning areas throughout the Yukon River drainage. Although more than 100 spawning streams
have been documented (Barton, 1964), aerial surveys of chinook salmon escapements indicate that the largest
concentrations of spawners occur in three distinct geographic regions. Chinook salmon stocks within these
geographic regions were collectively termed runs by McBride and Marshall (1983) and are now referred to as
lower, middle and upper Yukon River runs. Several streams are monitored each year to index overall run
escapements. The lower river stock originates from Alaskan tributary streams which drain the Andreafsky Hills
and the Kaltag mountains between river miles 100 and 500. Tributaries which represent the lower river stock
include the Andreafsky, Anvik, Nulato, and Gisasa Rivers. The Middle river stock originates from Alaskan
tributary streams of the Upper Koyukuk and Tanana Rivers between river miles 800 and 1,000. The middle river
stock is represented by the Chena and Salcha Rivers. The Upper river stock originates from Canadian tributary
streams that drain the Pelly and Big Salmon Mountains between river miles 1,300 and 1,800. Representative
tributaries of the upper river stock include Tincup Creek, Tatchun, Little Salmon, Big Salmon and Nisutlin
Rivers, and fish passage at the Whitehorse Fishway on the mainstream Yukon River in Canada.

Management of the Yukon River commercial salmon fisheries is complex because of the interaction of several
factors which include: the difficulty in determining run sizes; the difficulties of harvesting mixed stocks; the
increasing efficiency of the commercial fleet; and fishery allocation issues (ADF&G, 1993). Based on current
knowledge of stock-specific entry timing, it is impossible to manage individual stocks independently. For this
reason, some tributary populations may be under- or over-harvested in relation to their actual abundance, and
consequently, success in achieving escapement goals for selected tributary streams representing each run has been
mixed. In recent years, success has been generally achieved in meeting escapement goals of tributary streams
which represent the lower river stock (Figures 1-4 and 1-5). However, chinook salmon escapement objectives
of tributary streams which represent the middle river stock have not been achieved in many of the recent years
(Figure 1-6). Although chinook salmon escapements to tributary streams representing the upper river, or
Canadian chinook salmon stock, have been monitored (Figures 1-7 to 1-9), escapement objectives for specific
tributary streams have not been set. In March 1987, the Joint U.S. and Canada Technical Committee (JTC 1987)
recommended a spawning escapement objective of 33,000-43,000 chinook salmon for the Canadian portion of
the mainstream Yukon River. This escapement objective has been met only once in the six years since
recommendation (Figure 1-9). Additionally, to prevent any further decrease in chinook salmon escapements
during international negotiations, a six-year stabilization program ending after the 1995 season has been agreed
upon by the U.S and Canadian governments. This program seeks to stabilize the upper river stock by achieving
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a spawning escapement of 18,000 or more chinook salmon for each year through 1995. The U.S. and Canadian
management agencies are to develop a chinook salmon rebuilding program to begin in 1996 for the purpose of
achieving a more optimal escapement level in the future.

Kuskokwim River:

The Kuskokwim River (a portion of the Kuskokwim salmon management area) has had relatively high
commercial and subsistence catches. However, due to low returns beginning in 1983, gear and time restrictions
were put in place for the 1987 and subsequent commercial fisheries. These restrictions were necessary to meet
the drainage-wide escapement index objective of approximately 16,000 chinook (Figure 1-10) in 1988-1990,
although the index escapement objective was not met in 1991 nor 1992. The escapement index was met in 1993,
and this escapement was due in part to commercial and subsistence fishing closures for chum salmon because
of poor chum salmon returns. The index escapement objective is derived as a weighted sum of aerial survey index
areas and the Kogrukluk River weir. This escapement index is not meant to represent total escapement in
numbers but is an approximate index for management purposes.

Gear restrictions have helped more and larger females to return to spawning grounds. Despite restrictions on the
commercial fisheries, both subsistence and commercial fisheries have tended to increase in the Kuskokwim
drainage. The subsistence catch has increased over time with an average subsistence catch of 47,000 fish in the
1970's, an average catch of 57,000 in the 1980's and an average subsistence catch of 76,000 fish in the 1990's.
Commercial catches have also increased somewhat over time in the Kuskokwim drainage, with an average
commercial catch in the 1970's of 34,000 chinook, in the 1980's of 39,000 chinook, and an average catch in the
1990's of 46,000 chinook (excluding the 1993 catch, Francisco et al., 1992).

Nushagak and Togiak Rivers:

Historically, the total harvest from the Bristol Bay area has been approximately one half to one third that of the
Yukon/Kuskokwim area, with the exception of the years 1987 - 1990 during which the Bristol Bay directed
gillnet fishery targeting on chinook salmon was terminated. The only chinook catch in those years was as catch
incidental to the directed sockeye salmon fishery. The Bristol Bay chinook salmon stocks suffered the greatest
decline of all areas in Western Alaska during the late 1980's. Following an exceptionally high number of returns
during the period of 1978 to 1983, chinook salmon numbers began to decline in the early to middie 1980's and
remained low through 1990 (Minard et al.. 1992), raising concern over the health of the Nushagak and Togiak
River runs. The 1991 and 1992 returns, however, showed a marked improvement over previous years, and in
1991 a commercial fishery was again allowed on Nushagak River chinook salmon. This was the first directed
chinook harvest since 1986, but a boycott by salmon fishermen precluded the fishery in that year (Figure 1-11).
A commercial catch was also permitted in 1992 and 1993.

The escapement goal for the Nushagak system has been 75,000 chinook since 1984, and this goal was not met
in three of the last nine years.! In 1993, the escapement goal for the Togiak River of 10,000 chinook salmon was
reached for the first time since 1985 (Figure 1-12). Managers attribute this to a prolonged fisheries closure
allowing the escapement. Escapements to Egegik have been below goals in 1992 and 1993.

1 A new biological escapement goal of 65,000 chinook spawners has been adopted for the Nushagak by area management
biologists. The in-river escapement goal is 75,000 chinook.
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1.3.2  Origins of Chinook Salmon Caught Incidentally in Groundfish Fisheries

Information on the origins of chinook salmon caught incidentally in trawl and other net fisheries of the Bering
Sea comes primarily from salmon scale pattemn analysis. The study most relevant to the trawl groundfish fisheries
is Myers and Rogers (1988). Salmon scales collected by groundfish observers were analyzed to identify the
origin of chinook salmon bycatch in the foreign and joint-venture trawl groundfish fisheries in the Bering Sea
Exclusive Economic Zone (EEZ) during 1979, 1981 and 1982. The percent origin of chinook salmon from
various regions and within the Western Alaska region over all three years was (also Figure 1-13):

Western Alaska 60 %
Yukon 17%
Kuskokwim 24%
Bristol Bay 29%
Central Alaska 17%
Asia 14%

S.E. Alaska/British Columbia 9%

The percentages for the Yukon, Kuskokwim and Bristol Bay dfainages are not intended to sum to the western
Alaska total percentage. These percentages were derived through the same analysis used to determine the percent
of chinook salmon of western Alaska origin, but with standards for each of these systems used separately. When
the separate western Alaska systems were included in the analysis, the percentages of chinook salmon estimated
to be of Central Alaska, Asia, and S.E. Alaska/British Columbia origin varied somewhat because the separate
western Alaska systems did not sum to the western Alaska total percentage. The Central Alaska percentage
includes fish from the Karluk, Chignik, Susitna, Kenai and Copper Rivers, and the percentage represented by any
one of these systems alone would be difficult to determine.

Several studies have estimated the origin of chinook salmon captured in the Japanese mothership fisheries for
salmon, both in the Bering Sea and in the North Pacific Ocean (Major, et al. 1975, 1977 a,b; Myers et al. 1984;
Itoet al. 1985; Davis, 1990). Davis (1990) used scale pattern analysis to determine origins of chinook salmon
near Japanese mothership and landbased drifinet salmon fisheries in 1985 (Figure 1-14) and 1986. Based on
scales collected in the vicinity of the mothership fisheries (north of the Aleutians and between 175°E and 175°W)
the percent origin of immature (age-1.2) chinook salmon was:

1985
Western Alaska 58 %
Central Alaska 3%
Asia  (Kamchatka) 39 %

Scale pattern information from 1986 was also analyzed, but the Kamchatka and Yukon standards were similar
and did not allow an Asian/Western Alaskan origin stock separation (Davis, 1990).
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A previous study of chinooks from the area of the Japanese mothership salmon fishery, 1975 to 1981 (Myers et
al., 1987), indicated the following percentage origin of chinooks from the Bering Sea (also Figure 1-15):

Western Alaska 70 %
Yukon 48 %*
Kuskokwim 21 %*
Bristol Bay 14 %*
Central Alaska 10%
Asia 18%

S.E. Alaska/British Columbia 2%

* Not intended to sum to Western
Alaska total percentage as explained above.

Davis (1990) cites additional scale pattern studies (Major et al. 1975, 1977a,b) which also indicated "that western
Alaskan fish predominated in the Bering Sea and that the proportion of western Alaskan fish increased to the
east.”

Tagging data to determine region of chinook origin have been very limited but tend to corroborate results of scale
pattern analyses (Myers and Rogers, 1988). Davis states, "In summary, the meager information available from
tagging experiments suggests that chinook in the Bering Sea may be predominantly of western Alaska origin and
that chinook in the North Pacific Ocean may be a mixture of North American and Asian stocks." (Davis, 1990)
North Pacific Ocean here refers to the area south of the Aleutian Island chain. Although scales from chinooks are
currently being collected by observers, no scale pattern analysis is currently being conducted to determine the
origin of chinook salmon bycatch in the groundfish fisheries. Observers are also collecting the heads of salmon
with clipped adipose fins for potential recovery of coded wire tags.

Davis also cites ongoing studies on infection rates by myxosporean brain parasites of chinook salmon (Nagasawa
and Urawa 1987, Urawa and Nagasawa 1988, 1989; Urawa et al. 1990). Of the two varieties of parasite under
investigation, the parasite suggested to indicate an Asian origin has not been found in chinook salmon captured
in the Bering Sea, indicating a prevalence of North American origin fish in the Bering Sea (Davis, 1990).

Myers and Rogers (1988) indicated that the predominant ages of chinook salmon intercepted in the Bering Sea
groundfish fisheries based on 1979, 1981 and 1982 samples were ages 1.2 and 1.3 (years in fresh water.years
in salt water, i.e. age 1.2 = four year old fish). Age 1.2 chinook accounted for 56% of the samples, and age 1.3
chinook accounted for 26% of the samples. Myers and Rogers speculated that the greatest effect of large
incidental catches of ages 1.2 and 1.3 chinooks offshore on inshore harvests would likely occur 1 or 2 years later
(or ages 1.3 and 1.4). Davis (1990) also found age 1.2 chinook salmon to comprise the major age group in
research vessel catches (70% and 61% in 1985 and 1986, respectively).

In general, the majority of chinook salmon encountered in the Bering Sea, whether in directed Japanese
mothership salmon fisheries or groundfish trawl fisheries, are of western Alaskan origin. There is a general
tendency for the percentage of western Alaskan chinook to increase moving west to east toward the North
American continent. However, western Alaskan chinook are the major component of chinooks caught throughout
the Bering Sea. These results are indicated by scale pattern analyses, tagging, and parasite information. In
addition, although the chinook salmon encountered in the North Pacific Ocean (e.g. south of the Aleutian Islands)
are primarily of Asian or central Alaska origin (depending on the study), "All studies agreed that western Alaska
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is an important secondary stock.” (Davis, 1990) Chinook salmon of western Alaska origin utilize the entire
Bering Sea, and to some extent the North Pacific Ocean as their range during the saltwater phase of their life.

The mean percentages of chinook salmon in the Bering Sea estimated to be of western Alaska origin in the
various studies (expressed as a range with lowest and highest values if from multiple areas) are summarized as
follows:

Study Percent western Alaska
Major et al. 1975. 58% - 93%
Myers et al. 1987. 65% - 76%
Myers and Rogers. 1988. 53%-72%
Davis. 1990. 51% - 62%

1.3.3 Historic Chinook Salmon Bycatch
Foreign and Joint Venture Fisheries:

The total groundfish catch in the Bering Sea from foreign, joint venture (JV) and domestic trawlers has been
between 1.7 million and 2.0 million metric tons since 1985. However, chinook salmon bycatch has varied
between 9,000 and 115,000 fish since 1980 (Figure 1-16). The reported bycatch between 1982 and 1986 was
below 20,000 fish and occurred predominantly in the foreign and JV fisheries.

Following the high chinook salmon bycatch in 1980 of approximately 115,000 chinook, the foreign fleet bycatch
of chinook salmon was constrained by a bycatch reduction schedule (Figure 1-17). Beginning in 1981, the
foreign fleet was not to exceed a bycatch limit of 65,000 chinook salmon, and the bycatch limit was reduced by
75% over a 5 year period to a level of 16,500 chinook by 1986. According to reported bycatch, the foreign fleet
did not exceed the reduction schedule bycatch level in any year. Assuming accurate reporting, the foreign fleet
cither encountered fewer salmon, or were able to find means to avoid chinook salmon.

The annual bycatch rate of the foreign and JV fisheries, defined as the total number of chinook salmon divided
by the total metric tons of groundfish, followed roughly the same pattern as the annual chinook salmon bycatch
(Figure 1-18). The JV fleet maintained a lower annual bycatch rate than did the foreign fleet, and the foreign fleet
was able to reduce bycatch levels below an annual rate of .004 chinook salmon per metric ton in 1986.

Domestic Fisheries:

The domestic groundfish trawl fleet has caught the majority of the chinook salmon since 1987. With the
exception of 1990, chinook salmon bycatch has exceeded 20,000 fish in each year since 1987 and exceeded
40,000 fish since 1991.

Table 1-1 and Figure 1-19 summarize cumulative weekly chinook salmon bycatch estimates for the domestic
groundfish trawl fisheries in the BSAL Bycatch estimates totaled 13,990 fish in 1990; 48,821 fish in 1991;
41,903 fish in 1992; 45,964 fish in 1993; and 44,437 fish in 1994, Estimated chinook salmon bycatch was
17,679 fish through July 29, 1995.

In years prior to 1993, the pollock "B" season began on June 1 and much of the groundfish catch was taken prior
to September. Little chinook bycatch occurred in the last third of the year in 1990 or 1991. In 1993, the "B"
season began on August 15, and the increased effort in September probably contributed to the rise in bycatch
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beginning in September of that year. The increased bycatch during the final weeks of 1992 and 1993 were from
the newly developed Community Development Quotas (CDQ) which allowed fisheries to be prosecuted at the
end of the year. December is a month of high bycatch for chinook salmon, and these fisheries are expected to be.
prosecuted earlier in the year in future years.

The total groundfish catch in 1990, 1991 and 1992 came primarily from area 521. There was also significant
catch in areas 517, 515, 518 and 519 (515 is currently split into 518 and 519) (Figures 1-20, 1-22 and 1-24).
Chinook salmon bycatch, on the other hand, was highest in areas 517, 515, 518 and 519 (Figures 1-21, 1-23 and
1-25) in 1990-1992, and in areas 509 (formerly the western portion of 511), 517 and 521 in 1993 and 1994
(Figure 1-26). These areas lie in the vicinity of the 200 m contour of shelf break which extends roughly northwest
from Unimak Island, the "horseshoe" and the Alaska Peninsula and Aleutian Islands. The monthly estimated
catch of chinook salmon from observed vessels by statistical area is provided in Appendix A. Ranking of each
of the areas by bycatch also shows these areas to have higher bycatch across years.

1.3.4 Impacts of Chinook Bycatch on Western Alaskan Stocks

Chinook salmon bycatch in the Bering Sea trawl fisheries are predominantly of western Alaskan origin (see 2.3
above). The impact of such bycatch on western Alaskan stocks is unknown. There are several variables which
interact to influence the effect bycatch might have on stocks including chinook salmon run size, stock composition
and catchability. Variations in run strength and/or year class strength could lead to disproportional bycatch of
given runs; any tendency for individual stocks to aggregate separately from other stocks would also lead to
disproportional bycatch of stocks; and the catchability of chinook salmon may vary by season or age of fish
which also could lead to differential effects of bycatch.

The state of Alaska manages directed commercial, recreational, and subsistence fisheries on chinook salmon in
western Alaska using time/area closures and gear restrictions to meet a variety of conservation and allocation
objectives. Estimates of escapement are not available in-season for the Yukon and Kuskokwim Rivers. Fisheries
in these rivers are managed based on guideline harvest level ranges. Catches are constrained to be within the
guideline harvest level range; however, managers target catches to the lower or upper end of the ranges if run
strength, based on fishery perforniance, is weak or strong, respectively. In-season estimates of escapement are
available for the Nushagak District fishery.

The chinook fisheries in Bristol Bay are managed for constant escapement goals. For the Togiak, Nushagak, and
Egegik Districts in Bristol Bay, the early gillnet fishery, which uses large meshed gear and targets on chinook
salmon, has been closed in recent yeafs. These closures were predicated on low escapement levels. Harvests of
chinook salmon for these years occurred in subsistence and recreational fisheries, and as bycatch in the
commercial gillnet fishery which is targeted on sockeye salmon.

The effect of increased interceptions of chinook salmon in offshore fisheries reallocate fish away from inshore
fishermen and reduce the runs to the terminal harvest areas. These reductions increase the risk that the terminal
fisheries will harvest the runs at a rate greater than that required to meet minimum escapement objectives. The
resolution of these fishery allocation issues often requires additional stock identification studies, and greatly
increases the cost of fishery management. Because of the increased management cost and increased conservation
risk due to expanding mixed stocks fisheries, the Board of Fisheries and the State of Alaska has acted to limit
the expansion of interception and mixed stocks salmon fisheries. This policy is stated in the Board's mixed stocks
fishery policy which has been recently adopted in regulation. :

In order to arrive at-a rough estimate of the effects that trawl bycatch might have on individual runs or systems,
two western Alaskan river systems with the most available information were analyzed. The Nushagak chinook
salmon run has been closely monitored by the Alaska Department of Fish and Game, and annual estimates of
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catch and escapement as well as age composition information were available for this river. Brannian (1990) has
also provided abundance estimates and exploitation information for portions of the Yukon river for the years
1982-1986, and this information was used to roughly estimate Yukon River abundance for years of interest. No.
age composition information is available for the Yukon river.

Nushagak River:

The Nushagak River drainage covers an extensive portion of the Bristol Bay watershed, and is the largest
producer of chinook salmon in Bristol Bay (Minard et al. 1992). Escapement into the Nushagak was
approximated from aerial surveys from 1966-1985, and has been estimated using side scanning sonar since 1986.
Age composition of escapements was from spawning ground samples in 1981-1985 and 1987-1991, and from
the commercial catch samples in all other years (Minard et al. 1992).

The following procedure and assumptions were followed in order to roughly estimate the impacts of trawl chinook
salmon bycatch on the Nushagak river run.

The total annual number of chinook salmon intercepted in the Bering Sea from foreign, joint venture and domestic
trawl fisheries during the period 1977-1992 was estimated from NMFS observer program reports. Based on the
results of Myers and Rogers (1988), 57%, 63% and 60% of the chinook bycatch in trawls during 1979, 1981 and
1982, respectively, were estimated to be of western Alaskan origin. The mean percentage of western Alaska
origin chinook (60%) was assumed for all other years. These percentages were multiplied (as proportions)
against the total bycatch in a year to estimate the number of chinook of western Alaskan origin in a given year.
Following the example of Myers and Rogers, the percentages of chinook salmon from the Yukon, Kuskokwim
and Bristol Bay systems (< 100%) were adjusted to equal 100%, assuming that all of the western Alaskan fish
are from the Yukon, Kuskokwim and Bristol Bay systems only. The average percentage of Bristol Bay chinook
(29%) was thus adjusted to 41.4% of all western Alaska fish, and this percentage (as a proportion) was multiplied
against the total estimated number of western Alaskan chinook to estimate the total number of chinook of Bristol
Bay origin.

Myers and Rogers (1988) had estimated that 56% of the chinook included in their analysis were age 1.2 fish and
that 26% of the chinook were age 1.3. Assuming that all chinook bycatch in trawl fisheries are either age 1.2 or
1.3 fish, the percentages were then adjusted to 68.3% and 31.7% age 1.2 and age 1.3 fish, respectively. The
estimated number of Bristol Bay chinook was then multiplied by these proportions to estimate the number of age
1.2 and age 1.3 Bristol Bay bound fish.

Appendix A2 from Minard et al. (1992) was used to determine that the majority of chinook salmon return to the
Nushagak River as age 1.3 (average 35.2% 1980-1991) and age 1.4 (average 42.0% 1980-1991) fish. Assuming
that all chinook return at age 1.3 or 1.4, the proportion of Nushagak River fish from the same brood year which
returned as age 1.3 in a given year and the proportion which returned as age 1.4 in the following year was
determined.

Based on the age composition of the bycatch chinook salmon (predominantly age 1.2 and age 1.3), and the
Nushagak returns (predominantly age 1.3 and age 1.4), it was assumed that a portion of the chinooks bycatch in
the trawl fisheries as age 1.3 fisl would have returned in the same year if they had not been intercepted. The
remainder of the age 1.3 chinook were assumed to return to the Nushagak River in the following year as age 1.4
fish. None of the age 1.2 bycatch chinook salmon were assumed to have returned to the Nushagak during that
year had they not been intercepted, and a portion were assumed to return in the following year as age 1.3 fish, and
the remainder were assumed to return 2 years later as age 1.4 fish. Numbers were adjusted for natural mortality
as described below.
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The estimated number of Bristol Bay origin age 1.3 chinook salmon, derived as outlined above from annual trawl
bycatch, was multiplied by the proportion of age 1.3 chinook salmon which had actually returned to the Nushagak
in that same year. It was assumed that this proportion of the age 1.3 chinook salmon would have returned in the
same year in which they were bycatch, and no natural mortality was assumed for this portion of the returns. This
assumption was made because a large portion of the chinook salmon are bycatch in the spring of the year.

Annual at-sea natural mortality rates were assumed to be similar to those used by the Joint Chinook Technical
Committee in the Alaska-Canada treaty (PSC, 1988). The treaty assumes that the natural mortality rate over the
year between ages 1.2 and 1.3 is 20%, and that the natural mortality rate over the year between ages 1.3 and 1.4
is 10%. :

The age 1.3 portion of the intercepted chinook salmon were assumed to return in the same year or in the following
year as age 1.4 fish. The estimated number of Bristol Bay origin age 1.3 chinook salmon which were assumed
to return in the following year as age 1.4 salmon was multiplied by the proportion of age 1.4 chinook salmon
which had actually returned to the Nushagak River in the year following the 1.3 returns of the same brood year.
Prior to multiplication, the age 1.3 salmon which were estimated to return the following year as age 1.4 salmon
were discounted by the 10% natural mortality rate.

A similar procedure was followed to estimate the returns which would have been expected of salmon intercepted
as age 1.2 fish. Fish returning the following year as age 1.3 fish were discounted by a natural mortality rate of
20%, and those which returned two years later as age 1.4 were further discounted by a natural mortality rate of
10%. Fish were allocated as ages 1.3 or 1.4 Nushagak returns as above, by brood year contribution to returns
as age 1.3 and 1.4 fish.

The total number of chinook salmon which might have returned to Bristol Bay had they not been intercepted in
the trawl fisheries of the Bering Sea were then determined by year. The proportion of chinook salmon returning
to the Nushagak River (Minard et al..) and to the Togiak River (Cross, ADF&G, Personal Communication) in
each year was determined. The proportion of Nushagak River returns in a given year was then multiplied by the
sum of fish over all age groups which were estimated to have returned in that year to arrive at the total Nushagak
River component.

The reported returns to the Nushagak River in each year were then compared to the estimated number of chinook
which would have returned to the Nushagak given no trawl interception. The estimated percentage by which the
returning number of chinook would have increased, given no interception, was between roughly 2% and 7%, and
averaged 4.6% over the period 1979-1991 (Figure 1-27, upper graph). Bycatch trawl salmon were estimated to
have contributed between 3,000 and 16,000 fish to Nushagak returns (Figure 1-27, lower graph). Apportioning
the additional chinook into the commercial fishery based on annual exploitation rates, the commercial catch would
have been increased by between approximately 1,000 and 9,000 fish. It should be noted that the low commercial
catch recorded between 1987 and 1990 was actually chinook taken during the commercial sockeye fishery since
the directed chinook gilinet fishery was closed during those years.

Since bycatch numbers in the trawl fisheries are highly variable across years, the impact of a constant number
of chinook bycatch in any year was examined as well. Given a set bycatch (e.g. the approximate number
encountered in recent years) of, for example, 40,000 chinook in every year, the number of chinook returning to
the Nushagak River, given no interception, would have increased by approximately 2% to 8% and averaged 4.4%
over the period 1979-1991. The 40,000 bycatch trawl chinook were estimated to have contributed between
approximately 4,500 and 12,000 fish to Nushagak returns, and between 1,000 and 5,000 fish to the commercial
fishery with an average of approximately 2,700 fish.
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The year with the highest trawl bycatch, 1980, would have contributed to the catch and escapement in 1980,
1981, and 1982. As Figure 1-11 indicates, 1981 and 1982 were the two years with the highest commercial catch
and the highest total run since 1966. In order to examine similarities in the magnitude of bycatch and run size,
the total trawl bycatch and the total returns to the Nushagak River for the years 1979-1991 are provided in Figure
1-28 with numbers of bycatch chinook corresponding to the left axis, and numbers of returns corresponding to
the right axis. A greater number of returning chinook are apparent in general from 1980-1985 and the numbers
are reduced for the remaining years.

Since bycatch influences escapement one to two years later, the bycatch was lagged by one year in Figure 1-29.
Bycatch and the total Nushagak returns were each represented on separate axes to approximate the same scale
(Figure 1-29). There is a fairly good correlation, both in trend and magnitude between bycatch and returns (wnth
the exception of 1982 and 1983) when the bycatch is lagged by one year.

Yukon River:

Less data are available for the Yukon River system, and further information is necessary to estimate stock
production and exploitation levels (Brannian, 1990). However, as Brannian (1990) notes:

The Yukon River chinook salmon resource appears to be fully utilized under current management plans.
Any decline in stock abundance or proposals for increased harvests by one user group requires a
reallocation by the regulatory agencies. It is not known if the stock is being sustained at MSY. Given
the gauntlet nature of the fishery and the wide distribution of spawning populations, it is likely that
. optimum exploitation has been exceeded for upriver stocks, while downriver stocks may be less utilized.

Commercial, subsistence, and some recreational catch data for the Yukon River are available and there is
information from monitored index streams which help gauge escapement levels, but stock size information for
the entire river is lacking. Based on a Canadian tagging study and on some run composition information from
ADF&G, Brannian (1990) was able to estimate the total Yukon River run for the years 1982-1986. The
following analysis utilizes the estimated proportions of fish taken from lower, middle and upper river runs, and
the estimated exploitation rates for 1982-1986 derived by Brannian to roughly determine the total run size for
other years. These estimates are based on many assumptions which may not accurately portray the actual run size
in any given year, and Brannian (1990) suggests caution in their use. The analysis conducted below based on the
North Pacific Fisheries Management Council desire to proceed with the "best available" information at the time.

The estimation of the number of chinook which might have returned to the Yukon River from Bering Sea trawl
fisheries was similar to the estimation for the Nushagak above, with the exception that the Yukon River was
viewed as consisting of three individual runs (lower, middle and upper river runs), each with individual
exploitation rates and age composition. As with the Nushagak analysis above, the Bering Sea trawl bycatch was
totalled for each year, and 60% of the bycatch was estimated to be of western Alaskan origin (57% in 1979 and
63%in 1981). Myers and Rogers (1988) estimated that Yukon River fish comprised 17% of bycatch chinook,
and this was expanded, as in Myers and Rogers, to 24.3% of western Alaskan chinook. Assuming that all
chinook bycatch in trawl fisheries are either age 1.2 or 1.3 fish, 68.3% and 31.7% of the Yukon River origin
chinook were estimated to be age 1.2 and age 1.3 fish, respectively.

As discussed above for the Nushagak, the majority of chinook salmon return to the Yukon River as age 1.3
(average 23.1% 1980-1991) or age 1.4 (average 54.0% 1980-1991) fish. Assuming that all chinook return at
age 1.3 or 1.4, the proportion of Yukon River fish from the same brood year which returned as age 1.3 in a given
year and the proportion which returned as age 1.4 in the following year were determined by expanding the
percentages to 100% for each of the three runs over the years 1980-1991. Given natural mortality rates, and the
assumed age structure of the bycatch and returning fish, the Yukon River origin chinook salmon were apportioned
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to returns in each year as above for the Nushagak River. The at-sea natural mortality rates were the same as
employed above.

The number of chinook salmon returning to the Yukon River in a given year is unknown, but an estimate of the
abundance is necessary in order to gauge the degree to which trawl chinook salmon bycatch might impact the
Yukon River stocks. Since the Yukon River chinook return is actually made up of the lower, middle and upper
river runs, and stocks of each river section encounter a different level of fishing pressure, the exploitation rates
for the three runs must be considered separately. Brannian (1990) estimated the proportion of the total river catch
which the lower, middle and upper river runs comprised over the years 1982-1986 (Figure 1-30, upper graph),
and the average proportions were used for years prior to 1982 and subsequent to 1986. Similarly, estimated and
average exploitation rates developed by Brannian (1990) were used as well. Brannian cautioned the use of these
exploitation rates, especially given some implausible rates (Figure 1-30, lower graph - 1986 middle run value not
indicated). Given the rough nature of the estimates provided in this discussion, the estimated exploitation rates
were used for the years 1982-1986, and the mean exploitation rates were used for years lacking exploitation rate
estimates. In addition to these exploitation rates, Brannian (1990) suggested using a range of exploitation rates
(30% - 50% for the lower run and 58% - 70% for the middle run). These ranges for the lower and middle runs,
and the range of estimated values for the upper river runs were used to bracket the mean exploitation rates. The
total estimated abundance for the Yukon River was determined in each year by dividing run catch by run
exploitation rate, and summing over the three runs.

The mean exploitation rates (and the estimated exploitation rates for 1982-1986) resulted in an estimated Yukon
River abundance of between 200,000 to 450,000 fish over the years 1979 - 1991 (Figure 1-31, upper graph).
Note that because of the difficulty in accurate abundance estimation, the disparity, for instance, between the high
run size in 1984 the lower levels in 1982 may be the result of an actual range of variability, or may overestimate
or underestimate the between year variability in abundance. During this period, bycatch chinook salmon, had they
not been intercepted in Bering Sea trawl fisheries, would have increased the total run size by between
approximately 0.8% - 3.9% (mean = 2.1%). The additional chinook salmon would have added between
approximately 2,400 and 10,300 chinook to the Yukon River returns (mean = 5,740 chinook), and between
approximately 1,100 - 5,500 chinook salmon to the commercial salmon fishery (mean = 2,830 chinook; Figure
1-31, lower graph).

Using the lower range of exploitation rates for the three runs, the estimated annual abundance of chinook salmon
was between approximately 300,000 - 400,000 fish over the years 1979 - 1991 (Figure 1-32, upper graph).
Bycatch chinook salmon would have increased the total run by between .6% and 3.0% (mean = 1.7%). Between
approximately 900 - 4,300 chinook salmon would have been added to the commercial salmon fishery (mean =
2,200 chinook; Figure 1-32, lower graph). Using the upper range of exploitation rates, the estimated abundance
of chinook salmon ranged between approximately 250,000 - 300,000 fish, and bycatch chinook salmon would
have increased these numbers by between 0.8% - 4.1% (mean = 2.3%,; Figure 1-33, upper graph). The
commercial fishery would have increased by between approximately 1,200 - 5,900 chinook (mean = 3,100
chinook; Figure 1-33, lower graph).

Following the example above for the Nushagak with a set bycatch of 40,000 chinook in every year, the number
of chinook returning to the Yukon River, given no interception and mean exploitation rates, would have increased
by approximately 1.2% to 2.3% and averaged 1.7% over the period 1979-1991. The 40,000 bycatch trawl
chinook were estimated to have contributed an annual mean of 4,700 fish to Yukon returns, and between 1,600
and 2,600 fish to the commercial fishery with an average of approximately 2,300 fish.

The similarity of the approximate impact of chinook saimon bycatch on the returns to the Nushagak and Yukon
Rivers allows for a very rough approximation of the impact of chinook salmon bycatch on western Alaskan
systems in general. Chinook salmon bycatch in the trawl fisheries of the Bering Sea appear to be taken at a
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relatively constant exploitation rate, and the number of bycatch chinook is likely to be related to the general
abundance of chinook salmon in the Bering Sea. The Nushagak River is the only system in western Alaska for
which fairly reliable abundance estimates can be made. Assuming, however, that the patterns in abundance of
other western Alaska systems are similar, some generalizations may be made based on the analysis of the
Nushagak River presented above. The translation of bycatch chinook salmon into individual system returns
indicates that the bycatch chinook salmon might have accounted for an increase in returns to any western Alaska
system of a small percentage. There may be considerable interannual variability, however, as guideline
percentages, the average percentage by which the Yukon River abundance might have increased was
approximately 2%, and the average percentage addition to the Nushagak River was approximately 4%. As stated
above, this is assuming that bycatch impacts all stocks and ages similarly, which has yet to be verified.

1.3.5 Socioeconomic Values

In addition to the ex-vessel value of a chinook salmon to directed salmon fisheries, the chinook salmon also has
value to the recreational and subsistence fisheries. Although the values to these fisheries are difficult to quantify,
and in some cases are non-monetary, they add to the overall value of chinook salmon to western Alaska. There
are valuation techniques which could be applied to the problem, but are beyond the scope of this analysis.

Commercial Fisheries:

The average annual total amount paid to Bristol Bay fishermen for chinook salmon was $1,938,000 over the years
1982-1991 (ADF&G, 1992). The average catch over the same period was 64,461 fish from the Nushagak
District, and 21,497 fish from the Togiak District for an average total of 85,958 chinook from the Bristol Bay
area. A very rough per fish value of chinook salmon in Bristol Bay over the period 1982-1991, was $22.55 per
chinook. Over the same period, using exploitation rates on the Nushagak fishery (which includes years with no
commercial fishery), the average number of bycatch chinook which would have entered the entire Bristol Bay
commercial fishery in any given year was approximately 2,900 fish (as derived above). Applying the
approximate price per fish estimated above, the average annual value of the bycatch chinook to the Bristol Bay
commercial fishery was roughly $65,400.

Similarly for the Yukon River, the average annual total price paid to Yukon River fishermen for chinook salmon
was $4,787,000 over the years 1982-1991 (Bergstrom et al., 1992). The average catch over the same period was
128,327 chinook. Again, a rough per fish value of chinook salmon in the Yukon River fishery over the period
1982-1991, was $37.30 per chinook. Over the same period, using mean exploitation rates on the Yukon River
fishery as derived above, the average number of bycatch chinook which would have entered the Yukon River
fishery in any given year was approximately 2,850 fish. Applying the approximate price per fish estimated
above, the average annual value of the bycatch chinook to the Yukon River commercial fishery was roughly
$106,300. The average price per fish for the Yukon River has increased over recent years, and applying the
average per fish value from 1991 of $64.33 to the average 2,850 bycatch chinook, the annual value of the bycatch
chinook was $183,340.

Recreational Fishery:

Recreational fishing is a major industry in Bristol Bay, and it has been estimated that anglers expended $44
million ($20.4 million in the Naknek-Kvichak Drainage) in 1986 with a total gross willingness to pay of $50
million (Ackley, 1988). A study by the Bristol Bay Coastal Resource Service Area Board (1986) estimated that
total income to lodges and related businesses from sport fishing in the Nushagak-Mulchatna River drainages
alone was $13.5 million in 1985.
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It is difficult to determine a per-fish value for a recreational fishery. Many fishermen engage in catch and release
fishing, and thus the value of a caught salmon is not comparable to those caught and kept in, for instance, a
commercial fishery. Several studies have shown that the fishing experience, which includes the value of scenery,
water quality and solitude, was of primary importance to anglers, and that the number or type of fish caught was
of less importance (Ackley, 1988). For this reason, and because many studies use the cost of the trip to help
determine the value of the fishery, it is more applicable to value the recreational fishery on a per trip rather than
a per fish basis.

Since there is no direct market by which to value recreation, the value of recreational activities such as sport
fishing are determined by the net willingness to pay for use of the resource. This includes both site quality as well
as species abundance and diversity. Willingness to pay, or consumer surplus, is the amount beyond actual
expenditures which the user would be willing to pay to use or continue to use the resource. The average net
willingness to pay by anglers in Bristol Bay was $373 per trip (for a total net willingness to pay of $6 million in
1986; Ackley, 1988), and, for comparison, the average net willingness to pay by anglers in Southcentral Alaska
was $305 per trip (for a total net willingness to pay of $30 million in 1986; Jones and Stokes, 1987). The total
net willingness to pay, above and beyond actual expenditures, for the chinook salmon fishery on the Kenai River
alone was $11.9 million in 1986 (Jones and Stokes, 1987).

Chinook salmon are a fundamental component of the Nushagak recreational fishery. The two fish of primary
importance to anglers in Bristol Bay were rainbow trout and chinook salmon (Ackley, 1988). Among surveyed
anglers in the Naknek-Kvichak drainage, the average angler caught four rainbow trout and one chinook salmon
per day spent fishing, and kept one rainbow trout for every three days spent fishing and one chinook salmon for
every day spent fishing. In 1991, anglers on the Kvichak River Drainage Area (Mills, 1992) caught 1,500
chinook salmon (> 28 inches), and kept 400 chinook, or 27% of all caught chinook. In the same year, Kvichak
Drainage anglers caught 89,529 rainbow trout and kept 1,590 rainbow trout, or 2% of all caught rainbow trout.
Similarly, in 1991 anglers in the Nushagak Area caught 8,813 chinook salmon (> 28 inches), and kept 4,082
chinook, or 46% of all caught chinook. In the same year, Nushagak Area anglers caught 24,690 rainbow trout
and kept 1,059 rainbow trout, or 4% of all caught rainbow trout. The chinook salmon population is thus
exploited to a much greater extent than rainbow trout in that a much higher percentage are kept by recreational
fishermen. In addition to recreational fishing pressure, chinook salmon are also taken by a commercial fishery
(which does not impact rainbow trout), and in a subsistence fishery.

Given that the recreational fishery is valued on a per trip basis, and that chinook salmon are one of several species
sought by anglers, it is difficult to determine the social and economic impact which a reduction in the number of
chinook salmon would have on the recreational fishery. It should be noted that in addition to the scenic and
outdoor values of the fishing trip, anglers also valued the number of fish and quantity of species available. It
could be expected that a decline in the number of fish and number of available species would decrease the demand
of anglers for fishing in Bristol Bay, and that alternate sites would become more attractive (Ackley, 1986). Such
a change in demand would negatively impact the local economies.

Because of the difficulty in estimating a value for chinook salmon in the recreational fishery, and because
recreational and commercial values are not comparable, the value of a sport caught chinook salmon was not
included in this analysis.

Subsistence Fishery:

The Importance of Chinook Salmon in the Traditional Cultures and Socioeconomic Systems of the Yup'ik

Eskimos and Athabaskan Indians of Western and Interior Alaska
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Chinook salmon is one of the major food items of the Yup'ik Eskimo and Athabaskan Indians of Western and
Interior Alaska. Chinook salmon plays an important role in supporting the indigenous cultures and mixed,
subsistence-cash socioeconomic systems of the Yup'ik and Athabaskan peoplcs in Alaska. As is described below,
subsistence activities, especlally harvesting, processing, sharing, and using chinook salmon, provide a number
of social, cultural, and economic values to indigenous peoples of Western and Interior Alaska.

The drainages of the Yukon River, Kuskokwim River, and Bristol Bay area are the ancestral homes of several
indigenous groups who use chinook salmon, as listed in Tables 1-2 to 1-3 with their historic cultural affiliations.
These groups include Central Yup'ik Eskimo, Dena'ina Athabaskan, Gwich'in Athabaskan, Han Athabaskan,
Holikachuk Athabaskan, Ingalik Athabaskan, Koyukon Athabaskan, Tanana Athabaskan, and a few Inupiat
Eskimo (Table 1-3). These cultural groups resided in about 95 rural communities in 1990, according to the U.S.
Census, with about 21,807 Alaska Natives. In addition, there resided about 6,324:non-Natives in rural
communities of this area, who are persons primarily from Euro-American cultural traditions.(Table 1-4).

Currently, most Alaska Native villages in the drainages of the Yukon River, Kuskokwim River, and Bristol Bay
area have traditional tribal governments which are organized under the Indian Reorganization Act and recognized
by the United States government. The tribal governments are further organized under regional non-profit
organizations, listed in Tables 1-2 to 1-3.

The peoples of the Yukon, Kuskokwim, and Bristol Bay area continue to maintain traditional cultures and mixed,
subsistence-market economies, modified in particular aspects by the incorporation of certain features of the
outside Euro-American culture and market economy. The local economy of this area has been called a "mixed,
subsistence-market economy” (Wolfe 1984, Wolfe and Walker 1987). The mixed, subsistence-market economy
is a system of production and distribution of goods and services that supports the rural communities of the area.
There are three components to the economy: (1) traditional subsistence fishing and hunting; (2) monetary income
eamed through sales of fish and furs produced and marketed through local, small-scale commercial fishing and
fur trapping industries; and (3) monetary income earned through limited, local wage employment, usually through
public sector grants. The subsistence sector of the local economy is organized under a "domestic mode of
production," meaning that traditional kinship groups provide the primary social organization of subsistence food
production (in contrast to the non-kinship economic firms of industrial-capitalism) (Wolfe et al. 1984).

Wild Food Harvests

Wild food production is one major component of the mixed, subsistence-market economies of the Yukon-
Kuskokwim-Bristol Bay area. The indigenous societies of the drainages of the Yukon River, Kuskokwim River,
and Bristol Bay area are still heavily reliant on subsistence fishing and hunting for survival. In Alaska Native
villages, daily life is commonly organized around traditional fishing, hunting, gathering, and trapping activities
for local uses, including direct family consumption and customary distribution and sharing. Subsistence harvests
of wild foods in the area are large, as shown in Table 1-5, with many communities harvesting between 400 to 900
Ibs of wild resources per person each year. This level of wild food production contains more than the
communities' yearly protein requirements. By comparison, Americans in the continental United States purchase
an estimated 1,370 Ibs of food annually, of which 220 lbs are meat, fish, and poultry. In addition to the
subsistence foods, communities in the Yukon-Kuskokwim-Bristol Bay area import certain food products,
especially carbohydrates such as flours and sugars which are high in kilocalories.

Chinook salmon is one of the major subsistence food products produced within the Alaska Native communities
of the Yukon, Kuskokwim, and Bristol Bay areas, as shown in Tables 1-6 to 1-8. Chinook salmon is highly
valued as a food fish for human consumption. A large, bright fish with firm, rich flesh, chinook are excellent for
drying and smoking. Families commonly establish fish camps during summer to fish for chinook salmon. Some
camps have been continuously occupied for generations. Fish are caught using set gill nets, drift gill nets, or fish
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wheels, depending upon the community. The fish are processed with a traditional division of labor, typically with
the men harvesting and the women processing. Chinook commonly are cut, air dried on outdoor racks, and
smoked in family smokehouses, using labor-intensive methods.

Commercial Fisheries

A second component of the local mixed, subsistence-market economy are small-scale fisheries and fur trapping
for commercial sale on export markets. The development of local commercial salmon fisheries has created the
potential for a more stable source of cash income for communities. These fisheries have produced a small,
potentially sustainable source of income to the region (Wolfe 1984). Historically, fur trapping of beaver, mink,
land otter, white fox, and red fox for sale has contributed income to the local economy. During recent decades,
unstable world market prices for furs have meant this activity contributes at most only about 10 percent of the
total earned monetary income by families in the Yukon, Kuskokwim, and Bristol Bay area.

Wage Employment

Wage employment, a third component of the local, mixed economy, is limited in the rural communities of the
Yukon, Kuskokwim, and Bristol Bay area. The primary source of wage employment is in state, federal, and local
government-funded services, providing a few local wage jobs in schools and municipal services. In general, there
is no private business sector in the communities providing wage employment. State and federal capital
improvement projects have provided temporary local wage employment in construction of housing and schools
during Alaska's oil-boom period from 1978 to 1986, but this source of employment is disappearing with falling
state oil revenues.

The market-wage component of the mixed economy historically has not been strong in many of the area's
communities. According to the 1990 U.S. Census, median household incomes commonly are below $20,000.
As a comparison, Anchorage had a median household income of $43,946 in 1990, and Fairbanks had a median
household income of $32,033 (Table 1-5). In addition to low incomes, the purchasing power of monetary
incomes in these rural areas is eroded by a high cost of imported items.

Because of the low incomes, most of the area's communities could not sustain themselves without subsistence
fishing and hunting. Historically, the communities' most secure economic adaptation is to participate in a
traditional mixed economy, combining subsistence fishing and hunting with cash earnings from limited wage
employment and commercial fishing. The money generated in the commercial-wage sector of the economy
enables families to capitalize in the subsistence sector, producing a substantial portion of the local food supply.
To correctly understand the importance of subsistence resources like chinook salmon, one must understand the
importance of wild resources in the sustained functioning of the local, mixed, subsistence-market economy.

Values of Subsistence

Monetary measures are not designed to adequately account for many values derived from traditional, indigenous
cultural systems of the Central Yup'ik Eskimo and Athabaskan Indians. The values derived from the indigenous
culture and economy are traditional ones, embedded within traditional systems of kinship, beliefs, customs, and
ritual which are substantially different from those of Euro-American systems.

Ascribing a value to subsistence chinook fishing within Alaska Native communities is difficult because of the
markedly different cultural and economic contexts of the subsistence use. From the point of view of the
indigenous culture, chinook has great value because of its central position in the traditional economy, culture, and
social system. Some of these values are listed below.

Amend.21b 1-17 August 16, 1995




Food Supply:

As indicated above, subsistence salmon fishing provides a substantial part of the food supply in the Yukon-
Kuskokwim-Bristol Bay area. For most rural communities, subsistence harvests contain over 100 percent of the
protein requirements of the population (about 44 g protein per person per day). Chinook salmon is one of the
main food species in most communities. Chinook salmon plays a central nutritional role in the local economies
because of its large volume, annual reliability, and inexpensive procurement costs.

Economic Security to Families:

Subsistence salmon fishing provides a type of long-term economic security to families which wage employment
does not provide. For many communities, subsistence food production is more reliable from year to year than
income from wage employment. Subsistence serves as an economic safety net for families during regular,
periodic downtumns in the local wage sector or personal family finances. It provides security and stability to the
local subsistence economy in ways that other resources cannot.

Social Security to Dependents:

Subsistence serves as a form of social security for the aged and the dependent in villages. Subsistence foods are
shared to the elderly and people unable to fish and hunt themselves as a form of traditional social security (Wolfe
1987). The high value of chinook salmon is related to its importance in the networks of non-market distribution
and exchange of subsistence products between households in theommunity. Households which cannot fish and
hunt for themselves due to age or other personal circumstances receive subsistence foods from productive
households, usually along lines of kinship or traditional exchange relations. Negative impacts on subsistence
production would compromise these traditional social support networks, especially for the elderly and unmarried
mothers with dependent children. Because of the large volume produced, chinook salmon is one of the major food
products flowing through these traditional distribution and exchange networks.

Transmission of Knowledge:

Subsistence salmon fishing benefits the continued transmission of traditional cultural knowledge, skills, and
beliefs between older and younger generations. Subsistence activities teach group responsibility and leadership
which have value in other social areas. The intergenerational transmission of knowledge promotes continuity and
social order in the community.

Functioning Family Groups:

Subsistence salmon fishing benefits the functioning of extended family groups which are responsible for
subsistence activities. Subsistence activities provide meaningful, productive work roles to men, women, and
children in the community. Subsistence fishing and hunting are more than mere occupations in indigenous Yup'ik
and Athabaskan cultures, they are activities central to the functioning of family and community, and central to
the personal psychological integrity of the individual. Alaska Natives as a people traditionally define themselves
in terms of mutual social relationships with kinship groups and spiritual relationships with the natural world. The
traditional work tasks of catching and processing subsistence foods for the kin group are primary social roles of
men and women. For instance, the Yup'ik word for "man" (angun, "human male"), literally means "something
that chases something for food" (from the root angu-, "to catch after chasing," and the lexical stem -n,
“instrument") (Jacobson 1984:500). A nukalpiaq, "a young man in his prime," also means "a good hunter and
provider" (Jacobson 1984:268). Thus hunting and fishing are more than just character-defining occupations for
men, they help to define gender itself. Similarly, processing subsistence foods is a primary social role for women
in Yup'ik and Athabaskan culture, defining her important position in the social order. Once the subsistence kill
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is turned over to the woman for processing, she typically owns and controls the subsistence product. The woman
determines its disposition, and can keep or give it away as she chooses.

The high value of salmon in the Yukon, Kuskokwim, and Bristol Bay area is due in part to its central position
in the functioning of families ir the traditional annual cycle of subsistence activities. Production of salmon is one
of the major social functions of extended family groups in the area. Because of the traditional domestic mode
of production for salmon, negative impacts on subsistence salmon production have direct negative impacts on
the functioning of family groups. The disruption of salmon production activities would directly disrupt primary
social functions of families. ’

Self-Determination:

Subsistence salmon fishing provides a means for local self-determination in rural communities. Subsistence
fishing and processing activities are organized locally and draw on local knowledge and skills. Subsistence is
an area of life where local communities can support themselves in meaningful, productive, and valuable work.
It reinforces confidence in the local group's ability to achieve a satisfying way of life.

Reduced Social Problems:

Because subsistence salmon fishing creates meaningful livelihoods for Alaska Natives, it probably helps to
decrease rates of social pathologies in rural communities which have resulted from rapid rates of culture change.
Social pathologies which are problems in rural areas include chronic substance abuse, domestic violence, suicides,
homicides, accidents, and destructive anomie. Rural communities have sought to halt these processes through
a continuance of traditional ways of living, including subsistence fishing and hunting.

Customary Foods:

Food customs differ in Alaska's rural areas, and rural diets are commonly built around staple traditional food
products such as dried chinook salmon. Alaska Natives and other long-term rural residents state they have a need
to eat traditional foods to which they have become accustomed. These types of foods commonly cannot be
imported from the continental United States.

Cultural Survival:

Alaska Native groups insist that without traditional fishing and hunting activities, they would disappear as
culturally-distinctive peoples (cf., Berger 1985). Harvesting wild resources expresses and reinforces special
relationships among Alaska Native peoples and the land, relationships with roots stretching back many centuries.
Subsistence instills group identity and purpose, which are essential to well-being of individuals, families, and
communities.

Ceremonial Exchange:

Subsistence foods are primary items for ritualized exchange relations between families. Reciprocal and
ceremonial exchange relations are primary social mechanisms for unifying communities in Central Yup'ik and
Athabaskan Indian cultures, and for expressing spiritual relationships between humans and animals. There are
a variety of ceremonial contexts through which the exchange of food expresses spiritual values, including funeral
potlatches and winter ceremonials. For instance, the first subsistence activities of young Yup'ik children are
ritually celebrated with feasts (kalukaq, or nerevkarin). Subsistence foods (raw and cooked) typically are
distributed in the name of the young child among the guests, which include unrelated kin groups from the larger
community. These ceremonies involve spiritual and reproductive symbolisms, for the sharing of the first fruit
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is to help the child's future hunting and fishing success and marriage prospects, which in turn supports the
community's future reproductive success (Fienup-Riordan 1984). They also express on-going mutual obligations
between humans and the spirit owners of the animals, by properly using the subsistence product, so that the
animals will continue to offer themselves to humans in the future. Without subsistence foods, the rites linking
humans and animals in the traditional cosmology would not be possible, and the future of the human race
jeopardized.

Clearly, subsistence chinook salmon and other subsistence resources provide a variety of values to the indigenous
Central Yup'ik and Athabaskan cultures which go beyond their nutritional and economic values. Without these
subsistence activities and uses, the indigenous cultures could not survive in their traditional forms. It is
impossible to put an economic value to the survival of traditional cultures like those of the Central Yup'ik and
Athabaskan Indians in Alaska. There is growing international concern that the survival of indigenous, culturally
diverse groups should be a central social goal in relations between national and ethnic groups. That is, the
existence of culturally diverse, indigenous groups is a desirable social end (and in fact, a social right of the
indigenous group). The loss of a traditional culture is usually irreversible. And the lost values of that culture is
a loss to the world.

Given this framework of values, management of Bering Sea chinook salmon stocks should be done with great
awareness of the cultural survival of the indigenous Yup'ik Eskimo and Athabaskan Indian cultural groups.
Management of chinook stocks should be carefully done in ways that are compatible with the continued cultural
survival of the Yup'ik and Athabaskan people and their culture.

Because of the difficulty in estimating a value for chinook salmon in the subsistence fishery, however, and
because subsistence and commercial values are not directly comparable, the value of a subsistence caught chinook
salmon was not included in this analysis.

1.3.6 Observer Data

The data used in the analysis of time and area patterns in chinook salmon bycatch were obtained from the
National Marine Fisheries Service (NMFS) Alaska Fisheries Science Center (AFSC) and consisted of haul by
haul observer data from trawl fisheries in the Bering Sea. Data were collected from foreign vessels during the
years 1981-1989, from Joint Venture (JV) operations during the same years, and from domestic fisheries from
1989 to 1993. The number of hauls observed in foreign fisheries began to decline in 1987; there were few
observed hauls in the joint venture fisheries prior to 1984; and domestic fisheries prior to 1990 had low observer
coverage. Analysis of data representing years with a greater number of hauls in each fishery were emphasized
for this report (foreign 1981-1986, JV 1985-1989, and domestic 1990-1993). It should also be noted that the
domestic observer program was not fully operational until March of 1990, and that the data set for geographical
analysis in the prior version of this Amendment did not extend beyond September of 1991. Data from 1992 and
1993 have been updated where possible. Observer coverage of the foreign and JV fleets (expressed as days
observed/days fished) was 10% to 30% during the early 1980's, but increased to above 80% by 1984, and
exceeded 90% by 1986 (Figure 1-34). Given the low observer coverage during the early 1980's, the bycatch rates
and totals may not be as accurate as in later years.

The observer data included ship positional and operational data as well as size of catch and prohibited species
catch. The number of salmon captured in each haul was recorded, but the method of sampling was not available
in the data provided (whole haul or basket samples). The species composition of salmon was recorded for a
subsample of the data in each year for each fishery. The number of chinook salmon in each haul was used if
observed in the subsamples, but was estimated for the hauls for which no species composition was recorded.
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In order to estimate the number of chinook salmon in hauls for which species composition was not recorded, the
following stepwise algorithm was followed using hauls with available species composition: if at least five
observations with species composition within a specific block (1/2° latitude by 1° longitude) and month were
available, the percentage of chinook salmon for that month and block was multiplied by the total number of
salmon in a haul in that month and block to arrive at the number of chinook; otherwise, if at least five
observations for a month and defined area (Figure 1-35) were available, the percentage of chinook salmon for
that month and area was multiplied by the total number of salmon from a haul; otherwise, if at least five
observations from that month were available, the total number of salmon in a haul was multiplied by the
percentage of chinook salmon in that month; otherwise if at least five observations from either the period of
January - April, or May - December were available, the number of salmon was multiplied by the percentage of
chinook salmon in that season; otherwise the if at least five observations from a fishery for the year were
available, the percentage of chinook salmon for the entire fishery was used to calculate the number of chinook
salmon in a haul; otherwise the percentage of chinook salmon for the entire year was used to calculate the number
of salmon in a haul. .

The rationale for this approach was that the percentage of chinook saimon encountered in hauls was both time
and area related. The percentage of chinook salmon in a haul was likely to be most similar to hauls from the same
block and month, or from a similar larger area and month, or from a similar month, or from a similar season. The
use of the season and larger area variables to define similar chinook salmon percentages was confirmed by a
general linear model in which area and season were explanatory variables for chinook salmon percentages (Table
1-9). Both variables were significant in years with a large sample size since 1983.

Table 1-9. General linear model parameters with percentage of chinook salmon as the dependent
variable and larger area (Figure 1-35) and season as explanatory variables.

Year R? Model p Variable j/l
1981 .06 38 Season 310
Area 344
1982 25 .0001 Season .0001
Area .0012
1983 44 .0001 Season .0001
Area .0009
1984 65 .0001 Season .0001
Area .026
1985 46 .0001 Season .0001
Area .0004
1986 46 .0001 Season .0001
Area .0118
1987 .59 0.0 Season 0.0
Arca .0001
1988 45 .0001 Season .0001
Area .0001
1989 29 .0001 Season .0001
Area .0001
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1.3.7 Seasonality of Chinook Salmon Bycatch

Chinook salmon bycatch occurs primarily in the first and last four months of the year (as noted in the annual
observer summaries prepared by National Marine Fisheries Service, Alaska Fisheries Science Center, e.g. Berger
et al. 1984), although groundfish catch is fairly constant throughout the year, if not higher during the summer
months. Figures (1-36 and 1-37) provide chinook salmon bycatch and groundfish catch by month in the 1990
-1993 domestic fisheries. The high bycatch during the months of January through April is apparent. Bycatch of
chinook salmon declined significantly during the summer months. Groundfish catch, on the other hand, remained
high through the summer months.

This pattern can also be seen in similar graphs for the foreign and JV fisheries with high bycatch during January-
April and during September-December or October-December with groundfish catch being constant or increasing
during the summer months (Figures 1-38 - 1-41). The chinook salmon bycatch rates by month for the domestic,
JV and foreign fisheries are also provided in Figures 1-42 through 1-44 and show the same seasonal pattern of
high rates from January through April, and from September or October through December, hereafter referred to
as the "bycatch season." Although the month of September did not have a consistently high bycatch of chinook
salmon, the occasional high bycatch during this month (as in the JV fisheries) lead to its inclusion in the bycatch
season.

A comparison of groundfish catch within the bycatch season with the catch during the summer months (May -
August) is provided in Figures 1-45 through 1-48 for the foreign and JV fisheries. In the foreign fisheries (Figure
1-45), approximately 50% of the total groundfish catch was taken during the bycatch season in any given year
or fishery. However, nearly all of the chinook salmon taken in the foreign fisheries were captured during the
bycatch season. The JV fisheries (Figure 1-47) showed a gradual shift in groundfish catch from a high proportion
of summer groundfish catch in earlier years to a high proportion of groundfish catch taken during the bycatch
season in later years. A high proportion of chinook salmon were taken during the bycatch season in the JV
fisheries during any given year.

1.3.8 Areal Patterns in Groundfish Catch

The Bering Sea consists of an expansive, fairly level shelf which extends west from the coast of Alaska out to
an area near Unimak Island to the south, and along a shelf break, or 200 m contour, which extends to the north
and west from Unimak Island. To the west of the shelf break, depths increase to over 3,000 m.

The maps discussed below portray the distribution of fishing effort, with each dot representing a single haul.
Multiple hauls at exactly the same location would be visible as only a single dot because of overlapping. The 200
m contour is provided on the maps for reference, as is a 15 mile buffer which extends on each side of the contour
to cover an area 30 miles wide.

The patterns of effort in the groundfish fisheries of the Bering Sea varied somewhat with the fishery. Foreign
vessels, being excluded from the area near the Aleutians during some years, fished the length of the 200 m
contour both on the shelf to the east of the shelf break, and in the deep waters to the west of the break. The
distribution of foreign catch for small to medium sized tows (20-30 mt) and for larger tows (> 70 mt) are
provided in Figures 1-49 and 1-50. The JV fisheries concentrated their effort in the area near the horseshoe and
to the north of Unimak Island as illustrated in Figures 1-51 and 1-52. The domestic fisheries fished in all of the
areas covered by both the foreign and JV fisheries, with the exception of the deep waters to the east of the shelf
break (Figures 1-53 and 1-54). 1t should be noted that, because the dots representing each tow can overlap, the
densities or levels of effort in the most popular areas are not fully revealed in the maps. The maps represent the
extent of the effort over space.
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1.3.9 Areal Patterns in Chinook Bycatch

There is a high degree of variability in bycatch in many 1/2° latitude by 1° longitude blocks over time, both
within years and between years. Because of this variability in bycatch, and the problems in using data which has
been averaged over time or space, individual blocks were sometimes found to have an exceedingly high bycatch
in some years, and very little in other years while neighboring blocks often varied in yet different yearly patterns
(Ackley and Carlile, 1991). Data from several years were examined over a larger scale to expose more general
patterns in chinook salmon bycatch.

As indicated in the series of annual observer summaries prepared by the National Marine Fisheries Service,
Alaska Fisheries Science Center (e.g. Guttormsen et al. 1990), chinook salmon bycatch is largely associated with
groundfish catches in the "Horseshoe," in the area north of Unimak Island, and along the 200 m contour that
demarks the shelf break (discussed below, Figures 1-55 - 1-57). It is notable that chinook salmon bycatch does
not extend, for the most part, far from the contour, from the horseshoe, or from the north of Unimak Island. This
is especially true for chinook salmon encounters during the months of January-April and September-December,
and there is little apparent bycatch during the summer season. Although very apparent across years, the spatial
bycatch pattern within a given year appears to be more patchy within these defined areas. Therefore, it would
be very difficult to predict "hot spots" of high salmon bycatch in terms of specific 1/2° latitude by 1° longitude
blocks.

In order to examine the patterns of chinook salmon bycatch given the importance of the 200 m contour, the
horseshoe and the area above Unimak Island, four areas have been defined for the purpose of this analysis. The
map of the Bering Sea with federal statistical areas and the 200 m contour is provided in Figure 1-55. The first
area was defined as a buffer strip which extended 15 miles on each side of the 200 m contour (Figure 1-56), and
catch and bycatch within this 30 mile wide buffer strip was compared to catch outside of the buffer. Largely
included within a portion of this buffer were three contiguous 1/2° latitude by 1° longitude blocks in the area of
the horseshoe (Figure 1-57) which comprised the second defined area, hereafter referred to as the "horseshoe
blocks." The third defined area was the corner or core block of these three horseshoe blocks, hereafter called the
"comner block," an area of higher salmon bycatch within the three blocks. The final defined area consisted of two
blocks which were shown to have high salmon bycatch, particularly in the JV fisheries. These blocks, designated
the "Unimak blocks" were located above the horseshoe and slightly to the north of Unimak Island (Figure 1-57).
It is important to note that a large portion of the horseshoe blocks (but not all) are contained within the 200 m
buffer, that the comer block of these horseshoe blocks is contained within the three blocks, and that the two
blocks above Unimak Island are separate from any of the other defined areas.

A geographical information system (GIS) was used to analyze the observer data from the foreign, domestic and
JV fisheries. The GIS is capable of spatially defining the areas described above and selecting only those
observations which occur within ihe defined areas. In addition, attributes of the data can be used for selection,
such as all hauls within a certain area which caught more than a predefined number of salmon within a given time
period. Analyses of the selected data are provided below.

Patterns of chinook salmon bycatch during the first four months of the year in the domestic fishery have been
concentrated within the 15 mile buffer sketched on either side of the 200 m contour (30 miles across buffer).
Figures 1-58 and 1-59 indicate hauls which caught more than 5 salmon, or which had a bycatch rate greater than
0.5 chinook per metric ton of groundfish catch. Much of this bycatch is found within the horseshoe and especially
at the eastern most corner of the horseshoe (note that a portion of the 1990 data is not portrayed in this figure).
During the summer months (Figures 1-60 and 1-61), little chinook salmon bycatch is apparent. During the latter
four months of the year, hauls with the greatest number of chinook salmon and highest bycatch rates are again
for the most part within the buffer surrounding the contour at the horseshoe (Figures 1-62 and 1-63).
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The pattern of chinook salmon bycatch in the foreign fishery is very similar to that seen in the domestic fishery
during the first third of the year with the exception that the area near the horseshoe was not as extensively fished
by the foreign fleet (Figure 1-49). Chinook salmon (e.g. hauls with > 5 chinook per haul or bycatch rates > .5)
were caught all along the 200 m contour, but were, for the most part, not intercepted outside of the 15 mi buffer
strip (Figures 1-64 and 1-65). During the summer months, very few chinook salmon were intercepted (Figures
1-66 and 1-67). Bycatch during the final third of the year is very apparent again along the 200 m contour and
in the horseshoe (Figures 1-68 and 1-69). '

The JV fisheries concentrated fishing effort in the area near the horseshoe and above Unimak Island, and also
fished along the shelf (Figures 1-51 and 1-52). The hauls with the highest chinook salmon bycatch were located
in the horseshoe and in the area directly above Unimak Island (Figures 1-70 and 1-71). The hauls with larger
numbers of chinook salmon (or > 5 fish) also extended north from this area onto the shelf; however, the hauls
with the highest bycatch rates were located in the vicinity of the horseshoe. During the summer, the JV fisheries
encountered more chinook salmon, on a haul by haul basis, than did the foreign or domestic fisheries, but the
bycatch rates during the summer months for the JV fisheries remained low (Figures 1-72 and 1-73). As was the
case with the domestic and foreign fisheries, chinook salmon bycatch became apparent in the final four months
of the year, and was located in the area of the horseshoe and along the 200 m contour (Figures 1-74 and 1-75).

Figures 1-76 through 1-84 provide the patterns in chinook salmon bycatch for the bottom trawl for pollock,
bottom trawl for Pacific cod, and pelagic trawl for pollock targets in the foreign, domestic and JV fisheries. There
was little difference in the distribution of bycatch between target types in the foreign or JV fisheries. The
domestic pelagic trawl for pollock encountered chinook salrton in the area of the horseshoe (also an area of
intense fishing pressure by this target type), whereas the domestic bottom trawl fisheries encountered chinook
salmon in the horseshoe and along the 200 m contour.

1.3.10 Chinook Salmon Bycatch Within Predefined Areas

In order to quantify the spatial patterns observed above, total groundfish catch, total chinook salmon bycatch,
total number of hauls, mean chinook bycatch rates, mean groundfish catch, and mean chinook saimon bycatch
were calculated from observer data for the following spatial divisions: all observed tows in the Bering Sea; all
tows within a 15 mile buffer on either side of the 200 m contour (30 miles across); all tows within three blocks
at the horseshoe (described above, Figure 1-57); all tows within the block at the corner of the horseshoe (the
corner block); and all tows within two blocks above the horseshoe and Unimak Island (the Unimak blocks). The
observer data was also categorized by the time of year the tow was made, either within the bycatch season
(January-April and September-December), or during the summer months (May-August). Figures 1-85 through
1-141 provide graphical representation of the data for each of the major fisheries (foreign, domestic, and JV) in
each year. The graphs have also been divided to indicate the values attributable to each of the three target
fisheries (bottom trawl for pollock = "B", bottom trawl for Pacific cod = "C", and pelagic trawl for pollock = "P").
The main trends in the graphs are discussed below.

Domestic Fishery:
In the 1991 and 1990 domestic fisheries?, approximately 70% to 80% of the observed groundfish catch was taken

in the pelagic trawl fishery for pollock, and approximately half of the catch in this fishery was caught during the
summer months (upper graphs in Figures 1-85 and 1-88). In each year, 25% to 35% of the total groundfish catch

2 Note that the domestic data is incomplete for the first quarter of 1990 and the last quarter of 1991, and that currently this
section of the analysis has not been updated with data from 1992 and 1993. For an analysis of bycatch in these years see below.
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was taken by the pelagic pollock fishery within the 15 mile buffer around the 200 m contour, and approximately
10% to 15% was taken from the horseshoe blocks. Figures 1-91, 1-92 and 1-93 provide an annual proportion
of groundfish catch within each fishery (rather than from the 3 fisheries combined) which was taken in the defined
areas. Within the pelagic pollock fishery itself, approximately 32% and 50% of the fishery's groundfish catch
came from the contour buffer, and 13% and 20% from the horseshoe in 1990 and 1991, respectively, (Figure 1-
93).

In contrast to groundfish catch, nearly all of the chinook salmon were taken during the bycatch season (with the
exception of a summer catch of chinooks in the Unimak blocks during the summer of 1990) (lower graphs in
Figures 1-85 and 1-88). During 1991, a high proportion of the total chinook salmon were taken in the contour,
and a very high proportion of those taken in the contour were taken in the horseshoe blocks in the pelagic and
bottom trawl fisheries for pollock. It should be noted that portions of the three horseshoe blocks fall outside of
the contour buffer, and that some of the horseshoe catch therefore does not fall within the contour buffer. This
pattern was similar in the 1990 domestic fisheries with a somewhat smaller percentage of the chinook captured
in the contour coming from the horseshoe blocks. The proportions of chinook bycatch within each fishery in the
defined areas are provided in Figures 1-91 - 1-93. Approximately 56% and 75% of all chinook encountered
within the pelagic fishery itself were taken within the buffer contour in 1990 and 1991, respectively.
Approximately 35% and 60% were taken from the horseshoe blocks in 1990 and 1991, respectively.

‘The chinook bycatch rates in the domestic fisheries varied between 1990 and 1991 with the highest mean rates

being from the bottom trawl for Pacific cod in 1990 and in the bottom trawl for pollock in 1991 (upper graphs
in Figures 1-86 and 1-89). The high bycatch rates during the bycatch season rather than in the summer months
is apparent in the figures with the exception of a high summer bycatch rate in the 1990 pelagic pollock fishery
in the Unimak blocks. In most cases there is a trend for bycatch rates to increase as the focus narrows from all
tows in the Bering Sea to the contour buffer, from the contour buffer to the horseshoe blocks, and from the
horseshoe blocks, to the corner block.

There is surprisingly little variation in the mean groundfish catch per tow within the defined areas, indicating a
relatively homogenous catch per tow regardless of location (upper graphs in Figures 1-87 and 1-90). The mean
catch per tow tends to be higher in the summer months in the bottom trawl for pollock fishery, and lower during
the summer months in the pelagic trawl for pollock fishery.

In contrast to mean groundfish catch, the mean chinook bycatch is markedly decreased during the summer months
(with the exception of a high mean catch of chinook from the pelagic pollock fishery in the Unimak blocks - the
lower graphs of Figures 1-87 and 1-90). Mean chinook bycatch does not appear to be homogenous, but increases
(as do bycatch totals and rates) as the focus moves from all hauls in the Bering Sea to the contour buffer, from
the contour buffer to the horseshoe blocks and from the horseshoe blocks to the corner block.

Foreign Fishery:

The patterns within defined areas were fairly similar from year to year in the foreign fisheries, and in this
discussion the year with the highest catch (1984 - Figures 1-103 to 1-105) may be referred to as an example. The
majority of the groundfish catch in any given year was taken in the pelagic trawl for pollock fishery, and the
proportion of the total catch in this fishery increased from approximately 50% in 1981 to approximately 85%
in 1984-1986 (upper graphs in Figures 1-94, 1-97, 1-100, 1-103, 1-106 and 1-109). Typically, one half or more
of the groundfish catch in this fishery was captured during the summer months. Generally from 10% to 50% of
the total groundfish catch was caught by the pelagic trawl for pollock fishery within the contour buffer, and a
small proportion of the groundfish catch was taken in the horseshoe blocks or the comer block. Figures 1-112,
1-113 and 1-114 provide an annual proportion of groundfish catch within each fishery (rather than from the 3
fisheries combined) which was taken in the defined areas. Within the pelagic trawl fishery for pollock itself,
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approximately 13% - 42% of the catch from that fishery itself came from within the 15 mile contour buffer
(Figure 1-114). Very little catch was taken in the Unimak blocks, and this catch was not represented in the

graphs.

In every year, the foreign vessels captured a high proportion of chinook salmon within the 15 mile buffer on either
side of the 200 m contour (lower graphs in Figures 1-94, 1-97, 1-100, 1-103, 1-106 and 1-109). In some years
virtually all of the chinook salmon were captured within the contour buffer, and in every year very few chinook
salmon were taken during the summer months. Of the total observed chinook salmon taken in all fisheries,
roughly 40% to 60% were taken by the pelagic trawl for pollock within the 15 mile buffer distance from the 200
m contour. Of the total chinook salmon taken by the pelagic trawl for pollock itself, 53% to 92% were taken
within the 200 m contour buffer (Figure 1-114). The horseshoe was not as significant for chinook bycatch in the
foreign fisheries as has been described in the domestic fisheries above. This is in part because the fishing effort
by the foreign fleet in the horseshoe was relatively low.

The mean chinook salmon bycatch rates in the foreign fisheries was always highest in the bottom trawl for Pacific
cod (upper graphs in Figures 1-95, 1-98, 1-101, 1-104, 1-107, and 1-110), however this fishery accounted for
a small proportion of the total chinook salmon bycatch. The mean bycatch rate was always higher in fisheries
prosecuted within the contour buffer than in all of the tows combined. Beginning in 1984 and in subsequent
years, the bycatch rates in the horseshoe blocks, and in the corner block increased to be similar to or surpass the
bycatch rates seen in the contour.

As was the case in the domestic fisheries, the mean groundfish catch per tow tended to be relatively homogenous
across defined areas during the bycatch season (January-April and September-December). The mean catch per
tow was higher in the "all tows combined" category than in the contour buffer or the horseshoe during the summer
months (upper graphs in Figures 1-96, 1-99, 1-102, 1-105, 1-108, and 1-111).

Again, as was the case in the domestic fisheries, the mean number of chinook salmon per tow is markedly
decreased during the summer months (virtually nonexistent in most years) (lower graphs in Figures 1-96, 1-99,
1-102 1-105, 1-108, and 1-111). The mean chinook bycatch per tow is also higher in the contour buffer than in
all tows combined in every fishery in every year, as was seen in the domestic fisheries. However, it is interesting
that the mean chinook bycatch per tow within the contour buffer, although higher, does not vary considerably
from the mean chinook per tow among all tows. This is probably because the mean chinook bycatch for all tows
includes the observations within the contour. As will be shown below, the difference in mean chinook bycatch
per tow between all tows and those within the contour buffer increases dramatically when the two are examined
separately (e.g. within the contour buffer and outside the contour buffer). In 1981 - 1983 and 1986 the highest
mean bycatch per tow in the foreign fisheries was in the bottom trawl for Pacific cod (although this fishery caught
few salmon overall), and the mean bycatch was highest in the bottom trawl for pollock in 1984 and 1985.

Joint Venture Fishery:

Whereas the patterns within defined areas were similar between the domestic and foreign fisheries, the JV
fisheries differed somewhat from these trends, especially in the earlier years. The year with the highest observed
groundfish catch (1987) in the JV fisheries may be used for reference (Figures 1-130 to 1-132). Approximately
70% to 80% of the total groundfish catch was captured by the pelagic trawl fishery for pollock in any given year
(upper graphs in Figures 1-115, !-118, 1-121, 1-124, 1-127, 1-130, 1-133, and 1-136). A high proportion of
the catch was taken during the summer months in the early years of the JV fisheries, and the catch shifted
increasingly to the bycatch months in later years. The proportion of the total groundfish captured in the contour
buffer decreased from approximately 33% by the pelagic pollock fishery in 1982 to 25% or less in later years
with the exception of 1989 when almost 1/2 of the groundfish catch came from the contour buffer. The
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proportion of total groundfish catch from the Unimak blocks, which exceeded the proportion from the contour
buffer in 1984, also declined from the early years of the fishery. Figures 1-139, 1-140 and 1-141 provide an
annual proportion of groundfish catch within each fishery (rather than from the 3 fisheries combined) which was
taken in the defined areas. Approximately 20% - 42% of the pelagic pollock groundfish catch alone was taken
within the contour buffer. The catch from the pelagic pollock fishery taken from the horseshoe ranged from
almost none to 37%, and the catch from the Unimak Island blocks ranged from 4% - 28%.

The proportion of chinook salmon captured during the summer months was fairly high in 1982 and 1983 (lower
graphs in Figures 1-115, 1-118, 1-121, 1-124, 1-127, 1-130, 1-133, and 1-136). These were years during which
a high proportion of the groundfish catch was taken during the summer, however, in total, relatively few chinook
salmon taken (note 328 observed chinook in 1983). During the years 1983 - 1986 and 1988, a higher proportion
of chinook salmon were taken from the two Unimak blocks than were taken in the entire contour buffer. As
indicated above, the proportion of groundfish catch taken in the Unimak blocks was relatively high in 1983 and
1984, and decreased significantly in 1985 and 1986. Chinook bycatch within the Unimak blocks remained high
in spite of the decrease in groundfish catch. A higher proportion of chinook salmon were taken from the contour
buffer in 1987 and 1989,

The mean bycatch rates for chinook salmon in the JV fisheries were high during the summer months in 1982,
1983 and 1986 (upper graphs in Figures 1-116, 1-119, 1-122, 1-125, 1-128, 1-131, 1-134, and 1-137). As
indicated above, there was also a high proportion of groundfish catch during the summer in the earlier two years.
The bycatch rates during the summer months in the foreign fisheries were insignificant, and were low in the
domestic fishery during the summer with the exception of the high mean bycatch rate during the 1990 pelagic
pollock fishery within the Unimak blocks. No particular JV target fishery had bycatch rates consistently higher
than the other target fisheries, and the highest rates varied from year to year. Bycatch rates were often higher in
the Unimak blocks, however there were also years when the bycatch rates across spatial divisions were fairly
similar, and years when the bycatch rates increased in a pattern similar to that seen in the domestic fishery with
an increase in bycatch rates within the horseshoe and the horseshoe corner block.

In most instances, the mean groundfish catch per tow tended to be slightly lower during the summer months than
during the bycatch season for all tows combined (upper graphs in Figures 1-117, 1-120, 1-123, 1-126, 1-129,
1-132, 1-135, and 1-138). The mean catch per tow in the Unimak blocks tended to be as high or higher than the
mean groundfish catch per tow for all tows combined, with the exception of 1987. In general, the mean
groundfish catch in the contour, the horseshoe blocks, and the horseshoe corner block tended to be slightly lower
than in either all tows combined or the Unimak blocks. Mean groundfish catch was generally highest in the
pelagic trawl fishery for pollock, and lowest in the bottom trawl fishery for Pacific cod.

Although there was considerable variability from year to year, there was a tendency for high mean bycatch during
the summer months to occur in the Unimak blocks, or alternatively in the corner block (lower graphs in Figures
1-117, 1-120, 1-123, 1-126, 1-129, 1-132, 1-135, and 1-138). In most cases, the mean chinook salmon bycatch
was highest during the bycatch season. There was also a tendency for the mean bycatch of chinook salmon to
be lowest in all tows combined, and to increase as the focus narrowed to the contour, the horseshoe and the corner
block. The mean chinook bycatch in the Unimak blocks also tended to be high but was generally somewhat lower
than that seen in the corner block.

Summary:
In summary, the foreign fishery generally fished north along the 200 m contour, and a significant proportion (0.10

- 0.50) of the catch in the pelagic trawl fishery for pollock was taken within a buffer strip which extended for 15
miles on either side of the contour. The majority of the chinook salmon bycatch was taken within this strip, and
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virtually all of the chinook salmon were encountered during the bycatch season. The domestic fishery also fished
in the area frequented by the foreign vessels, but had additional access, particularly in the pelagic trawl for
pollock, to the region of the horseshoe. Again, a significant proportion (0.50) of the groundfish catch in the
pelagic fishery for pollock was taken within the contour buffer, and a smaller proportion was taken within the
horseshoe blocks. The majority of the chinook salmon intercepted by the domestic fishery were taken in the
horseshoe blocks, and the highest bycatch rate and mean number of chinook occurred in the comer block. The
JV fisheries fished generally to the south of the areas fished by the foreign fisheries, and a significant proportion
of the groundfish catch came from the Unimak blocks, especially in the early 1980's. The highest proportion of
chinook salmon bycatch was taken in the Unimak blocks and the corner block in the early years of the JV fishery,
and in the Unimak blocks and the contour buffer in later years. In the early 1980's the JV fisheries encountered
a larger proportion of chinook salmon during the summer months than was seen in the foreign or domestic
fisheries.

The proportion of chinook salmon intercepted in the contour buffer, the horseshoe, or the Unimak blocks was
much higher than the proportion of groundfish catch which came from the same areas in almost all cases.
Chinook salmon were also predominantly taken during the bycatch season. Chinook salmon intercepted during
the summer months tended to be found in the horseshoe or the Unimak blocks.

1.3.11 Contour Buffers of Different Widths

The proportions of groundfish taken by the foreign, domestic and JV fisheries within the buffer which extends
15 miles on either side of the 200 m contour were presented in the discussion above. A summary of these
proportions in each year is provided in Figures 1-142 through 1-144, for the bottom trawl for pollock, the bottom
trawl for Pacific cod, and the pelagic trawl for pollock fisheries. The proportions presented in these figures are
based on the proportion of the total groundfish catch or total chinook bycatch for a fishery (foreign, domestic or
JV) in a year. In addition to the 15 mile buffer (spanning 30 miles across the contour), a buffer of 10 miles
(spanning 20 miles across the contour), and a buffer of 5 miles (spanning 10 miles across the contour) were
constructed, and the proportion of total groundfish catch and chinook salmon bycatch within these buffers were
examined as well.

In general, the proportion of groundfish catch taken within the 15 mile contour buffer varied in each fishery from
year to year, with the proportion taken in the 15 mile contour buffer by the bottom trawl for pollock ranging from
0.01 to 0.08 across years, the proportion taken by the bottom trawl for Pacific cod ranging from near zero to 0.07
across years, and the proportion taken by the pelagic trawl for pollock ranging from 0.10 to 0.35 across years.
The proportion decreased, as would be expected, by narrowing the width of the contour buffer, and for instance,
the proportion taken within the 5 mile contour buffer (10 miles across) by the pelagic trawl for pollock ranged
from 0.02 to 0.17.

As a general observation, the amount the proportion of total groundfish catch decreased when the distance from
the 200 m contour was reduced by 5 miles was the same as the amount the proportion decreased when the
distance from the 200 m contour was reduced by an additional 5 miles. For instance, given a decrease in the
proportion of total groundfish catch of 0.10 between the 15 mile and the 10 mile buffers, a similar decrease in
the proportion of total groundfish catch of 0.10 between the 10 mile and the 5 mile buffers was also seen. The
foreign fleet tended to catch a higher proportion of the groundfish catch within the contours in the bottom trawl
for pollock, the JV fleet tended to catch a higher proportion of the total groundfish catch within the contours in
the bottom trawl for Pacific cod, and all fisheries caught similar proportions of the total groundfish catch in the
pelagic trawl for pollock.

Amend.21b 1-28 August 16, 1995




The proportion of total chinook salmon bycaught also varied across years and the proportion taken in the 15 mile
contour buffer by the bottom trawl for pollock ranged from 0.01 to 0.43 across years, the proportion taken by
the bottom trawl for Pacific cod ranged from near zero to 0.27 across years, and the proportion taken by the
pelagic trawl for pollock ranged from 0.10 to 0.62 across years (Figures 1-145 to 1-147). As might be expected
from the discussion above, the domestic and foreign fisheries caught a higher proportion of the total chinook
salmon within the 15 mile contour buffer than did the JV fisheries.

There was little difference in the proportion of chinook salmon taken within the 15 mile, 10 mile, or 5 mile
buffers in the two bottom trawl fisheries across several years. This is an indication that most of the chinook
salmon taken near the 200 m contour were taken within 5 miles of the 200 m contour (e.g. the foreign bottom
trawl for pollock, Figure 1-145). However, there were also several years and fisheries in which the proportion
captured within the 5 mile contour buffer was significantly less than the proportion of salmon captured within
the 15 or 10 mile buffers (e.g. the 1991 domestic bottom trawl for pollock). The proportion captured within the
5 mile buffer was also significantly lower than the proportion from the other buffers in all of the pelagic trawl
for pollock fisheries (Figure 1-147). The 10 mile contour buffer often had a proportion of total chinook bycatch
which was similar to the bycatch proportion in the 15 mile contour, but the proportion bycaught within the 5 mile
buffer was often significantly lower than within either the 10 or 15 mile buffers.

In order to compare groundfish catch and chinook bycatch within the contour buffers with catch and bycatch
outside of the buffers, the mean catch of groundfish and the mean chinook bycatch per tow were calculated for
all of the tows in the Bering Sea, all of the tows within a 5, 10 or 15 mile contour buffer, and all of the tows
outside of a given buffer. There was little difference in the mean groundfish catch within or outside of any of the
buffers in the domestic fisheries (1991 or 1990, upper graphs in Figures 1-148 and 1-149). In fact, mean
groundfish catch was slightly higher outside of the contours in 1990. The mean chinook bycatch was markedly
lower in the tows made outside of the contours in both years, particularly in the pelagic trawl for pollock and the
bottom trawl for Pacific cod fisheries (lower graphs in Figures 1-148 and 1-149). The bottom trawl for pollock
experienced low chinook bycatch and a low mean chinook bycatch within the 5 mile contour buffer in 1991, but
was otherwise similar to the other fisheries. The mean chinook bycatch also increased as the buffer distance from
the contour narrowed from 15 miles to 10 miles and from 10 miles to 5 miles.

The mean groundfish catch was much higher outside of the contour buffers than within the buffers across all years
in the foreign pollock fisheries (both bottom and pelagic trawls) (upper graphs in Figures 1-150 -1-155). Mean
groundfish catch was similar within and outside the buffers in the bottom trawl fishery for Pacific Cod. Mean
groundfish catch in the foreign fisheries also tended to decrease slightly as the buffer distance from the contour
decreased (e.g. from 15 to 10 miles and from 10 to 5 miles). Chinook bycatch, on the other hand, was
dramatically lower outside of the contour buffers in every fishery in every year (lower graphs in Figures 1-150 -
1-155). Mean chinook bycatch tended to increase slightly as the buffer distance from the contour decreased.

Mean groundfish catch in the JV fisheries was generally similar within and outside of the contour buffers, or
slightly greater outside of the contour buffers (with the exception of 1982 and 1983 when groundfish catch was
occasionally lower outside of the contours)(upper graphs in Figures 1-156 - 1-163). Between 1983 and 1986,
and in 1988, the mean bycatch of chinook salmon in the JV fisheries tended to be somewhat higher outside of
the contour buffers, or was very similar to the mean bycatch within the contours (in 1983 the mean bycatch was
much higher outside of the contours). The Unimak blocks are not located within the contour and chinook salmon
bycatch was high in the Unimak blocks during those years (see above). The chinook bycatch was much higher
within the contour buffers than outside of the buffers in 1987 and 1989, and chinook salmon bycatch and bycatch
rates were high within the horseshoe blocks and horseshoe corner block during those years (these blocks are
largely contained within the 15 mile contour buffer)(lower graphs in Figures 1-156 - 1-163).

Amend.21b 1-29 August 16, 1995




In summary, the effect of the buffer distance from the 200 m contour on groundfish catch and chinook salmon
bycatch was examined. The proportion of groundfish catch within a given buffer distance decreased as the buffer
distance from the 200 m contour decreased, as would be expected, and the amount of the decrease was fairly
constant with distance. The mean groundfish catch was rarely higher within the contour buffers (with the
exception of some JV fisheries in some years), and was generally comparable or higher outside of the contour
buffers. The proportion of chinook salmon intercepted within the contours was often contained within the 5 mile
contour buffer, however this proportion was also occasionally much lower than the proportions from either the
15 or the 10 mile contour buffers, as was the case with the pelagic pollock fishery. The proportion of chinook
salmon intercepted within the 10 mile contour buffer were similar to the proportion intercepted within the 15 mile
buffer. The mean chinook bycatch was dramatically higher within the contour buffers (again with the exception
of several JV fisheries in several years) than outside of the buffers, and the mean chmook bycatch generally
increased as the buffer distance from the 200 m contour decreased.

1.3.12 The 8-block and 9-block Area Closure Alternatives

Hauls with a chinook salmon bycatch of more than twenty fish between 1990 and 1993 have been plotted in
Figure 1-164. As was discussed above, the primary location of chinook salmon bycatch lies within the contour
buffer and in the vicinity of Unimak Island during most years. In 1992, increased chinook bycatch occurred in
the vicinity of the Pribilof Islands outside of the contour buffer and in the block north of the western Unimak
Island block. The CVOA has been outlined in Figure 1-164, and blocks whxch appear to have higher
concentrations of chinook salmon appear with cross-hatching.

In order to update the present document and investigate potential areas for closure smaller than the entire contour,
the groundfish catch and chinook salmon bycatch from the following four alternatives were examined: 1) a 15
mile buffer strip along the 200 m contour; 2) the contour buffer and the two blocks above Unimak Island (Figure
1-56); 3) 8 blocks as indicated in Figure 1-165; and 4) 9 blocks as indicated in Figure 1-166.

Figures 1-167 to 1-170 provide the percentage of chinook salmon bycatch (the top of each graph) and total
groundfish catch (bottom of each graph) by month for January - April and September - December in 1990 - 1993.
The percentages are cumulative with the cumulative percentage of the entire Bering Sea catch or bycatch ending
at 100% in December of each year.

In 1990 and 1991, more of the groundfish catch was taken in the contour alternative and the contour and Unimak
blocks alternative than in the 8 block or 9 block alternatives. The combination of the Unimak blocks and the
contour buffer accounted for the highest percentage of the total groundfish catch in all four years (38%, 60%,
39% and 53% in 1990, 1991, 1992 and 1993, respectively). The highest percentage of groundfish catch taken
in the contour was in 1991 when 51% of the total groundfish catch for the months of January - April and
September - December was taken. The Unimak blocks accounted for an additional 9% of the groundfish catch
in 1991, and an additional 3% in 1990. In 1992, on the other hand, only 27% of the total groundfish catch was
taken in the contour and an additional 11% (for a total of 39%) of the total groundfish catch was taken in the
Unimak blocks. This was approximately the same percentage (39%) taken in both the 8 block and 9 block
alternatives in 1992. In 1993 there was a smaller percentage of groundfish catch taken in the contour buffer
(34%) than in the other alternatives as well. An additional 19% of the total groundfish catch was taken in the
two Unimak blocks in 1993. The percentage of groundfish taken from the 9 blocks has increased each year from
1990 - 1993 (20%, 36%, 38%, and 49%, respectively).

The contour buffer and two Unimak Island blocks accounted for the highest percentage of chinook salmon in
1990 (80%), 1991 (83%) and 1993 (70%). In 1992, however, the contour buffer and Unimak blocks accounted
for 54% of the total chinook bycatch which was less than that found in the 8 block (61%) or the 9 block (64%)
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alternatives. This reduction of bycatch in the contour buffer during 1992 is coincidental with the reduction of
groundfish catch from the contour in 1992. As mentioned above, the Unimak blocks accounted for 11% of the
groundfish catch in 1992 and this area accounted for 19% of the total chinook bycatch. The 9 block alternative
accounted for 52%, 66%, 64% and 60% of the total chinook bycatch over the years 1990 - 1993, respectively,
which does not necessarily mirror the increased amount of groundfish from that area in each year.

There is a high degree of overlap between several of the areas as outlined above. In order to examine the patterns
in chinook salmon bycatch with regard to the selected areas, the catch and bycatch from non-overlapping
segments were determined for the months of January through April and September through December. The
following mutually exclusive areas were examined: 1) The portion of any of the 9 blocks which fell within the
15 mi contour buffer; 2) the remainder of the contour buffer which did not overlap any of the 9 blocks; 3) the two
Unimak Island blocks; 4) the remainder of the 9 blocks which did not overlap the contour and were not either
of the Unimak blocks; and 5) the remainder of the Bering Sea.

The highest proportion of total groundfish catch taken in these discrete areas was the remainder of the Bering Sea
in 1990 (58%), 1992 (49%) and 1993 (40%), and in the section of the contour buffer which did not overlap the
9 blocks in 1991 (40%)(Figure 1-171). There was an increase in the percentage of catch taken from the portion
of the 9 blocks which overlap the contour and from the Unimak blocks in 1993 (23% and 19%, respectively).
Generally, as mentioned above, there has been an increase in the percentage of groundfish taken in the Unimak
Island blocks and in the 9 blocks over time.

The area defined by the overlap of the contour buffer with the 9 blocks accounted for the highest percentage of
chinook salmon bycatch in 1990 (42%), 1991 (52%), and 1993 (32%) (Figure 1-172). In 1992 this area
accounted for 24% of the chinook salmon bycatch and the remainder of the Bering Sea also accounted for 24%
of the total chinook bycatch in 1992. In 1990, 1991, and 1993 the portion of the 9 blocks which does not overlap
the 200 m contour buffer accounted for only a small percentage of the chinook bycatch. This portion of the 9
blocks outside of the contour accounted for a high percentage of chinook only in 1992 when the percentage of
chinook encountered within the contour was reduced (although groundfish catch was fairly constant in this area).
The section of the contour outside of the 9 blocks has accounted for the second largest percentage of chinook
bycatch in all years except 1992,

Summary:

In summary, the area defined by a 15 mi buffer on either side of the 200 m contour and the two Unimak Island
blocks have consistently accounted for the highest percentage and numbers of chinook salmon bycaught in the
Bering Sea. Bycatch can, however, also occur outside of this area as was the case in 1992. The contour buffer
and Unimak blocks are also important to the fishing fleet, and closure of this area could lead to high costs to
industry if groundfish were not as available outside the closed area. A smaller area closure such as the alternative
with 9 blocks could potentially reduce chinook salmon bycatch while allowing groundfish catch along large
portions of the contour. However, chinook salmon bycatch occurs all along the contour and increased effort in
any portion of the contour would be expected to be accompanied by chinook salmon bycatch. Although
representing key areas of high salmon bycatch, it is difficult to estimate the bycatch levels which would occur if
these blocks were closed and fishing continued along the 200 m contour.

1.3.13 Analysis of Additional Factors

The possibility that fishing related factors, such as depth of tow or tow duration, would be a contributing factor
to chinook salmon bycatch was investigated. The analysis was conducted using the domestic observer data from
1990 and 1991. The domestic observer data was thought to be more current and reliable than available foreign
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or joint venture observer data. Although observer sampling from 1989 was incomplete, the results of analysis
from data collected during this year are presented as well. A similar analysis using observer data from the foreign
fleet offered similar results, howevar because some of the earlier foreign data was often collected on a daily rather
than a haul basis, the foreign data is not presented in this analysis.

Several factors including depth of tow in meters, duration of tow in minutes, total weight of catch in tons and time
of net retrieval were plotted and regressed against the number of chinook salmon captured in each haul. The
regressions were applied to data within a single year (1989, 1990 or 1991), and to the data from a single target
fishery (B=bottom trawl for pollock; C=bottom trawl for Pacific cod; and P=pelagic trawl for pollock).

The data were plotted to investigate possible relationships between each of the factors and chinook bycatch
(Figures 1-173 - 1-176). The plots revealed no definite linear relationship, and no non-linear relationships were
apparent.

Each of the factors of interest - depth of tow; total tow weight; tow duration; and time of net retrieval - were
regressed against the number of chinook salmon from a haul using a stepwise regression which retains only
significant factors (in this case at the 0.15 level). All records with at least one chinook salmon were retained for
analysis. Regressions were performed for all non-zero observations within each year, and for all non-zero
observations within each target fishery.

Although several factors were found to be statistically significant through regression analysis, the factors were
of no practical significance. None of the regression models accounted for more than 9% of the total variation in
the data (R? = 0.090), and most were near 1 percent, so that none of the factors could be used to effectively
predict chinook salmon bycatch.

Table 1-10 provides the results of the regression analyses with resultant R? values. The regression analyses
provide a linear coefficient for each factor. The results of employing the model against a factor of interest to
predict the change in the number of chinook salmon in each case have been provided by example. The time of
day that the net was retrieved was never a significant factor. The depth of tow and the size of the catch entered
most frequently as significant factors.

When depth of tow was a significant factor, the coefficient was negative, except in the Pacific cod model in which
the coefficient was positive. A negative coefficient means that the number of salmon would decrease with an
increase in depth. The slopes, or size, of most of the coefficients are small and have little effect on the number
of chinooks. For instance, based on the 1990 data, a 10 meter change in depth would predict a reduced chinook
catch of 0.04 fish, and 10 meter depth change using the 1991 data would predict a reduced catch of 0.22 fish.
The same coefficient in the Pacific cod fishery was, however negative and predicted an increase in the catch of
chinook salmon of 0.3 fish with each 10 m change in depth.

The catch of chinook salmon was positively correlated with size of tow, and the coefficients varied so that a 10
mt increase in catch would predict an increase in the catch of chinook salmon of between 0.15 and 2.5 chinook
salmon. Duration of tow was also positively correlated with chinook salmon bycatch, as might be expected.

An identical analysis using the same data was also performed on the rate of chinook salmon bycatch expressed
as the number of chinook salmon per metric ton of groundfish catch. As was the case with the number of chinook
salmon above, although some factors were significant within the regression model, the amount of variability
explained by the model was low and therefore the various factors would be a poor predictor of the rate of chinook
bycatch (the highest R? value was 0.083). It should be noted that although the total weight of the tow was
retained as an explanatory variable in the model, this variable is correlated with the rate of chinook salmon
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bycatch since it is the denominator used in calculating rate. Table 1-10 summarizes the results of the regression
of various factors on the rate of chinook bycatch.

Table 1-10. Results of a stepwise regression of several factors on the number of chinook salmon
captured in each haul.

Domestic Fisheries by Year

1989 R%=.090
For every additional hour towed, an additional 1.6 chinook caught.
1990 R%=.007

|

For every additional 10 meters in depth, 0.04 fewer chinook caught.
For every additional 10 mt of catch, 0.16 more chinook caught.
For every additional hour towed, 0.17 more chinook caught.

1991 R%>=.010
For every additional 10 meters in depth, 0.22 fewer chinook caught.
For every additional 10 mt of catch, 0.62 more chinook caught.

Domestic Fisheries by Target

Bottom Pollock R*=.012
For every additional 10 mt of catch, 2.48 more chinook caught.

Bottom Cod R%=.065

For every additional 10 meters in depth, 0.30 more chinook caught.
For every additional 10 mt of catch, 1.4 more chinook caught.
For every additional hour towed, 0.66 more chinook caught.

Pelagic Pollock R?=.005

For every additional 10 meters in depth, 0.045 fewer chinook caught.
For every additional 10 mt of catch, 0.22 more chinook caught.
For every additional hour towed, 0.15 more chinook caught.

The results from regressions using bycatch rates and numbers of chinook were very similar in the cases where
the same variable was retained by the model. Often a variable which was significant in predicting numbers of
chinook was insignificant in predicting bycatch rates, and visa versa. As was the case with numbers of chinook,
the depth of tow and the size of the catch entered most frequently as significant factors. However, since size of
catch is used to determine the rate of bycatch, and since there is correlation between groundfish catch and bycatch
rate, both the coefficients and significance of this variable are influenced by the correlation and the actual effects

Amend.21b 1-33 August 16, 1995




of the size of tow are unclear. Although provided in Table 1-11, the size of tow is not included as a variable in
this discussion.

As was the case with numbers of chinook, the slopes, or size, of most of the coefficients are small and have little
effect on the bycatch rate. Depth of tow was often significant, however, in some cases the rate was found to
increase with depth, and some cases an increase in depth lead to a decrease in rate. In contrast to the regressions
involving numbers of chinook, the time of day the net was retrieved was a significant factor in the regressions
involving bycatch rate, as was the case with bottom trawl for pollock in 1990. The rate tended to decrease with
the time the net was retrieved.

Table 1-11. Results of a stepwise regression of several factors on the rate of chinook salmon
bycatch in each haul.

Domestic Fisheries by Year

R?*=.083

it
‘\o
o0
\O

For every additional hour towed, the rate increased by 0.06.
For every additional 10 mt of catch, the rate decreased by 0.09.

199 R*=019

[e]

For every additional 10 mt of catch, the rate decreased by 0.04.
For every additional hour in the day, the rate decreased by 0.01.

1991 R%=.023

For every additional 10 meters in depth, the rate decreased by 0.002.
For every additional 10 mt of catch, the rate decreased by 0.02.

Domestic Fisheries by Target

Bottom Pollock ) R%=.023
For every additional 10 mt of catch, the rate decreased by 0.07.

For every additional 10 meters in depth, the rate increased by 0.02.

For every additional hour in the day, the rate decreased by 0.03.

Bottom Cod R%=.057

For every additional 10 meters in depth, the rate increased by 0.02.
For every additional 10 mt of catch, the rate decreased by 0.12.

Pelagic Pollock R*=.036
For every additional 10 meters in depth, the rate decreased by 0.001.

For every additional 10 mt of catch, the rate decreased by 0.016.
For every additional hour towed, the rate increased by 0.004.
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2.0  NEPA Requirements: Environmental Impacts of the Alternatives

An environmental assessment (EA) is required by the National Environmental Policy Act of 1969 (NEPA) to
determine whether the action considered will result in a significant impact on the human environment. The
environmental analysis in the EA provides the basis for this determination and must analyze the intensity or
severity of the impact of an action and the significance of an action with respect to socicty as a whole, the affected
region and interests, and the locality. If the action is determined not to be significant based on an analysis of
relevant considerations, the EA and resulting finding of no significant impact (FONSI) would be the final
environmental documents required by NEPA. An environmental impact study (EIS) must be prepared for major
Federal actions significantly affecting the human environment.

An EA must include a brief discussion of the need for the proposal, the alternatives considered, the environmental
impacts of the proposed action and the alternatives, and a list of document preparers. The purpose and
alternatives were discussed in Sections 1.1 and 1.2, and a list of preparers is in Section 6.0. This section contains
the discussion of the environmental impacts of the alternatives including impacts on threatened and endangered
species and marine mammals.

21 Environmental Impacts of the Alternatives

The environmental impacts generally associated with fishery management actions are effects resulting from; 1)
harvest of fish stocks which may result in changes in food availability to predators, changes in the population
structure of target fish stocks, and changes in community structure; 2) changes in the physical and biological
structure of the benthic environment as a result of fishing practices, e.g. effects of gear use and fish processing
discards; and 3) entanglement/entrapment of non-target organisms in active or inactive fishing gear. A summary
of the effects of the 1994 groundfish total allowable catch amounts on the biological environment and associated
impacts on marine mammals, seabirds, and other threatened or endangered species are discussed in the final
environmental assessment for the 1994 groundfish total allowable catch specifications (NMFS 1994a).

The proposed alternatives for Amendment 21b to the BSAI FMP would provide for chinook salmon bycatch
management in the BSAI trawl fisheries by time and area closures either with (Alternative 2) or without
(Alternative 3) a PSC limit to trigger the closure. The PSC limit considered ranges from 8,000 to 48,000 chinook
salmon.

Alternative 1, status quo, would result in no chinook salmon bycatch management program for the BSAI trawl
fisheries other than voluntary programs. Although historical chinook salmon bycatch has varied considerably
since 1979, both temporally and spatially, an increasing trend in annual bycatch amounts occurred between 1990
and 1994. Bycatch rates in 1995 appear to have declined considerably (see Table 1-1). Whether this is due to
changes in chinook salmon abundance or successful avoidance practices by trawl fishermen is unknown.
However, in the absence of a chinook salmon bycatch management program, future annual bycatch amounts are
not constrained, and significant increases in bycatch could impact chinook salmon escapement in Western Alaska
River systems, several of which of experienced low escapement in the last decade (Section 1.3.1).

The impact of Alternative 2 or 3 on chinook salmon bycatch amounts or returns to Western Alaska depend on
whether the time and area closures or the PSC limit constrain chinook salmon bycatch amounts below current or
historic levels, limit bycatch to current amounts, or allow an increase in bycatch. If chinook salmon bycatch is
effectively limited or reduced, increased returns to Western Alaska river systems and other areas of origin may
occur. However, highly restrictive bycatch measures such as options to close the entire or large portions of the
Bering Sea or to have an 8,000 chinook salmon PSC limit may result in significant reductions in groundfish
harvests. Although one may view reduced groundfish harvests are a positive environmental impact, Total
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Allowable Catch levels rather than chinook salmon bycatch measures are the appropriate avenue to address this
issue.

All options under Alternatives 2 and 3 represent times and areas of historic high chinook salmon bycatch. In
general, high chinook salmon bycatch amounts have occurred in the target fisheries and areas of high groundfish
catch. However, areas along the 200 m contour and fisheries that occur during the winter months have been
identified with high chinook salmon bycatch. In selecting a preferred alternative, the Council considered many
time, area, and PSC limit conibinations. Alternative 2, Option 3f was selected as the preferred alternative for
several reasons. First, the PSC limit of 48,000 chinook salmon is not expected to constrain current groundfish
trawl fisheries because it is higher than the bycatch amounts in most recent years. In this selection, the Council
expressed that current chinook salmon bycatch amounts likely did not represent biological harm to Western
Alaska chinook salmon stocks. The focus of the preferred alternative is to limit increases in chinook salmon
bycatch. In selecting the 9-block area (discussed in Section 1.3.12), the Council focused the closure in the areas
of high chinook salmon bycatch. Finally, in specifying that the area would be closed only through April 15, the
Council recognized that chinook salmon bycatch generally occurs during winter months and that closure of the
area during the summer and fall could constrain groundfish fisheries without measurably affecting chinook
salmon bycatch. April 15 corresponds with closure of the pollock roe ("A") season.

2.2 Impacts on Endangered, Threatened or Candidate Species
Listed and candidate species that may be present in the BSAI are discussed in detail in the EA conducted on the

annual total allowable catch specifications. Listed and candidate species under the Endangered Species Act
(ESA) that may be present in the BSAI include:

Endangered
Northern right whale Balaena glacialis
Sei whale Balaenoptera borealis
Blue whale Balaenoptera musculus
Fin whale Baleanoptera physalus
Humpback whale Megaptera novaeangliae

Sperm whale

Snake River sockeye salmon
Snake R. fall chinook salmon
Short-tailed albatross

Steller sea lion

Snake R. spring and
summer chinook salmon

Spectacled eider

Physeter macrocephalus

Oncorhynchus nerka
Oncorhynchus tshawytscha

Diomedea albatrus

Threatened

Eumetopias jubatus

Oncorhvnchus tshawytscha
Somateria fischeri

An informal consultation conducted on effects of the GOA and BSAI groundfish fisheries concluded that the
continued operation of these fisheries would not adversely affect listed species of salmon as long as current
observer coverage levels continued and salmon bycatch was monitored on a weekly basis. Consultation must be
reinitiated when chinook salmon bycatch exceeds 40,000 fish in either the BSAI or GOA or sockeye salmon
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bycatch exceeds 200 fish in the BSAI or 100 fish in the GOA. Annual chinook salmon bycatch in the BSAI
exceeded 40,000 fish in 1993 and 1994.

23  Impacts on Marine Mammals

Marine mammals not listed under the Endangered Species Act that may be present in the GOA and BSAI include
cetaceans, [minke whale (Balaenoptera acutorostrata), killer whale (Orcinus orca), Dall's porpoise (Phocoenoides
dalli), harbor porpoise (Phocoena phocoena), Pacific white-sided dolphin (Lagenorhynchus obliquidens), and the
beaked whales (e.g. Berardius bairdii and Mesoplodon spp.)] as well as pinnipeds [northern fur seals (Callorhinus
ursinus), and Pacific harbor seals (Phoca vitulina)] and the sea otter (Enhydra lutris).

None of the alternatives is expected to have a significant impact on marine mammals.

24 Coastal Zone Management Act

Implementation of either alternative to the status quo would be conducted in a manner consistent, to the maximum
extent practicable, with the Alaska Coastal Management Program within the meaning of Section 30(c)(1) of the
Coastal Zone Management Act of 1972 and its implementing regulations.

2.5  Conclusions or Findings of No Significant Impact

Adoption of Alternatives 1, 2, or 3 likely would not significantly affect the quality of the human environment,

and the preparation of an environmental impact statement for the proposed action is not required by Section
102(2)(C) of the National Environmental Policy Act or its implementing regulations.

Date:
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3.0 Regulatory Impact Review: Economic and Socioeconomic Impacts of the Alternatives

This section provides information about the economic and socioeconomic impacts of the altemnatives including
identification of the individuals or groups that may be affected by the action, the nature of these impacts and
quantification of the economic impacts if possible.

The requirements for all regulatory actions specified in E.Q. 12866 are summarized in the following statement
from the order:

In deciding whether and how to regulate, agencies should assess all costs and benefits of available
regulatory alternatives, including the alternative of not regulating. Costs and benefits shall be
understood to include both quantifiable measures (to the fullest extent that these can be usefully
estimated) and qualitative measures of costs and benefits that are difficult to quantify, but
nevertheless essential to consider. Further, in choosing among alternative regulatory approaches,
agencies should select those approaches that maximize net benefits (including potential
economic, environment, public health and safety, and other advantages; distributive impacts; and
equity), unless a statute requires another regulatory approach.

This section also addresses the requirements of both E.O. 12866 and the Regulatory Flexibility Act to provide
adequate information to determine whether an action is "significant” under E.O. 12866 or will result in
"significant" impacts on smali entities under the RFA.

E. O. 12866 requires that the Office of Management and Budget review proposed regulatory programs that are
considered to be "significant”. A “significant regulatory action" is one that is likely to:

(1) Have an annual effect on the economy of $100 million or more or adversely affect in a material way
the economy, a sector of the economy, productivity, competition, jobs, the environment, public health or
safety, or State, local, or tribal governments or communities;

(2) Create a serious inconsistency or otherwise interfere with an action taken or planned by another
agency;

(3) Materially alter the budgetary impact of entitlements, grants, user fees, or loan programs or the
rights and obligations of recipients thereof; or

(4) Raise novel legal or policy issues arising out of legal mandates, the President's priorities, or the
principles set forth in this Executive Order.

A regulatory program is "economically significant” if it is likely to result in the effects described above. The RIR
is designed to provide information to determine whether the proposed regulation is likely to be "economically
significant.”

31 Impact of the Alternatives

The alternatives considered for chinook bycatch management in the BSAI trawl fisheries include:

Alternative 1: status quo, no chinook salmon bycatch management program.

Amend.21b 3-1 August 16, 1995




Alternative 2: time and area closures that would be triggered by a chinook salmon PSC limit (ranging from
8,000 to 48,000 fish).

Alternative 3: time and area closures without a chinook salmon PSC limit.
Area options under Alternatives 2 and 3 include:

Area options

1. Close the entire BSAI to a specific fishery upon attainment of the chinook PSC limit by that
fishery, or group of fisheries.

2. Close specific federal statistical areas (zones) to a specific fishery upon attainment of the
chinook PSC limit by that fishery, or group of fisheries.

3. Close areas which do not conform to federal statistical areas but which have been shown
historically to have high chinook bycatch, including:

(a) a 30 mile-wide buffer strip along the 200 meter contour that defines the Continental
Shelf break (the "Contour");

The following areas defined by 1/2° latitude by 1° longitude blocks:
(b) 3-blocks in the "horseshoe" area of the 200 meter contour (Figure 1-57);
(©) 1-block in the corer of the horseshoe (Figure 1-57);

(d) 2-blocks in the horseshoe and north of Unimak Island (the "Unimak" blocks shown in
Figure 1-57);

(e) 3 non-contiguous areas made up of 8 blocks primarily in statistical areas 509, 517, and
541 (Figure 1-165);

® 3 non-contiguous areas made up of 9 blocks primarily in statistical areas 509, 517, and
541 (Figure 1-166).

The primary socioeconomic impacts of the alternatives include the effects of the chinook salmon bycatch
management program on the BSAI trawl fisheries and on those people dependent on chinook salmon. The
socioeconomic values of the chinook salmon to subsistence, commercial and recreational fisheries were described
in Section 1.3.5. In summary, a large proportion of chinook salmon bycatch in the BSAI is believed to originate
from Western Alaska. If these salmon were not caught as bycatch in the BSAI trawl fisheries, some proportion
of them would return to Western Alaska and would contribute to escapement and to subsistence, recreational and
commercial fisheries. All three fisheries contribute significantly to the economies and cultural life of Western
Alaska communities.

Alternative 1 would mean that NMFS implemented no limits on chinook salmon bycatch. The only reductions
or limitations that may occur would be those voluntarily taken by fishermen. Alternative 1 would result in
negative socioeconomic impacts on Western Alaska if increases in chinook salmon bycatch in the future resulted
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in reduced returns to Western Alaska. On the other hand, potential benefits to Western Alaska occur if
Alternatives 2 or 3 resulted in reductions or limits on chinook salmon bycatch.

Both Alternatives 2 and 3 could impose costs on the trawl fisheries in terms of reduced groundfish harvests if
closures occur or increased costs to harvest the same amount of groundfish in alternative areas where CPUE may
be lower. Under Alternative 2, no impacts will occur unless the proposed PSC limit is reached and a closure is
triggered. Based on weekly chinook salmon bycatch data between 1990 and 1994 (Table 1-1):

a 8,000 PSC limit would have been reached between the last week of February and the end of March;

v

> a 16,000 PSC limit would have been reached between the third week of February and not at all;

> a 24,000 PSC limit would have been reached between the last week of February and not at all; and
> 248,000 PSC limit would have been reached by late August based on 1991 bycatch data and not all at
based on the other years' data.

In other words, based on recent domestic trawl fishery data, all PSC limit options except a 48,000 limit, would
have resulted in a closure that could have occurred as early as the third week of February. Based on 1991 chinook
salmon bycatch, the 48,000 fish limit would have been reached by late August. Depending on the area option
selected, the closure could displace trawl fishermen from areas where they have historically harvested substantial
proportions of their annual groundfish harvest.

Under Alternative 2, the cost of chinook salmon bycatch management to the BSAI trawl fisheries depends on how
successfully fishermen can avoid chinook salmon and thereby reduce salmon bycatch to a level that will not
trigger a closure. The sooner a closure is triggered and the more area that is closed, the higher the costs to the
trawl fishery in terms of foregone groundfish catch.

Under Alternative 3, time and area closures would occur regardiess of total amount, location, or timing of actual
chinook salmon bycatch in a particular year. While times and areas of historic chinook salmon bycatch have been
identified, this Alternative may result in costly constraints to the groundfish trawl fisheries without a
commensurate impact on chinook salmon bycatch.

The information summarized in Tables 3.1 and 3.2 provide information about the potential trade-offs of various
area options under Alternatives 2 and 3. The tables show the proportion of groundfish catch and chinook salmon
bycatch the various proposed closure areas. Table 3.1 illustrates catch and bycatch in federal statistical areas
(zones) in 1994. For example, zone 509 represented 54 percent of the 1994 chinook salmon bycatch in the BSAI
trawl fisheries and 27 percent of the total groundfish catch. Zone 517 represented 28 percent of the chinook
salmon bycatch and 31 percent of the groundfish catch, and zone 513 represented 1 percent of the chinook salmon
bycatch and 16 percent of the groundfish catch.

Table 3.2 illustrates chinook salmon bycatch and groundfish catch proportions in observed catch in the pollock
and Pacific cod trawl fisheries during the winter months from 1990 to 1993 (the observer data discussed in
Section 1.3.6 through 1.3.13). The majority of chinook salmon bycatch occurs along the 200 m contour (between
36 percent and 77 percent). This area also represents significant groundfish harvests (between 27 percent and
51 percent). The Council's preferred option, the 9-block area, represented between 50 percent and 66 percent
of the chinook salmon bycatch and between 20 percent and 40 percent of the groundfish harvests.
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Table 3.1 Proportion of groundfish catch and chinook saimon bycatch in the 1994 BSAI trawl fisheries,
by zone.
Chinook
Zone Groundfish Salmon
509 27% 54%
513 16% 1%
517 31% 28%
521 10% 8%
541-543 9% 8%
Other 7% 1%
Total 100% 100%
Table 3.2 Proportion of groundfish catch and chinook salmon bycatch by observed trawl vessels in the
BSAI pollock and Pacific cod target fisheries between January and April and September and
December, 1990-1993, by area.
Area and Percent of Catch and Bycatch
Contour Buffer 8-block Area 9-block Area
Year Groundfish Salmon Groundfish Salmon Groundfish Salmon
1990 35% 73% 4% 3% 20% 52%
1991 51% 77% 16% 8% 36% 66%
1992 27% 36% 13% 21% 38% 64%
1993 34% 53% 7% 10% 49% 60%

3.2 The Preferred Alternative

The Council recommended implementation of Alternative 2, Option 3f which would set a 48,000 chinook salmon
PSC limit for all BSAI groundfish trawl fisheries. If this PSC limit is reached, 3 non-contiguous areas of the
BSAI comprised of 9 1/2° latitude by 1° longitude blocks would close to trawling through April 15. The 9-block
area would reopen on April 15 and remain open until December 31 regardless of chinook salmon bycatch
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amounts. The impact of the Council's preferred alternative on the groundfish trawl fisheries depends on whether
the PSC limit is reached, when the 9-block area is closed, and the cost of making up catch in other areas.

Chinook salmon bycatch in the BSAI groundfish trawl fisheries exceeded 48,000 during the foreign fisheris of
1979 and 1980 and during the domestic fishery of 1991. In addition, Table 1-1 and Figure 1-19 show that
cumulative bycatch amounts before April 15 have not exceeded 45,000 salmon from 1990 to the present. The
bycatch through April 15, 1995 was about 17,100 fish. Therefore, based on historic bycatch estimates for the
domestic groundfish trawl fisheries, closure of the 9-block area is not expected except in a year of unusually high
bycatch. Selection of this PSC limit represents to desire of the Council to limit future increases in chinook salmon
bycatch rather than to constrain existing fisheries. It is unlikely that the preferred alternative for chinook salmon
bycatch management will impact the groundfish fisheries at all.

In the event that the 9-block area closes in the future, the timing of this closure will impact costs to the groundfish
trawl fleet. For example, closure during the pollock A season or the Pacific cod fishery could be costly to vessels
that must move out of their preferred fishing areas. Although they can fish in other areas, and the closure would
occur only through April, the limited seasons and highly competitive nature of these fisheries, make changes in
CPUE or the necessity of moving a fishing operation potentially costly.

33 Enforcement and Administrative Costs

Chinook salmon bycatch will be monitored based on in-season observer reports currently collected for general
fisheries monitoring purposes. Once the PSC limit is reached, the area specified will be closed.

Areas defined by latitude and longitude coordinates or federal statistical areas would be monitored through
routine NMFS and U.S. Coast Guard surveillance and observer position reports. To allow minimal enforcement
of these closures, the 200-meter depth contour and associated specified buffer zones should be more 'simply’
defined by a set of geographic coordinates that provide one or more rectangular-shaped enclosures that include
most of the area along the 200-meter contour. This approach would provide vessel operators and enforcement
personnel with a clear designation of open and closed areas that do not rely on depth contours that are subject to
vary with time, tides, charts or other factors.

The option to close the 200 m contour would be unenforceable within the existing monitoring and enforcement
means because the area does not correspond to clear, easy to identify boundaries. Enforcement capabilities are
fully utilized to monitor existing time/area closures in the BSAI management areas, high seas driftnet activities,
and fishing operations in international waters. Additional enforcement personnel, aircraft, and dedicated floating
platforms do not exist to implement an intensive monitoring program that would be required to enforce closures
along the contour.

Effective monitoring and enforcement of a closure along the 200 m contour would require that each trawl vessel
be equipped with a satellite transmitter which provides real-time position information that would be accessible
to enforcement agencies. Costs of these transmitters vary depending on the type of system that is acquired. An
interactive IMARSAT Standard C transponder would cost about $6,000 per trawl vessel for a base unit. An
ARGO system that serves as a simple transmitter would cost only about $1,000 per unit, however annual data
processing costs of about $4,500 would also be incurred by vessel owners. Unlike IMARSAT, these systems
would not be capable of expansion into an interactive system. :

Enforcement agencies would incur cost associated with monitoring vessel position. Existing IMARSAT systems
cost about $1.20 per day to receive 12 position readings on a single vessel. Given these costs, NMFS
enforcement estimates that annual monitoring costs could approach $25,000 to monitor 200 vessels.
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4.0 INITIAL REGULATORY FLEXABILITY ANALYSIS

The objective of the Regulatory Flexibility Act is to require consideration of the capacity of those affected by
regulations to bear the direct and indirect costs of regulation. If an action will have a significant impact on a
substantial number of small entities an Initial Regulatory Flexibility Analysis (IRFA) must be prepared to identify
the need for the action, alternatives, potential costs and benefits of the action, the distribution of these impacts,
and a determination of net benefits.

NMFS has defined all fish-harvesting or hatchery businesses that are independently owned and operated, not
dominant in their field of operation, with annual receipts not in excess of $2,000,000 as small businesses. In
addition, seafood processors with 500 employees or fewer, wholesale industry members with 100 employees or
fewer, not-for-profit enterprises, and government jurisdictions with a population of 50,000 or less are considered
small entities. A "substantial number" of small entities would generally be 20% of the total universe of small
entities affected by the regulation. A regulation would have a "significant impact" on these small entities if it
reduced annual gross revenues by more than 5 percent, increased total costs of production by more than 5 percent,
or resulted in compliance costs for small entities that are at least 10 percent higher than compliance costs as a
percent of sales for large entities.

If an action is determined to affect a substantial number of small entities, the analysis must include:

(1) adescription and estimate of the number of small entities and total number of entities in a particular
affected sector, and total number of small entities affected; and

(2) analysis of economic impact on small entities, including direct and indirect compliance costs, burden
of completing paperwork or recordkeeping requirements, effect on the competitive position of small
entities, effect on the small entity's cashflow and liquidity, and ability of small entities to remain in the
market.

Most of the approximately 107 trawl catcher vessels landing groundfish from the BSAI meet the definition of
a small entity under the RFA. Any of the alternatives that would result in a closure of a portion of the BSAI to
trawling for any amount of time will affect these catcher vessels. The impact increases with larger closure areas
or longer closure times. However, in all cases except a closure of the entire BSAI these vessels would be able
to continue fishing in another areas of the BSAIL

The preferred alternative is not expected to result in a closure of the nine-block area because the PSC limit
recommended by the Council is higher than any annual bycatch amount, except for that experienced by the foreign
fleet in 1979 and 1980, and by the domestic fleet in 1991. In the absence of a closure, this alternative is not likely
to affect small entities. However, because a large proportion of the groundfish catch occurs within the CHSSA,
closure of these areas could result in a significant impact on a substantial number of small entities in years of high
chinook salmon bycatch. The costs associated with lower catch per unit effort or other costs associated with
fishing in a less preferred area are unknown.

The absence of a mechanism to limit chinook salmon bycatch (Alternative 1) may adversely impact other small
entities that rely on chinook salmon returns to Western Alaska and other areas.
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APPENDIX A

Number of chinook salmon from observed vessels in the foreign, Joint Venture and domestic
trawls of the Bering Sea. Totals are by year for each month and area combination. Areas 515,
517, 821 and 522 tend to be the areas of highest bycatch.
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Table 1-1 Cumulative weekly chinook salmon bycatch in the BSAI trawl fisheries, 1990 through 1995.

Week 1990 1991 1992 1993 1994 1995
Jan-wk1 307 19,257 51 30

Jan-wk2 905 25,037 54 34

Jan-wk3 1,508 27,641 6,916 1,681 815 29 -
Jan-wk4 2,838 28,487 10,428 4,867 5,548 1,381
Feb-wk1 4,063 29,557 12,959 7.169 8,779 4,233
Feb-wk2 4,833 31,781 14,913 9,912 13,240 5,806
Feb-wk3 5,538 33,723 17,930 12,631 23,545 8,194
Feb-wké 6.069 37,142 20,091 14,328 27,215 10,263
Mar-wk1 6.769 37,745 23,860 15,140 28,468 11,479
Mar-wk2 7.373 39,360 25,546 16,621 30,508 13,191
Mar-wk3 8.475 39,957 26,817 18,084 32,226 14,102
Mar-wk4 9,713 40,902 28,125 19,541 34,050 15,485
Mar-wk5 10,716 41,183 28,514 20,995 35,954 16,116
Apr-wk1 11,066 42,673 29,919 21,776 37.439 16.600
Apr-wk2 11,626 44,234 30,703 23,129 37,967 - 17,064
Apr-wk3 11,874 45,391 30,902 24,133 38,357 17,423
Apr-wk4 11,987 45,755 31,303 24,420 38,905 17,661
May-wk1 12,076 45,953 31,345 24,427 39,519 17,661
May-wk2 12,169 45,984 31,367 24,466 39,561 17,661
May-wk3 12,177 46,001 31,367 24,503 39,561 17,661
May-wk4 12,177 46,038 31,367 24,540 39,561 17,661
Jun-wk1 12,188 46,065 31,367 24,638 ~ 39578 17,679
Jun-wk2 12,188 46,378 31,381 24,647 39,578 17,679
Jun-wk3 12,228 46,564 31,423 24,647 . 39,578 17,679
Jun-wk4 12,228 46,692 31,424 24,647 39,579 17,679
Jun-wks 12,242 46,734 31,427 24,647 39,710 17,679
Jul-wk 1 12,255 46,738 31,431 24,647 39,710 17,679
Julwk2 12,255 46,739 31,527 24,647 39,730 17,679
Jul-wk3 12,484 46,739 31,596 24,647 39,730 17,679
Jul-wké 12,484 46,742 31,710 24,647 39,731 17,678
Aug-wk1 12,647 46,971 31,740 24,703 39,764

Aug-wk2 12,656 47,465 31,807 24,713 39,773

Aug-wk3 12671 47,762 31,862 24,985 39,874

Aug-wké 12,671 48,024 31,951 26,037 40,178

Sept-wk1 12,673 48,369 32,024 27,690 40,733

Sept-wk2 12,719 48,807 32,279 28,427 41,124

Sept-wk3 12,776 48,819 32,570 28,840 41,653

Sept-wk4 12,853 48,820 32,729 20,950 42,831

Sept-wkS 12,917 48,821 32.729 30,819 43,127

Oct-wk1 13,054 48,821 32,729 31,837 43,297

Oct-wk2 13,441 48,821 32,729 37,697 43,361

Oct-wk3 13,611 48,821 32,729 37,799 43,560

Oct-wk4 13,642 48,821 32,729 37,846 43,638

Nov-wk1 13.655 48,821 32,773 37,866 43,682

Nov-wk2 13,774 48,821 32,851 37,970 43,859

Nov-wk3 13,795 48,821 32,851 38,068 43,901

Nov-wk4 13,856 48,821 32,851 38,136 43,994

Dec-wk1 13,876 48,821 33,137 38,574 44,075

Dec-wk2 13,927 48,821 35,586 39,193 44,141

Dec-wk3 13,933 48,821 38,674 39,475 44,221

Dec-wk4 13,943 48,821 40,874 45,626 44,437

Dec-wk5 13,990 48,821 41,903 45,964 44,437

Amend.21b 2 August 16, 1995
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Table 1-2. Tribal and linguistic affiliation of Kuskokwim River communities fishing Kuskokwim

Drainage salmon stocks.
Trmar AND Linaursnic Arruaion or Kuscogwns River

NhﬁwernJ&nﬂ!Ch]lnh:ﬂun

Association of Village Kuskokwim Native anana Chiefs
Linguistic AMiliation .

Cerural Yup'ik Central . ;

! Yup'tk; vpmmm

IRA-Traditional Council Government

ipouk o oie Lower Kaiskag McGrath ™

Kongiganak e T

Amak Nikolai
%ek ] Chuathbaluk Telida
unttuliak® Crooked Creek

Kasigiuk Red Devil

Nunapitchuk® Sleetmute

Napaskiak :

Oscarville

Bethel

Kwethiuk®

Akaichak*

Akiak®

Tuluksak®

T - —
mmmuuhﬁummmmm;ommo).

Source: Aﬁdizzsczlizfpeth and Daniel E Albrecht "Participation
:r‘bal ngtr¢?ut;on €0 Fisheries Management By Alaskan
The !uk°;°:§;-RuS::gwfzazptes Pfompthe Salmon Fisheries of
. ant . < ivers aper presented
American Fisheries Societ e P o¢ 2t the
o : r Y 122nd Annual Meeij '
City South Dakota September 14 17 1992 seting  Rapid
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Table 1-3. Tribal and linguistic affiliation of Yukon Rlver communities ﬁshmg Yukon Drainage

salmon stocks.
TrRimAL AND LINGUISTIC APFTILIATION OF Yuron River Daanuace Cororunes.
Fisiing Yuxon Dramace SaALvonSTocxs, - - -
Native Non-Profit Organization
Association of Village Tanana Chiefs Council of
Council Presidents Conference, Inc. - Athabaskan Tribal
Governments
Linguistic Affiliation
Central Yup'ik Athabaskan - Gwich'tn
Athabaskan
IRA-Traditional Council Government -
Kotlik b Athabaskan Stevens .
Sheldon Point Holwams Beaver Vilage
Alakanuk Anvik Birch Creek
Emmonak Shageluk® ) Fort Yukon®
Mountain Village , Venetie
Pitka's Point Arctic Village*
St. Mary’s Holikachuk Athabaskar Chalkyitsik
- Pilot Station Grayling® Gircle
Russian Mission Koyukon Athabaskan
Kaltag®
Nulato
Huslia
Allakaket
Galena
. Ruby
Tanans®
Inupiag Esiimo
nupaq
Evansville
Tanana Athabaskan
Minto*
Nenana
Han Athabaskan

wmmmmumnwmmmm;ahm

Source: Andrews and Albrecht Seﬂt . 1992
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August 16, 1995




Table 1-4. Communities using subsistence chinook salmon vnthln the Yukon, Kuskokwim and
Bristol Bay Areas: 1990 USS. Census population, ethnicity, housing and income.

: Communities Using Subsistence Chinook Saimon

within the Yukon, Kuskokwim, and Bristol Bay Areas:

1990 U.S. Census Populstion, Ethnicity, Housing and Income
Source: ADFG Division of Subsistence, Community Proflie Database, July 1992

1990 U.S. Census
Median
Percent Number of Housshold

Community Population Native Houssholds income
Yukon River Drainage e

Amend.21b

Alskanuk 544 95.8 121 $17,708.00
Alatna 31 836 13  $11,477.00
Allakaket 138 94.3 48 $11,477.00
Anvik 82 91.5 32 $10,684.00
Arctic Village 08 838 38 $6,681.00
Beaver 103 - 98.2 43 $20,313.00
Betties 38 22 19 $38,333.00
Birch Creek 42 90.5 15 $5,032.00
Chalkyitsik 80 9222 33 $12,750.00
Circle 73 88.3 & $17,083.00
Eagle 168 3.0 68 $12,500.00
Eagle Village 33 80.0 2 $11,875.00
Emmonak 642 82.1 - 161 $25.825.00
Evansville 33 5768 13 $29.1687.00
Fairbanks - 42082 89 14849 $32.033.00
Fort Yukon 580 88.0 205 $17,988.00
Gaiena 833 452 190 $28.611.00
Grayling 208 93.3 $1  $21,841.00
Holy Cross an 93.5 88 $13,750.00
Hughes 54 2.6 2 $15,833.00
Huslia 207 90.8 62 $13,333.00
Kaltag 240 $2.5 63 $15,500.00
Kotlik 481 96.9 101 $20,417.00
Koyukuk 128 876 40 $13,826.00
Maniey Hot Springs 98 14.6 46 $31,250.00
Marshall (Fortuna Ledge) .. 2713 82.7 70 $28,750.00
Minto 218 97.3 68 $17.858.00
Mountain Village 674 91.1 148 $28,750.00
Nenana s 478 140 $27.292.00
Nulato kL) 98.9 90 $17.143.00
Pilot Station 483 85.0 100 $16,000.00
Pitka's Point 138 95.6 37 $17,813.00
Rampart ] 4.1 24 $15,000.00
Ruby 170 74.9 61 $15,000.00
Russian Mission 248 4.7 S8 $21.687.00
Saint Marys (Andreafsky) 441 82.9 118  $28,542.00
Scammon Bay 343 98.5 85 $15,178.00
- Shageluk 139 94.9 42 $168,250.00
Sheldon Point 108 92.7 27 $16.2%0.00
Stevens Village 102 912 37 $10,000.00
Tanana s 78.3 123 $17,000.00
Venetie 182 83.9 S0 $14,688.00
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Communities Using Subsistence Chinook Saimon -
within the Yukon, Kuskokwim, and Bristol Bay Areas:
1990 U.S. Census Population, Ethnicity, Housing and income
Source: ADFG Division of Sutsistence, Community Profile Database, July 1992

1990 U.S. Census
Wedian

Percent Numberof Housshold
Community Popuiation Native Househoilds income
Kuskokwim River Drainage
Akiachak 483 935.0 112 $23,750.00
Akiak 285 972 67 $13,571.00
Anisk 540 70.7 150 $32.841.00
Atmautiuak 258 96.9 $3 $15,833.00
Bethel 4874 3.9 1902 $42.232.00
Chuathbailuk 14 80.7 28 $13,750.00
Crooked Creek 108 90.6 33 $16.250.00
Eek 254 5.7 72 $21,000.00
Goodnews Bay 241 85.8 68 $13,523.00
Kasigiuk 428 85.3 80 $28,583.00
Kongiganak 204 7.3 60 $33.250.00
Kwethiuk 5§58 98.4 127 $16,000.00
Kwigillingok 278 85.0 62 $14.500.00
Lime Viilage . 42 852 14 $9,257.00
Lower Kaiskag 291 98.3 67 $10,357.00
McGrath 528 48.9 175 $38.250.00
Napakiak 318 94.3 81 $18,125.00
Napaskiak 328 94.8 74 $18,750.00
Nikotai 109 88.9 40 $11,250.00
Nunapitchuk ars 87.1 87 $17,083.00
Oscarville 57 912 15 $28.250.00
Platinum 4 822 2 3$23,058.00
Red Devil 53 50.9 18 $25.000.00
Quinhagak .. 801 83.8 127 $17.500.00
Sleetmute B 108 8e.8 33 $10,000.00
Stony River T $1 88.2 19 $5,158.00
Takotna as 44.7 15 $18,750.00
Telica 1 90.9 3
Tuntutuliak 300 98.7 70 $14,444.00
Upper Kalskag 172 84.9 48 $16.250.00
Bristol Bay Area
Aleknagik 188 83.2 S$7 $21,875.00
Clark's Point : 80 88.3 18 $17.083.00
Dillingham 2017 55.8 681 $44,083.00
Egegik 122 70.5 48 $20,625.00
Ekwok e 87.0 30 $10.833.00
Igiugig 3 78.8 13 $41.250.00
liamna - 4 es.9 30 $41.2%0.00
King Saimon 698 18.8 158 $54,072.00
Kokhanok 182 90.1 38 $14.288.00
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Communities Using Subsistence Chinook-Saimon -
within the Yukon, Kuskokwim, and Bristo! Bay Areas: .
1990 U.S. Census Population, Ethnicity, Housing and income
Source: ADFG Division of Subsistence, Community Proflie Dstabase, July 1992

1990 U.S. Census

Community
Kouganex 0B I 1=

Levelock 108 2.9 39 $12,150.00
‘Manokotak 388 58 90 $20,500.00
Naknek 578 41.0 208 $50,907.00
Neison Lagoon 3 80.7 31 $44,583.00
New Stuyahok n 5.9 88 $12,083.00
Newhalen 160 4.4 38 $26,.250.00
Nondalton 178 88.3 S4 $21,750.00
Pedro Bay 42 90.5 17 $38,125.00
Pilot Point 53 84.9 17 $38,750.00
Port Alsworth 85 1.8 17 $38,250.00
South Naknek 136 7.4 30 $23.750.00
Togiak 613 873 181 $18,000.00
Twin Hills a8 824 25 $11,087.00
Ugashik 7 88.7 4 :

August 16, 1995

" Amend21b 7




Table 1-5. Subsistence harvests by community and year for selected surveyed communities, pounds
(useable weight) per person per year.

Subsistsnce Harvests by Community and
Year For Select Surveyed Communities, =
Pounds (Usable Weight) Per Person Per Year

Source: ADFG Division of Subsistence, Community Profile Datsbase, July 1

Total
Chinook Subsistence
Harvest Harvest
Study LbsPer Lbs Per
Community Year  Person Person
u
Allakaket/Alstng 82 43 908
Beaver 8s 157 732
Betties/Evanaville 82 3 280
Fort Yukon 87 227 089
Galena 8s 61 787
Hughes 82 112 1492
Huslia 8 21 1082
Minto [V} 58 101$
Stebbins 80 201 1007
Stevens Village 84 338 1139
Alskanuk 80 73 728
Emmonak 80 80 . 613
Kotlik 80 45 511
Mountain Village 80 72 2
Russian Mission as 138 L
Kuskokwim River Drainage
Chusthbaluk 83 131 727
Kwethiuk 88 193 838
McGrath 7] 21 182
Nikolai 84 103 787
Nunapitchuk 8 140 802
Quinhagsk 82 138 788
Sleetmute 8 20 402
Tununak 28 2 1093
. Bristol Bay Area Viliages
Clark's Point R 7 383
Egegik 84 21 384
Ekwok 87 178 797
lliamna 83 1 418
Ivanof Bay 89 2 490
Kokhanok 83 4 687
Koliganek 87 74 830
Manokotak 8s 30 384
Neison Lagoon 87 1" 258
New Stuyahok 87 199 700
Newhaien a3 3 767
Nondaiton a3 2 1178
Pilot Point 87 22 384
Port Heiden 87 24 408.
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Subsistence Harvests byComuuﬂtyand
Year For Select Surveyed Communities,
Pounds (Usable Weight) Per Person Per Year

Source: ADFG Division of Subsistencs, Community Profile Datsbase, July 1

Total

Chinook Subsistencs

Harvest Harvest

Study Lbs Per Lbs Per

Community Year Person Person
‘Bristol Bay Area Villages (Continued)

South Naknek 83 2 268

Ugashik 14 es 814

Bristol Bay Area Regional Centers

Dilingham 84 s3 242

King Saimon a3 58 220

Naknek 83 31 188
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i i in 1990 and 5-year average
Table 1-6. Percentage of households fishing for salmon for subsistence in . _ _
of subsistence salm‘:f harvests by community and species along the Yukon River drainage in Alaska,

1986-90.
Percent of Avennge -Average Avenge Avenge
Fishing Harven Harvest Harvest Harvent
Community in 1990 1986-90 1986-90 1986-90 1986-90
Alakanuk - 49 212 9.511.6- 15339 7516
Alans s 4290 68832 . 15634 40
Allakaket 304 350.7 : s a 'y
Anvik 433 4994 17,1034 4338 2148
Beaver 256 9053 b b b
Bettles 23.1 b b b 'Y
Birch Creek b b 1] b b
Chulkyitsik 182 0.0 84 19554 1602
Circle 420 19734 10292 5.606.0 600
Eagle 40.7 20956 6274 14.0902 40
Eagle Village 40.7 c e ¢ c
Emmonak 516 19058 14.504.6 31782 1.669.8
Evansville 28.1 b b b b
Fort Yukoft 200 35454 28143 13,1852 3324
Gaiena 526 1.761.2 6,756.6 53543 766.0
Graving 127 11912 _ 190364 25893 626.0
Holy Cross 334 24876 19832 10458 4302
Hughes - 4558 1546 10,7652 11330 1482
Husha ' 42 1452 3.6580 5293 416
Kaltag 619 13830 128794 3.1544 3044
Kotik 545 21044 10.546.8 35026 1.7004
Kovukuk 300 753.6 332 - 17188 2660
Maniey Hot Springs 609 7328 19392 © 13,408.6 3.6452
Marshall (Fortuna Ledge) 57.1 1.6995 44364 27102 1.903.4
Mintw 258 3610 12254 34763 1.614.6
Mountan Viliage 574 1.6304 11,7962 31862 1.752.4
Nenana 43 23438 - 8.6292 21,7992 10,6124
Nulaw 61.1 20482 7.6102 23234 3018
Pdot Stanon 56.0 . 2.000.6 59744 14862 1,007.4
Pitka’s Point 35.1 400.8 22310 4692 4024
Rampart 628 24636 14708 5.186.4 3422
Ruby 73 1.0583.8 45748 6.644.6 9102
Russian Mission 432 19388 2517.6 8458 4828
Saint Mary's (Andreafaky) 40.7 2.042.4 9.874.6 2496.0 1.838.6
Shageiuk p: ¥ 3 59.6 17128 161.6 4.6
Sheldon's Pount “a4 5975 3.1152 3454 2558
Stevens Village 432 24312 1.894.6 4,738 N6
Tanana 342 29044 10.031.0 423724 84782
Venetle 26.0 56.6 1462 35710 734
TOTAL 418 46,7568 206.928.2 179.900.2 45304.0

Source: mh_dhdhh.dc—-lha—lln_-lmlm
sS\Harvema cominoms wih Allskaiat, W lnformetion ast eallomad. &h—-ﬂﬂi‘s
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Table 1-7. 1991 Alaskan Yukon River drainage subsistence salmon harvests.

Estimation  or permits  or permits Summer Fall
Villages Method b/ Issued Retumed = Chinook Chum Chum  Cobho
Sheldon Point Survey 21 17 445 2226 84 35
Alakanuk Survey 121 36 1,044 8,058 193 391
Emmonak ¢/ Survey 138 51 1,311 8,401 2020 - 801
Kotlik d/ Survey 100 34 3,128 9,105 1,637 s81
District 1 Subtotal 380 138 5,925 27,790 3,935 1,808
Mt Village Survey 130 - 43 1,171 4,743 1473 868
Pitka's Pt Survey 21 18 652 1,452 610 347
St. Marys Survey 3 37 1,836 7832 1,592 1270
Pilot Station e/ Survey 100 38 2,681 4,634 1,062 553
Marshall Survey 59 27 1277 2042 891 259
District 2 Subtotal 38 163 7,617 20,703 5,628 3,297
Russian Mission Survey 51 24 1,349 837 425 396
Holy Cross Survey 46 2 1,649 1,028 190 944
District 3 Subtotal 97 46 2,998 1,865 615 1,340
Anvik Survey 31 19 619 876 452 347
Sbageluk Survey - 3 15 189 3,680 0 0
Grayling Survey 52 32 874 8,094 3,616 1363
Kaltag Survey 54 28 1,866 2,287 2834 1,260
Nulota Survey 90 26 2,500 159 1,637 75
Koyukuk Survey 42 18 88s 2326 2,761 307
Galena Survey 179 44 2,574 3,493 5525 422
Ruby Survey 66 25 m 1352 2856 410
District 4 Subtotal 537 207 10478 22,267 19,681 4,184
Tanana Survey 12 50 2,483 279 40,868 4,448
Rampart Survey 25 2 988 20 5,801 58
Stevens Village Survey ... 30 26 2,035 1385 2,481
Beaver Survey 35 30 713 2,355 7 0
Ft. Yukon Survey 2 50 5,585 11,974 7,467 380
Birch Creek Survey 13 8 196 0 0 1
Circle Permit 2 21 1,720 51 6,340 5
Central Permit 7 7 151 0 73 0
Chicken Permit 2 2 0 0 0 0
Eagle Permit 35 35 1,193 607 7,985 0
District 5 Subtotal 513 251 15,064 19,171 71,022 4,892
11 August 16, 1995
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Households Contested” —
Estimation or permits  or permits Summer Fall
Villages Method b/ Issued Returned Chinook Chum Chum |
Manley Permit 30 27 s18 179 13243
Minto Permit 34 26 134 748 5,276
Nenana f/ Permit 49 47 1,654 1,499 17932 1
Healy Permit 7 7 0 0 2059
Fairbanks NSB Permit 200 190 1,360 2,164 3,693
Delta Junction g/ Permit 15 9 0 0 46
Tok Permit 8 8 139 19 101
Tanana R. Subtotal 343 314 3,805 6,159 42350 2
Otber Subtotal b/ Permit 14 12 66 10 241
Huslia Survey 61 ] 198 7.857 a1
Hughes Survey 18 16 146 1,257 270
Alatna Survey 13 11 L] 962 38
Allakaket Survey 4 2 446 6,451 475
Bettles Survey 24 13 16 155 0
Koyukuk R. Subtotal 159 8s 811 16,682 1,194
Venetle - Survey [ x] 19 9 3393 758
Chulkyitsik Survey 32 26 0 500 100
Chandmiar/Black R. Subtotal 95 45 9 3,893 858
Survey Total 2,098 870 39,538 111,713 88535 1S
Permit Total 43 391 6,935 6,827 56989 2

Alaska Yukon River Drainage Total 2,521 1,261 46,773 118540 145524 37
a/ Sourcc:EsﬁmaﬁonofSuhithdmonHamuintheYukonRimDnimgelwl (draft, April 199
Jeffrey F. BmmghinandHelenH”Hm,AhsthpLoanh&Gnme. Harvest ar listed by fishen
community of residence.

b/ Dosnotincludepamitinfnrmaﬁonrecdvedaﬁer.\pﬁlm. 1992,

¢/ Includes 661 chinook, 2,519 summer chum, 1,620 fall chum, and 761 cobo harvested in ADF&G test fishen
given away for subsistence use.

&/ hcludswmho&&lmmchm&&nchnm.and334mhohm=wdinADF&Gtatﬁsheq
given away for subsistence use.

e/ IncludaZﬁZchinook.ﬂm&msos&ﬂchmandmwbowinADF&Gm&haymd‘
away for subsistence use.

7 Includa112chinook.%:mmerchum,7‘ﬂ&llchumhmtedinADF&Gtatﬁshetyandgivenm
subsistence use.

g/ Doanotincludeahmof?dlpat-cpawnedfaﬂchumalmon.

b/ Includsinformation&nmpermitsisuedtoraidenuofothaeomuniﬁam&hedtheUpperYukonl
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Figure 1-1. Statewide harvest of chinook salmon in the commercial and subsistence fisheries of Alaska, 1973-
1993. Lines denote subsistence catch.

Figure 1-2. Statewide harvest of chinook salmon in sport fisheries of Alaska. Provided by ADF&G Sport Fish
Division.

Figure 1-3. Annual commercial and subsistence harvest of chinook salmon in the Yukon and Kuskokwim
management areas of western Alaska.

Figure 1-4. Chinook salmon escapement counts for selected spawning areas in the Alaska portion of the Yukon
River drainage, 1961-1992. Lower River Drainage. Provided by ADF&G Commercial Fisheries Division.

Figure 1-5. Chinook salmon escapement counts for selected spawning areas in the Alaska portion of the Yukon
River drainage, 1961-1992. Lower River Drainage. Provided by ADF&G Commercial Fisheries Division.

Figure 1-6. Chinook salmon escapement counts for selected spawning areas in the Alaska portion of the Yukon
River drainage, 1961-1992. Middle River Drainage. Provided by ADF&G Commercial Fisheries Division.

Figure 1-7. Chinook salmon escapement counts for selected spawning areas in the Canadian portion of the
Yukon River drainage, 1961-1992. Upper River Drainage. Provided by ADF&G Commercial Fisheries Division.

Figure 1-8. Chinook salmon escapement counts for selected spawning areas in the Canadian portion of the
Yukon River drainage, 1961-1992. Upper River Drainage. Provided by ADF&G Commercial Fisheries Division.
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1982-1992. Provided by ADF&G Commercial Fisheries Division.

Figure 1-10. Aerial survey index counts of chinook salmon from the Kuskokwim River, 1975-1993. Provided
by ADF&G Commercial Fisheries Division.
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1972-1992. Provided by ADF&G_Qommercial Fisheries Division.

Figure 1-12. Togiak River drainage commercial catch, and escapement estimates, 1972-1992. Provided by
ADF&G Commercial Fisheries Division.

Figure 1-13. Pie chart of chinook salmon origin estimates by scale pattern analysis of foreign and JV caught
chinook - Myers and Rogers (1988).

- Figure 1-14.  Pie chart of chinook salmon origin estimates by scale pattern analysis of Japanese mothership
caught chinook - Davis (1990).

Figure 1-15. Pie chart of chinook salmon origin estimates by scale pattern analysis of Japanese mothership
caught chinook - Myers et al. (1987).

Figure 1-16. Bering Sea chinook salmon bycatch in foreign, JV and domestic fisheries, 1980 - 1994.
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Figure 1-17. Foreign chinook bycatch (1980 - 1987) and bycatch reduction schedule for the years 1981 - 1987.
Figure 1-18. Annual chinook salmon bycatch rates calculated as the total number of chinook salmon divided
by the total groundfish catch in metric tons. Foreign and JV rates estimated by annual chinook percentage based
on species composition inforination.

Figure 1-19. Cumulative chinook bycatch in the Bering Sea in the domestic fisheries , 1990-1994.

Figure 1-20. 1990 total domestic groundfish catch by area and target fishery. NMFS bulletin board.

Figure 1-21. 1990 total domestic chinook bycatch by area and target fishery. NMFS bulletin board.

Figure 1-22. 1991 total domestic groundfish catch by area and target fishery. NMFS bulletin board.

Figure 1-23. 1991 total domestic chinook bycatch by area and target fishery. NMFS bulletin board.
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Figure 1-27. Estimated additional returns to the Nushagak River assuming bycaught chinook had not been
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Figure 1-29. Comparison of historical chinook bycatch lagged by one year with estimated Nushagak River
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Figure 1-31. Estimated additional returns to the Yukon River assuming bycaught chinook had not been
intercepted in Bering Sea trawl fisheries. Abundance estimates based on mean exploitation rates.

Figure 1-32. Estimated additional returns to the Yukon River assuming bycaught chinook had not been
intercepted in Bering Sea trawl fisheries. Abundance estimates based on lower range of exploitation rates.
Figure 1-33. Estimated additional returns to the Yukon River assuming bycaught chinook had not been

intercepted in Bering Sea trawl fisheries. Abundance estimates based on higher range of exploitation rates.

Figure 1-34. Percent observer coverage in the Bering Sea and Gulf of Alaska foreign and JV fisheries expressed
as days observed / days fished. From: NMFS observer reporting.

Figure 1-35. Areas chosen larger than 1/2° latitude by 1° longitude blocks for determining haul salmon species
composition.
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Figure 1-36. Domestic pollock and cod trawl fisheries bycatch by month, 1990-1993. From haul by haul
observer data (unexpanded).

Figure 1-37. Domestic pollock and cod trawl fisheries groundfish catch by month, 1990-1993. From haul by
haul observer data (unexpanded).

Figure 1-38. Foreign pollock and cod trawl fisheries bycatch by month, 1981-1986. From haul by haul observer
data (unexpanded).

Figure 1-39. Foreign pollock and cod trawl fisheries groundfish catch by month, 1981-1986. From haul by haul
observer data (unexpanded).

Figure 1-40. JV pollock and cod trawl fisheries bycatch by month, 1982-1989. From haul by haul observer data
(unexpanded).

Figure 1-41. JV pollock and cod trawl fisheries groundfish catch by month, 1982-1989. From haul by haul
observer data (unexpanded).

Figure 1-42. Domestic pollock and cod trawl fisheries bycatch rates (chinook/mt) by month, 1990-1993. From
haul by haul observer data (unexpanded).

Figure 1-43. Foreign pollock and cod trawl fisheries groundfish bycatch rates (chinook/mt) by month, 1981-
1986. From haul by haul observer data (unexpanded).

Figure 1-44. JV pollock and cod trawl fisheries bycatch rates (chinook/ mt) by month,1982-1989. From haul
by haul observer data (unexpanded).

Figure 1-45. Annual catch and catch during the months January-April and September-December for foreign
observed vessels, 1981-1987.

Figure 1-46. Annual bycatch of chinook salmon and bycatch during the months January-April and September-
December for foreign observed vessels, 1981-1987.

Figure 1-47. Annual catch and catch during the months January-April and September-December for JV observed
vessels, 1981-1989. o

Figure 1-48. Annual bycatch of chinook salmon and bycatch during the months January-April and September-
December for JV observed vessels, 1981-1989.

Figure 1-49. The distribution of foreign groundfish catch from observed vessels with a catch of between 20 and
30 mt. 1981-1989.

Figure 1-50. The distribution of foreign groundfish catch from observed vessels with a catch greater than 70
mt. 1981-1989.

Figure 1-51. The distribution of JV groundfish catch from observed vessels with a catch of between 20 and 30
mt. 1981-1989.
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Figure 1-52. The distribution of JV groundfish catch from observed vessels with a catch greater than 70 mt.
1981-1989.

Figure 1-53. The distribution of domestic groundfish catch from observed vessels with a catch of between 20
and 30 mt. 1989-1991.

Figure 1-54. The distribution of domestic groundfish catch from observed vessels with a catch greater than 70
mt. 1989-1991.

Figure 1-55. Federal statistical reporting areas in the Bering Sea. The 200 m contour indicated in bold.

Figure 1-56. The Bering Sea with a grid of 1/2° latitude by 1° longitude blocks (approximately 30 miles square)
and the 200 m contour with a buffer extending for 15 miles on each side (30 miles across).

Figure 1-57. Close-up of the Alaskan Peninsula and Aleutian Islands including Unimak Island. The 200 m
contour is indicated with a buffer extending for 15 miles on each side. Each block is 1/2° latitude by 1° longitude
(30 miles square). The three blocks in the horseshoe are indicated, as is the corner block of the horseshoe and
the two blocks north of Unimak Is.

Figure 1-58. The distribution of tows in the domestic fisheries (1990-1993) with a chinook salmon bycatch of
more than § fish during the months January-April.

Figure 1-59. The distribution of tows in the domestic fisheries (1990-1993) with a chinook salmon bycatch rate
of more than 0.5 fish per metric ton during the months January-April.

Figure 1-60. The distribution of tows in the domestic fisheries (1990-1993) with a chinook salmon bycatch of
more than 5 fish during the months May-August.

Figure 1-61. The distribution of tows in the domestic fisheries (1990-1993) with a chinook salmon bycatch rate
of more than 0.5 fish per metric ton during the months May-August.

Figure 1-62. The distribution of tows in the domestic fisheries (1990-1993) with a chinook salmon bycatch of
more than 5 fish during the montas September-December.

Figure 1-63. The distribution of tows in the domestic fisheries (1990-1993) with a chinook salmon bycatch rate
of more than 0.5 fish per metric ton during the months September-December.

Figure 1-64. The distribution of tows in the foreign fisheries (1981-1989) with a chinook salmon bycatch of
more than 5 fish during the months January-April.

Figure 1-65. The distribution of tows in the foreign fisheries (1981-1989) with a chinook salmon bycatch rate
of more than 0.5 fish per metric ton during the months January-April.

Figure 1-66. The distribution of tows in the foreign fisheries (1981-1989) with a chinook salmon bycatch of
more than 5 fish during the months May-August.

Figure 1-67. The distribution of tows in the foreign fisheries (1981-1989) with a chinook salmon bycatch rate
of more than 0.5 fish per metric ton during the months May-August. '
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Figure 1-68. The distribution of tows in the foreign fisheries (1981-1989) with a chinook salmon bycatch of
more than 5 fish during the months September-December.

Figure 1-69. The distribution of tows in the foreign fisheries (1981-1989) with a chinook salmon bycatch rate
of more than 0.5 fish per metric ton during the months September-December.

Figure 1-70. The distribution of tows in the JV fisheries (1981-1989) with a chinook salmon bycatch of more
than 5 fish during the months January-April.

Figure 1-71. The distribution of tows in the JV fisheries (1981-1989) with a chinook salmon bycatch rate of
more than 0.5 fish per metric ton during the months January-April.

Figure 1-72. The distribution of tows in the JV fisheries (1981-1989) with a chinook salmon bycatch of more
than 5 fish during the months May-August.

Figure 1-73. The distribution of tows in the JV fisheries (198 1-1989) with a chinook salmon bycatch rate of
more than 0.5 fish per metric ton during the months May-August.

Figure 1-74. The distribution of tows in the JV fisheries (1981-1989) with a chinook salmon bycatch of more
than 5 fish during the months September-December.

Figure 1-75. The distribution of tows in the JV fisheries (1981-1989) with a chinook salmon bycatch rate of
more than 0.5 fish per metric ton during the months September-December.

Figure 1-76. The distribution of tows in the foreign bottom trawl for pollock fishery with a chinook salmon
bycatch of more than 5 fish (1981-1989).

Figure 1-77. The distribution of tows in the foreign bottom trawl for Pacific cod fishery with a chinook salmon
bycatch of more than 5 fish (1981-1989).

Figure 1-78. The distribution of tows in the foreign pelagic trawl for pollock fishery with a chinook salmon
bycatch of more than 5 fish (1981-1989).

Figure 1-79. The distribution of tows in the domestic bottom trawl for pollock fishery with a chinook salmon
bycatch of more than 5 fish (1990-1993).

Figure 1-80. The distribution of tows in the domestic bottom trawl for Pacific cod fishery with a chinook salmon
bycatch of more than 5 fish (1990-1993).

Figure 1-81. The distribution of tows in the domestic pelagic trawl for pollock fishery with a chinook saimon
bycatch of more than 5 fish (1990-1993).

Figure 1-82. The distribution of tows in the JV bottom trawl for pollock fishery with a chinook salmon bycatch
of more than 5 fish (1981-1989).

Figure 1-83. The distribution of tows in the JV bottom trawl for Pacific cod fishery with a chinook salmon
bycatch of more than 5 fish (1981-1989).
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Figure 1-84. The distribution of tows in the JV pelagic trawl for pollock fishery with a chinook salmon bycatch
‘of more than 5 fish (1981-1989).

Figure 1-85. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower graph) in the
1991 domestic trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-86. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph) in the 1991
domestic trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-87. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow (lower graph)
in the 1991 domestic trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod,
P=pelagic pollock).

Figure 1-88. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower graph) in the
1990 domestic trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-89. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph) in the 1990
domestic trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock). o

Figure 1-90. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow (lower graph)
in the 1990 domestic trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod,
P=pelagic pollock). '

Figure 1-91. Proportion of groundfish catch taken within the domestic bottom trawl for pollock fishery in
defined areas over all years.

Figure 1-92. Proportion of groundfish catch taken within the domestic bottom trawl for Pacific cod fishery in
defined areas over all years.

Figure 1-93. Proportion of groundfish catch taken within the domestic pelagic trawl for pollock fishery in
defined areas over all years. h

Figure 1-94. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower graph) in the
1981 foreign trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-95. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph) in the 1981
foreign trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-96. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow (lower graph)
in the 1981 foreign trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod,
P=pelagic pollock).
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Figure 1-97. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower graph) in the
1982 foreign trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock). ‘

Figure 1-98. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph) in the 1982
foreign trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock). :

Figure 1-99. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow (lower graph)
in the 1982 foreign trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod,
P=pelagic pollock).

Figure 1-100. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower graph) in the
1983 foreign trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-101. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph) in the 1983
foreign trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-102. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow (lower graph)
in the 1983 foreign trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod,
P=pelagic pollock).

Figure 1-103. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower graph) in the
1984 foreign trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-104. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph) in the 1984
foreign trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-105. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow (lower graph)
in the 1984 foreign trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod,
P=pelagic pollock). B

Figure 1-106. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower graph) in the
1985 foreign trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-107. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph) in the 1985
foreign trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-108. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow (lower graph)
in the 1985 foreign trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod,
P=pelagic pollock).
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Figure 1-109. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower graph) in the
1986 foreign trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock). _

Figure 1-110. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph) in the 1986
foreign trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-111. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow (lower graph)
in the 1986 foreign trawl fisheries within defined areas and by season. (B=bottom poliock, C=bottom cod,
P=pelagic pollock).

Figure 1-112. Proportion of groundfish catch taken within the foreign bottom trawl for pollock fishery in defined
areas over all years.

Figure 1-113. Proportion of groundfish catch taken within the foreign bottom trawl for Pacific cod fishery in
defined areas over all years.

Figure 1-114. Proportion of groundfish catch taken within the foreign pelagic trawl for pollock fishery in defined
areas over all years.

Figure 1-115. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower graph) in the
1982 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-116. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph) in the 1982
JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic pollock).

Figure 1-117. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow (lower graph)
in the 1982 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-118. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower graph) in the
1983 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-119. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph) in the 1983
JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic pollock).

Figure 1-120. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow (lower graph)
in the 1983 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-121. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower graph) in the
1984 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-122. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph) in the 1984
JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic pollock).
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Figure 1-123. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow (lower graph)
in the 1984 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-124. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower graph) in the
1985 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock). '

Figure 1-125. Mean chinook hycatch rates (upper graph) and proportion of total hauls (lower graph) in the 1985
JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic pollock).

Figure 1-126. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow (lower graph)
in the 1985 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-127. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower graph) in the
1986 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-128. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph) in the 1986
JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic pollock).

Figure 1-129. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow (lower graph)
in the 1986 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-130. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower graph) in the
1987 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-131. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph) in the 1987
JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic pollock).

Figure 1-132. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow (lower graph)
in the 1987 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-133. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower graph) m the
1988 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-134. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph) in the 1988
JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic pollock).

Figure 1-135. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow (lower graph)
in the 1988 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).
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- Figure 1-136. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower graph) in the
1989 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-137. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph) in the 1989
JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic pollock).

Figure 1-138. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow (lower graph)
in the 1989 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod, P=pelagic
pollock).

Figure 1-139. Proportion of groundfish catch taken within the JV bottom trawl for pollock fishery in defined
areas over all years.

Figure 1-140. Proportion of groundfish catch taken within the JV bottom trawl for Pacific cod fishery in defined
areas over all years.

Figure 1-141. Proportion of groundfish catch taken within the JV pelagic trawl for pollock fishery in defined
areas over all years.

Figure 1-142. Comparison of the proportions of total groundfish catch within a 15, 10 or 5 mile buffer distance
from the 200 m contour in the domestic, foreign and JV fisheries. Bottom trawl for pollock.

Figure 1-143. Comparison of the proportions of total groundfish catch within a 15, 10 or 5 mile buffer distance
from the 200 m contour in the domestic, foreign and JV fisheries. Bottom trawl for Pacific cod.

Figure 1-144. Comparison of the proportions of total groundfish catch within a 15, 10 or 5 mile buffer distance
from the 200 m contour in the domestic, foreign and JV fisheries. Pelagic trawl for pollock.

Figure 1-145. Comparison of the proportions of total chinook salmon bycatch within a 15, 10 or 5 mile buffer
distance from the 200 m contour in the domestic, foreign and JV fisheries. Bottom trawl for pollock.

Figure 1-146. Comparison of the proportions of total chinook salmon bycatch within a 15, 10 or 5 mile buffer
distance from the 200 m contour in the domestic, foreign and JV fisheries. Bottom trawl for Pacific cod.

Figure 1-147. Comparison of the proportions of total chinook salmon bycatch within a 15, 10 or 5 mile buffer
distance from the 200 m contour in the domestic, foreign and JV fisheries. Pelagic trawl for pollock.

Figure 1-148. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within and outside
of the 15, 10 and 5 mile buffer distances from the 200 m contour. Domestic 1991 trawl fisheries for pollock and
Pacific cod. ‘

Figure 1-149. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within and outside
of the 15, 10 and 5 mile buffer distances from the 200 m contour. Domestic 1990 traw] fisheries for pollock and
Pacific cod.

Figure 1-150. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within and outside
of the 15, 10 and S mile buffer distances from the 200 m contour. Foreign 1981 trawl fisheries for pollock and
Pacific cod.
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Figure 1-151. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within and outside
of the 15, 10 and S mile buffer distances from the 200 m contour. Foreign 1982 trawl fisheries for pollock and
Pacific cod.

Figure 1-152. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within and outside
of the 15, 10 and 5 mile buffer distances from the 200 m contour. Foreign 1983 trawl fisheries for pollock and
Pacific cod.

Figure 1-153. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within and outside
of the 15, 10 and 5 mile buffer distances from the 200 m contour. Foreign 1984 trawl fisheries for pollock and
Pacific cod.

Figure 1-154. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within and outside
of the 15, 10 and 5 mile buffer distances from the 200 m contour. Foreign 1985 trawl fisheries for pollock and
Pacific cod.

Figure 1-155. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within and outside
of the 15, 10 and 5 mile buffer distances from the 200 m contour. Foreign 1986 trawl fisheries for pollock and
Pacific cod.

Figure 1-156. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within and outside
of the 15, 10 and 5 mile buffer distances from the 200 m contour. JV 1982 trawl fisheries for pollock and Pacific
cod.

Figure 1-157. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within and outside
of the 15, 10 and 5 mile buffer distances from the 200 m contour. JV 1983 trawl fisheries for pollock and Pacific
cod.

Figure 1-158. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within and outside
of the 15, 10 and 5 mile buffer distances from the 200 m contour. JV 1984 trawl fisheries for pollock and Pacific
cod.

Figure 1-159. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within and outside
of the 15, 10 and 5 mile buffer distances from the 200 m contour. JV 1985 trawl fisheries for pollock and Pacific
cod. -

Figure 1-160. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within and outside
of the 15, 10 and 5 mile buffer distances from the 200 m contour. JV 1986 trawl fisheries for pollock and Pacific
cod.

Figure 1-161. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within and outside
of the 15, 10 and 5 mile buffer distances from the 200 m contour. JV 1987 trawl fisheries for pollock and Pacific
cod.

Figure 1-162. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within and outside
of the 15, 10 and 5 mile buffer distances from the 200 m contour. JV 1988 traw! fisheries for pollock and Pacific
cod.
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Figure 1-163. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within and outside
of the 15, 10 and 5 mile buffer distances from the 200 m contour. JV 1989 trawl fisheries for pollock and Pacific
cod.

Figure 1-164. Hauls with a chinook salmon bycatch of more than 20 fish during the years 1990 - 1993 are
plotted as dots. 200 m contour, contour buffer, and CVOA borders are indicated. 1/2° latitude by 1° longitude
blocks with higher salmon bycatch are identified wiht cross-hatch.

Figure 1-165. 8 blocks identified with high chinook salmon bycatch as in Figure 164.
Figure 1-166. 9 blocks identified with high chinook salmon bycatch as in Figure 164.

Figure 1-167. Top: Chinook salmon bycatch from 1990 for the months of January - April and September -
December expressed as a percentage of the total for that period. Bottom: Cumulative percent of groundfish catch
over the same period. The five identified areas can include portions of other areas (e.g. portions of the contour
are contained in the 9 blocks).

Figure 1-168. Top: Chinook salmon bycatch from 1991 for the months of January - April and September -
December expressed as a percentage of the total for that period. Bottom: Cumulative percent of groundfish catch
over the same period. The five identified areas can include portions of other areas (e.g. portions of the contour
are contained in the 9 blocks). '

Figure 1-169. Top: Chinook salmon bycatch from 1992 for the months of January - April and September -
December expressed as a percentage of the total for that period. Bottom: Cumulative percent of groundfish catch
over the same period. The five identified areas can include portions of other areas (e.g. portions of the contour
are contained in the 9 blocks).

Figure 1-170. Top: Chinook salmon bycatch from 1993 for the months of January - April and September -
December expressed as a percentage of the total for that period. Bottom: Cumulative percent of groundfish catch
over the same period. The five identified areas can include portions of other areas (e.g. portions of the contour
are contained in the 9 blocks).

Figure 1-171. Bering Sea divided into 5 mutually exclusive areas. The percentage of total groundfish catch taken
in each of 5 non-overlapping areas during the months January-April and September-December.

Figure 1-172 .Bering Sea divided into 5 mutually exclusive areas. The percentage of chinook salmon bycatch
taken in each of 5 non-overlapping areas during the months January-April and September-December.

Figure 1-173. Scatterplot of chinook bycatch vs depth of tow (upper graph), and chinook bycatch rate vs depth
of tow (lower graph) from domestic 1989-1991 fisheries.

Figure 1-174. Scatterplot of chinook bycatch vs total groundfish catch in tow (upper graph), and chinook
bycatch rate vs total groundfish catch in tow (lower graph) from domestic 1989-1991 fisheries.

Figure 1-175. Scatterplot of chinook bycatch vs duration of tow (upper graph), and chinook bycatch rate vs
duration of tow (lower graph) tow from domestic 1989-1991 fisheries.

Figure 1-176. Scatterplot of chinook bycatch vs time of tow retrieval (upper graph), and chinook bycatch rate
vs time of tow retrieval (lower graph) tow from domestic 1989-1991 fisheries.
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Figure 1-2. Statewide harvest of chinook salmon in sport fisheries of Alaska. Provided by ADF&G

Sport Fish Division.
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Figure 1-3. Annual commercial and subsistence harvest of chinook salmon in the Yukon and-
Kuskokwim management areas of western Alaska.
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Figure 14. Chinook salmon escapement counts for selected spawning areas in the Alaska portion of
the Yukon River drainage, 1961-1992. Lower River Drainage. Provided by ADF&G Commercial

Fisheries Division.
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Figure 1-5. Chinook salmon escapement counts for selected spawning areas in the Alaska portion of
the Yukon River drainage, 1961-1992. Lower River Drainage. Provnded by ADF&G Commercial

Fisheries Divjgion
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Figure 1-6. Chinook salmon escapement counts for selected spawning areas in the Alaska portion of |
the Yukon River drainage, 1961-1992. Middle River Drainage. Provided by ADF&G Commercial

Fisheries Divigjp!
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Figure 1-7. Chinook salmon escapement counts for selected spawning areas- in the Canadian portion
of the Yukon River drainage, 1961-1992. Upper River Drainage. Provided by ADF&G Commercial
Fisheries Division.

2,500
Littie Salmon River
2000 ~
1,50 +~ N
w B .
w0 [ - i
e 0o ol Do i
“ .

]

g = Big Salmon River i B
e 2,000 | )
© |
_\u: 1000 - l } ﬂ '
8 w | i P' NN
S T

2,500

Nisutiin River

2000 |-

1,000 r— ,—-l

0 M

i "Ml h )] L

l96163656‘1071737$7’791

] Acceptable Suvey Il Poor or Incomplste Survey

Appendix Figurs 11.  Chinook saimon sscapement counts Soi sslecied spawning areas in the
Canadian porfion of #he Yukon River drainags, 1061 —-1982.

Amend 21b 33 August 16, 1995




POOY
T e e e e T

T eTeTe e eTes
Ye¥e% 1]

Vs

K& &
K%
Lo e ]
SOOI
DOOGON 9
»Pa%”
IRARRRANRAN &
KOO
pOOOOOOG R
OOOA
O R
4

a
-
!
August 16, 1995

2 8 s O

I Pocr or Incomplete Survey

e

R
QY °
K XX
$/

OO &
OO

2
%% 2

B s TN
34

e

|
ﬁﬁmﬁﬂﬂ:ﬂﬁﬂpﬁﬂnmnﬁﬂnﬁﬂ = ’

¢ & N

DO
DABKBNN4 8

‘e%a% %
RANL S

POORIOOXNKN
XXX &

) 1 | I W

12§ 3§88 38 -

-y

(page 201 2).

2
[ M
W (]

OOC4s

[l Fin—Clipped Hatohery Saimon

1

Whitehorse Fishway Counts

Tatchun Creek

2,500
3000
1500
Appendix Figure 11.

Uowijes yoouyo

of the Yukon River drainage, 1961-1992. Upper River Drainage. Provided by ADF&G Commercial

Fisheries Division.

Amend 21b

_ Figure 1-8. Chinook salmon escapement counts for selected spawning areas in the Canadian portion




60

Figure 1-9. Estimated total chinook salmon vescapemcnt to the Canadian portion of the mainstream

Yukon River, 1982-1992. Provided by ADF&G Commercial Fisheries Division.
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Figure 1-10. Aecrial survey index counts of chinook salmon from the Kuskokwim River, 1975-1993.
Provided by ADF&G Commercial Fisheries Division.
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catch, and escapement
€661

Figure 1-11. Nushagak River drainage commercial, subsistence and spo
estimates, 1972-1992. Provided by ADF&G Commerc fz‘
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Figure 1-12. Togiak River drainage commercial catch, and escapement estimates, 1972-1992.
Provided by ADF&G Commercial Fisheries Division.
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Figure 1-13. Pie chart of chinook salmon origin estimates by scale pattem analysis of foreign and JV
caught chinook - Myers and Rogers (1988).
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Figure 1-14. Pie chart of chinook salmon origin estimates by scale pattem analysis of Japanese
mothership canght chinook - Davis (1990). ’
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Figure 1-15. Pie chart of chinook salmon origin estimates by scale pattern analysis of Japanese
mothership canght chinook - Myers et al. (1987).
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Figure 1-16. Bering Sea chinook salmon bycatch in foreign, JV and domestic fisheries, 1980 - 1994.
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Figure 1-17. Foreign chinook bycatch (1980 - 1987) and bycatch reduction schedule for the years
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1990 total domestic groundfish catch by area and target fishery. NMFS bulletin board.

Figure 1-20.
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1990 total domestic chinook bycatch by area and target fishery. NMFS bulletin board.

Figure 1-21.
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1991 total domestic groundfish catch by area and target fishery. NMFS bulletin board.

Figure 1-22.
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1991 total domestic chinook bycatch by area and target fishery. NMFS bulletin board.

Figure 1-23.
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1992 total domestic groundfish catch by area and target fishery. NMFS bulletin board.

Figure 1-24.

(Oct. 1992).
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Figure 1-25.

1992 total domestic chinook bycatch by area and target fishery. NMFS bulletin board.

(Oct. 1992).
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Domestic chinook bycatch by area 1993 and 1994. NMFS bulletin board (September

Figure 1-26
1994).
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Figure 1-27. Estimated additional retums to the Nushagak River assuming bycaught chinook had not

‘been intercepted in Bering Sea trawl fisheries.
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Figure 1-28. Comparison of historical chinook bycatch with estimated Nushagak River bycatch.
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Figure 1-29. Comparison of historical chinook bycatch-lagged by one year with estimated Nushagak

River bycatch.
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August 16, 1995

Figure 1-30. Estimated proportion of catch and exploitation rates for the lower, middle and upper

Yukon runs of chinook salmon, 1982-1986.
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Estimated additional retums to the Yukon River assuming bycaught chinook had not

been intercepted in Bering Sea trawl fisheries. Abundance estimates based on mean exploitation rates.

Figure 1-31.
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Figure 1-32. Estimated additional retums to the Yukon River assuming bycaught chinook had not
"been intercepted in Bering Sea trawl fisheries. Abundance estimates based on lower range of

exploitation rates.
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exploitation rates.
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Figure 1-35. Areas chosen larger than 1/2° latitude by 1° longitude blocks for determining haul

salmon species composition.
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Figure 1-36. Domestic pollock and cod trawl fisheries bycatch by month, 1990-1993. From haul by

hanl observer data (unexpanded).
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Figure 1-37. Domestic pollock and cod traw] fisheries groundfish catch by month, 1990-1993 From
haul by haul observer data (unexpanded).
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Figure 1-38. Foreign pollock and cod trawl fisheries bycarch by month, 1981-1986. From haul by
haul observer data (unexpanded).

Observed Foreign Fisheries Bycatch by Month

Number Chinook

THITIL

o
4

W98 [J19s2 I 1983 M 1984 BB 1985 1986

Amend 21b 64 August 16, 1995




‘Figure 1-39. Foreign pollock and cod trawl fisheries groundfish catch by month, 1981-1986. From
haul by hanl observer data (unexpanded).

Observed Foreign Fisheries Groundfish Caich by Month

Metric Tons

Jan

B 9s1 [J19s2 M 1983 M 1984 M 1985 [ 1986

Amend 21b 65 August 16, 1995




Figure 1-40. JV pollock and cod traw} fisheries bycatch by month, 1982-1989. From haul by haul
observer data (unexpanded).
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- Figure 141. JV pollock and cod traw! fisheries groundfish catch by month, 1982-1989. From haul
by haul observer data (unexpanded).
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Figure 1-42. Domestic pollock and cod traw] fisheries bycatch rates (chinook/mt) by month, 1990-
1993. From haul by haul observer data (unexpanded).
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Figure 143. Foreign pollock and cod traw] fisheries groundfish bycatch rates (chmook/mt) by
month, 1981-1986. From haul by haul observer data (unexpanded).
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Figure 144. JV pollock and cod traw] fisheries bycatch rates (chinook/ mt) by month,1982-1989.
From haul by haul observer data (unexpanded).
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Figure 1-45. Annual catch and catch during the months January-April and September-December for
foreign observed vessels, 1981-1987.
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Figure 1-46. Annual bycatch of chinook salmon and bycatch during the months January-April and
September-December for foreign observed vessels, 1981-1987.
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Figure 1-47. Annual catch and catch during the months January-April and September-December for
JV observed vessels, 1981-1989.
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Figure 148. Annual bycatcin of chinook salmon and bycatch during the months January-April and
September-December for JV observed vessels, 1981-1989.
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Figure 1-49. The distribution of foreign groundfish catch from observed vessels with a catch of
between 20 and 30 mt. 1981-1989.
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Figure 1-50. The distribution of foreign groundfish catch from observed vessels with a catch greater
than 70 mt. 1981-1989.
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Figure 1-52. The distribution of JV groundfish catch from observed vessels with a catch greater than
70 mt. 1981-1989.
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Figure 1-53. The distribution of domestic groundfish catch from observed vessels with a catch of
between 20 and 30 mt. 1989-1991.
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Figure 1-54. The distribution of domestic groundfish catch from observed vessels with a catch
greater than 70 mt. 1989-1991.
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Figure 1-55. Federal statistical reporting areas in the Bering Sea. The 200 m contour indicated in
bold.
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Figure 1-56. The Bering Sea with a grid of 1/2° latitude by 1° longitude blocks (approximately 30
miles square) and the 200 m contour with a buffer extending for 15 miles on each side (30 miles
across).
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Figure 1-57. Close-up of the Alaskan Peninsula and Aleutian Islands including Unimak Island. The
200 m contour is indicated with a buffer extending for 15 miles on each side. Each block is 1/2°
latitude by 1° longitude (30 miles square). The three blocks in the horseshoe are indicated, as is the

comer block of the horseshoe and the two blocks north of Ummak Is.
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Figure 1-58. The distribution of tows in the domestic fisheries (1990-1993) with a chinook salmon
bycatch of more than 5 fish during the months January-April.
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Figure 1-59. The distribution of tows in the domestic fisheries (1990-1993) with a chinook salmon
bycatch rate of more than 0.5 fish per metric ton during the months January-April.
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Figure 1-60. The distribution of tows in the domestic fisheries (1990-1993) with a chinook salmon
bycatch of more than 5 fish during the months May-August.
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Figure 1-61. The distribution of tows in the domestic fisheries (1990-1993) with a chinook salmon
bycatch rate of more than 0.5 fish per metric ton during the months May-August.
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Figure 1-62. The distribution of tows in the domestic fisheries (1990-1993) with a chinook saimon
bycatch of more than 5 fish during the months September-December.
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Figure 1-63. The distribution of tows in the domestic fisheries (1990-1993) with a chinook salmon
bycatch rate of more than 0.5 fish per metric ton during the months September-December.
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Figure 1-64. The distribution of tows in the foreign fisheries (1981-1989) with a chinook salmon
bycatch of more than 5 fish during the months January-April.
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Figure 1-65. The distribution of tows in the foreign fisheries (1981-1989) with a chinook salmon
bycatch rate of more than 0.5 fish per metric ton during the months January-April.
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Figure 1-66. The distribution of tows in the foreign fisheries (1981-1989) with a chinook salmon
bycatch of more than 5 fish during the months May-August.
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Figure 1-67. The distribution of tows in the foreign fisheries (1981-1989) with a chinook salmon
bycatch rate of more than 0.5 fish per metric ton during the months May-August.
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Figure 1-68. The distribution of tows in the foreign fisheries (1981-1989) with a chinook salmon
bycatch of more than 5 fish during the months September-December.
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Figure 1-69. The distribution of tows in the foreign fisheries (1981-1989) with a chinook salmon
bycatch rate of more than 0.5 fish per metric ton during the months September-December.
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Figure 1-70. The distribution of tows in the JV fisheries (1981-1989) w1th a chinook salmon bycatch
of more than 5 fish during the months January-Apnl
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Figure 1-71. The distribution of tows in the JV fisheries (1981-1989) with a chinook salmon bycatch
rate of more than 0.5 fish per metric ton during the months January-April.
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Figure 1-72. The distribution of tows in the JV fisheries (1981-1989) w1th a chinook salmon bycatch
of more than 5 fish during the months May-August.
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Figure 1-73. The distribution of tows in the JV fisheries (1981-1989) with a chinook salmon bycatch
rate of more than 0.5 fish per metric ton during the months May-August.
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Figure 1-74. The distribution of tows in the JV fisheries (1981-1989) with a chinook salmon bycatch
of more than 5 fish during the months September-December.
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Figure 1-75. The distribution of tows in the JV fisheries (1981-1989) with a chinook salmon bycatch
rate of more than 0.5 fish per metric ton during the months September-December.
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Figure 1-76. The distribution of tows in the foreign bottom traw] for pollock fishery with a chinook
salmon bycatch of more than 5 fish (1981-1989).
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Figure 1-77. The distribution of tows in the foreign bottom trawl for Pacific cod fishery with a
chmook salmon bycatch of more than 5 fish (1981-1989).
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Figure 1-78. The distribution of tows in the foreign pelagic traw! for pollock fishery with a chinook
salmon bycatch of more than 5 fish (1981-1989).
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Figure 1-79. The distribution of tows in the domestic bottom trawl for pollock fishery with a chinook
salmon bycatch of more than 5 fish (1990-1993).
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Figure 1-80. The distribution of tows in the domestic bottom traw] for Pacific cod fishery with a
chinook salmon bycatch of more than 5 fish (1990-1993).
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Figure 1-81. The distribution of tows in the domesuc pelagic trawl for pollock fishery with a
chinook salmon bycatch of more than 5 fish (1990-1993).
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Figure 1-83. The distribution of tows in the JV bottom trawl for Pacific cod fishery with a chinook
salmon bycatch of more than 5 fish (1981-1989).
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Figure 1-84. The distribution of tows in the JV pelagic traw] for pollock fishery with a chinook
salmon bycatch of more than 5 fish (1981-1989).
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Figure 1-85. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower
graph) in the 1991 domestic traw] fisheries within defined areas and by season. (B=bottom pollock,
C=bottom cod, P=pelagic pollock).
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?’iguxe 1-86. Meat.l chinook bycatch rates (upper graph) and proportion of total hauls (lower graph)
in the 1991 domestic traw!l fisheries within defined areas and by season. (B=bottom pollock,
C=bottom cod, P=pelagic pollock).
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. and inook bycatch per iow (lower
Fi 1-87. Mean groundfish catch per tow (upper graph) and mean chinook
grag:lt:; in the 1991 domestic trawl fisheries within defined areas and by season. (B=bottom pollock,

C=bottom cod, P=pelagic pollock).
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Figure 1-88. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower
graph) in the 1990 domestic traw] fisheries within defined areas and by season. (B=bottom poliock,
C=bottom cod, P=pelagic pollock).
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Figure 1-89. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph)
in the 1990 domestic traw! fisheries within defined areas and by season. (B=bottom pollock, -
C=bottom cod, P=pelagic pollock).
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Figure 1-90. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow (lower
graph) in the 1990 domestic trawl fisheries within defined areas and by season. (B=bottom pollock,

C=bottom cod, P=pelagic pollock).
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Figure 1-91. Proportion of groundfish catch taken within the domestic bottom trawl for pollock
fishery in defined areas over all years. :
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Figure 1-92. Proportion of groundfish catch taken within the domestic bottom trawl for Pacific cod
- fishery in defined areas over all years.
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Figure 1-93. Proportion of groundfish catch taken within the domestic pelaglc trawl for pollock
ﬁshety in defined areas over all years.
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Figure 1-94. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower
graph) in the 1981 foreign traw! fisheries within defined areas and by season. (B=bottom pollock,

C=bottom cod, P=pelagic pollock).
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Figure 1-95. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph)
in the 1981 foreign trawl fisheries within defined areas and by season. (B-bottom pollock, C=bottom
cod, P=pelagic pollock).
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Figure 1-96. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow (lower
graph) in the 1981 foreign traw! fisheries within defined areas and by season. (B=bottom pollock,
C=bottom cod, P=pelagic pollock).
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Figure _1-97. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower
graph) in the 1982 foreign trawl fisheries within defined areas and by season. (B=bottom poliock,
C=bottom cod, P=pelagic pollock).
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Figure 1-98. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph)
in the 1982 foreign trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom
cod, P=pelagic pollock).
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Figure 1-99. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per-tow (lower
graph) in the 1982 foreign traw] fisheries within defined areas and by season. (B=bottom pollock,

C=bottom cod, P=pelagic pollock).
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Figure 1-100. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower
graph) in the 1983 foreign trawl fisheries within defined areas and by season. (B=bottom pollock,

C=bottom cod, P=pelagic pollock).
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figuxe 1-101. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph)
in the 1983 foreign traw] fisheries within defined areas and by season. (B=bottom pollock, C=bottom
cod, P=pelagic pollock).
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Figure 1-102. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow
(lower graph) in the 1983 foreign trawl fisheries within defined areas and by season. (B=bottom
poll% (2_=bonom cod, P=pelagic pollock).
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Figure .1-103. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower
graph) in the 1984 foreign trawl fisheries within defined areas and by season. (B=bottom pollock,
C=bottom cod, P=pelagic pollock).
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Figure 1-104. Mean chinook bycatch rates (upper graph) and proportion of total hanls (lower graph)
in the 1984 foreign trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom
cod, P=pelagic pollock).
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Figure 1-105. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow
(lower graph) in the 1984 foreign traw] fisheries within defined areas and by season. (B=bottom

pollock, C=bottom cod, P=pelagic pollock).
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Figure 1-106. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower
graph) in the 1985 foreign traw! fisheries within defined areas and by season. (B=bottom pollock,

C=bottom cod, P=pelagic pollock).
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Figure 1-107. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph)
in the 1985 foreign trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom
cod, P=pelagic pollock).
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Figure 1-108. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow
(lower graph) in the 1985 foreign traw] fisheries within defined areas and by season. (B=bottom
pollock, C=bottom cod, P=pelagic pollock).
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Figure 1-109. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower
graph) in the 1986 foreign trawl fisheries within defined areas and by season. (B=bottom pollock,
C=bottom cod, P=pelagic pollock).
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Figure 1-110. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph)
in the 1986 foreign traw] fisheries within defined areas and by season. (B=bottom pollock, C=bottom
cod, P=pelagic pollock).
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Figure 1-111. Mean groundfish catch perbtow (upper graph) and mean chinook bycatch per tow
(lower graph) in the 1986 foreign traw] fisheries within defined areas and by season. (B=bottom

pollock, C=bottom cod, P=pelagic pollock).
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Figure 1-112. Proportion of groundfish catch taken within the foreign bottom traw] for pollock
fishery in defined areas over all years.
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Figure 1-113. Proportion of groundfish catch taken within the foreign bottom trawl for Pacific cod
fishery in defined areas over all years.
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Figure 1-114. Proportion of groundfish catch taken within the foreign pelagic trawl for pollock
fishery in defined areas over all years.
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Figure 1-115. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower
graph) in the 1982 JV trawl fisheries within defined areas and by season. (B=bottom pollock,
C=bottom cod, P=pelagic pollock). '
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Figure 1-116. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph)
in the 1982 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod,
P=pelagic pollock).
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Figure 1-117. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow
(lower graph) in the 1982 JV trawl fisheries within defined areas and by season. (B=bottom pollock,
C=bottom cod, P=pelagic pollock).
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Figure 1-118. Proportion of total groundfish catch (upper graph) and tota] chinook bycatch (lower
graph) in the 1983 JV trawl fisheries within defined areas and by season. (B=bottom pollock,
C=bottom cod, P=pelagic pollock).
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Figure 1-119. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph)
in the 1983 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod,

P=pelagic pollock).
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Figure 1-120. Mean groundfish catch per tow (upper graph) and mean chinook bycénch per tow
(lower graph) in the 1983 JV trawl fisheries within defined areas and by season. (B=bottom pollock,
C=bottom cod, P=pelagic pollock).
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Figure }-121. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower
graph) in the 1984 JV wawl] fisheries within defined areas and by season. (B=bottom pollock,

C=bottom cod, P=pelagic pollock).
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Figure 1-122. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph)
in the 1984 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod,

P=pelagic pollock).
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Figure 1-123. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow
(lower graph) in the 1984 JV trawl fisheries within defined areas and by season. (B=bottom pollock,
C=bottom cod, P=pelagic pollock).
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Figure 1-124. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower
graph) in the 1985 JV trawl fisheries within defined areas and by season. (B=bottom pollock,

C=bottom cod, P=pelagic pollock).
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Figure 1-126. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow
(lower graph) in the 1985 JV trawl fisheries within defined areas and by season. (B=bottom pollock,
C=bottom cod, P=pelagic pollock).
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Figute 1-127. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower
graph) in the 1986 JV trawl fisheries within defined areas and by season. (B=bottom pollock,
C=bottom cod, P=pelagic pollock).
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Figure 1-128. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph)
in the 1986 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod,

P=pelagic pollock).
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. h per tow
Fi 1-129. Mean groundfish caich per tow (upper graph) and mean chinook bycatc
(lc:g\vu:r graph) in the 1986 JV trawl fisheries within defined areas and by season. (B=bottom pollock,

C=bottom cod, P=pelagic pollock).
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Figure 1-130. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower
graph) in the 1987 JV trawl fisheries within defined areas and by season. (B=bottom pollock,

C=bottom cod, P=pelagic pollock).
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Figure 1-131. Mean chinook bycatch rates (upper graph) and proportion of total hauls (1
. . yca ower h
in the 1987 JV trawl fisheries within defined areas and by season. (B=bottom pollock, C=bottogrlnap co)d,

P=pelagic pollock).
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Figure }-132. Mean groundfisi. catch per tow (upper graph) and mean chinook byca:cn per tow
(lower graph) in the 1987 JV traw! fisheries within defined areas and by season. (B=bottom pollock,

C=bottom cod, P=pelagic poliock).
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Figure 1-133. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower
graph) in the 1988 JV traw! fisheries within defined areas and by season. (B=bottom pollock, -
C=bottom cod, P=pelagic pollock).
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Figure 1-134. Mean chinook bycatch rates (upper graph) and proportion of total hauls (lower graph)
in the 1988 JV traw] fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod,

P=pelagic pollock).
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Figure 1-135. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow
(lower graph) in the 1988 JV trawl fisheries within defined areas and by season. (B=bottom pollock,

C=bottom cod, P=pelagic pollock).
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Figure 1-136. Proportion of total groundfish catch (upper graph) and total chinook bycatch (lower
graph) in the 1989 JV trawl fisheries within defined areas and by season. (B=bottom pollock,
C=bottom cod, P=pelagic pollock).
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Figuxe 1-137. Mean chinook bycatch rates (upper graph) and proportion of total hauis (lower graph)
in the 1989 JV trawl] fisheries within defined areas and by season. (B=bottom pollock, C=bottom cod,
P=pelagic pollock). ‘
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Figure 1-138. Mean groundfish catch per tow (upper graph) and mean chinook bycatch per tow
(lower graph) in the 1989 JV trawl fisheries within defined areas and by season. (B=bottom pollock,

C=bottom cod, P=pelagic pollock). .
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Figure 1-139. Proportion of groundfish catch taken within the JV bottom traw] for pollock fishery in

defined areas over all years.
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Figure 1-140. Proportion of groundfish catch taken within the JV bottom traw! for Pacific cod fishery
in defined areas over all years.
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Pelagic Trawl for Poliock

Proportion of groundfish catch taken within the JV pelagic trawl for poliock fishery in

defined areas over all years.
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Figure 1-141.

August 16, 1995

; o
e 3 5 £ x
2 c X
o 2 o e B 2
S o [ 3 2 8 s
O =x S5 T @™ >
RONEE RONZ
>
J
W 6861
m 8861
c
T S
9 8 1861 =
[
£ a
h [
m .m 9861
~ ——
a = | 5861
X0 —
£ L v861
L0
c P N S R
5 NN,
M €681
3 2861
o e =
@ ernowsaa-~-o 2
’ OCO0OO0OOO0O00O0 O 5
Joouyd Aseysy4 jo uoyuodouyd m




Figure 1-142. Comparison of the proportions of total groundfish catch within a 15, 10 or 5 mile
buffer distance from the 200 m contour in the domestic, foreign and JV fisheries. Bottom trawl for
pollock.
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Figure 1-143. Comparison of the proportions of total groundfish catch within a 15, 10 or 5 mile
buffer distance from the 200 m contour in the domestic, foreign and JV fisheries. Bottom traw] for

Pacific cod.
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Figure 1-144. Companson of the proportions of total groundfish catch within a 15, 10 or 5 mile
buffer distance from the 200 m contour in the domestic, foreign and JV fisheries. Pelagic trawl for
pollock.
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Figure 1-145. Comparison of the proportions of total chinook salmon bycatch within a 15, 10 or 5
mile buffer distance from the 200 m contour in the domestic, foreign and JV fisheries. Bottom trawl

for pollock.
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Figure 1-146. Comparison of the proportions of total chinook salmon bycatch within a 15, 10 or 5
mile buffer distance from the 200 m contour in the domestic, foreign and JV fisheries. Bottom traw!

for Pacific cod.
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Figure 1-147. Companson of the proportions of total chinook salmon bycatch within a 15, 10 or 5
mile buffer distance from the 200 m contour in the domestic, foreign and JV fisheries. Pelagic trawl

for pollock.
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Figure 1-148. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within
and outside of the 15, 10 and 5 mile buffer distances from the 200 m contour. Domestic 1991 trawl
fisheries for pollock and Pacific cod.
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Figure 1-149. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within
and outside of the 15, 10 and 5 mile buffer distances from the 200 m contour. Domestic 1990 trawl
fisheries for pollock and Pacific cod. '
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Figure 1-150. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within
and outside of the 15, 10 and 5 mile buffer distances from the 200 m contour. Foreign 1981 trawl
fisheries for pollock and Pacific cod.
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Figure 1-151. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within
and outside of the 15, 10 and 5 mile buffer distances from the 200 m contour. Foreign 1982 trawl
fisheries for pollock and Pacific cod.
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Figure 1-152. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within
and outside of the 15, 10 and 5 mile buffer distances from the 200 m contour. Foreign 1983 trawl
fisheries for pollock and Pacific cod.
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Figure 1-153. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within

jdc of the 15, 10 and 5 mile buffer distances from the 200 m contour. Foreign 1984 traw!
i?lﬁ&Mﬁm within and outside of contour zones -
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" Figure 1-154. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within
and outside of the 15, 10 and 5 mile buffer distances from the 200 m contour. Foreign 1985 trawl
fisheries for pollock and Pacific cod. T
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Figure 1-155. Mean groundfish catch (upper graph) and mean chinook b ithi

: d ycatch (lower h) within
and optsxde of the 15, 10 and 5 mile buffer distances from the 200 m contour. Foreign ?9?6 )txawl
fisheries for pollock and Pacific cod.
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Figure 1-156. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within
and outside of the 15, 10 and 5 mile buffer distances from the 200 m contour. JV 1982 trawl fisheries
for pollock and Pacific cod.
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Figure 1-157. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within
and outside of the 15, 10 and 5 mile buffer distances from the 200 m contour. JV 1983 traw! fisheries

for pollock and Pacific cod.

Mean groundfish catch within and outside of contour zones - JV

1983

300 1

250 +
§ 207 B Bottom Pollock
B
’é 150 B Bottom P. Cod
2 10 - - 8 Pelagic Pollock

8

o

All tows

Contour 15
Outside 15 §
Contour 10
Outside 10
Contour 5
Outside 5

Mean chinook bycatch within and outside of contour zones - JV
1983

B sottom Poliock
B Bottom P. Cod

Mean Chinook

B Pelagic Poliock

A" 'Ows Tronnioiinio DRSS potiiiiniin
Contour 5
Oms‘des CoLnoioavrriothiiiniioiiiiion

C ° e
3 m i
3 3 3 3
£ [ o [
5 2 5 =2
o © o ©O
Amend 21b - 183

August 16, 1995




Figure 1-158. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within
and outside of the 15, 10 and 5 mile buffer distances from the 200 m contour. JV 1984 traw] fisheries
for pollock and Pacific cod
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Figure 17159. Mean groundfish catch (upper graph) and mean chinook bycarch (lower graph) within
and outside of the 15, 10 and 5 mile buffer distances from the 200 m contour. JV 1985 wrawl fisheries
for pollock and Pacific cod.
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Figure 1-160. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within
and outside of the 15, 10 and 5 mile buffer distances from the 200 m contour. JV 1986 trawl fisheries

for pollock and Pacific cod.
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Figure 1-161. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within
and outside of the 15, 10 and 5 mile buffer distances from the 200 m contour. JV 1987 trawl fisheries

for pollock and Pacific cod.
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Figure 1-162. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within
and outside of the 15, 10 and 5 mile buffer distances from the 200 m contour. JV 1988 trawl fishenes

for pollock and Pacific cod.
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Figure 1-163. Mean groundfish catch (upper graph) and mean chinook bycatch (lower graph) within
and outside of the 15, 10 and 5 mile buffer distances from the 200 m contour. JV 1989 trawl fisheries

for pollock and Pacific cod.
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Figure 1-164. Hauls with a chinook salmon bycatch of more than 20 fish during the years 1990 -
1993 are plotted as dots. 200 m contour, contour buffer, and CVOA borders are indicated. 1/2°
latitude by 1° longitude blocks with higher salmon bycatch are identified wiht cross-hatch.




Figure 1-165. 8 blocks identified with high chinook salmon bycatch.




Figure 1-166. 9 blocks identified with high chinook salmon bycatch.




Figure 1-167. Top: Chinook salmon bycatch from 1990 for the months of January - April and
‘September - December expressed as a percentage of the total for that period. Bottom: Cumulative
percent of groundfish catch over the same period. The five identified areas can include portions of
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Figure 1-168. Top: Chinook salmon bycatch from 1991 for the months of January - April and

September - December expressed as a percentage of the total for that period. Bottom: Cumulative

percent of groundfish catch over the same period. The five identified areas can include portions of
i i 1 9 bhlacks)
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‘Figure 1-169. Top: Chinook salmon bycatch from 1992 for the months of January - April and .
September - December expressed as a percentage of the total for that period. Bottom: Cumulative

percent of groundfish catch over the same period. The five identified areas can include portions of
i i i ks)
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Figure 1-170. Top: Chinook salmon bycatch from 1993 for the months of January - April and
September - December expressed as a percentage of the total for that period. Bottom: Cumulative
percent of groundfish catch over the same period. The five identified areas can include portions of

__other areas (e.g. portions of the contour are contained in the 9 blocks).
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August 16, 1995

Figure 1-171. Bering Sea divided into 5 mutually exclusive areas. The percentage of total groundfish
catch taken in each of 5 non-overlapping areas during the months January-April and September-

December.
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Figure 1-172 Bering Sea divided into 5 mutually exclusive areas. The percentage of chinook salmon
bycatch taken in each of 5 non-overlapping areas during the months January-April and September-

December.
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Figure 1-173. Scatterplot of chinook bycatch vs depth of tow (upper graph), and chinook bycatch
rate vs depth of tow (lower graph) from domestic 1989-1991 fisheries.
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Figure 1-174. Scatterplot of chinook bycatch vs total groundfish catch in tow (upper graph), and
chinook bycatch rate vs total groundfish catch in tow (lower graph) from domestic 1989-1991

fisheries.
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Figure 1-175. Scatterplot of chinook bycatch vs duration of tow (upper graph), and chinook bycatch
rate vs duration of tow (lower graph) tow from domestic 1989-1991 fisheries.
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" Figure 1-176. Scatterplot of chinook bycatch vs time of tow teniev.al (upper graph), an_d chinook
bycatch rate vs time of tow retrieval (lower graph) tow from domestic 1989-1991 fisheries.
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- Figure 3-1. Location of blocks selected as approximating the spatial pattem of the 200 m contour.
The 2 Unimak blocks were selected as well.
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