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EXECUTIVE SUMMARY

Estimates of foreign Sebastes and Sebastolobus catch (rockfish) occurring off the West
Coast of the United States (U.S.) in 1965-76 may affect stock status determination for several
species of fish. Although this catch was substantial, only four rockfish stock assessments during
this 1965-76 period have included foreign catch estimates for those years. Species with estimates
are Pacific ocean perch (Sebastes alutus), yellowtail rockfish (S. flavidus), canary rockfish (S.
pinniger), and darkblotched rockfish (S. crameri). Those estimates were also only for the
Columbia and U.S. Vancouver International Pacific International North Pacific Fisheries
Commission (INPFC) Statistical Areas.

Stock assessment authors (cited throughout this document) used different techniques for
each of these four species to estimate foreign catch by year and INPFC area. The authors had to
allocate catch to species because the foreign countries reported rockfish catch only as “rockfish,”
“Pacific ocean perch,” or “other rockfish,” with limited information on actual species
composition. Allocation to INPFC area was also necessary because the Soviet Union generally
reported by U.S. state boundary, and none of the countries separated United States versus
Canadian catch in the Vancouver INPFC area. Japanese catches additionally had to be allocated
to calendar year because they were reported by fishing year. Use of different techniques to
allocate foreign catch to individual species, year, and INPFC area resulted in overlapping
allocation of catch in many years.

This document provides a consistent method of allocating foreign catch to all Sebastes
and Sebastolobus species by year and INPFC area. All available pertinent literature and data for
the period from 1965-76 were compiled and analyzed. Allocation involved four steps: 1) select
and derive estimates by species category, year, and INPFC area; 2) define fishing strategies (and
resulting species catch assemblages) used by the foreign fleet; 3) assign catch to fishing
strategy/catch assemblage by year and INPFC area; and 4) apply rockfish species compositions to
each assemblage-year-INPFC-area catch. Accomplishment of the four allocation steps involved
many decisions, most of which were specific to each country.

Soviet Union catch was both the largest component of total foreign catch and most
difficult to allocate. Literature found in step one had a wide range of 1966-68 catch estimates
and two methods of allocating to INPFC area. There was also conflicting information on both the
northern boundary of Washington-reported catch and species placement in catch categories (this
catch may or may not include all of Washington plus some British Columbia, Canada). Catch in
1966-68 was chosen by deriving independent estimates using vessel sightings and catch per
vessel day. INPFC estimates were chosen based on vessel sighting allocations. U.S. catch in the
Vancouver INPFC area before 1975 was estimated by subtracting Columbia-to-Conception
INPFC areas catch from Washington-to-California reported catch. This assumed the northern
boundary of Soviet catch reported as “Washington” was the U.S.-Canadian border. After 1974,
foreign trawl fishing was not allowed in the U.S. portion of Vancouver INPFC, so catch in that
area was assumed zero. Catch categories could not be resolved, so all catch categories were
combined. Categories could not then be used as a proxy for catch assemblage in step three. Two
alternative methods for steps three and four were developed and the results averaged. One
method relied on over-flight and nearby-vessel observations of catch, regulations, on-board
observer data (after 1976), and U.S. commercial catch species compositions. The other method
assumed that the commercial fleet fished similarly to the 1966-76 Soviet Union surveys. Survey
boats often fished with (and scouted for) the fleet in those years. Survey data was analyzed to
provide assemblage catch ratios and assemblage species compositions.

X1



Japan had the next largest catch but allocation was easier. Japan consistently reported by
INPFC area and “Pacific ocean perch” versus “Other” catch categories, although use of the
categories may have changed in response to regulations after 1972. They also appeared to use
fishing strategies similar to those used by the United States commercial trawl fleet. Allocation
decisions involved allocation from fishing year to calendar year, from Vancouver INPFC area to
U.S. and Canada, and use of catch categories. Although calendar-year catch estimates by INPFC
area were available from some sources, information by 1° longitude by 0.5° latitude block was
available only for fishing year (1 November - 31 October). In order to use that block data to
estimate U.S. catch in Vancouver INPFC area, fishing year catch was assumed to occur in the
later year (the year of the 31 October date), an assumption consistent with many literature
sources. Catch categories were assumed to represent Slope (Pacific ocean perch) versus Shelf
(Other) assemblages, except after 1972 when one-half Other was allocated to Slope. Shelf and
Slope species compositions in the U.S. landings data were then applied to the catch categories.

Poland, Bulgaria, East Germany, and Republic of Korea did not fish off the U.S. West
Coast until the end of the time period and had minimal catch. All countries except Republic of
Korea fished with trawl gear and appeared to employ strategies similar to the Soviet Union.
Soviet Union catch allocation methodology was therefore used for those countries. Republic of
Korea rockfish catch was mainly from longline and was assumed to be all Pacific ocean perch.

The estimates in this document decreased foreign catch estimates for Pacific ocean perch
and canary rockfish, and increased catch for the remaining assessed species. Estimated foreign
catch for 1965-76 was highest (>10000 t) for Pacific ocean perch (Sebastes alutus), shortbelly
rockfish (S. jordani), widow rockfish (S. entomelas), bocaccio (S. paucispinis), splitnose rockfish
(S. diploproa), darkblotched rockfish (S. crameri), and yellowtail rockfish (S. flavidus). Change
in the total catch (foreign plus domestic) for 1965-76 was greatest for Pacific ocean perch
(decreased), shortspine thornyhead (Sebastolobus alascanus) (increased), and widow rockfish
(increased).
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INTRODUCTION

Accurate assessment of fish stock status is dependent upon accurate knowledge of
historical catch. A stock is overfished if present spawning biomass is less than 25% of unfished
spawning biomass (PFMC 2000). The unfished level and percentage decline can change if the
amount of historical catch is altered (Rogers et al. 2000). Increasing historical catch estimates
typically leads to higher stock assessment estimates of unfished biomass and may result in
greater estimated declines in spawning biomass.

Substantial historical foreign catch occurred off the United States (U.S.) coasts of
Washington, Oregon, and California (WOC) during 1966-76. Before October 1966, the U.S. had
jurisdiction only within 3 nautical miles (nmi) of the coast (USBCF 1967). During the remainder
of the period, U.S. jurisdiction was extended to 12 nmi (USBCF 1967). In the earliest years, the
foreign fleets fished outside those boundaries with few restrictions. Agreements were made
regarding closed areas and targeting (USBCF 1967, 1968; TSC 1969, 1971), but catch quotas
were not instituted until 1973 (TSC 1973). In March of 1977, the Magnuson Fisheries
Conservation and Management Act extended the jurisdiction to 200 nmi (INPFCa 1977).

Rockfish (both Sebastes and Sebastolobus in those years) were a major component of the
foreign catch during 1966-76, but catches were not specified to species. Soviet fishermen did not
separate rockfish catch until 1973 (Parks and Dark 1972, Parks 1974, Fraidenburg et al. 1977,
INPFCa 1975), and then into two categories with unclear specifications (Larkins 1975, VNIRO
1978). Japan sorted into “Pacific ocean perch” (POP) versus “Other Rockfish” (Other) in all
years. POP is a market term that included unknown amounts of species other than Pacific ocean
perch (P.o.p.) (INPFCa 1974, Westrheim et al. 1972) (See Table 1 for scientific names of species
referred to in this document).

Foreign catch before 1977 has been included in only four WOC rockfish stock
assessments, with estimates for only Columbia INPFC area and the U.S. portion of the
Vancouver International North Pacific Fisheries Commission Statistical Area (INPFC area)
(Figure 1). Those assessments are Pacific ocean perch (lanelli et al. 2000) and canary (STAT
1999) in the Columbia and U.S. Vancouver INPFC areas, darkblotched coast-wide (Rogers et al.
2000), and yellowtail in the Eureka, Columbia, and S. Vancouver INPFC areas (lat. 49°-47°30'N)
(Tagart et al. 2000).

The four assessments differed in method of allocation of foreign catch to INPFC area,
year, and species. Pacific ocean perch, yellowtail, and canary estimates were adopted from
earlier assessments of the species. Pacific ocean perch relied on estimates from Westrheim et al.
(1972), Gunderson et al. (1977), and Fraidenburg et al. (1978). Allocations to the U.S. portion of
the Vancouver INPFC area were from lanelli et al. (1992). Yellowtail relied on Tagart (1988),
while canary used estimates from Golden and Demory (1984), with allocations to the U.S.
portion of the Vancouver INPFC area from Sampson and Stewart (1994). Darkblotched
estimates were 10% of Pacific ocean perch estimates (Rogers et al. 2000).

It is important that allocation of foreign catch to individual rockfish be completed in a
consistent manner. This would ensure that all foreign catch is allocated, yet the same catch is not
allocated to more than one species. The darkblotched assessment review panel (STAR 2000)
recommended development of a commonly agreed upon methodology. They also suggested
utilizing rockfish species compositions from recently available Soviet survey data from 1965-76.



Table 1. Common and scientific names for species mentioned in this document. Although presently
Sebastes are rockfish and Sebastolobus are thornyheads, we referred to both as rockfish, as was
done in 1965-77. For those Genus, only the first part of the common name is used in the

document. Assemblage designations for rockfish are according to PFMC (2000).*

Common Name Genus Species Assemblage
black rockfish Sebastes melanops nearshore
blue rockfish Sebastes mystinus nearshore
brown rockfish Sebastes auriculatus nearshore
olive rockfish Sebastes serranoides nearshore
quillback rockfish Sebastes maliger nearshore

. nearshore (north)
copper rockfish Sebastes caurinus shelf (south)
bocaccio rockfish Sebastes paucispinis shelf
canary rockfish Sebastes pinniger shelf
chameleon rockfish Sebastes phillipsi shelf
chilipepper rockfish Sebastes goodei shelf® (south)
cowcod rockfish Sebastes levis shelf (north)
flag rockfish Sebastes rubrivinctus shelf
greenblotched rockfish Sebastes rosenblatti shelf
greenspotted rockfish Sebastes chlorostictus shelf
greenstriped rockfish Sebastes elongatus shelf
halfbanded rockfish Sebastes semicinctus shelf
pink rockfish Sebastes €0s shelf
pinkrose rockfish Sebastes simulator shelf
pygmy rockfish Sebastes wilsoni shelf
redbanded rockfish Sebastes babcocki shelf
redstripe rockfish Sebastes proriger shelf
rosethorn rockfish Sebastes helvomaculatus shelf
rosy rockfish Sebastes rosaceus shelf
shortbelly rockfish Sebastes jordani shelf
silvergray rockfish Sebastes brevispinis shelf (north)
speckled rockfish Sebastes ovalis shelf
starry rockfish Sebastes constellatus shelf
stripetail rockfish Sebastes saxicola shelf
tiger rockfish Sebastes nigrocinctus shelf
vermilion rockfish Sebastes miniatus shelf
yelloweye rockfish Sebastes ruberrimus shelf
yellowtail rockfish Sebastes flavidus shelf’
widow rockfish Sebastes entomelas shelf’




Table 1. Common and scientific names for species mentioned in this document. Although presently
Sebastes are rockfish and Sebastolobus are thornyheads, we referred to both as rockfish, as was
done in 1965-77. For those Genus, only the first part of the common name is used in the
document. Assemblage designations for rockfish are according to PFMC (2000).* Continued.

Common Name Genus Species Assemblage
bank rockfish Sebastes rufus shelf (south)
slope (north)
aurora rockfish Sebastes aurora slope
blackgill rockfish Sebastes melanostomus  slope
darkblotched rockfish Sebastes crameri slope
Pacific ocean perch
(P.o.p.) rockfish Sebastes alutus slope” (north)
rougheye rockfish Sebastes aleutianus slope
sharpchin rockfish Sebastes zacentrus slope
shortraker rockfish Sebastes borealis slope
splitnose rockfish Sebastes diploproa slope
yellowmouth rockfish Sebastes reedi slope
dusky rockfish Sebastes ciliatus unknown
harlequin rockfish Sebastes variegatus unknown
northern rockfish Sebastes polyspinis unknown
longspine thornyhead Sebastolobus altivelis deepwater
shortspine thornyhead Sebastolobus alascanus deepwater
Dover sole Microstomus pacificus deepwater
sablefish Anoplopoma fimbria deepwater
Pacific hake Merluccius productus midwater

*A “north” assemblage is in Eureka, Columbia, and U.S. Vancouver INPFC areas, “south” is Monterey and

Conception INPFC areas.

" The species may also be caught in midwater as bycatch from targeting Pacific hake.



Figure 1. Map of INPFC areas off Washington, Oregon and California, United States. Areas referred to
in this document are often shortened to: Washington, Oregon, and California = WOC;
Washington and Oregon = WO; Washington = W; Oregon = O; California = C; Conception
INPFC = CON; Monterey INPFC = MON; Eureka INPFC = EUR; Columbia INPFC = COL;
U.S. Vancouver = UVAN (no British Columbia); entire Vancouver = VAN (includes part of
British Columbia).



Allocation could be made based on knowledge of fishing strategies and the resulting
species in the catch (assemblages). Rockfish species separate based on bottom depth, depth in
the water column, and latitude (Eschmeyer et al. 1983). Different target species therefore lead to
different fishing strategies, which in turn lead to different species in the catch, including both
targeted and not targeted (incidental) species (Rogers 1994).

The specific objective of this document was to use information on fishing strategies and
assemblages to allocate all WOC foreign rockfish catch in 1965-76 to species by year and INPFC
area. Catch allocation involved: 1) selection and estimation of WOC rockfish foreign catch for
1965-76 by INPFC area, year, and reporting category; 2) definition of fishing strategies/catch
assemblages; 3) partition of catch by fishing strategy/ catch assemblage; and 4) application of
assemblage species proportions to assemblage catch in each area and year. After completing the
allocation, it was compared to those done previously in stock assessments. Additionally, it was
discovered that there was no foreign catch in these areas in 1965, so the data in this document
covers 1966-76.

INPFC areas referred to in this document are often shortened in tables and figures as
follows: Washington, Oregon, and California = WOC; Washington and Oregon = WO;
Washington = W; Oregon = O; California = C; Conception INPFC = CON; Monterey INPFC =
MON; Eurcka INPFC = EUR; Columbia INPFC = COL; U.S. Vancouver = UVAN; entire
Vancouver = VAN.






METHODS AND RESULTS

Combined methods and results were presented separately for each allocation step and the
final comparison with past estimates. A summary is provided at the beginning of each step,
referring to tables and figures with final results, as well as decisions involved and their potential
consequences. Decisions and calculations required were often complex and specific to each
country, so each summary is followed by detailed information. This detailed information refers
to tables and figures placed in separate appendices for each step. Those appendix tables include
intermediate worksheets leading to the final results and data summaries for difficult-to-obtain
literature.

Step 1. Catch by Area, Year, and Category
Summary

In step one, catch was allocated by INPFC area, calendar year, and reporting category.
Catch estimates during 1966-76 were available in the literature for the Soviet Union (1966-76),
Japan (1966-76), Poland (1973-76), Republic of Korea (1975-76), Bulgaria (1976), and East
Germany (1976). International North Pacific Fisheries Commission Proceedings and documents
were the primary source of information. Other sources included United States Bureau of
Commercial Fisheries, Reports of the Technical Sub-Committee of the International Trawl
Fishery Committee Regulations (re-named Technical Sub-Committee of the International
Groundfish Committee in 1972), and International North Pacific Fisheries Commission
Statistical Yearbooks.

Utilizing available catch estimates involved several decisions (Table 2). Original catch
reports from foreign countries were not always available, and sources citing them did not always
agree. Sources also disagreed on how to allocate reported catches to INPFC area and calendar
year. Estimates for the U.S. Vancouver INPFC area were not available in literature, so they had
to be calculated from combined U.S. and Canadian Vancouver INPFC area catch. Details of the
calculations varied by country, but for all countries except the Republic of Korea, U.S.
Vancouver INPFC area catch in 1975-76 was assumed to be zero. Foreign trawling was
prohibited in that area in those years (TSC 1976).

Resulting catch used for allocation to fishing strategy/species assemblage is in Table 3.
Most rockfish catch occurred in 1966-68 in Columbia and Monterey INPFC areas (Figure 2).
The Soviet Union caught most of the fish (Figure 3).

Details

Soviet Union

Soviet Union catch decisions greatly influenced total foreign catch (Table 2). Catch
reports written by the Soviet Union were available only for 1974-76 (Soviet Union unpubl. data,
VNIRO 1978) (Table A-1). In those years, they used market categories “Rockfishes” (Rockfish)
versus “Other Rockfishes” (Other). Original reports were not available for 1973, but sources



reported sorting into Other versus POP (Fraidenburg et al. 1977, Parks 1975). Sources cited in
Table A-1 assigned various names to pre-1973 unsorted rockfish and the 1974-76 “Rockfishes”
category. Rockfish is the term used for those catches, regardless of names used in the citations.
Catch estimates were matched when necessary.

The Soviet Union reported catch by INPFC area only for 1973 (Parks 1975), 1975, and
1976 (VNIRO 1978). Except for 1966-68, differences among catch estimates in Table A-1 in
Appendix A were based on method of INPFC area allocation.

1966-68 Catches—Catch estimates for 1966 were available from only a few sources and had a
wide range (Table A-1). WOC estimates were either 40,000-50,000 t (Forrester et al. 1978,
Canada 1969) or about 10,000 t (TSC 1967, INPFCa 1969, FAJ 1973, USBCF 1968). USBCF
(1968) stated the 10,000 t came only from Washington and Oregon. There were also
inconsistencies in the citations. INPFCa (1969) reported 10,000 t, yet cited Canada (1969),
which actually had a 50,000 t estimate. Forrester et al. (1978) stated Soviet “catches in the
Columbia-to-Charlotte INPFC areas rose to 45,000 t in 1967,” yet their 1966 estimate for those
areas totaled 74,000 t.

Most sources consistently reported WOC estimates of 37,611 tin 1967 and 16,251 t in
1968 (Table A-1). The exceptions were the much lower 10,000 t in 1967 and 5,000 t in 1968
(Canada 1969, FAJ 1973).

To examine further the 1966-68 discrepancies, catch is estimated using information on
effort and catch rates (Table A-2). (Summaries of citations utilized are in Tables C2-C5.) Effort
was vessel days by vessel size category. Monthly average numbers of vessels sighted off WO in
1966-67 were taken from Hitz (1970). Monthly average number of vessels off California in 1966
and WO in 1968 were estimated from information in USBCF (1966, 1968). Effort directed
specifically towards rockfish in 1966 was estimated from information in INPFCa (1966), USBCF
(1966, 1967), Jewel et al. (1966) and Pattie (1966). The Soviet Union targeted both slope
rockfish and Pacific hake in May and part of August 1966 (USBCF 1966). Sources varied on the
amount of rockfish targeting in 1967 (INPFCa 1967, USBCF 1967). The maximum estimate is
used: 1 January to 13 April 1967 (INPFCa 1967). In 1968, all effort during that period was
considered rockfish-directed (USBCF 1968). Four estimated catch rates (t rockfish per trawl
vessel day) were applied to the effort estimates (Table A-2). For all estimates, it is assumed the
fleet fished every day. The estimated ranges were generally comparable to the range of estimates
in literature.



Table 2. Summary of decisions made in deriving foreign catch estimates for 1966-76 off the coasts of Washington, Oregon, and California
(WOC) by INPFC area and calendar year. Potential bias is the maximum amount the catch resulting from the decision is over or under
the alternatives. Decisions are listed in order in which they were done and amount of bias may depend upon the earlier decisions. For
U.S. Vancouver (UVAN) allocations, the bias is based on comparing allocating all or none of the Vancouver catch to the U.S. portion.

Cowmiry Decision Potential Bias
over (t) under (t)
Soviet 1066-1948 catch estimates AREA2 anoan
WAMN-COM INPF C using wessel sightingand U5, by subtracting for 19467-1972,1974 17127 34974
1966 to INPFC based on wessel sightings 0 0
Mo UV AN catch in 1975 and 1974 a 511
Japan Fiching yearto Calendar Year a00 077
VAN assumning POF catch distributes evenly in blocks E& F 2503 4091
I AM assuming Other Catch distributes evenly by effort inblodss E&EF 1o7a 1723
Mo TIWVAN catch in 1975 and 1974 7300
Faoland 1973 WOC catch was an error 8
UVAMIn 1974 based on subtraction from WOC ] f
Mo UVAM catch in 1975 and 1974 16917
Uze IMPFC estimates not WOC estimates in 1975 104
"other species” do not includerockfish in 1974 260
F.ofKorea Select catch estimates 42
Mo TIWVAN catch in 1975 34
UWVAN in 1976 based on subtraction from WoOC 29 44
Bulgaria Mo TIWVAN catch in 1976 33
E. Gennany Mo UVAN catchin 1976 41




Table 3. Step one results: Catch (t) by INPFC area and year for each country and reporting category. Catches in bold assumed to be all Pacific

ocean perch.

Area Country Cateoory fifi 67 68 69 70 71 72 73 T4 75 76

AR Boviets POPFfrock* Fall 4171 1959 543 620 al3 865 L] 174 0 0
Japan POF 2473 1445 g 57 193 171 213 451 0 0
Poland POF 26
F.ofKorea POP 29
aoviets other 233 43
Japan other 198 3 35 53 57 134 1330 0 0
Total 7319 fa50 3603 554 710 1059 1093 957 2024 0 29

COoL Sowiets POPfrock 7532 15437 4544 1699 19910 1649 957 530 1301 784 607
Japan POF 3850 4374 1 38 276 aal 0 0 0 0
Poland POF 04 30
Bulgaria POF 80
E. Gemmany FPOP 85
F.ofKorea POF 34
moviets other 2532 57 g 19
Japan other 440 0 3l 29 558 1450 0 195 190
Poland otherfrock Ta0 247
Bulgaria other 3
E. Gemmany  other 3
Taotal 47532 19487 B57 R 1699 2059 1954 2395 4551 1452 1807 1337

* “/” indicates “or”
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Table 3. Step one results: Catch (t) by INPFC area and year for each country and reporting category. Catches in bold assumed to be all Pacific

ocean perch. Continued.

Area Country Category i1} 67 68 69 70 71 72 73 T4 75 76
EUER Sowiets POPfrock 1 3 4540 21 258 83 373 201 263
Japan POF 59 131 0 &l 433 1 1 1
Bulgaria POP 41
Fast Germany POF 44
E. ofKorea FOP T
moviets other 0 0 0 0 0 708 7 3 g
Japan other 147 0 12 1409 119 15 1
Poland otherfrock 577 157
Bulgaria other 1
Fast Germatty  other 2
Total 1 95 4877 21 4 1 350 2633 400 7oA SR8
LIOH moviets POPfock ala0 17766 4509 360 0 0 129 19 Lad 15 35
Japan POF 0 1 29 23 1 0 138 1 1 1
Bulgaria POP 7
F. ofKorea POFP 22
Sowiets other 1 0 0 0 1 1 0 23234 12 1anz 1461
Japan other 4 I I I I 1015 5322 Bag A5
FPoland otherfroclk 1135 23
Bulgaria other 229
Fast Germany other 244
Total al50 17766 4904 389 23 1 128 3407 59035 3023 2708
CON Japan POP 0 0 0 1 1 0 0 12 1 1
F. ofKorea POP 3
Japan other 0 1 1 0 454 57 1 1
Total 1 0 0 0 1 1 0 454 (a9 1 3
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Figure 2. Foreign catch off Washington, Oregon, and California by INPFC area.
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Two rockfish catch rates (high and low) were derived by applying a range of vessel-size
catch ratios to April 1966 vessel and catch estimates. In April 1966, U.S. Bureau of Commercial
Fisheries estimated the Soviet fleet of 22 medium and 7 large vessels caught less than 450-855 t
per day (USBCF 1966). Large vessels were variously estimated to catch 2.6 (Ketchen 1980), 3.2
(Bailey et al 1982), 2-6 (Polutov et al. 1966), 5-6 (USBCF 1967), or up to 6-7 (USBCF 1968)
times that of a medium vessel in the same time period. A low catch rate of 30 t per large vessel
day was based on the assumption that in the April 1966 fleet, 2.6 medium vessels equaled 1 large
vessel (15 large vessels = 22 medium vessels and 7 large vessels) and the fleet caught 450 t per
day. A high catch rate of 85 t per large vessel day was based on the assumption that in the April
1966 fleet, 7 medium vessels equaled 1 large vessel (10 large vessels = 22 medium vessels and 7
large vessels) and the fleet caught 855 t per day. For 1967 and 1968, those catch rates were
reduced by 67% and 35% respectively, using reductions in domestic P.o.p. catch rates
(Westrheim et al. 1972).

The fleet would therefore have the equivalent of 10-15 large vessels
(7 +1[22/7] to 7 + [22/2.6]),
with large vessel catch per day of less than 30-85 t (<450/15 to 855/10).

The other two catch rates were for Soviet fleets fishing off Canada and Alaska. One was
1966-68 information provided by Ketchen (1980) for British Columbia, Canada. He estimated
that all vessels made four tows per day, and provided rockfish catch per tow by calendar quarter,
year, and vessel size. The other was average Soviet catch per month and vessel size off Alaska in
1964 (one year after the fleet arrived) (Polutov et al. 1966). Those estimates are used only for
1967, one year after the fleet began fishing WOC.

After considering all information, higher estimates were selected for all three years. The
high estimates for 1967 and 1968 were chosen because they were found in the majority of
literature. The calculations indicate 1968 may be overestimated (Table A-2), but they did not
include incidental rockfish caught while targeting Pacific hake. For 1966, 41,000 t was used,
rather than the 10,000 t or 50,000 t alternatives. The selected estimate was intermediate in the
calculations, while the minimum calculation was twice 10,000 t (Table A-2). The 41,000 t also
came from Forrester et al. (1978), who was one of the sources of selected 1967 and 1968
estimates.

Allocation to INPFC area—When the Soviet Union did not report by INPFC area, they used
state or province boundaries. In 1966-72, they reported by larger statistical areas (Parks and
Dark 1972, Parks 1974). In most, if not all of those years, they reported by WO versus
California. The area to the north was British Columbia (BC). In 1974, they reported catch by
U.S. state boundary (Soviet Union unpubl. data, Parks 1976).

The boundary between their WO- and BC-reported catches is unclear (Figure A-1). In
describing Soviet Union reporting areas for 1967-70, Parks and Dark (1972) presented a 1971
map with the boundary at 48°30'N. A table of 1967-73 Soviet Union catch “as reported by the
Soviet Union to the U.S.” also placed the boundary at 48°30'N (INPFCa 1975). That table cited
Larkins (1975), but actually used only his 1973 estimate (Table A-1). Larkins (1975) presented a
combined table for all nations, with the boundary specified as 47°30'N. Ketchen (1977, 1980)
stated the boundary changed from year to year, but inconsistently described the changes.
Ketchen (1977) placed it at 48°30'N in 1968, 1971, and 1972, between PFMC Areas 3C and 3B
(Figure A-1) in 1969 and 1970, and 47°30'N in 1974 and 1975. Ketchen (1980) said the 1968-69
boundary was 47°30'N (which he equated with the bottom of PFMC Area 3B). Tables in
Ketchen (1980) placed the 1968-72 boundary between PFMC Areas 3C and 3B.
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One way of allocating Soviet Union catches to INPFC area was to place WO catch in the
Columbia INPFC area and part or all of BC catch in the Vancouver INPFC area. This would be
accurate if the Soviet Union used 47°30'N as the boundary between WO and BC (Figure A-1).
Forrester et al. (1983) placed WO in the Columbia INPFC area for 1971, 1972, and 1974, and
stated BC was Vancouver and Charlotte INPFC areas combined (Table A-1).

An alternative method was based on U.S. and Canadian vessel sighting reports (Parks and
Dark 1972, U.S. 1973, Parks 1974, Parks 1975, Parks 1976). This was available for 1967-72 and
1974. Catch per INPFC area and month was calculated by multiplying quarterly catch as
reported by the Soviet Union by proportions of fishing vessels sighted in each INPFC area within
the reporting area (Parks and Dark 1972). Assuming correct information on Soviet Union
reporting area boundaries, this method would adjust for any yearly boundary changes. Columbia
INPFC area catch was always less than WO catch, while Vancouver INPFC area catch was often
more than BC catch (Table A-1).

The vessel-sighting method of allocation to INPFC area was selected. It provided the
only allocations for Conception-to-Eureka INPFC areas. In addition, the 1967 and 1968 catch
calculations in Table A-2 indicate the boundary between WO and BC was above 47°30'N. The
calculations for WO included vessels sighted in the U.S. Vancouver INPFC area, yet only the
1968 high estimate exceeded the selected literature estimates for WO. If the Soviet Union had
included only Columbia INPFC area catch in WO, the catch estimates would logically have been
greater than their reports.

The U.S. portion of the Vancouver INPFC area was calculated for 1967-72 and 1974 by
subtracting Conception-to-Columbia INPFC areas catch from WOC catch estimates (Table A-3).
For 1973, the 1972 and 1974 average percent U.S. was used. This method assumed the vessel
sighting allocations to INPFC area were accurate and the Soviet Union boundary between WO
and BC was the U.S.-Canadian border (Figure A-1). U.S. Vancouver INPFC area catch was
estimated at 25-99% (59% average) of the total Vancouver INPFC area catch, and 50% of the
Washington catch.

The method of allocating to INPFC area and calculating the U.S. Vancouver portion
could have led to either over or under-estimation of total catch in 1967-74 (Table 2). If the
Soviet Union reported WO catch using a 48°30'N cutoff and the vessel sighting method was
correct, some U.S. Vancouver INPFC area catch in 1967-72 and 1974 may have occurred in
Canada (Figure A-1). If the reporting border was 47°30'N, catch was underestimated.

Since 1966 catch was available only for WOC combined, vessel sightings were used to
allocate it to INPFC area. December catch was solely from Monterey (USBCF 1967). The low
estimate and Ketchen’s estimate in Table A-2 indicated 15% of the 1966 catch occurred in
December. Monterey INPFC area catch was therefore estimated at 6150 t (15% of 41,000 t
WOC catch). Maps of vessel locations off the coasts of Oregon and Washington were not
substantially different in 1966 and 1967 (Hitz 1970), so remaining 1966 catch was placed in the
U.S. Vancouver and Columbia INPFC areas using 1967 percentages, 21% and 79% respectively.
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Japan

Catch reports written by Japan were available for almost all years and market categories
(Takahashi 1968, FAJ 1969-70, Yamaguchi 1971-76, Sasaki 1977) (Table A-4). All sources
consistently reported catch by two market categories: Other and POP.

Japanese catch decisions had less effect than Soviet Union decisions on total foreign
rockfish catch (Table 2). Japan almost always reported by INPFC area rather than state
boundaries. POP catch and trawl hours in 1" longitude by 0.5° latitude blocks were also
available, aiding allocation to the U.S. portion of the Vancouver INPFC area. Yearly
information, however, was presented in terms of fishing year (1 November to 31 October) rather
than calendar year.

Allocation to calendar year—Sources had two ways of allocating catch from fishing year to
calendar year. One was to assign all catch to the later year (1 November 1966 - 31 October
1967 = 1967). This was done by Fraidenburg et al. (1977) and Canada (1969). Calendar year
estimates were also derived by summing catch by month (Table A-5). Although only monthly
reports for 1966-1968 (INPFCb 1967-69) could be located, yearly estimates from Forrester et al.
(1978, 1983) and Larkins (1975) equaled the summed months for those years.

Although the summed monthly estimates were more accurate representations of calendar
year, all fishing year catch was assigned to the later year. This was done to utilize the 1°
longitude by 0.5° latitude block data, which were available only by fishing year. This choice may
have under- or over-estimated the catch depending upon allocation of 1968 Other rockfish catch
to INPFC area (Table 2).

Allocation to INPFC area—To allocate catch to the U.S. Vancouver INPFC area, catch and
effort were assumed to be distributed evenly within the 1° longitude by 0.5° latitude reporting
blocks. Based on area calculations, the U.S. Vancouver INPFC area included 63% of the long.
125-126°W by lat. 48°-48.5°N block, 77% of the 126°-127°W by 47.5°-48°N block, 4% of the
126°-127°W by 48°-48.5°N block, and all 47.5°-48°N blocks less than 126°W (Figure A-2). The
U.S. Vancouver INPFC area catch of POP was calculated by applying those percentages to each
block’s catch and then totaling the catches (Table A-5). For Other rockfish, catch by block was
not available, so trawling hours were used as a proxy for catch. The proportion of Vancouver
INPFC area trawling hours spent in the U.S. zone was applied to Vancouver INPFC area catch
estimates (Table A-5). Less than 42% POP and 40% Other was allocated to the U.S. portion.

Other rockfish in 1968 had to be allocated to INPFC area. Catch was only available for
WOC rather than INPFC area (Fraidenburg et al. 1977). Trawl effort (hours) in that year was
477 (24.5%) in U.S. Vancouver INPFC area (Table A-6), 1106 (56.8%) in Columbia INPFC
area, 355 (18.2%) in Eureka INPFC area and 9 (0.5%) in Monterey INPFC area (INPFCa 1969).
Those percentages of trawl effort were applied to the total catch (810 t).

Poland

Catch estimates for Poland were available for 1973-76 (Table A-7). Decisions involved
use of 1973 catch, allocation of 1974 catch to INPFC area, choice of catch in 1975, and
disposition of “other species” catch in 1976 (Table 2). The 1973 P.o.p. catch (8 t) was not used.
It was found in only one source (Murai et al. 1981) and was not included previously in P.o.p.
assessments (Fraidenburg et al. 1978). In 1974, U.S. Vancouver catch (26 t) was calculated by
subtracting Columbia INPFC area catch (94 t) (Fraidenburg et al. 1978) from WOC catch (120 t)
(Murai et al.1981). P.o.p. estimates in Conception-to-Eureka INPFC areas were not available for
1975. They were assumed zero, but may have been 104 t. Total selected catch for 1975 was
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2534 t (Table A-7). This was 104 t less than the 2638 t WOC estimate from Murai et al. (1981).
For 1976, the lower range from Murai (unpubl. data a) was used. This was compatible with
Murai et al. (1981). The upper estimate included “other species,” which may or may not contain
rockfish.

Bulgaria and East Germany

Only one source had Bulgarian and East German catch estimates (Table A-7). Gunderson
(unpubl. data) derived POP and Other rockfish estimates by applying 1976 Soviet Union catch
ratios (POP/ Pacific hake and Other rockfish/Pacific hake by INPFC area) to 1976 Bulgarian and
East German Pacific hake catch. Those POP estimates for Vancouver and Columbia INPFC
areas were utilized as P.o.p. by Fraidenburg et al. (1978). That methodology was used to derive
the catch estimates, but ratios were based on Soviet Union catch selected for this document
(details are presented in Table C-12).

Republic of Korea

Decisions for Republic of Korea catch were choice of estimates and allocation to the U.S.
Vancouver INPFC area in 1976 (Table 2). Republic of Korea estimates by year and INPFC area
were available only in handwritten notes (Murai unpubl. data b) (Table A-7), so those estimates
were used. Estimates for combined Conception-to-Vancouver INPFC areas differed only slightly
from WOC rockfish catch reported by Pruter (unpubl. data), Murai et al. (1981), and NMFS
(1977). Republic of Korea rockfish catch in 1976 was from longline (Table A-7), so some may
have occurred in the U.S. Vancouver INPFC area. The U.S. portion was calculated by
subtracting Columbia and Eureka INPFC area catch from WOC catch (208 — 179 =29 t).

Step 2. Defining Rockfish Fishing Strategies/Assemblages

Summary

Potential catch assemblages of rockfish species resulting from foreign fishing strategies
were defined using three types of information. The first type was assemblage definitions used by
U.S. fisheries managers (included in Table 1). The second type was species compositions from
known fishing strategies employed in years as close to 1966-76 as possible. The third type was
mutivariate analysis of Soviet Union survey catch data collected off WOC in 1966-76.

All three sources agreed that there were rockfish assemblages targeted in deeper versus
shallow water and an assemblage caught incidentally while targeting Pacific hake. We will refer
those assemblages as Slope (assemblage targeted in deeper water ), Shelf (assemblage targeted in
shallower water) and Hake Incidental (assemblage caught while targeting Pacific hake). The
Soviet Union survey data and present definitions further indicated that species caught while
targeting rockfish in shallower water in more southern areas were distinct from those caught
while targeting rockfish in shallow water mainly in areas to the north. We refer to those as
Southern Shelf (assemblage caught with that strategy) and Northern Shelf (assemblage caught
with that strategy). Available species compositions from known strategies did not include data
from California, so there was no information on a possible Southern Shelf assemblage. Current
definitions also separated near-shore species from shelf species. The foreign fleet did not
generally fish nearshore, so we did not define a separate nearshore assemblage. When catch of
those species did occur, it was included in the shelf assemblages.
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Details

Current Definitions

Strategies targeting rockfish using bottom trawls are presently believed to catch three
assemblages: near-shore, shelf, and slope rockfish (Table 1, PFMC 2000). Shortspine and
longspine are caught with sablefish and Dover sole using bottom trawls at slope depths. Those
species are, however, sometimes caught with slope rockfish (Rogers and Pikitch 1992). Some
shelf and slope rockfish species may also be caught in midwater fisheries. Widow are targeted in
midwater with yellowtail caught incidentally (Tagart et al. 2000). Pacific hake are also targeted
in midwater with incidental catches of widow, yellowtail, Pacific ocean perch (Dorn 1998), and
chilipepper (Rogers and Bence 1992).

Known Strategies in Early Years

Assemblages caught in early years were consistent with current definitions (Tables B-1,
B-2). Oregon and Washington commercial fisheries market categories in 1966-76 represented
slope (POP) and shelf (Other) (Douglas 1998). The only difference from current species
placement was that shortspine catch was included in slope rockfish and black in shelf rather than
near-shore rockfish (Table B-1). Bottom trawl surveys investigating P.o.p. (a slope species) in
1965 (Westrheim 1967) and 1968-70 (Gunderson 1997) caught species compositions consistent
with slope rockfish. The 1965 surveys, however, had shallower average bottom depth and caught
higher proportions of shelf rockfish.

Two sources of known midwater Pacific hake targeting indicated about 1% rockfish to
Pacific hake with yellowtail and widow the primary incidental rockfish species (Table B-2). One
set of data was from the 1966-67 domestic Pacific hake fishery, which operated off northern
Oregon and Washington (Nelson 1970). The other was from the foreign fishery in Eureka and
Columbia INPFC areas after 1976 when pelagic gear was required (Edwards et al. 1981).
Foreign trawling was restricted in U.S. Vancouver INPFC area and most of the Monterey INPFC
area after 1975 (INPFCa 1975). In 1977, 10 tows were observed in the Monterey INPFC area,
and there was no incidental catch of rockfish (French et al. 1978).

Two other sources provided coast-wide information, one using midwater gear with no
specific target and the other targeting Pacific hake without a specific gear (Table B-2). Rockfish
species caught in a 1977 midwater survey with a 3.2 cm (1.25 in) codend liner were mainly
yellowtail and widow. In the Monterey INPFC area, however, shortbelly dominated (Dark et al.
1980). The Pacific hake joint-venture fishery began in 1978 and was not restricted in terms of
gear, except possibly a minimum mesh size of about 5 cm (2 in) (TSC 1969). Fish were caught
by U.S. fishermen and delivered at-sea to foreign vessels. The 1978-83 percentage of rockfish to
Pacific hake was less than 2% and widow and yellowtail again dominated in the northern areas.
Monterey INPFC area incidental rockfish catch was chilipepper and bocaccio, however only a
small amount was caught.

Soviet Survey Data

To supplement information on known strategies, Soviet survey data collected during
1966-76 was analyzed. As mentioned, the darkblotched assessment review panel requested this
data be examined to help allocate foreign catch to species (STAR 2000). The principal mission
of the survey was to investigate fishery resources off U.S. and Mexican coasts for future Soviet
exploitation (USBCF 1966). Soviet research vessels also sometimes accompanied the fishing
fleet to locate schools of fish (USBCF 1966, 1967). Survey assemblages may therefore give an
indication of foreign fleet commercial strategies. The survey was, however, not subject to
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commercial fleet regulations (offshore distance, mesh size, closed areas, etc.) (USBCF 1966).
The survey used “flare” bottom trawls with codend mesh of 2 cm (0.8 in) and vertical opening of
6-8 m (Ermakov and Stepanenko 1996).

Catch weight of rockfish species and Pacific hake in individual hauls was used to define
groups of species which were consistently caught together. Information available was either
catch weight, catch number, or both. When both were available, the average weight for each
species (Table B-3) was calculated. When only numbers were available, average weight was
multiplied by number to estimate species weight. Species that averaged less than 2% of catch
weight or were in less than 2% of tows were not included in the multivariate analyses, because
rarely occurring species can distort such analyses. All species, however, were used to compare
tows after they were grouped together.

Multivariate techniques were group average clustering (Sneath and Sokal 1973) of a
Bray-Curtis dissimilarity index (Bray and Curtis 1957) and detrended correspondence analysis
(DCA) (Hill 1979). Those techniques have been used to define species assemblages in more
recent catch data (Rogers and Pikitch 1992). Many small clusters of tows split off at very high
levels of dissimilarity. To achieve a few clusters which could represent assemblages, clusters
were selected at different levels (Table B-4). Assemblages were defined using four clusters with
the most tows: Slope (cluster A), Hake Incidental (cluster B), South Shelf (cluster C), and North
Shelf (cluster F). The South Shelf assemblage was more similar to the Hake Incidental
assemblage than to the North Shelf assemblage, so the two shelf groups could not be combined.
The names were based on dominant species, tow locations, bottom depth, and distance the gear
was above bottom (Table B-4). Those four groups contained 92% of the 4301 tows. DCA
ordination analyses were consistent with separation of the species dominating those four
assemblages (Figure B-1). The first axis separated Slope versus shelf species. The second axis
separated South Shelf versus North Shelf species.

Step 3. Catch Allocation to Fishing Strategies/Assemblages

Summary

Strategies were described and reporting categories considered as a proxy for catch
assemblage. Descriptions for each country were based on regulations, overflight surveillance and
other observations, and catch ratios of rockfish to Pacific hake. Regulations were primarily
available in Technical sub-committee of the International Trawl Fishery Committee (TSC).
Original U.S.-Canadian surveillance reports on locations of vessels and observed catches were
available only for Washington from small vessels in 1966 (Jewell et al. 1966, Pattie 1966) and
overflights in 1967-68 (WSFD unpubl. data). Secondary sources for 1966-68 surveillance were
available in USBCF and INPFCa publications and in Hitz (1970). For rockfish-to-Pacific-hake
catch ratios, Pacific hake catches were selected and calculated similarly to rockfish catch (see
catch section above).

Allocation was not always clear-cut. Ratios of Pacific-hake-to-rockfish in commercial
catches and ratios of assemblage catches in Soviet Union surveys were both utilized. Decisions
made are summarized in Table 4. Allocations were made using two methods for all countries
except Japan. The first method allocated 11% to Hake Incidental, 21% to Shelf, and 68% to
Slope for all years and INPFC areas combined. The second method allocated 37% to Hake
Incidental, 31% to Shelf assemblages, and 32% to Slope assemblages. Actual percentages were
likely intermediate between the two methods presented in Table 5.
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Table 4. Decisions and assumptions made in allocating foreign rockfish catch to species.

Soviet Union, Poland, Bulgaria, and East Germany
Ilethod 1 17 Hake Incidental 18 1% of hake catch for &l areas and years
&3 Only Hake Incidental and Slope caught in EUR, COL, and TWAN
3 MON survey ratio of Shelf to Slope (minus shorthelly, half-banded, and pygmy) applies to flest
4y Domestic landings are from only Shelf and Slope strafegies
51 Bhelf and slope rockfish are not caught together
fi) Same mesh size used in domestic and foreign fleets
Ty Same discarding by domestic and foreign flests
&) Bame areas and depths fished wathin each INPFC area
) Two time pertods (1 266-1971, 1972-1976) express trends over time for slope and shel £
107 Flag in EUR iz redhanded
113 Unspecified rockfish distnbutes to shelf and slope based on ratios 1n domestic catch

Ilethod 2 17 Hake Incidental % changes wath INPFC and three tirme periods
&) Four ma or Soviet Union surveys assemblages = commercial assemblages
) Three time peniods (1966-1968, 1969-1970, 1971-1976) express trends over titne
4% Research vessel s fished same depths and areas as commercial fleet
51 Average weight per fish reasonable for missing survey values
f) Mo discarding by foreion fleet
Ty Bame mesh size used by survey and foreign feets
21 Black = wellowtal and blue = widow in survey data before 1970
¥y Flag 1n EUR-TTWAN = redbanded
10) Chilipepper in COL-TIV AN 15 unidenti fed

Japan
Method 3 13 Canght only Shelf and Slope
21 POP = dlope, Other = Shelf except Other in COL and UVAN 1n 1973-1976 = 1/2 Cther and 1/2 POP
1) Same mesh size used in domestic and foreign flests
4 Bame discarding by domestic and foreign fleets
51 Same areas and depths fished wathin each INPFC area
) Two time pertods (1 266-1971, 1972-1976) express trends over time 1n speci es percentages
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Table 5. Step three results: Allocation of catch to assemblages (Assem.) by year and INPFC. Method 1
uses Method 1 for Soviet Union, Poland, Bulgaria, and East Germany and Method 3 for Japan.
Method 2 uses Method 2 for Soviet Union, Poland, Bulgaria, and East Germany and Method 3

for Japan.

Assem. Area o6 67 68 o9 70 71 72 73 74 =

Method 1

Hake Inc.* UWVAN 2659 544 167 445 629 209 403 44 152 a a
oL 1011 1062 466 554 1077 1258 &7a 985 449 483 1020
EUR 0 | 21 7 1 0 22 84 380 2821 241
MON 0 344 25 g7 0 0 11 321 581 1190 &7

Shelf I AN 193 3 35 53 57 67 6a5 a a
oL 440 0 31 29 558 40 0 93 94
EUR 147 0 0 12 140% 119 15 1
MON 3340 5481 2651 143 0 0 989 2637 5322 1478 1890
COM a 0 0 0 0 4354 57 a a

Slope U3 AN 050 105 3237 107 57 7986 433 845 1182 a a
oL 26520 18425 E652 1145 951 @67 1161 2826 909 1220 153
EUR 0 84 4708 14 3 0 316 1140 0 493 274
MON 28100 7981 2228 158 23 0 19 448 0154 230
COM 0 a a 0 0 a 0 12 a a
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Table 5. Step three results: Allocation of catch to assemblages (Assem.) by year and INPFC. Method 1
uses Method 1 for Soviet Union, Poland, Bulgaria, and East Germany and Method 3 for Japan.
Method 2 uses Method 2 for Soviet Union, Poland, Bulgaria, and East Germany and Method 3

for Japan. Continued.

Aggom, Area 5] 67 68 69 il 71 72 73 74 EE) 76

Method 2

Hake Inc*  UVAN 1431 30185 927 543 4Z% 300 57T g4 217 0 0
COL ga871  F215 3148 1472 1880 1141 413 893 407 443 1002
EUR 1 e 3l4 9 1 0 ] 21 97 7l fil
LI 0 17766 2084 360 0 0 11 302 550 1118 534

Shelf VAN 2975 588 T4 3 35 323 209 34 A6 1 1
COL glad 3336 1124 177 31 186 664 1413 294 455 119
ELE 0 1o 2229 5 1 0133 vrrr 3K 3340 220
LI 4719 0 2164 0 0 0 115 2911 5352 18746 2113
COM 0 0 0 0 0 0 0 454 57 0 0

slope UWvan 2852 3042 1950 5 7434 306 537 1117 0 0
COL 12476 E936 51E4 10 380 627 1118 2245 657 905 148
EUR 1 69 2332 4 2 0 212 83% 148 370 237
LI 1431 0 a5é 25 23 0 i 1% 1 24 41
COM 0 0 0 0 0 0 0 a 12 0 0

* Hake Inc. = Hake Incidental.
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Details
Soviet Union

Description of fishing strategies—As mentioned, early research data helped the Soviet Union
develop commercially profitable fishing strategies. The commercial fleet began full-scale fishing
off the U.S. West Coast in April 1966. It mainly targeted P.o.p. and other rockfish in greater than
100 fathom off Oregon (USBCF 1966, Table C-2). In late April, Soviet Union research vessels
working with the fleet discovered large concentrations of Pacific hake (USBCF 1966). In May,
the commercial fleet began to target that species (Hitz 1970), and from late May until October it
was their primary target (INPFCa 1966). A 1967 Soviet Union report based on 1965-66 survey
data recommended trawl fisheries targeting Pacific hake and slope species in 40°-55°N (Eureka
INPFC area and north) (Novikov and Chernyi 1967). Recommended slope targets included
P.o.p. (in the north), splitnose and darkblotched (in the south), sablefish, and Dover sole area-
wide. The fleet first moved to California in December 1966, fishing oft San Francisco (USBCF
1967). In May and June 1967, research vessels worked with the fleet in that same area (USBCF
1967).

Regulations progressively discouraged rockfish targeting after 1968 (Table C-1).
Although Pacific hake was the primary Soviet Union target off WO in 1967 and 1968, slope
rockfish were still targeted from January until the middle of April (INPFCa 1967, USBCF 1968,
Tables C-3, C-5). During those months Pacific hake schools were completing an annual
spawning migration to Southern California. Pacific hake post-spawning schools arrived off
central California in early March in 1966-71, on their way to Oregon (Ermakov 1974). The
Soviet Union also targeted rockfish off California before 1969. In December 1966, the fleet was
in an area off central California where domestic fishermen caught rockfish (USBCF 1967). In
1967, rockfish were targeted off California either alone or with sablefish or Pacific hake (Table
C-4). In 1969, the Soviet Union agreed to not target rockfish south of 48°10'N. They also agreed
to not fish selected rockfish areas in Northern California to Washington with vessels greater than
33 m (110 ft) from 1 December - 14 April. The smallest Soviet Union fishing vessel was 29 m
(95 ft) (Hitz 1968). Probably due to those regulations, the ratio of rockfish to Pacific hake
dropped substantially after 1968 (Table C-6). Regulations in subsequent years progressively
discouraged targeting rockfish in the U.S. Vancouver INPFC area (Table C-1).

Regulations also restricted inshore Soviet Union Pacific hake fishing strategies after 1966
(Table C-1). Although Pacific hake were first discovered in 100-200 fathom in April, in June
and July 1966, most Pacific hake targeting was between the Columbia River and Grays Harbor,
Washington inside 60 fathom (USBCF 1966, Table C-2). Pacific hake generally move inshore in
June and July (Bailey et al. 1982) and form large schools close to shore off southern Washington
(Nelson 1970). In October 1966, the U.S. took jurisdiction over the area within 12 nmi of the
coast (USBCF 1967). In November, the Soviet Union agreed to fish only outside 12 nmi off WO
(USBCF 1966), which generally falls between 30 and 100 fathom (Hitz 1970). In February 1967,
they also agreed to not fish selected areas seaward of 12 nmi (USBCF 1968). One area was less
than 60 fathom between the Columbia River and Grays Harbor (Nelson 1970). In July through
November 1967, however, the Soviet Union still fished for Pacific hake in other areas as shallow
as 37-60 fathom (WSFD unpubl. data, Table C-3).

As rockfish targeting was discouraged and inshore fishing was restricted, midwater gear
usage may have increased. Catch rates of Pacific hake are generally much higher using midwater
than bottom trawls (Hipkins 1967). In the early years, there was evidence that the Soviet Union
targeted Pacific hake on-bottom with rockfish. In 1966 off Oregon and Washington, species
specific to the shelf assemblage (canary and greenstripe) were noted with Pacific hake catches
(Table C-2). Nelson and Larkins (1970) stated that on the shelf, Pacific hake generally form
large post-spawning feeding schools in daytime just off-bottom (within 10 fathom of the bottom).
Over the slope, the schools are more off-bottom (Nelson and Larkins 1970). Off Monterey
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before 1969, Pacific hake and rockfish were targeted together (Tables C- 4, C-5). The high
percentage of rockfish to Pacific hake in Monterey and Eureka INPFC areas in 1967 and 1968
(34-333%) and the April-May timing of the Pacific hake catch (Table C-4) indicates the fleet
may not have been targeting off-bottom post-spawning schools.

Actual observations of midwater versus bottom trawling were limited. The first midwater
trawling (using pairs of medium vessels) was observed by overflight surveillance at the end of
June 1966 (USBCF 1966). Single vessels may also have towed in midwater, but this would not
be evident from the air. Pair trawling was said to increase in 1967, but in 1968 medium vessels
began to be replaced by large vessels. Although pair trawls caught up to 90 t (100 tons) in a tow
(USBCF 1966), large vessels had processing plants on board, reducing the need for support
vessels. By August of 1968, large stern trawlers working alone were catching up to 36 t of
Pacific hake in a single tow. In 1974-76, Canadian observers reported Soviets fished off-bottom
(INPFCa 1977). Ermakov and Stepanenko (1996) stated on-bottom trawls were the main fishing
gear for foreign fishermen until they were prohibited in 1971. Available information on Soviet
Union-U.S. agreements, however, first mentioned that prohibition in 1977 (Table C-1).

Mesh size used by the Soviet fleet appeared to be relatively small for commercial gear but
larger than in their survey mesh. In 1966, a vessel catching Pacific hake and some canary off
Washington was noted with 5 cm (2 in) codend mesh (Jewell et al. 1966). In 1967, Soviets were
noted catching rockfish and Pacific hake with 5-8 cm (2-3 in) codend mesh in the Monterey
INPFC area (USBCF 1967). In 1968, sablefish and Pacific hake were caught with 9-10 cm
(3.5-4 in) mesh in the Eureka INPFC area (USBCF 1968). In November 1968, the Soviet Union
agreed to a minimum mesh size of 6-7 cm (2.4-2.8 in) (Table C-1).

Reporting categories—Soviet Union reporting categories were of limited use in allocating to
catch assemblage. As mentioned earlier, catch was not divided until 1973. Subsequent divisions
were unclear. The All-Union Research Institute of Marine Fisheries and Oceanography (VNIRO)
in Moscow said “Rockfishes” in 1974 was P.o.p., while Other was yellowtail, redstripe,
splitnose, darkblotched, widow, and silvergray (Larkins unpubl. data). Larkins questioned this
because it seemed unlikely 871 t of P.o.p. was caught off California with only 19 t of other
species. Comparing 1973 POP to 1974-76 Rockfish indicates the categories were not equivalent.
POP was 17% of the total rockfish catch in the Columbia INPFC area and 10% in the Eureka
INPFC area. Rockfish in 1974-76 was 96-99% of the catch in both areas (Table 3). VNIRO later
also appeared unsure of the sorting, reporting 1975-76 catch as “Other Rockfish” versus
“Rockfish (P.O.P.?)” (VNIRO 1978). (It is not known whether P.o.p. as used by the Soviets was
a category or a species). Forrester et al. (1983) and Fraidenburg et al. (1977), however, assigned
Rockfish to P.o.p. in 1974-76.

Allocation methods—After considering the above information on fishing strategies, two
methods of allocating catch to assemblage were derived. One method was based mainly on
commercial strategy information, including Soviet Union targeting from the literature
descriptions and rockfish-to-Pacific-hake ratios in known commercial Pacific hake strategies.
The other method relied on Soviet Union survey ratios of Pacific hake to rockfish and
assemblage catch ratios.

Method 1—For Method 1, Hake Incidental was allocated 1% of Soviet Union Pacific
hake catch in each year and INPFC area (Table C-6). The range of known commercial
percentages was 0.2-1.7% (Table B-2). Percentages higher than 1% often exceeded total rockfish
catch. Any remaining rockfish catch in Eureka-U.S. Vancouver INPFC areas was allocated to
Slope.

For the Monterey INPFC area, where it was less clear which rockfish species were

targeted, the remainder was allocated to Shelf and Slope using Soviet Union survey data. Survey
vessels were noted working with the fleet in the Monterey INPFC area in 1967, the year of
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greatest catch. Since Soviet Union commercial mesh size was larger than their survey mesh, the
smallest bodied-species (shortbelly, half-banded, and pygmy [Table B-3 ]) were excluded in
computing the ratio. Mesh size of 4.5" (11 cm) does not catch shortbelly (Lenarz 1980). To
compute the ratio, Northern and Southern Shelf catch were combined into Shelf. Ratios were
calculated for three time periods: 1966-68, 1969-70, and 1971-76. Those periods reduced year-
to-year variation from limited samples (Table C-7), yet allowed changes in strategy (rockfish
targeting in 1966-68, midwater gear possibly required after 1970). The result was about one-half
Shelf and one-half Slope in 1966-67, which appeared reasonable. They were noted fishing in
100-150 fathom (Tables C-2, C-4) and Southern Shelf averaged 95 fathom (Table B-4).

Method 1 rules were:

1. 1% of the Pacific hake catch by year and INPFC area = Hake Incidental;
2. For U.S. Vancouver, Columbia, and Eureka INPFC areas:
remaining rockfish catch = Slope;
For Monterey INPFC area:
remaining rockfish catch is allocated to Slope or Shelf by survey proportions of
large-bodied rockfish species during three time periods.

Method 2—While the first method seemed reasonable, it didn’t account for several
observations in the literature. There were possible changes in Pacific hake targeting over time or
by INPFC area. Shelf assemblage catches were noted in catches north of the Monterey INPFC
area. Finally, Soviet fleet mesh nets of 5-8 cm (2-3 in) probably caught some smaller-bodied
species in the Monterey INPFC area.

To see if Soviet Union survey data could be used to further allocate fleet catch to fishing
strategy/assemblage, comparisons were conducted. Rockfish-to-Pacific-hake survey catch ratios
were compared to those for the fleet by year and INPFC area (Table C-8). Rockfish catches were
similarly distributed across time except that the survey had large catches of rockfish in the
Monterey INPFC area in 1974 (mainly shortbelly), while the Soviet Union commercial fleet did
not. Pacific hake catches were not similarly distributed. Fleet Pacific hake catch was more
evenly distributed over time (Table C-8). The survey had overall higher ratios of rockfish to
Pacific hake than the fleet, but Pacific hake survey catch increased in 1975-76, with a higher
proportion of tows in Hake Incidental. A higher proportion of Pacific hake catch was also made
in Hake Incidental over time, especially in Monterey and Eureka INPFC areas (top of Figure
C-1).

Changes also occurred within the survey Hake Incidental assemblage by year and INPFC
area. Those changes may be associated with increased fleet targeting of Monterey INPFC area
post-spawning schools after 1968 and increased use of midwater gear over time. The percentage
of Pacific hake to rockfish in that assemblage generally dropped over time (bottom of Figure
C-1). This was especially true in the Monterey INPFC area. Gear depth above bottom tended to
rise over time, although information was often missing (bottom of Figure C-1).

Method 2 used information on survey changes within Hake Incidental over time and
INPFC area, but not the proportion of survey catch in Hake Incidental. The same three time
periods as in Method 1 were used (1966-68, 1969-70, and 1971-76). Soviet Union fleet catch of
Pacific hake by period and INPFC area was multiplied by corresponding percentages of rockfish
to Pacific hake in survey Hake Incidental tows (Table C-9). Those percentages were greater than
or less than 1%, depending upon the area and period. Any remaining catch was allocated to
Slope, South Shelf, and North Shelf assemblages, based on their proportions in the survey data.
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Method 2 rules were:

1. Pacific hake catch multiplied by percentage rockfish/Pacific hake in survey Hake
Incidental assemblage by INPFC area during three time periods = Hake Incidental;

2. Remaining rockfish catch is allocated to Slope, Northern Shelf, and Southern Shelf
based on survey ratios by INPFC area during three time periods.

Actual assemblage designation probably falls between the two estimates. Figure C-2
compares catch allocation to assemblage from the two methods as well as using survey
proportions by year without adjustment. Although the Soviet Union caught some shelf species in
the Columbia and U.S. Vancouver INPFC areas, shelf catch in adjusted survey assemblages was
high given the fleet was targeting mainly slope rockfish and Pacific hake. Soviet Union fleet
mesh size (5-10 cm) was between the survey 2 cm and 11 cm, which doesn’t catch shortbelly, so
an intermediate amount of shortbelly was likely. Survey Hake Incidental percentages, which
included large amounts of shortbelly, allocated all rockfish catch in 1967 Monterey INPFC area
to that assemblage, yet literature indicates rockfish were also targeted alone or with sablefish
(Table C-4).

Japan

Description of fishing strategies—Information on Japanese fishing strategies indicates they
used trawls to target P.o.p. and Pacific hake with rockfish. They also had a longline fishery for
sablefish which caught very small amounts of POP and Other, primarily in the Vancouver INPFC
area. Japan began fishing off WOC at the end of 1966 (INPFCb 1967). In 1967, they were
observed with trawl catches of Pacific hake with ocean perch; ocean perch; P.o.p.; and long-line
catches of sablefish with P.o.p. and lingcod (USBCF 1966). Ocean perch probably was another
name for rockfish. In September 1967, they had three fleets licensed for experimental Pacific
hake trawling (USBCF 1968). This was apparently on-bottom because their findings mentioned
problems with the rugged bottom. One source stated Japan did not initiate Pacific hake fisheries
off the U.S. coast until 1971 and stopped in 1975 (Kaczynski 1981). Pacific hake catch,
however, was reported in fishing years 1970-76.

Japan did not appear to develop an off-bottom Pacific hake strategy. The percentage of
rockfish in the combined Pacific hake and rockfish trawl catch remained high throughout the
time period (Table C-10). The percentages were generally comparable to those in Northern and
Southern Shelf and Slope Soviet Union survey assemblages (Table B-4). This indicates Japan
was either not accessing the large, relatively pure midwater Pacific hake schools, and/or was
continuing to primarily target rockfish. Species compositions reported by Japan did not rule out
either on-bottom or off-bottom strategies. They were mainly chilipepper and widow, in addition
to P.o.p. (although chilipepper in 1974 represented several species) (Table C-11). Both
chilipepper and widow can be caught on-bottom or off-bottom. Domestic widow landings in
recent years are caught more often with bottom gear than with midwater gear (Williams et al.
2000). Observer reports for the Vancouver INPFC area and northward in 1974-76 indicated
Japan fished more on-bottom than the Russians because they were able to fish over more uneven
topography (INPFCa 1977).

Japan also did not appear to be as affected by regulations as were the Russians. Japan
agreed to reduce trawl effort on rockfish in 1969 and agreed not to target rockfish after 1971
(Table C-1). In spite of that, the percentage of rockfish to Pacific hake did not change
substantially after 1970 (Table C-10). Japan also continued to fish within the 12 nmi limit after
the U.S. took jurisdiction. In 1967, Japan said they did not recognize that limit (USBCF 1966).

Finally, there was no indication that Japan used as small a mesh as the Soviet Union.

Mesh size reported for 1967 (U.S. 1967) and 1974 (FAJ 1974) both agreed that Japanese trawlers
used 8-10 cm (3.5-4 in) codend mesh (Table C-11).
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Reporting Categories—Sorting of Japanese catches into POP vesrus Other may have changed
after 1972 regulations (INPFCa 1974). In 1973-74, POP was regulated in Columbia and
Vancouver INPFC areas, with a very small limit (16 t) in the Columbia INPFC area. After 1972,
almost all Columbia INPFC area catch was reported as Other. Japan said increased catch in the
Other category was because of more interest in species other than P.o.p. and more careful sorting
of POP (INPFCa 1974). Species composition for Other in 1973-1974, as reported by Japanese
fishing companies, indicates another reason. That category was 17% P.o.p. (Table C-11). To
prevent unlimited catch of P.o.p. reported in the Other category, all rockfish combined were
regulated in 1975-76. In those years, Japan reported all rockfish catch as Other.

Allocation Method—Based on the above information, all Japanese catch was allocated to either
Slope or Shelf using market category information. This assumed no Hake Incidental strategy.
Since longline strategy catch was very limited and no species compositions were available, it was
included with the trawl catch. In consideration of sorting differences due to regulations, one-half
of Other was assigned to POP in northern areas after 1972. This involved reassignment of 1332 t
in the U.S. Vancouver INPFC area and 933 t in the Columbia INPFC area (Table 3).

Method 3 rules were:

1. 1973-1976 in Columbia and U.S. Vancouver INPFC areas:
POP + 0.5 Other = Slope,
0.5 Other = Shelf;
2. For all other years and INPFC areas:
POP = Slope,
Other = Shelf.

Poland

Fishing strategy descriptions—Poland appeared to target both rockfish and Pacific hake. In
1973, observed catches in Vancouver were dogfish, hake, and red snapper (INPFCa 1974). Red
snapper was probably P.o.p. In 1974, trawlers were noted around Heceta Bank, Oregon (INPFCa
1975, U.S. 1975). Hake catches were observed (U.S. 1975). In 1975, they agreed to no longer
target rockfish (INPFCa 1975, Table C-1). In the first half of 1975, they fished primarily near
San Francisco, California. Moderate catches of small hake and large catches of rockfish were
reported (U.S. 1975). Targeting Pacific hake off the U.S. West Coast continued throughout the
rest of 1975-76 (INPFCa 1976). It is not known whether Poland fished on- or off-bottom for
Pacific hake. The percentages of rockfish to Pacific hake were relatively low, but somewhat
higher than for the Soviet Union in those years (Table C-12).

Reporting categories—Poland reported catch in 1975-76 with limited species compositions
(Table C-11). In 1975, most rockfish catch was not designated to species. In 1976, rockfish
catch was mainly splitnose or yellowtail. There was a substantial amount of “other species”
catch, which it was assumed did not contain rockfish. It seems unlikely, however, that they could
catch only splitnose and yellowtail without also catching other rockfish.

Allocation method— Since there appeared to be similarities between Soviet Union and Poland
fishing strategies, the two methods (Method 1 and Method 2) developed for Soviet catch were
employed to allocate 1975-76 catch (Table C-12). Polish catch in 1974 was found only in P.o.p.
stock assessments (Gunderson et al. 1977). Since it not known if other rockfish were caught,
those catches were left as P.o.p. species.
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Bulgaria and East Germany

Total rockfish catch was estimated using the method of Gunderson (unpubl. data). This
catch was allocated to rockfish assemblages based on the two methods (Method 1 and Method 2)
developed for the Soviet Union (Table C-13). This was consistent with the assumption made to
derive the total catches: similar fishing strategies for those three countries.

Republic of Korea

Republic of Korea rockfish catch was primarily from longline gear and all catch was
specified as POP. Longline gear fishes more selectively than trawl gear, so it was all assumed to
be P.o.p. species.

Step 4. Derive and Apply Species Compositions to Assemblage
Catch

Summary

Many decisions were required in this step. They are included in Table 4. Two decisions
which had a substantial influence were changing some species identification in the Soviet survey
data and averaging Method 1 and Method 2 species catches by year and INPFC area (Table 6).

Two sets of species compositions were derived. One set was based on available
commercial data and applied to Method 1 assemblage catch for the Soviet Union, Poland,
Bulgaria, and East Germany. Those Shelf and Slope compositions were also applied to Japanese
assemblage catches because codend mesh size appeared comparable to that in the domestic fleet.
The other set was based on Soviet Union species compositions for Hake Incidental, Slope,
Southern Shelf, and Northern Shelf. Those were applied to Method 2 assemblage catch.

Averaged catch-by-species was about one-fourth P.o.p. with ten other species constituting
most of the catch (Figure 4). Unspecified catch was less than 1% of the total. Dominant species
changed by INPFC area (Figure 5). Catch by species by INPFC area and year are in Table 7.

Details

Commercial compositions

Hake Incidental species compositions were selected from both foreign and joint-venture
fleet observer data collected during 1977-83 (Table B-2). Compositions from the Soviet Union
and Polish fleets were used for Eureka and Columbia INPFC areas. Those data were not
available for Monterey and U.S. Vancouver INPFC areas, so joint venture data were utilized.
Those compositions by INPFC area were applied to each year in 1966-76. Using foreign
compositions for Eureka and Columbia INPFC areas versus joint-venture for all INPFC areas,
increased catch for yellowtail and decreased widow catch in Method 1 estimates.

Species compositions in domestic landings before 1977 were used for Shelf and Slope.
Compositions by shelf and slope market categories were not available for California. In addition,
Washington market sample compositions were not expanded by catch, and may not be
representative of the fishery. Therefore all available information was compiled on species catch
by INPFC area and year for years before 1977 (Tables D1-D6). Landings were divided into slope
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Table 6. Consequences (t) of changing species identification in the Soviet Union survey data (Survey®)
and using Method 1 versus Method 2 to allocate catch (Method®).

Species Survey Method
aurora -23
hlack 5055 fil
hlackgill g
hocaccino 5057
hrown fi 6
catary -31732
chilipepper 110 093
cowcod KR
darkblotched 2939
flag 320 25
greenspotted 43
greenstriped 450
olive 22
Fop. 15001
redbhanded -320 -347
redstripe -1272
rosethorn -98
rougheye -103
sharpchin -333
shorthelly -145410
shottralzer 15
shottspine 2934
silvergrey “T82
speckled apn
splithose 2635
stripetail 475
wermillion 28
widow -a901 ST053
velloweye -21
vellowtmouth 24096
vell owtail -5955 -5137
unidentified -110 -961

* Survey = changes in black to yellowtail, widow to blue, flag to redbanded, and chilipepper to unidentifed.
® Method = Method 1- ([Method 1+Method 2]/2).
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Figure 4. Proportion of total foreign rockfish catch (t) off Washington, Oregon, and California in 1966-
1976 by species. (Only the dominant ten species are identified.)
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Figure 5. Change in dominance of top seven species in the 1966-1976 Washington, Oregon, and
California foreign catch by INPFC area. Total catch is only selected species.
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Table 7. Step four results: Allocation to species of foreign rockfish catch (t) off the Washington,
Oregon, and California in 1966-1976 by INPFC area and year.

Species Area 6o 67 68 o2 WM 71 72 73 0™ 7 76 Total
aurora oL 1 0 0 a 0 2 2 i 2 2 1 16
EUR 0 0 0 a 0 0 2 5 2 4 3 16
LIOH 0 0 0 a 0 0 0 1 0 0 0 1
bank LION 0 a 0 a a 0 0 T2l 5 5 38
oM 0 0 0 a 0 0 0 1é 2 0 0 15
black VAR 2 3 1 3 4 3 7 1 3 0 0 27
CoL 3 3 f4 2 7 g 58 g1 3 14 12 255
EUR 0 a 26 a a 0 4 27T E5 7 3 342
LION 11 3l 5 a 0 0 0 0 0 0 0 51
blackgill oL 0 0 0 3 4 4 2 3 2 1 3 22
EUR 0 0 0 a 0 0 0 1 0 1 0 2
LION 7o 188 56 4 1 0 0 0 0 0 0 330
bocacoio VAN 23 20 5 2 3 5 5 4 2 0 0 73
oL 155 a0 L i 43 11 14 13 508
EUR 0 1 a7 a 0 0 5 313 37 23 14 464
MO 1101 2858 542 4% 1 0 39 1375 3835 1047 1007 12150
oM 0 0 0 a 0 0 o 293 35 0 0 334
brosw oL 3 4 2 2 4 4 2 3 2 1 3 30
LIOH 3 7 2 a 0 0 1 20 5% 14 15 121
canay UVAN 113 |0 108 12 2 70 4% B8 2B 0 0 B
oL 1445 f58  Zya A0 73 118 318 525 1 141 114 3309
EUR 0 2 3B8% 3 0 o 12 335 44 35 22 8410
LION 41 101 30 2 0 0 1 3714 Iy 27 37l
clulipepper COL 1 1 1 1 1 2 1 1 1 1 1 12
EUR 0 0 3l 0 0 7217 14 15 10 3nv
LION 984 1633 639 52 0 0 18 343 1363 715 518  A485
O 0 0 0 a 0 0 o 126 15 0 0 141
cowend LIOH i 13 5 a 0 0 0 g 17 4 3 59
O 0 0 0 a 0 0 0 8 1 0 0 g

darkblotched UVAN 101 93 52 2 2 73 4l Tio 144 0 0 a0
oL 3654 2550 1280 147 146 205 288 al0 180 234 EY 5421

EUR 0 22 BEY 3 1 o 14 50 5 2h la 1068
LIOH 52 41 28 1 0 0 1 3a 3 13 15 185
dusley VAN 0 1 0 1 1 0 0 0 0 0 0 3
flag LIOHM g 13 fi 0 1 I I 1 I I I 34
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Table 7. Step four results: Allocation to species of foreign rockfish catch (t) off the Washington,
Oregon, and California in 1966-1976 by INPFC area and year. Continued.

Speries Area 66 a7 688 & @®WM 71 72 73 74 75 T Toal

greenspotted WMON e 26 7 0 0 0 0 | 0 0 0 43
CON 0 0 a a 0 0 a 3 a a a 3
greenstriped VAN 17 11 5 a 0 3 3 3 | a a 43
oL 20 40 11 44 i 7 19 7 ] 4 263
EUR 0 0 ] a 0 0 4 11 5 11 ] 47
LIOW 14 92 17 a 0 0 a 2 a 2 | 128
niotthern VAN 0 | a | | 0 | 0 a a a 4
olive oL 2 2 | | 2 2 | | | | | 15
EUUR 0 0 a 0 0 a | 3 2 | 7
LIOH 1 3 | a 0 0 a 0 a a 5
pink LIOW 1 0 a a 0 0 a 0 a a a 1
Pop. VAW 4585 4319 2417 64 68 548 421 607 952 0 2% 14060
COL o 10966 8038 4222 405 373 354 529 1146 465 486 210 2724
EUTR 0 9 344 | 0 o 17 a2 15 35 83 576
LIOW 0 11 | 3 0 0 a 11 19 40 40 125
quillback UWVAN 0 0 a a 0 0 a a | a a 1
redbanded  UVAN 15 i 3 a 0 1 | | 4 a a 31
oL 124 56 14 ] 712011 iz 12 14 8 300
EUTR 0 0 32 | 0 0 4 42 712 ] 106
redstripe VAN 115 Ta 35 3 4 10 & 4 | a a 263
oL 545 236 56 37 48 26 14 & 13 14 20 1037
EUTR 0 1 182 a 0 0 a | 3 3 | 191
LIOW 15 14 a a 0 0 a 2 4 a 4 57
rosethorn VAN 7 4 2 0 1 | | a a a 16
oL 15 7 2 2l 5 0 a | | a a 7l
EUUR 0 0 5 0 0 a 0 a a a 5
LIOW 3 | 2 a 0 0 a 0 a a a i
rougheye UWVAN 13 15 ] a 030 5l 11 24 a a 152
oL 52 7a 33 14 17 1% 14 50 20 25 11 362
EUR 0 0 a a 0 0 | 2 | 2 | 7
LIOH 3 0 | | 0 0 a 0 a a a 5
shatpohin VAN 3l 37 19 a 0 2 | | 2 a a a3
oL 374 195 gl 15 16 12 11 29 12 14 ] Th6
EUR 0 | 43 a 0 0 a a 50
LIOW 0 0 a a 0 0 a | | | | 4
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Table 7. Step four results: Allocation to species of foreign rockfish catch (t) off the Washington,
Oregon, and California in 1966-1976 by INPFC area and year. Continued.

Sp ecies Area oo a7 68 8 W 71 7 30

o
=
-
g

shorthelly  COL 1 a 0 0 0 a 0 a a a a 1
EUR 0 0 5 0 0 0 0 a a a a 5
LIOM 1533 B382 1485 1463 0 0 53 520 205 823 300 14564
shortrakker  UVAN 0 0 0 0 0 3 2 3 a a a 8

oL 2 2 1 1
0 0

2
=
o
o
=g
=
=
= 5=
-2
-2
—
-
-

shottspine VAN 39 27 12 0
CoL 565 327 132 45 5
EUR 0 45 14597 4
MON 270 6%0 205 16

B42 158 258 4% 2751
o 1% vy 40 305 17s 0 3025
0 7230 o 4l 91 1574

fao= O
—
Lo |
(=N
%]
—
[}

silvergrey  UWVAN a7 25 22 0 115 9 3] 3 a a 194
oL 27 118 29 4 6 24 15 7l 3l 33 1 izl
EUR 0 0 5 0 0 0 2 ¥ 4 ¥ 4 24
LIOH 5 0 2 0 0 0 0 a a 1 a E]
speckled LION 19 54 15 1 0 a 0 a a a a 54

splitnose UWVAN 197 197 110 2 2 13 10 13 17 a a 561
oL 2652 1555 A5% g6 &7 50 A0 134 50 fi3 24 5346

EUR 0 6 795 1 0 0 23 7% 2 53 3 1011
MON 1815 3267 1218 72 18 0 3 72 & 43 47 6563
CON 0 0 0 0 0 0 0 o 12 0 0 12
stripetail ~ UVAN 0 0 0o o0 19 11 2 0 0 0 50
COL 49 23 11 4 29 3 3 9 4 5 1 166
EUR 0 3 0 0 0 2 154 30 54 35 381
MON 7 1 3 0 0 0 1 22 26 20 19 99
vermillion  COL 0 0 0oz oz o1 1 00 3
MON 2 9 2 1 0 0 0 2z 3 6 2 27
CON 0 0 o o o0 o0 o 7 1 0 0 3
whitebelly MON 1 4 1 0 0o 0 0 o 0 0 0 i
widow UVAN 449 750 242 51 69 23 40 7 24 0 0 1655
COL 3221 3150 1451 305 485 678 370 540 243 266 572 11281
EUR 0 2 263 2 0 0 11 95 149 114 M 70
MON 96 247 73 19 0 0 2 51 112 118 66 734
CON 0 0 0o o0 o0 0 0 4 2z 0 0 16
velloweye  UVAN 0 0 0o o o0 2 2 z 2z 0 0 3
COL 1 1 0 4 5 2 1 4z oz 1 23
MON 1 0 0 0 0 0 0 o 0 0 0 1
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Table 7. Step four results: Allocation to species of foreign rockfish catch (t) off the Washington,
Oregon, and California in 1966-1976 by INPFC area and year. Continued.

Species Area [il1] 67 66 o @®mm ¥l T2 73 T4 75 79 Total

yellowmouth UVAN la 20 11 1 0 7 5] g 15 1 1 g
oL 1344 1130 655 a0 54 7 ] 12 4 5] 3 3280
EUR 0 0 a a 0 0 a 1 5 3 3 12

yellowtal  UVAN 1248 892 497 400 521 223 330 94 485 0 0 4740
oL 1597 1063 523 383 510 211 320 508 103 156 186 5558

EUE 0 1 143 3 0 o 14 1638 a6 66 49 537
LICH 38 61 24 1 0 0 0 3 3 E] 3 141
udentified UVAN 240 i1l 47 12 14 3 3 3 5] 1 1 388
CoL 338 158 45 37 43 7 a 16 4 f 5 il
EUR 0 0 3 a 0 0 5 55 4 7 4 T8
LICH 410 0 19 1 0 0 1 51 118 64 45 339
O 0 0 0 0 0 0 0 12 2 0 0 14
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and shelf species by INPFC area and two periods, which allowed for lacking or incomplete
sampling in many years. Unspecified rockfish could not be divided between shelf and slope
based on species, so that catch was divided based on percentages in the known species catch by
INPFC area and time period.

Soviet Union survey compositions

Soviet Union survey species compositions were first examined by year and INPFC area to
see if there were time periods of distinct change. There was variation due to small sample sizes,
but there did not appear to be a change in Hake Incidental and Shelf compositions after the 12
nmi limit was instituted in early 1967 (Figure D-1). What was noticeable was a change in those
assemblages between 1969 and 1970 in the Columbia and U.S. Vancouver INPFC areas. Blue
and black were dominant species before 1970, while yellowtail and widow occurred only after
1969 (Figures D-1, D-2).

Further investigation indicated widow was misidentified as blue and yellowtail as black
before 1970. All four species were caught over similar depths, with most large tows in 50-150
fathom (Figure D-2). Both black and blue are classified as near-shore species, while widow and
yellowtail are found at shelf depths (Table 1). Percentages for black in Northern Shelf (29% in
Table B-4) and yellowtail in domestic Shelf (35-62% in Table B-1) were similar. Widow and
blue had a wider latitudinal range for all survey catches and nearly pure catches of widow and
blue also formed similar clusters of tows (Clusters L and K) (Table B-4).

Soviet Union surveys also reported catches of flag and chilipepper in the northern INPFC
areas (Table D-9). Redbanded first appeared in Soviet Union data in 1971 in the Columbia and
U.S. Vancouver INPFC areas and 1972 in Eureka and Monterey INPFC areas. After those years,
both flag and redbanded were in the data in all areas. Chilipepper catches in Columbia and U.S.
Vancouver INPFC areas occurred primarily in 1966-68. Chilipepper is fished commercially only
off California, although it can occur northward to Canada (Eschmeyer et al. 1983). The species
resembles P.o.p., bocaccio, and redstripe, which occur more frequently in the northern areas
(Eschmeyer et al. 1983); and Japan in 1973 used “chilipepper” to refer to several species
(INPFCa 1974).

Based on those preliminary analyses and species literature review, compositions for
Soviet Survey assemblages were derived by INPFC area and the three time periods used for
assemblage ratios (1966-69, 1970-71, and 1972-76) (Tables D-8, D-9). Black before 1970 was
assumed to be yellowtail and blue before 1970 was assumed to be widow. This substantially
increased yellowtail and widow catches in the final estimates, but they were still less than
estimated using Method 1 (Table 6). All flag in Eureka-U.S. Vancouver INPFC areas were
changed to redbanded, and all chilipepper in Columbia and U.S. Vancouver INPFC areas was
assigned to unidentified rockfish.

Averaging Method 1 and Method 2

After species compositions were applied to estimates from Method 1 and Method 2 for
catches by Soviet Union, Poland, Bulgaria, and East Germany, the catch for each species was
averaged by year and INPFC area. Comparing Method 1 estimates to the average showed
substantial differences for P.o.p., shortbelly, widow, and yellowtail (Table 6).

Estimates were averaged with the belief that actual species compositions, as well as
assemblage designations, were between the two sets of compositions. The primary difference
between compositions was the amount of shortbelly versus chilipepper or bocaccio in the
Monterey INPFC area Shelf (versus Southern Shelf) and Hake Incidental (Figure D-3). Domestic
mesh size was (11-13 cm) 4.5-5" during 1965-76 (PFMC 1992). As mentioned earlier, this size

34



mesh would not catch shortbelly (Lenarz 1980). Soviet fleet mesh size was intermediate between
domestic and survey sizes, at least for Shelf and Slope. Both sets also had other assumptions that
were likely violated (Table 4). Averaging the two estimates could reduce biases from each
method.

The commercial percentages had more shortspine versus splitnose in Slope (Figure D-3).
This could have been bias from discarding. Domestic fishermen discarded rockfish based on
species (splitnose in particular [J. Pennisi ']), size, or a combination (shortspine smaller than 33
cm [13 in]) (Rogers et al. 1998). United States fishermen and biologists who observed the
foreign fleet during 1966-76 agreed rockfish were not discarded because of either size or species
(J. Pennisi', G. White 2, B. Larkins *, and B. Pattie*). The higher percentages of domestic fleet
shortspine may also have been from fishing deeper than the Soviet Union survey.

Both the domestic fleet and the Soviet Union survey were allowed to fish in areas
restricted to the foreign fleet. This may have biased the species compositions. The domestic
fleet, however, may have had greater incentive to fish those areas. Logically, Soviet Union
researchers would not study or explore areas they could not utilize commercially.

Comparison with Previous Estimates

Summary

Previous foreign catch estimates for 1965-76 have been accepted for many years, so it is
important to understand how they differ from estimates produced in this document. The greatest
percentage differences in combined domestic and foreign catch for 1965-1976 were for P.o.p.,
shortspine, and widow (Figure 6). Ratios of new to old domestic plus foreign catches were:

6.9 - widow, 1.9 - shortspine, 1.2 - chilipepper and bocaccio, 1.1 - yellowtail and darkblotched,
0.8 - canary, and 0.52 - P.o.p. Stock assessments for several species, including widow,
shortspine, chilipepper, and bocaccio, did not include foreign catch estimates for that period.
P.o.p., canary, and yellowtail foreign catch estimates were developed before 1985 and calculation
details were not always available or remembered by the authors. Therefore an attempt was made
to repeat the methods using available information and citations.

In the new calculations, P.o.p. and canary estimates were reduced, while yellowtail
estimates were increased (Table 8). P.o.p. estimates decreased primarily because some of the
nominal catches assumed to be pure P.o.p. were allocated to other species. The U.S. portion of
the Vancouver area catch was also reduced. Canary was reduced because one-half of Japanese
Other in 1973-76 was assigned to POP, the assessment overestimated some nominal catch, and
canary was a small component of Hake Incidental. Yellowtail was increased because the Eureka
catch was added, yellowtail was a dominant member of both Hake Incidental and Shelf, and the
original method tried to not use catch already allocated to P.o.p.

7. Pennisi, Royal Seafood, Municipal Wharf, Monterey, CA 93440. Pers. commun., 2001.
G. White, 1150 SW 11% St., Newport, OR 97365. Pers. commun., 2001.
3B. Larkins, 14203 Cove Ct., Anacortes, WA. Pers. commun., 2001.

‘B. Pattie, WDFW, 600 Capitol Way N., Olympia, WA 98501. Pers. commun., 2002.
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Figure 6. Catch estimates from this paper (NEW) versus recent stock assessments (OLD) for species
with highest percentage change. Unshaded bars are foreign catch, shaded are domestic.
OLD = 2000 assessments of P.o.p. and widow and 1998 assessment of shortspine.




Table 8. Foreign catch (t) estimates from this paper (New) versus recent stock assessments (Old) for comparable years and areas.

Type Species Area 65 66 67 68 69 70 71 72 73 74 75 76

0ld
Popt UV AN-COL 375 20500 33204 18783 4361 4435 4792 3095 3148 1060 12001 1144
Darkblotched®  Coast-wide 3% 2050 3320 1878 436 444 479 400 315 106 120 115
Canary® Coast-wide 1947 1685 5000 499 380 506 3220 37 318 34
¥ ellowtail? EUR-UV AN 416 734 588 189 113 475 1717 640 542 55
Widow® Coast-wide 0 0 0 0 0 0 0 0
Shottapine WMON-UV AN 0 0 0 0 0 0 0 0 0 0 0
Chilipepper®  COMN-EUR 0 0 0 0 0 0 0
Bocaccio® COMN-EUR 0 0 0 0 0 0 0 0

Mewr
P.op. UV AN-COL 0 15561 12357 6630 460 441 902 050 1773 1457 494 230
Darkblotched  Coast-wide 0 3807 2706 2238 153 149 178 374 TA8 346 293 118
Canary Coast-wide 251 810 67 101 188 399 065 519 204 163
¥ ellowtail EUR-UV AN 1956 1187 786 1031 434 716 770 654 222 235
Widow Coast-wide 2029 377 554 701 423 707 530 498 732
Shortspine WON-UV AN 0 874 1089 1346 65 57 179 523 1632 231 625 313
Chilipepper CON-EUR. 0 0 35 o0& 1402 733 533
Bocaccio CON-EUR, 48 0 0 4% 1987 3907 1070 1021

* Inanelli et al. (2000).

b Rogers et al. (2000).

°STAT (1999) and Williams et al. (1999)
4 Tagart et al. (2000).

¢ Williams et al. (2000).

fRogers et al. (1998).

¢ Ralston et al. (19938).

" MacCall et al. (1999).
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Details
P.o.p.

The most recent P.o.p. stock assessment (lanelli et al. 2000) used estimates developed by
Westrheim et al. (1972), Gunderson et al. (1977), and Fraidenburg et al. (1978), with U.S.
portion of the Vancouver INPFC area estimates from lanelli et al. (1992). The earlier
assessments had P.o.p. foreign catch for Vancouver and Columbia INPFC areas. Ianelli et al.
(1992) presented combined U.S. Vancouver and Columbia INPFC area foreign catch. After
subtracting Columbia INPFC area catch, it was evident the U.S. portion was 75% of the
Vancouver INPFC area catch in all years.

Sufficient information was available to closely repeat the estimates of Westrheim et al. (1972),
Gunderson et al. (1977), and Fraidenburg et al. (1978) (Appendix E, Tables 1 and 2). They allocated 42-
100% of the BC-reported Soviet Union catch to the Vancouver INPFC area. For 1965-1967, Vancouver
catch was estimated based on fleet activity and monthly catch rates (Westrheim et al. 1967). For
1968-70, BC catch was allocated to Vancouver versus Charlotte INPFC areas based on observed
vessel activity (Westrheim et al. 1967). In 1971, 1972, and 1974, all BC catch was placed in the
Vancouver INPFC area (Table E-1). WO Soviet Union catch was allocated to the Columbia
INPFC area (Table E-1). Except in 1974, Soviet Union catch reported as Rockfish (or POP) was
assumed to be P.o.p. In 1974, Soviet Union Other was allocated to P.o.p. Japanese catch for
fishing year was allocated to the later year and POP was assumed to be P.o.p. Polish P.o.p.
estimates in 1975-76 were based on species compositions supplied by Poland (Morski unpubl.
data, Murai unpubl. data a). Polish 1974 catches could not be found in the literature. Bulgaria
and East Germany estimates were based on assuming the same ratios of Pacific-hake-to-rockfish
and POP to Other as in 1976 Soviet catch (Gunderson unpubl. data). POP estimates were then
allocated to P.o.p. species.

New estimates differed from those in the assessments in several ways (Tables E-1, E-2).
Some of those involved choice of market category catches to which species or U.S. proportions
are applied (starting catches). Soviet Union catch was allocated to INPFC area based on
overflight estimates. This generally increased the Vancouver INPFC area starting catch estimates
and decreased the Columbia INPFC area estimates in 1967-72. In 1973-76, the starting catch
included all Soviet Union rockfish catch, while the assessment used POP, Other, or Rockfish.
Starting catch estimates for Soviet Union 1966 Columbia INPFC area were also substantially
higher. The assessments used the lower value (10,000 t) from the range considered. For the
Japanese catch, /4 of the other catch was allocated to POP in 1973-76, which made the starting
catches higher in both areas in those years. Considering all countries, years, and areas combined,
allocating nominal catch to other species caused the greatest reduction in P.o.p. catch (Table
E-5). U.S. Vancouver INPFC area percentages were also 33%-75% lower than the 75% used in
the assessment.

Canary and Yellowtail

Canary and yellowtail foreign catch for 1967-76 used in recent stock assessments are
based on estimates first developed in 1984. STAT (1999) used canary foreign catch estimates
from Golden and Demory (1984), with 44.3% Vancouver INPFC area allocation to U.S. portion
from Sampson and Stewart (1994). Tagart et al. (2000) used yellowtail foreign catch estimates
from Tagart (1988), with U.S. Vancouver INPFC area allocations from Tagart (1993). Tagart
(1988) made minor adjustments to one of the estimates produced by Tagart (1984). Tagart
(1993) allocated those catches (placed under the whiting fishery) to three areas: Eureka/S.
Columbia, N. Columbia, and S. Vancouver. All Columbia INPFC area catch was placed in
N. Columbia; all Vancouver INPFC area catch from 1967-74 and 2% Vancouver INPFC area
catch from 1975-76 in S. Vancouver. Tagart and Wallace (1996) specified this catch was in the
U.S. portion.
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Tagart (1984) and Golden and Demory (1984) worked together developing foreign catch
estimates for yellowtail and canary (J. Golden®). Using information supplied in both
assessments, their calculations were nearly replicated (Tables E-3, E-4). Some of the catch they
utilized was based on subtracting estimates from different methods of allocation to INPFC area
(Soviet Union) or calendar year (Japan). For one of their methods, they subtracted 1967-72
Soviet Union P.o.p. estimates from Gunderson et al. (1977) (Rockfish based on state boundary
allocation to INPFC area), from Soviet Union Rockfish from Fraidenburg et al. (1977) (based on
overflight allocation to INPFC area). If the amount allocated to P.o.p. was greater than the
Rockfish estimates, the left-over catch was set to zero (Tagart 1984). For Japanese Other they
selected maximum estimates from Forrester et al. (1978) (allocation to calendar year based on
monthly estimates) or Fraidenburg et al. (1977) (allocation based on fishing year to later year).
To that catch, they applied domestic landing species compositions minus P.o.p. (Golden and
Demory 1984). This was the method later chosen by Tagart (1988) for yellowtail estimates.
Golden and Demory (1984) also used those estimates, but averaged the 1967-72 Soviet Union
canary catch with another estimate. For that estimate, they applied domestic catch compositions
including P.o.p. to all Soviet Union Rockfish in Fraidenburg et al. (1977).

The new yellowtail and canary estimates were overall higher for yellowtail and lower for
canary (Tables E-3, E-4, E-5). New Soviet Union starting values were higher for 1965-72
because they included all Soviet Union rockfish catch rather than just Other catch. New Japanese
starting values were less in early years because only one method of allocation to calendar year
was used. Japanese starting values in 1973-76 were also less because one-half of Other was
placed in POP. The percentage of U.S. catch in the Vancouver INPFC area was 2-76% less than
in yellowtail assessments and 44% less to 31% more than in canary assessments. The percentage
yellowtail in total catch was generally higher than applied previously. That was because much of
the Soviet Union catch was allocated to the Hake Incidental. Yellowtail is a dominant member
of both the Hake Incidental and Northern Shelf assemblages. The canary percentage was reduced
because that species is only a minor component of Hake Incidental. Some of the difference in
canary estimates was also due to a skipped year in the assessment.

3. Golden, 3000 NE Mossy Ln, Toledo, OR, 97391.Pers. commun., 2001.
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DISCUSSION

Use of historical foreign catch estimates from this document could affect previously made
stock status determinations for eight rockfish, five of which are considered overfished (Table 8).
The overtfished species are P.o.p., canary, widow, darkblotched, and bocaccio. Revised foreign
catch estimates for 1965-76 would decrease foreign catch for P.o.p. and canary during that time
period by 60% and 50%, respectively. Darkblotched estimates would increase by 20%. Widow
and bocaccio assessments have not included any foreign catch estimates (Williams et al. 2000,
MacCall et al. 1999). Foreign catch for bocaccio was higher than for widow in modeled years,
but was a smaller proportion of total catch. Estimates in this document would also increase catch
for species not presently overfished, including yellowtail, shortspine, and chilipepper. Although
the first year in many stock assessment models is after 1966 (Table 8), catch in earlier years
could affect assumed historical catch or indicate the model should start with an earlier year.

Foreign catch estimates improve on previous estimates because the same catch is not
applied to more than one species. Foreign rockfish catch in 1966-76 U.S. Vancouver plus
Columbia INPFC areas has been over-allocated for all years except 1966, 1974, and 1976. Catch
used in the P.o.p. assessment (Ianelli et al. 2000) admittedly contained unknown quantities of
other rockfish species (Gunderson et al. 1977). Some of that catch was also allocated to canary
(STAT 1999), yellowtail (Tagart et al. 2000), and darkblotched (Rogers et al. 2000). This was
done intentionally for darkblotched (10% of P.o.p. foreign catch) and canary (partially). For
canary (partially) and yellowtail, it resulted from comparing foreign catch estimates derived using
different methods of allocation to calendar year and INPFC area.

Another improvement in this document is that allocation to the U.S. Vancouver from the
Vancouver Area used information from the foreign fisheries and was done consistently for all
species. The new allocations used the best available information on foreign catch to allocate
Vancouver catch. That information included WOC catch minus Conception-to-Columbia INPFC
area catch, catch and effort by small area blocks, and areas closed to fishing by regulations.

Although Soviet Union reporting area boundaries were not clearly defined, some BC
catch may have previously been included in the U.S. Vancouver INPFC area. In early P.o.p.
assessments, Gunderson et al. (1977) and Fraidenburg et al. (1978) stated the boundary between
Soviet- reported WO and BC was 48°30'N. Given that boundary, their Vancouver catch was all
from Canadian waters. In 1992, 75% of this catch was allocated to the U.S. portion (Ianelli et al.
1992). The basis of this percentage could not be easily determined (J. Ianelli ® and D. Ito”). Ito et
al. (1987) stated U.S. fishermen caught 75% of their 1972-76 P.o.p. Vancouver INPFC area
catch in the U.S. portion, so this may have been the basis of the allocation.

In addition to preventing overestimation, the allocations in this document allow inclusion
of almost all foreign catch between the Mexican and Canadian borders. The darkblotched and
yellowtail assessments were for areas reaching into California, yet California foreign rockfish
catch estimates were not included in those assessments (nor any other assessment). In addition,
1974 Soviet Union catch reported as Rockfish (versus Other) was never included in any
assessment. Given uncertainty in 1974 Soviet Union sorting into categories (Larkins 1975),
Gunderson et al. (1977) assumed Other was P.o.p. In subsequent years, Rockfish was assumed to
be P.o.p. (Fraidenburg et al. 1978). Yellowtail and canary authors (Tagart 1984, Golden and
Demory 1984) also allocated catch from Other in 1974, assuming that category contained the
same species as in other years and for other countries.

6 J. TIanelli, 7600 Sandpoint Way NE, Seattle, WA 98115. Pers. commun., 2000.

7 D. Ito, 7600 Sandpoint Way NE, Seattle, WA 98115.Pers. commun., 2000.
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As a final improvement, this is the first time all available information on targeting and
species compositions has been used to allocate catch to species. Recognizing that some rockfish
catch was incidental while targeting Pacific hake, and applying species compositions specific to
that assemblage probably resulted in more accurate catch estimates. P.o.p. estimates were based
on assuming all unspecified rockfish catch was P.o.p. Yellowtail foreign catch was placed under
an at-sea whiting (another name for Pacific hake) strategy in the assessment (Tagart et al. 2000),
but yellowtail, canary, and darkblotched assessment authors allocated based only on species
compositions in domestic catches. Domestic fishermen in 1965-76 targeted Pacific hake only in
a 1966-67 experimental fishery. Yellowtail was a dominant member of both the domestic shelf
assemblage and incidental catch from targeting Pacific hake, but canary, darkblotched, and P.o.p.
were a small percentage of the incidental catch.

Although the current methods may have led to improved allocations, it must be
recognized that catch estimates even prior to allocation were uncertain. Soviet catch estimates
were particularly questionable. Fraidenburg et al. (1977) regarded them as minimum estimates
only. Surveillance information was sometimes in direct conflict with Soviet-reported areas of
catch. The substantial difference in 1966 literature estimates is evidence of uncertainty in the
early years. Calculations made in this document based on vessel sightings and catch per vessel
day justified selecting the higher 1966 estimate, but even those data were uncertain.

It should also be recognized that while allocations to species were based on the best
available knowledge, they required many assumptions and decisions. Several decisions
substantially affected catch estimates for P.o.p., shortbelly, widow, yellowtail, blue, and black
(Table 5). Some decisions did, however, balance the effects of other decisions. Other
uncertainties were not evaluated directly.

Some Soviet Union survey species identification was questioned and changed, but other
species may have been incorrectly identified. Many rockfish species appear similar and
identification in the 1960’s was still evolving. Yellowmouth is often caught with P.o.p. and
appears very similar. It was not officially designated as a separate species until 1967 (Westrheim
and Tsuyuki 1967). Douglas (1998) and Fraidenburg et al. (1977) reported yellowmouth
landings beginning in 1965, probably based on knowledge of the species previous to the official
description (W. Barss®). Yellowmouth was not specified in the Soviet Union survey data until
1971 and then in only small amounts, so it was probably included as P.o.p. Even U.S. observer
data were uncertain. Early observers often lacked experience in rockfish identification, so some
errors were expected (French et al. 1977).

Although available species compositions for the 1965-76 foreign rockfish catch were
questionable, comparisons with estimates in this document should be noted. Early observer data
from the 1967 Japanese fishery was consistent with estimates in this document. P.o.p. was 67%
of total catch (U.S. 1967), while estimated 1967 Japanese catch of P.o.p. was 73% of rockfish
catch. Species compositions reported by Japan, however, differed from the results. If the 1974
Other market category species composition reported by Japan (Appendix C, Table 11) is applied
to 1974 Other Japanese catch (Table 3), bocaccio catch would be reduced and chilipepper,
widow, black, yelloweye, and silvergrey increased. Poland reported catch was also almost
entirely splitnose and yellowtail catches in 1976, while the new 1976 estimates were 10%
yellowtail and 4% splitnose for that year. A final discrepancy was that the new 1973 Soviet
Union catch estimate for P.o.p. in the Columbia INPFC area was 849 t, while the Soviet Union
reported 539 t as POP.

8 W. Barss.ODFW, 2040 SE Marine Science Dr., Newport, OR 97365. Pers. commun. 2001.
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The analyses in this document did help demonstrate the persistence of rockfish
assemblages over time. Species assigned to slope and shelf assemblages were the same as those
used presently by managers (PFMC 2000). The exception was that shortspine is now considered
part of an assemblage with sablefish, Dover sole, and longspine rather than slope rockfish. Some
overlap between those two assemblages is, however, recognized (Rogers 1994). Pacific hake
incidental rockfish caught by factory trawlers are now primarily yellowtail, widow, and P.o.p.
(Dorn 1998). Yellowtail and widow were dominant in the foreign incidental catch compositions
used in this document.

In summary, this document provides a consistent method of allocating foreign catch in
1965-76 to all rockfish species. It eliminates allocation of the same catch from the U.S.
Vancouver and Columbia INPFC areas to more than one species. This document also provides
an allocation for foreign catch in the Conception-to-Eureka INPFC areas, which have never
previously been considered in any stock assessment Compilations of literature in this document
eliminate possible prior confusion regarding different methods of allocation to INPFC area and
year. All known BC catch was eliminated from U.S. Vancouver estimates. Defining species
catch assemblages using 1965-76 data demonstrated the persistence of rockfish assemblages over
time. Allocating foreign catch to Pacific hake incidental catch, slope rockfish, and shelf rockfish
assemblage species compositions potentially improved upon previous allocations based solely on
foreign reporting category or domestic catch. While there are uncertainties both in the total
foreign catch and in catch allocation which may never be resolved, all available information was
utilized to estimate species catch as accurately as possible.

Recommendations are to use foreign catch estimates in this document in rockfish stock
assessments. If stock assessment authors prefer another method of estimating foreign catch,
these catches could be considered as an alternative. Modeling should be used to determine the
effect of these catches on estimated levels of unfished spawning biomass and percent declines in
spawning biomass.
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APPENDIX A: CATCH BY INPFC AREA, CALENDAR
YEAR, AND REPORTING CATEGORY

INPFC areas referred to in this document are often shortened in tables and figures as
follows: Washington, Oregon, and California = WOC; Washington and Oregon = WO;
Washington = W; Oregon = O; California = C; Conception INPFC = CON; Monterey INPFC =
MON; Eurcka INPFC = EUR; Columbia INPFC = COL; U.S. Vancouver = UVAN; entire
Vancouver = VAN.
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Table A-1. Comparison of available estimates of Soviet rockfish catch (t) off Washington, Oregon, and California during 1965-76. If sources
used other names, catches are placed under categories by matching amounts. Estimates used in this document are in bold. Number
preceding symbol (——) is the total value for the block of cells indicated. For example, under year 1973, the B.C. (Larkins cited)

total amount for POP and Other is 1911.

Year/ Category
Source 05 (113 07 (it (i1l T 71 T2 T3 T4 75 T
Area Rock™ Rock Rock Rock Rock Rock Rock Rock POF'  Oiherf Rock  Oiher Rock  Oiher Rouck  Other
Larkins (1975
B a575 1306 1407 126 00 401 1] —=
T 37611  1a251 2623 2621 2462 2209 6lads —
IMPFCa (1975 (cited Larkins 1975
B.C. A575 1306 1407 126 00 401 191] ———=
Wi 19845 10 224 2621 2462 1629 Hld5 — =
c 17766 o141 382 1 1] 580 l —
Forresier et al (1978)
B.C. 33000 7000 000 2000 trace
W 41000  ZE000 14000 3000 3000
Muraiet al (1981) (cited Larkins 1975, Forrester et al. 1978)
B.C. 0 33000 Aa57s 7306 1a07 126 1] 401 191] ———» 253/ ——= 30— 33—
WO 0 41000 3781l 148231 2623 2621 2462 2209 alas —* 253H —» 014 — 294 —»
RTSC (1967 68]
B.C. 54885
WO oa00
Canada (1969
T S0000 10000 000
IMPFCa (1969) {rited Canadian section of INFFZ 1968)
T 10000 10000 000
USBCF (1968)
Wi 10000 7500
c 20-30,000

Hitz (1970) (cite d USBCF 1965)
Wi 10000 7500
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Table A-1. Comparison of available estimates of Soviet rockfish catch (t) off Washington, Oregon, and California during 1965-76. Continued.

Year Category
Soure 65 66 67 68 69 0 7 m e 74 = 6
Area Rock® Rok Rock TRock Rock Rock Rock Rock POP® Other® FRock Other TRock Other Rock  Other
Sioviet Undon (1974)
pct 106 70
W 349 28
o0 1197 12
C £71 19
VNIRO (1978175.75]
TAN 152 87 187 126
COL T84 o §07 19
EUR 01 3 263 )
MOH 15 1002 33 1461
Forrester et al. (1983}
TAN goff  401° 490 03 10 i 152 27 127 126
COL 462 16 59 292 16 00 R4 3 807 12
EUR 0 581 3 02 271 1?2l 3 263 )
MOH 19 233 15 102 35 1461
CON l l 0 0 l l 0 0 0 0
Parks and Dark (1972)(57-70], NMF§ (1973)[ 717, Parks (1974)(72], Parks (1975)(73], Parks (197T6)[74]
TAN 10263 4602 2143 814 114 878 480 303 280 113
COL 15637 4#/H4 1699 199 16 957 53 1832 1301 57
EUR 3% BB 21 2 0 258 83 08 373 7
MOH 1660 4% 360 0 0 170 1 IB4 569 12
Fraiderburg et al {1977} (cited Parks and Dark 1972, HMFS 1973, Parks 1974-1976)
TAN 1263 4602 2143 214 1145 378 03 113 27
COL 1537 4344 1699 1990 1849 957 2532 57 )
EUR 36 4549 21 2 0 2% 08 7 3
MOH 17766 4399 3@ 0 0 12 2734 12 1002

? Rockfishes

® Pacific ocean perch, a category name used by Soviet Union

¢ Other rockfishes, a category name used by Soviet Union

¢ British Columbia

°VAN + CHARLOTTE

fCatch placement based on Soviet reports, surveillance indicates significant fishing in N. and S. California
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Table A-2. Comparison of Soviet catch (t) estimates in 1966-68 in the literature versus calculations.

Year Area Type (umits)  Category January  Fehruary March April May Augwst  December Total
1966 WOZ Effort (#* large vessels 3 ) 2 ]
medinm vessels 23 11 16 4
dare 27 31 15 21
Catch (1) low® Q505 10445 3669 4119 TR
high* 14426 22584 Sdad 045 5241
Ketohen? 7214 THEE 2740 3007 20670
Literature® 10000-20000
1967 WO Effort (#) large vessels 1 2 2 2
medinm vessels 1] 3 3 24
daye 31 28 31 13
Catch (1) Lo A23 1775 1965 2035 TA9E
kigh 1765 3873 AAEE 4019 13945
Eetchen A00 1393 1543 2241 58T
Polutond 270 2130 2500 3271 BET1
Literature 7.500-19845
1968 WO Effart (#) larze veasels 3 3 3 4
medirm vessels 1 1 3 12
days 31 28 31 14
Catch (1) lowr 1023 024 1035 240 3822
high 2200 2618 2031 2320 10828
Eetchen 1647 1487 1887 1864 AR
Literature =5000-7110

* Indicates numbers of vessels sighted fishing rockfish, where 1966 and 1967 were based on Hitz (1970) and 1968 is based on USBCF (1963).
® Indicates effort of 2.6 medium vessels equal 1 large vessel, and daily catch of large vessels is 30 t.
¢ Indicates effort of 7 medium vessels equals 1 large vessel, and daily catch of large vessels is 85 t.

4 Uses catch/tow and tows/day presented in Ketchen (1980).

¢ The range of estimates in Table A-1.
T Estimates utilize catch per month estimates in Polutov et al. (1966).



Table A-3. Calculation of Soviet catch (t) in U.S. Vancouver INPFC area. WOC estimates are from

Forrester et al. (1978) for 1966, Larkins (1975) for 1967-72, and Soviet Union (Unpubl.

data) for 1974. VAN, COL, EUR, and MON estimates are from Parks and Dark (1972) for
1967-70, U.S. (1973) for 1971, and Parks (1974-76) for 1972-74. For 1967-72 and 1974,
UVAN is calculated by subtracting the combined COL, EUR, MON, and CON areas (COL-
CON) from WOC estimates. For 1966, catch in the MON area is estimated using vessel
sighting and catch estimates (see page 12 for more information). The remainder is divided
between VAN, COL, and EUR using 1967 proportions. In 1973, the 1972 and 1974 average
percentage for combined rockfish in the U.S portion (77%) was applied to VAN estimates.

Year/Category
(1] 67T 68 69 T0 71 72 73 T3 74 74
Area Rock Rock Rock Rock Rock Rock Rock POP Other Rock Other
VAl 10263 4a02 2143 214 1145 aTR 490 303 220 113
COL 27531 5 15637 4844 1699 1990 1649 Q57 5300 2532 1201 37
EUR 3a 4540 21 2 1 238 23 TOE 373 7
WO G130 17766 48909 3a0 1] n 129 19 2234 a9 12
WA 41000 3Tall 16231 2623 2621 2462 2200 2417 119
COL-COH 33439 14202 Z0B0D 1992 1649 1344 2243 Té
Uv AN 7319 4172 1959 543 a2o 213 2H5 241 233 174 43
Y UA in VAN 1% 43% 5% TT% TI1% 99% 49%  TTW 62%  3E%
Washitigtot 340 83
%% Washingtonin VA 0% 49%
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Table A-4. Japanese catch (t) estimates reported by fishing year off Washington, Oregon, and California during 1965-76. Estimates used are in

bold.
Category Source Gear Period
Area Nov.66- Nov. 67 Nov. 8- Nov.50- Nov.70- Nov. 7l- Nov. 72- Nov. 73- Nov. ™4 Nov. 7™=-
Oct. 67 Oct.68 Qct.69 Oct. 70 Oct. 71 Oct. 72 Oct. 73 Oct. 74 Oct. 75 QOct. 76
POPe FAJ (1968 [66-67], 1060 [67-65], 1070 [65-69])

Yamaguchi (1971 [69-70], 1972 [70-71], 1973 [71-72], 1974 [72-73], 1975 [73-74], 1976 [74-75])
Sasald (1977 [75-T6]y

VAN all 0078 4751 1787 21845 1838 1280 2080 1084 352 286
CoL all 3850 4274 0 38 276 880 1] o 0 0
EUR all 50 181 0 2 0 =0 433 o o 0
LICH all o 1 ol 23 o o 130 o o 1]
CON all o o 1] 0 0 0 0 12 0 0
VAN longline 54 35 g 14 a a 0

Othet® FAJ (1970 [68-69])
Yamaguchi (1971 [69-70], 1972 [70-71], 1973 [71-72], 1974 [72-73], 1975 [73-74], 1976 [74-75])
Sasaki (1077 [75-76])

VAN all o1 288 267 Xo 1166 4662 1202 315
CoL all 0 31 209 558 1480 a 195 190
EUER all 0 0 0 12 1409 119 1= 1
LM all 0 0 0 0 1015 5322 868 685
oM all 1] a 1] 1] 484 57 1] 1]
VAN longline 1 4 44 1 2 3 il

COoL longline 3 a 0

 Pacific ocean perch, a category name used by Japan.
® Other rockfishes, a category name used by Japan.
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Table A-5. Comparison of estimates of Japanese catch (t) reported by calendar year off Washington, Oregon, and California during 1965-76.
Estimates used in this document are in bold. Number preceding symbol (——) is the total value for the block of cells indicated. For
example, 144 is total value for for EUR, MON, and CON for 1968 in the Fraidenburg et al. 1977 citation.

Category Source 66 67 68 69 T 71 72 73 74 75 7Th
POP* Canada (1969 (cited FAT 1943, 195
Ao 3900 4500
Forrester et al. (1978 [46-70], 1983 [71-74))
VAN 1340 B3 3695 1901 2183 1562 4205 704 652 373 219
COoL 30 4208 330 18 22 274 220 0 1 0 0
EUR i 199 34 2 0 1 191 32 1 0 0
DN i 1 0 52 0 1 0 1389 1 0 0
COH 0 0 0 0 0 1 0 0 12 0 0
Muraietal (1981)(cited Forrester et ol 1978)
AWioC 44 006 3344 70 22 274 463 12 61

Other” Fraddenhurget al. (1977) (cited FAT stati stics)

W AN 1777 a1 2EE 267 3da 1166 dan s 1298

CioL G066 ] 31 29 538 1420 ] 1935

EUR 144 ] 1] ] 12 1409 119 15

IO ] 1] ] ] 1015 5322 2R

COH ] 1] ] ] 484 57 ]

Fortesier et al. (1978 [66-70], (1983)[71-T4]

VAN ] 117 A4 175 192 272 490 10a9 5243 752 308

CioL ] 441 226 3 28 29 57 1420 ] 195 207

EUR ] 143 1 1 1] ] 27 1399 114 15 1

MO ] 1] ] 10 1] ] ] 1148 5303 aad a0

CO ] 1] ] ] 1] ] ] 4&a A4 ] 1]

Murai et al (1981 (vited Fotrester et al. 197E)

WA ] 584 226 13 28 a0 5835 4524 5550 279 2la
Eoth Larkins (1975 (COL-COMN) (cited INPFC dooumert )

WADIC 3590 3572 23 A0 306 1656

* Pacific ocean perch, a category name used by Japan.
® Other rockfishes, a category name used by Japan.
¢ Charlotte + VAN
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Table A-6. Calculation of Japanese catch (t) in U.S. portion of Vancouver INPFC area. Block information was from maps in FAJ (1968)[67],
(1969) [68], (1970) [69];Yamaguchi (1971 )[70], (1972) [71], (1973) [72], (1975) [74], (1976) [75]; and Sasaki (1977) [76]. Block
letters refer to designations in Figure A2. VAN = Vancouver INPFC area, UVAN = U.S. portion of the Vancouver INPFC. For the
POP market category, the UVAN catch is calculated by applying the percentages to the Block catches. For the Other market
category, the hours trawled in the U.S. portion were calculated using the same percentages. The percentage of VAN hours trawled in
the U.S. was then applied to the VAN catch to derive the UVAN catch. Data from 1 November - 31 October was assigned to the later
(31 October) year.

Category Units  Year Block Totals

100%%  100% Tl 100% B3%a 4%% UVAN VAN UVAN VAW  TUVAN

A B C D E F Total (hour)  (thout) % (t) (t)

FOF t 67 101 1470 0 0 1353 504 3763 3T AA7E 2473
FOF t 63 0 G10 0 0 1252 1158 3020 30% 4751 1445
FOF t B3 0 0 0 0 11 41 52 0.5% 1787 g
FOF t a 0 13 0 0 57 192 262 3% 2186 7
FOF t 71 T 26 | 0 120 307 532 10%% 1338 193
FOF t T2 0 i 14 0 143 124 346 11%4% 1580 171
FOF t 73 0 T 4 0 209 28 318 T 2859 213
FOF t 74 0 54 0 0 023 137 gl4 42% 1054 452
Other hour B3 0 232 0 12 355 244 843 477 1154 40%%
Other hour B9 0 0 0 0 20 25 45 14 421 3% a1 3
Other hour a 13 g 0 0 155 84 266 128 1062 12%% 288 35
Other hour 71 20 43 14 0 155 174 476 243 1254 20% 267 33
Other hour T2 0 53 11 0 197 137 398 191 1149 16%4% 346 57
Other hour 73 0 162 g 0 175 144 452 285 2474 12%% 11dad 134
Other hour 74 0 136 0 4 951 582 1723 5l 2849 29% 4863 1330
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Table A-7. Comparison of available estimates of foreign catch (t) for other countries off Washington,
Oregon, and California during 1965-76. Estimates used in this document in bold. Murai et
al. (1981) estimates are considered “rockfish” if there is an estimate in one of their two
categories and they did not put a dash in the other category.

Country Source 73 74 75 75 75 76 76 76
Area FOFP FOP POP Other Rock POP Other Rock
Poland Murai et al. (1981)
WO 8 120 2638 427
Gunderson et al. (1977 [74], Fraidenhurz et al (1978 [7477]
VAN 2 a
COL 94 x
Ketchen (1977)
VAN o 12243
Morsk Instytut Ryb acki (unpub L data) [7 5], Murai (unp ubl. data a) [76]
VAN 12243 4614-4654
oL 219 247425
EUR ? 157-204
MOW ? 2358
Fraidenhurg et al. (1977)
VAN 12243
COL 780
EUR 577
MOW 1138
Feputlic  BMurai(unpubl. data b)*
of Korea  WAN 34 73
oL 0 84
EUR 0 70
MOW 0 22
CON 0 3
WO 208
Pruter (unpuhl data)
WO 50
Murai et al (1981)
WO 50 179
U.5. (1977 Northeastern Pacific miros Canadian coastal area
WO 234
Bul garia P.o.p. Assesement - Fraidenburg et al. (1978) FOFP VAN COL],
Gunderson (unpuhbl data)[all)
VAN 23 15
COL 59 3
EUR 41 1
MOW 7 229
East P.op. Assessment - Fraidenburg etal. (1978) [POF VAN COL],
Germay  Gunderson (unpubl data)[all)
VAN 15 17
COL 95 3
EUR 44 2
MOHW 7 246

* 1975 tows were all trawl. 1976 tows were all longline.

? Data unknown.
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48°30°'N

U.S.-Canadian Border

48°N

| Vancouver-

Columbia

47°30°’N

PFMC Area 3B-3C Border

Figure A-1.

Comparison of possible borders between Soviet “Washington™ and “British Columbia”

reporting areas. Shaded area with horizontal lines is the U.S. Vancouver INPFC. Shaded
area with diagonal lines is the PFMC Area 3B. Cross-hatched area is the overlap between
the two areas.

127

48.5
100%

F ,-ﬁ E  53% D f
: 48 3
c B A -

: : 47 5

126 125 124
Longitude "W

Figure A-2. Japanese block reporting areas. Bold line is the U.S.-Canadian border. Percentages are the
estimated area of the block in the U.S. Letters in blocks correspond to columns in
Appendix Table A-6.
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APPENDIX B: DEFINING ROCKFISH FISHING
STRATEGIES/ASSEMBLAGES

65



Table B-1. Comparison of available species composition information on shelf and slope rockfish
assemblage catches during 1966-76. Published data was compiled, except Gunderson
(1997), which presented the summary. Line separates species into slope or deepwater (top)
versus shelf or nearshore (bottom) species as presently defined (PFMC 2000). Species less
than 0.5% in all compositions were not included. Blank spaces indicates no catch of the

species.

Description Slope Shelfearshore

Soxce Diouaglas Tagart Westtheitn Gunderson Diouglas Tagart
(19987 (urngubl data) (1967 (1997 (19987 (unpubl. data)

Trpe market market survey sLHvey matket market

Mlarket categorytarget FOF FOF Pop Pop. Orther Orher

Years BE-76 66 -7 6 65 62-70 B6-T6 B6-T6

Aererage depth (fin) 03%=20 147 125 147 TR%<20 71

Humber TowsSamples =222 98 27 Té =404 243

¥ towrsin TV AN 1% Q4% 11% 100% 4% Q0%

¥ towsinCOL Q9% 6% 20% 04%, 10%;

% towsinEUTR =1% 1%

3p ecies Composition (%0w eight)

Poop 56% T2% 41%; T3% 1% 0%

darkbl otched 20%5 14% 10% %% 1% 0%

wellowmoith T 2% 0%

splitniose 5% 6% 11% %% 1%

shortspinethornyhead 6% 0% 6% 2% 2%

shatpehin 0% 0% 6% 0%

tedbandsd 1% 1% 1% 0%

rougheye 0% 1% 0% A% 0%

CAAry 1% 1% 2% 32% 30%

wellowtail 0% 0% 1% 35% A2%

widow 1% 0% 1% 1%

redstripe 1% 1% 0% 0% 0%

silvergray 0% 0% 3% 1% 2%

bhocaceio 1% 0% 2% 3% 1%,

stripetail 1% 3% 0%

gy eerstriped 0% 0% 2% 1%

rosethorn 0% 0% 1% 0%

flag 9%

black 0% 14% 4%

otherfad dentified rock 0%, 0% 0.2% 10% 0% 0%
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Table B-2. Comparison of sources with information on incidental rockfish catch from targeting Pacific hake during or soon after 1966-76.
Species comprising less than 0.5% in all sources are not included.

Description Neleon (1970 Edwards etal (1981} Dark o al (1980} rockfish-INPF Ca (1979-81),
Datain T ahle D Daia in Appendix ITT Neleon et al{1983), Berger at al{1984)

Phale INPFFCh (1980-83)

Tyrpe fisherv-eported fishery-oh served fishery-chserved Fishery-es imated catch

Ceounbey Tih Poland, 5 coriet Tih Joint Wentire

Target P hale P hale none P. hake

(rear rruidvar ater nudwarater nudwrater unlmoern

Teaws &7 TI-80 ?? TE-83

%o wokfis Whalke 0.7%% 1.5% 0.6% Ty Feo A8l F0 02 a8 21% 1505

Foclkfish (1) 6.9 298 1219 28 011 359 33 7 a54 822 1024

#tovers 147 199 5411 21 14 28 25 i ? ? ?

Aea TVAN,COL EUER COL MON EUR  COL UVAN MON EUR  COL UVAN

Species Composition (% weizht)

black =1% % 1% 1 (12 1%
bocaccio 3% 2% 2% 1% 1&g 1054 200 1%
broern 0% 1%

Canary 204 3% 5% 1% 0% 1% 1% 5
chilipepper [ % 1% (255 0% 1% [
darlh lotehed 1% 2% 1% o 2y (e
olive 1% %%

Fop. 5 5% T 5% 1% 5
wdstipe 2% 2% 2% 1 1% ) 1%
shorthelly 32 Qg % 1% 0 (12 32
shortspine [ 1%

silverzray 1% 0%

sphitnes e 3% 2% 48

stripetail 0% 1%

verllion (% %% 1%

wridioar 3 Wy 55% e Tl dl% L T 28 17%%
vellorarrmonth 3 1%

yellonartail Bl 2 25 254 2 I I 1% B BSM [2EE
wd . rocldish 0% 1%

wud . red mck e

* ? indicates that the number of tows is unknown.
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Table B-3. Missing weights and replacement data for Soviet Union survey data from 1966-76 of the U.S.
West Coast (south of lat. 48°30'N). Total number of tows is 4366. Tows with missing
weights have numbers for that species but no weight data. Tows with weight and numbers
have information on both. Weight per fish is average for tows with information on both
weights and numbers. Units of weight are unknown, but believed to be kilograms.

Speries Number of Tows Average Tow
missing weight and weight
waight nhumhbers per fish
aurora 130 41 0.4é
hlack 417 2l 1.86
hlackgill 36 2l 1.40
hlue 294 8 1.24
hocaccio fil2 99 244
hrowen 2 3 0.71
Cataty 578 al 1.93
chilipepper 202 35 0.58
darkhlotched 914 207 0.5%8
dusky 1 I
flag K] a0 1.40
greenspotted 14 4 0.85
greenstriped 200 74 0.34
hal fhanded 19 | 0.0z
Fop. 863 201 0.4
pink 96 4 0.36
PYImy 13 3 0.08
redhanded 67 fil 1.51
redstripe 189 25 0.80
rosethorn i1z 11 0.22
rougheye 214 41 1.39
sharpchin 203 25 0.41
shorthelly 143 20 0.15
shortrakeer a 5 748
shortspine 1020 106 0.30
silvergray ill 55 1.82
splitnose 739 150 0.39
stripetal 194 35 0.32
vermillion in 1 1.50
widow 241 il 1.23
vell oweye i g 351
vell owrmouth 1 7 1.96
vell owtal 265 7 1.59
Sehastes sp. 117 fi 390
Pacific hake 1409 896 0.74
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Table B-4. Comparison of clusters of tows from the 1966-76 Soviet surveys. Named clusters are those
used in this document. % dissimilar = Bray-Curtis index. Catches of species in bold were
used in clustering tows. Only species with > 0.5% in any cluster are included.

Sope Hale 5.Shel M Shelf

Chister . B C D E F G H I J K L M

¥ dissirailar 895 934 B42 934 93T 941 b4 9T 979 BRI REE 893

tows with rockish 1360 210 368 110 8 al5 55 43 10 26 26 27 1

Tow distributionhy INPFC Area

v &M 0¥ Ak e 30%  101% 243 1é% &% 209 384 8 10%

COL T 52 183 él% 4B ddle et 6T TO% 23 e 7O 100%%

EIE. e 18w Ak e 1l TR 5% 18 2%

IWICH 0%, 23% 69 4 19 4 1% T 10 3EW 12% 4%

COH 3N 2% ¥ 11%% 44 T

Averages in ¢ hstered tows

wear 1970 1973 1972 1948 1970 1949 1970 1982 1060 1970 1947 1971 1971

rnonth 7 f f 7 7 7 f 1 f ] 4 o 10

tirve of day 1232 1204 1224 1236 1210 1265 1167 1123 742 1420 1214 94T 1730

depth (fin) lag 160 Q% 131 203 = a4 223 105 20 24 T T

dhore bottore (fin) 1 ! 3 1 ] 1 1] 1 0 1] 2 3

speed (knots) 3 4 3 3 3 3 3 3 3 3 3 4 31

duration (howurs) 1.0 13 08 0z 10 0% 0= 09 0= Da 02 0.7 10

rockfish catch 320 64 1836 112 3 441 il & la 42 1916 4935 002

hake catch 3 3918 3N 1 1 164 2 0 1 o 2 1 0

Hp ecies Composition (%ow eight)
hlack 0¥ 4% 0% 0% 0%  20% 0% 2% 13% 1% 0% 0% 0
blackeill 0 0% 0% 0% 10% 0% 0¥ 0% 13 0% 0% 0% 0
hlue 0 1% 0% 0% 1% 6% 0¥ 0% 0% 0% 99% 0% 0
hocaccio 0% 1% 3 1)) I 3 3 %% % 1% 0% 0% 1]
CANATY 0% 3 0% 1% 0% 245 15 0% 1% 0% 0% 0% 1]
[!]'I.i]i]_]q]PEI' 0% 0% 2 1% T4 0% 0% 0% A% 0% 0% 0% 1]
darkhlotched L4 2% I i 4% 0% 20% 0% 0% 0% 0% 0% 0
flag 1% 0% 0% 0% 0% 1% a¥ 0% 4% 0% 0% 0% 0
greensiriped 0¥ 0% 0% 1% 0% 1% 2T 0% 0% 2% 0% 0% 0
P.o.p. 42%, 2 0% 35 0% &% 0% L 0% 0% 0% 0% 1008
redstipe 0% 1= L 1% 0% &% X O 0% 0% 1% 0% 0
rozethorm 0% 0% Q% 1% Iy 0% 0% Q% 1 1% 5 0% 1]
I'CIU.ghE-'j.fE 1% 1% (IS 1% (IS 0% 0% 0% 115 (IS 05 0% 1]
sharpechin 0¥ 0% % 12% 0% 1% 33 0% 0% &% 0% 0% 0
shorihelly 0¥ 3T 19 0% % 0% 0¥ 0% 0% 13 0% 0% 0
shorispine T I 0% 2% % 0% % a4 0% 1% 0% 0% 0
S]l‘."&l’gl"&}f 0% 0% %% 1% I B 0% %% 3 20%, 0% 0% 1]
SP]itI'I]SE 1% 1% 2 A1%, B 0% 0% %% 2 1% 0% 0% 1]
stipetail 1% &k L 1% 1% 1% 0% L 0 0% 0% 0% 0
wertnillion 0k 0% 0¥ 0% 0% 0% 0k 2% 0 0% 0% 0% 0
widow o 19 0% 0% 0% 2% 0¥ 0% 0 0% 0% 98k 0
FE].].I:III"E},?E 0%, 0% 0% 0% 0% 0%, 0%, 0% 3% 0% 0% 0%, 1]
yellowtail 0¥ 4 0% 0% 0% 8% I 0 0% 1% 0% 2% 0
rockiish nmd. 3% 2% %% 1% B5% 3% 1% 0% %% 0% 0% 0%, 1]
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Figure B-1.
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Comparison of ordination scores and cluster designations for the four most-frequently
occurring clusters (designated by letters assigned in Table B-4). Top graph is plot of DCA
ordination species scores. Outlines enclose species which average greater than 10% of the
tow catch in the four most-frequently occurring clusters. Species enclosed are: A - P.o.p.,
shortspine, darkblotched, and splitnose; B - hake, widow, and shortbelly; C - bocaccio and
chilipepper; and F - black, canary, and yellowtail. Bottom graph plots the average ordination
tow scores by cluster, with area of bubble directly related to number of tows. The four
clusters with the most tows are designated with letters assigned in Table B-4.
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APPENDIX C: CATCH ALLOCATION TO FISHING
STRATEGIES/ASSEMBLAGES
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Table C-1. Regulations and agreements affecting foreign fisheries off the U.S. West Coast in 1966-77.

Couniry Year Caiegory Eerulition Referenc es
Soviets Cict. 6 clozed areas within 12 nrai of shore USBCF 1967
Feh. 67-Feb. 62 closed or discouraged areas selected areas seawrard of 12 rrad off WO USBCF 1968
Herv 62 o specialized fishery for rockiish south of 48" 10'H Ta 1969
Mo, 62 tnesh size roinirennre 2.4-2 2 in hake fisheries T3C 1969
Jan 69-Jar. 71 closed areas forvessels over 110 ft six rockfish areas off n. California to Washington 1251-4715  T5C 1969
Feb. 71 closed areas frve P.op. zones in 100-300 fiv De ceraber- 2 pril TsC 1971
Feh. 71 closed fo trawd fishery inside A0 fin betwee n Gray's Hatbour and Colurabia B TSC 1971, INPFCa 1975
Feb. 71 to wessel concentration, no rockfish fishery  Cape Flatterybetween Jnne 15 and Septereber 15 TsC 1971
Feb. 73 no specialized fishery for rockfish south of 50°30'H T5C 1973
Feh. 73 hiake lirits 150,000 t in Morthe ast Pacific T3 1973, INFFCa 1975
Feh. 73 o special fishery for flounde rs and sole south of 48" 10'H TaC 1973
15-76 rockfish limits 2500 t in WOC (ineidental catch onls) T3C 1976
15-76 closed areas More, 1-Tune 30 off Elamath and Colubia B T3C 1976, INFFCa 1975
1576 pot sane toaries two areas cloged Mow. 1 - June 30 IHMPECa 1975
15-76 trawling prohubited 47°45N.42" 30N TSC 1976, INPFCa 1975
15-76 trawling prohobited south of 38" 10'H TaC 1976, INFFCa 1975
Japsn 6a rockfish agreed reduce trawl e fort Ta 1969
1 rockfizh agreed not target south of 42"30'N T5C 1971
13-4 PCP liruts 800t in VAN and 16 tin COL INPFCa 1975
15 rockfish limits 1350 t in WAN, 250t in COL and 700 t in EUR-CON INPFCa 1975
15-76 trawling prohobited 47"30'N-48"30N INFPFCa 1975
Polard 15 rockfish agreed to not farget IMPECa 1975
T15-76 trawling prohubited 47°30N-42" 30N INPFCa 1975
i trawling prohubited south of 32°30'N INPFCa 1976
&1 other 75-76 trawling prohubited 47"30'N-48"30H INFFCa 1975
&) foreign T gear restrictions all wessels fishing for hake ronst nse pelagic trawls IMPECa 19777
T rockfish lirnits not to exceed 1.3% hake catch IMPECa 19777
71 reconunended Total Catch = 1,000 t Po.p, 12,000 t Other INPECa 1977
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Table C-2. Available vessel sighting information for the Soviet Union fishery operating off the coasts of

Washington, Oregon, and California in 1966. Categories under vessel number are: All
(includes support vessels), M = medium fishing vessels (side trawlers), and L = large fishing
vessels (stern trawlers).'

Source Date Vessel Num. Area Off Depth Catch
me wk al M L INFFC Desc ription nmi  fm Sp ec ies
IMPFCa  fpr 23 CoL central OR P.op. target
1966 Llay 1-2 CoL central OR P.op. target
3-4 =40 CoL Willappa hiake target
Wlaw 1-2 =110 rostly WA mostly hake tarzet
Ot 3-4
INPFZa  Jul 111 DR, Wi
1967 Jep 4 75 OF, Wi
Cet 4 75 OR, Wi
USBCF &pr 1 25 1.2 CoL COE. Pop. target
1966 3
4 207
Way 1 22 15 CoL certral OF. 2030 POF, some hake
3 22 oL Colurnbia B 2030 hake
3 22 oL Newport
4 24 10 CoL n. Colurabia B 40-50 rockfish (mostly P.op), hake
T 1 =50 4 COLUVAN Wi hake
4 76 B COLUVAN  raost Willapa hake
Jul 1 807 Wh hake
2 TE 9 Wh hake
3 64 9 Wh hake
4 o1 W hake
bug 1 72013 COLUVAN  Destuction.
2 TP COLUVAN Wi =50 hake, P.op, rock
3 58 4 COLUVAN OR Wi hake, P.op, rock
4 6 2 CoL Mewport, Willapa hiake, canaty, greenstripe
Jep 1 58 3 COL 1. Colurabia R
2 56 6 Wa, OR
3 38 3 COL Mewport, Grays H. 1240 hiake, Pooop, canary, welowtail
4 12 COLUVAN OR Wi
TSBCF Oct o oall COoL R hake, P.op, rockilsh
1967 70-80 oL OF.
g 50 OF, Wi
Neee  all 3 15-30 sty hake
o0
o0
2 2 B Wa, OR
Der 2 9 A NDON SEY aur 100 rockfish grounds
4 45 DM 5. F aur 100 rockfish grounds
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Table C-2. Available vessel sighting information for the Soviet Union fishery operating off the coasts of
Washington, Oregon, and California in 1966. Categories under vessel number are: All
(includes support vessels), M = medium fishing vessels (side trawlers), and L = large fishing
vessels (stern trawlers).! Continued.

S0 uree Date Vesse]l Mum. Area Off Depth Catch
me wk all M L INPFC Description nmi fin Pecies
Tewrell Tl 2 1 CoL GraysH. w hake, some rock
etal. 2 1 oL MMoclips w hake, some canary, lingeod
1066 1 1 COL  MMoclips s hake
2 hake
1 hale, canary
unl® hake, widow, ywell onartail
2 CoL CopalisHead w hake
1 1 hake
1 1 hake
2 ud ocean percly hake, canary
lprd hake, wellowtail, canaty
1 ocear perch
1pr hake and perch
3 1a CoL Iloclips - Pt Grerralle hake with incidertal rockfish
Pattie (19661 Sep 3 1 hake, small amownts canay
Hitz Tan o o DR, Wa
1970 Feh o o DR, Wa
Dlar o o DR, Wa
Apr 23 3 OR, W
LR 22 14 OR, W
Tun 2 9 OR, W
Jul Ta 9 OR, W
AR 67 7 OR, W
Sep 34 7 OR, W
Dt 45 B DR, Wa
Now 41 B DR, WA
Dec g 4 DR, WA

#1. = Island, H. = Harbor, R. = River. Off = distance offshore.
®S.F. indicates San Francisco.
“unloading

one pair
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Table C-3. Available vessel sighting information for the Soviet Union fishery operating off the coasts of
Washington and Oregon in 1967. Categories under vessel number are: All (includes support
vessels), M = medium fishing vessels (side trawlers), and L = large fishing vessels (stern

trawlers).*

Source  Date  Vessel Mum Area Off Depth Catch
mo whk all M L INPFC Description nmi species
IMPFCa Jan- 1 1- oL OF. F.op. target
(1967 Ap 2 12
bpr 3 39 hake
Mlay 2 114 CioL mostly OR hake
Jnn 4 20 OF, Wi hake
Sep 4 54 OF, Wi hake
USBCF Jan  all 5 3 COL Newport
(19671 Febh 1 1 CioL mostly OF, 1 Wi hake
3 4 3
Ivfar 1 10 oL COF. hake, true cod, some Po.p.
4 4 oL ]38 hake, true cod, some Po.p.
Lpr 1 6 CoL OR hake, true cod, some Po.p.
4 97 oL Heceta, Stonewall B. hake, a few rockfish
Wlay 1 714 COL OF. hake, heming
2 739 COL OF. hake
3 ad 5 COL OF. hake
4 719 oL OF, W hake, inc. Pop and rockfish
Jun 1 6l & COL mostly Wi
2 00 COoL mostly Wi hake with a few rockfish
4 &l oL W, OR hake, P.op. and rockfish
uz 170 CioL OF, Wi hake, inc. rockfish
4 50 CioL OF, Wi hake, inc. rockfish
Sep 1 24 B Heceta, Stonewall B, Wo hake
2 28 11 Heceta, Stonewall B, Wi hake
4 22 20 Heceta, Stonewall B, Wi hake
Oct all &0 UVAN, COL OR, Wi hake
USBCF Mo 1 22 20 OF, Wi
(196E) 2 24 21 OF, Wi
3 2 20 OF, Wi
4 13 12 OF, Wi
Dec 1 =10 OF, Wi
2 OWAN Destuction]. 15w
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Table C-3. Available vessel sighting information for the Soviet Union fishery operating off the coasts of
Washington and Oregon in 1967. Categories under vessel number are: All (includes support
vessels), M = medium fishing vessels (side trawlers), and L = large fishing vessels (stern
trawlers).* Continued.

Source  Date  Vessel Num Area Off Depth Catch
me whk all M L INFFC Descrip tion i fm 5 et ies
WEFD Jul 3 32 CcOL Gray's H-Colunbia . 18-34 ted rock, red and black rock, hake
(1967) 4 COLUVAN  Destruction I 17-1% swr
4 43 4 COLUVAN Destuctionl 20-30 g huke
bug 3 1 cOoL Willapa B 188
15 COLUVAN  Destuction I o 7221 hake
12 1 cOL . Elizaheth 121020 37-51
Sep 1 5 3 COL C Elizabeth-CGray's H 1428 50-300
5 CcOL Colurebia B 24 70 huke:
3 4 COLUVAN  Grays H-C. Flattery 70-400
1 COL Colurbia B.-GraysH.  30-57 &0
Hire 1 11 5 COLUVAN C JohnsowC. Elizabeth 16-45  76-300 hake
o 1 coL C. Elizabeth Gray's H. 50-100 hake, hake and red rock
4 T CcOL Colurebia B 20-25  B0-200 red rock
Hitz  Jan o 1
(1970) Feb 3 2
Ivlar 3 2
Loy 4 2
JEN mnoa
Jun g1 7
Jul 06
L a3
Sep 213
Ot 4024
M 17 18
Diec 2 4

* 1. =Island, H. = Harbor, B. = Bank, C. = Cape, R. = River. Off = distance offshore, Depth = bottom depth. inc =
incidental.
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Table C-4. Available vessel sighting information for the Soviet Union fishery operating off the coast of
California in 1967. Categories under vessel number are: All (includes support vessels), M =
medium fishing vessels (side trawlers), and L = large fishing vessels (stern trawlers).*

Source Date Vessel Mum. Area Off Depth Catch
moe week all M L INPFC Description nmi fm species
USBCF Jan 1 1 CON L&, 120 gar
(1967 3 1
4 2 WICH Half Wioon Bay 15 rockfish
4 1 LICH Farrallons 19
Feb  all 3 14 rockiish grounds
Liar  all 3 MOH mostlyoff 5 F.
g 1,2 0 MOH Half IWloon Bay 22sw  100-130 rockfish
3 1 15 LICH Half Moon Bay 22 ew  100-150 rockfish and hake
4 & LTH Half Ivloon Bay 23 sw rockiish and hake
4 T 2 MCOH northof 3.F.
Wy 2 1 EUE. tear Cregon border
34 12 furthe ¥ south rockfish and hake
Jun 1,2 14-20 IvIOH 5. of Farrallons P.op, bottorn fish, hake
bug 1 4 WICH Pt Reiwes 14 nwr
4 1 WICH Pigeon Pt. 14 wr
Zep 2 4 IICH off 5. F.
3 1 WOH t. of Farralons
et 1 0
2 0
3 & ETTE. n Ch
4 1 LIDH Point Bevyes 25
USBCF Movw 1 0
(19632) 2 1 ETTE. Eel K., Crick 20-28
3 0
4 1 EUFR. Bodega Head, Crescent C.
Dec 1 £ EUE Cregecent C. 12 ted and black bottormfish
2 5 IICH 3F
2 2 CON Santa Barbara
3 2 n Ch
4 2 n Ch
TsC 20 WICH DlontereyBay 25 rockfish and sahle fish

(1967

* L.A.=Los Angeles, CA, n. CA = northern California, C. = City, S.F. = San Francisco, CA., Off = distance
offshore, Depth = bottom depth.
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Table C-5. Available vessel sighting information for the Soviet Union fishery operating off the coasts of
Washington, Oregon, and California in 1968 (WA and OR are above the line; CA is below).
Categories under vessel number are: All (includes support vessels), M = medium fishing
vessels (side trawlers), and L = large fishing vessels (stern trawlers).*

Source Date Veszel Mum. Area Off Catch
HiD wk all M L INPFC Descrption Hi sp ecies
INFFCa Il 30-35 WA
(1962 Sep 2 QR
et 1 OvAN WA
USBCF  Jan 1 3
([196E) Dlar 1 3 OF., W Fl.og. and other rockfish
2 2 OR, WA
3 f OR, WA
4 111 OR, WA
A 1 12 3 OF., W Fl.og. and other rockfish
2 12 5 OF., W Fl.og. and other rockfish
3 12 2 OR, WA hake
4 12 10 OR, WA hake
Ll ay 1 21 13 OR, WA hake
2 17 & OR, Wa hake
3 15 13 OR, WA hake
4 15 15 OR, WA hake
Tun 4 40 OR, WA
Auz 43 OF, mostly WA hake
Sep 25 OR, Wa hake
Ot 23 DR, WA hake
Tan oo
Feh oo
Dlar 3 -9 LOW ahove 3.F.
Apr 1 & LOH Fardlons 16
3 13 EUR nCA
Llay 1 2-10 COH Satita Barbara
3 7 EUR Russian B, 18-20
4 2
Jun 2 3 EUR Falamath B 20-22 w sahlefish, hake bottomfish
2 1 LOW Pt. Reyes 13
Auz 1 1 LIOH Pt. Reyes 17 ar
Sep 1 o
2 0
i 0
4 0
Ot 2 LOH Half Moo B ay 5w
1 EUR Klamath B
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Table C-5. Available vessel sighting information for the Soviet Union fishery operating off the coasts of
Washington, Oregon, and California in 1968 (WA and OR are above the line; CA is below).
Categories under vessel number are: All (includes support vessels), M = medium fishing
vessels (side trawlers), and L = large fishing vessels (stern trawlers).* Continued.

Source Date Vessel Num. Avea Off Caitch
no wk all M L INPFC Descrip tion nni___ species
CFE Mo 20 COoL COF. rocldish and halce
(196d  Dec 1 1 OF, Wh
Mow 2 4 COM Sarta Barhara
Dec 0 Ca
WEFD hn 4 26 CoL Oceanside-C. Shoalwater 17-26
[196Ey i COoL . Disappointmert Tw
Njh| 3 CoL WEW of Pt Chehalis
Aug 3 20 COLJIIVAM . Flattery-Grays H 1540
Sep | 1 TWAN . Johnson 30-35
Cct 1 5 VAN C. Flattery 25

* n. CA = northern California, C. = Cape, R. = River, H . = Harbor, S.F. = San Francisco, CA., Off = distance
offshore, Depth = bottom depth.
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Table C-6. Allocation of Soviet Union rockfish catch (t) (above line) to rockfish assemblages using method employing information from

commercial fisheries (Method 1) (below line). Rockfish (t) and Pacific hake (t) are from literature or derived. Rockfish in Hake
Incidental are assumed to be 1% of Pacific hake catch. Rockfish not allocated to Pacific hake are then allocated to either Slope or
Shelf. Slope versus Shelf percentages for MON are based on Soviet Union survey catches of commercial-sized rockfish. Precision

shown is less than used in calculations. For 1966, for example, Hake Incidental rockfish in COL is 101,120*0.01 =1,011.2 t.

Rockfish minus Hake Incidental is 27,531.5 - 1,011.2 = 26,520.3, which is assumed 100% Slope assemblage.

Type Area 66 67 68 G0 70 71 72 73 T4 75 ]
Rockfish UVAN 7319 41732 1959 543 A2y 213 263 610 217 1] 1]
(it COL 27532 15837 4544 1659 1920 1649 Q57 3071 1358 793 fi 26
EUR 1] 36 4549 2 2 1] 258 791 320 204 272
LIOH 6150 17766 4559 360 0 1] 129 2233 581 1017 1496
Parific hake UvAN 2BEE0 54424 16702 44465 01914 20929 40=14 4447 15212 1] 1]
(it COL 101120 106187 6622 55377 10T774E 125797 AT 58] DE52a 44002 40720 R332
EUR 106 2051 67 o3 1] 2249 2300 3777 174630 15514
LIOH 34375 2515 2705 0 1] 1125 32144 SEALL 07044 42283
Fockfishin UVAN il 544 167 445 629 208 403 44 152 o 0
Hake Incidental  COL 1011 1062 il 554 1077 125% 676 085 440 407 26
Asgemblage EUR o 1 21 7 1 o 22 a4 320 174 155
(1% of hake(f)  MOH 1] 344 25 a7 0 1] 1 341 581 ov0 433
Rockfish not in UvAN 050 3628 1792 98 0 604 4z 565 3 1] 1]
Hake Incidental  COL 26320 14575 4378 1145 213 391 281 2026 09 386 1]
(it EUR 1] 33 4528 14 1 1] 236 707 0 28 117
LIOH 6150 17422 4574 273 0 1] 113 1932 0 47 1073
Slope % UVAN-EUR 100%: 100% 100%: 100%; 100%: 100%; 100% 100%; 100% 100%; 100%;
LIOH 46 %5 AE% 46 %% da% 42% 16% 16% 16% 16% 16% 1%
Shelf % LIOH 54%, 34% 54% 32% 52% 24% 24% 24% 24% 24% 24%
alope (1) UvAN 050 3628 1792 g8 0 604 42 65 3 1] 1]
COoL 26320 14575 4578 1143 213 391 281 2026 209 386 1]
EUR 1] 33 4528 14 1 1] 236 707 0 28 117
LIOH 2810 P61 2427 130 0 1] 19 309 0 7 172
Shelf (1) LIOH 3340 D461 2647 143 0 1] oo 1623 0 38 001
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Table C-7. Distribution of Soviet Union survey tows by year and INPFC area for the four most frequent
assemblages in all years and areas combined.

Asserblage  Area [i]i] 67 68 6y 70 Tl 72 T3 T4 75 Th

alope WV AN 20 35 14 3 3 10 19 9 7 1 1
COL 154 sl 117 91 40 a7 7 81 134 30 fi5
EUE. a7 7 7 5 5] 3 13 fi 24 fi
IO 1 30 5 23 5 ] 16 15 24 5
COH ] 5 7 2 i 8 3

Halke VAN 2 13 15 7 1a fi g 2 il 2 1
CoL 43 T Fii 54 44 34 33 &0 T 53 33
EUE 10 2 15 15 7 q i I
LIOH 17 g 39 17 1a q g 170 137
COM 3 11 7 3 1 4 1 1

M. Zhelf VAN 14 10 35 32 8 19 14 q fi
CoL 70 40 a3 6E 21 33 16 19 7 12 14
EUE 3] 2 1 5 1 7 7 1
IIOH 1 1 1 3 5 5 5 2
COM 1 1

5. Shelf VAN 1 2 2
COL 12 11 f 15 3 2 7 3 3 2 3
EUFE. 4 5 3 1 3 3 p 1
IIOH 25 15 22 22 1a 17 0d 47 5
COH 1 4 1 1 10 2
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Table C-8. Comparison of Soviet Union catch ratios in surveys versus commercial catches. Catch (t) distribution is based on dividing catch for a
given year and INPFC by the total catch in all years and INPFC areas. Conception INPFC is not included in the comparison because
there was no fleet catch.

Data Type Area i a7 il iy 0 T T2 T3 T4 TS T
Survey  rockfish catch VAN 2% 2% 3% 1% 2% 1% L% 0% 0% 0% 0%
digtribution CoL 105 4%, 4 3% T 2% L 1% 2% 1% 3%
ETTR 2% 0%, 0% 0%, 0% 0% 0%, 0% 0%, 0%
WIDOW 0% 3% 1% 4%, L L 2% 28, 3% L
hake catch VAN 0% 0% 0% 0% 0% 0% 0% 0% i 0%
distribution CoL L 1% 1% 1% L 0% 0% 3% ¥ 4% 30%
EUTR 0% 0% 0% 0% 0% 0% 0% 0% T %
WIDW 0% 0% 1% 0% 0% 2% L 1a% 12%
i roc kish VAN 1743%, 266%, T 412%, 142%, 1252% 100%: D5, 3% 13% 1aa7T¥
hale y*100 CoL 17793, BEY B 116%, 207 1443 354 0%, 2% 4%, 2%
ETTR. 4T6%, 1635 175 &% 4% 6% 143 10%: 0% 0%
WOW 250%, 301%, 46T 28% 5405, 52 32 1181%, 5% 2
Fleet rockfish catch  TUVAN ¥ 5% 2% 1% L% 1% L% 1% 0%
digtribution CoL 33k 195 A% 2% 2% 2% L 4%, 2% 1% L
ETTR 0%, 5% 0%, 0% 0% 1% 0% 0%, 0%
WIDOW T 1% 6% 0%, 0% 3% L 1% 2%
hake catch Ty AN i I 1% 3% 6% 1% i 0% 1%
distribtion oL 6% T i 4% T e 4% 6% i I 6%
EUTR 0% 0% 0% 0% 0% 1% 2% 1% L
WIDW 2% 0% 1% 0% 2% 4% 6% 3%
i roc kish oV A s % 12%% 1% L 4%, 2% 143 L
hale y*100 CoL T 15% 105 3% 2% 1% L 3% 3% 2% L
ETTR. 343 2, 3% 2% 115 0%, L 1% 2%
WDOH 52% 195% 4%, 11%. T L% 1% 4%
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Table C-9. Allocation of Soviet Union rockfish catch (t) (above line) to rockfish assemblages using method employing information from Soviet

Union surveys (Method 2) (below line). Rockfish in Hake Incidental are assumed to be the percentage of Pacific hake catch in

survey Hake Incidental by INPFC and year. Rockfish not allocated to Pacific hake are then allocated to either North Shelf, South
Shelf, or Slope based on their relative percentages in Survey catches. Precision shown is less than used in calculations. Using COL
1966 as an example, 101,120 t Pacific hake * 6.7949% = 6871 t rockfish in Hake Incidental. Rockfish not in Hake Incidental is
27,531.5- 6871=20660.5 t. North Shelf is then 34.5543% of 20660.5 = 7139 t, South Shelf is 5.0582 % of 20660.5 = 1045 t and
Slope is 60.3875% of 20660.5 = 12476 t.

Type Area 66 67 68 69 70 71 72 73 74 75 i’
F.ockfish VAN 7319 4171 1950 543 29 813 865 a10 217 0 a
it COL 27531 15637 4544 1699 1990 1649 B57 3n7l 1355 o3 26
EUER 0 36 45410 21 2 0 258 791 330 204 272
IOH G150 17766 4599 360 0 0 129 2253 581 1017 1434
Pacific hake VAN 26850 54424 16708 44485 B2014 20949 40314 4447 153414 1 a
it COoL 101120 106187 46622 55377107748 125797 67581 RESZG 44903 40720 PE332
EUER 106 2051 678 9 0 2241 8390 3rarT 17639 15514
IO 34375 515 8705 0 0 1135 32144 58411 7044 42183
Eockfishin VAN fi%e %o %o T T 1% 1% 1% 1% 1% 1%
Hake Incidental COL T T T 3% 3% 1% 1% 1% 1% 1% 1%
%o ofHake EUE 15% 15% 15% 1% 1% 0% 0% 0% 0% 0% 0%
LIOH B3% B3% B3% T0% T0% 1% 1% 1% 1% 1% 1%
Eockfishin VAN 1491 3018 97 43 29 300 5T fi4 217 0 a
Hake Incidental COL BET1 Ti15 3lag 1471 19810 1141 fil3 g93 407 369 626
[t EUE 0 16 3lé 0 1 0 i 21 a7 45 39
LIOH 0 17766 2054 360 0 0 11 302 550 911 397
Fockfishnot in - UUWVAN SB28 1154 1032 0 0 513 288 46 0 0 a
Hake Incidental COL 20661 2421 1476 7 0 508 344 2178 951 424 a
[t EUE. 0 20 4233 12 1 0 251 ! 283 158 233
MO 150 1 2815 0 1 1 115 1951 il 106 1099
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Table C-9. Allocation of Soviet Union rockfish catch (t) (above line) to rockfish assemblages using method employing information from Soviet

Union surveys (Method 2) (below line). Rockfish in Hake Incidental are assumed to be the percentage of Pacific hake catch in

survey Hake Incidental by INPFC and year. Rockfish not allocated to Pacific hake are then allocated to either North Shelf, South
Shelf, or Slope based on their relative percentages in Survey catches. Precision shown is less than used in calculations. Using COL

1966 as an example, 101,120 t Pacific hake * 6.7949% = 6871 t rockfish in Hake Incidental. Rockfish not in Hake Incidental is
27,531.5- 6871=20660.5 t. North Shelf is then 34.5543% of 20660.5 = 7139 t, South Shelf is 5.0582 % of 20660.5 = 1045 t and

Slope is 60.3875% of 20660.5 = 12476 t. Continued.

Type Area 66 67 68 69 70 7 72 73 74 75 76
N Shelf%  UVAN 51%  51%  51% 0% 93%  52%  52%  S0%  52%  SI% 5%
CoL 3% 3% 3% 61% 1% 30%  30%  30% 0% 3% 30%
EUR 3% 3P 3% 7% 67%  M% M% 4% M% M% 4%
MON % % % % % 0% 0% 0% 0% 0% 0%
5. Shelf%  UVAN 0% 0% 0% 1% 1% 1% 1% 1% 1% 1% 1%
CoL 5% 5% 5% 1% 1% 1% 1% 1% 1% 1% 1%
EUR 16%  16% 16% W ¥ 1% B’ 3% 1% % 1%
MON 5% TS% TS% T0%  T0% 9% 9T%  9T% 9% 0T%  07%
Slope % UVAN 49%  49%  49% 6% 6%  4T%  4T% A% 4T% 4T% 4T%
CoL 60% 0%  60%  38%  38%  69%  69%  60%  60% 9%  60%
EUR 51%  51%  51%  30%  30%  52% 2% S1%  51%  SI% 5%
MON 3% 2% 23%  28%  18% W 3% W % % %
N. Shelf UVAN 2075 539 527 0 0 266 149 283 0 0 0
(1) CoL 7139 2910 579 17 0 150 102 643 281 125 0
EUR 0 6 1393 i ! 0 61 137 69 39 57
MON o7 0 45 0 0 0 0 4 0 0 2
5. Shelf UVAN ! 0 0 0 0 6 3 6 0 0 0
(1) CcoL 1045 426 85 0 0 7 5 30 13 6 0
EUR 0 3 639 0 0 0 59 130 6 37 54
MON 46232 o 215 0 0 0 115 1892 30 102 1066
Slope UVAN 2852 565 505 0 0 242 135 257 0 0 0
(1) CoL 12476 5086 1012 10 0 351 238 1505 657 293 0
EUR 0 w2151 4 0 0 132 402 148 ik 121
MON 1431 0 655 0 0 0 3 55 1 3 3
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Table C-10. Allocation of Japanese rockfish catch (t) (above line) to assemblages (below line). No catch

occurred in 1966. Catch for POP, Other, and Hake COL, MON, and CON are from

literature (Forrester et al. 1978, 1983). UVAN is calculated (see Table A-6). Slope = POP
and Shelf = Other except in UVAN and COL in 1973-76. In those years, slope = POP+1/2

Other and shelf = 1/2 Other.

Category Area 67 68 69 70 71 72 73 74 75 76

FOP VAN 2478 1445 o 57 193 171 213 452 1] 1]
COL 3830 4274 0 38 274 220 0 0 1] 1]
EUR 0 181 0 2 1] 20 433 0 1] 1]
MOH o 1 29 23 o 0 139 0 o o
CON 1] 1] 0 1] 1] 1] 0 12 1] 1]

Other VAN 192 3 35 33 57 134 1330 1]
COL 460 0 31 28 538 1420 0 195 191
EUR 147 0 1] 1] 12 1409 119 15 1
MOH 4 0 1] 1] 1] o015 5322 268 625
COH 0 0 0 0 424 57 0 0

Hake UvAN 0 a5 151 13 3 224 1] 1]
COL 0 147 5 799 307 1379 0 1964 1903
EUR 0 11 1] 1] 79 162 ™ 7
MOH 0 12 1] 1] 013 2032 1412 1424
CON 0 1] 1] 1] 205 224 1] 1]

(Rockfish/ TVAH 107% 163% 1292%  533%  706%

Hakey*100 COL 5% 3E% 0 463% 107H 10% 10%
EUR 15% 210% 3% 19% 14%
KOH 192% 126% alalet 1% 4%
CON 236% 31%

Slope VAN 2478 1445 o 57 193 171 220 1117 1] 1]
COL 3830 4274 0 38 274 220 T40 0 0z Q6
EUR 0 181 0 2 1] 20 433 0 1] 1]
MOH o 1 9 23 o 0 139 0 o o
COH o 0 0 1 o 0 0 12 o o

Shelf VAN 192 3 35 33 57 67 Aifs 1] 1]
COL 460 0 31 28 538 T40 0 0z Q8
EUR 147 0 1] 1] 12 1409 119 15 1
MOH 4 0 1] 1] 1] o015 5322 268 625
CON 1] 0 1] 1] 1] 484 57 1] 1]
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Table C-11. Comparison of available fishery species compositions during 1965-76. Compositions were
either from U.S. observers or as reported by foreign countries.*

Japan Poland
Type chserved reported reported
Category Ciber Roclktish
Fear &y 11/72-1073 11573-10174 75 76
Source U5 (19673 INFFCa (1974 FAI(1975) Iviorkai Ivurad

FAI (1974 (urpubl. data)  (argubl. data a)

Target Pop., widow, sablefish
Rockfish (t) 207261 219 23 157 247
# towrs a0
birea 21% VAN, 7% COL south of 42"30'H oL WON  EOR COCL
codend mesh D6 cm (3.8 1n) Q.10 cm (3.5-d i)
black 8%
chilipepper T 35
hacac cio 244
Pop T 17% 5%
roughese 124
shortspine 0%
splitnose W ML 3%
sikrergray 3%
widow 12% 21% 1% 3%
yelloweye B
wello wtail ¥ 19 2l 23N
otherrockfish ¥ 93%
other specieg 215 Al 23 42

* Chilipepper represented several unidentified species.
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Table C-12. Allocation of Polish rockfish catch (t) to assemblages. No U.S. Vancouver catch is assumed
because trawling was not allowed there. Rockfish catch is from Morski Instytut Rybacki
(unpubl.data) [1975], Murai (unpubl. data a) [1976]. Pacific hake catch is from Kaczynski
(1981) [1975] and Murai (unpubl. data a) [1976]. Methods of allocation are based on those
developed for the Soviet Union.

Type Data Year/INPFC
75 76
LION EUR  COL LION EUR  COL
Catch F. hake (1) 219027 10584 B188 1070 3564 19002
rockfisht) 1138 577 819 23 157 47
¥ rockfishihalce 5% 5% 10% 2% 4% 1%
Iflethod 1 %o halkee inciderntal 1% 1% 1% 1% 1% 1%
halee incidental (1) 220 106 82 11 36 190
Femaining rockfish (t) 915 471 73T 12 121 a7
¥a slope l6% 100% 100% lé% 100% 100%
%o 5. shelf B4%% 0% 0% B4%% 0% 0%
gope (1) 147 471 73T 2 121 57
5. shelf(t) 77l 0 0 10 0 0
Iflethod 2 ¥a halkce incidental 09% 03% 09% 0.9% 03% 0.9%
halce incidental (1) 207 27 74 1a g 172
Femaining roclkfish (t) 231 530 743 13 148 75
¥ slope 3% 3% 69% e A0 6%
%ot shelf D% 4% 30% 0% 4% 30%
%o 5. shelf 97 23% 1% 9% 13% 1%
dope (1) 26 18T 515 0 77 51
. shelfit) 2 134 240 0 34 21
5. shelf(t) 203 124 10 13 35 1
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Table C-13. Allocation of Bulgarian and East German rockfish 1976 catch (t) to assemblages. Pacific

hake and rockfish catch estimates are from Gunderson (unpubl. data); steps in allocating
Pacific hake to INPFC area and estimating rockfish from Pacific hake are shown. Methods
of allocation to assemblage are based on those developed for the Soviet Union.

Source/ Data Couniryf Area
Meihod Bulgaria East Germany
WoCo MOWN EUR  COL WoCo MOW  EURE COL

Gunderson P. hake catch (1) 26000

{apabl. data) % by INPFC (3 oviet Ui o) 7% 10%  &3% AT 10% 63%
P hake () 6639 2436 15125 T133 2617 16250
% rockfishhake (Soviet Uniom) 3.54% 1.75% 065% 354% 175% 065%
rockfish () 2435 4z ] 254 46 104

Method 1 % hake incidental 1% 1% 1% 19 1% 194
halee incidertal (1) 1] 24 o3 71 24 106
Remaimng rockfish (f) 168 18 0 181 20 1
% slope 1% 100% 100% 16% 100% 100%
% 5. shelf 4% 0% 0% 4% 0% 0%
glope () 27 18 0 29 20 1
g shelf (t) 142 o 0 152 0 1

Method 2 % hake incidental 09% 03% 0.9% 0.9% 03% 09%
halee incidertal (f) 62 & ] a7 7 106
Remaimng rockfish (f) 173 37 0 185 39 1
% slope 3% 3% 69 3 5% 9%
% n. shelf 0%  24%  30% 0% 24%  30%
% 5. shelf 7% 3% 1% Q7Y 23% 194
slope () 5 13 0 5 20 1
1 shelf (1) 0 9 0 o 10 1
g. shelf (t) 147 g 0 180 9 1]

88



100%%

50%%

IMPFC area - Year

0%

s}

WO EUER. COL TV &R
% Pacific hake catch (wt)

1000
a00
200
700
@00
500
400
300
200
100

Depth Above Bottom (m)

Rockfish catch £ Hake catel

IMPFC Area - Year

Figure C-1.

Soviet Union survey changes in Pacific hake strategies over time and INPFC area. Top
graph is percent of Pacific hake catch (weight) by assemblage. Segments of the bars
represent Pacific hake target (black), slope (gray), south shelf rockfish (diagonals), and
north shelf rockfish (white). Solid white bars indicate no data for that period (example
1971 and 1972). Bars shown are for area-year combinations with at least 20 tows. Bottom
graph is for the Pacific hake assemblage only. It is a comparison of the distance the gear is
towed above the bottom (solid bars) and the ratio of rockfish-to-Pacific-hake catch weight
(diamonds). Information is shown for area-year combinations with at least 5 tows.
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Figure C-2. Comparison of Soviet Union assemblage-designated catches by INPFC area and year based
on three methods. Top is method 1, middle is method 2, and bottom are survey multivariate
designations. Segmented bars are: black = Hake Incidental, gray = slope, diagonals = South
Shelf or Shelf (commercial), white = North Shelf. Solid white bars indicate no data for that
period. (“Rockfish Catch” is the percent distribution of rockfish catch into assemblages.)
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APPENDIX D: DERIVE AND APPLY SPECIES
COMPOSITIONS TO ASSEMBLAGE CATCH
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Table D-1. Estimates of Conception INPFC area landings (t) by species percentages. Nitsos (1965)
landings are for the ports of Santa Barbara and Morro Bay, CA. Fraidenburg et al. (1977)
extrapolated California port samples to the entire Conception landings.

Cormmnon Name Nitsos (1965) Fraidenhwrg et al. 1977)
Year Year

62 63 62 63 73 74 15
banl B%a 1%%
hocaccia a0% 9% S B7%a A% 56% B2%
hrowa 1%
canary 0%a
chilipepper 1B 8% 3% 2% 0% 29% 28%
coweod 0% 0% o o Fo 1%% 1%%
flag 1% 0%
greenspotied 3% 2o Fo e 1% 1%
greenstipe 0% 0%
speckied 1% 6%
splitnose 2% 2% 1% 1% 0% 1%%
stripetail 0%
vermllion 1% 0% e o 4 1%%
whitebelly 0%
wdow 3% 2% 24 1%% o 1% 5%
velloweye 1%
others o o 4% 2% 1%
Total landings (t) 757 1063 7921052 1347 1344 1479
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Table D-2. Estimates of Monterey INPFC area landings by species. California landings are from Nitsos
(1965) for the ports of Fort Bragg and San Francisco in 1962 and Fort Bragg, San Francisco,
and Monterey in 1963. Shortspine, Pacific ocean perch, and splitnose are nominal catches,
and the rest are based on expanded port samples (Nitsos 1965). North American trawler
landings are from Fraidenburg et al. (1977) (which used Gunderson et al. 1975) except for
Pacific ocean perch which are from the HAL data base (Lynde 1986). Nitsos (1965)
landings for flag were reported by Fraidenburg et al. (1977) as redbanded.

Cormmon Name California North Armerican travwlers
Year Year

62 63 62 03 73 T4 15
harl; 1%
black 2%
blackgill 1%
hocaccio 44%; 40% 43%  45% 37% 4% T4%
bt 3%
CATIATY 5% 3% 10% 5% 3% 1%
chilipepper 35% 2T7% 320 28%0 26%% 1T 13%
cowecod 1%
darkhlotched 2% 4%4
flag 1%
speclded 3o
splitnose 7% 8o 5% 10% 2% 2%
shottspine %% 3% 5% 3% 10% 11% 11%%
stripetail 1%
widow 1% L% 1% 4% 1% 2%
well owtail
others 5% 6%% 3% 1%
Total landings (t) 1011 2217 2024 2210 5152 4382 4687
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Table D-3. Estimates of Eureka INPFC area landings by species. California landings are from Nitsos
(1965) for the port of Eureka. Shortspine, Pacific ocean perch, and splitnose are nominal
catches and, the rest are based on expanded port samples (Nitsos 1965). Oregon landings are
from Douglas (1998) based on the only year in which both Oregon market categories (POP
and other rock) were sampled for PFMC Area 2A. North American landings are from
Gunderson et al. (1975) and Fraidenburg et al. (1977). North American landings for Pacific
ocean perch are from the HAL data base (Lynde 1986). They extrapolated California data to
the total North American catch.

Common Name California Eureka Oregzon
Year Year Year
62 63 62 63 73 4 75 71

black 15%  10% 15%  10% T 6% 9%

bocaccio 9% 10% 9% 10% 11% 0% 4% 5%
CANAry 3% 3T 1% 3 1% L1 2% 30%
chilipepper 1% 1% 2% 6%a 3%

darkhlotched T% 9% T% 3% 5% 4% 10%
greenstriped 7%
Pacific ocean perch 5% 3% 5% 2% %% 3% 3% 4%
redbanded/flag T 2% 8% 2% 1% 1% 1% 8%
ghartspine 1M 18% I/ 18% 35%  44% 55% la%s
splitnose 1% 1% 1% 1% 2% 6% 1% 2%
stripetail T%% 1%a
widow 4% 2%
vellowtail B% 9% B% % 1% T 2% 15%
others 3% %% 3%

Total landings (t) T30 1141 TED 1191 1819 1842 1811 95
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Table D-4. Oregon landings estimates for the Columbia INPFC area. Douglas (1998) landings are
presented only for years in which each PFMC area within the INPFC area was sampled.
Barss and Niska (1978) extrapolated to areas not sampled to produce an INPFC estimate.

Source Common Name 66 67 68 73 IE

Barszand Migka 1978 (PFMC 34, 20, 2B — Oregon Landings
black 1 0% 9% 7% 4% 12%
hocaccio 1% 1% 1% 2% 4%
canary 20% 5% 3% 45% 25%
darkhlotched T 1 0% 3% T%
Pacific ocean perch 33% 11% 0% B%o 12%%
splitnoze 1% 3% 5% 1%
shortspine 1% 3% 10%
wridow 1 0% 26% 2% 1% 1%
vellowtail 15% 23% 33% 3% 7%
other 2% 11% 5% 4% 2%
Total landings (t) 3344 2524 17095 1709 1459

Douglas 1998

black 1 0% D% T%a 4% 12%
bocaccio 1% 1% 1% 2% 3%
canary 21% 5% 1% 46% 5%
darkhlotched T 1 0% 4% T%
greenstriped 1%
Pacific ocean perch 33% 11% 10%% B%o 13%%
redbanded 1%
redstripe 1%

splitnose 1% 3% % 1% 1%
shortspine 1% 3o 10%%
wridow 1 0% 26% 9% 1% 1%
vellowrnouth D% 3%

vellowtail 1 5% 23% 1% 32% 7%
other 1% 1%

Total landings (t) 3845 2515 1306 1r1ia 1459
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Table D-5. Columbia area landings made in Washington and Oregon (PFMC areas 3A, 2C, and 2B) are
based on data from Tagart (1985). Columbia area landings for North Amercian trawlers are
calculated by expanding Oregon data to the total North American catch (Fraidenburg et al.
1977). Pacific ocean perch landings are those found in the stock assessment for that species
(Fraidenburg et al. 1978).

S0 urce Common Mame 66 67 68 69 70 Tl T2 T3 T4 75 Th

Tagart (1985) data hase (cited Barssand Niska 1978) Oregon hndings
*PEMLC Area 20 not sampled in 1969-1972,1974; Area 2B not sampled in 1976

* * * + +* *
hlack 10% 9% T 13%  20%  10% 7% 4% 13%  12% 10%
bocaccio 1% 1% 1% 1% 4% 6% 2% 2% 1% 4% 0%
canary 20% 5% 30% 25%  19%  33%  2T% 45%  33% 250% 5%
datkblotched % 10% 0% 1% 2% 4% % 3% 2% 7% 2%
Fop. 3w 11% Q% % 9%  10% % 6% 2% 12%  19%
shortspine 0% 0% 1% 4% B% 4% 3% 3% 1% 10% 1%
splitnose 1% 3% 5% 1% 2% 1% 1% 0% 2% 1% 0%
widow 10%  26% Q% 2% 0% 1% 1% 1% 0% 1% 2%
well owtail 15%  23%  33% 2T 12% 19% 32% 32% 1Y% 2T% Sl

uridentified other 2% 11% % 15% 16% 12%  14% 4% 14% 2%  23%

Total landings (f1 3544 2524 1803 2170 1580 1300 1875 1709 1375 1489 3000

Fraidenburg et al (1977, 1978) Oregon data expanded to total North American catch

black 10% 9% T 13%  21%  10% 2% 4% 18% 13%
bocaceio 1% 1% 1% 2% 4% B0 2% % % 3%
CATATT 21% 5% 30%  29% 30%  34% 209%  3E% 35% 24%
datkblotched T¥%  10% 2% 3% 5% 2% 3% 9% 6%
gteenstriped 3% 1%
Pop 33%  11%  10%  12% 119% B2 5% 5% T 1a%
tedbanded 1% 3% 2% 2% 1%
redstripe 1% 1%

silwer gray 1%

splitninze 1% 3% 5% 1% 2% 1% 2% 1% 3% 1%
shottapite 0% 1% 1% %% 6% 5% 3% 4% 2% 2%
widow 10%  26% Q%% %% 2% 1% 1% 1%
ywellowm outh 09 3% 3% 3%

el matail 15% 23% 32%  29% 13%  20%  34% 41%  17% 2EW
other 1% 2% 3% 2% 19 3%

Total landings () 3002 25320 1833 218Y 1411 1450 2133 1759 1549 1EED
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Table D-6. U.S. Vancouver INPFC area landings estimates based on landings in PFMC area 3B + 3CS
(Tagart 1985). Prior to 1969, the "POP" market category in Washington was not sampled
(included in Tagart (1985) unidentified rockfish). Fraidenburg et al. (1977, 1978) expanded
available information to all years for the entire Vancouver INPFC.

PFMC Area 3B Area 3B +3CS5

Spec ies a7 i} i T M T2 T3 T4 15 Ta
Tagart (1985 ) data hase {cited Tagart and Kimura 1982)

—Washington landings in FFWC areas 3B-+HCE (.5, portion of 3C)

hlack 0%

hocaccio 1% 1% 0%, 0% 1% 0% %% %
CAY AT 417% 28%, PER 34 20%, 11% 12% 30% 25% 2%
darkhlotched 0% 0% 1% 0% 1% 5% 10%. 4%
greenstriped 0
Pop 16% 6% 35% 30% 35% 43% 25% 25%
il lback 1

redbanded 0%, 0% 0% 0% 1% 1% %% %
I’E-'dStﬂpE-' 0%, 0% 0% 0% %
rosethom 0% 0% 0%

I'CIugth.fE 0%, 0% 0% 0% %% %
sha.t}:-:lﬁn 0% 0% 0% 0% 0% 0%

shortspire 0% 0% 0% 0% 0% 0% 0% 0%
sibe rEray 4% 1%, 0% 1% 2% 1% 0% 0% 2% 1%
Sp]j.tI'I.EISE 1% 1% 2% 0% 1% 0% 1%% %
widowr 0% 1% 0% 0% 2% I I 0% 0% 2%
yellowe e 0 0
ETE]].EIII"HU:I uth 0% 0% 0% 0% 3 0% %
yellowtail 4% 43% 8% 36% 27% 24 44 11%% A% 45%,
uridentified 0% 21% 0% 0% 0% 0% 0% 0% 0% 0%
Total landings (t) TaT 1991 2354 1253 1334 a41 631 475 1031 1952
Fraidenburg et al (1977, 1978) (P.0op.) Vancower INPFC

hocaccio 3% 2% 3% 2% 1% v T 2% 1%%

CAMNATY 38% 3% K 30% 38% 21% 40% 22% 23%

Parific ocean perch 40% 15% 14% 453% 35% 28% 20% 175 22%
redbanded 1% I

shortraker 9% A% 9% 10%, T 20% 13% 135 %

widowr 1%, 1% 1% 1%

yellowouth 1

yellowtail 9% % 40% 15% 16% 26% 16% 155 12%

others 1% 2% 2%

Total landings (t) 2015 3151 4033 4568 3285 2257 178 1660 1966
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Table D-7. Species compositions based on observed catches in 1977-83 (incidental hake) and domestic landings (slope and shelf). Periods are:

e = early (1966-71) and | = late (1972-76). Percentages less than 0.5% were not presented.

S ecies Assemblage/AreaPeriond
Incidental Hake Slope Shelf
MON EUR COL UVAN CON MON EUR COL UVAN CON MON ETUR COL UVAN
£ 1 £ 1 £ 1 £ 1 3 1 £ 1 £ 1 3 1 £ 1 £ 1
bank 3%
black 1% 1% 1% 1% 19%|14% 10%
blackgill 3%
bocaccio 6% 3% 2% 1% B3% 62%|57% T1%|14% 21%| 2% 3%| 1%
brown 1% 0% 1%
CatIAty 2% 3% %% 0% 2% 2% (50% Z29%|28% 46%| 379 42%
chilipeppet BE% 229 26%|32% 22%( 1% 14%
cowrcod 2%
datkblotched 1% 1% 2% 1% 99(279% 5% 18% 24%( 2% 12%
greetispotted I 1% 1%
olive 1%
Pop T 3% 5% 5% 0% |12% 5% (61% 43%|92% 24%
tedbanded 6% 2% 1% 1%
tedstripe 2% 1% 1% 1%
rougherye 1% 1%
shatpehin 1% 1%
shorthelly 1%
shortspine 1% 17% TEW|57% 83%( 1% 28%
silvergray 1% 1% 1%
speckled 4% 1%
splittinse 3% 2% 100% 98%|77% 11%| 4% 5% 8% 3% 4% 1% 2%
stripetail 7%
wermillion 1% 1% 1%
widow 6% 6% 6% 17% 2% 3% 3% 1% 4% 22% 19| 1% 2%
yellowrmoath it 1% 10% 1%
ellowrtail 1% 22% 23% 49% 11% 2% |32% 38%|60% 54%
vt deritifled 4% 1% 1% 1% 4% %
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Table D-8. Species compositions for incidental hake and slope based on Soviet Union survey assemblages. Periods are: e = early (1966-68),

m = mid (1969-70), and 1 = late (1971-76). Percentages less than 1% are not shown.

Species AssemblageldreaPeriod
Hale Incidental Slope
MON COL EUR VAN MON EUR COL VAN

[ m 1 [ m 1 [ m 1 [ m 1 [ m 1 [ m 1 [ m 1 [ m 1
AT0TA 1% 2% 2%
hlack 2%
hlackgill 4% 1% 1% 1% 1%
hlue
hocaccio 1% Y 1%% 3 1% 2% 1%, 13% 1%
hrown
CAnAary B 1die 110 3 S 105 v 5 1%% 1%
u:luh}:epper 1%, 2% 2% 1% 1%, 2%
darkhlotched 24 23 S| I 3 8% 2% 5% 15 3| 23W 1T &%) 20% 11% 18| 2 i
flag
greenspotted
gl’EEI'I.StIiFEd 1% 1% 1% i 1% 1% 1% 1% 1%
hal fhanded
pink
Pop 2% W 2% S MW TW 1% 1% 4% 11% 8% | 420 599 48% | 83% 89 1Y%
PRty I}
redbanded 6% 1% 1% 1% 24 18% SN I 2 3W] 1% 1% 1%
redstrl = 1% B 43 2 v 2%
rosethom 2% 3%
I'CIughE.'j.fE 1% 1% 1% 16%, 2% 1%, 1% LA 2%
sha.t}:-:lﬁn B The 1% 1% 1% % 2% 1%
shiorthe Iy 4% 9% 69% 3%
shortraker 2%
shortspire g% 2% 1% 4% 1% 1% 4% 1% 3| T B S1%| 5% 1% 18| 2 dR 1%
S]l‘."&l’g&}r 3 0% 1% 2 1%
Sp]j.tI'I.EISE 2% 3| 6% B 1% 1% 2% 2 o] T B2% BW| 629 1din 200 25% A 3 I 4%
Stﬂ'FEt&l]. 1% 33% Vs 3% 2% 1% 3V 1% 0% 1%
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Table D-8. Species compositions for incidental hake and slope based on Soviet Union survey assemblages. Periods are: e = early (1966-68),
m = mid (1969-70), and 1 = late (1971-76). Percentages less than 1% are not shown. Continued.

Species Assemib lagel AreaPeriod
Hale Incid ental Shpe
MON COL ETR VAN MON EUR COL VAN

e m 1 e m 1 e m 1 e m 1 e m 1 e m 1 e m 1 e m 1
werrrllion
widow T 12% [ 12% Ui T0% | 75% 183 S8 45% S 1% 1% % 1%
welloweye
wellowmonth
yellowtail 1% Qo 30% 15% 38% Al 33% 0% A9% 1% 1% 2%
unide ntified 1% % A A ] 1% A At 1% L v 2
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Table D-9. Species compositions for north shelf and south shelf based on Soviet Union survey assemblages. Periods are: e = early
(1966-68), m = mid (1969-70), and 1 = late (1971-76). Percentages less than 1% are not shown.

Species Assemb baze 4 realPeriod
Southern Shelf Northern Shelf
MON EUR COL VAN MON ETR COL VAN
e m 1 e m 1 e m 1 [ m 1 e m 1 e m 1 e m 1 e m 1
amrora
black i 1
blackgill ¥
hlue
bocaccio 5 BW Sl et 220 100 3% 2% 12%) 139 42% 21% 8% 8% 2% T A, A IW 1% 1% 2%
browm
CANATY 1% 19 2% 2% 6t 8 18W | 8Tk o AW BW 34 62% 26% | 38h 1% 3TN 5N 199 260
chilipepper 19% 16% 6% 18% 6% 2P| 4%
darkhlote hed 6% 24% 1] 1% 3% 3N 2 2%
flag
greenspotted
greenstnped 1% 1% 2 105 1% 15% 12% 1% 2% %% 1%, 2% 1% 2% 1% 1%
halfbanded 0% 0%
pink 1% 2% 2%
Pl:lp A% 1% 1% A A48% A%, B 1% 2% 1% 23%
Py
redbanded ¥ 1% 1% 3% &% éi S0 2% | 1% 13 1 1%
redstripe AT 1% 28% 11%% e 4% 3% 3 9% &%
rozethom 1%, 1% L
rougheye - 2
Shﬂr_[:l:]ﬂil'l 1% 5%, 1% T 3% 3 L
shorfhe y Ga% B5% BA%| 1M 175
shortraker 5%
ShEIITSFﬂII.E al 3 3 2
Sﬂ‘."ﬁl’g&y 2 1% 1% 1% 1% T T D 0% B Bl 100
Sp]i‘tIUZISE T 20 1% 6% 2% 1% 1%
stripe tail 2% 1% 3% 53 1% 9% 4 i 1% 143
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Table D-9. Species compositions for north shelf and south shelf based on Soviet Union survey assemblages. Periods are: e = early
(1966-68), m = mid (1969-70), and 1 = late (1971-76). Percentages less than 1% are not shown. Continued.

Species AssemblazeldreaPeriod
Southern Shelf MNorthern Shelf
MON EUR COL VAN MONM EUR COL YAN

e m e m 1 e m 1 m 1 e m 1 e m 1 e m 1 e m 1
wertrillion
widowr 1% I 1 ¥ 1% 1% 3% 1%] 33% 1% 10%([ 9% 129 Bl 2% 1
j.fE]lD‘.’i"E-'j,E 3% T 1% 1% 1% 15%
wellowraoath 0%
wellonatail 2% B 1| 1% 4w T3 2% 34| B 2T 39| 28 450 2680 | a0 3EI 13%
unidentified 119 28% 2% 309 1% 2% 3%
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Table D-10. Soviet Union catch (t) allocated to species by INPFC area and year. Catch is rounded to
the nearest t.

Species Avea L1 &7 L3 69 T0 71 T2 T3 T4 = T6  Towl
aimra CoL 1 0 0 0 0 2 1 5 2 1 1 15
EUR 0 0 0 0 0 0 2 5 2 1 2 12
MO 0 0 0 0 0 0 0 1 0 0 0 1
bank MOH 0 0 0 0 0 0 0 3 0 0 2 5
black T aN 2 3 1 3 4 3 7 1 3 0 0 7
CoL 3 3 1 2 3 5 3 7 3 2 2 34
EUR 0 0 0 0 0 0 2 5 2 1 2 12
MO 11 3l 2 0 0 0 0 0 0 0 0 5l
blackgill CoL 0 0 0 3 4 4 2 3 2 1 2 21
EUR 0 0 0 0 0 0 0 1 0 0 0 1
MO 70 123 il 3 0 0 0 0 0 0 0 348
hocaceio TV AN 23 20 g 2 3 5 5 4 1 0 0 71
CoL 188 20 23 29 37 1a 2 H 11 7 & 440
ETER 0 1 47 0 0 0 & 17 14 & g ]
MO 1101 2858 240 48 0 0 38 B85 =) 113 389 &100
barn oL 3 4 2 2 4 4 2 3 2 1 2 a9
MO 3 7 2 0 0 0 1 9 0 0 5 e
Canary LANTFN 113 20 i 11 15 48 44 40 2 0 0 406
oL 1345 658 158 A0 &d 105 &l 183 gl 43 41 2874
EUER 0 2 311 3 0 0 9 = X 10 12 3596
MO 41 101 30 2 0 0 1 17 1 3 10 206
chilipepper COL 1 1 1 1 1 2 1 1 1 1 1 12
EUER 0 0 23 0 0 0 5 17 7 4 5 &7
MO E4 1835 £52 52 0 0 18 341 200 340 M4 4420
conarcod MO & 18 5 0 0 0 0 3 0 0 1 35
darkblotched TV AN 101 43 23 2 1 43 40 44 7 0 0 310
CoL 354 1882 517 147 1539 1539 Fata 453 150 S 32 7285
EUER 0 & 278 3 0 0 10 1| 9 5 2 Q49
MON 52 41 29 1 0 0 1 17 3 5 11 180
duslor TV AN 0 1 0 1 1 0 0 0 0 0 0 3
flag MO g 15 & 0 0 0 0 1 0 0 0 34
greenspotted MO 2 26 7 0 0 0 0 1 0 0 0 43
greenstiped TV AN 17 11 5 0 0 3 3 3 1 0 0 45
oL 0 40 11 37 44 & 4 15 7 3 2 249
EUE 0 0 2 0 0 0 4 11 5 3 4 35
MO 14 v 17 0 0 0 0 2 0 1 1 127
northern LANTFN 0 1 0 1 1 0 1 0 0 0 0 4
olive CoL 2 2 1 1 2 2 1 1 1 1 1 15
ETER 0 0 0 0 0 0 0 1 3 1 1 f
MO 1 3 1 0 0 0 0 0 0 0 0 5
pink KON 1 0 0 0 0 0 0 0 0 0 0 1
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Table D-10. Soviet Union catch (t) allocated to species by INPFC area and year. Catch is rounded to the
nearest t. Continued.

Species  Artea 66 67 68 60 T0 71 72 T3 T4 75 76 Tetal
Pop. UVAN  4%5 2044 1090 % 16 387 278 3™ 32 0 0 887
COL 10866 5682 1606 405 3500 236 153 84 3T 173 3% 2039
ELIR. 0 2 322 1 0 o130 ® 15 2 12 41
N oot 1 3 0 i NS S U T- TS NS - B =)
rechanded UV &N 15 7 3 0 0 1 1 1 0 0 027
COL 124 56 13 6 712 T 0B’ 12 7 30115
ELIR. 0 0o 24 1 0 0 4 12 5 3 4 5
redstripe  UVAN 115 72 34 3 4 10 2 9 1 0 0 2
COL M5 M6 53 W 48 % 14 B 13 9 12 10
ELIR 0 1 182 0 0 0 0 1 3 2 1190
MIDN 15 14 9 0 0 0 0 4 7 3 54
rosethorm UV &M 7 4 2 0 0 1 1 1 0 0 016
COL 15 7 2A s 0 0 1 1 0 072
ELIR 0 0 5 0 0 0 0 0 0 0 5
MIDN 3 1 2 0 0 0 0 0 0 0 0 6
rogheye UV AN 13 7 3 0 o 2% 50 9 18 0 0129
COL 22 52 18 14 17 17 10 4 m 10 5 M0
ELR 0 0 0 0 0 0 1 2 1 0 1 5
MIDN 3 0 1 1 0 0 0 0 0 0 5
sharpehin UV &N A 18 2 0 0 1 1 0 0 0 Al
COL 167 3 15 16 11 1% 12 é 4 &m
ELIR 0 1 49 0 0 0 0 0 0 0 050
MIDN 0 0 0 0 0 0 0 1 1 1 1 4
shortelly  COL 1 0 0 0 0 0 0 0 0 0 0 1
ELIR 0 0 5 0 0 0 0 0 0 0 0 5
MON 1S3 8382 1685 163 0 0 53 9 205 362 597 13500
shortraker UV AN 0 0 0 0 0 3 2 3 0 0 0 2
COL 2 2 1 1 2 3 1 3 2 1 1 19
MDN 0 0 0 0 0 0 0 0 0 1 0 1
shortsping UV AN 25 1 0 0 3 2 2 0 0 0 82
COL %5 21 MM 4 51 97 &6 431 188 83 6 1373
ELIR 011 1394 4 0 0 132 39 40 34 81 2095
MM m o600 205 1 0 0 712 0 3 62 1376
sibverzey UV AN 97 25 19 0 o 14 215 0 0 017
COL 74 119 27 4 & 24 15 M 3 15 5%l
ELIR 0 0 5 0 0 0 2 7 4 2 30
MIDN 5 0 2 0 0 0 0 0 0 1 0 2
speckled  MION 19 54 15 1 0 0 0 0 0 0 0 29

splitnose IV &1 197 22 47 2 1] 10 2
COL 2652 1249 315 2] i 43 26
EUE. 1] 4 JEE 1 1] 1] 19
) 1815 3267 1317 1] 1] 1] 3

50 25 11 4813
A 12 17 o
2 15 35 687

YD o
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Table D-10. Soviet Union catch (t) allocated to species by INPFC area and year. Catch is rounded to the
nearest t. Continued.

Species Area i} a7 it} i i) T1 T2 T3 T4 8 76 Total
stripe tail Y &b 1] 1] 1] 0 1] 19 11 20 0 1] 0 a0
COL 49 28 9 24 29 3 2 8 4 2 1 159
EUE 1] 3 85 0 1] 1] 19 5 22 12 13 216
LIOH 7 1 3 0 1] 1] 1 13 4 7 12 23
wvermnillion  COL 1] 1] 1] 2 2 1 1 1 1 1] 0 2
LIOH 2 o 2 1 1] 1] 1] 2 3 5] 2 26
whitehelly  MOW 1 4 1 0 1] 1] 1] 1] 0 1] 0 f
widoar W &M 449 750 240 =) ] 2 39 ] 14 1] 0 1640
COL 3221 31500 1348 305 478 673 385 534 243 240 354 105%6
EUL 1] 2 263 2 1] 1] 11 41 144 &7 altl 590
LIOH 96 247 = 19 1] 1] 2 39 50 a4 43 653
wlowew  UVAN 1] 1] 1] 0 1] 2 2 2 1 1] 0 7
COL 1 1 1] 4 ] 2 1 4 2 1 1 2
LIOH 1 1] 1] 0 1] 1] 1] 1] 0 1] 0 1
wellowrnonth TV A lé a 4 0 1] 4 3 4 0 1] 0 39
oL 1344 741 223 &l 0 6 3 10 4 3 2 2448
EUEL 1] 1] 1] 0 1] 1] 1] 1 5 2 2 10
wlowtall  UVAN 12438 B92 378 398 500 195 349 58 127 1] 0 4145
COL 1597 1063 375 383 500 200 1o 230 103 ] 91 4746
EUL 1] 1 15 3 1] 1] 15 47 56 27 29 329
LIOH 38 a1 24 1 1] 1] 1] 3 3 f 3 139
urddentified TV AN 240 5& 45 12 14 2 2 2 0 1] 0 375
COL 330 150 35 T 43 f 3 10 4 3 3 633
EUL 1] 1] 3 0 1] 1] 3 9 1 1 2 19
LIOH 40 1] 19 1 1] 1] 1 28 19 32 24 165
Total Total 40006 37606 16251 2618 2819 2461 2204 G718 2532 2011 2394 118410
Start* 41000 374611 16251 2623 2621 2462 2209 4725 2534 2014 J394 115448

* Starting catches before allocation to species.
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Table D-11. Japanese catch (t) allocation to individual species by year and INPFC area. Catch is
rounded to the nearest t.
Species Area &7 o8 og m 1 T2 T3 T4 i) Ta T otal
arora CoL 0 1] 0 0 1] 1 1 0 1] 1] 2
bank BICOH 0 1] 0 0 1] 1] 4 2l 3 3 31
COM 0 1] 0 0 1] 1] 1& 2 1] 1] 18
black CoL 0 &3 0 4 3 55 ) 0 10 9 212
EUE 0 26 0 0 1] 2 72 iC 3 1] 325
blackzill BRI 0 1] 1 1 1] 1] 0 0 1] 1] 2
bocaceio VAN 0 1 0 0 1] 1] 0 1 1] 1] 2
CoL 0 7 0 0 1 19 ) 0 3 3 58
EUE 0 20 0 0 1] 3 254 25 3 1] 345
BRI 0 2 0 0 1] 1] 0 LG Aal6 455 500
COM 0 1] 0 0 1] 1] 299 34 1] 1] 334
browrn BRI 0 1] 0 0 1] 1] 11 5 10 g bt
Canary VAN 0 75 1 13 ) 24 & a9 1] 1] 440
ZioL 0 138 0 2 13 258 342 0 45 44 839
EUR 0 74 0 0 1] 3 306 e 3 1] 412
BRI 0 1] 0 0 1] 1] X 105 17 13 153
clilipepper EUR 0 2 0 0 1] 2 a0 17 2 1] 243
BRI 0 1 0 0 a a a2 1143 190 150 1728
COM 0 a 0 0 a a 1% 15 a a 141
cowead BIOH 0 1] 0 0 1] 1] 3 17 3 2 25
CON 0 1] 0 0 1] 1] 2 1 1] 1] 9
darkblotehed TUWVALN 50 29 0 1 ) 4 H 157 1] 1] 295
CoL BER =X 0 7 ') 210 1 0 g g 1257
EUE 15 49 0 1 1] 4 X 0 1] 1] Q0
BRI 0 1] 0 0 1] 1] 15 0 1] 1] 15
CON 0 1] 0 0 1] 1] 3 0 1] 1] 3
greerstiped COL 0 1] 0 0 1] 3 4 0 1 1 2
Fop. VAN 75 1347 g 5 1al 145 254 354 1] 1] 5134
ZioL 558 Hle 0 ] 118 3 317 0 4 41 5889
EUR 7 a2 0 0 1] 4 H 0 1] 1] 57
quillb ack VAN 0 1] 0 0 1] 1] 0 1 1] 1] 1
redbanded VAN 0 1] 0 0 1] 1] 0 4 1] 1] 4
CoL 0 2 0 0 a 4 5 0 1 1 15
EUR 0 2 0 0 1] 1] 1| 2 1] 1] 40
wedstripe VAN 0 1 0 0 1] 1] 0 0 1] 1] 1
oL 0 3 0 0 1] 1] 0 0 1] 1] 3
wngheye VAN 2 5 0 0 1 1 2 & a a 25
CoL 18 20 0 0 2 & 5 0 1 1 53
sharpelon VAN 13 11 0 0 1] 1] 0 2 1] 1] 32
CoL 28 31 0 0 1 4 3 0 1] 1] &7
shortraler CoL 0 1] 0 0 1] 1 1 0 1] 1] 2
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Table D-11. Japanese catch (t) allocation to individual species by year and INPFC area. Catch is
rounded to the nearest t. Continued.

Species Area a7 if] 60 gl Tl T2 T3 T4 T8 T Total
shortspine v &H 2 1 1] 1] 0 1] 1 3 0 1] 7
CoL 56 A2 1] 1 ™ 250 21 0 28 27 14
ETR. 34 103 1] 1 0 ala] 358 0 0 1] 562
IO 0 1] 5] 4 0 1] 0= 0 0 1] 117
sikmergrey v aH 0 3 1] 1 1 1 1 o 0 1] la
COL 0 2 1] 1] 0 1] 1] 0 0 1] 2
splitnose v &H 109 a3 1] 2 3 2 4 16 0 1] 199
CoL 306 340 1] 3 i 24 21 0 3 3 T0E
ETR. 2 7 1] 1] 0 4 20 0 0 1] 3
LIOH 0 1 22 13 0 1] 15 0 0 1] 56
COH 0 1] 1] 1] 0 1] 1] 12 0 1] 12
shipetail CoL 0 2 1] 1] 0 1 1 0 0 1] 4
ETTR. 0 1] 1] 1] 0 1 a7 2 1 1] 107
IO 0 1] 1] 1] 0 1] 4 21 4 3 i3
werillion COH 0 o o 0 0 o 7 1 0 o 3
widoar v &H 0 2 1] 1] 1 1 1 10 0 1] 15
COL 0 103 1] 7 0 ] f 0 1 1 123
ETR. 0 1] 1] 1] 0 1] 54 5 1 1] alll
LIOH 0 1] 1] 1] 0 1] 12 2 10 a 92
CoH 0 1] 1] 1] 0 1] 14 2 0 1] lé
wllowe® v & 0 1] 1] 1] 0 1] 1] 1 0 1] 1
wellowronth  TVAN 12 7 1] 1] 3 2 4 15 0 1] 43
oL 389 432 o 4 1 3 2 0 0 o 231
wellowtail v &H 0 119 2 4 22 3 36 358 0 1] 505
CoL 0 149 1] 10 11 210 278 0 3T 36 731
ETTR. 0 17 1] 1] 0 1 121 10 1 1] 150
uridentified  TVAN 3 2 1] 1] 1 1 1 5 0 1] 13
COL 2 10 1] 1] 1 f f 0 1 1 a3
ETTR. 0 1] 1] 1] 0 2 4a 3 0 1] 5
AT 0 1] 1] 1] 0 1] 22 o9 la 13 150
COH 0 1] 1] 1] 0 1] 12 2 0 1] 14
Total Total A326  AT09 30 123 5490 1755 5306 Y292 1079 & 30175
S tart® a387  dll 40 185 551 1958 5307 Y291 107E 2 30185

* Starting catches before allocation to species.
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Table D-12. Allocation of catch (t) for Poland, East Germany, and Bulgaria using the average of
Method 1 and Method 2. Catch is rounded to the nearest t. Species with less than 1 t in all
categories are not included. Start totals are catch before allocation; differences are from

rounding.
Species Couniry/VearidArea
Poland Bulzaria East Germany
15 Th Ta Té
MONM EUR COL ([MON EUR COL MON EUR COL (MON EUR COL

anrora ] 3 1 ] 1 ] 1] ] ] 1] ] 1]
hank 2 ] ] ] 1] ] 1] 1]
hlack ] 3 2 ] 1 1 1] ] ] 1] ] 1]
blackgill ] 1 ] ] 1] 1 1] ] ] 1] ] 1]
haocaceio 318 14 ] 5 4 2 Al 1 1 At 1 1
hrown 4 0 ] i 1] 1 1 i i 1 i 1]
CANATY 2 22 47 1] f la 2 2 f 2 2 7
chilipe pper 185 12 ] 5 3 1] 43 1 1] da 1 1]
coweod 1 1 ] 1] 1] 1] 1] 1] 1] 1] 1] 1]
darkblotzhed S 21 139 ] f 21 2 1 5 2 1 f
greenstriped 1 a 4 1] 2 1 0 1 1] 0 1 0
olive ] 1 ] ] 1] ] 1] ] ] 1] ] 1]
Fop S 27 281 ] 7 35 2 2 f 2 2 f
redbanded ] Q 3 ] 2 2 1] 1 1 1] 1 1
redstripe 2 1 5 ] 1] 4 1] ] 2 1 ] 2
ronghe® ] 2 14 ] 1] 3 1] ] 1 1] ] 1
sharpchin ] n 3 ] 1] 2 1] ] 1 1] ] 1
shorthelly 4a1 n ] a 1] ] 93 ] ] 101 ] 1]
shortraker ] n 1 ] 1] ] 1] ] ] 1] ] 1]
shortspine 58 271 148 1 0 14 11 13 1 11 14 1
silverg ray ] 5 23 ] 1 3 1] ] 1 1] ] 1
splitnose 28 41 35 ] 11 ] A 3 2 A 3 2
stipetail a 41 3 ] 11 ] 2 3 ] 2 3 1]
wermillion 1 n ] ] 1] ] 1] ] ] 1] ] 1]
widowr 24 da 45 1 15 102 7 a 55 7 10 all
wellowe e 1] 1 1 1] 1] 1] 1] 1] 1] 1] 1] 1]
wellowinouth ] 1 2 ] 1 1 1] ] ] ] 1]
wellowtail 2 38 43 ] 11 30 1] 4 14 1] 5 15
unide ntified 16 fi 2 1] 2 1 4 1] 1] 4 1] 1]
Total 1138 513 21 21 154 244 234 41 Q6 251 44 1n4
Start* 1138 37 219 23 157 247 235 43 g 252 da 106

* Starting catches before allocation to species.

108



Slope
B splitnosze B shortspine O Pogp. @ darkhlotched O other

100%%

0%

Halke Incidental

Ovellowtal Bwidow @black Shlue W shorthelly O other

100%%

[
NN

LSS
NN

NAAA LAY
NN
LT
LA
NN

NN
11
[T

N
N
/
%

L 13 T T T T

0%%

1] L= A B}

=
=
o
=

HTIE. CoL QIAT N )

Shelf
Mblue Bhocaccio Eblack Meanary B chilipepper Wshorthelly Owellowtal O other

100%%

0%

%é?ix mﬂﬂ __M; ne Hﬁﬁ

] 2 T3 L [ il 2 L T [ [

Figure D-1. Comparison of percents by weight (y axes) for species dominating the four most frequently
occurring Soviet Union research assemblages by INPFC area and year (x axes). Under
shelf, the MON is the S. shelf assemblage and the other areas are the N. shelf assemblage.
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Figure D-2. Comparison of the catches of four species in the Soviet Union surveys by year and bottom depth. Size of the bubble is directly

related to the size of the catch.
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APPENDIX E: COMPARISON WITH PREVIOUS
ESTIMATES
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Table E-1. U.S. Vancouver INPFC area P.o.p. assessment foreign catch (t) derivations versus new estimates (t).

Coundry  Type Source Caiegpry Area i ] a7 68 o9 ) 71 T2 73 T4 = T
Soviats Citatiors) Forpes ter ot al. [1978) Eocldish EB.C. 5000
Calmlatiors  [NFFRCar1275) Focldish EB.C. B57a B le0Y 188 90 401
Soviet U (anpabl. data) Cther E.C. T
fiom B.C. AN 14000 &000 5114 1040 182 900 401 n
Frooyester ot al. [1583) Pop AN 450
WHIROD (1978 BEeocldish AN 152 187
A ssessment 1272 Pop. Pop. AN 20 140 &0 5114 1040 18 Q00 401 490 mooo15 18y
19% FPop. Fop VAN 35 10500 4500 R3O 70 137 &Ta S0l SR 5 114 140
Henar Reocldish AN nfa 10263 4602 2143 214 1145 292 793 393 glo 217
Eeocldish VAN 7319 417 1957 A5 RXF B13 BAS sl0 217 0 1
Pop. VAN 4595 2044 1090 5 le 287 2 31 2 0 1
Japan Citatiors FAT(&E, &5, 1 PO AN fiaar BETE 4751 1TEY Z1Es 1B3E 1sED AR 1084 332 IBA
A ssessment 1272 Pop. Pop. AN AE78 4751 1787 2185 1838 15AD 29ER 1084 3532 ZBA
19% P o Pop. VAN S009 3563 1540 1840 1399 1l8S S 813 284 215
Hewr POP WA BETE 4751 1YEY Z1En 1B3E 1sED e 1084 352 ZBA
1i2 Other WA 583 X530 ede 1AS
PopP VAN 247 1445 9 5 1@m 17 213 452 0 n
12 Orther VAN &7 BES 0 n
Pop. VAN 220513 2 5 18l 143 23 934 0 1
Polard A ssessment 1978 Pop. Fop WA 7]
19% Fop. Pop. Tval 3
Henar Pop. Tyal 2
Bulzaria Citatiors Gurdeson (unpabl. data)  POP TAN =
A ssessmment 19798 Pop. Fop VAN =
19% Fo.p. Fop TVal 17
Henar Pop. Tyal
E Germamny Citatioms Gurdeson (unpabl. data)  POP TAN 25
A ssessment 197 FPop. Pop. VAN 25
1996 P oop. Fop TvaN 19
Henar Fop TvaN 0
E. ofEorea Hew Pop. YAl =
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Table E-2. Columbia INPFC area comparison of P.o.p. assessment calculations with new estimates (t).

Couniry  Type Source Category  Atea i1 7 (L] [ T0 ! n T3 T4 15 Ta
Soviets Citations INFFCa (19459} Foclish ~ WOC 10000
INFFCa (1975} Foclish WO 19845 7110 2241 2821 2482 169
Fonester et al. (1983) PCP CCL 530
Sorviet . {unpubl. data) Chler Wi 100
VIENCO {1973) FocHish  COL Ted
Lasezament 1972 Pop. Pop COL 10000 19845 71100 2241 2621 2462 160 533 100 734 47
MNewr Focish  COL 27532 15837 4344 1699 1990 1649 957 3071 1358 793 A2
Pop COL 11116 57500 1623 409 333 273 14 852 312 1M 38
Japan Citations FAT(6E, 65, 10 PCP CCL fewr 3850 4274 0 A |+ 1 o o o
Lagezament 1972 Pop. Pop CCL few 3850 4274 0 T EE 1 o o o
MNewr PCF COL 3830 4274 0 3@ dW EE 1 o o o
12 Cther  CCL 740 o 98 95
PCPHZ  CCL 3830 4274 0 3 dW B 0 o 98 95
Pop COL 23712 2833 0 23 1M 3w 318 o 42 4
Poland Citations Ik (unpabl. data) Pop CCL 38
Ivhaai (urgibl. data a) Fonp oL 0
Lagsesmment 1978 Pop. Fop CoL o4 30 1]
MNewr Rockish  CCL 219 M7
Pop COL 94 282 98
Bulzaria  Citations Ghmderson (urgmib]. data) Roclkfish COL o0&
Lagesmment 1992 Fop Fop 20
Mewr Fop COL f
E Germany  Citatinns Chmderson (urgnib]. data) Rocldish CoL 103
Laseamment 1972 Pop Fop a5
Mewr Fop oL f
F.of Eorea Mewr Fon L 24
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Table E-3. U.S. Vancouver INPFC area yellowtail and canary assessment calculations versus new values (t). Bold indicates used in
assessments. Area is given only when it changes from the above value. B.C. = British Columbia, S. VAN = southern Vancouver

INPFC.
Type Coumiry  Source Category Area 67 if 69 T0 71 12 T3 T4 15 Th
Citations’  Soviet Fraidenbnrg etal. (1977) Rockfish WAN 10263 4602 2143 2814 1145 BT
Caleulations Gunderson etal. (1977 Pop 6000 3114 1040 182 Qo0 401
Tellowtailf difference Rock-Pop. 4263 312 1103 32 245 4T
Canary Fraidenbnrg etal. (1977) Cither Jo3 113 a7
Japan Fomester et al. {1978} Cither 117 a9 175 192
Fraidenburg etal. {1977 Oither o1 288 267 346 1166 4665 1203
Oither B 1777
Poland Fraidenbnrg etal. (1977) Oither VAN 12243
dggegament Al 1984 yellowtail not Poop. 4280 17177 1278 920 512 B23 14689 4778 EO0RS JEED
wellowail 525 731 633 238 134 300 342 641 @E3IT 2532
1988 wellowtail wellowtail 302 544 587 185 o7 268 332 629 @E35 2304
1993 wellowtail wellowail SYAN 302 544 587 185 o7 268 332 H20 135 55
Citatons’ Al Fraidenbnrg, Fore ster Cither AN | A W) 175 28E 287 348 1469 47TE
Caleulations Fraidenbnrg etal. (1977) ¥s Canary g A2¥ E9% 33% 39 ZBW 0% 63W 6EN
Canary canary-Cither 15 29 BE 152 159 Pz 738 3028
Soviet positree differenice tot Poop. 4263 0 1103 632 245 477
Fraidenburg etal. (1977) ¥, canary Bl 42 39 33% 9 28N
Irih canary 270 0 425 335 144 126
Fraidenburg etal. (1977) Rockfish 10263 4602 2143 814 1145  BTE
Fraidenbnrg etal. (1977) ¥ CanATy 3EW 34 FEW 30% 39 21%
Ay cAnary 3931 1519 709 247 443 181
4VE CANATY 3328 TED 581 291 294 138
&1 CANATY 3401 1529 635 443 452 256 3B 3028
dggegament All 1984 canary CANATY 3474 16a0 582 398 426 156 647 2970 33 211
4454 105, CANATY VAN 15339 T35 238 176 159 a7 28T 1316 15 93
1994 canaty CANATY 1538 135 258 1809 87 28T 1315 15 93 1]
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Table E-3. U.S. Vancouver INPFC area yellowtail and canary assessment calculations versus new values (t). Bold indicates used in

assessments. Area is given only when it changes from the above value. B.C. = British Columbia, S. VAN = southern Vancouver

INPFC. Continued.

Type Country Source Category Area a7 68 69 70 71 72 73 74 75 TG
M ewr Soviet Rockfish VAN 10263 4602 2143 El14 1145 BTE F93 393 alo 217
Rockfish OVAN 4172 1939 343 629 813 B4 4l0 217 o o
yell owrtail 892 3FE 3RE 500 195 349 38 127 o o
CanAry a0 36 11 15 43 44 40 9 o o
Tapat Cither VAN f'a 91 2R 28T 348
1/2 Other 583 4333 646 1625
Cither OV AH 198 3 35 533 57
1/2 Other 67 BA3 o o
el owrtail 119 2 21 28 31 s 358 o o
CanAy 73 1 13 21 24 /270 0 0
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Table E-4. Columbia INPFC area (COL) yellowtail and canary assessment calculations versus new estimates (t). Bold indicates used in
assessments. New includes 1976 Bulgaria and East Germany catch (29 t yellowtail, 13 t canary). Area listed when it changes (N. =

north).
Type Couniry  Source Catezory Area &7 o8 &9 T0 Tl T2 T3 T4 TE To
Citations! Soviet Fraiderburg (15771 Fockfish COoOL 15657 4844 1899 1990 1sd2 957
Caleulations Gundersonet al (1977 F.o.p. 19245 7110 2241 2821 2482 1829
T ellonartanlf difference Rock-Fop. 4208 A2es S542 0 831 813 872
Canary Fraiderburz et al (19771 Other 2532 =T 9
Japan Fomester et al. (1978) Cither M1l DX 3 28
Fraiderburz et al (15771 Other (1 1 11 0 EEf 1480 0 195
Poland  Fraiderburgetal (1277 Rockfish TED
Assessment Al 12284 yellortail nt Pop. 441 BEG 3 31 29 558 4012 5 @34 24
v llernar tail 114 299 1 4 & 175 137 9407 1s4
1988 yelloartail ve lloertail 114 240 1 4 & 207 135 11 407 0
1993 yelloartail ye llowrtail M.CoL 114 240 1 4 a0 207 135 11 407 0
Citations! Al Crther COL 441 BEG 3 31 28 558 4012 5 984
Caleulations Fraiderburz et al (1997 %canary AL 24t 3% 349 SR 31M 40Rg 379 28BN
Canary other canary 2 25 1 10 11 172 1eds 21 278
Soviet with P.o.p. 15657 4844 1899 1990  1sd4% 257
Fraiderburz et al (19771 % canary A 30% 29% 30% DM 200
A CANATY W3 1487 4B 597 553 20
MM Canary o ] 0 ] 1] 0
aVE CATATY 32T 2430 2980 276 140
All total canary 406 957 244 308 2E? 312 1823 2 2706
Assessment A4ll 1984 canary canary 409 930 242 3100 302 309 1905 22 225 54
Hewr Soviet Fockfish 15657 4844 1899 19290 led? 257 3071 15358 795 628
ye llowrtail 1083 373 383 s00 200 110 B0 105 3] 91
canary Lt 158 50 g4 105 ] 183 21 49 41
Japan Cither 480 1 31 a9 558
152 Other 0 o 975 95
ye llowrtail 0 143 1 10 11 210 278 1 Kr) 38
canary 0 122 n 9 13 258 2 n 45 44
Poland Rockfish 219 247
ve lloertail 45 30
canary 47 16
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Table E-5. Differences between new estimates (t) for Pacific ocean perch (P.o.p.), yellowtail, and canary and those used previously in the stock

assessments. Start = catch to which percentages are applied. Yellowtail areas in parentheses are used in the stock assessment.

Asgessment  Area Data 65 b 67 il 60 T Tl T2 T3 T4 L] T Total
Pop VAN start -500 4263 -5124 0 1103 A3l 245 477 226 2658 1104 145 1099z
Uy AaH start S375 0 31ED 28500 3995 (15690 (1090 -1048 450 1719 4711 -FrE 30 -la5e4
¥ UV AN R e ] B 3 R R 1 ) )
¥ Pop S35 34l 2B BRI 009 413 A0MG Bl 28
COoL start 17522 4208 22 542 431 -B13 -6Y2 3272 1258 287 445 14261
¥ Pop -A0% 5B 53 JTéte JB1W ST 1 A0 ARl T TR
Tellowtail UV AN (5. VAN start SEE3 Q56 152 200 401 -93 0 -2053 617y
¥ UV AN 50, e, Al 3% A3 51 ARV, A 002
¥ v llonatail 5% T 200 dlis 5% L A v )
COL (. COL start 15196 4438 1696 1990 1649 gz 20 130 T26 293 28845
¥y loartail Sl 2ek -0 13Y B -le 2l (12 32 1T
EUR (EURAS. COL) additioral 2 168 3 0 0 lé 169 ala] &7 A 54
Canary oY AN start 2823 436 o1 450 201 -03 2053 1915
¥ TV AN -4 0% laks 1T 3% S -1 A4l 044
¥ canary ¥ 3ak 30 38V, (130 e (192 33
CoL start 1378 2216 a47 995 825 479 201 130 T6 14564
¥ canatry 2% -12% 1% -2 -10% 1% 2T Sl 20%
ETE-COH additional 41 102 415 ] 1] 1] 13 372 150 a3 4a 1211
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