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Appendix 1

References For Groundfish Catch Data, 1978-88
1978

Foreign Fisheries Observer Program.

[1979]. Summaries of provisional 1978 foreign groundfish
catches in the Northeast Pacific Ocean and Bering Sea.
Unpubl. data booklet, 96 p. Foreign Fisheries Observer
Program, Alaska Fisheries Science Center, NMFS, NOAA,
7600 Sand Point Way N.E., Seattle, WA 98115.

French, R., R. Nelson Jr.,, and J. Wall.

1979. Observations of foreign and joint venture fishing fleets
off the coast of Washington, Oregon, and California, 1978.
Document submitted to the annual meeting of the Interna-
tional North Pacific Fisheries Commission, Anchorage,
Alaska, October 1979, 16 p. Alaska Fisheries Science Cen-
ter, NMFS, NOAA, 7600 Sand Point Way N.E., Seattle, WA
98115.

Nelson, R. Jr., R. French, and J. Wall.

1979. Summary of U.S. observer sampling on foreign fishing
vessels in Bering Sea/Aleutian Islands region, 1978. Docu-
ment submitted to the annual meeting of the International
North Pacific Fisheries Commission, Anchorage, Alaska, Oc-
tober 1979, 75 p. Alaska Fisheries Science Center, NMFS,
NOAA, 7600 Sand Point Way N.E., Seattle, WA 98115.

Wall, J., R. French, and R. Nelson Jr.

1979. Observations of foreign fishing fleets in tke Gulf of
Alaska, 1978. Document submitted to the annual meeting of
the International North Pacific Fisheries Commission, An-
chorage, Alaska, October 1979, 60 p. Alaska Fisheries Sci-
ence Center, NMFS, NOAA, 7600 Sand Point Way N.E.,

Seattle, WA 98115.

1979
French, R., R. Nelson Jr,, and J. Wall.

1980. Observations of foreign and joint venture fishing fleets
off the coast of Washington, Oregon, and California, 1979.
Document submitted to the annual meeting of the Interna-
tional North Pacific Fisheries Commission, Anchorage,
Alaska, October 1980, 27 p. Alaska Fisheries Science Cen-
ter, NMFS, 7600 Sand Point Way N.E., Seattle, WA 98115.

Nelson, R. Jr., R. French, and J. Wall.

1980. Summary of U.S. observer sampling on foreign fishing
vessels in Bering Sea/Aleutian Islands region, 1979. Docu-
ment submitted to the annual meeting of the International
North Pacific Fisheries Commission, Anchorage, Alaska, Oc-
tober 1980, 85 p. Alaska Fisheries Science Center, NMFS,
NOAA, 7600 Sand Point Way N.E., Seattle, WA 98115.

Nelson, R. Jr.,, R. French, J. Wall, and J. Berger.

[1980]. Summaries of provisional 1979 foreign ground-
fish catches in the Northeast Pacific Ocean and Bering
Sea. Unpubl. data booklet, 150 p. Foreign Fisheries
Observer Program, Alaska Fisheries Science Center,
NMFS, NOAA, 7600 Sand Point Way N.E., Seattle, WA
98115.

Wall, J., R. French, and. R. Nelson Jr.

1980. Observations of foreign fishing fleets in the Gulf of
Alaska, 1979. Document submitted to the annual meeting
of the International North Pacific Fisheries Commission,
Anchorage, Alaska, September 1980, 78 p. Alaska Fisheries
Science Center, NMFS, NOAA, 7600 Sand Point Way N.E,,
Seattle, WA 98115.

1980
French, R., R. Nelson Jr.,, and J. Wall.

1981. Observations of foreign and joint venture fishing fleets
off the coast of Washington, Oregon, and California, 1980.
Document submitted to the annual meeting of the Interna-
tional North Pacific Fisheries Commission, Vancouver,
Canada, October 1981, 18 p. Alaska Fisheries Science Cen-
ter, NMFS, NOAA, 7600 Sand Point Way N.E., Seattle, WA
98115.

French, R, R. Nelson Jr., . Wall, J. Berger, and B. Gibbs.

[1981]. Summaries of provisional foreign groundfish catches
(metric tons) in the Northeast Pacific Ocean and Bering
Sea, 1980. Unpubl. data rep., 188 p. Alaska Fisheries Sci-
ence Center, NMFS, NOAA, 7600 Sand Point Way N.E., Se-
attle, WA 98115.

Nelson, R. Jr., R. French and J. Wall.

1981. Summary of U.S. observer sampling on foreign fishing
vessels in the Bering Sea/Aleutian Islands region, 1980.
Document submitted to the annual meeting of the Interna-
tional North Pacific Fisheries Commission, Anchorage,
Alaska, September 1981, 69 p. Alaska Fisheries Science
Center, NMFS, NOAA, 7600 Sand Point Way N.E., Seattle,
WA 98115.

Wall, J., R. French, and R. Nelson Jr.

1981. Observations of foreign fishing fleets in the Gulf of
Alaska, 1980. Document submitted to the annual meeting of
the International North Pacific Fisheries Commission,
Vancouver, B.C., Canada, September 1981, 60 p. Alaska
Fisheries Science Center, NMFS, NOAA, 7600 Sand Point
Way N.E., Seattle, WA 98115.

1981
Berger, ]., R. Nelson Jr., and J. Wall.

1982. Summary of U.S. observer sampling on foreign and
joint venture fisheries off the coast of Washington, Oregon,
and California, 1981. Document submitted to the annual
meeting of the International North Pacific Fisheries Com-
mission, Tokyo, Japan, October 1982, 32 p. Alaska Fisher-
ies Science Center, NMFS, NOAA, 7600 Sand Point Way
N.E., Seattle, WA 98115.

French, R., R. Nelson Jr.,, J. Wall, J. Berger, and B. Gibbs.

1982. Summaries of provisional foreign and joint-venture
groundfish catches (metric tons) in the Northeast Pacific
Ocean and Bering Sea, 1981. Unpubl. data rep., 183 p.
Alaska Fisheries Science Center, NMFS, NOAA, 7600 Sand
Point Way N.E., Seattle, WA 98115.

Nelson, R. Ir., J. Wall, and ]. Berger.

1982. Summary of U.S. observer sampling of foreign and
joint venture fisheries in the Bering Sea/Aleutian Islands
region, 1981. Document submitted to the annual meeting
of the International North Pacific Fisheries Commission,
Tokyo, Japan, October 1982, 81 p. Alaska Fisheries Science
Center, NMFS, NOAA, 7600 Sand Point Way N.E., Seattle,
WA 98115.

Wall, J. R. Nelson Jr., and J. Berger.

1982. Observations of foreign fishing fleets in the Gulf of
Alaska, 1981. Document submitted to the annual meeting of
the International North Pacific Fisheries Commission,
Vancouver, B.C., Canada, September 1982, 72 p. Alaska



Fisheries Science Center, NMFS, NOAA, 7600 Sand Point
Way N.E., Seattle, WA 98115.

1982
Nelson, R. Jr,, J. Wall, J. Berger, and B. Gibbs.

1983. Summaries of provisional foreign and joint-venture
groundfish catches (metric tons) in the Northeast Pacific
Ocean and Bering Sea, 1982. Unpubl. data rep., 167 p.
Alaska Fisheries Science Center, NMFS, NOAA, 7600 Sand
Point Way N.E., Seattle, WA 98115.

Nelson R. Jr., J. Wall, and J. Berger.

1984. Summary of U.S. observer sampling of foreign and
joint-venture fisheries in the Northeast Pacific Ocean and
eastern Bering Sea, 1982. Document submitted to the an-
nual meeting of the International North Pacific Fisheries
Commission, Anchorage, Alaska, October 1983, 224 p.
Alaska Fisheries Science Center, NMFS, NOAA, 7600 Sand
Point Way N.E., Seattle, WA 98115.

1983
Berger, J., J. Wall, and R. Nelson Jr.

1984. Summary of U.S. observer sampling of foreign and
joint-venture fisheries in the Northeast Pacific Ocean and
eastern Bering Sea, 1983. Document submitted to the an-
nual meting of the International North Pacific Fisheries
Commission, Vancouver, B.C., Canada, October 1984,
211 p. Alaska Fisheries Science Center, NMFS, NOAA,
7600 Sand Point Way N.E., Seattle, WA 98115.

Nelson, R. Jr., J. Wall, J. Berger, and B. Gibbs.

1984. Summaries of provisional foreign and joint-venture
groundfish catches (metric tons) in the Northeast Pacific
Ocean and Bering Sea, 1983. Unpubl. data rep., 172 p.
Alaska Fisheries Science Center, NMFS, NOAA, 7600 Sand
Point Way N.E., Seattle, WA 98115.

1984
Berger, J., R. Nelson Jr., and J. Wall.

1985. Summaries of provisional foreign and joint-venture
groundfish catches (metric tons) in the Northeast Pacific
Ocean and Bering Sea, 1984. Unpubl. data rep., 179 p.
Alaska Fisheries Science Center, NMFS, NOAA, 7600 Sand
Point Way N.E., Seattle, WA 98115.

Berger, J., J. Wall, and R. Nelson Jr.

1985. Summary of U.S. observer sampling of foreign and
joint-venture fisheries in the Northeast Pacific Ocean and
eastern Bering Sea, 1984. Document submitted to the an-
nual meting of the International North Pacific Fisheries
Commission, Tokyo, Japan, October 1985, 225 p. Alaska
Fisheries Science Center, NMFS, NOAA, 7600 Sand Point
Way N.E,, Seattle, WA 98115.

1985
Berger, J., S. Murai, R. Nelson Jr., and J. Wall.

1986. Summaries of provisional foreign and joint-venture
groundfish catches (metric tons) in the Northeast Pacific
Ocean and Bering Sea, 1985. Unpubl. data rep., 162 p.
Alaska Fisheries Science Center, NMFS, NOAA, 7600 Sand
Point Way N.E., Seattle, WA 98115.

Berger, J. D., J. Wall, and R. Nelson Jr.

1987. Summary of U.S. observer sampling of foreign and

joint venture fisheries in the Northeast Pacific Ocean and
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eastern Bering Sea, 1985. NOAA Tech. Memo. NMFS,
F/NWC-112, 169 p.

1986
Berger, J., S. Murai, R. Nelson Jr.,, and J. Wall.

1987. Summaries of provisional foreign and joint venture
groundfish catches (metric tons) in the Northeast Pacific
Ocean and Bering Sea, 1986. NWAFC Processed Rep. 87-10,
176 p. Alaska Fisheries Science Center, NMFS, NOAA,
7600 Sand Point Way N.E., Seattle, WA 98115.

Berger, J., R. Nelson Jr., J. Wall, H. Weikart, and B. Maier.

1988. Summary of U.S. observer sampling of foreign and
joint venture fisheries in the Northeast Pacific Ocean and
eastern Bering Sea, 1986. NOAA Tech. Memo. NMFS,
F/NWC-128, 167 p.

Clancy, T. ., and R. E. Nelson Jr.

1987. Provisional summary of U.S. observer activities and
foreign and joint venture fisheries in the Northeast Pacific
Ocean and eastern Bering Sea, 1986. NWAFC Processed
Rep. 87-12, 43 p. Resource Ecology and Fisheries Manage-
ment Division, Alaska Fisheries Science Center, NMFS,
NOAA, 7600 Sand Point Way N.E., Seattle, WA 98115.

1987
Berger, J., and H. Weikart.

1988. Summary of U.S. observer sampling of foreign and
joint venture fisheries in the Northeast Pacific Ocean and
eastern Bering Sea, 1987. NOAA Tech. Memo. NMFS,
F/NWC-148, 141 p.

Berger, J., H. Weikart, and S. Murai.

1988. Summaries of foreign and joint venture groundfish
catches (metric tons) in the Northeast Pacific Ocean and
Bering Sea, 1987. NWAFC Processed Rep. 88-08, 114 p.
Alaska Fisheries Science Center, NMFS, NOAA, 7600 Sand
Point Way N.E., Seattle, WA 98115.

Clancy, T.J., and R.E. Nelson Jr.

1988. Provisional summary of U.S. observer activities and
foreign and joint venture fisheries in the Northeast Pacific
Ocean and eastern Bering Sea, 1987. NWAFC Processed
Rep. 88-07, 43 p. Resource Ecology and Fisheries Manage-
ment Division, Alaska Fisheries Science Center, NMFS,
NOAA, 7600 Sand Point Way N.E., Seattle, WA 98115.

1988
Berger, J., and H. Weikart.

1989. Summary of U.S. observer sampling of foreign and
joint venture fisheries in the Northeast Pacific Ocean and
eastern Bering Sea, 1988. NOAA Tech. Memo. NMFS,
F/NWC-172, 118 p.

Berger, J., S. Murai, and M. Guttormsen.

1989. Summaries of foreign and joint venture groundfish
catches (metric tons) in the Northeast Pacific Ocean and
Bering Sea, 1988. NWAFC Processed Rep. 89-07, 96 p-
Alaska Fisheries Science Center, NMFS, NOAA, 7600 Sand
Point Way N.E., Seattle, WA 98115.

Guttormsen, M.A,, and T.J. Clancy.

1989. Provisional summary of U.S. observer activities and
foreign and joint venture fisheries in the Northeast Pacific
Ocean and eastern Bering Sea, 1988. NWAFC Processed
Rep. 89-10, 34 p. Alaska Fisheries Science Center, NMFS,
NOAA, 7600 Sand Point Way N.E., Seattle, WA 98115.
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Appendix 2

Estimates of incidental catch rates and mortality were obtained by ratio estimates of pooled data (1973-77 and summary rate
comparisons) and stratified sampling by INPFC statistical area, vessel class, country, and year (subgroup = stratum, indexed
by the letter #). Sampling units (indexed by the letter i) were defined as hauls for foreign trawlers (all years) and for JV
vessels since 1985, and days for foreign motherships (all years) and for JV vessels during 1978-84. The phrase “marine
mammals” below refers only to the marine mammal species for which catch rates were calculated in each analysis, unless
specifically stated otherwise in the text. Since the catch rates (incidental take ratios) calculated with the equations below
were all decimals less than one, they were multiplied by 10,000 to facilitate readability. Catch rates for pooled data analyses
(1973-77 and annual averages for areas) were calculated by considering the data as a single stratum. Equations for ratio
estimates were based on Cochran (1977).

Given

it

number of strata analyzed (total for year or region),

lower 95% confidence limit,

upper 95% confidence limit,

number of observed sampling units in stratum 4,

total number of sampling units in the fishery in stratum 4 (including those not observed),

metric tons of groundfish observed in sampling unit ¢,

mean number of metric tons of groundfish observed in stratum #,
total metric tons of groundfish caught in the fishery in stratum A,
number of marine mammals observed in sampling unit i,

mean number of marine mammals observed in stratum A,

the sampling fraction (n;/N,) (since Nj, is unknown for most years and areas, f was approximated by the

proportion of total groundfish catch observed),

observed incidental take ratio (catch rate) for stratum h,

standard error of observed incidental take ratio (catch rate) for stratum #,

ratio estimate of total incidental take for stratum #4,

stratified random sampling ratio estimator for total incidental take obtained by summing the separate ratio

estimates from [strata,

variance of ratio estimate for stratum A, and

variance of stratified random sampling ratio estimator from Jstrata.

Catch rates and ratio estimates were obtained from:
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s(l%) = s(I%h) = W'

np—1

V-, \/ Ey?—ZRhEyixi+Ri2x?

V(Y =V (Y,) =X, [s®&)]*
A j A
YRs: EYRh
A j A
V(¥ = >V Y.).
Confidence intervals (CI) between L, and L, were estimated with the appropriate value of Student’s ¢:
95% CI= Rt t[s (R)]

95% CI= Y, +t [\V(Y)]

95% CI= ¥, *t [\/V(flns)].
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