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died incidentally in trawl fishing in Alaska during
1966-77, based on the average observed incidental
catch rates during 1973-77.

Incidental take was a contributing cause of the
population decline of northern sea lions in Alaska
accounting for a decline of 16% in the Bering Sea
and 6% in the Gulf of Alaska. However, because the
actual population decline in Alaska based on counts
of animals on land at rookeries has exceeded 80%
since 1960, it is unlikely that incidental take is the
only factor or n.ecessarily the principal factor in the
decline.
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Appendix 1
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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 h). Sampling units (indexed by the letter i) were defined as hauls for foreign trawlers (all years) and for ]V
vessels since 1985, and days for foreign motherships (all years) and for]V 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

J

x·1

Yi

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

lower 95% confidence limit,

upper 95% confidence limit,

number of observed sampling units in stratum h,

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

metric tons of groundfish observed in sampling unit i,

mean number of metric tons of groundfish observed in stratum h,

total metric tons of groundfish caught in the fishery in stratum h,

number of marine mammals observed in sampling unit i,

mean number of marine mammals observed in stratum h,

the sampling fraction (nh/Nh) (since N h is unknown for most years and areas, fwas 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 h,

ratio estimate of total incidental take for stratum h,

stratified random sampling ratio estimator for total incidental take obtained by summing the separate ratio
estimates from J strata,

variance of ratio estimate for stratum h, and

variance of stratified random sampling ratio estimator from Jstrata.

Catch rates and ratio estimates were obtained from:

(1)

(2)
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2 A A 2 2
2:Yj - 2R h 2:YjXj+R h2:Xj

nh_l
(3)

(4)

(5)

(6)

(7)

Confidence intervals (CI) between L1 and ~ were estimated with the appropriate value of Student's t:

95% CI=R±t[s(11)]

95% CI= }\± t [YVrYR)]

(8)

(9)

(10)




