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ABSTRACT

The total run biomass of Pacific herring Clupea pallasi in the Togiak District of Bristol Bay was
monitored for abundance and sampled for age, size, and sex data in 1989. Abundance was assessed
by Alaska Department of Fish and Game personnc! flying aerial surveys from chartered aircraft.
Commmercial catch samples were collected from purse seine and gillnet landings. During closed
fishing periods, herring samples were obtained from testfish catches made by volunteers from the
commercial fleet and by department personnel using variable-mesh gillnets. A total of 8,575
samples were collected and processed during the 1989 season. From 1978 through 1988, the total
run biomass ranged between 69,817 tonnes (76,960) tons and 219,810 tonnes (242,298 tons). The
1989 run biomass totaled 89,780 tormes (98,965 tons). Poor weather conditions hampered aerial
survey conditions resulting in potential underestimation of biomass. Herring age -4-16 were present
in the population. The 1977 and 1978 year classes that recruited into the fishery in 1983 appeared as
age -11 and 12 herring. These two year classes represented 38.9% of the biomass and 31.5 % of
the population. The commercial fishery was dominated by the 1977 and 1978 year classes,
comprising 47.0% and 40.0%, by weight, of the respective purse seine and gillnet fisheries. The
significance of age-6 herring, representing 11.4% of the biomass and 16.9% of the population, as
recruitment or a result of sampling bias, will determined in stock assessment of the returning
biomass in future years.

KEY WORDS: Pacific herring, Clupea pallasi, sac roe, spawning biomass, commercial herring
fishery, Bristol Bay, Togiak District, age, length, weight, sex

Xiv



INTRODUCTION

Pacific herning Clupea pallasi are harvested in several spawning locations along the eastern Bering
Sea coast from Norton Sound south to Port Moller. The Togiak District of Bristol Bay supports the
largest discrete spawning biomass of Pacific herring in the eastern Bering Sea and m Alaskan
waters. Biomass estimates based on aerial survevs have been conducted since 1978, These
estimates of the Togiak nmn biomass have ranged from 69,818 tonnes (76,960 tons) in 1980 to
219,810 tonnes (242,298 tons) in 1979 (Table 1). From 1978 through 1988, the Togiak herring nn
biomass has averaged 121,466 tonnes (133,891 fons) and has accounted for 67.5% of the total
documented run biomass of herring assessed for the entire eastern Bering Sea coast (Lebida
et.al. 1985 ab; Lebida 1987; Rowell 1995; Hamner and Kerkliviet 1994; ADF&G 1995; Lebida and
Sandone 1990).

Herring spawn within the Togiak District from late April to the end of May. After spawning, the
herring leave the fishing district and migrate south, in a clockwise direction along the Alaska
Peninsula to feeding areas near Unalaska Island. In August and September, these fish then move
from feeding areas to overwintering grounds near the Pribilof Islands (Shaboneev 1965; Wespestad
1982; Wespestad and Bartont 1981; Funk 1990; Figure 1).

The largest fishery for Togiak herring occurs during the inshore spawning migration. The most
valuable product from this harvest has been the ripened ovaries or egg skeins, referred to as sac roe.
The primary market for this product has been Japan. Commercial harvest of herring for sac roe was
first documented in the Togiak District in 1968. Passage of the Fisheries Conservation and
Management Act m 1976 and the resulting inability of Japanese fishermen to harvest herring from
U.S. walers prompted increased interest in the Togiak biomass by U.S. fishermen. This domestic
harvest has since been canght by purse seine and gillnet gear. Average annual harvest through 1988
was 14,846 tonnes (16,364tons). The greatest harvest of 22,092 tonnes (24,352 tons) was caught
during the 1983 season (Table 1).

Brown algae Fucus sp, commonly known as rockweed, on which herring have spawned has also
been harvested within the Togiak District. The wild spawn-on-kelp product has been harvested
either by hand or rake. Permiit holders for the spawn-on-kelp fishery have been primarily local
residents. The harvest, documented since 1967 has increased in recent years (Table 1). Average
annual harvest from 1978 through 1988 was 140 tormes {154 tons).

During their post spawning migration Togiak herring have been intercepted by additional fisheries.
A directed food/bait fishery has occurred during mid- to late summer months in the Unalaska Island
area. Catches were first documented on these feeding herring in 1929. Harvests reached a
maximum of 2,727 tonnes (3,006 tons) in 1932. The fishery declined and ended completely by
1938 due to poor market demand but was renewed in 1981. The annual harvest since 1981 has
averaged 2,472 tonnes (2,724 tons; Table 1).



Tncidental harvest of Togiak herring has occurred as bycatch in fisheries targeting groundfish in the
southeastern Bering Sea. These groundfish fisheries were first exploited by foreign vessels but
more recently have been dominated by domestic fishers. These fisheries have occurred along the
migratory route of feeding herring (Funk 1990; Rowell et al. 1991). The additional harvest upon a
fully exploited herring population has been a concem brought before the North Pacific Management
Council and the Alaska Board of Fisheries by western Alaskan fishermen.

Togiak herring are managed as a single spawning population distinct from others in the Bering Sea.

A meximum regulatory exploitation rate of 20.0% of the spawning biomass is set by the Bristol
Bay Herring Management Plan, SAAC 27.865 (ADF&G 1989). This plan provides an allocation of
1,361 tonnes (1,500 tons) to the wild spawn-on-kelp fishery and 7.0% of the remaining harvest
(after subtraction of the spawn-on-kelp harvest) for the Dutch Harbor food/bait fishery. The rest of
the harvestable surplus is reserved for the sac roe fishery: 25.0% for the gillnet and 75.0% for the
purse seine fleet.

Stock assessment studies of the Togizk herring population began in 1976 and have been
documented annually since 1978 (McBride et al. 1981; McBride and Whitmore 1981; Fried et al.
1982, 1982, 1983, and 1984; Lebida et al. 1985a, 1985b; Lebida 1987, Lebida and Sandone 1990,
Rowell 1995; Sandone and Brannian 1990).  As in past years the objective of this year's work was
to document the age, size and $ex composition, as well as maturity of the commercial harvest, and
to estimate run biomass and spawning escapement of herring in the Togiak District. These data
provide the basis for development of population and forecasting models used to determine harvest
strafegies.

METHODS
Study Area

The Togiak District is one of five fishing districts within Bristol Bay Management Arca 'T". The
district consists of waters under State of Alaska jurisdiction between the longitude of the tip of
Cape Constantine and the longitude of the tip of Cape Newenham, a linear distance of
approximately 193.2 km (120 miles; Figure 2). Because of its large size, the Togiak Fishing District
is divided into six management sections (Kulukak, Nunavachak, Togiak, Hagemeister, Pyrite Point,
and Cape Newenham). '

The shoreline is characterized by a wide intertidal zone and several shallow bays. Diurnal tidal
range may reach 4.6 m (Selkregg 1976). Ribbon kelp Laminaria, rockweed Fucus and eclgrass
Zostera are the primary marine vegetation observed in the Togiak District. The spawn-on-wild kelp
fishery has focused on the harvest of rockweed primarily in the Togiak, Nunavachak, and Kulukak
Sections. Herring have spawned throughout the fishing district particularly in areas where eelgrass
and rocloweed have been present. Rockweed is the most visible species because it grows on cobble
substrate located within the intertidal area and upon rocky outcroppings.



Herring are harvested for sac roe by gillnet and purse seine gear. During the 1989 season, gillnet
gear could only be fished in the Kulukak and Nunavachak sections, whereas purse seine gear could
be only fished in the Togiak, Hagemeister, Pyrite Point and Cape Newenham Sections (5 AAC
27.830, ADF&G 1989).

Age, Weight, Length and Sex Data

Data Collection

Pacific herring were collected from management sections within the fishing district during fishery
openings and closures. During closed fishing periods, volunteer commercial fishers made test purse
seine or gillnet sets to capture herring in each fishing section throughout the spawning migration.
ADF&G crews fished variable-mesh gilinets if commercial purse seine vessels were not avajlable
to capture herring during closed periods in a given section. These gillnets were assumed to be non-
selective so that catches would represent the entire size and age spectrum of the biomass. Variable-
mesh gillnets were 30.4m (100 ft) in length, consisting of four 7.6m panels each, with a different
mesh size. Panels were arranged by increasing order of stretch mesh size of 38mm (1.5 in), S1mm
(2.0 in), 64mm (2.5in) and 76mm (3.0 in)..

Herring were also sampled at the clos{e of each commercial fishing period from tenders or
individual fishing vessels for each gear type and fishing section at the close of each commercial
fishing period. Crews were instructed to collect samples from a minimum of five vessels for each

gear type within each management section to ensure samples were collected from more than one
school. '

Sex was determined and gonad maturity was observed for each herring by examination of the
gonads or sex products. Maturity of both male and female herring was rated by the eight-scale
guideline outlined in Barton and Steinhoff (1980). These categories were combined and reported as
green, ripe and spent.

Standard length from the snout to the hypural plate at the base of the tail was measured to the
nearest millimeter with an attempted accuracy of 1.0 mm. Each herring was weighed to the nearest
gram. A scale for age determination was removed from the left side of each fish fiom
approximately 2.5 cm behind the operculum and 2.5 cm below the lateral line. If scales were absent
from this preferred area, secondary areas of selection were the preferred area on the right side fish
and finally, anywhere a readable scale was present. Removed scales were dipped in 10.0% mucilage
solution, mounted sculptured side up on glass slides, and read by annuli interpretation using a
microfiche reader (magnification 60x). Herring spawning in the Bering Sea form an annulus at the
end of winter (Shaboneev 1965). This timing was coincidental to the collection of samples in the
spawning migration; thus, the outer edge of the scale was counted as an annulus,



Sample Sizes

The desired sample size of a multinomial population would result in an estimate that would
simultaneously fall within 5% (o, =0.05) of the true population age proportions 95.0% of the time
(Thompson 1987). The sample size of 405 herring would guarantee this level of precision for the
number of age classes represented, in this instance, with consideration of 10 age classes (age -3-12).
Samples from non-selective gear representing the biomass were 405 per 3 day strata or 135 fish per
day based on the time required to both collect and process the herring by field camps. Time strata
for the commercial harvest were 405 herring per day, area and gear type.

Age, Weight and Length Data

Age composition of the commercial harvest and total run biomass were estimated from herring
collected from the commercial and test fisheries throughout the Togiak District. Only samples
captured by non-selective gear (variable-mesh gillnet, purse seine or dipnet) were used to determine
age structure of the population and run biomass. The percent age composition by number for each
age class P, was estimated for samples from each gear-time-area stratum for samples from both
fishery and non-fishery samples:

Ha

Paz_J (1)
n

where n, equals the number of herring in the sample that were age a and » equals the total number
of herring in the sample. -

The mean weight-at-age, Wa, for herring was estimated for each gear-time-fishery stratum by

L

Wa—' L4 (2)

where Wi equals the individual weight of herring in the samiple # that were age a

The mean length-at-age was calculated by substituting the individual length Ly of herring for the
individual weight Wy. Length- and weight-by-age data from nonselective gear types (purse seine,
variable-mesh gillnet) were pooled to represent the mean length and weight of the entire population.



Commercial Harvest

Fish tickets (sales receipts) were completed by processing companies and buyers for each
commercial delivery of herring and for spawn on kelp. Copies of all tickets were returned to
ADF&G where personnel] edited and entered the information into a database. The database was
verified against each fish ticket. Harvest data by product, gear type, harvest date, and fishing
section were summarized was summarized for the 1989 season. Estimates of waste or discarded
herring were obtained from aerial estimates of discarded herring or processor reports. Estimated
waste was included in the fish ticket database.

The weight of the wild spawn on kelp harvested was converted to the equivalent number of adult
herring required to deposit the quantity of eggs harvested. This information was documented in the
annual management report for Bristol Bay (ADF&G 1990).

Biomass Estimation

The run biomass for Togiak District was estimated using aerial survey assessment procedures
outlined by Lebida and Whitmore (1985). Aerial surveys were flown daily, weather permitting, at
low tide, to estimate herring abundance. Each management section was divided into index areas to
facilitate survey documentation. Aerial survey estimates for each index area were summed to
provide biomass estimates for each management section by day. Biomass estimates of these
management sections were, in tum, summed to provide the observed districtwide biomass for each
day.

The migration of herring between management sections within the Togiak District is not well
understood. Residence time of herring within the district or rate of turnover for the biomass on the
grounds is unknown. Age and maturity data from the herring samples collected by nonselective
gear were pooled across management sections to determine any temporal trends in age composition
or maturity for the entire fishing district that would indicate immigration of new herring into or
emigration of spent herring out of the fishing district,

Age composition by weight of both the commercial harvest and of the appropriate daily biomass
data for each age class was estimated by '

nnﬁ};
— B, (3)

Z(ﬂa Wa)

B.=

Where B, equals the biomass for age a, n, equals the number of herring in the sample that were age
a, w,, =1 equals the mean weight for herring of age a, and B is the total estimated harvest

expressed as biomass or daily biomass estimate.

Age composition of the waste or deadloss (i.e. herring caught, but not sold) was represented by the
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age composition for the same gear type in the commercial fishery.

The composition by age and in numbers of fish, NV;, for each component was then calculated by

(4)

NﬁB“,

w

Where N, equals the total number of herring in age class @, By is the biomass for herring age a and
W, 1 isthe mean weight of the fish at age a.

The run biomass, Br, was calculated from the daily biomass estimates by summing the biomass by
each age class and management section from the selected daily aerial surveys that corresponded
with changes in the age composition and gonad maturity data. To prevent double counting of
herring, the biomass by age of herring age -6 and older observed during the first peak survey
biomass estimate Ba; was added to the age-5 and younger component of the second peak estimate
Ba2, )

Braz=Bal'{}Bg2- (5)

The inshore escapement biomass i is the summation of the difference between the run biomass
C, for each age, and the combined purse seine and gillnet harvest for each age Ca:

Eror=Z(Bn_Ca)- (6)

RESULTS
Age, Weight and Lerigth and Sex Data

Biological data from 8,575 herring were collected in the Togiak Fishing District (Table 2) by purse
seine, commercial gillnet, and variable mesh gillnet. Data were collected from 1 May through 23
May. Regenerated or unreadable scales composed 13.3% of all scale samples. The percentage of
unreadable scales from commercial purse seine samples was higest at 16.1%. Unreadable scales
comprised 15.6% of the commercial gillnet samples and 13.3% of the test purse seine samples.
Variable-mesh gillnet samples had the smallest percentage of unreadable scales (12.5%).

Readability of herring scales is dependent on the location of the body from which the scales have
been removed as well as regeneration caused by scale loss. Because the opportunity for injury or
scale 10ss would probably increase as herring grow older, the proportion of unreadable scales would
be expected to increase with increasing age and size. However, mean lengths for unaged samples
were similar to those for the aged samples (NSC), indicating that readable scales were
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representative of the entire sample (Appendix A).

Herring aged 3-16 were collected from both the run biomass and the commercial harvest (Table 3).
The temporal change in age class structure of the population was evident in the age composition of
collected samples (Table 4; Figure 3). The proportion of herring age-9 and older composed 72.4%
of the samples collected from nonselective gear during the early sampling period 3-9 May,
decreasing to 35.2% during the period of 22-24 May. Conversely, the proportion of age -3 through
-5 herring present m the samples increased from less than 2.1% during 3-9 May to 23.0% by 22-24
May. The proportion of age -6-8 herring samples from 25.5% during the 3-9 May sampling period
to 41.8% for the 22-24 May period.

Length-at-age of all samples collected ranged from 193mm(age-5) to 340mm (age-12) and weight-
at-age ranged from 76g (unageable) to 672g (age-14). The mean Jength and weight of herring from
samples representing the total run biomass were 287mm and 335g, respectively (Table 3).

The ratio of males to females was variable in the daily samples for test commercial purse seine and
test variable mesh gillnet. Samples from these two geartypes combined with samples collected from
the commercial purse seine fishery represented the biomass. The cumulative ratio of males to
females from all samples collected by test commercial purse seme was 1.0:1.3, and for variable

mesh gillnet, 1.0:0.8 (Appendices A, B).

Commercial Harvest

A total harvest of 11,121 tonnes (12,259 tons) was landed within the Togiak District (Table 6). The
purse seine fleet caught 8,541 tonnes (9,415 tons), or 76.8% of the inshore harvest, The gillnet fleet
caught 2,580 tonnes (2,844 tons), representing 26.2% of the season’s total catch. Deadloss of 82
tonnes (90 tons) was included in the gillnet harvest.

The Hagemeister fishing section accounted for the greatest portion of the season’s purse seine catch
(55.4%). Lesser harvest was documented in the Togiak (29.8%), Pyrite Point (3.7%) and Cape
Newenham (0.3%) fishing sections. The gillnet fishery was restricted to the Kulukak and
Nunavachak fishing sections by regulation. Total gillnet harvest was similar for both sections with
respective catches contributing 57.0% and 39.6% of the catch (Table 6; Figure 4).

The combined roe percent of herring caught by both gear types was 8.4%. The cumulative sex ratio
of males to females in the purse seine fishery was 1.0:0.99 and in the gillnet fishery, 1.0:0.71. Mean
weight for purse seine caught herring was 378g. The weight of gjllnet caught fish averaged 368g
(Table 5).

Sample sizes of herring collected for age composition analysis of the purse seine and gillnet catches
were consistently below the desired goals (Table 3). Herring age-9 and older composed 65.4% of
the commercial purse seine harvest by number and 73.6% by weight (Table 7). Age groups 7-8
contributed 19.1% by number and 16.7% by weight. Herring age-6 and younger represented 16.5%
by number and 9.7% by weight of the purse seine harvest (Table 7; Figure 5).



Herring age-9 and older represented 60.3% of the gillnet harvest by number and 68.4% by
weight. The age 7-8 component composed 30.2% of the harvest by number and 25.7% by weight
(Table 7; Figure 6). Herring in the age-6 and younger category of gillnet catch samples was 9.5%
of the harvest by number and 5.8% by weight.

Riomass Estimation

The first herring of the season was caught in ADF&G test gilinets 1 May, but fish schools were not
observed from the air until 5 May. Significant biomass first appeared in the Togiak and
Hagemeister fishing sections (Tog, Hag, Tng survey index areas; Table 8, Figure 7). The biomass
accumulated into the fishing district gradually. Peak biomass observation of 60,138 tonnes (66,290
tons) was documented 9 May. A second peak in abundance totaling 44,369 tonnes (48,908 tons)
was observed 13 May. Inclement weather prevented aerial assessment of the herring biomass after
14 May. A biomass of 23,277 tonnes (25,658 tons) was observed during a final and districtwide
aerial survey 24 May.

Miles of spawn observed during the 1989 season totaled 32.6km (52.5mi) for all fishing sections.
Poor visibility due to increasingly poor weather conditions limited documentation of spawning
activity. The peak daily observation of spawn (8.0km,12.9mi) was documented 10 May (Table 8,

Figure 7). ;

It was apparent to the ADF&G management staff that the 1989 aerial assessment of the herring
biomass would be an underestimate of the spawning migration into the Togiak District. Poor
weather inhibited the opportunity to fly surveys, and created agitated water conditions, preventing
observation of herring schools from the air, when flights could occur. Test fish crews at ADF&G
field camps were able to catch herring despite poor weather. Continuous presence of herring in the
test gillnets during these bad weather periods indicated that fish were moving through the district
but were not being documented. At the management staff’s request, age and sexual maturity data
were examined for trends in population structure during the spawning migration into the Togiak
District, to improve the illustration of herring abundance.

Changes in gonad maturity and age composition (Table 4, Figure 3, Appendices A, B) indicated
shifts in population structure between aerial surveys conducted 9 May, 13-14 May and 24 May.
ADF&G staff performing aerial surveys determined that herring observed on the east side of the
fishing district on 13 May were distinct from those observed on the west side of the District, 14
May. These individuals also determined that these two surveys could be summed to represent one
districtwide assessment of herring abundance for this two day period.

Residence time of the fish once they amass into the fishing district has been poorly understood. It
would be possible that herring observed 9 May were still in the fishing district 13 May and
therefore double counted when adding peak survey observations. This problem was addressed by
breaking the biomass into age components and summing together the biomass for herting age-9 and
older for the 9 May aerial survey biomass with the age -4-8 biomass for the 15 May acrial survey
(Tables 8-14; Figures 8-10).

The revised estimate of total run biomass was therefore the sum of three components: 1) aerial
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survey biomass for 9 May weighted by age composition data for herring age —8 and older from 7-9
May (55,488 tonnes, 61,156 tons); 2) aerial survey biomass for 13-14 May weighted by age
composition data for herring age 4-7 from 13-15 May (11,023 tonnes, 12,151 tons); and 3) entire
aerial survey biomass for 24 May weighted by age composition data from 22-24 May (23,277
tonnes, 25,658 tons; Tables 11-14, Figures 8-10).

The revised run hiomass estimate totaled 89,780 tonnes (98,965 tons), representing 258.5 millien
herring (Table7). Hemring age-9 and older comprised 65.3% of the biomass and 54.5% of the
population (Table 13, Figure 11). The 1977 and 1978 year classes appearing as age -12 and ~11
herring represented a major portion of this older biomass, contributing 38.9% of the total run
biomass and 31.5% of the total population (Figure 11).

Appearance of the 1979, 1981 and 1983 year classes in the 1989 biomass was also notable. The
1979 year class as age 10 herring represented 18.1% of the biomass and 16.0% of the population.
The 1981 year class as age-8 herring followed in magnitude representing 14.5% of the biomass and
14.8% of the population. The 1983 year class as age —6 herring represented 11.4% of the biomass
and 16.9% of the population.

DISCUSSION

The Togiak herring run biomass totaled 89,780 tonnes (98,965 tons).The estimated biomass for all
herning districts monitored in the eastern Bering Sea was 130,331 tonnes (143,664 tons; ADF&G
1995, Hamner and Kerkvliet 1994). Togiak herring comprised the largest component (67.5%) of the
entire eastern Bering Sea biomass (Figure 12) during the 1989 season. Herring age —9 and older
dominated the Togiak biomass (65.3%). Hetring age-6 and younger represented 16.7% of the
biomass. Poor weather conditions inhibited aerial surveillance of the herring migration during the
1989 season. It is highly probable that the total run biomass for the Togiak population was
underestimated

The 1977 and 1978 year classes have been supporting the commercial fishery since recruitrment into
the biomass in 1983. Contribution of these age-classes continues to be significant to the population
and to the fishery. Combined, these year classes represented 38.9% of the total run biomass and
45.5% of the commercial harvest. Focusing the fishery on the older, larger herring is a desirable
policy because older herting experience decreasing survival rates due to increased age (Fried and
Wespestad 1985; Baker 1991) and would otherwise be eliminated from the biomass by natural
mortality. Secondly, older herring have

greater roe recovery due to their larger size (Brannian and Rowell 1991), techmca]ly benefiting the
mdustry with a better quality product .

Adding components of aerial survey biomass to create a total run biomass estimate based on
migratory patterns observed during aerial assessment has occurred in past years. Adding
components of the aerial survey data, based on post season analysis of age composition and sexual
maturity data was attempted for the first time in 1989. This more recent methodology inereased the
estimate of total run biomass 33.0% above peak aerial survey biomass estimate of 60,138 tons
(66,290 tons). The importance of the field camps was emphasized during the 1989 season. Field
crews were able to catch herring that provided a good sequence of age data and verified the
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presence of herring in the fishing district during the lengthy periods of poor weather. Weather
conditions prevented the fishing fleet from testfishing and providing equivalent samples as an
alternative.

Temporal changes in age composition were significant for samples collected from non-selective
gear during the 1989 season and were consistent with changes observed in pervious years (McBride
et.al. 1081, Fried et.al, 1982, 1983, 1984). Tn apportioning aerial survey biomass data with age
composition information for the purpose of revising the total run biomass estimate, herring samples
should be collected simultaneously (as logistically feasible) with the aerial survey information in
consideration. Attention to this detail best assures the age composition of the biomass be
appropriately represented for a specific time period.
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Table 1. Historical total run biomass and commercial
harvests (tonnes) of Paeific herring returning
to the Togiak District, Bristol Bay
{1968-1989).

Dutch Harbor

Tetal Run  Togiak Sac  Spawn-on- Food/Bait
Biomass Roe Harvest  Kelp Harvest  Harvest

Year (tonnes)™  (tonnes)® (fonnes) © (tonges)

1968 73

1969 43 3

1970 25 18

1971 ¢ 23

1972 73 29

1973 16 5

1974 112 57

1973 31 50

1976 s 134

1977 2,536 125

1978 173,761 1.016 150

1979 219,810 10,485 188

1980 65,818 20.219 36

1981 144,117 10,300 173 639

1982 88,923 17,996 107 3.234

1983 127562 22,092 125 3.238

1984 102.940 16,815 184 3.246

1985 20,131 21,288 ¢ 3,157

1986 83,630 13.423 170 2172

1987 80,818 12,807 139 2271

1988 122,214 11,661 222 1,818
Mean 121,466 14,846 140 2,472

[Y8Y 89,780 11,120 254 2,793

* Data not available prior to 1978

® Source: Brannian and Rowell 1989,

* Source: Sandone and Brannian 1990., 1980-1987;
ADF&G 1990, 1968-79; fish ticket receipts, 1988,1989.

¢ Source: ADF&G 1995 ; catches documented since 1929.
Fishery did not occur between 1946 and 1980.

* No fishery conducted

f Mean calculated for total run biomass: sac roe and
spawn -on-Kelp harvests are years 1978-1992
Dutch Harber food/bait harvests for years 1983-1992.



Table 2. Number of sampies collected and aged, by gear
type during the 1989 Togiak herring scason.

No. No.

Readable  Unreadable Percent

Geartype Samples  Sampies Total Unreadable
Commercial Purse Seine 1,862 273 2,135 2.8
Commercial Gillnat 1,304 265 1,569 16.9
Test Commercial Purse Seine 1,541 207 1,748 11.8
Test Variable-Mesh Gillnet 2,727 396 3,123 12.7
Total 7434 I[,143 8.575 13.3




Table 3. Achieved sample sizes compared to sampling goals for data applied to
the final age composition analysis of the 1989 total run biomass and

commercial harvest.

Percent Goyl

Fishing Sample {Thompson 1987, Age
Datg Section Size 405/strata)’ Range
Atiial Surviy ASGIMMAICS )
09-May Kulukak 283 0.70 4.14
Nunavachak 126 0.31 4-13
Togiak 473 1.17 3-13
Hagemeister 269 0.66 3-15
13-May Rulukak 214 .53 4-16
Nunayachak 41 10 313
Togiak 342 0.34 3-13
Hagemeister 1,164 1.66 5-14
Pyrite Point 371 0.92 6-14
Cape Newenham 120 £.30 5-15
24-May Kulykal 170 0.42 4-12
Togiak/Hagemeister 132 0.38 3-13
Commercial Fishery
12 May Purse Seine
Togiak 354 0.87 4-15
Hagemster 332 0.82 3-14
Pyrite Point 263 0.63 3-14
13 May  Purse Seina
Togiak 344 0.85 4-14
Hagezmeister 341 0.84 3-15
Pyrite Point 108 0.27 6-14
Cape Newenham 120 .30 3-13
9 May Gill Net
Kulukak 339 0.84 3-14
Nunavachak 287 0.70 3-16
14 May Gillnet
Kulukai 331 0.82 5-13
Nunavachak 347 0.86 313

" Timne strala for oge datd weighted by aeria) stirvey data {or estimation ot total run bigimass
was three days and by fishing periad for the commercial harvest analysis.
h Sample sizes may ditfer slightly for the preliminary data used in biomass estimatss,



Tabie 4. Temporal change in age composition (by number)
of samples collected from non-selective
gear in the Togiak District, 1989.

Age Group
Sample
Size Date 3-5 6-8 9 +°
1,168 35/03-09 2.1% 35.3% 72.4%
2,003 5/10-12 4.8% 27.8% 67.4%
1,229 5/13-13 7.4% 31.9% 60.7%
373 5/16-18 15.8% 46.9% 37.3%
1,156 5/19-21 20.8% 45.6% 35.7%
196 5/22-24 23.0% 41.8% 35.2%
Total 6,125

" Includes age 9 through 16.
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Table 5. Mean length (mm), weight (g), and standard deviation (sd) by age for coliected herring represent.

of the total run biomass, and of the commercial harvest b geartype, Togiak District, 1989,

ative

Total Run Biomass

Comnercial Purse Seine

Commercial Gillney

No. of Tength Weight No. ol Lengih Weight Na. of Length Weight
Age Samples (mm) sd (2] sd Age  Samples {mm) sd (g} sd Age  Sammples (mm) sd ey sd
3 3 3
4 3 227 12,8 130 229 4 2 229 21.9 141 27.6 4
5 342 239 14,1 180 38.8 3 140 241 10.4 197 44.9 3 3 239139 2137 487
6 251 237 11.1 233 43.7 & 167 257 105 244 105 [ 104 264 93 260 45.3
7 236 272 12.4 289 49.7 7 68 272139 299 408 7 61 276 93 303 46,1
8 1.24] 283 114 332 543 8 288 282 12,6 346 57.6 8 278 284 10.0 333 482
9 434 201113 366 38.4 9 166 290 §5.0 375 376 9 107 290 935 351 5373
10 1.137 297 11.3 397 61 .4 10 302 206 122 410 33.7 10 E 29% 92 3835 569
i 1,375 302 10.8 419 62.5 11 432 302117 438 58.7 I 323 0 95 408 57.9
12 903 306 114 410 63.7 12 312 306 13.0 433 379 12 172 305 98 419 36.6
13 71 313 10.8 443 1.6 13 21 312 103 456 613 13 18 34 9 422 383
14 30 3E3 B.§ 436 84.3 i4 18 317 83 473 921 14 18 309 8.7 421 744
13 22 3t7 99 484 725 I3 6 320 7.8 482 34.| 15 5 7 8.1 470 §9.3
16 3 313 9. 443 26.8 16 16 1 322 467
Total 6.492 287 234 335998 1,862 289 236 378 98.6 1.3G4 285 15.8 368 73.2




Table 6 . Commercial purse seine and gilinet herring harvest (tons) by fishing section and date,

Togiak District, 1989. Roe percentages are displayed in parenthesis. Total daily harvest is

depicted in both tons and tonnes

Fishing Section

Daily Tlarvest

Cape
Period.  Time Kolukak Nunavachak Togiak Hagameister Pyrite Point  Newenham Total Total Rue
(hours) (tons) {tormnes) Perzent
Gillnet (tons)
3109 4.0 1,229 (8.0} i4tl 9.7 2,640 2395 (1.9
5H09*° 90 9¢ 82
3714 1.0 99 (8.1) 13 (6.0 114 103 (7.8)
Total 3.0 1,328 (9.4) 1,516 (7.2} 2,844 2380 (7.B)
1
= Purse Seine (tons)
a2t 2.0 1.295 (7.9) 4106 (8.5) 217 (8.7 8 (10.9 5,626 504 (B4
3t 1.0 1,314 (9.2) 2.126 (8.3} 129 (9.4 20 (8.4) 3,789 3437 (8.7
Tolal 3.0 2.809 (8.6) 6,232 (8.4) 346 (9.0) 28 (9.1) 9,413 8.541 (8.3)
Combined Gear (tons}
309 4.0 1,229 (8.0) 1,301 (7.7 2,730 2477 (LN
N2 2.0 1,295 (7.9) 4,106 (8.5) 217 (8.7 8 (10.9) 3.626 5104 (B
313 1.0 1,514 (9.2) 2.126 (8.3} 129 (9.4) 20 {84 3,789 34437 (8.7
5/14 1.0 99 (8.1} 15 (6.0} 114 103 (7.8)
Total 8.0 1,328 (8.0} 1,516 (7.7) 2,809 (8.6) 6,232 (3.4) 346 (9.0) 28 (9. 12,259 11,12] (8.4

* Estimated deadloss from 18 gill nets at 5 tons per net.
® Harvest fram calibration {point) estimate.



Table 7. Age composition estimates by number and weight (tonnes) of the commercial harvest,
escapement biomass, and total run biomass, Togiak District 1989.

Total R Biomass Commercial Purse Seine Harvest Commercial Gillnet Harvest

Biomass  Percent  No.of'Fish  Percent Biomass Percent  No.of Fish  Percent Biomass  Percet No.of Fish  Pereent

Age (toanes) by Weight  (x1,000) by No. Age (tonnes) by Weight  (x1.000) by No. Age (tennes) by Weight  (x1.000) by No.
i i 0.0% 0 0.0% 1 0 Q.08 1] 0.0% i 4] 0.0% Q 0.0%

2 ] 0.0% 0 0.0% 2 0 0.0% 1] 0.0% 2 0 0.0%% 1] 0.0%

3 0 0.0% 1] 0.0% 3 0 0.0% 0 0.0% 3 0 0.0% 0 0.0%

4 27 3.0% 236 0.1% 4 5 0.1% 34 0.2% 4 0 0.5 0 0.0%

5 4,682 5.2% 24,872 9.6% 3 348 4.1% 1,716 7.6% 3 7 0.3% 37 0.5%
6 10.242 11.4% 43,642 [6.9% 6 476 3.6% 1,993 B.8% 6 143 5.5% 6i8 9.0%

7 3,165 3.5% 10,671 4.1% 7 240 2.3% 320 3.6% 7 108 4.3% 387 3.6%

8 13,026 . 5% 38.308 i4.8% 8 1,187 13.9% 3,507 I5.4% 8 556 20.6% 1,693 24.6%

g 4,820 34% 12,733 4,995 9 302 3.9% 1,354 6.0% 9 208 8.1% 337 8.1%%
i0 16,287 18.1% 41,391 160% 10 [3[3 17.9% 3.689 16.2% 10 444 17.1% 1.066 15.5%
11 21,044 23.4% 30,465 19.5% 11 2273 26.6% 3,241 23.0% 11 644 23.0% 1406 21.7%
12 13,922 13.3% 30.903 12.0% 12 1,744 20.4% 3.822 16.8% 12 396 13.3% 872 L2.7%%
13 1,320 1.5% 2.849 LI%a 15 - 112 1.3% 249 I.1% 13 20 0.8% 45 0.7%
14 946 1.1% 1,743 0.7% 14 108 .3% 222 1.0% 14 39 i.53% 76 1.1%
15+ 249 0.3%¢ 663 0.3% 15+ 31 0.4% 63 3% 15+ 17 0.6% 34 0.5%%
Total 89.780 100.0% 258,480  100.0% 8.546G 100.0%; 22713 100.0% 2,580 100.0% 6,881 100.0%%

(Continued)



Table 7. (Continued)

Total Commercial Harvest Bismass

Escapement Biomass

Biomass Percent  No.wfFish  Percent Biomass Percent  No.ol Fish Percent

Age  {Tonnes) by Weight  (x1.000) by Mo Age {Tonnes) by Weight  {x1.000} by No.
[ u 0.0% 0 0.0% ] 0 0.0% 0 0.0%
2 9 0.0% 0 0.0% Y 0 (3.0% 0 .04
3 ] 0.0% 0 0.0% 3 0 0.0% 0 0.0%
4 5 0.0% 34 0.1%% 4 22 0.0% 202 $.1%
3 333 3.2% [,733 3.9% 5 4.327 5.3% 23118 [3.1%
& 618 5.6% 2611 8.8% 6 9.624 12.2% 41.030 17.9%
7 348 31% 1.208 4.1% 7 2.817 3.6% 9,463 4.1%
8 1.744 15.7% 3,200 17.6% 3 11,283 14.3% 13,108 14.39%%
Q9 710 6.4% 1,911 6.5% 9 4110 32% 10,822 4.7%
10 1.953 [7.6% 4 755 [6.1% i0 (4,354 18.2% 36,636 16.0%
I 2919 26.2% 6,737 22.8% il [8.125 23.0% 43,728 19.1%
12 2.14G 19.2% 4,693 15.9% 12 11,781 15.0% 16,212 [1.3%
3 132 1.2% 294 L.0% 13 1,188 1.3% 2,533 1.1%
14 147 1.3% 299 1.0% 14 799 1.0% 1,444 0.6%
3+ 48 0.4% 99 0.3% 15+ 251 0.3% 566 .2%
Total 11,120 [00.0% 29,594 [30.0% 78,660 100.0% 228,836 100.0%%




Table 8. Observed aerial biomass estimates of herring by index area (tons),

and totals by day (tons, tonnes) during the
1989 season, Togiak District, Bristol Bay.”

Mile
(hservations Esdmated Biomass by Index Area (shorl tons) * Daily Tutal
Survey Time
Date Conditions ~ Surveyed o Length NUS KUK MET NUK UGL TOG THNG NTG HAG OSK PYRR  ON tns)  (ionnes)
Miles  Kilometers

120504 Fair-Excal k] 0.0 0.0 s} 0 Q \] 0 ¢} ] o ¢ u ] ] 1] 0
505 % Fair 1530 ¢ 0.0 0o 2,335 41 463 33 2760
5:06 Fair 2000 a [4X] 0.0 2 14 83 7812 29 243 [EX3 B.329 2.3356
302 Fair-CGood 930 u 0.0 0.0 378 1,240 1,033 k] 463 33,425 764 285 1.064 112 1 49.760 45142
308 Fair-Poor [308 + 4.2 26 83 4,03 629 8 [.503 23,360 4,487 362 - 268 ] 0 EE R DY)
3409 ®  Fair-Good 1250 11 1.9 74 14 261 184 374 2,987 45,821 14,456 Bg2 1037 274 i u 66,290 00,138
3o Peor-Fair 1710 13 129 8.0 181 23 1713 2,975 32,095 4172 3,864 36,00 3340 32419 47334
3l Fog 2013 7 100 6.2 0 0
312 Poor 2140 5 EX] 21 29 3,452 3,786 1,737 Hr.in 9476
3713 Fair 930 4 32 20 11,301 3,013 1063 25,314 ! .57 g 4412 kAN 8 RERE - SN T
314 1833 0 (LX) 0.0 2,063 9,401 2,788 1117 11.833 4,032 929 1616 373.00 335 2,764 14 38089 350m8
513 1] Q
316 ! 0.8 0.5 '] ]
57 14 g
318 Poor 30 226 36 2 T 333 Eka
5N L] o
3G n 1]
he]] {t ]
RIEE] u ]
323 & 0
3/ Good 1410 18 39 37 7.007 275 1,497 135 640 15,139 456 40 o 21 a8 9 25.658 23277

Tolal 69 323 326

(Continued)



Table 8. (Continued).

Toglak Disuict Pacific herring biomass was estimaled al 98,965 short tons (89,780 tonnes) for the 1989 season.
Index areas: NUN - Nushagak Peninsuala; KUK- Rulukak; MET- Metervik; NUK - Munavachak; UGL - Ungathiuk/Togiak: TOG - Togiak: TNG-
TNG-Tongue Point; MTG-Matogak; HAG-Hagemeister; OSK - Osviak; PYT- Pyrite Point;CN- Cape Mewenham.

Surveys canducted intermittently from 20 April Lo 4 May, and Rown regularly 12 May through 22 May.
Survey from UGL. west lo CN began al 1610.
Peak estimnate.

Survey from UGL west to TNG was incomplete and occurred at 1600.

Partial survey. An additional 13,608 tonnes were observed between HAG and CN during the commercial fishery.



Table 9. Age composition estimates of the commercial purse seine harvest
weighted by the harvest biomass (tonnes), by date and fishing

ad e

section , Togiak District, 1989.

Sampling Dates: 12 May Sampiing Dates: 13 May Total Purse Seine Hurvest
Section: C.Nham, Tog, Hag C.Purse Seine Section: Tog. Hag, Pyrite Pt. C.Nham C.P.S. Combined Areas and Dates
Biemass: 3,103 tonnes Biomass: 3,437 tonnes Biomass: 8.540 tonnes
No. of Percent No.of Fish No. of Percent No.ot Fish No.of'  Percent No.of Fish
Age  Samples by No. {X1000} Apge Samples by No.  (XI000) Age Samples by No.  (XI000)
! ] 0.0% 0 L 0 0.0% 0 l ¢ 0.0% i]
2 0 0.0% 0 2 0 0.0% 0 2 0 {L.O0% n
3 0 0.0% 0 3 0 0.0% 0 3 0 0.0% 0
4 ! 0.1%% L4 4 2 0.2% 20 4 3 0.2% 34
3 67 7.0% 944 3 76 8.3% 772 3 143 7.7% 1,716
6 73 7. 7% 1,029 6 95 10.4% 965 6 168 9.0% 1,993
7 33 15% 465 7 33 3.3% 335 7 68 3.6% 820
8 148 13.6% 2,085 8 144 15.3% 1422 8 288 15.4% 3,507
9 68 7.2% 958 9 39 4.3% 396 9 107 5.7% 1.354
10 158 16.6% 2226 10 144 15.7% 462 10 302 16.2% 3.689
1! 217 22.8% 3,08 1 313 23.4% 2,184 11 432 23.1% 3.241
2 166 17.5% 2339 12 146 15.9% 1483 12 312 16.7% 3,822
13 9 0.9% 127 13 12 1.3% 12213 2] 1.1% 249
14 16 L% 141 4 8 0.9% 8L 14 i8 1.0% 222
15+ 1 0.1% l4 5+ 5 0.5% 31 I5+ 6 0.3% 65
Total 931 100.0% 13,400 917 1000%  G.313 1,868  [00.0% 22,713
Percent by Percent by Percent by
Age  Weight Weight Biomass Age Weight Weight  Biomass Age Weight Weight  Bjomass
i 0 0.0% 0 ] 0 0.0% 0 l v U.0% 0
2 ] 0.0% 0 2 0 0.0% 0 2 ] 0.0% 0
3 0 0.0% 0 3 0 0.0% ¢ 3 0 0.0% ]
4 145 0.0% 2 4 276 0.1% 3 4 42} 0.1% 5
3 12,294 3.7% 151 5 14013 4.6% 157 5 26307 4.1% 348
6 16276 3.0% 233 6 19900 6.5% 223 6 36176 3.7% 476
7 9,116 2.8% 142 7 8,832 2.9% 99 717,948 2.8% 240
8 46,379 14.1% 720 8§ 41723 13.6% 467 8 88,102 13.9% 1,187
g 22,799 6.9% 354 9 13216 4.3% 148 9 36,013 3. 7% 502
10 58,542 17.8% 909 10 53.944 17.6% 604 10 (12,487 17.7% 1513
o 853577 26.0% 1329 11 84,267 274% 943 11 169844  26.7% 2,273
2 68930 21.0% 1071 [2 60,183 19.6% 674 12 129414 203% 1,744
13 3.798 1.2% 39 13 4,788 1.6% 33 13 8,566 1.3% 112
14 4,259 1.3% 66 14 3,729 1.2% 42 14 7989 1.3% 108
[ 423 0.1% 7 [3 2,199 0.7% 23 15 2,622 0.4% 31
Total  328.539 100.0% 5,103 307.050 1¢H0.0% 3437 633589 100.0% 8.340

]
ta



Table 10. Age composition estimates of the commiercial gillnet harvest
weighted by the harvest biomass (tonnes), by date and fishing section
Togiak District, 1989.

Sampiing Dates: 9 May Sampling Dates: 13 May Total Gillnet Harvest
Section: Kul. Nun. C.Gillnat Section: Nunavachuk and Kolukak C.Gnet Combined Afeas and Dates
Biomass: 2.477 wonnes Biomass: 103 tonnes Biomass: 2.580 tonnes
No. of Percent No.of Fish No. of Percent No.of Fish No.of  Percent No.of Fish
Age  Samples by No. (Xi000) Age Sumples by No. (X1000) Age Samples by No. (X.1000)
1 ¥] 0.0% ¥} ] i 0.0% 0 1 0 0.0% 0
2 G 0.0% Q 2 (.0% 0 2 0 0.0% 4]
3 0 0.0% 0 3 0 0.0% 0 3 0 0.0% 0
4 0 0.0% ] 4 0 0.0% 0 4 0 0.0% g
3 3 0.5% 36 5 2 0.3% 1 3 5 0.4% 37
6 50 7.9% 592 6 33 8.1% 26 6 103 8.0% 618
7 32 3.1% 373 7 31 4.6% 14 7 63 4.8% 387
8 151 24.0% [.640 8 128 18.9% 33 ] 279 21.3% 1,693
9 53 8.4% 536 9 55 8.1% 21 9 108 8.3% 537
(o 101 16.0% 1.024 10 NS 16.3% 42 10 212 16.2% 1,066
11 139 22.1% 1,424 1 184 27.1% 72 1l 323 24.7% 1,496
12 86 13.7% 839 12 86 12.7% 33 12 172 13.1% 872
13 4 0.6% 40 13 14 2.1% 6 13 18 1.4% 45
14 8 1.3% 73 14 10 1.5% 3 4 18 1.4% 76
13 3 0.3% 33 13 3 0.4% | 15 6 0.5% i4
Total 630 T00.0% 6,609 679 180.0% 272 1,309 100.0% 6,881
Percent by Percent by Percent by
Age  Weight Weighti Biomass Age Weighl Weight Biomass Age Weight Weight  Biomass
l 0 0.0% [V} ! 0 0.0% 0 1 0 - 0.0% 0
2 0 0.0% 0 2 0 0.0% 0 2 0 0.0% D
3 0 (.0% 0 3 0 0.0% 0 3 0 0.0% 0
4 0 0.0% 0 4 0 0.0% 0 4 0 0.0% 0]
3 633 0.3% 7 5 421 0.2% 0 5 [,074 0.2% 7
6 12,234 3.5% 137 6 12487 5.8% G 6 24,741 5.6% 143
7 9307 4,2% 104 7 8226 3.8% 4 7 11332 4,0% 108
8§ 4830 21.8% 339 8 36,262 16.8% 17 & 84,564 19.3% 536
9 17,937 8.1% 200 9 16,386 7.7% 8 9 34,323 7.9% 208
10 37913 17.1% 423 10 36,116 16.7% 17 10 74,030 16.9% 440
1l 53,163 24 8% 613 Il 64,516 29.9% 3l 11 119,679 27.3% 646
12 34,160 5.4% 381 12 31,272 14.5% 15 12 65432 14.9% 396
13 1,553 0.7% 17 13 5338 2.5% 3 13 6,891 1.6% 20
14 3368 1.3% 38 14 3,511 1.6% 2 14 6.878 1.6% 39
[ 5+ 1.434 0.6% i 15+ 1,123 0.3% I 13+ 2,537 0.6% 17
Total 222.045 100.0% 2477 715838 100.0% 103 437903 100.0% 2,580




Table 11. Age composition estimates for sam
(tonnes), by fishing section, Togia

pling stratum 7-9 May,
k District , 1989.

sampling Dates” 7-9 May
Section. Kulukak

Biomass: 416 tonnes

sampling Dales? 7-9 May
Section: Nunavachak
Biomass: 3,031 tonnes

Sanpling Dales” 7-9 May
Section: Togiak
Biomass: 41,569 tonnes

weighted by 9 May aerial survey biomass

Sampling DratesT 79 May

Section: Hagemeister

Bilomass: 13,122 1onnes

Mo ol Perceiit” No.of Fish No. of Percent No ol Fish No, of Percenl No. ol Fish Mool Percent” No ol Tish

Age Samples by No.  (X1000y Age Samples by Mo, (X1000) Agpe Samples by Ne.  (X1000) Age Samples by No.  (X1opgy

1 [1] 0.40% [4) | [4) U.0% 0] I [4] 00% [ H [} U5 L

2 0 0.0% 0 2 0 0.0% 0 2 [+ 0.0% 5] 2 0 0.0% {)

3 @ 0.0% 3 0] 0.0% 0 3 0 0.0% 0 3 0 0.04%; 1]

4 4] 0.0% 0 4 0 0.0% 0 4 0 0.0% 0 4 & LIXHTY 8}

3 8 28% 30 3 1] 0.0% 0 3 12 2.5% 2,800 5 4 1.5%, 363

& 14 4.9%% 33 ) 2 |.6% 10 & 45 9.5% 10,500 4 i4 5.2% 1,91

7 3 0.7% 8 7 0 00% 0 7 Nl 2,384 2367 7 H] .08 1126

3 38 20 4% 219 8 16 12.7%, B2 [ 84 17.8% 19,600 8 43 16. 7% 6,334

9 2] 7.4% 79 2 ? 3.6% 386 9 24 3.1% 3,600 9 22 8.3y, 3,097

0] 31 17.9% 193 t0 20 15.9% 1,102 16 88 18.6%; 20,533 10 72 26.8%4 10,134

11 81 28.4% 346 11 34 42.9% 2,975 1} N7 24.71% 27.300 1t 64 23 8% 9.00%

12 37 13.0%% 1403 12 23 19.8% 1,377 12 80 16.9% 18.666 12 33 12.3% 4 G435

13 § 1% 23 13 2 1.6% 10 i3 6 1.3% 1,400 13 4 1.5% 563

4 4 1.4% 15 14 0 0.0% ] 14 5 1.1% 1,167 14 a 0.7% 282

{5+ 3 I.1% il 15+ 4] 0.0% 0 15+ 1 0.3% 233 5+ 1 0.4% 144

Lo Tofal iiss T 0% T.O77 T35 TO5.0% 6,937 EVE] 00 0% — TT0.365 Toml L V1 X1L I7 863
Percent by Percent by Fercent by Percenl by

Age Weiglt Weight  Biomass Age Weight Weiglu Biomass  Age Weight Weight  Biomass Age Weight Weight  Biomass

I 1] 0.Fo U T 0] U.0% [1] I 4 0.0% 4] | [4] 0.7, u

2 5 0.0% 0 2 0 09.0% 0 3 0 0.0% o 2 0 0.0% [

3 0 0.0% 0 3 o 0.0% ] 3 1] 4.0% b 3 ] 0.0% o

+ 0 L.0%, 0 4 0 0.0% 0 4 Y] 0.0% QO 4 0 0.0% 4]

3 1419 1.4% 6 3 0 0.0% 0 3 1,824 [.1%% 469 5 785 0.8%. 122

3] 3,137 3% 13 6 588 1.2% 36 [ 9,613 5.9% 2472 3 3172 3.3%. 492

7 513 0.5% 2 7 0 0.0%% 4] 7 2941 1.8% 736 7 1.863 1.9% 289

B 18,342 18.3% 76 8 5,588 11.2% 339 8 25,545 13.8% 6,57 8 14,367 14.7% 229

Q 6,300 6.3% 24 9 2,610 3.2% 159 9 8,329 5.2% Z,142 9 7.713 7.9% 1,197

16 18,330 18.5% 77 1o 7,711 13.5% 468 10 30,797 18.1% 7.921 0 27,376 28.1% 4,248

il 31,353 31.4% 131 11 20,947 44.0% 1,333 11 44,147 27.3% 11,335 3 24874 25.3% 3,859

12 13,039 15.0% 63 12 10,523 21.1% 639 12 32,920 20.4% 8,467 12 14,099 14.5% 2,187

13 2,300 2.3% 10 13 940 1.9% 37 13 2,650 1.6% 682 13 1,696 1.7% 263

14 1,680 1.7% 7 14 o 0.0% 0 14 2,461 1.3% 33 14 1,101 1.1% 171

15+ 1,373 [.4% & i3t 0 0.0% 0I5+ 394 0.2% 101 13+ 419 04% 65

Fotal 99 986 TO0 0% 416 EEA TO0.UR 30057 167,670 100197, 4T 569 97465 FOUTI% 13127




..

Table 12. Age composition estimates for sampling stratum 13-15 May, weighted by 13 and 14 May aerial survey

biomass (tonnes), by fishing section, Togiak District , 1989.

Sampling Dates: 13-15 May
Seclion; Kulukak
Biomass: 12,993 tonnes.

Sampling Dates:13-15 May
Section; Nunavachak
Biomass: 24,836 tonnes

Sampling Dates:13-15 May
Section: Togiak
Biomass: 2,331 tonnes

sampiing Dates T3T5 May™
Section: Hagemeister, C.WN'ham, [yvrite Pt
Biomass: 19,674 lonnes

No of Percent No.of Fish No. of Percent Ne.of Fish No. of Percent No.of Fish No. of Percent  No.ob Fish

Age Samples by No. (XI1000) Age Samples by No. (X1000)  Age Samples by Ne (X1000) Age  Samples by Na. {X10003

| [4] 0.0%% 1) [ 0 0.0% [4] | [1] 0.0% [ I 0 0.0% 0

2 0 (0% 0 2 0 0.0% 0 2 Y 0.0% 1] 2 0 (g 1]

3 0 0.0% 0 3 0 0.0% 0 3 0 0.0% 0 3 0 0.0% 0

4 0 0.0% 0 4 1] 0.0% 0 4 2 0.6% 42 4 0 0.0% 0

3 9 4.2% 1,589 3 3 12.2% 9,023 3 60 17,5% 1,246 ] X6 2.2% 1,095

6 37 17.3% 6,533 [ 10 24.4% 18,051 é 64 18.7% 1,329 6 32 43 2,190

7 10 4 7% 1,766 7 1 21.4% 1,805 7 19 3.6% 3935 7 il 2.7% 1,348

8 36 14 8% 6,356 8 ] 14.6% 10,831 8 33 16.1% 1,142 8 187 16 7.875

9 11 5.1% 1,542 9 t 2.4% 1,805 9 id 4.1% 291 9 G3 5.6% 3737

14] 35 16.4% 6,180 10 3 7.3% 5415 10 33 10.2% 127 10 24 18.4% 9,012

11 A8 22.4% BAIS 1 8 19.3% 14,44t it &4 18.7% 1,329 1l 293 25.2% 12,339

12 24 11.2% 4,257 12 G 14.6% 10,831 12 23 73% 319 12 261 22.4% 10,991

13 1 0.5% V77 13 0 0.0% 0 13 3 0.9% 62 13 6 Pl 674

E] 1 0.5% 177 14 0 0.0% 1] 14 t 0.3% 21 14 13 1.1% 547

= 15+ 2 6.9% 353 15+ } 2.4% 1805 15+ v} 0.0% 0 15+ 3 0.4ug 211

“Total L) 140 0% EYALE] EX] TOU%% T4 009 a4z 100.0% 7.103 Total 1,164 T00.0% ECRHE
Percan by Percent by Percent by Percent by

Age  Weight Weight Biomass Age Weight Weight Biomass Age  Weight Weight  Biomass Age Weiglit Weight Biomass

1 1] 0.0% [ 1 0 0.0% g i 0 0.0% 1] [ [ 0.0% 0

2 i {.0% 0 2 0 0.0% 0 2 0 0.0% i3 2 4] 0.0% 0

3 t] 0.0% 0 3 0 0.0% 0 3 0 0.0% & 3 0 0.0% o

4 0 0.0% 0 4 0 0 0% Q 4 176 0.3% [ 4 0 0.0% o

3 1,413 2% 275 3 880 7.0% 1,751 3 11,169 11.0% 256 3 5,868 1.4% m

<] 7,163 11.6% 1511 [ 2,223 17.8% 4,422 6 13,739 13.5% 315 [ 11,464 2.7% 332

7 2,771 4, 1% 339 7 2497 2.0% 421 7 5,049 5.0% [16 7 11,564 2.7 337

8 10,386 I3.6% 2,021 8 1,883 15. 1% 3,747 ] 17,172 16.9% 393 8 55,065 13.0% 2,536

9 3.659 5.3% 712 9 231 1.9% 460 g 4,993 4.9% 114 9 34,398 8.1% 1,397

10 12,360 18.5% 2,403 10 1,149 92% 2,285 10 12,679 12.3% 290 {1 78414 18.5% 3.640

1 17,520 26.2% 3410 I 3,164 25 4% 6,296 11 23,527 23.1% 584 11 112,079 26.4% 3.203

12 9,373 14 0% 1,824 12 2.25% 18.1% 4,495 12 9,627 97% 27 12 100,696 23.8% 4,674

13 386 06% 75 13 0 0% 0 13 1,118 1.1% 26 13 6,750 1.6% 314

14 339 035% 66 14 0 0.0% 0 14 170 0.2% 4 14 3,287 1.2% 243

153+ 200 i2% 156 15+ 445 36% 838 15+ 0 0.0% 0 13+ 2244 0.35% 104

Totl 66,769 160 0% 12995 12,483 100.0% 24,836 101,839 100.0% 2,331 433 836 100.0% 19.674

¥ Weighted by 13 and14 May serfal survey estimates for Hagemeister, Pyrite Point and Cape Newenham sections per parspective of the

aerial surveyor that these herring 2ppeared to be new biomass entering the fishing district.

Commercial harvest from the 14 May cornmercial purse seine fishery and 184 tonnes { 204) tons of herring miscoded to the purse seine
fishery in preliminary assessment included.
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Table 13. Age composition estimates for sampling
stratum 22-25 May, weighted by 24 May
aerial survey biomass (tonnes), by
fishing section, Togiak District, 1989.

Sampling Dales; 22-25 May Sampling Dates: 22-25 May
Seetion: Kulukak " Section: Togisk avd Hagemeister
Biomass: 8,794 tonnes Biomnss: 14,482 tonnes
No. of Percent  No.gf Fish No. of' Percent  No.of Fish
Ave  Samples hy Ne. (X1006) Age  Sampies by No. [X1900)
i 0 0.0% 4] | 4] 0.8% 0
2 2] 0.0% 0 2 0 0.0% i}
3 0 0.0% 0 13 0 0% 0
4 1 0.6% 195 4 [0) 0.0% 0
3 44 25.9%% 83565 3 12 7.9% 3,332
6 54 31.8% 10.511 6 18 11.8%. 5,028
7 i 3.5% [168 7 15 9.9%, 4,190
] 12 7.1% 2336 & 32 2t 0% 5,938
9 4 2.4% 9 10 6.6% 2,793
10 14 8.2% 273 10 24 15.8% 6,74
L 0 11.8% 3803 |f 23 t16.4% 6,983
12 14 R2% 2,735 |2 12 7.9% 31352
13 I 0.6% 95 13 2 1.3% 359
14 0 0.0% 6 14 1 0.7% 79
15+ ) 0.0% D 15+ 1 0.7% 279
Tatal 170 1H0.0% 33,091 152 100.0% 42,457
Percent by Pervent by
Ape  Weigh Weight  Biomass Age Weiglt Weight Biomass
l ] 0.0% 0 1 G 0% il
2 0 0.0% g 2 0 0.0% 4
3 Q 0.0% 0 2 0 0.0% 0
4 98 0.2% 24 0 0.40% 0
5 7,143 17.4% 1,334 35 1,931 4.1% 595
[} 10,718 36.1% 2300 o 3,772 8.0% L6l
7 1.369 3.3% 294 7 3,862 8.2% 1,139
8 3557 8.7% T63 8 49,899 31.0% 348
o 1,129 1.8% 242 9 3424 1.3% 1034
10 4,088 10.0% 17 10 8,756 18.6% 3,696
1 73248 17.9% 1,372 LI 9.076 19 3% 2.795
12 3204 12.9% 1.136 12 4,043 9.9% 1,430
13 239 1.6% 56 13 812 [.7% 253
14 4] 0.0% g 14 439 0.9% 135
13 0 0.0% 0 15 412 0.9% 127
Total 40,986 100 0% 8,794 47037 100.0% 14,482




(V)

Table 14. Total weighted age composition in numbers of fish and by weight (tonnes) of aerial survey biomiass
resulting in the total run biomass estimate, Togiak District, 1989 20

Tegiak Disrict Total Aerial Estimate

for the & May survey

Togiak District Total Aerial Estimate
for the 13 and 14 May survey

Togiak District Total Aerial Estimate
for the 15 May survey

Total Run Bimmass Eslimale

Biomass Percent WNo.of Fish  Percent Biomass  Percenmt  MNo.offish  Percent Biomass  Percent  No.offish  Percent Biomass Percent  No.offish  Percem

Age  (tomnes) by Weight (x1,0000 by Ne. Ape {tonnes) Uy Weight (x1,000) by No. Age {lonnes} Dby Weight (x1,0003 by No. Age {ionnes) by Weight  (x1.000} by Mo,
1 Q 0.0% 0 0.0% 1 a 0.0% 1] 0.0% i /] Q.0% ] 0.0% ! 0 Q)% O 0.0%
2 o 0.0% 1] 0.0% 3 ] Bh% 0 0.0% 2 0 0.0% 0 0.0 2 0 0.0%, 0.0%
3 0 0.0% o 0.0% 3 1] 0.0% 0 0.0% 3 [¢] 0.0% 0 0.0% 3 1} Q. i 0.0%
4 1} 0.0%, 0 042 4 [ 0.0Fs 43 0.0% 4 2§ D.1%% 195 0.3% 4 27 0.41%, 236 0.1%
3 397 1.0% 3393 2% 5 2,554 4.3% 12,956 7.7% 5 2,138 9.1% 11,917 15.8% 5 4,682 3.0, 24812 9.6
[ 3013 5.0% 12,633 8.1% 6 4,78t 11.3% 28,103 16 7% 6 3461 14.9% 15,53%  20.6% 6 10,242 11.40% 43,642 16.94%0
7 1.948 1.7% 3,700 24% 7 1,682 28% 5313 3.2% 7 1,483 6.4% 5358 71.4% 7 3,163 3.5% 10,671 4.1%4
8 G213 15.3% 27.034 17.3% g &8 14.6% 26,204 15 6% H 3,81 16.4%4 11,274 1-49% 8 12,026 14.5% 38.308 14.8%a
9 352 5.9% 9,161 39% 9 2,883 4.8% 6,775 40% 9 1,296 3.6% 3312 1% 9 4,820 544 12,733 4905
10 12,714 NN 31,962 205% 10 8,621 14.4% 21,334 127% 10 3,573 134% 9,429 12.5% 10 16,287 18.1% 41,391 16.0%
It 16.677 2.7 39,589 253% N 15493 3599 36,583  21.8% 11 4,367 18.8% 11876 4% 1l E{RIEE] 33.4% 30,465 19.5%
12 11,356 18.9% 24,8238 13.9% i2 11,220 18.8% 26,378 158% 12 2,366 11.0% 6,077 8% 1?2 13,922 15, 5% 30,965 12.0%%
13 1.0t1 1.7% 2,096 13% 13 414 0.7% 913 035% 13 ang 1.3% 753 1L0% I3 1.320 1.5% 2549 I.1%
14 Bit 1.3% 1,463 0.9% 4 35 0.5% 743 04% 14 135 0.6% 219 047 14 246 1.1% 1.743 0.7%
15+ 2] 0.3% 383 03% 15+ 1,148 1.9% 2369 1.4% 15+ 127 0.3% 379 04% 15+ 359 0.5% 663 0,3,
Total 60,138 100.0% 156,246  100.0% 39837 1000% 167,913 100.0% 23,2717 100-0% 73,348 100.0% 89,780 100.0% 138180 100.0%

* The Togiak total run biomass estimate was 89,780 tonnes (98,963 tons).
b The estimate was derived [rom all heming age-9 and older observed during the 9 May survey, ages 4-8 from the 13 May survey sununed with the eniire
biomass observed 24 May.
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Figure 5. Age composition of the commercial purse seine fishery by number (top)
and by weight (bottom), Togiak District, 1989.
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Figure 6. Age composition of the commercial gillnet fishery by number
(top) and by weight (bottom), Togiak District, 1989.
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Appendix A1 Age, sex, and size composition of Pacific herring caught by commercial

purse seine Togiak Section, 12-13 May 1989.
Weight Length
Sex (mrber) Percent - .
of Mean Mumcer Mean Muzdoer
Sample Dates 2oge Male Female Unknown Total Total (g & VWeighed (mm SD Measured
3
4 0 1 0 1 0.3 160 1 244 1
5 25 25 0 50 14,1 180 28.9 50 240 9.6 50
§ 21 3 0 52 14.7 248 46.1 52 256 10.9 52
7 6 12 0 17 4.8 295 4.8 17 268 12.6 17
8 24 22 0 46 13.0 343 1.5 46 273 17.0 46
12 My 9 14 13 0 27 7.6 MWE 1.9 27 281 22.1 27
10 30 23 0 §3 15.0 404 65.6 53 295 18.5 53
11 33 42 0 75 21.2 432 64.0 75 208 18.5 75
12 10 16 0 26 7.3 453 611 26 296 29.6 26
13 o 2 0 2 0.6 461 157.0 2 309 16.3 2
14 2 2 0 4 1,1 481 22.6 4 318 5.3 4
15 1 o 0 1 0.3 456 1 316 1
16
Sample Tocal 166 188 0 358 100.0 342 107.5 354 277 7.6 354
3 -
4 1 ] 0 1 @3 121 1 213 :1
5 34 30 0 64 18.6 197 28.7 64 242 9.9 &4
6 24 39 0 63 18.3 235 31.3 63 254 9.2 63
7 8 1L 0 18 5.5 293 57.6 19 271 16.9 19
8 20 35 0 55  16.0 344 61.0 S5 280 13.6 55
13 May 5 5 3 0 14 4.1 393 385 14 294 9.4 4
10 17 18 0 35  10.2 400 56.4 35 296 11.5 35
1 31 33 0 64 18.6 440 60.2 64 304 10.3 64
12 12 13 0 25 7.3 438 61.4 25 304 10.5 25
13 0 3 0 3 0.2 411 120.7 3 318 4.6 3
14 1 ) 0 1 0.3 187 1 334 1
15
16
Bample Total 153 151 0 324 100.0 326 107.1 344 276 27.0 344
3
4 1 1 0 2 0.3 141 276 2 229 21.9 2
5. g9 55 0 114 16.3 1v4 28.9 114 241 9.8 114
g 45 70 0 115 16.5 241 39.0 115 255 10.0 1315
7 14 22 [ 3 5.2 294 50.1 36 270 14.9 38
8 44 57 ¢ 101 14.5 344 60.9 101 277 i5.5 101
12-13 May g 1% 2z 0 41 5.9 362 695 41 285 19.5 41
10 a7 41 0 e 12.6 402 61.8 88 295 16.0 88
11 64 75 6 139 15.9 435 62.2 139 301 15.5 :139
12 22 29 8 51 7.3 445 611 51 300 22.5 51
13 0 5 0 5 0.7 431 118.2 5 314 10.2 5
14 3 z 0 5 0.7 422 133.0 5 321 8.6 5
1s 1 0 ) 1 0.1 466 1 316 1
16
A1l Samples Corbired 1% 379 0 698 100.0 335 107.6 698 277 27.3 698
Sex Carpesition 45,7 54.3
Tnaged Z5 54 0 79 11.3 367 103.3 79 282 23.8 79
Sex Corposition 31.6 68.4
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Appendix A.2. Age, sex, and size composition of Pacific herring canght by commercial
purse seine Hagemeister Section, 12-13 May 1989.

Weight Lergth
Sex (muber) Fervent:
of Mean Numbex Mean Nurdoer
Sample Dates e Male Famale Unknown Total Total (@) S Veighed (m) SD Measgred
3
4
5 4 & [+ 12 3.6 241 112.9 12 248 11.8 12
6 k] g o] 17 5.1 241 40.8 17 265 12.5 17
7 3 [ 0 ] 2.7 305 52.6 g 271 15.2 9
2} 38 24 o &0 18.1 335 61.1 &0 285 11.5 60
12 May g 13 4 0 17 5.1 356 44.7 17 251 1.7 17
10 22 25 [+ 47 143.2 409 60.8 47 298 11.0 47
11 38 ie a 7% 22.9 438 71.0 76 303 9.1 76
12 41 45 L] 86 25.9 464 64.3 B6 311 8. -5
13 o] 3 0 3 0.9 484 43.3 3 311 7.8 3
14 3 2 0 5 1.5 47 52.7 5 313 7.6 5
15
16
Sample Total 162 163 Q 332 100.0 398 54.7 332 29 18.6 332
3
4
5 7 2 ¢] 9 2.8 200 43.3 g 242 11.1 9
[ 12 13 4] 25 7.3 256 44,7 25 259 11.2 25
7 & 3 [¢] 9 2.8 297 56.3 9 271 10.¢ 9
-} 29 27 0 56 16.4 337 45.7 56 282 8.5 26
13 May S 7 8 0 15 4.4 379 39.3 15 a8 7.7 is
10 30 27 1] 57 156.7 410 48.4 57 29 10.1 B7
1 46 41 0 87 25,8 431 46.5 87 302 8.5 87
12 32 38 [+ 7 205 461 48.¢ 70 307 8.4 70
i3 2 3 0 s 1.5 467 34.2 5 314 1.2 5
14 2 3 0 5 1.5 522 #85.2 5 315 9.0 5
15 1 2 o 3 0.9 462 28.2 3 317 9.8 3
1s
Sanple Total 174 167 e} 341 100.0 395 83.9 341 293 18.7 341
3
4
3 1 10 ¢] 21 3.1 223 50.5 21 245 11.7 21
[ 21 21 Q0 42 6.2 250 43.3 42 281 12.¢ 4z
7 9 g 0 18 2.7 301 53.0 18 274 12.9 18
B 65 51 0 1l 17.2 336 54.0 118 284 10.2 1l6
12-13 May 9 20 12 o} 32 4.8 367 43.3 32 29t 8.9 32
10 52 52 1} M 15.5 410 54.1 104 297 10.5 104
11 B84 79 o] 163 24.2 434 5%.,1 163 33 8.8 163
12 73 83 a 156 23.2 463 57.4 156 309 9.2 15
13 2 B 0 8 1.2 473 35.8 8 313 9.6 8
14 S 5 o] 10 1.5 497 T2.0 10 314 7.9 16
15 1 2 4} 3 0.4 462 28.2 3 317 9.6 3
1&
All SBamplea Combined 343 330 0 &73 100.0 387 89.4 &% 295 18,7 473
Sex Compoeition 51.0 49.C
69 84 0 133  19.8 408 BO.6 133 298 18.0 133

Waged
Sex Oomposition 51.5 48.1
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Appendix A3. Age, sex, and size composition of Pacific herring caught by commercial

purse seinie Pyrite Point Section, 12-13 May 1989.

Weight Length
Sex {murber) Percent
of Mean Rombey  Mean Nurbet
Sample Dates Age Male Female Unknown Total Tetal (gt So veighed (wm) SD Measured
3
4
5 3 1 0 4 1.5 166 13.7 4 228 5.7 4
& 2 2 0 4 1.5 237 49.7 4 252 11.7 4
7 2 5 o 7 2.7 327 41.5 7 277 16.3 7
8 21 21 ¢ 42 6.0 363 57.3 42 284 10.8 42
12 Vay 9 g 14 0 23 8.7 401 43.3 23 295 11.5 23
10 41 17 ¢ 58 22,1 412 42.6 58 284 9.5 58
i1 37 29 ) 66 25,1 434 51.8 23 301 9.4 &6
i2 27 27 ¢ 54 20.5 450 57.3 54 ans 11.2 54
13 2 2 o 4 1.5 453 17.4 4 308 1.2 4
i2 0 1 o] 1 0.4 416 1 310 1
15
16
Sample Total 144 ii9 0 263 100.0 409 69.8 263 295 16.1 263
3
-1
5
g 3 1 0 4 3.7 278 40.3 4 64 11.1 4
7 1 2 0 3 2.8 296 35.9 3 B3 9.5 3
B 4 g 0 2 11l 348 32.9 12 284 8.7 12
13 May E} 3 1 0 4 3.7 362 14.7 4 287 9.3 4
10 23 12 0 35 32.4 419 45.2 35 300 9.3 35
11 15 13 0 28 25.9 458 52.7 28 308 10.0 2B
12 13 7 o] 20 18.5 430 49.4 20 305 11.0 20
13 [t} 1 0 1 Q.9 480 1 316 1
14 1 4] 0 1 0.9 480 1 316 1
15
18
Sample Total &3 45 [ 108 100.0 ¢14 65.4 108 295 15.0 108
3
4
5 3 1 2] 4 1.1 166 13.7 4 229 5.7 4
& 5 3 ¢ 8 2.2 257 47.4 8 258 12.3 8
7 3 7 0 10 2.7 318 40.6 10 275 10.3 10
8 25 29 0 54 1l4.6 360 53.0 54 284 10.3 54
12-13 May 9 12 15 0 27 7.3 385 42.5 27 293 1ll.4 27
10 &4 29 0 93 25.1 415 43.5 93 29 9.8 93
1t 52 42 0 94 25.3 441 52.8 94 303 10.0 94
12 40 34 Q 74 18,5 445 55.7 74 305 11.1 74
13 2 3 [ 5 1.3 459 15.2 5 Ic 5.8 5
14 1 1 0 2 0.5 448 45.3 2 313 4.2 2
15
16
All Sarples Cemoined 207 164 o} 371 100.0 410 68.5 3711 286 15.9 371
Sex Composition 55.8  44.2
Unaged 29 17 0 46 12.4 415 6£%.1 46 295 13.2 46
Sex Compositim 63.0 37.0
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Appendix Ad4. Age, sex, and size composition of Pacific berring caught by commercial
purse seine Cape Newenham Section, 13 May 1989.

Sex (mmber) Percent
of Mean Marber Mean Nurber
Sample Dates Ay Mele Famale Unknown Total Total (@@ S Weighed {mm) S Measuzed
3
4
- 1 ¢} 0 1 0.8 152 1 225 1
[ 2 0 0 2 1.7 216 39.6 2 247 1.1 2
7 1 3 G 4 3.3 296 58l.0 4 27 19.5 4
8 8 9 ¢ 17 14.2 382 56.9 17 285 7.5 17
13 May 8 3 3 o -] 5.0 419 60.6 [ 29 11.1 [
10 11 6 0 17 14.2 431 52.7 17 302 10.5 17
1 19 17 0 36 30.0 453 56.6 36 305 3.5 36
12 17 14 o] 3 6.8 45¢ 56.6 EAN e 8.5 3
13 3 0 "] 3 2.5 447 31.0 3 309 21.4 3
1la o] 1 4] 1 0.8 544 1 327 1
15 ¢ 2 0 2 1.7 519 4.2 2 326 4.9 2
18
Samprle Total 65 55 0 12¢- 100.0 429 6.1 120 300 16.5 120
Sex Composition  54.2  45.8
Unaged 15 [ 0 15 12,5 435 76.7 is 301 17.7 15
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Appendix A.5. Age, sex, and size composition of Pacific herring caught by commercial
purse seine Togiak, Hagemeister, Pyrite Point and Cape Newenham sections

combined, 12-13 May 1989.
Weight length
Sex {mmber) Percent
of Mean Marber Mesm Mamber
Sarple Dates Aoe Male Female Unknown Tocal Total g & veighed @m) 80 Measured

3

4 0 1 0 1 0.1 180 1 244 1

) 32 34 0 66 7.0 198 57.0 66 241 10.7 (13

3 32 41 0 73 7.7 246 44.6 73 258 11.9 T3

7 11 22 4] a3 3.5 304 45.2 33 272 13.3 33

-1 BL &7 Q 148 15.6 346 &0.5 148 281 14.2 148

12 May ] 36 31 Qe 67 7.1 367 63.6 &7 288 17.4 a7

10 83 &5 [+ 158 16.6 408 56.4 158 285 13.6 158

11 108 109 0 217 22.%9 435 &3.0 217 3o 12,3 217

12 78 88 ¢} 166 17.5 458 &l1.6 166 307 15.6 166

13 2 7 4] 9 0.9 465 62.2 9 308 7.7 5

14 5 5 0 10 1.1 470 42.2 10 315 &.5 10

15 1 0 0 1 0.1 468 1 3¢ 1
16

Sarple Total 479 470 s} 949 100.0 381 98.1 949 289 23.5 949
3

4 1 0 0 1 0.1 izl 1 213 1

5 42 32 0 T4 8.1 137 30.7 74 242 10.1 74

& 41 53 0 24 10.3 242 31.3 94 256 10.1 94

7 186 19 4] 35 3.8 295 53.9 35 271 14.7 a5

8 a1 79 9 140 15.3 346 54.1 140 282 10.8 140

13 May 9 18 21 Q0 39 4.3 388 42.8 39 292 9.1 39

10 a1 63 o} id4 15.8 412 50.7 144 298 10.4 144

n 111 104 & 215 23.5 441 s54.0 215 304 9.6 218

1z 74 72 [+ 146 15.0 452 53.4 146 306 9.2 146

13 5 7 ¢ 12 1.3 449 §2.3 12 314 12.0 12

14 4 4 ¢ 8 0.9 478 135.1 8 319 10.0 ]

15 1 4 4} 5 0.5 485 37.1 5 321 8.5 =
1le

Sample Total 455 458 4} 913 100.0 376 99.1 913 288 23.6 913
3

4 1 1 ¢ 2 0.1 141 27.6 2 229 21.9 2

5 74 13 o] 140 1.5 197 44.9 140 241 10.4 140

[ 3 94 Q 167 9.0 244 40.5 187 257 10.9 167

7 27 41 o] 68 3.7 295 49.8 68 272 13.9 &8

8 142 146 g 288 15.5 346 57.6 288 282 12.6 288

12-13 May 9 54 52 G 106 5.7 375 57.6 106 290 15.0 106

10 174 128 c 302 18.2 419 53,7 302 29 12.2 302

11 219 213 ¢} 432  23.2 438 5B.7 432 302 1.7 432

12 152 160 4 312 16.8 455 §7.% 312 306 13.0 312

13 7 14 0 21 1.1 456 61.3 21 312 10.% 21

14 o) 8 ¢] 18 1.0 473 92.1 18 317 8.3 18

15 2 4 ¢} 8 0.3 482 34.1 & 320 7.8 [
16

211 Sarples Corbined 934 928 4 1862 100.0 378 9B.6 1862 289 Z3i.6 1882

Sex Composition 50.2 49.8
Unaged 133 140 Q 273 4.7 3%9 88.1 273 293 204 273
Sex Compositicn 48.7 51.3
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Appendix A.6. Age,sex, and size composition of Pacific herring caught by commercial gillnet

Kuhikak Section, 9-14 May 1989,
o Wesight Tength
Bex (number) Perrent
of Mean Nunber  Mesn Murber
Sample Dates Ige Male Female Unknown Total Total () S Weighed (M) D Measured
3
4
5 1 1 1] 2 0.5 200 9.9 2 245 2.8 2
[ 19 17 0 3% 10.86 257 39.8 36 264 10.2 36
7 12 8 0 20 5.9 304 44.8 20 276 8.8 20
8 43 35 c 7| Z23.0 341 41.8 78 282 11.1 78
g May g 12 19 0 31 5.1 366 53.8 2 290 8.1 31
10 21 22 0 43  12.7 400 53.4 43 287 B.6 43
11 40 29 1 T 20.8 431 47.6 70 303 8.7 70
12 25 26 s 51 15.0 435 51.4 51 305 18.2 38
13 3 1 [+] 4 1.2 428 33.7 4 305 12.1 4
14 2 2 0 4 1.2 464 T1.6 4 308 12.4 4
i5
16
Saple Tofal 178 160 1 332 1i6C.0 3?74 76.4 339 291 16.8 339
3
4
-1 1 0 0 1 0.3 242 i 266 1
6 17 9 0 26 7.9 226 47.7 26 260 B.4 26
7 5 S 0 10 3.0 283 69.4 10 27% 12.5 10
B 48 15 o 63 18.0 294 45.5 63 8 5.1 &3
14 May 9 s g 8 34 10.3 36 62.3 34 287 10.9 34
10 33 22 0 55 16.6 34> 54.1 55 295 7.8 &5
11 &4 28 0 82 27.8 378 6l1.1 B2 300 8.5 52
12 23 14 0 37 1.z 190 0.5 37 301 3.2 37
13 4 2 0 6 1.B 380 70.4 [ 311 5.8 )
12 4 1 o] 58 1.5 353 83.5 5 304 8.8 ]
15 1 1 Q 2 0.6 380 22.6 2 314 14.8 2
16
Sample Total 228 108 0 331 105.9 336 4.1 331 291 15.4 331
3
4
5 2 1 c 3 c.4 215 24.7 3 2582 12.3 3
& 36 26 1} 62 5.3 244 45,6 62 262 9.5 62
7 17 13 0 30 4.5 237 54.0 30 276 10.0 30
8 81 50 0 141 2.0 320 49.2 141 282 10.2 141
9-14 May g 37 28 Q 65 g.7 340 63.2 [ 288 9.7 65
10 54 44 0 58 14.6 387 61.1 ag 296 8.2 98
1L 104 57 1 162 24.2 401 61.4 182 301 5.2 162
12 48 40 0 83 131 416 595.4 [:1:] 03 10.0 Be
13 7 3 0 1G 1.5 405 59.2 10 309 8.8 10
14 6 3 0 g 1.3 402 94.0 9 306 9.9 9
15 1 1 o 2 0.3 380 22.6 2 314 14.8 2
15
A1l Saples Combined 403 266 1 870 100.0 355 7.7 670 291 18.1 670
Sext Composition 0.2 39.8
74 59 2 135 201 358 76.4 138 232 16,8 135

Unaged
Sex Compositicon 55.6  44.4
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Appendix A.7. Age, sex, and size composition of Pacific herring caught by commercial
gillnet Nunavachak Section, 9-14 May 1989.

Welght Tength
Sex (mmiber) Percent
of Mean Marber  Mean Nurber
Sample Dates Ao Male Femele Unknown Total Tetal {9 S Veighed (mm) SD Messured
3
4
5 1 [+ 0 1 0.3 318 1 277 1
& 5 9 0 14 4.9 304 24.4 14 268 6.7 14
7 6 4 o 10 3.5 332 42.3 10 275 8.0 10
8 40 32 4] 72 25.1 363 41.7 72 286 9.2 72
8 May 9 15 3 0 21 7.3 377 35.4 21 28Q 9.7 21
10 31 27 o 58 20.2 424 47.9 58 297 1l1.1 58
11 41 28 o] 69 24.0 444 50.8 65 303 1lo.e 69
12 21 14 Q 33 12.2 442 55.2 35 305 8.0 35
13
14 2 2 2 4 1.4 464 57.7 4 311 8.3 4
15 4] 2 0 2 0.7 557 1i3.4 2 320 0.0 2
16 0 1 0 1 6.3 467 1 322 1
Sample Total i62 125 [] 287 100.0 404 ©4.2 287 204 4.3 287
3
4
5 4 1 0 1 0.3 222 1 260 1
[ 11 18 ¢} 29 8.4 272 34.4 258 266 9.1 29
7 13 8 0 21 .1 237 28.% 21 277 8.3 pal
8 41 24 0 65 18.7 330 38.2 65 288 8.9 65
14 May 9 14 7 0 21 6.1 359 46.8 21 293 7.7 21
10 32 23 0 55 15.9 374 34.2 55 289 8.4 55
11 57 35 0 52 28.5 395 44,7 92 s 8.8 92
12 25 24 o} 49 14.1 409 48.3 4% 308 5.7 49
13 2 ] 0 B 2.3 443 52.8 8 320 5.0 B
14 5 o] a 5 1.4 421 27.6 5 313 5.0 5
15 1 0 0 1 0.3 478 1 317 1
16
Sarple Total 201 146 0 347 100.0 364 60.5 347 256 15.8 347
3
4
5 1 1 0 2 0.3 270 67.9 2 265 12.0 2
[ 16 27 o] 43 6.8 283 34.6 43 287 8.4 43
7 19 12 0 31 4.9 308 37.0 31 2w 5.1 31
8 a1 58 0 137 21.6 347 43.1 137 287 9.1 137
5-14 May g 29 1 ol 42 6.6 368 41.9 42 2%2 8.8 42
1o 63 50 ¢ 13 17.8 400 4B.5 113 28 9.9 113
1n o8 63 o} 161 25.4 416 53.3 16l 304 9.7 16l
12 46 38 0 B4 13.2 422 535 B4 307 9.2 84
13 2 g 0 8 1.3 443 52.8 8 320 5.0 8
14 7 2 4] 8 1.4 440 46.3 5 312 6.4 g
15 1 2 0 3 0.5 530 46.3 3 318 1.7 3
16 5] 1 { 1 0.2 467 1 322 1
All Samples Carbined 353 271 [{] 634 1C0.0 382 £5.3 634 295 15.1 634
Sex Composition 57.3  42.7
hnaced 78 52 4] 3¢  20.5 407 60.9 130 299 14.8 130

Sex Composition 60.0 40.90
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Appendix A.8. Age, sex, and size composition of Pacific herring canght by commercial
gillnet Kulukak and Nunavachak sections combined, 9-14 May 1989,

Wedight Lemath,
Sex (mavier) Percent
of Mean Mumber Mean Nurber
Sarple Dates e Male Famle Unknown Total Tetal i@ & Weighed (mm) SD  Measured
3
5 2 X 0 3 0.5 240 £7.9 3 256 1B.& 3
& 24 26 s} 50 8.0 270 41.8 50 265 9.4 50
7 18 12 0 30 4.8 313 45.2 3o 26 8.7 30
a 83 &7 0 150 24.0 351 43.0 150 284 10.3 180
9 May g 27 25 0 52 B.2 370 47.) 52 280 8.7 52
19 52 49 0 101 15.1 414 5t.4 101 297 10.1 101
11 81 57 1 138 22.2 438 49.5 139 303 8.7 139
12 46 40 0 B 13.7 438 52.7 B& 305 9.3 BE
13 3 1 0 4 0.6 428 33,7 4 305 12.1 4
14 4 4 o} 2] 1.3 464 60.2 B 308 5.8 8
15 2] 2 O 2 0.3 557 13.4 2 320 0.0 2
16 0 1 0 1 0.2 467 1 322 1
Sample Total 340 285 1 626 100.0 388 72.6 626 292 15.8 626
3
4
5 1 1 0 2 0.3 232 4.1 2 263 4.2 2
) 28 27 ¢] 55 8.1 250 47.2 53 263 5.3 55
7 18 13 o} 31 4.6 292 45.2 31 276 10.3 31
8 89 39 Q 128 18.9 312 455 128 285 8.6 128
14 May e a3 18 ¢ 55 8.1 332 60.3 55 289 103 Es
10 B5 45 0 110 1s6.2 358 47.9 110 287 8.2 110
11 21 63 o] 184 27.1 386 54.0 184 302 9.4 184
12 48 38 0 86 12.7 401 54.4 Bg 305 10.3 86
13 3 8 o 14 2.1 420 64.4 14 38 6.7 14
14 g 1 Q 10 1.5 387 68.7 10 309 8.2 18
15 2 1 o] 3 0.4 413 538.8 3 315 10.7 3
16
. Sample Total 426 252 0 678 100.0 350 &9.0 678 2% 158 &78
3.
4
5 3 2 0 5 0.4 237 48.7 S 252 139 5
[ 52 53 0 105 8.1 260 45.5 108 264 5.3 105
7 36 25 o] 6L 4,7 303 46.1 &1 276 9.5 &6l
8 172 106 ¢} 278 21.3 333 48.2 278 28B4 100 278
9-14 May 9 9 41 c 107 8.2 351 57.3 107 280 9.5 107
10 117 54 0 211 16.2 388 55.3 211 237 9.2 In
11 202 120 1 323 24.8 408 57.% 323 302 9.5 323
12 94 7B 4] 172 13.2 419 56.6 172 305 8.8 172
13 9 g 4] 18 1.4 422 58.2 18 334 9.1 18
14 12 5 o] 8 1.4 421 74.4 18 309 8.7 18
15 2 3 0 5 0.4 470 892.2 5 317 B.1 5
16 0 1 Y 1 c.1 467 1 322 1
All Samples Combined 766 537 1 1304 100.0 368 73.2 1304 293 15.8 1304

Sex Compositicn 58.8 41.2

Thisged is2 111 2 265 20.3 382 3.3 265 285 1le6.2 265
Sex Composition 57.8 42.2
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Appendix A.9. Age, sex, and size compasition of Pacific herring caught by test commercial
purse seine Kulukak Section, 7 May 1989.

Weight Length
Sex (maber) Percemt
of Mean Marber Maan Nurrber
Sample Dates e Male Female Unknown Total Total {g} 8D Weighed (mm) SD Measured
3
4
5 o] 1 Q 1 1.8 226 1 248 1
[ 4 1 0 3 9.1 244 48.8 5 256 14.% S
7 1 0 [+ 1 1.8 274 1 265 1
3 3 3 ] 5 10.% 340 49.7 1 282 2.3 3
T May 9 1 0 4] 1 1.8 384 1 298 1
10 5 4 0 & 16.4 383 52.4 9 2% 8.3 9
11 & 14 0 20 36.4 431 46.4 20 ap3 4.5 20
12 S 2 o} 712 463 62.2 7 311 5.2 7
13 2 1 i} 3 5.5 423 90.0¢ 3 314 6.0 3
14 4] 2 b 2 3.6 472 73.5 2 309 6.4 2
158
16
Sample Total 27 28 [+] 55 100.0 384 83.7 55 295 18.8 55
Sex Composition 49.1 50.9
2 4 Q & 10.8 416 128.9 [ 296 18.3 &
Sex Camposition 33.3  66.7
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Appendix A.10. Age, sex, and size composition of Pacific herring canght by test commercial
purse seine Nunavachak Section, 20 May 1989.

Weight Length
Sex (ruuber) Fercent:
of Mean Number Mean Nurber
Sanple Dates Aage Male Female Unknown Total Total {8 5 weighed (mm) &SP Measured

3
i

5 43 53 [ 96 552 158 19.%9 9% 237 6.5 96

6 30 23 0 53  30.5 193 26.2 53 252 9.4 53

7 4 2 0 [ 34 234 36.5 & 266 12.0 [

B 4 5 o 9 5.2 272 38.5 9 281 12.4 ]

20 dMay 9 1 o 0 1 0.é 342 1 286 1

18 1 1 4 2 1.1 286 79.9 2 297 24.9 2

11 4 1 0 5 2.9 395 42.8 5 e 4.1 5

12 1 1 ] 2 1.1 389 2.8 2 314 2.1 2
i3
14
15
16

Sample Total 88 86 [¢] 174 100.0 188 59.2 174 249 18.5 1M

Sex Camposition 50.6 49.4
Unaged 17 13 0 30 17.2 199 45.5 30 254 16.6 30
Sex Composition 56.7 43.2
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Appencix A.11. Age, sex, and size composition of Pacific herring caught by test comimercial

purse seine Togiak Section, 5-10 May 1989.
Weight Tength
Bex (mmiber) Percent
of Mezn Murber  Mean Nurdoerr
Sample Dates e Male Female Unknown Total Tetal (g S0 veighed (m) SO Measwred
3
4
5 1 5 o Y 3.7 1489 34.6 6 256 13.6 &
& 6 13 o] 19 1.7 186 64.2 19 272 10.8 15
7 1 3 o] 4 2.5 244 35.2 4 285 4.1 4
8 13 21 o 34 209 260 36.3 3a 285 B8.6 34
5 May b 4 4 0 8 4.9 309 45.3 8 309 6.9 8
10 19 14 #] 33 20.2 320 52.4 33 32 7.6 33
11 pal 1% 0 40 24.% 349 46.4 40 317 8.2 20
12 3 14 #] 17 10.4 357 53.6€ 17 324 10.0 17
13 0 2 [+ 2 1.2 420 I14.1 2 328 3. 2
14
15
16
‘Sample Total 68 95 o} 163 100.0 295 78.7 163 304 20.5 163
3
4
5 0 i Q 1 1.4 172 1 245 1
4] 2 4 i} & 8.6 264 14.3 [3 263 8.0 [
7 0 L o] 1 1.4 403 1 284 1
8 3 4 ¢} 10 14.3 365 4.5 10 286 2.8 10
7 May 9 1 4 o] 5 7.1 443 54.7 5 298 9.6 |3
io 3 10 [+ 12 18.6 425 47.0 13 301 6.0 13
1l 8 9 0 17 24.3 454 63.0 17 304 10.4 17
12 4 10 0 14 20.¢ 451 T71.6 14 305 13.3 i4
13 0 2 0 2 2.9 534 3.5 2 318 8.5 2
14 o] 1 0 1 1.4 548 1 317 1
15
16
Sample Total 24 46 0 70 100.0 419 B5.9 e 296 17.4 70
3
4
g V] 3 0 3 2.8 208 26.1 3 252 9.3 3
[ 5 7 i} 12 11.¢ 261 59.7 12 261 18.2 12
7 2 1 0 3 2.8 318 23.6 3 282 5.3 3
8 ] 10 0 15 12.7 39% 53.4 16 281 11 18
g May 9 Q 3 o} 3 2.8 450 37.5 3 300 7.6 3
10 12 1z 0 24 22.0 421 58.4 24 303 13.2 24
i1 15 17 Q 3z 28.4 449 62,3 32 304 1L.5 32
12 1 13 0 14 12.8 510 36.2 1% 313 8.3 14
13 o L 0 1 0.9 508 1 316 1
4 1 0 0 1 0.9 524 1 325 1
15
16
Sanple Total 42 &7 0 108 100.0 414 93.2 109 2% 19,9 109
-Contirmed-
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Appendix A. 11. (p.20f2)

Welcht Tencth
Senr {marber) Bercent
of Mear Naer Mean Mmber
Sample Dates A Male Fewale Unknown Total Total (g0 = wWeighed (mm) 8D Measured
3
4
5 1 1 0 2 1.6 157 23.3 2 224 0.0 2
1 2 4 a [ 4.8 265 6l1.7 [ 287 9.3 6
7 i 2 a4 3 2.4 303 58.6 3 268 19.0 3
a ] 15 Q 21 16.8 366 36.0 21 282 8.9 21
9 May 2 4} 8 o] 8 6.4 383 55.0 8 Z88 8.3 8
10 7 1% ] B 14.4 431 55.8 18 2% 12.5 18
13 11 16 0 27 ZL.6 458 47.6 a7 299 12.1 27
12 19 16 0 35 28.0 475 48.2 35 305 10.2 35
13 1 o 0 1 0.8 5058 1 305 1
14 Q 3 o 3 2.4 547 33.5 3 319 B8.% 3
15 1 0 [¢] 1 .8 434 1 302 1
15
Sample Total 49 76 ¢ 125 100.¢ 424 B3.4 125 293 18.8 125
3
4
5 3 1 0 4 6.6 164 41.5 4 240 7.5 4
3 5 3 0 g8 13.1 196 55.1 B 254 11.6 8
7 2 4 o] & 5.8 282 62.3 [ 274 9.3 3
8 4 6 [ 1L 16.4 267 T77.¢ 10 280 5.4 10
10 May 9 2 2 ¢ 4 6.6 283 53.1 4 287 13.2 4
10 3 5 Q 8 13.1 367 45.4 8 297 8.8 8
1 8 5 [¢} 13 21.3 363 8L.6 13 303 6.9 13
12 4 4 o 8 13.1 338 53.6 8 306 7.5 8
13
14
a5
18
Sample Toral 31 30 o 61 100.0 294 92.9 61 284 22.6 61
3
4 .
5 5 1 0 16 3.0 167 36.9 15 246 14.3 18
[ 20 31 0 51 8.7 223 &7.0 51 264 13.5 51
7 6 11 Q i7 3.2 283 60.8 17 277 11.1 17
21 35 55 o} 91  17.2 321 4.3 g1 289 1i.0 9
5-10 May 9 7 21 [¢] 28 5.3 368 83.2 28 297 12.1 28
10 44 52 0 % 18.2 384 72.0 9SG 34 11.9 86
11 63 66 0 128 24.4 412 75.3 129 307 12,6 129
12 31 57 +} 88 1s.7 443 79.4 B8. 310 12.4 88
13 1 = 4] 6 1.1 487 53.4 & 319 9.3 6
' 14 1 4 [+} & Q.2 543 25.8 5 a2z 7.0 5
15 1 ¢} 4] 1 0.2 434 1 302 1
18
All Samples Combined 214 314 ¢} 528 10C.0 386 105.¢ 328 297 20.6 528
Seit Compoaition 40.5 5.5
26 a3 o] 8% 11.2 374 109.4 3] 30¢ 21.8 EE]

Unaged .
Sex Camposition 44.1 55.9
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A. 12, Age, sex, and size composition of Pacific herring caught by test commercial
purse seine Hagemeister Section, 5-20 May 1989.

Weight
Sex (rumber) Percent
of Meam, Nmber Mean
Sample Dates Arye Male Female Unknown Total Total () SD Weighed (mm) SD Measured
3
4
5 3 0 0 3 5.8 221 28.4 3 250 11.9 3
6 3 2 [} 5 9.8 250 22.% 5 258 8.2 5
7 1 1 o 2 3.8 247 24.0 2 252 10.6 2
8 5 3 [+ B 18.7 352 235.1 8 283 3.8 8
S May 9 1 2 [} 3 5.9 406 26.4 3 239 11.9 3
10 ] 4 [} 10 19.6 428 45.4 10 297 9.4 10
11 il 2 0 13 25,5 433 E5&.4 3 297 8.0 13
12 2 5 G 7 13.7 480 56.1 7 306 5.0 7
13
14
15
15
Sample Total 3z 9 G Tl 100.0 386 SL1.6 51 287
3
4
5
6 ol 3 0 3 7.3 275 23.1 3 255
7
8 2 8 s} 10 24.4 39 3B.5 10 287 9.7
7 May kS 1 3 [+ 4 9.8 414 34.3 4 290 16.3
19 3 8 o] 11 26.8 440 63.5 11 301 190.6
1% 6 4 o 10 24.4 440 93.2 9 296 18.4
12 2 Q ] 2 4.9 467 55.2 2 300 5.7
13 1 o 0 1 2.4 462 1 301
14
is5
i6
Sample Tocal 15 26 0 a1 100.0 416 73.0 40 252
3
4
5
6 0 i 0 1 2.5 256 1 258 1
-
B 2 5 0 7 17.5 363 44.0 7 280 9.7 7
8 May 9 2 i 0 3 7.5 381 1.3 3 284 5.1 3
10 4 ] 0 13 32.%5 447 64.3 13 301 10.9 i3
11 2 5 8] 7 17.8 488 0.2 7 304 12.4 7
12 4 5 0 g 22.5 498 30.5 9 306 4.4 g
13
4
15
16
Sample Total 14 26 0 40 100.C 44] 76.9 40 297
~Contirmed-
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Appendix A.12. (p.2 of3)

Weight Length
Sex [mmber} Pexcent
of Mean Nurber  Mean Marber
Sample Dates A Male Female Unknown Total Total (@ 8 Weighed {mm}] SD Measured
3
4
5 1 0 b i 6.7 202 1 244 1
& 3 2 o 5 3.6 233 58.4 5 256 5.1 5
7 5 1 0 8 4.4 260 44.4 13 260 7.3 &
B 10 10 ¢} 20 1l4.6 326 Bl.4 20 281 12.9 20
9 May 9 4 8 o] 12 8.8 374 72.9 12 291 13.1 12
10 18 20 ] 3B 217 402 971.7 38 2% 13.4 as
11 18 ia o} 4 4.8 411 9.7 34 2%8 10.9 34
12 [ 9 0 15 10.% 451 77.6 15 30c 1.5 pi]
13 [+ 3 0 3 2.2 469 170.3 3 318 1.2 3
14 0 2 Q 2 1.5 607 91.9 2 323 0.7 2
15 2 1 ¢] 1 0.7 482 i 304 1
18
Sample Total 65 72 0 137 100.0 387 106.2 137 282 17.5 137
3
4
5
[ 2 1 Q 3 2.5 260 66.8 3 261 14.9 3
7 [¢] 1 0 1 g.8 211 1 263 1
8 ) S g 11 9.1 296 96.2 1 2rg 20.7 1l
10 May g 3 3 0 3 5.0 327 8L.4 & 282 4.8 6
10 12 12 0 24 18.8 352 105.4 24 285 13.6 24
11 12 26 ] 38 31.4 410 105.3 38 301 12.1 EL]
12 g8 28 0 3B 29.8 432 §7.0 36 305 10.8 6
13
14
15 0 2 [ 2 1.7 472 203.6 2 300 11.3 2
16
Sample Total 43 78 0 121 100.0 3594 110.5 121 297 15.2 122
3
4
5 0 2 o 2 1.8 280 33.9 2 242 12.0 2
[ 1 7 0 B 1.2 273 501 8 261 9.1 8
7 5 4 Q 9 8.1 287 67.8 9 268 17.9 9
8 1 12 g i3 1.7 354 33.5 13 282 7.1 13
il May 2 3 6 0 2 8.1 397 55.1 ] 29¢ 12.3 9
10 8 14 4] 22 19.8 406 76.6 22 295 13.3 22
11 13 15 0 28 25.2 451 54.0 28 03 7.9 28
12 8 11 0 1% 17.1 447 44.2 19 310 9.5 19
13 ¢ 1 ¢] 1 ¢.9 526 1 322 1
12
15
15
Sample Total 3] 72 1] 13 100.0 3% 85.8 111 292" 18,5 111
-Contried-
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Appendix A12. (p.3 of3)

Sex (muder) Percent
of Meax Nurber Mesn Nurroer
Sample Dates Ay Male Female Unknown Total Total () S Teighed (mm) SO Measured
3
4
5 pil [ 0 17 13.6 188 22.6 17 240 8.2 17
[ 17 12 ¢} 23 23.2 248 36.7 29 261 10.3 29
7 4 0 0 4 3.2 287 65.0 4 270 18.8 4
8 20 15 0 3. 28.0 328 43.0 35 278 10.3 35
20 May 9 6 Q [} & 4.8 353 108.9 6 288 9.3 6
10 8 4 o] 12 5.6 401 38.6 12 292 10.3 12
1 8 7 0 15 12.0 410 55.9 15 L 9.1 15
iz 1 6 Q 7 5.6 463 37.6 7 305 3.8 7
i3
4
i5
18
Sample Total s 50 0 125 100.0 316 92.0 135 275 21.9 125
3
4
5 15 8 4] 23 3.7 194 25.1 23 242 B.9 23
6 26 28 [} 54 B.6 253 40.9 54 260 8.7 54
7 15 7 v 22 3.5 273 57.2 22 265 15.0 22
8 46 58 o 104 156.6 33% 62.1 104 281 11.8 104
5-20 May 9 20 23 ¢ 43 6.9 37 70.8 43 28% 11.1 43
10 59 71 o 130 20.8 410 83.4 130 2% 12.5 130
11 70 = 0 145 23.2 4326 B84.5 144 300 1.1 145
12 31 64 Q 95 18.2 451 74.9 95 306 9.1 95
13 1 4 ¢ 5 0.8 479 123.3 5 316 14.2 5
14 0 2 o] 2 0.3 607 91.9 2 323 0.7 2
15 0 3 o] 3 0.5 475 144.1 3 01 8.3 3
16
All Samples Combined 283 343 Q 626 100.0 381 102.2 625 285 20.0 &26
Sex Compoaition 45.2 54.8
40 62 [} 102 18.3 417 53.9 1o2 285 18.0 162
Sex Composition 39.2 60.8
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Appendix A.13. Age, sex, and size composition of Pacific herring caught by test comenercial purse
seine Pyrite Point Section, 11 May 1989,

Weight Length
Sex {mwrber} Percent
cf Mean Nmber Mean Nurber
Saple Dates Age dale Female Unkmown Total Total g & Weighed (m) SO Measured

7
4
g
&

7 ¢ 1 o} 1 14 347 b 265 1

8 5 3 0 g8 1.3 332 50.6 8 27% 13.7 8

11 May ] 2 a 4] 2 2.8 427 14.1 2 296 11.3 2

10 11 g 0, 20 28.2 423 57.5 20 298 9.6 20

11 1 13 4] 24 33.8 467 56.3 24 307 6.9 22

12 6 T 1 13 138.3 478 65.7 13 307 10.3 13

13 o 1 0 1 1.4 550 1 375 1

14 2 0 o] 2 2.8 445 8.8 2 06 2.1 2
15
16

Sarple Total 37 34 [¥] 71 100.0 43% 71.9 7L 300 14.3 71

Sex Composition 52.1  47.9
Trizged 1 3 0 4 5.6 443 &64.4 4 301 12.4 4
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Appendix A.14, Age,sex, and size composition of Pacific herring caught by test commercial

purse seine Cape Newenham Section, 11 May 1989.

Welght Length
Sex {mzber) Pervent
of Mean Mumber Mean Fimber
Sample Dates Age Male Female Unknown Total Total (gl &0 ‘welgned {my S Measured

3
4
5

& 0 1 0 1 1.1 251 1 267 1

7 0 1 0 1 1.1 309 1 270 1

8 . 5. 2] 13 14.9 351 44.3 13 285 3.8 13

11 May g i 5 0 (3 6.9 439 58.1 1 294 8.7 [

10 10 14 0 24 276 410 55.4 24 295 10.% 24

11 13 8 a 21 24.1 434 52.8 21 302 11.3 21

12 6 14 0 20 23.0 476 49.8 20 310 10.3 e}
13

14 S 0 4] 1 1.1 436 1 302 1
15
16

Sanple Total 39 48 0 87 100.0 422 66.1 a7 298 13.8 87

Sex Composition 44.8 55.2
Unaged 2 4 i} 6 6.9 403 60.8 6 253 15.6 €&
Sex Caompositican 33.3  66.7
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Appendix A.15. Age, sex, and size composition of Pacific herring caught by test commercial
purseseine Kulukak, Nunavachak, Togiak, Hagemeister, Pyrite Point and
Cape Newenhamn, 5-20 May 1989,

Weight Length
Sex (marber) Percent
of Meam Mrder Mean Nurnber
le Datag Age Male Femmls Inimoun Total Tekal {g} &> ‘toighed fmmd o Measured
3
4
5 4 5 o} ] 4.2 173 47.2 9 254 12.7 9
6 9 15 3] 24 11.2 189 £3.5 24 265 11.5 24
7 2 4 Q0 [ 2.8 245 29.4 & 274 18.2 &
8 18 24 ¢ 42  19.6 277 51.3 42 293 10.6 42
5 May 9 5 6 0 11 5.1 335 60.1 11 303 2.1 11
10 25 18 0 43  20.1 344 £7.8 43 309 10.2 43
11 32 21 0 53 24.8 370 80.7 53 312 12.4 53
12 5 19 G 24 1.2 393 77.%9 24 315 11.8 24
13 [¢] 2 4 2 0.9 420 14.1 2 328 3.5 2
14
15
18
Sarple ‘Total 100 114 [+] 214 100.0 317 %0.4 214 300 21.4 214
2
4
5 0 2 ] 2 1.2 203 33.2 2 247 2.1 2
& & g 0 14 8.4 258 22.3 14 253 1.1 14
7 1 1 4] 2 1.2 339 91.2 2 275 13.4 2
8 11 15 Q 26 15.7 371 47.3 26 285 9.8 26
7 May 2 3 7 o] 10 6.0 426 46.4 10 295 12.1 10
10 11 22 C 23  18.9 418 57.5 33 299 B.6 33
i1 20 27 0 47 2B.3 44] 63.0 46 302 12.0 47
12 11 12 o] 23 13.9 462 §5.0 22 306 11.2 23
13 3 3 ] 6 3.6 467 78.5 & 313 8.3 6
14 0 3 o] 3 1.8 497 63.0 3 i 6.7 3
15
i6
Sample Total [13 100 [4] 186 100.0 410 82Z.7 1e5 295 17.8 166
3
4
5 Q 3 0 3 2.0 208 26.1 3 252 9.3 3
& 5 8 0 13 8.7 260 57.2 13 261 15.5 13
7 2 2 o] 3 2.0 318 23.6 3 282 5.3 3
B B i5 o] 22 15.4 388 52.5 23 288 2.2 3
B May ] 2 4 o [ 4.0 415 45.5 & 292 10.8 3
10 16 21 [ 37 24.8 430 60.9 37 302 12.3 37
n 17 22 0 3% 26.2 4% 64.6 39 304 11.5 38
12 5 18 0 23 1s5.4 505 33.9 23 311 7.6 23
12 4] 1 a 1 0.7 508 1 318 1
14 1 0 0 1 9.7 524 1 325 1
15
15
Samie Total 56 a3 0 149 100.C 421 B9.7 149 297 18.6 149
-Contmued-
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Appendix A.15. (p.2 of3)

Weight Length
Sex (rumber) Percent
of Mean Mmber Mean Murber
Sample Dates e Male Female Unknown Total Tetal (g8 8D Veighed (mmi S0 Measured
3
4
5 2 1 n 3 1.1 172 31.0 3 231 11.5 3
6 5 & 0 11 4.2 250 59.8 11 357 8.7 11
7 8 3 0 9 3.4 274 50.4 g 263 11.7 9
8 15 25 0 41 15.6 346 64.7 41 281 1.9 41
9 May 9 4 16 o 20 7.6 381 65.5 20 290 1.2 20
10 25 il o 56 2.4 412 86.% 58 296 13.0 56
1 25 32 0 61 23.3 431 781 6l 208 11.4 61
12 25 25 0 50 19.1 468 59.3 50 304 9.6 50
13 1 3 e 4 1.5 478 140.2 4 315 14.9 4
14 o 5 0 5 1.9 571 61.3 5 320 6.6 5
15 1 1 0 2 0.8 458 33.% 2 303 1.4 2
16
‘Sample Tetal 14 148 0 262 100.0 405 97.6 262 252 18.1 262
3
4
5 3 1 0 4 2.2 184 41.5 4 240 7.5 4
3 7 4 ¢ 11 6.0 213 €25 11 256 12,3 11
7 2 5 0 7 3.8 255 0.1 7 273 B.8 7
. 8 10 1 o 71 11.5 282 86.7 21 280 15.9 21
. 10 May 9 5 5 4 10 5.5 309 84.1 10 284 8.8 10
. 1o 15 17 0 32 17.6 386 4.0 32 296 12.4 32
: 13 20 31 0 51 28.0 358 101.2 51 301 11.0 51
. 12 12 32 0 44 24.2 415 97.4 a4 305 16.2 44
13
14
15 0 2 0 2 1.1 472 203.6 2 300 11.3 2
16
Saple Total 70 108 G 1Bz 100.0 351 114.5 182 253 19.4 182
3
4
5 ¢ 2 0 2 6.7 200 33.3 2 242 12,0 2
& 1 8 ¢ ¢ 3.3 275 47.3 9 262 8.7 9
7 5 6 & 1 4.1 295 63.4 11 268 16.0 11
8 14 20 ¢ 34 12.6 348 41.7 34 282 10.2 M4
11 day 9 6 1n ] 17 6.3 415 54.8 17 292 10.6 17
10 29 37 o 66 24.5 413 63.3 6§ 296 11.3 66
1 37 36 c 73 27.1 4581 55.2 T3 304 8.9 T3
1z 20 32 o 52 19.3 486 53.2 52 309 8.9 52
13 0 2 o) 2 0.7 538 17.0 2 324 2.8 2
14 3 o i+ 3 1.1 442 8.7 3 304 2.5 3
15
16
Samplie Total s 154 G =269 100.0 416 78.1 269 96 16.7 269
~Continued-
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Appendix A.15. (p. 3 of 3)

Waight Lerigth
Sex (marber} Percent
of Mean Namber  Mean Mutmber
Sample Dateg e Male Female Unknown Total Total (@ 80 Weighed (mm) =D Measured
3
4
5 54 59 G 13  37.8 183 22.8 113 238 6.8 113
& 47 EL 0 82 27.4 212 40.2 B2 255 10.5 az
7 3 2 s} 10 3.3 285 53.8 10 268 14.2 10
8 24 20 4] 4 14.7 317 47.8 44 279 10.7 44
20 May 9 7 0 0 7 2.3 352 93.5 7 288 4.6 7
0 9 5. o} 14 4.7 384 59.2 14 293 1.7 14
11 12 8 0 20 6.7 496 52.3 20 302 8.3 20
12 2 7 0 9 3.0 447 46.1 9 307 5.1 a
13
14
15
16
Sample Total 163 136 0 299 100.0 242 9v.G 299 260 24.2 299
3
4
5 63 73 4 136 .8 la6 27.0 136 239 8.7 138
3 80 B4 0 164 10.6 224 53.2 164 258 12.0 164
7 26 22 0 48 3.1 274 56.9 43 270 13.8 48
: 8 igl 130 o] 231 15.¢ 338 66.3 231 284 11,9 231
5-20 May : 9 32 45 1] a1 5.3 379 4.7 81 282 1.7 81
H 10 130 151 +] 281 18.2 400 78.3 281 299 12.4 28]
. n 167 177 ¢} 344 22.3 424 76.4 343 303 11.7 344
12 80 145 o 225 14.6 451 4.2 225 308 10.7 225
13 4 11 0 15 1.0 476 B6.9 i5 317 16.2 15
14 4 8 0 1=z 0.8 516 72.6@ 12 315 9.0 12
15 1 3 0 4 0.3 465 112.5 4 3¢z 6.8 4
is
All Samples Cumbined 6BE8 882 0 1541 1G0.0 360 114.7 1540 2BB 24.4 131541
Sex Compogition 44.6 55.4
g8 119 ] 207 13.4 373 118.7 207 291 24.1 207

Unaged .
Sexx Compositiom 42.5 57.5
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Appendix A.16. Age, sex, and size composition of Pacific herring caught by test variable
mesh gillnet Kulukak Section, 1-23 May 1989.

Weight Length
Sex {(mmibar) Percent
of Mean Numberr Mean Nutrber
Sample Dates e Male Female Unknown Total Tetal ) S Veighed (m) SD Measured
3
4
5
6
7
8
1 May 5
10
n 1 0 0 1 100.0 362 1 280 1
12
13
14
15
16
Sample Total 1 [} 0 1 100.0 362 1 280 1
3
4
. S
. 6 0 1 0 1 111 27 1 265 1
. 7
i 8 1 1 0 2 22.2 358 19.8 2 286 6.4 2
3 May : g
. 10 0 1 9 1 11.1 480 1 305 1
11 1 2 0 3 33,3 469 63.4 3 305 8.9 3
12 0 1 0 1 14 478 1 310 1
13
14
15 0 1 o 1 11.1 554 1 324 1
16
Sample Tocal 2 7 0 8 100.0 434 92.1 9 299 18.2 E]
3
4
5
[
7
8 1 0 ] 1 33.3 32 1 293 1
4 May 9 1 0 0 1 33.3 406 T 312 1
10
1
12 1 0 o 1 33.3 404 1 311 1
13
14
15
i is
Sample Total 3 0 0 3 160.0 379 45.6 3 305 10.7 3
-Continued-



Appendix A.16. (p.2 of8)

Weight: Lergyth
Sexx (rmarber) Percent
of Mean Nurber Mean Naber
Sample Dates e Male Femle Unknown Total Total {g) S tieicghed () S Measured
3
4
5
&
7
8
5 May 9
ie
il 3 1 0 4 BO.O 408 38.6 4 309 13.8 4
12 ¢ 1 0 1 20.0 448 1 315 1
13
14
15
16
Sanple Total 3 2 0 5 100.0 416 37.8 5 310 12.3 5
3
4
5 0 1 o 1 25 in 1 241 1
6
T
g 3 4 (i} 7 17.5 367 66.3 ¥ 288 9.8 7
& May 9 i 2 o o 2 5.0 398 36.8 2 288 4.2 2
0 7 3 0 10 25.0 397 64.7 10 253 9.5 10
1 - 3 a o 1 275 427 3%9.2 11 301 10.7 11
12 " 1 5 0 & 15.0 480 50.7 [ 310 7.7 &
13 o 1 0 1 2.5 548 1 326 1
14
18 1 1 0 2 5.0 481 85.1 2 327 8.2 2
16
Sample Total 7 23 0 40, 100.0 412 74.9 40 298 16.5 40
3
4
5 2 0 2 2.9 200 14.% 2 248 12.0 2
& 0 1 0 1L 1.5 2: 1 248 1
7
a g 7 0 15 22,1 387 38.5 15 289 8.4 15
7 May 9 4 3 ¢ 7 10.3 401 39.7 7 257 5.3 7
10 8 3 0 11 162 410 361 11 302 6.6 11
1 12 5 0 17 25.0 426 3%.7 17 3¢ 8.9 17
12 9 3 o 12 17.6 46l 53.9 12 310 105 12
13
14 2 ¢ o 2 3.9 454 2.6 2 311 5.7 2
15 1 0 1 1.5 552 1 328 1
16
Saple Total 46 22 & 68 100.0 405 €9.2 &8 292 15.8 4B
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Appendix A.16. (p.30f8)

Viedght Lergth
Sex. (rmmber) Percent
of Mean NMmber Mean Maber
Sample Dates K Male Famale Unkoown Total Tocal (g SO Weighed (mm) S0 Measured
3
4
5
6
7
B 2 1 a i 250 387 5%.0 3 288 9.1 3
8 May 9 1 [+] o 1 B.3 398 1 304 1
10 2 1 0 32 25.0 465 31.4 3 301 5.7 3
11 1 2 Q 3 25.0 447 31.3 3 302 9.2 3
12 1 1 0 2 18.7 442 31.1 2 a0s 9.9 2
13
14
15
16
Sample Total 7 5 [¢] 12 100.0 428 52.5 12 300 10.0 12
3
4
5 4 o 0 4 3.6 11 M40 4 241 9.7 4
6 4 4 0 8 7.2 252 23.9 8 259 4&.8 B
7. 1 o] 0 1 0.9 252 1 260 i
8, 14 13 v] 27 24.3 339 53.2 27 282 11.7 27
9 May g 9 1 4] 10 9.0 aBs 24.1 10 289 8.2 10
10.5 7 11 4] 113 15.2 394 43,7 18 257 12.4 18
11, & 13 1 30 27.0 422 47.0 30 31 7.9 30
12 6 4 0 10 9.0 416 48.0 10 307 11.0 10
13 2 0 0 2 1.8 360 96.2 2 303 3.8 2
14
15
16 Q 1 0 1 0.9 464 1 3z2s 1
Sample Total 83 47 1~ 111 100.0 368 74.3 111 290 18.9 111
3
4
5 5 1 &} 3 &.7 195 28.8 6 242 12.2 6
5] 4 9 0 13 14.6 263 38.1 13 263 8.B 1=
7 2 0 C 2 2.2 340 31.1 2 275 2.1 2
8 10 8 c 18 20.2 336 38.1 18 277 8.8 18
10 May 9 4 1 o) g 5.6 51 31.0 5 286 B.2 S
10 10 4 34 14 15.7 407 28.8 14 296 6.4 14
1l 13 10 C 21 25.8 424 43.3 23 0y 6.8 22
12 5 3 ¢4 8 9.0 438 41.8 g 288 6.7 8
13
14
15
16
Sample Total 53 36 [¢] #9 100.C 360 B81.5 89 284 19.2 B9
-Contmed-
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Appendix A.16. (p.4 of8)

Welght Tergth
Sex (rumber) Percent
of Mear, Nigber  Mean Nurber
Sample Dates Ky Male Femle Unkoown Total Total (g 8D Weighed ([Em) S0 Measured
3
CY R
S 5 0 ¢ 5 4.1 158 18.6 5 Z35 3.9 5
& 2 - [ 0 8 6.6 214 34.7 2] 257 10.8 8
7 o 2 0 2 1.6 317 38.2 2 288 0.0 2
B 24 16 0 6 24.85 318 39.6 30 283 2.3 30
11 May ] 5 2 o] 7 5.7 339 46.8 7 290 10.86 7
10 13 10 0 23 18.9 362 49.8 23 296 10.4 23
11 22 13 4] 35 28.7 380 54.0 35 300 10.1 35
12 7 4 1 12 9.8 a%0 58.0 12 301 8.8 12
3
14
15
16
Sample Total 68 53 1 122 100.0 339 .0 122 28% 1B.5 122
3
4
g8 2 4] v 2 1.7 192 33.9 2 245 17.7 2
1 ] 4 g 13 1e.9 218 35.7 13 254 11.1 13
7 ) ] 0 5 4.2 238 13.4 5 263 7.5 5
8 17 -5 0 22 18.8 319 50.0 22 280 9.7 22
12 May 9 (1 P2 0 B 5.7 333 28.5 8 286 7.0 B
10 16 7 4] 23 28.3 363 59.6 23 282 125 23
11 13 18 Q 3L 2.1 392 73.3 31 297 10.6 31
iz 10 4 0 14 11.8 3594 37.8 14 300 3.0 14
13
14
15 0 1 0 1 0.8 354 1 308 1
16
Sample Total 78 41 0 112 100.0 339 B82.5 119 286 1B.4 119
3
4
5 1 1 i) 2 2.0 180 5.7 2 237 1.4 2
6 13 5 o] 18 17.8 238 39.0 18 258 10.8 18
7 1 o] ¢] 1 1.0 398 1 280 1
B 12 7 [ 19 18.8 318 54.9 19 282 9.1 13
13 May 2 3 2 0 5 5.0 382 68.2 5 293 13.2 5
10 [ 7 4} 13 12.8 38 65&.1 13 255 9.4 13
11 11 13 i 25 24.8 410 84.6 25 300 10.3 25
iz 5 g ol 14  13.9 418 Ti.4 14 302 12.3 14
13 1 0 0 1 1.0 428 1 306 1
24 L 0 Q 1 1.0 374 1 302 1
16 ‘
ia ] - 2 Q 2 2.0 441 32.5 2 308 0.7 2
Sample Total 54 - 46 1 101 100.0 35 90.1 101 287 19.8 101
Contimed-
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Appendix A.16. (p.5of8)

Wexight Iemgth
Sex (mumber) Percert:
of Mezm. Nurber Mean Nurber
Sample Lates Py Male Female Unimown Total Tetal () Sp Weighed {mm) S0 Measured
3
5 4 3 4] 7 &.1 171 29.8 7 229 18.7 7
-1 14 5 1] 18 18,7 225 3B.2 1% 254 8.2 19
7 3 & 0 9 7.9 295 4B.0 9 272 10.% 9
8 4 8 4] 17 14.9 318 42.0 17 282 4.7 17
14 May g 4 2 [} & 5.3 348 66.1 & 291 14.5 e
10 15 6 1 22 18.3 390 46.6 22 295 7.8 22
11 1a 7 Q 23 20.2 394 48.3 23 30¢ 9.4 23
12 3 7 4] 10 8.8 448 80.8 10 310 12.7 10
13
14
15
14 1 4} 0 1 0.9 404 1 301 1
Sample Total &9 44 1 114 100.0 335 82,6 114 282 24.1 114
3
1
5 5 3 4] 8 8.0 177 26.8 B 238 7.8 8
] 16 -5 0 21 23.8 235 27.8 21 258 8.6 21
7 3 -« 3 1 7 7.9 285 30.9 7 273 1l.8 7
8 11 ] ] 5 21.3 322 37.8 19 283 7.9 19
16 May ] 2 . 2 ¢} 4 4.5 3358 &50.2 4 285 &.5 4
10 2 . & Q B 9.0 363 44.3 8 295 9.2 B
11 10 - 0 16 18.0 378 35.1 16 298 9.2 16
12 2 é o] & 6.7 436 46.4 [ 06 10,7 1Y
13
14
15
18
Sample Total 51 37 1 89 100.9 208 80.2 89 277 21.9 89
3
4
5 1 0 ¢ 1 9.1 18 1 238 1
[ 3 1 e 4 364 213 21.2 4 282 9.8 4
7 2 1 [+ 3 27.3 280 27.1 3 268 9.5 3
8 1 0 i} i 9.1 326 1 248 1
17 May 9
10 i o] o} 1 8.1 338 1 286 1
11 1 0 0 1 9.1 364 1 2587 1
12
13
14
i5
16
Sample Total 5 2 ] 11 100.0 264 62.7 pil 261 17.1 11
~Contirued-
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Appendix A.16. (p. 6 of 8)

Weight Lergth
Sex (rnmber) Percent
of Meszamy, MNmber Mean Nizrbexr
Sample Dates % Male Female Uoknown Total Total (§) 8 Velghed (m) SO Measured
3
4
5 24 19 2] 43 36.1 164 18.5 43 235 7.5 43
6 22 15 ¢ 37 31.1 21z 28.2 37 2582 10.5 37
7 3 1 C 4 3.4 252 36.3 4 263 9.4 4
8 3 10 g 16 13.4 320 54.4 15 277 12.1 1is
18 May 9 1 1 0 2 1.7 342 28.5 2 28 4.9 2
10 2 1 2] 3 2.5 37T 42.2 3 292 15.4 3
1 5 3 0 9 7.6 413 &61.9 g 2% 12.8 9
12 3 2 0 Y 4.2 408 86.3 5 301 5.7 5
13
14
15
16
Sample Total 57 T3 0 119 100.0 240 93.3 119 757 23.8 118
3
4
5 8 10 Q 18 18.7 180 27.4 18 241 8.4 18
& 18 14 0 .32 296 223 40.8 32 285 9.7 32
7 1 1 0 -2 1.9 229 43.8 2 265 2.8 2
B 11 10 0 -21 184 313 42.¢ 21 276 3.0 2
19 May ) 4 0 0 i4 3.7 333 67.0 4 203 4.7 &
10 8 4 2 12 111 392 3%5.1 12 296 4.5 12
11 9 & [+ 15 13.9 392 835 15 299 9.5 15
12 4 43 Q ¢4 3.7 343 78.1 4 2% 9.6 4
13
14
15
15
Sample Toral 63 45 4] 108 100.0 284 B3.7 108 270 22.8 108
3
4
5 [ 5 0 11 18.5 184 23.7 11 234 7.4 11
6 11 g9 2 20 28.2 201 27.8 20 254 5.3 20
7 2 1 Q 3 4.2 29% 66.2 3 279 14.7 3
8 7 3 o} 10 14.1 283 39.9Q 10 % 5.0 10
20 May 9 3 2 o] 5 7.0 340 64.7 5 285 5.7 5
10 5 2 e} 7 9.9 317 48.2 7 252 12.1 7
1l 5 [ ¢] 11 15.5 384 47.6 11 307 12.1 11
12 1 o] 1 2 2.8 348 33.9 2 34 10.6 2
13 Q 2 o] 2 2.8 482 82.0 2 3 6.4 2
14
15
16
Bample Total 40 30 1 - 71 100.0 2713 93.4 71 272 27.0 71
-Continued-
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Appendix A.16. (p.7 of 8)

Weigit Length
Sene (Toamber) Percent
of Mesn Mumber Mean Number
Saple Dates e Male Female Unkrewn Total Total (ot S0 |Weighed (mm) SD  Measured
¥
3
4
g ] 14 a 23 207 180 50.9 it 241 12.8 23
6 16 11 0 27 24.3 206 38.7 27 283 12.2 27
7 1 1 4] 2 1.8 243 7.1 2 269 6©.4 2
8 B 11 Q 1% 17.1 307 48.2 19 280 10.3 19
21 May ] 2 4 s} 4 5.4 240 54.6 S 290 B.2 [
10 & 3 0 9 B.1 361 42.3 9 291 11.1 9
i3 9 [ Q 15 13.5 387 48.4 15 297 8.0 15
12 5 5 Q 10 8.0 408 58.7 10 302 7.9 0
i3
14
15
15
Satrple Total 86 55 ] 111 190.0 281 97.2 111 271 25.2 131
3
4
B. 14 15 0 25 28.1 191 5%.4 29 218 10.3 25
[ 21 i3 o] 34 30.6 231 47.2 34 254 13.5 34
7 2 3 C .5 4.5 24% 36.5 5 262 9.8 5
8 3 1 [¢] .7 6.3 343 54.5 7 285 11.8 7
22 Mey 9 2 2 0 :‘4 3.6 311 $.2 4 280 7.2 4
10 6 3 0 ‘9 8.1 344 73.2 ] 289 15.3 k-
11 8 4 o 2 10.8 421 51.8 32 30e 7.7 2
12 3 7 0 i0 9.0 450 1.1 10 il4 6.5 10
13 0 1 0 1 0.9 286 1 274 1
14
15
16
Sample Total &2 49 T 111 100.0 281 104.7 Lt 267 28.8 11
3
4 1 o o} 1 1.7 108 1 224 1
) 6 g 0 5 25.4 186 19.5 15 237 7.3 15
& 12 8 ] 20 23.9 198 26.8 20 252 9.6 a0
7 1 0 4] 1 1.7 264 1 277 1
8 2 3 0 5 8.5 304 54.1 5 281 9.4 5
23 May 9
10 4 1 0 5 8.5 282 75.0 5 281 23.9 1
i1l 4 4 4] 8 13.86 378 60.6 8 304 1.2 8
12 1 0 3 4 6.8 319 28.8 4 2%8 10.6 4
13
14
15
i6
Sarple Total 31 25 3 .59 100.0 236 B7.7 59 263 26.8 59
Continued-
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Appendix A.16. (p.8of8)

Weight Lergth
Sex (noer) Percent
of Mean Mumber  Mean Mumber
Sample Dates Ao Male Famale Unknoan Total Total @) 5D Weighed {m) SO Measured
3

4 1 Q 0 1 0.1 108 1 224 1
5 96 gl 0 177 12.0 175 37.1 177 238 9.8 177
3 165 111 0 276 18.7 221 38.8 275 285 10.7 278
r 27 18 1 47 3.2 277 46.9 47 270 10.9 47
8 143 116 ¢4 259 17.4 324 48,3 259 281 10.1 259
1-23 May 9 53 24 0 77 5.2 352 45,1 77 290 9.6 77
10 118 3 L 192 13.0 378 55.4 192 295 10.9 192
1 164 127 2 283 19.9 403 55.1 293 300 9.9 253
12 67 &0 5 132 2.0 419 63.5 132 305 10.4 132
13 3 4 0 7 0.5 420 103.9 7 306 16.7 7
14 3 ¢ c 3 0.2 427 48.9 3 308 6.6 3
15 2 2 G 5 0.3 492 79.4 5 323 9.1 5
15 1 3 [0} 4 0.3 438 31.1 4 311 10.1 4
2 1473 100.0 319 99.3 1473 279 25.0 1473

Al1 Sapies Corbined B3 €21
Sex Composition 57.6 42.4

Uraged 130 3 0 226 15.3 308 08.4 226 T7T 28.6 296
Sex Composition  57.5  42.5
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Appendix A.17. Age, sex, and size composition of Pacific herring caught by test variable mesh
gilnet Nunavachak Section, 4-19 May 1989.

Waight Lemgth
Sex (mumker) Percant
of Mesn MNumbexy Mean Nuxber
Sarple Lates 2o Male Femie Uknown Total Total {g) & Weighed (m) SD Measured
3
4
5
)
?
8
4 May g
10
11 0 1 ¢} 1 100.0 355 1 310 1
12
13
14
15
15
Sample Total b 1 ) 1 100.0 355 1 310 1
3
4
5
3 1 1 0 2 1.6 _324 28.3 2 273 8.% 2
7
B 6 10 0 16 12.7 * 385 §0.6 16 288 11.2 16
9 May 9 1 6 1} 7 5.6 411 53.€ 7 297 3.6 7
10 12 8 0 20 15.9 ;425 44.0 20 297 8.0 20
n, 22 32 0 54 42.9 458 42.7 54 301 5.4 54
i2 14 11 0 25 18.8 464 40.5 25 306 7.8 25
13 1 1 0 2 1.6 518 Ba.4 2 311 2.1 2
14
15
is
Sanple Total 37 [3] 0 126 100.0 436 53.0 126 299 11.2 126
3
4
5 5 [ 0 n 5.8 186 44.3 i 241 16.0 1
& 11 11 0 22 1i.a8 259 35.9 22 261 10.5 22
7 8 1 0 9 4.8 302 55.0 g 277 16.5 9
B 30 16 0 46 24.3 331 40.4 46 257 16.8 46
11 May o4 6 8 0 14 7.4 388 47.7 14 294 11.1 14
10 17 8 0 25 13.2 391 46.5 25 a0 10.7 25
1L 28 ] 0 37 13.8 401 52.0 37 303 12.7 37
12 13 9 0 22 11.6 423 53.1 22 307 8.5 22
13 2 1 0 3 1.6 355 57.0 3 315 12.3 3
14
1s
16
Sample Total 120 69 i 189 100.0 345 77.5 189 28e 21.7 189
Continued-
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Appendix A.17. (p.2 of 3)

Sex {rumber) Pervent
of Moan MNurber  Me=n Mty
Sample Dates Aoe Male Female Unimown Total Total () S Veighed (mm) SD Measured
3
4
5 2 2 ¢ 4 24 217 16.8 4 252 3.7 4
[ 10 6 0 16 9.5 255 38.4 16 261 9.5 16
7 2 2 0 4 2.4 288 28.1 4 275 5.3 4
8§ 17 12 0 29 17.3 328 47.4 29 282 10.8 25
12 May 9 7 9 o 26 9.5 387 438 18 293 9.4 16
10 23 20 0 43 25.6 403 52.2 43 302 9.5 43
11 21 i1 0 32 19.0 420 42.2 32 306 19.1 32
12 1l 6 o 17 16.1 452 &7.1 17 308 18.8 17
13 1 2 G 3 1.8 455 76.2 3 320 12.1 3
14 1 ] 0 1 0.6 400 1 210 1
15
15
Sanple Total 98 70 ¢ 168 100.0 371 B4.9 188 294 19.7 168
3
¢
5 4 1 0 5 12,2 184 28.7 5 238 7.0 5
& 2 8 0 10 24.4 245 386 10 260 1i.6 1D
7 1 0 o] 1 2.4 2N 1 275 1
8 4 2 0 6 146 346 236.7 & 285 8.7 6
14 May 9 1 0 0 1 2.4 255 i 274 1
0 2 1 0 3 7.3 422 57.0 3 302 5.9 3
11 7 0 0 7 17.32 436 36.4 B 306 11.6 7
12 3 3 0 6 14.6 415 46.0 € 314 5.5 &
13
14
18 0 1 0 1 2.4 42 1 319 1
o :
Sample Total 25 16 0 41 100.0 328 104.8 41 84 28.0 4%
3
4
5 16 20 e 3§ 20,8 186 35.4 36 240 9.5 3%
[ 25 15 0 40 23,1 215 22,5 40 255 8.3 40
7 3 3 ] & 3.5 254 B.5 6 267 5.1 6
8 27 12 0 39 22,5 322 54.8 3% 282 10.8 29
19 May 9 5 3 0 B 4.6 367 50.2 8 29 7.2 8
10 7 1 e 15 £.7 385 51.4 15 285 1.8 15
11 16 ki 0 23 13.3 375 574 23 300 10.4 23
i2 2 3 ] 5 2.5 462 34.5 3 308 4.3 s
13
14
15
16
Sample Total 102 71 0 173 100.0 28z 91.5 173 272 250 173
-Continued-
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Appendix A.17. (p.3 of3)

Wedght Length
Sex (murber) Percent
of Mean Marber  Mean Niarbear
Sanple Dates Aoe Male Famale Unkmown Total Tetal @ S Weighed (mn) SD Measured

3
4

5 27 29 0 56 B.0 191 36.2 56 241 10.8 58

[ 48 41 Q 50  12.9 23% 38.8 30 255 2.9 S0

7 14 ] a 20 2.9 283 43.1 20 2m 12,1 20

8 824 52 4] 136 19.5 335 30.5 136 284 10.9 136

419 May £ 20 25 a 46 &.8 378 51.86 46 294 9.9 46

1¢ 6l 45 Q 106 15.2 400 51.7 106 300 10.2 106

1 o4 0 0 154 22.1 419 53.4 154 03 10.7 154

12 a3 32 Q2 75 10.7 445 53.7 sl 308 1.1 75

13 4 4 o] 8 1.1 433 92.5 g 36 10.0 8

14 1 0 0 1 0.1 400 1 310 1

15 0 1 0 1l 0.1 452 1 319 1
16

A1l Samples Conbined 402 296 0 638 100.0 352 95.7 698 288 23.2 698

Sex Composition 57.6 42.4
57 &0 0 107 15.2 358 87.0 107 291 22.4 107

Unaged ]
Sex Composition 53.3  46.7

P T
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Appendix A.18. Age, sex, and size composition of Pacific herring caught by test variable mesh
gillnet Togiak Section, 19 May 1989.

Weight Length
Sex (mmber) Percent
of Mean Nurber  Mean Mumber
Sample Detes e Male Feamale Unknown Total Total fgt 50 Weighed (m) S Measured
3
4
5 5 3 0 B 6.4 19 16.1 8 240 9.3 8
6 18 1 0 29 23.2 245 384 29 254 10.1 29
7 2 2 0 4 3.2 277 538 4 266 9.4 4
8 15 15 0 30 24.6 345 39,5 30 282 7.7 30
19 May g 0 3 a 3 2.4 340 zL.0 3 286 9.0 3.
10 s 5 0 14 112 404 43.8 14 239 8.3 14
1 18 10 0 28 22.4 412 47.6 28 300 11.4 28
12 4 3 o 7 5.6 403 40.6 7 306 4.6 7
12
14 1 1 ¢ 2 1.6 475 65.8 2 318 11.3 2
15
16
Sarple Total 72 53 0 125 100.0 337 85.6 125 280 2371 1z
Sex Compesiticon 57.6 42.4
naged 5 5 0 18 1.4 297 103.4 18 268 26.8 18

Sex Camposition 50.0 50.9
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Appendix A.19. Age, sex, and size compasition of Pacific herring caught by test variable mesh
gilinet Hagemeister Section, 17-23 May 1989.

Weight Lergth
Sex {mmber} Pexcent
of Mean Murber Mean Nurrbex
Sample Dates e Male Famle Unknoan Tokal Total {g) 5D Teiched (mm) SD Memsured
3
4
5 o 1 ] 1 3.1 172 1 222 1
6 3 3 0 6 18.8 233 30.6 [ 244 11.0 6
7 1 1 0 2 6.3 332 3.l 2 276 9.9 2
8 1 5 0 6 18.8 347 60.7 &8 280 15.5 ]
17 May 9
10 4 P 0 & 1B.8 412 43.6 & 257 8.8 &
1 1 ) o 7 21.92 439 51.5 7 289 13.2 7
12 3 1 0 4 12.5 427 b6.& 4 302 5.5 4
13
14
15
16
Sample Total 13 19 0 32 100.0 361 93.1 32 281 38.6 32
3
4
5 2 L o] & 4.9 188 24.9 6 237 6.8 )
& 14 6 o 20 16.4 231 34.9 20 253 12.1 20
7 1 1 ¢ 2 l.e 28% 32.5 2 2714 9.9 2
B 18 g [+ 27 2.1 293 38.0 27 274 10.8 27
18 May El 5 2 [+ B 8.6 340 58.7 8 285 7.9 8
10 12 9 o) 21 17.2 413 36.6 21 294 9.4 21
11 18 16 e 26 21.3 416 49.1 26 301 5.2 24
12 8 3 0 11 9.0 443 79.8 11 310 9.1 1
13
14
15 ¢} 1 ¢} 1 0.8 577 2 325 1
16
Sample Total T 45 o) 122 100.0 343 95.8 122 282 23.1 122
3
4
5 3 5 0 18 14.4 175 26.3 18 240 6.6 13
& 20 5 0 25 2000 226 35.1 25 253 10.5 25
7 2 1 0 3 2.4 214 12.2 3 256 .8 3
8 14 3 0 17 13.6 304 51.8 17 274 11.8 17
19 May 9 6 & 0 1z 9.6 356 51.6 12 288 12.0 12
10 16 8 0 24 19.2 407 4B.1 24 295 12.0 24
11 1e 2 0 18 14.4 366 58.2 i8 285 10.9 18
12 6 i 0 7 5.6 392 27.8 7 302 9.7 7
13 1 0 0 1 0.8 454 1l 313 1
14
15
16
Sample Total 94 31 [ 135 100.0 307 95.8 125 275 24.3 12B
-Continved-
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Appendix A.19. (p.2 of2)

Weight Length
Sex (mumber) Percent.
of Mean Number Mean Rurber
Sample Dates A Male Female Unkmown Total Total g} S0 Weighed (m) & Measured
3
4
S 4 7 [*] 11 8.8 181 24.1 1 236 12.% 11
6 6 12 0 18 14.4 231 39.8 18 254 10.1 18
7 9 3 Q 12 .6 280 40.3 12 270 12.0 12
8 15 7 0 25 20.0 341 38.1 25 282 9.0 25
21 May 9 5 3 [+ g 6.4 385 26.1 a 202 4.2 B
10 12 7 ¢4 1% 15.2 393 59.8 19 296 11.2 1%
1 14 6 0 20 16.0 401 47.8 20 286 9.3 20
1z 7 2 0 10 8.0 426 27.4 10 306 7.1 10
13 o 1 0 1 0.8 498 1 317 1
i4 1 ¢ fa] 1 0.8 484 1 322 1
15
16
Sample Tokal 76 42 0 125 100.0 335 89.9 125 280 23,2 125
3
4
5 0 1 o 1 3.7 138 1 218 1
g
7 2 1 0 3 n.: 29% 37.8 3 268 13.2 3 .
8 3 4 0 7 25.8 341 38.0 7 2_/l 7.9 7 :
23 My 2 2 7] 0 2 7.4 247 52.3 2 284 12.7 2 .
10 2 2 2] 5 18.5 437 1%.6 5 299 10.0 5 :
11 4 1 Q 5 18.5 397 103.7 5 306 10.0 5 .
1z 1 1 o] 2 7.4 429 35.4 2 301 1.4 2
13 1 0 ’] 1 3.7 408 1 301 1
14
15 1 ¢l 0 1 3.7 454 i 307 1
16
Samrple Total 17 19 ] 27 100.0 371 B2.6 27 289 21.0 27
3
4
5 19 18 ¢] 37 8.6 177 25.2 37 237 85 37
&8 43 26 c 69 16.0 225 35.4 &9 252 11.0 a5
7 15 7 Q0 22 5.1 279 45.1 22 25% 11.8 22
8 54 28 9 82 19.0 318 47.8 82 277 13.1 B2
17-23 May g 15 1 0 30 7.0 359 48.4 30 283 9.4 30
106 47 28 0 75 17.4 407 47.1 75 295 10.6 75
11 51 25 o] % 1it.a 401, 58.6 76 298 10.2 76
12 25 9 o] 34 7.9 424 54.3 34 306 8.5 34
13 2 1 0 3 0.7 453 45.0 3 310 8.3 3
14 1 4] 0 1 0.2 484 1 322 1
i5 1 b 0 2 0.5 5l& 87.0 2 316 12.7 2
18
All Samples Coxbinexd 277 154 o 431 100.0 333 94.7 431 280 23.B 431
Sex Composition €4.3 35,7
Unaged, 26 15 0 45 10.4 330 80.9 45 278 23.2 45
Sex Composition 57.8 42.2
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Appendix A.20. Age, sex, and size composition of Pacific herring caught by test variable mesh
gillnet Kulukak, Nunavachak and Hagerneister sections combined,

1-23 My 1989.
Wedght Lemgth
Sex (maber) Percent
af Mezm Fuer Mean Marber
Sample Dates po'a 3 Male Farele Unknown Total Total {g) =D Weighed (mm) SO Measured
3
4
5
[
7
8
1 My 9
10
11 1 o] 0 1 100.0 362 1 280 1
12
13
14
15
16
sarple Total 1 0 o] 1 100.0 362 i 280 1
3
4
5 .
6 0 i 0 1 1ii.1 274 1 265 1 i
7 .
8 1 1 0 2 22,2 358 19.8 2 6 6.4 2
3 May 9 .
10 0 1 Q 1 11.1 480 1 305 1
11 1 2 0 3 33.3 469 83.4 3 05 8.8 3
12 [} 1 0 1 1.1 478 1 310 1
13
14
15 0 1 ¢! 1 11 554 1 324 1
18
Sample Total 2 7 o} g 100.0 434 8z2.1 9 298 18.2 3
3
4
S
-1
7
8 1 G o 1 250 328 1 293 1
4 May 3 1 3} o 1 25.0 406 1 312 1
10
11 0 1 [e] 1 25.0 355 1 310 1
12 1 I+ o} 1 25.0 404 1 311 1
13
14
15
16
Sample Total 3 1 o] 4 160.0 373 39.1 4 307 9.0 4
Contmued-
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Appendix A20. (p.20f8)

Weight Length,
Sex [(mrber} Percent
of Mean Nuarber  Mesn Nurber
Sample Dates Age Male Fomale tnknown Total Total lg) 82 Weighed (mm) SO Measured
3
4
5
[
7
8
5 May g
10
11 3 1 o 4 80.0 409 38.8 4 308 13.8 4
1 0 1 44 1 20.0 448 1 a1g 1
13
14
15
16
Sanple Tocal 3 2 0 % 100.0 416 37.8 5 310 12.3 5
3
4
5 0 1 0 1 2.5 17 1 241 1
5
7
B 3 4 0 7 17.5 367 66.3 7 288 9.6 7
6 May 8 2 o} 0 2 5.0 398 36.8 2 288 4.2 2
10 7 3 Q 18 25.90 357 64.7 10 293 8.5 10
11 3 8 0 11 27.5 427 35.2 11 301 l1o.7 11
12 1 5 4] 6 15.0 460 50.7 [ 30 7.7 6
13 o] 1 0 1 2.5 546 1 326 1
14
15 1 1 o] 2 5.0 481 89.1 2 327 8.2 2
18
Eample Total 17 23 Q 40 100.C 412 MG 40 288 16.% 40
3
4
5 2 2 2.9 200 14.1 2 248 12.0 2
& 0 1 4] 1 1.5 222 1 248 1
7
8 B 7 4] 15 22.1 357 38.%5 15 289 8.4 i5
7 May g 4 3 ] 7 10.3 491 39.7 7 297 5.3 7
10 8 3 [v] 11 15.2 410 36.1 11 302 6.6 11
n 12 5 [} 17  25.0 426 35.7 17 304 8.9 17
12 ] 3 9 12 17.8 461 53,5 12 ‘310 10.5 12
13
4 2 0 Q 2 2.9 454 22.46 2 311 5.7 2
15 1 0 1 1.5 552 1 328 1
16
Sample Total 46 22 0 68 100.0 465 69.2 &8 259 15.8 &8
-Contired-
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Appendix A.20. (p.3of8)

Weight Length
Sex {mxber) Percent
of ¥Mean Narber Mesn Number
Semple Dates Age iale Female Wnknown Total Tobal (@ SD Weighed (mm} S0 Messured
3
4
g
&
7
8 2 1 0 3 25.0 367 59.0 3 288 9.1 3
8 May 9 1 0 0 1 8.3 398 1 304 1
10 2 1 0 3 25.0 462 31.4 3 301 5.7 3
11 1 2 0 3 25,0 447 31.3 3 ez 8.2 3
12 1 1 0 2 16.7 442 31.1 2 309 9.9 2
13
14
15
16
Sanpl.e Total 7 5 7] 12 100.0 428 52.5 12 300 10.0 ]
3
4
5 4 0 0 4 1.7 191 34.0 4 241 9.7 4
[ 5 ] 0 10 4.2 266 38.2 10 262 9.0 10
7 1 0 o} 1 0.4 232 1 260 1
8 20 23 0 43 18.1 356 B56.3 43 284 11.7 43
g May 9 10 7 4} 17 7.2 379 46.7 17 252 9.5 17
10 19 19 Q 38 16.0 410 44.0 38 257 10.6 a8
11 38 45 1 B4 35.4 439 45.7 B4 301 8.9 84
12 20 15 0 35 14.8 450 48.9 35 307 B.7 a5
13 3 1 4} 4 1.7 439 118.1 4 307 5.2 4
14
15
16 0 1 3} 1 0.4 454 1 325 1
Sample Tetal 120 16 1 237 100.0 4058 72.3 237 295 15.0 237
3
4
5 5 1 Q [ 6.7 195 28.8 () 242 12.2 [
3 4 9 o] 13 14.86 263 38.1 13 263 8.8 13
7 2 8] 4] 2 2.2 340 31.1 2 275 2.k 2
8 10 B 0 18  20.2 336 38.1 1B 271 B.B 18
10 May g9 4 1 o] 5 5.6 351 31.0 5 286 B.2 5
1c 10 4 [+ 14 1-5.7 407 28.8 14 296 6.4 14
11 13 10 o] 23 25.8 424 43.3 23 300 6.8 23
12 S 3 0 8 8.0 438 41.8 B 289 5.7 8
13
14
15
18
Sample Total 53 38 0 89 100.0 360 Bl.S 89 284 19.2 ag
-Continued-
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Appendix A20. (p.4of§)

] Weight Llength
Sex (mmier) Pergert
of Mean Nurber  Mean MNrrber
Sample Dates Ao Male Female Uhimown Total Tobal (@) 8D teighed (m S Measured
3
4
5 10 [ 0 i 5.1 185 41.6 18§ 239 13.5 16
1) 13 17 2 30 9.6 247 40.4 35 260 10.8 30
7 8 3 Q 11 3.5 305 5l1.0 11 273 15.4 11
8 44 32 0 76 24.4 326 40.4 3 286 10.3 i)
11 May o 11 18 ¢ 21 6.8 358 48.2 21 293 10.9 21
10 30 18 0 48 15.4 378 49.8 48 299 10.7 48
11 50 22 Q0 72 23.2 391 53.7 72 301 1il.5 72
12 20 13 1 34 10.9 411 &56.4 34 5 9.0 34
13 2 1 0 3 1.0 355 57.0 3 315 12.3 3
14
is5
16
Sample Total 188 122 1 311 100.0 345 76,2 311 289 20.5 311
3
4
5 2 0 0 2 1.0 12 33,9 2 245 17.7 2
6 12 4 0 15 7.8 220 43.3 16 256 11.1 16
7 7 0 [+ 7 3.4 248 29.1 7 267 10.1 7
a 23 13 0 % 17.7 324 45.5 35 282 9.5 36
12 May 9 12 5 0 17 8.4 353 37.%9 17 285 8.3 17
10 26 18 o 4 F1.7 3Bl 617 44 287 13.1 44
1 25 24 0 4% 24.1 399 62.6 49 300 11.2 43
12 19 9 0 28 13.8 424 64.6 28 304 16.2 28
13 1 1 a 2 1.0 424 36,8 2 314 9.9 2
14 1 a 0 1 0.5 400 1 310 1
15 o 1 0 1 0.5 394 1 309 1
16
* Sample Total 128 75. 0 203 100.0 360 80,8 203 291 18.7 203
3
4
5 1 1 0 2 2.9 180 5.7 2 237 1.4 2
[ 13 5 0 18 17.8 233 39.0 18 258 10.8 18
7 1 [¢] ¢} 1 1.0 398 1 280 1
8 12 7 0 1% 18.8 318 54.3 19 282 9.1 1%
13 My g 3 2 o 5 5.0 389 68.2 5 253 13.2 5
10 & 7 o} 13 12.9 3§ 55.1 13 295 9.4 13
3 1L 13 1 25 24.8 410 64.6 25 300 10.3 25
12 5 9 o 14 13.9 418 71.4 14 302 12.3 14
13 1 0 ) 1 1.0 428 1 305 1
14 1 o} 0 1 1.0 374 1 302 1
15
16 [ 2 o} 2 2.0 441 32.5 2 309 0.7 2
Sample Total 54 46 1 101 i00.0 385 90.1 101 287 18.8 10
-Contirued-
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Appendix A.20. (p.50f8)

Weight length
. Sex (mmber) Percent
of Mezn Nurber Mean Nurber
Sample Dates e Male Female Unknown Total Tokal (gt &) Weighed (mm) &) Measmmwred
3
4
5 9 5 o] 14 8.4 188 33.6 24 238 16.6 14
6 e} 16 0 39 17.9 239 40.3 33 258 10.4 39
7 3 8 c 1l 5.0 296 43.1 11 271 9.8 11
g 23 12 0 35 16.1 325 48.7 35 281 5.9 35
14 May 5 5 B 0 13 6.0 380 6L.7 13 293 12.3 13
10 30 15 1 46 21.1 398 45.5 45 298 8.0 45
1 28 12 [ 40 18.3 410 50.2 40 303 2.7 40
12 5 9 0 14 6.4 449 69.8 14 310 10.7 14
13 0 1 0 1 0.5 538 1 331 1
14
15 0 1 [§] 1 0.5 452 1 319 1
16 1 0 0 1 0.5 404 1 301 1
San'gle Tocal 130 a7 1 218 100.0 341 95.4 218 285 23.8 218
3
4
5 5 3 0 g 3.0 177 26.6 ] 238 7.8 B8
6 186 5 Q 21 23.% 238 27.8 21 258 8.6 21
i 3 3 1 7 7.2 285 30.9 7 273 1l.6 7
8 11 8 0 12 21.3 322 37.8 19 83 1.8 1%
i6 May 2 2 2 0 4 4.5 335 50.2 4 285 6.5 4
10 2 6 L4 8 9.0 363 44.3 8 295 9.2 a
11 10 [ 14 15 18.0 378 35.1 18 298 9.2 18
12 2 4 o} & 6.7 436 46.4 [ 306 10,7 6
13
14
15
16
Sampie Total 51 37 1 89 100.0 308 80.2 89 277 2r.9 89
3
4
5 1 1 o 2 4.7 178 8.9 2 230 1%1.3 2
3 & 4 4 10 23.3 225 28.90 10 247 10.8 10
7 3 2 b} 5 1.6 301 37.7 5 271 9.4 5
8 2 5 0 7 18.3 344 56.0 7 27 18.6 7
17 May 9
10 Il 2 0 7 16.3 401 4%.3 7 255 8.9 7
11 2 6 Q 8 18.6 430 54.5 8 297 11.1 )
1z 3 1 143 4 9.3 422 56.6 4 g2 5.5 4
13
14
15
16
Sample Total 22 21 0 43 100.0 336 95.4 43 276 25.1 43
Contrmed-
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Appendix A20. (p. 60f8$)

Weight Length
Sex (rumber) Percent
of Mean Nurber Memm Nurder
Sarple Dates Boe Male Female Unkancwn Total Total {g) S TWeighed (m) 5D Measured
3
4
5 26 23 0 49 20.3 i66 20.3 49 23 7.4 49
& 36 21 Q 57 23.7 219 32.4 87 252 11.0 57
7 4 2 Q0 6 2.5 264 37.0 6 267 10.3 6
8 24 19 o 43 17.8 303 46,1 43 275 11.3 43
18 May 9 7 3 [+] 10 4.1 340 50.7 10 284 7.4 16
10 14 pis} [+ 24 10.0 408 38.2 24 2% 9.3 24
11 22 13 0 35 14.5 415 51.7 35 295 10.2 35
12 n 5 4} 16 6.6 432 B0.7 16 a7 9.1 18
13
14
15 [ 1 o] 1 0.4 517 1 325 1
is
Sanple Total 144 97 0 241 100.90 292 1078 241 270 26.7 241
3
4
s 43 39 4] 82 14.9 183 30.3 82 240 8.4 82
[ a1 48 0 125 23.4 226 35.3 128 285 9.4 123
7 9 7 0 16 2.9 250 36.1 16 265 7.7 16
8 1] 42 o 116 18.9 324 49.2 110 280 19.2 110
19 May 9 16 12 0 28 5.1 348 53.1 28 290 10.3 28
10 40 26 ¢ 66 12.0 395 48.% 66 296 10.0 a6
11 63 25 o 88 15.9 391 55.0 88 239 1l.1 88
12 19 9 0 28 5.1 402 52.4 28 305 9.0 28
13 1 0 0 1 0.2 454 1 313 1
14 1 1 [+] 2 0.4 475 65.8 2 318 11.3 2
15
14
Sample Tektal 243 209 [¢] 552 100.0 303 93.7 552 275 24.5 5B2
3
: 4
4 6 5 0 11 18,5 lsd4 23,7 11 234 7.4 11
1 11 ] [¢] AL 28.2 201 27.8 20 254 8.3 20
7 2 1 0 3 4.2 299 66.2 3 279 14.7 3
8 7 k! 0 10 4.1 283 39.0 10 276 9.0 10
20 May g 3 2 o 1 7.0 340 64.7 L] 288 B.7 5
10 5 2 ¢] 7 5.8 317 48.2 7 292 12.1 7
11 S 4] 0 i1 15.5 384 4786 11 307 12.1 11
12 1 0 1 2 2.8 346 33.9 2 304 6.8 2
13 0 2 [¢] 2 2.8 482 82.0 2 31 6.4 2
14
15
15
Sample Total 40 30 1 71 106.0 273 93.4 71 272 27.0 71
Contred-
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Appendix A.20. (p.7 of 8)

Sex (mmiber) Pércent
cf Mean, Nurber Mean Narber
Sarple Dates Ao Male Famale Wiknoan Total Total @) S0 Weighed (mm) SD Measured
3
4
] 13 23 Q 4 4.4 180 43.6 34 239 12.7 34
& 22 23 o 45  19.1 216 40.6 45 253 11.3 a5
7 10 4 1) 14 5.9 275 38.% 14 270 1.2 i4
B 26 i8 o 44 1B.6 326 45.6 44 28l 9.5 44
21 May ] 7 7 o 14 5.9 366 45.2 14 291 6.0 14
10 18 10 0 28 11.8 383 55.9 28 294 11.32 28
11 23 12 o] 35 14.8 395 47.8 a5 297 9.0 35
1z 12 8 & 20 B.5 417 45.5 20 4 7.5 20
13 0 1 Cc 1 0.4 458 i 317 1
14 1 G G 1 J.4 464 i 322 1
15
16
Sample Total 132 104 [+] 236 100.0 309 9§7.0 236 276 24.5 236
3
4
5 14 15 Q 28 26.1 191 59.4 29 238 10.3 29
& 21 13 ¢} 34 30.6 231 47.2 34 254 13.5 34
7 2 3 0 8 4.5 249 35.8 s 262 5.8 5
8 6 1 s} 7 6.3 343 B4.5 7 285 11.8 7
22 Vay 9 2 2 Q 4 3.6 311 9.2 4 280 7.2 [
10 [ 3 Q ] 8.1 344 73.2 g 289 16.3 9
i1 8 4 4] 12 1i0.8 421 51.B 12 30 7.7 12
12 3 7 0 10 5.0 450 51.3 16 314 6.5 19
13 o] 1 0 1 B.2 286 1 274 1
14
15
16
Sample Total 62 49 0 311 100.0 281 1¢4.7 111 267 28.8 111
3
4 1 4} 0 1 1.2 108 1 224 1
5 6 10 Q is 18.6 155 19.7 i6 236 8.5 16
& 12 8 0 20 23.3 198 26.8B 20 252 5.6 20
7 3 1 0 4 5.7 20¢ 35.3 4 270 11.7 4
8 5 7 0 12  14.0 326 47.1 12 281 8.2 12
23 May 2 2 0 Q 4 2.3 347 52.3 2 294 12.7 2
10 7 3 Q 10 1.6 369 5&.8 10 280 19.8 10
11 2] 5 0 13 15.1 385 78.3 13 305 10.4 13
12 2 3 3 & 7.0 386 £3.0 ] 298 B.5 [
13 1 0 0 1 1.2 408 1 301 1
14
15 1 0 0 1 1.2 454 1 307 1
1ls
Sanple Total a8 35 3 8 100.0 278 106.3 88 271 27.8 B8

~Contirmed-
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Appendix A20. (p. 8 of 8)

Weight Lergth
Sex. {mmber) Pereent
of Mazmt Murber  Mean Nurtbey
Sample Dates e Male Female Unmown Tetal Total {g) S0 Weighed (mn) SO Measared
3

4 1 o o] 1 Q.0 105 1 224 1
5 47 131 ¢ 278 10.2 173 356 278 238 10.3 278
& 278 p:1- o 484 17.0 227 39.0 484 255 10.7 464
7 58 24 1 93 3.4 279 45.2 53 270 11.3 93
[} 256 211 [} 507 1B.é6 327 48.8 507 281 1c.6 507
1-23 May s a2 64 4] 156 5.7 36l 50.4 156 251 9.8 156
16 235 151 1 387 14.2 390 54.4 387 29 1i0.8 387
11 327 222 2 351 20.2 407 55.1 551 301 10.3 &85k
12 139 104 5 248 8.1 427 58.5 4B 306 10.3 248
12 9 2] o 18 2.7 432 B7.8 18 311 13.0 18
14 [ 1 4] 7 0.3 445 50.5 7 313 8.5 7
15 3 5 ¢} g 0.3 498 €9.3 B 321 8.0 g
18 i 3 [4] 4 0.1 438 31.1 4 311 10.1 4
&ll Samples Combined 1584 1124 9 2727 1w0.¢ 331 98.0 2727 281 24.6 2727

Sex Corposition 58.6 41.4

Triaged 222 174 ¢] /6 14.5 323 97.1 396 281 24.7 39
Sex Compogition 56.1 43.%
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Appendix B.1. Age, sex, and size composition of Pacific herring caught by commercial purse seine

Togiak Section, 12-13 May 1989.
Sex Gonad Maturdty (%)
oo, o, o. Total . Male Femzle
Savple Detes Age Male Feale Unknown o, loknown Green Ripe Spawnout Undmewn Green Ripe Spawnoat
3
4 0 1 0 1 .0 0 .0 100.0
5 a5 25 4] 50 .0 4.0 76.0 20.0 .0 32.0 48.0 20.0
) 21 31 0 52 .0 9.5 §57.1 33.3 .0 45.2 29.0 25.8
7 6 11 [+ 17 .0 .0 66.7 33.3 .0 3.4 M5 9.1
8 24 22 [¢} 46 .0 .00 78.2 20.8 .0 31.8 E50.0 18.2
12 My 9 14 13 2] 27 .0 7.1 50.0 42.9 0 A1 61.5 15.4
10 30 23 [¢} 53 0 3.3 60.0 36.7 .0 2.7 80.9 30.4
11 33 42 G el 0 .0 78.8 21.2 .0 1.0 52.4 28.6
12 10 16 0 26 .0 10.0 60.0 ac.e .b 6.3 813 12.5
13 0 2 [+ 2 .0 .0 50,0 50.0
14 2 2 o 4 .0 D 100.C R+ .0 .0 160.0 .0
15 1 0 ¢ 1 0 0 100.0 .0
16
Saple Tetal 166 188 Q 354 .0 3.6 68.7 27.7 .0 25.0 B2.1 22.9
3
4 1 0 [+} 1 .0 .0 100.0 0
5 34 30 [ 64 .0 0 §7.1 2.9 .0 13.3 83.3 3.3
g 28 k1] 0 [x3 .a .0 87.5 12.5 .0 i5.4 82.1 2.6
7 8 11 [0} 19 .0 .00 750 25.0 0 18.2 63.6 18.2
8 20 35 o 85 .0 .0 9c.a 10.¢ .0 1.4 743 14.3
13 May g 5 9 0 14 -0 .0 10C.0 @ .0 .0 BB.g2 11.1
16 17 18 0 35 .0 .0 B8.2 1.8 .0 11.1  66.7 22.2
1 31 33 0 64 .0 b 5.3 8.7 .a 12,1 59.7 18.2
12 12 13 a 25 .0 .0 833 16.7 .Q G 76.9 23.1
13 0 3 0 3 .0 0 66.7 33.3
14 1 o] 0 1 [ 0 100.0 .0
15
s
Sarple Total 183 191 0 344 .0 .0 80.2 9.8 .0 1.5 75.8 12.¢6
- 3
4 1 1 o 2 N3 .0 100.0 0 0 e L0 100.0
5 58 58 o ils .0 1.7 &8.1 10:2 0 21.8 67.3 10.%
1 45 70 0 115 .0 4.4 T3.3 22.2 9 28.6 58.6 12.9
7 14 22 0 36 O .0 T7L.4 28.86 .0 27.3  5%.1 13.¢
8 44 57 0 101 0 .0 B4.1 15.% .0 19.3  64.9 15.8
12-13 May B 15 22 1] 4L 0 5.3 83.2 31.6 0 3.6 72.7 13.6
1G 47 41 0 88 B 2.1 7.2 27.7 0 %.8 634 26.8
11 b4 75 0 139 R .0 84.4 i5.6 .0 16.0 60.0 24.0
12 22 29 o] 5t .0 4.5 72.7 22.7 .0 3.4 723 17.2
3 [ 5 v} 5 .0 4 60.0 40.0
14 3 2 o] 5 0 0 100.0 .0 .0 ¢ 100.0 .0
15 1 Q 0 1 .0 .0 100.0 .9
18
A1l Samples 319 378 0 698 .0 1.9 79.0 19.1 .0 18.2 64.1 17.7
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Appendix B.2. Age, sex, and size composition of Pacific herring caught by commercial purse seine
Hagemeister Section, 12-13 May 1989,

Sex Conad Maturity {%)
oo, o, o, Total Male Famale

Samle Dates Age Male Female Unknown no. Unknown Green Ripe Spewnout Unkown Green Ripe  Spawnoat
3
4.
5 4 8 [ 12 .0 50.0 50.0 .0 0 37,5 375 28,0
) 9 8 Q 17 .0 333 44.4 22.2 Q 37.5  R0.G 12,5
7 3 6 0 9 .0 8 333 66.7 .0 16.7 6&6.7 16.7
] 36 24 0 60 2.8 25.0 350.0 22.2 .0 208 62.5 16.7

12 Mey 9 13 4 o} 17 .0 385 385 23.1 .0 25,0 75.0 K¢
10 22 25 0 47 .0 45.5 50.0 4.5 Q0 200 4.0 16.0
11 38 38 0 78 .0 23,7 &5.8 10.5 .0 2.6 5.7 2.6
12 41 45 0 B& .0 34.1 58.5 7.3 .0 13.3 77.8 8.9
13 Q 3 v} 3 .0 .0 100.0 .0
14 3 i o} 5 .0 6 100.0 .0 .0 .0 100.0 .0
15
16

Sanple Total 169 183 o 332 .6 30,8 B5.0 13.6 A 15.3 ™M.2 10.4
3
4
5 7 2 o} 9 .0 28.6 14.3 572.1 .0 L1000 .0
8 12 13 0 25 .0 16.7 50.0 33.3 0 38.5 6l1.5 .0
7 6 3 0 3 0 .0 B6.7 33.3 .0 33.3 86.7 .0
8 29 27 0 58 .0 3.4 B5B.6 37.8 .0 18.5 59.3 22,2

13 May 9 7 8 ¢} 15 0 143 57.1 28.8 .0 .6 7500 25.0
10 30 27 0 57 .0 0 83.3 &.7 .0 14.8 B85.2 .0
11 46 41 o 87 g 4.3 €74 28.3 0 7.3 B2.9 9.8
1z 32 38 0 78 .0 3.1 s3.8 28.1 .0 2.6 52.1 5.3
13 2 3 [} 5 No! .0 50,0 50.0 .0 .0 100.0 .0
14 2 3 Q 5 .0 .0 100.0 .0 .0 33.3 66.7 .0
15 1 2 o 3 .0 .0 .0 10000 .0 .0 100.0 .0
16

Sanple Total 174 187 0 341 .0 5.2 66,7 2B.2 0 12,0 T3.6 8.4
3
4
5 11 10 0 2% .00 364 273 36.4 .0 30.0 5C.0 20.¢
6 21 21 0 42 .0 23.8 47.6 208.8 .0 3|.1 57.1 4.8
7 9 9 0 18 .0 .0 55.6 44.4 .00 222 667 111
8 65 51 0 116 1.5 15.4 53.8 29.2 .0 19.6 0.8 15.6

12-13 May 9 29 1z 0 32 .0 30,0 45.0 25.0 .0 8.3 75.0 16.7
10 52 52 0 104 0 19.2 75.0 5.8 .0 17.3 7.0 7.7
11 B4 79 o0 163 .0 13.1 65.7 20.2 .0 5.1 88.6 6.3
12 73 B3 0 158 .0 205 63.0 16.4 .0 8.4 B84.3 7.2
13 2 & 0 8 .0 .0 50.0 50.0 .0 .0 100.0 .0
14 5 5 Q. 10 .G 00 100.0 .0 .0 20.0  80.0 .0
35 1 2 0 3 .0 .0 .0 160.0 .0 00 100,0 .0
18

All Samples 343 330 0 &73 3 17.8 &0.9 21.0 0 13.6 7.0 %.4
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Appendix B3, Age, sex, and size composition of Pacific herring caught by commercial purse scine
Pyrite Point Section, 12-13 May 1989.

Samle Dates Foe Male Fomale Unkrxwn o, Unkmosn Green Ripe Spawnout Unknown (xeéen Ripe  Spawnoul
3
4
5 3 1 0 4 .0 33.3 66.7 .0 0 100.0 .G .0
6 2 2 4] 4 .0 .0 .0 A00.0 .0 50.0 50.0 .0
7 2 5 a 7 .0 L0 50,0 50.0 .0 .0 100.0 .0
g 21 21 Q 42 .0 .0 95.2 4.8 .0 3.8 714 4.8
12 May 9 9 14 [ 23 .0 .0 T8 22.2 .0 0 82.9 7.1
1c 41 17 0 58 .0 4.9 90.2 4.9 .0 .0 %41 5.9
pul 37 28 ¢ &6 .0 2.7 89.2 8.1 .0 3.8 75.9 10.3
12 27 27 G 54 .0 3.7 92.6 3.7 .0 1.3 85.2 3.7
13 2 2 ¢ 4 .0 O 100.0 -0 Q .0 100.9 .0
14 4] 1 0 1 .0 .0 100.0 .0
15
16
Sarple Tokal 144 s 0 263 .0 3.5 88.2 8.3 .0 11.8 B2.4 5.%
3
4
5
6 3 1 o 4 .0 .G 100.0 .0 .0 .0 100.¢ .0
7 1 2 0 3 0 0 160.0 g .9 .0 14%.0 R
8 4 8 0 12 .0 .0 108.0 .0 .0 12.5 87.5 Ry
13 May E] 3 1 V] 4 .0 .0 100.D .0 .0 .0 100.0 .0
10 23 12 0 35 .0 .0 100.0 .0 .0 .0 100.0 G
11 15 13 ¢ 28 .0 .0 100.0 .0 .0 15.4 B4.6 .G
12 13 ? 0 20 .0 0 523 7.7 .0 14.3  85.7 .0
13 v] 1 0 1 .0 .0 180.0 .0
14 1 0 0 1 9 .0 100.0 .0
15
16
Sarple Total 63 45 [ io8 0 .0 98.4 1.6 Rl g.9 9.1 .0
3
4
5 3 1 0 4 0 33.3 66.7 2 .0 100.0 .0 .0
) 5 3 0 8 A .0 80.0 40.0 0 33.3 66.7 .0
7 3 7 0 10 Ril .0 66.7 333 .0 .0 100.0 .0
8 25 29 [+} 54 .0 L 56.0 4.0 .0 20.7 78.9 3.4
12-13 May ] 12 15 0 27 .0 .G 83.3  18.7 .0 .0 93.3 6.7
10 64 29 0 93 .0 3.1 23.8 3.1 .0 .0 %.6 3.4
11 &2 42 8} 94 .0 1% 923 5.8 .0 14.3 78.8 7.1
12 40 34 o} T4 .0 2.5 92.5 5.0 .0 11.8 8:.3 2.9
13 2 3 0 s 0 .0 100.0 .a .Q .0 300.0 .0
14 1 1l 0 2 .0 .0 100.0 .a .0 .0 100.0 .0
15
15
All Saples 27 164 0 371 .0 2.4 S91.3 6.3 .0 11.0 B4.3 4.3
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Appendix B4. Age, sex, and size composition of Pacific herring caughtby commercial purse seine

Cape Newenham Section, 13 May 1989.
Sex Gonad Maturity (%)
no. mo. no. Total Male Farale
Sample Dates Age Male Female tnknown no. Unknown Green Ripe Spawnout Wnknown Gresn Ripe  Spewnout
3
4
5 1 o] 0 1 .0 .0 100.¢ 0
[ 2 0 0 2 .0 0 100.0 @
7 1 3 ¢} 4 .@ .C 1c0.0 .a .0 .0 33.3 66.7
8 8 g 0 7 .0 0 780 25.0 .Q .0 100.0 84|
13 May 5 3 3 0 & .0 .0 100.0 .0 .0 .0 100.0 .Q
110 11 6 [s] 17 -0 .0 100.0 .0 .0 .0 100.0 .0
1T 19 17 0 36 0 L 10000 0 .0 .0 100.0 .0
12 17 14 ] 31 .0 .0 180.0 .0 0 7.1 82.9 .0
13 E) ¢ 0 3 .0 .0 100.0 Nl
14 0 1 o4 1 .0 .0 100.0 ]
15 o] 2 0 2 il .0 100.0 .0
16
Sample Total &5 55 0 120 .0 0 %6.9 3.1 .0 1.8 %5 3.6
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Appendix B5. Age, sex, and size composition of Pacific herring caught by commercial purse seine
Togiak, Hagerneister, Pyrite Point and Cape Newenham sections, 12-13 May 1989.

Sene Gonad Maturity {%)
no.  no. no. Tetal Male Female
Sample Dates Foe Male Female Unknown Do. Unknown Green Ripe Spawncut Ukoown Greem Ripe  Spawnout
3
4 Q 1 0 1 .0 .0 .6 100.¢
5 32 34 0 66 0 125 7.9 15.6 .0 35.3 4.1 20.6
[ 32 41 0 73 0 15.6 350.0 34.4 0 43.9 34.1 22.0
7 11 22 o 33 ] .0 34.5 45.5 .0 22.7 68.2 9.1
8 :28 687 o] 148 1.2 1.1 70.4 17.3 .0 25.4 81.2 13.4
12 May & 36 il 0 a7 .0 16.7 52.8 30.6 0 12.9  T7.4 8.7
10 93 65 0 158 0 4.0 71.0 15.1 .0 0.8 70.8 18.5
11 108 109 0 217 .0 9.3 77.8 13.0 Nl 11.¢ 73.4 14.7
12 78 88 0 166 .0 20,5 70.5 5.0 .0 11.4 BB.7 8.0
13 2 7 1] 9 .0 .0 100.0 A .Q .0 85.7 14.3
14 5 =3 o] piv 0 £ 100.0 0 .0 .0 100.0 .0
15 1 0 4] 1 .0 A 300.0 ]
16
Sample Tetad 479 470 Q %49 2 13.2  69.7 16.9 .0 18.3 67.4 4.3
3
4 1 4] Q 1 .0 .0 100.0 .0
5 42 32 O 74 .0 4.8 B3.3 11.9 .0 12.5 84.4 3.l
] 41 x o 94 .0 4.9 78.0 17.1 .0 20.8 77.4 1.9
7 16 13 0 35 .0 .0 75.0 25.0 .0 15.8 63.2 21.1
a 6l 73 0 140 .0 1.6 173.8 24.6 .0 12,7 T2.4 3.9
13 May E) 18 21 [} 39 0 56 B3.3 11.1 B -0 85.7 14.3
10 Bl 63 0 ldd 0 L0 95.1 4.9 0 9.5 84.1 6.3
11 111 104 o 215 0 1.8 83.8 14.4 .0 8.1 BL.7 5.6
12 74 72 0 146 .0 1.4 B2.4 16.2 .0 4.2 88.9 6.9
13 5 7 0 12 0 0 80.0 20.0 .Q . 85.7 14.3
14 4 4 o] 8 .G A0 10000 A .0 2.0 7.0 .0
15 1 4 ) 5 .0 0 .0 100.0 0 .0 100.¢ 0
16
Sample Total 455 458 [ 913 Ny 2.0 83.3 4.7 .0 16.3  Bl.9 8.7
3
4 1 1 g 2 .C .00 100.0 0 .0 .0 .00 100.¢
8 74 66 {0 140 .G 8.1 78B4 i3.5 .0 24.2 63.6 12.1
6 73 94 '3 1e7 .0 9.6 65.8 24.7 0 0.5 GB8.% 10.8
7 27 41 i 68 .0 .0 66.7 33.3 .0 19.5 65.9 14.8
B 142 146 a 288 i) 7.0 T8 20.4 Ns] 18.5 67.8 13.7
12-13 May 9 54 52 ol 106 .G 13.0 63.0 24.1 .0 7.7 B80.8 11.8
10 174 128 4 302 .0 7.5 82.2 10.3 .a 1.2 77.3 12.5
i1 215 213 0 432 .0 5.5 80.8 13.7 .0 0.3 7.5 12.2
12 152 150 0 312 .0 1.2 78.3 12.5 ) B.1 B4.4 1.8
13 7 14 [¢] 21 0 .0 85.7 14.3 .0 .0 B85.7 14.3
14 E] 9 0 18 .G .0 100.0 .0 .0 11.1 88.9 .0
15 2 4 o [ @ .0 50.0 50.C .0 .0 100.0 Ry
16
Al) Samples 834 528 D 1862 1 .7 783 15.8 2} 4.3 7.1 11.5
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Appendix B6. Age, sex, and size composition of Pacific herring caught by commercial gillnet

Knlukak Section, 9-14 May 1989.
Sex Gonzd Maturity (%)
no no. o ‘Total Male Femalie

Sample Dates Age mleFBmlewﬂmnmtm)mmemmpeSpavmmmhanmmmpeSpmmm

3
4
5 1 1 0 2 .0 .6 100.C 0 .0 .0 100.0 .0
§ 19 17 0 35 .0 57.9 42.1 .0 .0 28.4 70.6 .0
7 12 8 0 20 .0 25.0 68.7 8.3 .0 12.5 87.5 .0
8 43 35 [} 7 .0, 44,2 55.8 .0 .0 5.7 4.3 .0
9 May 9 12 i9 o 21 .0 333 667 .0 0 263 M7 .0
i0 21 22 0 43 D 381 6l.g .0 .8 182 7.3 4.5
1n 40 i) 1 70 .0 15.0 B2.5 2.5 0 13.8 B6.2 .0
iz 25 26 ] 5l 8 400 s0.0 .0 .0 15.4 80.B 3.8
13 2 1 o 4 .0 23.3  66.7 .0 .0 0 100.0 .0
14 z 2 0 4 .0 .0 100.0 .0 .0 80.0 50.0 .0
15
16
Sample Total 178 160 1 339 .0 34.8 64.0 1.1 .0 18.3 82.5 1.3
3
4
5 1 0 0 1 0 .0 100.0 .0
[ 17 9 0 26 ] .0 100.0 .0 .0 .0 100.0 .0
? 5 [ 0 10 ¢ .0 100.0 .0 .0 0 100.0 .0
8 48 15 ] 63 0 .0 97.9 2.1 .0 .G 100.0. .a
14 May 9 25 L] ) 34 0 .0 100.0 .0 .0 12,5 87.5 .0
16 33 22 ¢ 55 o} .0 100.0 .0 .0 0 90.9 9.1
11 64 28 0 ¥l 0 .0 100.C .0 .0 .0 100.0 .0
12 23 14 o 37 0 .0 100.0 0 .0 .0 100.0 .0
e} 4 2 o & 0 . 100.0 .C .0 .0 1000 .0
14 4 1 0 5 0 .0 10C.0 .0 .0 .0 100.0 .0
15 1 1 0 2 0 0 100.0 .0 .0 .0 100.0 .0
16
Sample Total 25 108 & 331 .0 .0 99.8 .4 R 1.0 9.1 1.9
3
4
5 2 1 0 3 .0 .6 100.0 .0 .0 .0 100.0 .0
1 3% 26 ¢ 62 .0 30.6 6%.4 .0 .0 18.2 B0.8 .0
7 17 13 o 30 .0 17.6 76.5 5.9 .0 7.7 92.3 .0
8 [+ 50 0 141 0 209 78.0 1.1 .0 4.0 96.0 0
9-14 May 9 kY] 28 0 85 . 10.8 89.2 0 0 2.2 77.8 .0
20 54 44 0 98 .0 14.8 85.2 .0 .a 9.1 84.1 6.8
11 104 57 1 182 .0 5.8 93.3 1.0 .0 7.0 $3.0 .6
12 48 40 o 88 .0 208 79.2 .0 .0 10.0 87.5 2.5
13 7 3 [ 10 0 14.3  85.7 .0 .0 .0 100.0 .0
14 6 3 0 g 0 .0 100.0 .0 L0 33,3 68.7 .0
15 1 i 0 2 0 .0 100.0 .0 0 .0 100.0 .0
16
Al Saples 403 266 1 &0 0 15,4 83.9 .7 0 10.2  88.3 2.5
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Appendix B.7. Age, sex, and size composition of Pacific herring caught by commercial gillnet

Numavachak Section, 9-14 May 1989.
Sex Gomad Maturity (%)
no. . TO. Total Male Famale
Savple Dakes Rge Male Female Unknown 1o, Uhiown Green Ripe Spownout Unkmown Green Ripe  Spawnauc
3
L]
5 1 ¢l o 1 0 .0 100.0 .G
6 5 2 0 14 .0 20,0 80.0 N .0 44.4 355.6 .0
K & 4 0 10 K] 16.7 83.3 .0 GO 2.0 75.0 .0
8 40 32 0 T2 .0 i7.5 80.0 2.5 N 8.3 78.1 3.1
9 May 3 15 & 0 21 .0 20,0 73.3 6.7 O 15.7 66.7 16.7
10 31 27 Q &3 .0 12,9 B3.9 3.2 .0 1.1 88.9 0
11 41 28 Q [5:] .0 12.2 £85.4 2.4 .0 7.1 85.7 7.1
1z 21 14 ) 35 .0 23,8 65.7 9.k Q0 L 823 7.1
13
14 2 2 0 4 .0 .0 100.0 .0 N 50.C A B0.G
15 ¢ 2 0 2 .0 .0 100.0 .0
16 [ 1 0 1 0 .0 108.0 0
Savple Total 162 125 0 287 0 16.6  BO.2 3.7 .0 14.4 80.B 4.8
3
4
B 0 1 ¢ 1 .0 .8 100.0 .0
5 11 18 0 239 0 .0 100.0 .0 0 5.6 77.8 16.7
7 13 8 Q 21 .a .0 82.3 7.7 0 .0 100.0 .0
8 41 24 0 65 .0 L 707 28.3 R .0 62.5 37.5
14 ¥ay B 14 7 0 2 .G 0 7.4 28.6 0 4.3 71.4 14.3
10 32 23 ¢ ) .0 .0 584 40.6 .0 .0  56.5 43.5
11 57 35 Q 82 .0 .0 B4.9 35.1 0 1.4 42.9 45.7
12 25 24 0 49 .0 .0 5s.0 44.0 .0 4.2 62.5 33.3
13 2 6 4] g 0 .0 .0 180.0 .0 .0 50.0 50.0
14 5 0 Q 5 .0 .0 40.0 60.0
15 1 0 ¢4 1 .0 .0 100.0 .0
15
Sample Tocal 201 146 ¢ 347 .0 .0 67.2 32.8 .0 4.8 61.0 34.2
3
4
5 1 1 o 2 .0 0 100.0 .0 .0 .0 100.9 .0
& 16 27 ] 43 .0 6.3 931.8 0 .0 18.5 70.4 11.%
7 18 12 jt) a1 .0 5.3 89.5 5.3 .0 8.3 51.7 .0
g 81 58 Q 137 .0 B.6 5.3 15.0 .0 107 Tl.4 17.%
9-14 Fay 9 29 13 0 42 -0 10.2  72.4 17.2 D 15.4 £9.2 15.4
i} 63 a0 ] 113 .G 6.3 7Ti.4 22.2 .0 6.0 4.0 20.0
11 %8 &3 [¢] 161 .0 5.1 735 21.4 0 9.5 €l.% 28.8
12 46 38 o 84 .0 10.9 638 28.3 .0 2.6 T3.7 23.7
13 2 [ 0 8 .0 0 0 100.0 .0 .0 50.0 5G.0
14 7 2 4] 9 .0 .0 57.1% 42.9 ¢ 5.0 .0 50.0
15 1 2 0 3 .0 .0 100.0 .0 .0 O 100.0 .Q
16 Q0 1 0 1 .0 0 100.0 R
All Samples 363 271 Q 634 .0 7.2 73.0 19.8 .0 8.2 0.1 20.7
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Appendix B8, Age, sex, and size composition of Pacific herring caught by commercial gillnet
Kuhuikak and Nunavachak sections, 9-14 May 1989,

Sexx Gonad Maturity (%)
no.  no. . Tatal Male Female

Sample Dates Ige Male Famale Unknown mno. Udimown Green Ripe Spawnout Unknows Green Ripe  Spawncut
3
4

5 2 1 ] 3 .0 .0 100.0 .0 .0 .0 100.0 .0

6 24 26 0 50 .0 50.0 50.0 .0 .0  34.6 65.4 .0

7 18 12 0 30 00 2.2 722 5.8 .0 16.7 83.3 .0

8 83 57 0 1s0 .0 313 87.5 1.2 .0  11.9 B6.6 1.5

9 May 9 a7 25 0 52 .0 25.9 0.4 3.7 L 240 2.0 4.0

16 52 49 ¢ 101 L 231 75.0 1.9 0 14,3 837 2.0

1 aL 57 i 139 00 13.6  84.0 2.5 .0 0.5 B8s.0 3.5

12 48 a0 2 86 0 32.6  63.0 4.3 .0 10.0 85.0 5.0

3 3 1 0 4 O 33.3  66.7 .0 .0 .0 100.0 .0

14 4 4 o 8 .0 .6 100.0 .0 .0 50,0 25.0 25.0

15 0 2 0 2 .0 .0 100.0 0

18 0 1 a 1 .0 .0 100.0 .0

Sample Total 340 285 1 626 .00 25,9 71.8 2.4 0 15.4 1.8 2.8
3
. 4

: 5 1 1 o 2 .0 .0 100.6 .0 0 L0 100.0 .0

; & 28 21 ] 55 ] .0 100.0 5] .0 3.7 B85.2 1.1

: 7 18 13 0 31 .0 0 54.4 5.6 .0 0 100.0 .0

8 8g 39 0 128 .0 0 B5.4  14.5 .0 .0 7.9 3.1

14 May 5 39 16 0 55 .0 .0 88,7 10.3 .0 13.3 80.0 6.7

10 €5 45 0 10 .0 .0 B0.0 20.G .0 .0 73.3 2.7

1 121 63 0 184 %] .0 8.5 16.5 .0 6.3 68.3 25.4

12 48 38 [} 86 .a 00 7Tl 223 .0 2.6 7.3 2.1

13 & 8 o 14 .0 0 B66.7  33.3 .0 .0 62,5 37.5

14 9 1 0 10 . .0 66.7 33.3 .Q .0 100.0 .0

15 2 1 0 3 .0 .0 100.0 .0 .0 .G 100.0 .0
16

Sample Total 426 252 0 67 .0 .0 84.3 15.7 .0 3.2 7wl 20.7
3
4

5 3 2 9 5 .0 .0 100.0 0 .0 .0 100.0 .0

6 52 53 0 105 .0 231 8.9 .0 .0 18.89 755 5.7

7 3% 25 0 61 .0 111 83,3 5.6 .0 8.0 92.0 .0

‘ 8 172 108 0 zm 0 151 76.7 8.1 .0 7.5  83.0 9.4

9-14 May 9 56 41 0 107 0 0.6 81.8 7.6 .00 26,6 T75.0 5.0

16 17 94 ¢ 21 .00 1843 s 120 .0 7.4 78.7 13.8

1 202 120 L 323 .0 S.4 83.7 10.% .0 8.3 76.7 15.0

12 94 78 o 172 .. 180 7.2 13.8 .0 6.4 B80.8 12.8

13 9 9 o 18 00 111 867 22.2 .0 0 867 3:3.3

14 13 5 0 18 .0 .0 7883 231 .0 40.Cc 40.0  20.0

15 2 3 0 5 .0 .G 100.0 .0 .0 0 100.0 N

16 ] 1 ¢ 1 .0 .0 1p0.0 -0

All Samples 766 537 1 1302 00 115 787 9.8 [ 5.7 7%.1  11.2

94



Appendix B.9. Age, sex, and size composition of Pacific herring canght by test commercial purse seme

Kuhikak Section, 7 May 1989.
Sext Gonaxd Maturity (%)
. o 0. Total Male Female
Sanple Dates A= Male Farale Uloown no. U Oresm Ripe Spawnout Unkoown Green Ripe Spawnaut:
3
4
5 o 1 aQ 1 .0 .0 200.0 .0
6 4 i ] 5 .0 25.0 7.0 0 .0 .0 100.0 .0
T 1 0 a 1 .0 100.0 il 0
8 3 3 a 6 .0 333 667 0 .0 .6 100.0 .0
7 May 9 1 0 4] 1 0 G 100.0 .0
10 5 4 0 9 .0 .6 100.0 0 0 25.0 75.0 .0
1 [ 4 0 Z0 .0 41000 0. .0 286 TL.2 .0
12 5 2 ! 7 .0 200 80,0 .0 .0 .0 100.0 .0
13 2 1 0 3 .0 .0 100.0 .0 0 .0 100.0 .0
14 ] 2 ) 2 0 50.0 350.0 0
15
16
Sample Total 27 28 c 55 R+ 14.8 85.2 .0 Rt 2.4 8.8 .0

T
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Appendix B.10. Age, sex, and size compuosition of Pacific herring caught by test commercial purse seine
Nunavachak Section, 20 May 1989,

Seng Gaad Macurity (%)
no. o, no, Total Male Famale
Sample Detes Aje Male Famale Unknows o, Uokoown Green Ripe Spewnout imimown Green Ripe Spawnous

3
4
5 43 53 0 36 .6 .0 2.3 97.7 <0 .0 .0 100.0
6 30 23 0 53 .0 .0 -0 100.0 .0 0 .0 100.0
7 4 2 o] 3 .0 .0 .0 100.0 .0 .G .0 100.9
B 4 s Q 8 ] .0 .0 100.0 0 .0 .0 loD.o
20 May ] 1 0 o] 1 .0 .0 .0 1000
10 1 1 ] 2 -0 .0 .2 100.0 0 .0 .0 100.0
11 4 1 4] 5 0 .0 25.0 5.0 .9 0 .G 100.0
12 1 1 +] 2 R4 0 .00 100.0 0 G .0 100.0
13
14
15
15
Sample Total i 86 ¢] 174 0 0 2.3 57.7 .8 .0 0 100.0
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AppendixB.11. Aggsex,andsizewmpwﬂimof?aﬁhenhgwghtby&stmmumrdalmnses&ne

Togiak Section, 5-10 May 1989.
Sext Gonad Matzdty (%)
. hon no. Total Male Farale

Senple: Dabes Ae Mala FPemale Unknown no. Ihkoown Green Ripe Spawnout Il Greeny Ripe Spawodt

3
4
5 1 5 o &  100.0 0 .0 .0 L0 100.0 .0 0
6 6 13 ) 19 100.0 .0 .0 .0 .0 100.0 .0 0
7 1 3 0 4 100.0 .0 .0 .0 .0 100.0 .0 0
8 13 21 0 34 100.0 .0 .0 .0 .0 100.0 .0 0
5 May 9 4 4 0 8  100.0 .0 .0 0 .0 100.0 .0 0
10 19 14 ] 33 100.0 .0 .0 .0 .0 100.0 .0 o
11 21 1% 0 40 100.0 .0 .0 .0 .0 100.0 0 0
12 3 14 ] 17 100.9 .0 .0 .0 .0 100.0 .0 ¢
13 0 2 0 2 .0 100.0 .0 o}
14
15
18
Saple Total 68 55 ¢ 162  100.0 .6 .0 .0 0 100.0 .8 .0
3 .
4 -
5 S o 1 o 1 6 100.0 0 .0
3 12 4 o 6 .0 1060.0 .0 ) 0 100.0 XY .0
7 <0 1 o 1 0 109.0 .0 .0
8 6 4 0 10 .0 100.0 ] .0 0 100.0 .0 .0
7 May 9 1 4 o 5 .0 1c0.0 0 .0 2 100.0 .G .0
10 .3 10 o 12 .0 100.0 0 0 .4 100.0 .0 .0
11 g 9 o 17 .0 100.0 0 .0 .0 88,9 11.1 .0
12 L4 10 ) 14 .0 100.0 0 0 0 100.0 .0 .0
13 0 2 o 2 .0 100.0 .0 .0
14 0 1 o 1 .8 100.0 .0 .0
15
15
Sample Tocal 24 46 0 70 .0 10¢.0 .0 .0 .6 97.8 2.2 .0
3
4
5 0 3 ) 3 0 100.0 o .0
6 5 7 0 12 .0 100.0 .0 .Q .0 100.0 .0 .2
7 2 1 a 3 ¢ 100.6 .0 .0 .0 100.% 0 .0
8 6 10 0 16 ¢ 100.0 .0 .0 .0 100.0 0 .0
8 May 9 o 3 0 3 .8 100.0 o )
0 12 12 0 24 8.3  91.7 0 -0 .0 100.0 0 .0
11 15 17 0 32 .0 100.0 .0 0 .0 100.0 o .0
12 1 13 0 14 .0 100.0 .0 .0 .0 100.0 0 .0
13 0 1 o} 1 - .0 360.0 0 .0
14 1 0 0 1 .0 100.0 ) .0
15
18
Sample Total 42 &7 0 109 z.4 97.6 .0 -0 .0 100.0 .0 .0
-Contired-
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Appendix B.11. (p2 0f2)

Male

Gonad Maturity (%)
Unknown Green Ripe Spasncut Unknown Greem Ripe Spesnout

Total

js =B

Sample Dates Xge Male Femle Ubkoown 10

Sext

no. no.

o

DO OoOUOoO0O

a
2eggudmg

Noey
meccoang
igggraae

OO0 o OO0 0

-G 100.0
50.0
57.1
45.5
63.2

G
100.0
50.0
42.9
54.5

36.8

G
0
G
.0
s}
0
0

9 ey

g 1000

33.3

66.7

.0

.0 100.0

18.5 1.3

44.2 55.1 ag.2

125

%6

49

Sample Total

m st

0
33.3

100.0

.0
0

66.7

100.0

333

65.7

0
.0
.0

50.0

=.0

.G
6.7

100.0

83.3

100.0

10

100.0

.0
A

20.0
25.0

50.0
100.0

10 May

100.0

.0
Q0
0

60.0
7%.0

20.0

100.0
100.0

76.7

i3.3

0.0

3.2 93.5

3.2

6l

30

ks

Sample Total

.0
3.2

100.0

.0

40.0

16 20.0 40.0

51
17

11
kil

6.5
27.3

25.0

45.0

30.8

20

33.3 18.7 333

16.7

o o

4.5
5.3

1.8
4.8
1.8
4.5
8.8
.0
25.0

89.2
81.0
88.5
90.9
85.0
100.0

0
0
.0
0
0
0

14.3
6.8
2.7

11.4

8.6

14.3

9.1

7.9

38.7

.0 100.0

42.5
14.3
38.6
46.9
38.7
100.0

37.1
57.1
45.5
33.3

9.7

91
28
96
2
88
3

56
21
52
85
57

5-10 May

75.0

o

.0

.0

.0 100.9

4.1 7.6

B8.2

13.6

13.1

32.2 41.1

528

314

24

211 Samples.
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Appendix B.12. Age,sex,andsiZemmpusiﬁonofPadﬁchenmgughtbytestmmnﬂchlpumesdne

Hagemeister Section, 5-20 May 1989.
Sexg Gad Maturity (%)
no.  TEh y'= Tobal Male

Sanple: Dates Foe Male Femle Ulocwn no.  (rlaewm Gresn Ripe Spewnout Unlocwn Green Ripe Spawnodt

3
4
5 3 0 e} 3 160.0 .0 .0 .0
& 3 2 [+] s 160.0 ) ] .0 .0 .0 100.0 .0
7 1 1 0 2 160.0 .0 .0 .0 .0 .0 100.0 .0
8 5 3 0 8 100.0 .0 0 .0 .0 .0 100.0 .0
5 May ] 1 2 0 3 100.0 .0 .0 .0 .0 .0 100.0 0
1G & 4 0 10 100.0 .0 .0 .0 .0 .0 100.0 )
1% 11 2 0 13 100.0 0 .0 0 .8 .0 100.C 0
12 2 5 0 7 100.0 .0 .0 .0 .0 .0 160.0 .0
13
14
i5
hE
Sample Total 32 19 0 51 100.0 0 .0 .0 .0 .0 100.0 N
3 .
4 ;
5 :
& { 3 :Q 3 o 100.0 0 0
i )
B 2 B 0 10 0 100.0 .0 .0 D 87.5 12.5 .0
7 May 9 1 3 o 4 .0 .0 100.0 .0 .0 66.7 33.3 0
10 3 8 bo] 13 0 33.3 66.7 .0 .0 100.0 .0 .0
11 1 4 2] 10 o] 5.7 83.3 .0 .0 100.0 .0 .0
12 2 o] 0 2 0 .0 100.0 .0
13 1 o 0 1 7] .0 108.0 .0
14
15
18
Sarple Total 15 26 4] 43 .0 26,7 73.3 .0 .0 92.3 .7 .0
3
4
5
[3 0 1 0 1 0 100.0 .0 G
7
a 2 5 [} 7 .0 .0 100.0 .0 .0 80.0 20.0 .0
8 May 5 2 1 o] 3 .0 .0 100.0 .0 .0 1g0.0 .0 .0
10 4 9 o 13 .0 .0 100.0 .Q .0 88.s 11.1 .0
11 2 5 0 7 .0 .0 100.0 0 .0 100.0 .0 0
12 4 5 0 5 R .0 100.0 .0 .0 100.0 .0 .0
13
14
15
16
Sample Total 14 26 4} 40 .0 .0 100.0 .0 N 82.3 7.7 .0
-Contmnied-
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Appendix B2, (p2of3)

Sex Gonad Maturity (%)
ne. o ro. Total Male Female
Sample Dates Age Male Perale Unkmown no.  Upimown Green Ripe Spewncut Unkoown Green Ripe Spawnouc
3
4
g 1 [ 0 1 4] L& 180, .C
6 3 2 [ 5 .0 .4 100.0 .a -0 ¢ 100.0 Ny
7 3 1 0 [ Ry 80.0 20.0 .0 .0 1lo0.0 Ny .0
8 10 18 0 20 .0 10.0  80.0 N ] .0 40.0 &0.0 .0
9 May 9 4 8 Q 12 .0 1o0.0 .0 0 .0 75.0 25.0 .0
10 18 20 0 -1 0 33.3 66.7 .0 .0 65.0 35.0 .0
11 18 16 o 34 0 5.7 83.3 .0 Ky 8l1.3 18.8 R4
12 5] 9 Q 15 .0 50.0  80.0 N .0 7.8 222 .0
13 0 3 0 3 .0 66.7 33.3 .0
14 Q 2 ¢ 2 .0 .0 100.0 .0
15 0 1 0 1 .0 100.0 0 .0
16
Sample Total 3 72 0 137 .0 32.3 6N7 .0 .0 65.3 34.7 .0
3
4
5
1 2 1 o) 3 d 0 0 10C.¢ G 0 W0 100.0 .0
7 0 1 0 1 .0 .0 10¢.¢ .0
B 6 5 a 11 . -0 66.7 333 0 .0 40.0 B0.C B
10 May ) 3 3 0 & .0 00 100.0 .0 .0 33.3 66.7 .0
10 12 12 Y 24 .0 3.3 66.7 .0 A 3S.0 7.0 iy
1 12 25 0 38 9 %0 7.0 . .Q 15.4 B4.6 0
12 g 28 0 36 9 12,5 B7?.5 .0 .0 38.3 60.7 .0
B
14
15 0 2 [+ 2 .0 0 100.0 G
16
Sample Tecal 43 78 0 121 O 27.9 T2.1 Rl .0 2.9 731 .0
3
4
5 ¢} 2 o] 2 .0 5¢.0 50.0 0
6 1 7 0 g .0 .0 100.0 .0 .c T1.4 2B.6 .0
7 5 4 0 . .0 20.0 B0.0 .0 .C 50.0 50.0 .0
8 1 12 1} 13 0 .0 100.0 [+} .0 £8.3 25.0 156.7
11 May 9 3 6 [ g .0 .0 105.0 N .0 50.0 50.9 .0
10 8 14 0 2 .8 2.5 75.0 12.5 -0 28.6 57.1 14.3
11 13 is Q 28 s 30.8 61.5 7.7 .0 40.0  40.0 20.0
12 8 11 Q 19 .0 2 87.35 12.5 .0 8.1 .7 18.2
13 0 1 Q 1 .0 .0 100.0 .0
14
15
18
Sample Tekal 39 T2 I 111 .0 154 756.% 7.7 .0 40.3  47.2 12.5
-Contirued-
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Appendix B.12. (p.3 of3)

Sexc Corzd Maturity (%)
o, o 0. Total Male Ferale
Sarple Dates Pge Male Female Unknown 30 Uoknown Gresn Ripe Spawnout Uknown Green Ripe Spawnout
3
4
5 11 & ] 17 .0 545 27.3 18.2 .0 18,7 83.3 .0
& 17 12 o 29 .0 47.% 412 11.B .0 0 100.0 .0
7 4 o 0 4 .0 50.0 50.0 .0
8 20 15 o 35 .0 5G.0 40.0 10.0 .0 6.7 93.3 .0
20 May 9 8 0 o 6 .0 167 833 .0
10 8 4 0 12 .0 37.5 62.5 .0 .0 .0 100.0 .0
11 8 7 0 15 .0 37.5 825 .0 .0 0 B5.7 4.3
12 1 5 ] 7 .0 .0 100.0 .0 .0 .0 83.3 18.7
13
14
15
16
Sample Tekal " g0 0 125 .0 44.0 48.0 B.0 .0 4.0 92.0 4.0
3
a )
5 15 8 0 23 200 40.0 267 13.3 .0 25.0 T5.0 .0
6 26 28 0 54 ,ii.5 30.8 50.0 7.7 .0 321 67.9 0
7 i5 7 0 2 6.7 467 46.7 .0 .0 429 571 .0
8 46 58 0 104 (0.8 37.0 47.8 4.3 .0 43.1 53.4 3.4
5-20 May 9 20 23 0 43 * 5.0 25.0 70.0 .0 .0 56.5 43.5 N)
10 59 7L o 130 10.2  25.4 62.7 1.7 .0 50.7 4¢6.5 2.8
1 70 il 6 145 15.7 20.0 62.% 1.4 0 42,7 52.0 5.3
12 a1 &4 0 8% . §.5 12.9 T7.4 3.2 .0 37.5 57.8 4.7
13 1 4 ] 5 .0 .0 100.0 .0 0 506.0 50.0 .0
14 0 2 ] 2 .0 0 100.0 .0
15 0 3 ] 3 .0 33.3 66.7 .0
16
All Samples 283 343 ¢ 626 11.3  26.9 58.7 3.2 0 42,9 53.9 3.2
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Appendix B.13. Age, sex, and size composition of Pacific herring caught by test commercial purse
seine Pyrite Point Section, 11 May 1989.

Sex Gonad Maturity (&)
. ne. o, Tetal Mele Farale
Sample Dates 2Age Male Female Unknown  no.  Unknowd Green Ripe Spewnout Unknown Green Ripe Spanout
3
4
5
3
7 0 1 4] 1 .0 .0 10c.C .G
B 5 3 ] 8 .0 o 809 20.0 Q O 66,7 33.3
11 May 9 2 0 e 2 .0 .6 100.0 .0
10 11 9 0 20 .0 .0 106.0 -0 .0 E5.6 44.4 0
11 11 13 Q 24 .0 9.1 8%0.8 .0 .G 23.1 78,8 .0
12 B 7 o} 13 .0 o 100.0 a .0 42.9 571 .0
13 o] 1 o] 1 00 100.0 0 0
14 2 0 0 2 .0 .0 loc.c .0
15
18
Sarple Tetal 37 34 o 71 .0 2.7 8%4.8 2.7 .0 35.2 61,8 2.9
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caught by test commercial purse
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‘ogiak Hagemeister and Pyrite Point sections,
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composifion
Kuhtkak Nunavachak, T

Appendix B.14. Age, sex, and size
seine

520 May 1989.

Spemout

Ripe

Female

3]

Gonad Maburity (%)
Speprnt Enknown

Maie

(reen B4

Total
no, [knon

Bample Dates

-

0

100.0
1.3

.a

86.7

.0

25.0

5.0

.0

100.0

3
42

.5

87.5

100.0

18

coocoo
@ oyn e g
SRR
Rl B
BEREE
—
@eeee
Qooo
eeae
8888
Hddd
A9aan
[l o R = i =)
vaHao
N o
™ ™M
[ =]
—

5 May

16.7

83.3

.0

214 100.0

¢

114

100

Sample Total

50.0

50.0

12.5

87,5
100.0

50.0

50.0
100.0

14

.Q
26.7

.0

.0
18.2

0

73.3

81.8

26
19

11

14.3

85.7

66.7

3.3

7 vay

G

13.6

86.4

36.4

33

63.6

40.7

59.3

55.0

45.0°

47

16.7

83.3

54.5

45.5

23

33.3

66.7

.0 100.0C

33.3

66.7

7%.0  25.0

.0

51.%

166 48.5

160

66

Sarple Tetal

t

-0

100.0

.0

0

100.0

.0
0

25.0

100.0

-0
.0

.0
6.7

100.0

.0

100.0

93.3
10¢.c

75.0

23

.0 100.0

68.8

.0
4.8

95.2
100.¢

A
¢

0
0
.0

25.0

37

g Moy

N

1.8

88.2

39

22
18

17

100.0
100.0

80.0
0

20.0
10¢.0

a
0

2.2

57.8

73.2  25.0

1.8

149

a

56

Sample Total
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Appendix B.14. (p2 of3)

Sexx Gamad Meturity (%)

no. . TO. Total Male Farale
Sample Dates Age Male Famale Uhknowr no. Unkoown Green Ripe Spewnoat Unkoown Green Ripe Spewnoit
3
&
s 2 1 0 3 .0 50.0 50.0 .0 .0 100.0 0 .0
6 5 6 0 i .0 40.0 &0.0 .0 .0 86.7 333 .0
7 5 3 o 9 .0 85.7 333 .0 00 1080 .0 .0
B 16 25 0 41 00 28.0 5.0 .0 L WO 24.0 .0
9 May 9 4 16 0 20 .0 100.0 0 .0 .0 75.0 18.B 6.3
10 25 31 0 56 0 36.0 64.0 .8 00 4.2 25.8 .0
1 29 32 o 61 .0 310 e8.0 0 .0 875 125 .0
12 25 25 0 50 .0 40,0 &0.0 .0 .0 78.0 24.0 .0
13 1 3 0 4 .0 .0 100.0 .0 .0 86.7 33.3 .0
14 o 5 o 5 .0 40.0 60.0 .0
15 1 1 o 2 -0 0 100.0 0 .0 100.0 .0 .0
16
Sample Total 114 148 o 262 .0 377 62.3 .C 0 77,0 22.3 7
3
4 :
5 3 1 c 1 .0 33.3 £ .7 0 100.0 .0 .0
6 7 4 0 11 .0 .0 286 T4 0 .0 50.¢ 50.0
7 2 5 0 7 .0 -0 .0 3106.0° 0 200 26.0 60.0
8 10 1 0 21 0 46.0 20.0 40.0 0 182 36.4 455
10 May 9 5 5 0 10 .0 .0 80O 20.0° 0 20,0 40.0 40.0
] 15 17 0 32 . 26.7 533 20,0 0 17.6 52.9 294
12 20 31 o 51 0 15.0 45.0  40.0 0 161 7M.2 9.7
12 12 32 0 44 .0 8.3 58.3 33.3. 0  M.4 56.3 9.4
13
14 -
18 0 2 ¢ 2 .6 .0 100.0 .0
16
Sarple Total % 108 o 182 0 17.8 43.2  39.2 .0 22.2 56.5 21.3
3
4
5 0 2 0 2 .0 500 50.0 .o
3 1 8 0 9 D -0 100.0 .0 0 75.0 25.0 .0
7 5 6 0 11 .0 26.0 80.0 .0 .0 233 66.7 0
8 14 20 e 34 0 .0 714 286 .0 40,0 45.0 15.0
11 May 9 § 11 Q 17 .0 .0 100.0 ;] .0 63.6 136.4 .0
16 29 37 0 66 .0 3.4 53.1 3.4 .0 37.8 54.1 8.1
1 37 36 0 73 .0 13.5 83.8 2.7 .0 25.0 66.7 8.3
12 20 32 0 52 .0 .00 900 0.0 .0 21,5 718 6.3
13 0 2 0 2 .0 0.0 50.0 .0
14 3 0 o 3 .0 .0 100.0 0
15
16
Sanple Total 115 134 g 269 .0 6.1 87.0 7.0 .0 35,7 871 7.1
~Contirmed-
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Appendix B.14. (p3 of 3)

Serx Cenaxd Matudty (%)
. . w. Total

Sapie Dates Pge Msle Pamale Uhknown o,  Unknown Green Ripe Spawnoat Unkmown Green Ripe Spesnout
- 5
4
5 54 55 0 113 .0 11,1 7.4 BLS .0 1.7 B.5 89.8
'3 47 35 0 82 0 17.0 14.9  s8.1 .0 .0 343 65.7
7 8 2 0 10 0 230 25.0 50.0 .0 .0 .0 100.0
8 24 20 9 44 .0 41,7 333 280 .0 5.0 70.0 25.0
20 May 9 7 0 0 7 00 143 71.4 0 14.3
10 9 5 0 12 L@ 333 556 111 .0 .0 80.0 20.0
1 12 B 0 20 .0 25.0 50.0 2.0 .0 .0 780 3250
12 2 7 0 9 .0 .0 50.0 50.0 .0 .0 7.4 28,6
13:
14
15
15
Sample Total 163 136 ¢ 299 0 20.2 23,3 554 .0 1.5 33.8 64.7
3
4 .
5 63 73 0 13 €3 12.7 7.5 TG .0 I7.8 9.6 72.6
6 80 B4 0 1 11.3 22,5 200 463 .0 45.2 25.0 29.8
7 26 22 ] 48 7.7 38.5 30.8 23.1 .0  50.0 27.3  22.7
8 w130 0 231 17.8 32.7 35.6 13.3 .0 58.5 315 10.0
5-20 May 9 a2 49 0 81 15.6 18.8 52.4 6.3 .0 9.4 245 6.1
10 130 151 0. 281 20.0 24.6 B51.5 3.8 .0 6l.6  32.5 6.0
1 187 177 0 244 19.2 26.3 47.3 7.2 .0 55.9 395 4.5
12 80 145 0 225 53 213 63.8 8.8 .0 54.5  40.7 4.8
13 4 n 0 15 .0 .0 100.0 0 8 72.7 27.3 .0
14 4 8 0 12 .0 25.0 75.0 .0 .0 50.0 50.0 0
15 1 3 il 4 .0 .0 100.0 .0 .0 33.3 667 .0
16
All Senples 688 853 0 1541 4.7 24.6 42.0 18.8 .0 53.5 32.1 144
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Appendix B.1S. Age, sex, and size composition of Pacific herring caught by test variable mesh gill net

Kulukak Section, 1-23 May 1989,
Sexg Gorad, Maturity (%)
no.  no, . Total Male Famale
Smple Dates Age Male Female Tnkngwn no.  Ugkown Green Ripe Spmout Unkmown Green Ripe Spawnodt
3
4
5
3
T
8
1 May 9
15
1 1 0 4] 1 100.0 R .Q ¢
iz
13
14
15
16
sample Total 1 0 o 1 100.0 .0 .0 .0
3 .
4 :
5 :
6 0 1 o 1 0 :100.0 .0 0
7
8 1 1 0 2 100.0 0 .0 Ry 00 W .0 .0
3 May 9
10 o] 1 0 1 L7 .0 100.0 .0
11 1 2 0 3 180.0 .0 .0 .0 0 .100.0 O .0
iz 0 1 ] 1 L0 100.0 .0 .0
13
14
5 o 1 0 1 .0 100.0 .0 .0
16
Saple Tokal 2 7 & 9 100.0 ¢ .0 .0 0 85.7 14.3 .0
3
4
5
3]
7
8 1 0 0 1 10¢.0 .0 .0 .0
4 May 5 1 0 0 1 100.0 .0 .0 .0
10
1L
12 1 0 a 1 100.0 N 0 -0
13
14
15
16
Sample Total 3 o3 0 3 10¢.0 .0 .0 .0
Lontinued-
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Appendix B.15. (p:2 of 8)

Sex Gonad Maturity (&)
0. no. no. Total Male Female
Sample Dates Age Male Famle Wiknown Do, Udkoowy Green Ripe Spawnout Unkoown Gresm Ripe  Spewnout
3
4
s
6
7
B
5 May 9
18
1L 3 i 0 4  100.0 .0 4 .0 .0 100.0 .0 .0
12 o 1 0 i .0 100.0 .0 .0
13
14
15
16
Sample Total 3 2 0 5 100.0 .C .0 .0 .0 100.0 .0 .0
3
4 .
5 0 1 b 1 .b - 100.0 0 .0
[ .
7 i
g8 3 4 0 7 .0 .0 100.0 .0 .05 25.0 750 .0
§ May 8 2 0 0 2 .0 .0 100.0 .0 :
10 7 3 0 10 .0 14.3 857 .0 .8 33.3 667 .0
1 3 8 0 1 .0 .0 100.0 0 .0 37.5 62.5 .0
12 1 5 2 6 .0 100.0 .0 .0 .0 20.0 80.0 .0
13 & 1 0 1 07 100.0 0 .0
14 -
5 1 1 ) 2 .0 100.0 0 .0 .07 .0 100.0 .0
16
Sample Tokal 17 23 C 40 0 17.6 &2.4 .0 .0 34.8 65.2 .0
3
4
5 2 o o 2 .0 .0, 100.0 .0
6 0 1 ¢ 1 .0 0 100.0 .0
7
8 B 7 o 15 .0 .0 100.0 o 2D .0 100.0 .0
7 May 9 4 3 0 7 .0 .0 100.0 0 .0 .0 160.0 .0
10 g 3 0 11 .0 .0 100.0 o .0 .0 100.0 .0
1n 12 5 0 17 .0 8.3 91.7 o .0, .0 1o0.n .0
1z 9 3 9 12 .0 1l.1 8B.9 0 .0 .0 100.0 .0
B .
14 2 o 0 2 o 0 100.0 .0
15 1 0 0 1 0 0 100.0 .0
16
Sample Total 46 22 0 68 .0 4.3 95.7 .0 .0 .0 100.0 .0
-Contitued-
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Appendix B.15, (p.3 ofS)

Gmad Marvrity (%)

Total Male
Sarple Dates Age Male Female (hknown no.  Unknown Greer Ripe Spawnout Undoown Green Ripe  Spesnoot:

5.

o, ne.

0

.0 100.0

50.0

50.0

100.0

Mo n o e om

.0
.0 104.c
.0 100.0

10¢.0

.0

B May

0

100.0

.a

.0
.0
.0

.0
0

.0 100.0
0 100.0

0

0
.0

80.0

20.0

57.1

42.9

12

-Sample Total

o0 ¥

30.0

wn

50.8

.0 100.0
.0 100.0

.0

100.0

.0

.0

.0
i

84.6

15.4

57.1

35.7

27
10

14

88.9
.9 100.0

H.1

5 My

o oo

0w o

£.3

53.8
83.3
0 100.0

16.7

18
30
10

.0

.0 100.0

0

78.7

21.3

3.2

B82.5

14.3

47

Sample. Total

o

.0 100.C
.0 100.0

0

60.0

40.0

75.0

25.0

0

50.0

54.0

75.0
.6 100.0

25.0

25.0

18

10

.0

75.0

25.0

10 May

5.0

.0
69.2
40.0

30.0

14

ie

BO.O
66.7

20.0
33.3

30.8
£0.0

10

13
5

83.3

16.7

66.0

89 34.0

36

Sanple Total
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AppendixB.15. (p.40f8)

Sex Ganad Manurity (%)
. . . Total Male Ferale
Sample Tetes Age Male Female Unknown Do, loown, Green Ripe Spavnout Unknown Gresn Ripe  Spawncub
3
4
5 5 0 a 5 ¢ .0 100.0 .0
5 2 6 0 8 .4 50.0 50.0 .6 0 167 833 ¢
7 0 2 0 2 .0 .0 100.0 o
8 14 16 0 30 .0 214 TL4 7.1 .0 6.3 93.8 0
11 May 9 5 2 0 7 .0 20.0 BO.0 .0 .0 .0 100.0 .0
1% 13 10 0 23 0 231 76.9 .0 .0 .0 100.0 0
11 22 13 0 35 .0 36.4 63.6 .0 .0 7.7 52.3 ]
12 7 4 1 12 0 143 L4 4.3 .0 0 100.0 .0
13
14
15
16
Sarple Tocal 68 53 1 122 & 25.0 1721 2.9 .0 5.7 94.3 .0
3
4
5 3 0 0 2 .a .0 100.0 .0 .
6 g 4 0 13 0 44.4 444 111 .0 0 75.0; 25.0
7 5 0 0 5 .0 20.0 80.0 .0 :
g 17 5 0 22 .6 176 76.5 5.9 .0 .0 100.0: .0
12 May g 6 2 0 g .0 .0 100.0 .0 .0 .0 100.0° .0
10 16 7 0 23 ;0 31.3 68.8 .0 .0 .G 100.0 .0
1T 13 18 o 31 .0  30.8 415 7.7 .0 .0 100.0 .0
12 16 4 o 14 .0 30.0 70.0 .0 0 .0 100.0- .0
13
14 .
15 0 1 0 1 .0 .0 100.0 .0
16
Sample Total 7% 41 0 119 0 25.6 70.5 3.8 .0 .0 97.6 2.4
3
4
5 1 1 0 2 .0 .0 100.0 .0 .0 .0 100.0 .0
5 13 5 0 18 .0 .0 100.0 .0 0 .0 100.0 .0
7 1 0 0 1 .0 .0 100.0 .0
& 12 7 0 19 .0 .0 100.0 .0 .0 .6 100.0 0
13 My 9 3 2 0 5 .0 .0 100.0 .0 .0 .G 100.0 .0
10 6 7 0 13 .0 0 100.0 .0 .0 .0 100.0 .0
11 11 13 1 25 .0 .0 100.0 .c .0 7.7 92.3 .0
12 5 9 g 14 .0 .0 1080.0 .0 .0 .0 100.0 .0
13 1 0 2 1 .0 .0 100.0 .0
14 1 o o 1 .0 .0 100.0 .0
15
16 0 2 0 2 .0 .0 100.0 .0
Sanple Tecal 54 46 1 101 .9 .6 100.0 0 .0 2.2 97.8 .0
Contirued-
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Appendix B.15. (p. 5 of §)

Sex Conad Maturity {%)
.  no. no. Tetal Male Fergle
Sarple Dates 2ge Male Feale nknown  no.  Utknown Green Ripe Spawnout Unkoown Green Ripe  Spownouts
3
4
5 5 6 Q 11 .0 .0 100.¢ .0 .0 0 100.0 .0
6 20 6 4 26 .0 . 200.0 0 .0 .0 100.0 .0
7 3 6 0 ] .0 .0 100.0 .0 .0 .0 100.0 .0
8 14 8 0 22 0 .0 100.0 .0 .0 .0 100.0 -0
14 May 9 4 2 0 & B .0 100.0 0 .0 B 50,0 50.0
10 15 6 1 22 .0 .0 100.0 8 .0 .0 100.0 .0
11 16 7 0 23 0 .0 100.0 .0 0 .0 100.0 .0
12 k] 7 Q 10 .0 .0 88,7 33.3 .0 .0 100.0 .0
13
14
15
16 i 0 0 1 0 0 100.0 .C
Sample Total 8l 48 1 130 .0 .0 98.8 1.2 .0 0 97.8 2.1
3
4
5 4 o] 0 4 .0 .0 100.¢ 0
& 1 4 ¢ 15 .c .0 100.0 0 .0 .0 100.0 -0
7 3 3 i 7 -0 .0 100.0 .0 Ne) L 66.7 33.3
8 7 8 o] 15 0 .0 857 14.3 .0 12.5 87.8 .0
16 May g 2 2 0 4 .0 .0 160.0 .0 .0 .0 100.0 .0
10 2 [ [ 8 -0 .0 100.Q 0 .0 0 B6.7 33.3
13 10 6 Q 16 .0 A 980.0 10.0 .0 .0 833 16.7
12 2 4 4] [3 .Q .0 100.0 .0 0 .0 100.0 .Q
13
14
15
16
Sample Total 41 33 1 75 .0 .6 9851 4.9 0 3.0 B84.8 12.1
3
4
5 1 2} 0 1 0 0 160.0 -0
& 2 1 o} 3 R4 0 100.0 .0 .0 .0 100.0 .
7 2 1 [t} 3 .0 .0 100.0 Y .0 .0 100.0 .0
B
17 May 9
10 1 0 0 1 .9 .0 106.0 .0
1 1 3} a 1 0 0 100.¢ .0
1z
13
14
15
16
Sample Total 7 2 0 9 .0 -0 100.0 .0 R .0 100.0 )
~Contirued-

110

N



AppendixB.IS. (p.60f8)

Sex Ganad Maburity (%)
. 1. no. Total Male
Sanple Dates 2ge Male Female Wnknown o, Unknown Green Ripe Spawncut Uknown Green Ripe  Spawncub
3
4
5 24 19 o 43 .0 D 100.9 . A .0 100.0 .0
& 22 17 4 39 .0 .0 100.0 .0 .0 .0 100.0 .0
7 3 1 o] 4 .0 .0 100.0 .0 .0 .G 100.0 .0
8 7 11 o4 18 .0 .0 100.0 3 .0 .G 100.0 .0
18 My 9 1 1 4} 2 .0 .0 108.8 G .0 .G 300.0 .0
10 2 1 ¢ 3 .0 .0 106.0 0 0 ¢ 100.0 N
1 3 3 ¢ 9 .0 .0 100.0 .0 .0 .0 18C.0 R
12 3 2 G s .0 .0 105.0 b .0 .0 100.0 N
13
14
15
15
Sample Total €8 55 0 123 .0 0 100.0 .0 .0 .8 100.0 0
3
4
5 9 10 g 19 .0 .0 100.0 .0 .0 .0 100.0 o]
2 19 12 0 31 .0 .0 10e.0 .0 ) .0 100.0 o]
7 3 2 a 5 .0 .0 66.7 33.3 .0 0 100.0 0
B 10 9 0 19 .0 .0 100.0 0 .a A0 1000 [#]
19 May 9 6 0 0 & 0 .0 100.0 .0
1 8 4 o] 12 .0 .0 100.0 W0 .0 .0 100.0 0
1% 9 ] 0 15 .0 .0 100.0 .0 .0 .0 l90.0 .0
12 4 o] a 4 0 .0 100.0 .0
13
14
15
16
Sample Total 68 43 0 111 .0 .0 98,5 rL.5 .0 .0 100.0 0
3
4
5 5 5 0 16 .0 e 100.0 0 0 0 100.0 .0
6 10 g 0 12 .0 0 100.0 o} Q 0 B8.9 1t.1
7
8 7 3 Q 10 .0 0 100.0 ¢4 Ns) 0 100.0 .0
20 May 9 1 2 4] 3 .Q 0 100.0 0 .0 .8 100.0 0
10 5 2 [¢] 7 .0 0 100.0 o B .0 100.0 .0
11 5 4] o] 11 .Qa ¢ 160.0 c 4 .0 106.0 .0
12 1 ¢} 1 2 i) ¢ 100.0 o]
13 o] 2 0 2 J+} .0 100.0 N
14
15
15
Sanple Total 34 25 i 64 .0 W00 100.8 Rl .0 .G 96.5 3.4
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Appendix B.15. (p. 7 of 8)

3
4
& a 14 823 .0 .3 100.9 .2 .0 .0 100.0 .8
5 B 1 0 27 0 .0 100.0 20 0 .0 100.0 .0
7 1 1 0 2 . .0 100.0 .0 .0 .0 100.0 0
8 8 11 o 19 .0 .0 100.0 0 0 .0 100.0 .8
21 May 9 2 4 0 6 .0 .6 100.0 .0 0 .0 2000 .0
10 5 3 a g .0 .0 100.0 0 .0 .0 100.0 .0
i1 9 6 0 15 .Q .0 100.0 .0 .0 .0 100.0 0
12 5 5 o 10 .0 .0 100.0 ) 0 .0 100.0 .8
13
14
15
18
Sample Total 56 55 0 111 3 0 100.0 .0 .0 .0 100.0 0
3
4
5 14 15 o 29 .0 .0 100.0 0 .0 0 100.0 .0
6 21 13 0 .0 .0 9.5 95 .0 0 w3 7.9
v 2 3 0 5 .0 .0 100.0 .0 .a .0 100.0 .0
8 5 1 0 7 .0 .0 100.0 0 .0 .0 100.0 .0
22 May g 2 2 0 4 .0 .0 100.0 .0 .0 0 100.0 .0
10 & 3 0 5 .0 .0 100.0 .0 .0 0 667  33.3
1 8 4 0 12 .8 .0 B87.5 125 .0 Lm0 2ma
12 3 7 o s} .0 .0 100.0 0 .0 .0 TL.4 28.6
13 0 1 0 1 .0 0 108.0 .0
14
15
16
Sample Total 62 49 0 111 o 0 9.2 4.8 0 .0 8.8 16.2
3
4 1 0 0 3 .0 .0 100.0 .0
5 § 9 o 1s 0 .0 100.6 0 .0 .0 100.0 .0
6 12 8 0 20 -0 0 8517 8.3 .0 .0 100.0 .0
7 1 0 o 1 .0 .0 100.0 .0
a 2 3 ¢ 5 0 0 100.0 .0 .0 .0 100.0 .0
23 tmy 9
10 4 1 o 5 .0 0 75.0 25.0 .0 LS .0 100.0
1 4 4 o 8 .0 0 75.0 25.0 .0 .0 75.0 8.0
12 1 0 3 4 0 0 .0 100.0
13
14
15
15
Sarpie Total 3l 25 3 59 0 0 87.1  12.9 0 .0 2.0  a.¢
Contirmed-
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Appendix B15. (p.80f8)

Sex Gonad Maturity (%)
no. . o, Total Male Ferale
Sanple Dates Age Male Female Unknown 0o, Unknown Green Ripe Spawnout Unkmown Green Ripe Spewnout

3
4 1 Q ) 1 .0 .0 100.0 ]
3 08 81, n 177 .0 4.2 958 .0 .0 1.2 98.8 .0
6 1§5 11t 0 27 0 3.6 53.9 2.4 .0 5.4 91.9 2.7
7 27 19 1 47 .0 7.4 88.9 3.7 .0 .0 54.7 5.3
g 143 116 0 256 1.4 10.5 85.3 2.8 .0 6.9 93.1 .0
1-23 My 9 53 24 o 77 1.8 7.5 90.8 .0 .0 .0 95.8 4.2
10 118 73 1 182 4 102 8%.0 .8 .0 6.8 87.7 5.5
11 164 127 2 293 3.6 10.4 835 3.6 .0 9.4 88.2 2.4
12 67 80 5 132 1.5 164 7.6 4.5 .0 6.7 90.0 3.3
12 3 4 0 7 0 .0 100.0 .0 .0 25.0 75.0 .0
14 3 0 0 3 .0 .6 100.0 .0
15 2 3 0 5 0 800 50.C .0 0 33.3  66.7 0
16 1 3 0 4 .0 .0 100.0 .0 8 0 100.0 0
All Zamples 843 621 9 1473 1.1 8.5 88.3 2.1 .0 6.1 51.§ 2.3
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Appendix B.16. Age, sex, and size composition of Pacific herring caught by test variable mesh gillnet

Togiak Section, 19 May 1989.
Sex Gmad Mahurity (%)
no.  mo. o, Tokal Male Female
Sample Dates Age Male Famale Unknewn no.  Unloown Green Ripe Spawrot Uploywn Green Ripe Spawnout
3
4
5 5 3 0 2 Q 0 100.0 .0 0 .0 100.0 4
& 18 1 c 28 .0 0 %4.4 5.6 0 .0 100.0 .0
7 2 2 0 4 .0 ¢ 100.0 Q 8] .9 100.0 A
B 15 15 4] 30 .0 0 933 6.7 ¢ .0 100.0 .0
19 May 9 0 3 0 3 [} .0 100.0 .0
10 9 5 0 14 a 0 100.0 ] 0 0 80.O 20.8
11 18 10 ¢} 28 0 .0 100.Q .0 0 .0 100.0 .0
1z 4 3 Q 7 B L 100.0 .0 6] .0 100.0 Ny
13
14 1 1 o] 2 0 0 100.0 .0 .0 0 10C.0 .0
15
16
Sample Total 72 53 Q 125 0 .G 97.2 2.8 .0 0 98.1 1.9
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Appendix B.17. Age, sex, and size composition of Pacific herring caughtby test variable mesh gilinet

Hagemeister Section, 17-23 May 1989.
Sex. Gonad Maturity (%)
no, 0o, . Tokal Male Famle
Sample Detes Pge Male Female Uknown 1o Uoknown Green Ripe Spawoout Unknown Green Ripe Spawnout
3
4
5 0 1 4 1 0 .0 100.0 .0
& 3 3 4] 8 0 .0 88.7 33.3 R .0 100.¢ .Q
7 L i 0 2 Bl .8 100.0 .0 A .0 100.0 .G
8 1 5 Q [ .a 6 100.0 .0 L 00 100.0 .0
17 May s
10 4 2 1] [ v} 0 100.0 .0 .0 .00 100.0 .0
11 1 3 4 7 0 .0 100.0 -0 -0 .0 100.0 1]
12 3 1 0 4 0 0 100.0 .0 .0 .0 100.0 .0
13
14
15
16
Sample Total 13 19 0 iz .0 .0 923 T.7 0 .0 180.8 0
3
4
5 2 4 0 ] .G 0 100.0 .0 .0 .0 10D0.0 .0
& 14 6 0 20 .0 14.3 857 .0 .0 .0 833 16.7
T 1 1 0 2 .0 0 106.0 0 .G .0 100.0 .0
3 18 9 0 7 .G .0 102.0 0 .G O 888 1.1
18 May - 6 2 0 8 .0 .0 100.0 .0 0 B0 1000 .0
10 12 2 Q 21 0 0 108.0 .0 .0 .0 100.0 .0
11 18 10 0 26 L 0 100.0 .0 .0 10.0 80.0 10.0
12 g 3 Q 1z Re 25.0 75.0 .0 .0 0 887 33.3
13
14
18 c 1 0 1 .0 .0 100.0 .0
. 1
Sample Total 77 45 & 122 .0 5.2 94.8 R .0 2.2 B8.9 8.9
3
4
] 13 5 [} 18 Q G 823 7.7 .0 .0 100.0 .0
[3 20 5 v} 2& Q 5.0 80.0 5.0 0 .0 80.0 20.0
7 2 1 0 3 0 016, .0 .0 .0 100.0 .0
8 14 3 0 17 o} 7.1 $2.9 .0 .0 .0 100.0 .0
19 May g [ & o} 12 .0 .6 160.0 o] .0 .0 100.0 .0
10 i6 B o] 24 0 8.8 81.3 .G .0 .0 100.0 .0
11 18 2 4 15 0 6.3 815 6.3 iy 0 100.0 .0
1z 6 1 ] 7 0 0 833 16.7 .G .0 100.G .0
13 1 0 0 i G .0 100.0 +]
14
15
16
Sample Total 24 31 g 128 0 6.4 B89.4 4.3 .Q .0 9.8 3.2
-Confinued-
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Appendix B.17. (p.2 of2)

Seax Gonad Meturity (%)
noc. no. no. Total, Male Female
Sample Dutes Aoe Male Female Unknown 1o, Unkoows: Greem Ripe Spewncut Unknown Green Ripe Spawnout

3
4
5 4 7 0 11 0 0 L 250 .0 8 100.0 .0
6 6 iz ¢ 18 o} .0 10C.0 .0 .0 0 1006.0 .0
7 g 3 0 12 ] .0 B85 11.1 .0 0 66.7 33.3
8 18 7 2 25 0 0 888 111 .0 ¢ 10G.0 .0
21 May 9 5 3 ] 8 c .0 100.9 .0 .0 0 100.0 0
10 1z 7 0 18 0 .0 100.0 ] .0 0 100.0 0
11 14 6 0 20. 0 0 %23 7.1 .0 ¢ 100.0 .G
12 7 3 o 10 0 .G 100.0- .0 N:! 0 100.0 .0
13 0 1 0 1 .0 @ 100.0 .0
4 1 0 ] 1 .0 0 100.0 .G
15
16
Sample Total 78 ag c 125 .0 .0 93.4 6.6 .0 0 58,0 2.0
3
4
5 0 1 0 1 0 0 0 100.9
6
7 2 1 ) 3 ] .0 100.0 .0 .0 .0 100.0 .0
8 3 4 ) 7 .0 .0 100.0 .0 0 .0 100.0 .0
23 May g 2 ¢ 0 2 .0 .0 100.0 .0
10 3 2 0 5 .0 .0 100.0 .0 .0 0 100.0 .0
1 4 1 ¢ 5 .0 .6 106.0 ) .0 .0 100.0 .0
12 1 1 0 2 .0 .0 100.0 .0 .0 .0 180.0 .0
13 1 0 0 1 .a 0 100.¢ .0
14
15 i o 0 1 ¢ 0 100.0 .0
18
Sample Total 17 10 0 27 .0 .0 100.0 .0 .0 4 90 10.%
3
4
5 19 18 0 37 0 .0 89.5  10.5 .0 .0 9.2 5.8
[ 43 26 0 69 ] 7.0 88.4 4,7 .0 0 92.3 7.7
7 15 7 0 22 0 .0 53.3 6.7 .0 .0 B5.7 14.3
8 54 28 0 82 0 1.9 94.4 3.7 .0 0 9.4 3.6
17-23 May ] 19 11 0 30 0 .0 100.0 .0 .0 .0 100.0 .g
10 47 28 0 75 0 5.4 93.6 .6 0 .0 100.0 .Q
1 51 25 Iy 76 c 2.6 541 3.9 0 4.0 52.0 4.0
12 25 9 o 34 0 8.0 88.0 4.0 .0 .0 88.8 111
13 2 1 0 3 a 0 100.0 .0 .0 .0 100.0 0
14 1 ¢ 0 i e .0 100.0 .0
15 1 1 0 2 0 .0 160.0 ] o 0 100.0 .0
16
Al samles 277 154 0 431 .0 3.6 92.8 3.6 .0 & 94.8 4.5
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Appendix B.18. Age, sex, and size composition of Pacific herring caught by test variable mesh gillnet
Kulukak, Togiak, Kulukak sections, 1-23 May 1989.

Sex Gonad Maturdty (%)
Ho, Do no. Tetal Male
Sarple Dates Aoe Male Female Unknow  no. [rkocwn Green Ripe Spawnout Unkewwn Green Ripe Spawnout

3
4
5
6
7
3
1 My 3
0
11 1 0 o] 1 100.0 .0 .0 .0
12
13
14
15
16
Sample Total 1 0 0 1 166.0 .0 .8 0
3
4
5
& ¢] 1 0 1 L 100.0 .0 .0
4
8 1 1 0 2 160.0 .0 0 .0 .0 100.0 .0 .0
3 May g
10 0 1 iy 1 .0 .0 100.0 .0
11 1 2 0 3 100.0 .o .0 .0 0 100.0 .0 .0
12 [¢] 1 0 1 00 100.0 .0 .0
12
14
15 ¢ 1 Q 2 .0 100.0 .0 O
16
Sample Tetal 2 7 [¢] 9 100.0 .G ,Q 0 .0 85.7 14.3 0
3
4
5
[
7
5 1 0 o 1 100.0 .0 .G 0
4 May 2 1 o] 5} 1 100.0 s R+ 0
10
11 ¢ 1 Q 1 00 40.0 .0 R
1z 1 0 o i 100.0 .0 .0 .0
13
14
15
15
Sarple Total 3 1 0 4 100.0 .0 .0 .0 .0 100.0 .0 A0
Contirued-
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Appendix B18. (p.20of 8)

Sex Gopad Maturity (%)
o, ne. ™. Tetal Male Farale
Sample Dates Mg Male Female Inknown no. Uhkoown Greent Ripe Spaweout Udkniown Green Ripe Spawnout
3
4
S
6
7
8
5 May 9
10
n 3 1 0 4  100.0 .0 .0 .0 .0 100.0 .0 .0
12 0 1 0 1 00 100.0 .0 .0
13
14
15
16
Sample Total 3 2 0 5  100.0 .0 .0 0 .0 1c0.0 .0 .0
3
4
5 0 1 0 1 .0 100.0 .0 .0
6
7
| 3 4 0 7 .0 .0 100.0 .0 0 25.0 5.0 .0
6 May g 2 ol c 2 .0 .0 100.0 .0
10 7 3 0 10 .0 14.3  85.7 .0 .0 33.3 66.7 0
n 3 8 0 11 .0 .0 100.0 0 0 37.5 62,5 .0
12 1 5 o g .0 100.06 .0 .0 .0 20.0 B0.0 .0
12 0 1 0 1 .0 100.0 .0 0
14
15 1 1 c 2 00 100.0 ] .0 .0 .0 100.0 .0
2%
Sample Total 17 23 0 40 .0 17.6 B2.4 .0 0 3.8 85.2 .0
3
4
5 z 0 0 2 o 0 160.0 .0
& 0 1 0 1 0 0 100.0 .0
7
g8 8 7 0 15 .0 .00 100.0 .0 .0 .0 100.0 .0
7 May 9 4 3 0 7 .0 .0 100.0 .0 .0 .0 100.0 .0
10 8 3 0 11 .0 .0 100.0 .0 .0 L0 100.0 .0
11 12 5 ] 17 .0 B.3  9L.7 .0 .0 .0 160.0 .0
12 9 3 0 12 L0 1.1 88.9 .0 .6 .0 100.0 .¢
13
14 2 0 0 2 .0 .0 180.0 .0
15 1 0 6 1 .G .0 100.0 .0
15
Samle Tiotal 46 22 0 68 .0 4.3 95.7 .0 .0 0 100.0 0
Continued-
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Appendix B.18. (p.3 of8)

Sex Gaad Maturity (%)
Sample Dates Ige Male Female Unimow no. Uokoown Green Ripe Spawout Uhkoown Green Ripe  Spawnout
3
4
5
4
7
8 2 i 4] 3 ) 50.0 50.0 Q .0 0 0100.0 .0
B May El 1 Q o] 1 ¢ 100.0 .0 4}
10 2 1 Q 3 e 0 100.0 Q 0 100.0 0 .0
11 1 2 o} 3 ¢ 0 100.0 Q o} 0 100.0 .0
12 1 1 Q 2 a 10G.¢ .0 0 o} 0 1C0.9 .0
13
14
15
16
Sample Total 7 5 0 12 G 42.9 57.1 .0 .0 20.0 80.0 .0
3
4
5 4 0 0 4 .0 50.0 50.0 4
6 5 5 o] 10 .G 0 100.0 0 0 80.0 20.0 g
7 1 0 0 1 N .0 100.0 .0
8 20 23 0 43 .G 25.0 &5.0 10.0 .0 13.0 82.¢ 4.3
S May 5 poj 7 0 17 .G 0.0 B0.O 10.0 .0 4.3 85.7 .0
10 19 19 o] 38 .0 5.3 84.2 10.5 .0 5.8 84.2 .0
1% 38 45 1 84 .0 2.6 2.1 5.3 .0 13.3 77.8 B.9
12 20 15 o] 35 .0 5.0 85.0 10.0 .0 .0 833 6.7
13 3 1 0 4 .0 0 100.0 [} e .0 100.0 ]
14
15
16 o 1 0 1 0 .0 100.0 [y
Sample Total 120 s 1 237 .0 9.2 B3.3 1.5 O 14.7 80.2 g.2
3
4
5 5 1 4] 6 0 40.0 60.0 0 0 0 100.0 L0
& 4 9 o 13 .0 25.00 5.0 .0 o} 0 1p0.0 &
7 2 0 0 2 .0 50.0 50.0 .0
B plls} g8 0 18 0 30.0 70.0 .0 0 25.0 75.0 Q
10 May 9 4 1 o 5 Q0 25.0 75.0 0 0 .0 100.0 0
10 10 4 o 14 -0 30.0 0.0 .0 0 25.0 75.0 0
i1 13 10 ] 23 .0 30.8 68.2 .0 G 20.0 80.0 g
iz 5 3 0 8 .0 80.0 40.0 .0 R 33.3 66.7 0
13
14
15
16
Sample Total 53 36 0 8% 0 34.0 66.0 .0 .0 15.7 83.3 .0
Conttirmed-
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Appendix B.18. (p.4 of 8)

Sex Gmad Maturity (%)
no. 1o, . Total Male Farale
Sample Dates Fge Mele Famle Ui  no.  Unknown Green Ripe Spawnout Unknown Green Ripe Spawnout
3
4
5 10 & Q 1s .0 .0 100.0 il 0 .0 100.0 .0
6 13 17 0 Kl .0 7.7 B4.6 7.7 .0 5.9 B8.2 5.9
7 8 3 0 11 8 L0 7m0 25.0 0 .0 100.0 .0
8 44 32 o 78 .0 5.1 523  38.6 .0 3.1 62.5 34.4
11 ¥ay 9 11 10 ¢] 21 0 8.1 B4.5 5.4 .0 .0 80.0 20.0
18 el 18 0 48 .G 10.0 50,0 40.0 N 5.6 6.1 33.3
11 50 22 0 72 .0 1.0 6.0 18.0 .0 4.5 2.7 2.7
12 20 13 1 34 A 5.0 7.0 20.0 .0 .0 61.5 8.5
13 2 1 0 3 .0 .0 B0 50.0 .0 .0 0 160.0
i4
15
16
Sample Tokbal 188 122 1 311 0 9.6 G63.8 26.6 .0 3.3 T71.3 25.4
3
4
5 2 o 0 2 .0 .0 100.0 .0
5 12 4 0 16 .¢  33.3 58,3 8.3 .0 ¢ 75.0 25.0
7 7 Q 0 7 .0 4.3 71.4 14.3
8 23 13 0 35 .0 3.0 7.9 13.0 .0 Q0 846 5.4
12 May 9 12 5 0 17 .0 .0 B83.3 16.7 .0 .0 100.0 .0
16 26 18 0 44 N 1%.2 57.7 23.1 .0 .0 688.7 33.2
11 25 24 0 49 0 166 68.0 16.0 .0 .0 B83.3 16.7
12 19 3 0 28 .0 158 7.7 10.5 .0 .0 B89 1.1
13 1 1 4} 2 ] .0 100.0 .0 .0 .0 0 100.0
4 1 0 0 1 .0 .Q .0 100.0
15 0 1 0 1 .0 .0 100.0 .0
16
Semple Total 128 75 g 203 .4 15.6 &8.B 15.6 .0 O 80.0 20.0
3
4
5 b 1 0 2 .0 .0 100.0 .0 .0 00 100.0 .0
6 14 5 o 19 .G .0 100.0 .0 .0 0 100.0 .0
7 1 0 0 i .0 .0 100.0 .0
B 12 7 o] 15 .0 .0 100.0 .0 R+ .0 100.0 .0
13 May E} 3 2 0 5 .0 .0 108.0 .0 .0 .0 10¢.0 .0
16 & 7 0 13 .0 .0 108.0 .0 .0 .0 100.0 .0
1 11 13 1 25 .0 .0 100.0 .0 .0 7.7 92.3 .c
12 5 9 o 14 .t .0 100.0: .0 .0 .0 100.0 .0
13 1 Q 0 1 .0 0 100.0 .0
14 1 ¢ 0 1 .0 .0 100.0 .0
15
15 [ 2 o] 2 .0 .0 100.0 .0
Sarple Total, 55 46 1 12 .0 0 100.0 .0 .0 2.2 97.8 0
-Continued-
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AppendixB.18. (p. 5 of 8)

Sex Ganad Meturity (%)
no. no. m. Total Male
Samole Dates Age Male Femmle Unknown no.  Urknown Green Ripe Spewnout Upknown Gresm Ripe  Spawncut
3
4
s a s .0 14 .n a 1000 Ny .0 .0 100.0 .0
[ 22 16 0 38 .0 0 955 4.5 .0 1z.5 8l.3 6.3
7 3 8 0 11 .0 .0 100.0 0 .0 12.5 87.5 .0
g 3 12 0 35 .0 00 85,7 4.3 .0 .0 100.0 .0
14 May 9 5 23 Q 13 .C A0 100.0 .0 .0 2.5 75.0 12.5
10 30 15 1 46 e .0 83.3 6.7 .0 6,7 733 20.0
1 28 12 o] 40 .0 0 964 3.6 .0 .0 .7 8.3
1z 5 9 0 14 .0 .0 B0.O 20.0 2 .0 100.0 .0
13 [+} 1 0 1 g .0 1c0.0 .0
14
i5 o] 1 c 1 .0 .0 10c.0 .0
16 1 0 o 1 .0 .0 100.0 Bl
Sample Total 126 87 1 214 8 00 852 4.8 .0 5.7 87.4 6.9
3
4
5 5 3 o B .0 .0 100.0 .0 .0 .8 100.9 .0
[ 16 5 0 21 .0 .0 100.0 .0 .0 0 100.0 .0
7 3 3 1 7 .0 .0 100.0 .0 .0 .0 68.7 33.3
8 11 8 g 19 .0 0 50.9 9.1 .0 12,5 B7.5 .C
18 May ] 2 2 4] 4 .a .8 100.0 .0 .0 0 100.0 .0
10 2 [ 0 B N .9 100.0 .0 .0 .0 887 33.3
11 10 6 0 16 .Q .8 94.0 1G.0 .0 0 83.3 16.7
1z 2 ) 9] § 0 .0 100.0 .0 .0 .0 100.0 .0
13
14
15
15
Sample Total 51 37 1 89 .0 80 961 3.9 .0 2.7 8.5 10.8
3
4
5 i L o 2 .0 {0 100.0 .0 0 .0 100.0 .0
& & 4 Q9 10 .0 .0 83.3 16.7 B .0 100.0 N
7 3 2 0 5 0 .0 100.0 .0 R .8 100.0 .2
8 2 5 0 7 .0 00 100.0 .0 .G .0 100.0 0
17 May 9
10 5 2 o} ki .0 .8 100.0 .0 .0 .0 106.0 .0
11 2 [ 1} B .0 .0 100.0 .0 ] .0 100.0 .0
12 3 1 0 4 .0 .0 1l00.c ] .0 .0 10¢.0 .0
13
14
15
16
Sample Total 22 21 [} 43 A L 958 4.5 0 .0 100.0 O
-Continped-
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Appendix B.18. (p.6of 8)

Sex Gonad Maturity (%)
oo, Io. . Total Male Famale
Sarple Dates Ige Male Female Unknown no.  Usknomn Green Ripe Spawncat Udfwiowi Greem Ripe Spavnout
3
4
5 26 23 0 49 .Q O 10040 . .0 .0 100.0 R
& 36 21 c 57 .0 5.6 54.4 .0 Q@ .0 85.2 4.3
7 4 2 0 & .0 .0 100.¢ 0 .0 0 100.0 .0
8 24 15 0 43 .0 .0 100.0 .C .0 0 5.7 5.3
18 May ] 7 3 Q 10 .0 .0 100.0 0 .0 .0 100.0 .0
10 14 10 2 24 R 0 1e0.0 .Q .0 .0 100.0 Rl
1z 22 = Q 35 .0 .0 100.0 .0 .0 7.7 B4.6 7.7
12 11 5 0] 16 .0 1g.2 B8l.8 .0 .0 .0 80.0 20.0
13
14
15 o 1 [¢] 1 Nl .2 100.Q 0
16
Sanple Tokal 144 57 ¢} 245 .0 2.8 87.2 .0 0 1.0 =4.8 4.1
3
4
5 43 39 0 B2 .0 .0 95.3 4.7 .0 .0 B2.1 17.9
a 81 48 0 128 .0 1.2 87.7 11.2 .0 Q00 8.7 8.3
7 2 7 o} 18 B .0 Ba.9 1i.1 .0 .0 B85.7 14.3
8 68 42 [ 110 .0 1.5 94.1 4.4 .0 .0 95.2 4.8
19 My 9 16 12 0 28 By .0 100.0 .0 0 .0 100.0 .0
10 40 26 0 66 .0 7.5 85.0 7.5 .0 .0 BB.5 115
11 63 25 o B8 .0 1.6 55.2 3.2 .0 .0 B8.0 12.0
12 19 9 g 28 .0 0 78.9 21.1 .0 .0 B3.5 i1.1
3 1 Lo} 0 1 .0 0 100.0 .0
14 1 1 0 2 .0 2 10e.¢ 0 .0 0 100.0 0
15
18
Sample Total 341 269 0 550 .a 1.8 81.2 7.0 .0 .0 980.0 10.0
3
4
5 & g 0 11 .C .0 100.0 .0 .0 0 10Q.0 .6
[ 11 ] o 20 Kl @ 100.0 0 .0 .0 BB.S n.1
7 2 1 0 3 .0 .0 100.0 0 .0 .0 100.0 .0
8 7 3 2] i ] .0 100.0 Q@ B .0 100.0 .0
20 May ] 3 2 0 5 .0 .00 100.0 .0 0 .0 100.0 .0
10 5 2 4] 7 N . 100.0 .0 .0 .0 100.0 .0
1 5. & ] 11 .G 0 100.0 .0 .0 .9 100.9 R
12 1 ¢] 1 2 ] .0 100.0 0
13 0 2 Q 2 .0 .0 100.0 .0
14
15
18
Saple Total 40 30 1 T -0 0 100.0 0 .0 .00 9.7 3.3
-Contirnied-
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Appendix B.I8. (p.7of 8)

Goad Manity (%)

Famle

Toal vale e
Semple Dates Moe Male Female Urdmown mo. Unknown Green Ripe Spavnout Ubknown Green Ripe  Spasncut

no.

T ne.

.0 100.0
.0 100.0

1T

92.3

.0 100.0

rM o

.0
25.0

.
.G

45
14

23

22

75.0
.0 100.0
.0 106.0
.0 100.0
.0 100.0

10.0

90.0

10

7.7

82.3
.G 100.0
.0 100.0

18

26

.0

14

21 May

.0
.0
[}
0

0 100.0
.0 100.0

85.7
.0 100.0

28
35
20

.0 100.0 .0

.0

1.0

58.0

235 96.2 3.8

104

132

Sample Tctal

0
7.7

.0 100.0

-0
8.5

23 .0 100.0

15

14

92.3
.0 100.0
.0 100.0
.0 100.0

90.5
.0 100.0
.0 100.¢
.0 100.¢
.0 100.Q

24

21

.0

.0

0
33.3

22 May

.a

25.0
2B.6

7.4

66.7
5.0
.0 100.0

R

12.5

87.5
.0 100.¢

10.2

29.8

4.8

95.2

43

62

Sample Tetal

K]

.0 100.0
.0 100.0

10.0

90.0
.0 100.0
.0 100.0
.0 100.0

10

.Q

8.3

91.7
.0 100.0
.0 100.0
0 100.0

20

-0
0

.0

12

33.3

66.7

14.3

88.7

10

23 May

20.0
.0

80.0
.9 100.0

n oo
unu
3
O o
R 8

~
ooo

.G 100.0

8.6

91.4

a.5

91.5

85

35

47

Sample Total
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Appendix B.18. (p.8of 8)

S Ganad Meturity (%)
o, no. no. Total Male Pamale
Sanple Dates Zge Male Farele Unknown  no.  Unkewwn Green Ripe Spawocut (hikiown Green Ripe  Spawnout

3
4 1 ] ¢ 1 .G 60100.0 0
5 46 131 0 277 .G 2.7 985.2 2.1 .0 B 531 €.1
8 275 189 0 464 .0 3.3 90.9 5.8 .0 4.2 5035 5.3
7 58 34 1 83 .0 3.4 879 8.6 .0 2.9 88.2 8.8
8 396 211 0 507 7 5,7 83.8 5.8 0 4.3 87.7 8.1
1-23 May g 892 64 ¢} 156 1.1 4.3 87.Q 7.6 .0 3.1 92.2 4.7
0 235 151 i 387 .0 6.8 82.1 1.1 .0 5.2 80.1 12.8
i1 327 222 2 551 1.5 5.8 85.9 6.7 .0 8.1 82.4 8.5
12 139 104 5 248 .7 9.4 79.9 16.1 .0 3.8 8.6 10.6
11 9 g ¢ 1B Q0 0 ga.% 1.1 .0 1.1 88.7 2.2
14 6 1 0 7 .0 .0 83.3 18.7 .0 0 100.0 .0
15 3 5 0 8 .0 33.3 65.7 O ¢ 200 80.0 A
16 1 3 0 4 -0 0 106.¢ .0 .0 .0 100.0 .Q
All savples 1588 1124 $ 2721 6 5.4 B86.3 7.8 v] 4.7 86.7 8.6
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