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INTRODUCTION

The western Gulf of Alaska is an important nursery area for
the early life history stages of many species of fish (Kendall
and Dunn 1985), and is of particular importance to walleye
pollock (Theragra chalcogramma) (Dunn et al. 1984). Within the
Gulf of Alaska, Shelikof Strait is a major spawning site for a
large aggregation of walleye pollock (Dunn et al. 1984, Bates
1987). 1In 1985, the Fisheries-Oceanography Coordinated
Investigation (FOCI) program was established to study this large
spawning aggregation. The main areas of research for FOCI
include the following: determining the distribution and abundance
of early life history stages, investigating the effect of biotic
and abiotic factors on early life history stages, and
understanding the causes of interannual variability in
recruitment for walleye pollock.

Since FOCI's formation, many aspects of the early life
history of walleye pollock have been investigated: Bates (1987)
and Kendall and Kim (in press) have studied the egg stage;
Kendall et al. (1987) investigated the distribution, abundance,
and feeding of pollock larvae; Kim and Kendall (in bress) and
Incze et al. (1989) have studied the interaction of the physical
environment and pollock larvae. However, there has been little
investigation of the interaction between walleye pollock larvae
and the larvae of other fish. The main objectives of this report

are as follows: (1) examine the larval fish community structure
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and identify what species co-occur with pollock larvae; (2)
examine how the composition of this community changes as the year
progresses, with an emphasis on March through early July, when

pollock spawning and pollock larval abundance are at their peaks.

METHODS

Ichthyoplankton'was routinely collected with two types of
sampling gear. A Sameoto sampler (Sameoto and Jaroszyinski
1969), with a mouth opening 0.3 m high by 0.5 m wide and a 0.505
mm mesh net, was used on many cruises to sample the neuston
layer. The water column between the surface and near bottom was
sampled using a MARMAP bongo sampler (Posgay and Marak 1980) with
an inside diameter of 0.6 m and a 0.333 or 0.505 mm mesh net.

The bongo nets were lowered at a rate of 50 m/min of wire
out and retrieved at a rate of 20 m/min. Since 1985, sampling
depth has been to near bottom on cruises focusing on the
collection of pollock eggs and early larval stages. Before that
year, standard MARMAP tows were made only to 200 m, because the
vertical distribution of pollock eggs and larvae was unknown.
Sampling followed standard MARMAP procedures (Smith and
Richardson 1977). During the lowering and retrieval of the bongo
nets, the ship's speed was adjusted to maintain a constant wire
angle of 45 degrees. Actual sampling depths were calculated

using observed wire angles or bathykymograph traces.
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Plankton samples were preserved in the field using a 5%

formalin-seawater solution buffered with calcium carbonate chips
or sodium tetraborate. A settled volume of plankton was later
determined. Since 1980, all fish eggs and larvae have been
removed and larvae identified to the lowest possible taxon at the
Plankton Sorting Center in Szczecin, Poland. For many specimens
of unknown specific identity, series were eéstablished and
referred to as a "type" within the lowest certain category (i.e.,
Agonidae A, Myoxocephalus B). This was done in hopes that a
series could be assigned to a species as time progresses. Some
larvae were identified only to genus because of inadequate
knowledge of individual species or poor physical condition of the
specimen (i.e., Sebastes spp.). 1In the appendix figures, spp.
and sp. are used interchangeably. Up to 50 individuals per
species per station have been measured to the nearest 0.1 mm SL.
Prior to 1980, only species that were regularly abundant or
economically important were measured (e.g. Mallotus villosus,
species of Hexagrammidae).

The numbers of each taxon from each tow were converted to
numbers/unit area or density as follows:

Unit area (number/10 mﬂ

-for bongo tows: (n) (d) (10)/[
-for neuston tows: (n) (d) (10)

(x%) (1) (1) ]
/[ (h) (W) (1))
Density (number/1000 mﬂ

-for neuston tow: (n) (1000)/{ (h) (w) (1) ]

where: n = number of taxa in sample
r = radius of net opening (0.3 m for bongo net)
h = effective fishing height of net opening (0.15 m
for neuston sampler)
W = width of net opening (0.5 m for neuston sampler)
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1l = length of tow, in meters (calculated from
calibrated flowmeter readings)

d = depth of water column sampled (calculated from
wire angles or bathykymograph traces for bongo:
samples; 0.15 m for neuston samples)

To investigate changes in the abundance and composition of
the larval fish community as the year progresses, all cruise data
were combined and then broken down into 2 week periods or date
windows (Table 1). The station patterns and locations of the
date windows vary greatly because the objectives of the cruises
often varied.

Within the time frame of the date window, sets of rankings
for larval abundances were generated for each gear. These
rankings were based on the actual numbers of larvae of a taxon
that were captured, and on the percent occurrence (number of
stations where a taxon was collected divided by the total number
of stations sampled in the date window).

Co-occurrence of taxa was investigated using REGROUP and a
support program CONNEX (based on Fager 1957). This analysis
places taxa that co-occur into groups which are based on a set
affinity level. For this report, the affinity level was set at
0.4, the level used by Kendall and Dunn (1985) in their report on
the ichthyoplankton around Kodiak Island, Alaska.

Distribution maps were generated for taxa that had large
abundances or were frequently caught between March and mid-July,

the period of peak pollock larvae abundance. The area sampled

was broken down into sectors of approximately 215 mi’. Within
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each sector, the number of times a sector was sampled during that
date window is represented by stippling. The average catch/10 m’
of a taxon is represented by a dot, whose area is proportional to
the average catch/10 m’ of that taxon at the stations within that
sector. Using the maps, an estimate of the catch/10 m? can be
calculated by:
c = P¥/2.5281
where: C= catch/10 m’
P= percentage of the width of the sector
that is covered by the diameter of
"catch dot"
Length/frequency graphs were generated when data were
available. Also, species that were abundant between September

through February, during times of low larval pollock abundances,

are discussed briefly in the results.

OCEANOGRAPHY

Topography of the western Gulf of Alaska is characterized by
numerous troughs and shallow banks. The shelf area, as defined
by the 200 m isopath, is generally wide (65-175 km) and drops
abruptly to depths of 5000-6000 m in the Aleutian Trench.

Offshore near surface circulation is dominated by the
Alaskan Stream (Fig. 1) which runs southwesterly and roughly
parallel to the shelf break at 50-100 cm/sec (Meunch and
Schumacher 1980, Reed et al. 1980). Nearshore, the Alaskan

Coastal Current (ACC) is the dominant feature. This also flows
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southwesterly, at mean speeds of 20-70 cm/sec (Schumacher and
Reed 1980). Some water from the ACC enters the Bering Sea
through Unimak Pass (Schumacher and Reed 1983).

Reed and Schumacher (1986) reported that the salinity of
coastal waters may change seasonally by as much as 7%@0.

Likewise, the temperature can fluctuate about 7°C from winter to
summer. They also reported that some upwelling occurs for 2-3
months during the summer in the northern Gulf. In the western
Gulf however, even though wind stress conditions appear to be in
the proper direction to induce upwelling, the observational
evidence indicates that upwelling does not occur.

Between March and June, many transitional oceanographic
conditions occur. Reduced precipitation and river runoff,
combined with weak wind strength results in reduced baroclinic
water transport and current speeds in the upper layer of Shelikof
Strait (Kim 1989). Also, as the days lengthen, the photic zone
deepens, the mixed layer depth becomes shallower, and the surface
layer warms. These are the basic conditions needed for a

phytoplankton bloom, which in turn leads to increased zooplankton

production (Kim 1989).

RESULTS

Rankings for all the larvae captured in the bongo and
neuston nets are presented in Appendix Figures 1-2. Rankings by

date window are shown in Appendix Figures 3-19.
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There were sixty-six taxa identified in the neuston samples
(App. Fig. 1). Larvae of Bathymaster spp. and Hexagrammos
decagrammus were the dominant species. Hemilepidotus spp.,
Hexagrammos lagocephalus, and Ammodytes hexapterus larvae were
also abundant. Species of Hexagrammidae accounted for 5 of the
top 10 taxa. Cottidae was the only other family that was
commonly present in the neuston samples.

In the bongo tows, 118 taxa were identified (App. Fig. 2).
Larvae of Theragra chalcogramma were by far the most commonly
captured. Other larvae regularly taken were Ammodytes
hexapterus, Bathymaster spp., Sebastes spp., Hemilepidotus spp.,
and Osmeridae. The most abundant families were Pleuronectidae,
Hexagrammidae, Cottidae, and Gadidae.

An account of seasonal and geographic distribution of the
most abundant taxa is given first. Families are discussed in
order of potential importance to walleye pollock larvae. Then,

the structure of the larval fish community is described.

Seasonal and geographic distribution

Gadidae (App. Figs. 20-28)-- Larvae of Theragra chalcogramma
were the most abundant of any taxa taken in the western Gulf of
Alaska. Walleye pollock accounted for 82.3% of the larvae taken
in the bongo tows, and 65.3% of all the larvae caught. This
dominance is, in part, because walleye pollock has been the
target species of Alaska Fisheries Science Center (AFSC)

ichthyoplankton sampling since 1981. The major flux of walleye
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pollock larvae occurred mainly in southern Shelikof Strait
between April 1-June 15. Other large concentrations of pollock
larvae were found to the northeast and southwest of Kodiak Island
(App. Figs. 20-22). Between April 1 and June 15, the mean length
of pollock larvae increased from 4.3-7.4 mm SL. Pollock larvae
were taken more commonly in the bongo nets, with large catch
values found in the neuston net only during periods of high
abundance (App. Figs. 24-25). Low numbers of pollock larvae were
collected in the bongo net throughout the year. A more in-depth
study of walleye pollock larvae in Shelikof Strait was presented
in Kendall et al. (1987), and they are the focus of several

ongoing studies.

Pacific cod (Gadus macrocephalus) larvae were taken only in
the bongo tows (App. Figs. 26-28), starting in early April and
continuing until mid-July (Rugen and Matarese 1988). The mean
lengths of larvae ranged from 4.1 mm SL in early April, to 8.9 mm
SL in early June. The lengths of Pacific cod larvae that were
collected in July ranged between 12.4-36.0 mm SL (Rugen and
Matarese 1988).

Large concentrations of Pacific cod larvae were found
initially in an area to the northeast of Kodiak Island, and
between the Shumagin Islands and Unimak Pass. Fewer larvae were
found in waters surrounding Kodiak Island (App. Fig. 26). 1In
early May they began to appear in Shelikof Strait, and by late
May, larvae were evenly spread throughout Shelikof Strait and

southwest to the Shumagin Islands (App. Fig. 27). More
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information about distribution and the relative abundances of
Pacific cod larvae in the western Gulf of Alaska is available in

Rugen and Matarese (1988).

Hexagrammidae (App. Figs. 29-42)-- Hexagrammidae was the
dominant taxon in the neuston layer for most of the year, and was
present in the bongo samples during most date windows.

Hexagrammos decagrammus larvae were present in the bongo
samples from late February to mid-June, and then reappeared in
November. The vast majority of H. decagrammus larvae were found
in the neuston layer virtually year-round, with only the summer
months showing a large decrease in abundance. Mean lengths of
the larvae were smallest in October (9.3 mm SL), and largest in
July (23.8 mm SL). The mean length of H. decagrammus larvae in
the neuston tows increased only 3.4 mm between late October
(9.3 mm SL) and mid-June (12.9 mm SL). The distribution of H.
decagrammus larvae in the western Gulf was shelf-wide (App. Figs.
29-37). They were found from nearshore to the shelf break, north
and south of Kodiak, and in and out of Shelikof Strait.

The other hexagrammid larvae that were plentiful in the
western Gulf of Alaska included Pleurogrammus monopterygius,
Hexagrammos stelleri, and Hexagrammos lagocephalus. In the
spring, H. stelleri (App. Figs. 38-39) and P. monopterygius (App.
Figs. 41-42) were found in the neustonic layer from late February
through late April. The mean lengths of these larvae were

between 14.3 and 29.0 mm SL. These species appeared again
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between September and mid-November, at which time the mean
lengths were between 8.4-12.4 mm SL. They were found only
occasionally in the bongo samples. Hexagrammos lagocephalus
larvae were found in both the neuston and bongo samples beginning
in early September, and were captured in the neuston nets through
early November. During that period, the mean length increased

from 8.3-12.0 mm SL.

Ammodytidae (App. Figs. 43-50)-- Ammodytes hexapterus larvae
were abundant over the first half of the year in both neuston and
bongo samples. High abundances of larvae initially appeared in
early March in the bongo tows, and in late March in the neuston
tows. Larvae remained in relatively high numbers through early
July, but were not collected during the remainder of the year.
The mean lengths of the larvae were slightly larger in the
neuston nets (9.6-29.7 mm SL) than in the bongo nets (5.4-18.7 mnm
SL) .

Spatially, A. hexapterus larvae were quite widespread in the
western Gulf of Alaska. Both gears initially collected large
numbers of larvae near Kodiak Island (App. Figs. 43,47,48). 1In
the bongo samples, larvae were taken in an area much farther
northeast (App. Fig. 44). The pattern of high concentrations was
generally more homogenous in the bongo tows than in the neuston
tows. 1In the neuston, large catch values were often
discontinuous (App. Figs. 48-49). For the neuston tows, the

large catch/10 m? values for A. hexapterus larvae usually
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occurred near Kodiak Island or in the slope waters, while in the
bongo, large numbers of larvae were found to the northeast and
southwest of Kodiak Island, in Shelikof Strait, and in the

nearshore waters near the Shumagin Islands (App. Figs. 43-45).

Bathymasteridae (App. Figs. 51-55)-- There are three species of
Bathymaster found in the study area, B. caeruleofasciatus, B.
leurolepis, and B. signatus. They are all identified as
Bathymaster spp., because it is not possible at this time to
differentiate the early life history stages from one another
(Matarese et al. 1989). These larvae were captured in highest
abundances from June to October in the neuston net, and from May
to September in the bongo net. They were collected in both types
of gear and in most date windows. The mean lengths decreased
between mid-April and mid-June.

Large numbers of Bathymaster spp. larvae were taken in bongo
tows during late May to the east and southwest of Kodiak Island
(App. Figs. 52-53). The concentrations of larvae were mostly
over the middle shelf area. In the neuston, large numbers of
Bathymaster spp. were not found until late June, mainly near
Kodiak Island (App. Fig. 55). In late June and July, the average

number of Bathymaster spp. per station in the neuston samples was

568 and 130 respectively (Table 2).

Scorpaenidae (App. Figs. 56-60)-- In the Gulf of Alaska, there

may be as many as 27 species of Sebastes (Matarese et al. 1989).



12
Larvae of the genus Sebastes are difficult to specifically
identify, and therefore they are generally lumped together as
Sebastes spp.. Mostly, these larvae were found in the bongo
samples during the periods from May through mid-July. The
largest numbers of Sebastes spp. larvae were found near the shelf
break, with smaller, homogenous concentrations found over the
middle shelf (App. Figs. 57-58,60). The mean lengths of Sebastes

spp. larvae were between 5 and 6 mm SL.

Osmeridae (App. Figs. 61-67)-- Osmerid larvae were found in all
of the date windows. Although several species of osmerids are
present in the western Gulf of Alaska, only Mallotus villosus
larvae can be specifically identified. They can only be
positively identified once the fin elements can be clearly seen
(~33 mm SL); larvae without distinguishable fin elements are
labeled Osmeridae.

Mallotus villosus larvae were captured in all of the date
windows, except late June. The period of greatest abundance was
in the fall. The spatial distribution of M. villosus larvae was
similar for both the bongo and neuston nets. Most of these
larvae were found over the middle shelf area and around Kodiak
Island. The mean lengths of M. villosus larvae ranged from 23.4-
46.3 mm SL. The larvae in the neuston and bongo were generally

smallest in the fall and largest in the summer.
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Osmerid larvae began to appear in the bongo samples during
late June. They ranked in the top three based on numbers caught
and percent occurrence in September and October (App. Fig 10).
These larvae were present in the neuston samples during the same

periods but made up a much smaller proportion of the total catch.

Bathylagidae (App. Figs. 68-71)-- By far the most abundant
bathylagid was Leuroglossus schmidti. The numbers of larvae were
relatively small, but the distribution was widespread, especially
in late May (App. Fig. 70). The larvae were found mostly in
offshore waters. The mean lengths of L. schmidti larvae ranged
from 10.0 mm SL in early March, to 19.5 mm SL in early June.

The only other bathylagid larvae frequently taken were
Bathylaqus pacificus. These larvae were most abundant in April
and May. Their mean length larvae increased from 8.3 mm SL in

early April to 11.4 mm SL in early June.

Myctophidae (App. Figs. 72-75)-- Although numerous species of
Myctophidae occur in the Gulf of Alaska, only Stenobrachius
leucopsarus larvae were relatively abundant in our collections.
These larvae were found in the bongo samples during all the date
windows, with the largest numbers found from April through May.
Between early March and early June, the mean length increased
from 3.8 to 7.8 mm SL.

The larvae of S. leucopsarus initially occurred only near

the shelf break (App. Figs. 72-73). Later they were found in the
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northern end of Shelikof Strait and over much of the rest of the
shelf (App. Figs. 73-75). A dichotomy of sizes is quite
apparent; a majority of larvae were under 10 mm SL, and a smaller
number measured ~20 mm SL.
Protomyctophum thompsoni larvae were also present, but were
much less abundant than S. leucopsarus. They were most abundant

in April and May, and the mean lengths of larvae ranged between

9.5 and 12.8 mm SL.

Cryptacanthodidae (App. Figs. 76-79)-- Lyconectes aleutensis
larvae were a frequent component of the neuston samples. Large
collections were made from March to July, with peak occurrences
in May and June. These larvae initially appeared in the area
around Kodiak Island (App. Fig. 76). Once the abundances began
to increase however, high abundances (300-500/10 mz) became wide-
spread across the shelf (App. Figs. 77-78). The smallest mean
length, 14.8 mm SL, was found in late March, and the largest,

26.5 mm SL, in late June.

Anoplopomatidae (App. Figs. 80-81)-- High abundances of
Anoplopoma fimbria larvae were found in the neuston samples only
during late May and early June. During this period, the mean
length of A. fimbria larvae increased from 13.3-17.4 mm SL.

Before and after these date windows, A. fimbria larvae were

rarely found.
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Pleuronectidae (App. Figs. 82-92)-- Pleuronectidae larvae were
quite abundant in the samples. A total of 15 taxa of flatfish
larvae were identified from the bongo samples, and 10 taxa were
identified in the neuston samples. The abundances were much
lower in the neuston samples.

Hippoglossoides elassodon were the most abundant
pPleuronectid larvae. These larvae began to appear in small
numbers in early April, but only in Shelikof Strait (App. Fig.
82). By late May, the numbers of larvae had increased
significantly, and the distribution had spread to most areas of
the shelf (App. Fig. 83). The largest concentrations were still
in Shelikof Strait, with other sizeable collections occurring to
the northeast and southeast of Kodiak Island. After late May,
larval collections dropped off drastically. Mean lengths of
larvae increased from 5.6 mm SL in late April, to 15.3 mm SL in
early July.

Lepidopsetta bilineata larvae also had a wide distribution
over the shelf. These larvae were first found in the northern
part of Shelikof Strait in late March (App. Fig. 85). During
April, large concentrations of larvae first appear to the
southeast of Kodiak Island, and eventually large numbers of
;arvae were found from Lower Cook Inlet to Unimak Pass (App.
Figs. 85-87). The mean lengths of larvae increased from 3.8 mm
SL in early April to 11.9 mm SL in late June. In general, the
highest abundances of larvae were found to the east of Kodiak

Island and farther to the southwest along the Alaska Peninsula.
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Atheresthes stomias larvae were another commonly occurring
pleuronectid. They were found from early March through early
June. The majority of the larvae were taken near the shelf break
during April (App. Fig. 90); however, in late May (App. Fig. 91)
they were captured in the northern end of Shelikof Strait. Mean
lengths of A. stomias larvae ranged between 7.7 mm SL in early
March, to 16.5 mm SL in early June.

Hippoglossus stenolepis larvae were often taken between mid-
March and mid-June. The mean lengths ranged from 11.2 mm SL in
late March to 20.1 mm SL in late May. Glyptocephalus zachirus
(8.7-13.7 mm SL), Psettichthys melanostictus (5.5-12.7 mm sL),
Microstomus pacificus (7.2-8.0 mm SL), and Isopsetta isolepis

(4.7-7.4 mm SL) larvae were caught between late May and mid-July.

Cottidae (App. Figs. 93-104)-- There were 33 cottid taxa
identified in the bongo samples, and 16 in the neuston samples.
There are several species of Hemilepidotus in the western
Gulf of Alaska (Matarese et al. 1989). Hemilepidotus larvae were
identified to species at the flexion and postflexion stages; H.
hemilepidotus and H. jordani larvae in the preflexion stage were
identified as Hemilepidotus spp.. Hemilepidotus spp. larvae were
the most commonly identified cottid larvae in our sampling area.
Larvae identified as Hemilepidotus spp. were collected with both
gears, although they were much more abundant in the neuston
samples. In the neuston net, Hemilepidotus spp. larvae were

common during the periods of February through April and September
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through early October. The largest abundances were found just
south and east of Kodiak Island, and further to the southwest
around the Shumagin Islands (App. Fig. 95-96). The areas of
concentrations were widely separated. The catches in the bongo
nets were comparatively quite small.

Very large numbers of Hemilepidotus hemilepidotus were found
in the neustonic layer. These larvae were taken beginning in
late March, and continued to be taken through late June (App.
Figs. 97-100). During this period, the mean length of the larvae
increased from 9.8-19.7 mm SL. Areas of high abundance were
widely spaced between 145°W and Unimak Pass. Hemilepidotus
spinosus and H. jordani larvae were less abundant than either
Hemilegidotus spp. or H. hemilepidotus. Hemilepidotus spinosus
and H. jordani larvae were found mostly in the neuston samples
from late March through late May. The mean lengths of H.
spinosus larvae ranged from 7.2-9.3 mm SL, and H. jordani larvae
increased in length from 16.0-23.6 mm SL during this period.

Larvae identified only as Cottidae were present almost
exclusively between early March and late June in the bongo
samples (App. Figs. 101-104). The numbers of Cottidae larvae
were relatively small, but the larvae were quite evenly and
widely spread across the shelf area. The mean lengths of these
larvae ranged from 5.7-9.7 mm SL.

Other cottid larvae that were less commonly caught included
Artedius harringtoni, and those identified as Gymnocanthus type
A, and Myoxocephalus type B.
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Stichaeidae~-- Many types of stichaeid larvae were present in
the bongo tows, but generally they occurred in small numbers.
Lumpenus maculatus, L. sagitta, and Lumpenella longirostris
larvae were by far the most abundant stichaeids taken. These
larvae were present mainly during April and May. The mean

lengths of these larvae were mostly between 10 and 20 mm SL.

Regroup analysis (App. Figs. 105-116)

Neuston (App. Figs. 105-109)-- The regroup analysis of the
neuston samples shows a relatively simple structure. 1In the
neuston samples, the date windows had fewer groups and fewer taxa
with significant affinities than the bongo samples.

Hexagrammidae larvae were a component in all the date windows.
Hexagrammidae and Hemilepidotus spp. were the only taxa with
significant affinities in February and early March (App. Fig.
105). 1In late March, a group composed of Stichaeidae and
Lyconectes aleutensis was added (App. Fig. 105). From April
until late June, Hexagrammidae, Lyconectes aleutensis, Ammodytes
hexapterus, and Hemilepidotus spp. were the most prevalent taxa
with significant affinities (App. Figs. 106-107). In July, a
group composed of Bathymaster spp., Sebastes spp., and Anoplopoma
fimbria was present. Bathymaster spp. also had a significant
affinity with Hexagrammos decagrammus (App. Fig. 108). For the
remainder of the date windows, the larvae with significant

affinities were Bathymaster spp., Hemilepidotus spp, and an

osmerid and hexagrammid (App. Figs. 108-109).
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Bongo (App. Figs. 110-116)-- The bongo samples had a much more
complex community structure than the neuston tows. In general,
there were more groups present, more interaction between groups,
and more single taxa with affinities to taxa within groups.

In February, Hemilepidotus spp. and Hexagrammos decagrammus
formed the only group, with Hemilepidotus spp. also showing a
significant affinity to Mallotus villosus (App. Fig. 110). 1In
March, the recurrent group analysis showed a structure with
little interaction outside the groups (App. Fig. 110). Two
groups composed of Leuroglossus schmidti and Atheresthes stomias
and Ammodytes hexapterus and Hexagrammos decagrammus were present
throughout the month. In April and May a very complex structure
of interactions was present (App. Figs. 111-113). Generally, the
structure was composed of a main group of 4 to 10 taxa, one or
two smaller groups, and many taxa with affinities to taxa inside
groups. There was much interaction between taxa in different
groups, and between taxa in groups and those not in groups. In
June, the complexity and number of taxa involved had decreased
greatly (App. Fig. 114). 1In both June date windows, the
structure was composed of four small groups and two other taxa
not in groups. None of the groups present in early June were
present in late June. For the remainder of the date windows, the
structure was composed of a central group and up to three other
taxa with affinities to members of the group (App. Figs. 114-

116). From September to mid-November the central group always
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contained Osmeridae or Mallotus villosus, and usually

Hemilepidotus spp. or a hexagrammid.

DISCUSSION

The western Gulf of Alaska appears to be an important area
of larval production for many species of fish. Theragra

chalcogramma, Bathymaster spp., Ammodytes hexapterus, Gadus

macrocephalus, and many hexagrammids, pleuronectids, and cottids
use this area extensively.

Theragra chalcogramma is the dominant taxon in the samples.
Though present mainly from late March to late June, they account
for over 65% of the larvae taken in all sampling, and 82.3% of
the larvae taken in the bongo nets. At their peak abundance, the
average number taken per station is over 800 (Table 3). From
late April to the end of May, the average number taken per
station is greater than 100.

There were quite a few taxa whose larvae hatch at the same
time as Theragra chalcogramma. Ammodytes hexapterus, Atheresthes
stomias, Stenobrachius leucopsarus, and Leuroglossus schmidti
appear to spawn sometime during the winter. These larvae first
appear in early March and continue to be a component of the
larval community into June and July. Most pleuronectid,
stichaeid, cyclopterid, and agonid larvae were also components of

the sub-surface larval community between March and July.
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Bathymaster spp. and Sebastes spp. also spawn in early
spring. Their larvae are first found in April and frequently
appear in the bongo net through September. Bathymaster spp.
continue to be a component of the neuston samples through early
November.

The data suggest that osmerids spawn during late
spring/early summer in the western Gulf of Alaska. Osmerid
larvae begin to appear in the neuston and bongo nets in late June
in high abundances and were a component of the samples through
late October. The smallest larvae identified as Mallotus
villosus were taken in September and were present until May in
the bongo samples and into June in the neuston samples.

Species of Hexagrammidae appear to spawn in the late summer
and fall months. The hexagrammid larvae had the smallest mean
lengths in the fall, and were found mostly in the neuston layer.
These larvae continued to be a major component of the neuston
samples into the following spring.

Species of Hemilepidotus appear to spawn during the summer.
Small Hemilepidotus spp. larvae were first taken by both gears in
September. They continue to be abundant until the following
April, at which time the various species of Hemilepidotus are
readily identifiable. Hemilepidotus hemilepidotus, H. jordani,
and H. spinosus were all present in the neuston samples from late

March until May and June, but were rarely found in the bongo

samples.
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There are a number of other taxa whose larvae were of the
same size as pollock larvae and might be using the same food
source. However, because Theragra chalcogramma larvae were so
dominant in the samples, intraspecific competition would appear
to be a much more important factor than interspecific
competition. All the other taxa in the bongo samples combined
account for less than 18% of the total catch. There were only
two taxa that had an average number of larvae greater than
100/station. In late June and early July, Bathymaster spp. had
567 and 130 larvae/station respectively. Also in late June,
Osmeridae had 146 larvae/station. These larval abundances,
however, occurred in the neuston layer, and therefore, would
probably have a minimal effect on pollock larvae.

For most of the spring and early summer, the sub-surface
waters exhibited a great abundance and diversity of larval fish
(Table 3) and a very complex structure of interaction (App. Figs.
111-114). During the rest of the year, the neuston layer held
the greatest abundance of larvae, while the diversity was
relatively the same as in the sub-surface waters.

There is no evidence that any significant hatching takes
place between late fall and early spring. All of the larvae
present during that period had smaller mean lengths at the end of
October than they did at the beginning of March, indicating that
no significant amount of smaller, newly hatched larvae were
present. This may be associated with the lack of appropriately

sized food sources during the winter months. The spring and
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summer zooplankton composition is dominated by Pseudocalanus
Spp., whose nauplii production lasts from April to November
(McLaren 1978), and are highly important to the survival of first
feeding larvae (Cooney 1986). However, in the winter months the
dominant zooplankters are larger, offshore species (Cooney 1986),

unsuitable for first feeding larvae.
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6.~--Relative abundance (based on percent
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7.~--Relative abundance (based on percent
occurrence) of fish larvae in bongo tows,
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of fish larvae in neuston tows, Feb. 13-28,
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12.--Relative abundance (based on number caught)
of fish larvae in neuston tows, Apr. 1-15,
Apr. 16-30, May 1-15, May 16-31.



Appendix

Appendix

Appendix

Appendix

Appendix

Appendix

Appendix

Appendix

Appendix

Appendix

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

30

13.--Relative abundance (based on number caught)

of fish larvae in neuston tows, June 1-15,
June 16-30, July 1-15.

14.--Relative abundance (based on number caught)

of fish larvae in neuston tows, Sept. 1-15,
Sept. 16-30, Oct. 1-15, Oct. 16-31, Nov. 1-
17.

15.--Relative abundance (based on number caught)

of fish larvae in bongo tows, Feb. 13-28, Mar.
1-15, Mar. 16-31.

l6.--Relative abundance (based on number caught)

of fish larvae in bongo tows, Apr. 1-15, Apr.
16-30.

17.--Relative abundance (based on number caught)

of fish larvae in bongo tows, May 1-15, May
16-31.

18.--Relative abundance (based on number caught)

of fish larvae in bongo tows, June 1-15, June
16-30, July 1-15.

19.--Relative abundance (based on number caught)

20.

of fish larvae in bongo tows, Sept. 1-15,
Sept. 16-30, Oct. 1-15, Oct. 16-31, Nov. 1-
17.

--Distribution of Theragra chalcogramma larvae
in bongo tows, A. Mar. 16-31, B. Apr. 1-15
(catch/10 m-1>/2 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).

21.--Distribution of Theraqra chalcogramma larvae

in bongo tows, A. Apr. 16-30, B. May 1-15
(catch/10 m-1>/2 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).

22.--Distribution of Theraqra chalcogramma larvae

in bongo tows, A. May 16-31, B. June 1-15
(catch/10 m? sﬁ/z 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).
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Figure 23.--Distribution of Theragra chalcogramma larvae
in bongo tows, June 16-30 (catch/10
1¥=P9?.5281, where P=percentage of width of
sector taken up by dot, for catches >500/10
m?, P=42.8%).

Figure 24.--Distribution of Theragra chalcogramma larvae
in neuston tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 nF=P{/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).

Figure 25.--Distribution of Theragra chalcogramma larvae
i? %euston tows, May 16-31 (catch/10
m=P°/2.5281, where P=percentage of width of
s;ctor taken up by dot, for catches >500/10
m°, P=42.8%).

Figure 26.--Distribution of Gadus macrocephalus larvae in
bongo tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 nF=P{/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).

Figure 27.--Distribution of Gadus macrocephalus larvae in
bongo tows, A. May 1-15, B. May 16-31
(catch/10 nF=P%/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).

Figure 28.--Distribution of Gadus macrocephalus larvae in
bongo tow, June 1-15 (catch/10 n1=P€/2.5281,
where P=percentage of width of sector taken
up by dot, for catches >500/10 mz, P=42.8%).

Figure 29.--Distribution of Hexagrammos decagrammus larvae
in bongo tows, A. Mar. 1-15, B. Mar. 16-31
(catch/10 nﬁ=P{/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).

Figure 30.-~Distribution of Hexagrammos decagrammus larvae
in bongo tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 nﬁ=P{/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).

Figure 31.--Distribution of Hexagrammos decagrammus larvae
in bongo tows, A. May 1-15, B. May 16-31
(catch/10 nF=P{/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%). ’
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32.-=-Distribution of Hexagrammos decagrammus larvae

1n bongo tows, June 1-15 (catch/10

‘P/Z 5281, where P=percentage of width of
sector taken up by dot, for catches >500/10
m?, P=42.8%).

--Distribution of Hexagrammos decagrammus larvae
in neuston tows, A. Mar. 1-15, B. Mar. 16-31
(catch/10 m-1>/2 5281, where P—percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).

34.--Distribution of Hexagrammos decagrammus larvae

35

in neuston tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 m-&ﬁ/z 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).

.—-Distribution of Hexagrammos decagrammus larvae

in neuston tows, A. May 1-15, B. May 16-31
(catch/10 m-1’/2 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).

36.~--Distribution of Hexagrammos decagrammus larvae

in neuston tows, A. June 1-15, B. June 16-30
(catch/10 mli’/z 5281, where P—percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).

--Distribution of Hexagrammos decagrammus larvae
i? geuston tows, July 1-15 (catch/10
m°=pP°/2.5281, where P=percentage of width of
sgctor taken up by dot, for catches >500/10
m°, P=42.8%).

Figure 38.--Distribution of Hexagrammos stelleri larvae

in neuston tows, A. Mar. 1-15, B. Mar. 16-31
(catch/10 m-i’/z 5281, where P—percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).

Figure 39.--Distribution of Hexagrammos stelleri larvae

in neuston tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 m-1>/2 5281, where P-percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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40.--Distribution of Hexagrammos stelleri larvae

in neuston tows, June 16-30 (catch/10 m’
=P@?.5281, where P=percentage of width of
sector taken up by dot, for catches >500/10
m?, P=42.8%).

41.--Distribution of Pleurogrammus monopterygius

43.

larvae in neuston tows, A. Mar. 1-15, B. Mar.
16-31 (catch/10 m?=P?/2.5281, where
P=percentage of width of sector taken up by
dot, for catches >500/10 m?, P=42.8%).

2.--Distribution of Pleurogrammus monopterygiu

larvae in neuston tows A. Apr. 1-15, B. Apr.
16-30 (catch/1l0 m’=p /2 5281, where
P=percentage of width of sector taken up by
dot, for catches >500/10 mz, P=42.8%).

--Distribution of Ammodytes hexapterus larvae
in bongo tows, A. Mar. 1-15, B. Mar. 16-31
(catch/10 mﬁqﬂ/z.szsl, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).

44 .--Distribution of Ammodytes hexapterus larvae

in bongo tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 m-1>/2 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).

45.--Distribution of Ammodytes hexapterus larvae

in bongo tows, A. May 1-15, B. May 16-31
(catch/10 nl-P,/z 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).

46.--Distribution of Ammodytes hexapterus larvae

i? gpngo tows, June 1-15 (catch/10
m=pP°/2.5281, where P=percentage of width of
s?ctor taken up by dot, for catches >500/10
m°, P=42.8%).

47.--Distribution of Ammodytes hexapterus larvae

in neuston tows, A. Mar. 16-31, B. Apr. 1-15
(catch/10 m’= P,/z 5281, where P—percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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48 .--Distribution of Ammodytes hexapterus larvae

in neuston tows, A. Apr. 16-30, B. May 1-15
(catch/10 n1-P,/2 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).

49.--Distribution of Ammodytes hexapterus larvae

in neuston tows, A. May 16-31, B. June 1-15
(catch/10 m-ﬁP/z 5281, where P—percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).

50.~--Distribution of Ammodytes hexapterus larvae

51.

in neuston tows, A. June 16-30, B. July 1-15
(catch/10 HI‘P,/2 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).

--Distribution of Bathymaster spp. larvae in
bongo tows, A. Apr. 16-30, B. May 1-15
(catch/10 nt-P,/z 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m%, P=42.8%).

2.--Distribution of Bathymaster spp. larvae in

bongo tows, A. May 16-31, B. June 1-15
(catch/10 n1-P,/2 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).

53.--Distribution of Bathymaster spp. larvae in

bongo tows, A. June 16-30, B. July 1-15
(catch/10 m-i’/z 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).

.-=Distribution of Bathymaster spp. larvae in

neuston tows, A. May 16-31, B. June 1-15
(catch/10 nl—P,/z 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).

55.--Distribution of Bathymaster spp. larvae in

neuston tows, A. June 16-30, B. July 1-15
(catch/10 m-49/2 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m%, P=42.8%).
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--Distribution of Sebastes spp. larvae in
bongo tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 mL1>/2 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).

--Distribution of Sebastes spp. larvae in
bongo tows, . May 16-31, B. June 1-15
(catch/10 m-1>/2 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).

--Distribution of Sebastes spp. larvae in
bongo tows, A. June 16-30, B. July 1-15
(catch/10 nF=P{/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).

--Distribution of Sebastes spp. larvae in
neuston tows, A. May 16-31, B. June 16-30
(catch/10 mL1>/2 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m°, P=42.8%).

--Distribution of Sebastes spp. larvae in
neuston tows, July 1-15 (catch/10 m’=p? /2.5281,
where P—percentage of width of sector taken
up by dot, for catches >500/10 mz, P=42.8%).

--Distribution of Mallotus villosus larvae
in bongo towsé A. Mar. 1-15, B. Mar. 1l6-31
(catch/10 nF=P,/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).

--Distribution of Mallotus villosus larvae
in bongo tows2 A. Apr. 1-15, B. Apr. 1l6-30
(catch/10 nF=P‘/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).

--Distribution of Mallotus villosus larvae
in bongo tows, May 1-15 (catch/10 m2=P2/2 .5281,
where P=percentage of width of sector taken
up by dot, for catches >500/10 mz, P=42.8%).

--Distribution of Mallotus villosus larvae
in neuston tows, A. Mar. 1-15, B. Mar. 16-31
(catch/10 mL1>/2 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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65.--Distribution of Mallotus villosus larvae

in neuston tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 m-1>/2 5281, where P—percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).

66.~--Distribution of Mallotus villosus larvae

in neuston tows, A. May 1-15, B. May 16-31
(catch/10 m-1>/2 5281, where P percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).

67 .--Distribution of Mallotus villosus larvae

i? %euston tows, June 1-15 (catch/10
m'=P°/2.5281, where P=percentage of width of
s?ctor taken up by dot, for catches >500/10
m°, P=42.8%).

68.--Distribution of Leuroglossus schmidti larvae

69.

in bongo tows, A. Mar. 1-15, B. Mar. 16-31
(catch/10 m-1’/2 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).

--Distribution of Leuroglossus schmidti larvae
in bongo tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 n€=Pa/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).

70.--Distribution of Leuroglossus schmidti larvae

in bongo tows, A. May 1-15, B. May 16-31
(catch/10 nl—P,/z 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).

71.--Distribution of Leuroglossus schmidti larvae

1n bongo tows, June 1-15 (catch/10

—P/2 5281, where P=percentage of width of
s?ctor taken up by dot, for catches >500/10
m®, P=42.8%).

72.--Distribution of Stenobrachius leucopsarus

larvae in bongo tows, A. Mar. 1-15, B. Mar.
16-31 (catch/10 m’=P%/2.5281, where
P=percentage of width of sector taken up by
dot, for catches >500/10 m?, P=42.8%).
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73.--Distribution of Stenobrachius leucopsarus

larvae in bongo tows, A. Apr. 1-15, B. Apr.
16-30 (catch/10 m’=P’/2.5281, where
P=percentage of width of sector taken up by
dot, for catches >500/10 mz, P=42.8%).

74 .--Distribution of Stenobrachius leucopsarus

larvae in bongo tows, A. May 1-15, B. May 16-
31 (catch/10 nl—P,/z 5281, where P—percentage
of width of sector taken up by dot, for
catches >500/10 m’, P=42.8%).

75.--Distribution of Stenobrachius leucopsarus

76.

larvae in bongo tows, A. June 1-15, B. June
16-30 (catch/10 m’=P?/2.5281, where
P=percentage of width of sector taken up by
dot, for catches >500/10 mz, P=42.8%).

--Distribution of Lyconectes aleutensis larvae
in neuston tows, A. Mar. 16-31, B. Apr. 1-15
(catch/10 m-iﬂ/z 5281, where P—percentage of
width of sector taken up by dot, for catches
>500/10 m%, P=42.8%).

77.--Distribution of Lyconectes aleutensis larvae

in neuston tows, A. Apr. 16-30, B. May 1-15
(catch/10 m-1>/2 5281, where P—percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).

78.--Distribution of Lyconectes aleutensis larvae

in neuston tows, A. May 16-31, B. June 1-15
(catch/10 m{43/2 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).

79.--Distribution of Lyconectes aleutensis larvae

in neuston tows, A. June 16-30, B. July 1-15
(catch/10 m11=/2 5281, where P~percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).

80.~-Distribution of Anoplopoma fimbria larvae

in neuston tows, A. May 16-31, B. June 1-15
(catch/10 mzli/z 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).
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81l.--Distribution of Anoplopoma fimbria larvae
1? neuston tows, June 16-30 (catch/10
m’=P°/2.5281, where P=percentage of width of
s;ctor taken up by dot, for catches >500/10
m°, P=42.8%).

82.--Distribution of Hippoglossoides elassodon
larvae in bongo tows, A. Apr. 16-30, B. May
1- 15(catch/10n1—P/2 5281, whereP-percentage
of width of sector taken up by dot, for
catches >500/10 m?, P=42.8%).

83.--Distribution of Hippoglossoides elassodon
larvae in bongo tows, A. May 16-31, B. June
1- 15(catch/10nF‘P/2 5281, whereP—percentage
of width of sector taken up by dot, for
catches >500/10 m®, P=42.8%).

84.--Distribution of Hippoglossoides elassodon
larvae in bongo tows, A. June 16-30, B. July
1- 15(catch/10nF—P/2 5281, whereP—percentage
of width of sector taken up by dot, for
catches >500/10 mz, P=42.8%).

85.--Distribution of Lepidopsetta bilineata larvae
in bongo tows,2 A. Mar. 16-31, B. Apr. 1-15
(catch/10 m-i’/z 5281, where P—percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).

86.--Distribution of Lepidopsetta bilineata larvae
in bongo tows,2 A. Apr. 16-30, B. May 1-15
(catch/10 n3=P,/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).

7.--Distribution of Lepidopsetta bilineata larvae
in bongo tows,2 A. May 16-31, B. June 1-15
(catch/10 nF=P,/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).

88.--Distribution of Lepidopsetta bilineata larvae
1? bongo tows, June 16-30 (catch/10

m’=P?/2. 5281, where P=percentage of width of
s?ctor taken up by dot, for catches >500/10
m®, P=42.8%).
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89.--Distribution of Atheresthes stomias larvae

in bongo tows, A. Mar. 1-15, B. Mar. 16-31
(catch/10 nﬁ=P{/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).

90.--Distribution of Atheresthes stomias larvae

in bongo tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 nF=P€/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).

91.--Distribution of Atheresthes stomias larvae

in bongo tows, A. May 1-15, B. May 16-31
(catch/10 m-1>/2 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).

92.--Distribution of Atheresthes stomias larvae

1? bongo tows, June 1-15 (catch/10

—P/2 5281, where P=percentage of width of
s?ctor taken up by dot, for catches >500/10
m°, P=42.8%).

93.--Distribution of Hemilepidotus spp. larvae

in bongo tows, A. Mar. 1-15, B. Mar. 16-31
(catch/10 nF=P{/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).

94.--Distribution of Hemilepidotus spp. larvae

95

1n bongo tows, Apr. 1-15 (catch/10

—P/2 5281, where P=percentage of width of
s?ctor taken up by dot, for catches >500/10
m-, P=42.8%).

.--Distribution of Hemilepidotus spp. larvae

in neuston tows, A. Mar. 1-15, B. Mar. 16-31
(catch/10 m-1>/2 5281, where P—percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).

96.--Distribution of Hemilepidotus spp. larvae

in neuston tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 mziP/Q 5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Figure 97.--Distribution of Hemilepidotus hemilepidotus
larvae in neuston tows, A. Mar. 16-31, B.
Apr. 1-15 (catch/10 nF=P€/2.5281, where
P=percentage of width of sector taken up by
dot, for catches >500/10 mz, P=42.8%).

Figure 98.--Distribution of Hemilepidotus hemilepidotus
larvae in neuston tows, A. Apr. 16-30, B. May
1—15(catch/lOnF=P9?.5281,whereP=percentage
of width of sector taken up by dot, for
catches >500/10 m?, P=42.8%).

Figure 99.--Distribution of Hemilepidotus hemilepidotus
larvae in neuston tows A. May 16-31, B. June
1- 15(catch/10n1—P/2 5281 whereP—percentage
of width of sector taken up by dot, for
catches >500/10 mz, P=42.8%).

Figure 100.--Distribution of Hemilepidotus hemilepidotus
larvae in neuston tows, June 16-30 (catch/10
2--P/2 5281, where P= percentage of width of
s?ctor taken up by dot, for catches >500/10
m°, P=42.8%).

Figure 101.--Distribution of Cottidae larvae in bongo
tows, A. Mar. 16-31, B. Apr. 1-15 (catch/10
—P,/2 5281, where P—percentage of width of
s?ctor taken up by dot, for catches >500/10
m°, P=42.8%).

Figure 102.--Distribution of Cottidae larvae in bongo
t;_:w,2 A. Apr. 16-30, B. May 1-15 (catch/1l0
m'=P°/2.5281, where P=percentage of width of
s?ctor taken up by dot, for catches >500/10
m°, P=42.8%).

Figure 103.--Distribution of Cottidae larvae in bongo
t?w%, A. May 16-31, B. June 1-15 (catch/10
m=P°/2.5281, where P=percentage of width of
s?ctor taken up by dot, for catches >500/10
m‘, P=42.8%).

Figure 104.--Distribution of Cottidae larvae in bongo
tows, June 16-30 (catch/101n-1>/2 5281, where
P—percentage of width of sector taken up by
dot, for catches >500/10 m’, P=42.8%).
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105.--Results of recurrent group analysis of
neuston catches by date window, A. Feb. 13-
28, B. Mar. 1-15, C. Mar. 16-31. Boxes
enclose members of recurrent groups. Lines
connect taxa with affinities outside their
groups. Numbers of occurrences are in
parentheses.

106.--Results of recurrent group analysis of
neuston catches by date window, A. Apr. 1-
15, B. Apr. 16-30, C. May 1-15. Boxes
enclose members of recurrent groups. Lines
connect taxa with affinities outside their
groups. Numbers of occurrences are in
parentheses.

107.--Results of recurrent group analysis of
neuston catches by date window, A. May 16-
31, B. June 1-15, C. June 16-30. Boxes
enclose members of recurrent groups. Lines
connect taxa with affinities outside their
groups. Numbers of occurrences are in
parentheses.

108.~--Results of recurrent group analysis of
neuston catches by date window, A. July 1-
15, B. Sept. 1-15, C. Sept. 16-30. Boxes
enclose members of recurrent groups. Lines
connect taxa with affinities outside their
groups. Numbers of occurrences are in
parentheses.

109.--Results of recurrent group analysis of
neuston catches by date window, A. Oct. 1-
15, B. Oct. 16-31, C. Nov. 1-17. Boxes
enclose members of recurrent groups. Lines
connect taxa with affinities outside their
groups. Numbers of occurrences are in
parentheses.

110.--Results of recurrent group analysis of bongo
catches by date window, A. Feb. 13-28, B.
Mar. 1-15, C. Mar. 16-31. Boxes enclose
members of recurrent groups. Lines connect
taxa with affinities outside their groups.
Numbers of occurrences are in parentheses.
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111.--Results of recurrent group analysis of bongo
catches by date window, A. Apr. 1-15, B. Apr.
16-30. Boxes enclose members of recurrent
groups. Lines connect taxa with affinities
outside their groups. Numbers of occurrences
are in parentheses.

112.--Results of recurrent group analysis of bongo
catches by date window, May 1-15. Boxes
enclose members of recurrent groups. Lines
connect taxa with affinities outside their
groups. Numbers of occurrences are in
parentheses.

113.--Results of recurrent group analysis of bongo
catches by date window, May 16-31. Boxes
enclose members of recurrent groups. Lines
connect taxa with affinities outside their
groups. Numbers of occurrences are in
parentheses.

114.--Results of recurrent group analysis of bongo
catches by date window, A. June 1-15, B. June
16-30, C. July 1-15. Boxes enclose members
of recurrent groups. Lines connect taxa with
affinities outside their groups. Numbers of
occurrences are in parentheses.

115.--Results of recurrent group analysis of bongo
catches by date window, A. Sept. 1-15, B.
Sept. 16-30, C. Oct. 1-15. Boxes enclose
members of recurrent groups. Lines connect
taxa with affinities outside their groups.
Numbers of occurrences are in parentheses.

116.--Results of recurrent group analysis of bongo
catches by date window, A. Oct. 16-31, B.
Nov. 1-17. Boxes enclose members of
recurrent groups. Lines connect taxa with
affinities outside their groups. Numbers of
occurrences are in parentheses.
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Table 1. -- Collection data of larvae in the western Gulf of
Alaska. Cruises are arranged in chronological
order.

Number of Number of

Cruise Cruise dates bongo stations neuston stations

2KE72 Apr. 19-May 11, 1972 67 0

4M¥F77 Oct. 31-Nov. 14, 1977 59 83

4DI78 Mar. 28-Apr. 20, 1978 86 113

2MF78 June 19-July 9, 1978 88 113

3MF78 Sept. 8-21, 1978 26 28

4MF78 Sept. 24-Oct. 7, 1978 66 45

5MF78 Oct. 15-Nov. 1, 1978 19 11

1WE78 Oct. 25-Nov. 17, 1978 97 101

6MF78 Nov. 5-24, 1978 43 21

1MF79 Feb, 13-Mar. 11, 1979 88 89

5TI79 May 16-24, 1979 58 0

1PO79 Sept. 2-Oct. 11, 1979 17 47

1SHS81 Mar. 5-18, 1981 131 130

1IMF81 Mar. 12-20, 1981 31 0

2MF81 Mar. 30-Apr. 8, 1981 89 0

2SHS81 Apr. 16-24, 1981 60 60

3MF81 Apr. 26-May 2, 1981 79 0

4MF81 May 20-24, 1981 75 0

3SH81 May 20-28, 1981 57 0

1DAS82 Apr. 4-23, 1981 83 0

2DA82 May 21-31, 1981 62 0

1CHS83 May 16-31, 1983 62 62

1SH84 Apr. 17-May 9, 1984 160 154

1DI85 Mar. 1l1-Apr. 2, 1985 69 0

1P085 Mar. 29-Apr. 21, 1985 154 151

2MF85 May 1-12, 1985 62 0

2P085 May 16-June 8, 1985 189 189

1GI86 Mar. 30-Apr. 20, 1986 149 149

1MF86 Apr. 2-13, 1986 80 0

2MF86 May 1-19, 1986 108 0

Totals 2,414 1,546



Table 2.—- Mean lengths (SL) and average number of taxa caught per neuston station by date window of the more
commonly caught species. (Average no./station = total no. caught divided by no. of stations where

taxa were captured).

Feb 13-28 Mar 1-15 Mar 18-31 Apr, 1-1S Apr 18-30 May 1-1§ May 18-21 June 1-15 June 18-30 July 1-15 Sept 1-15 Sept 16-30 Oct 1-15 Oct 16-3t Nov 1-17
Avg Avg Avg Avg A Avg Avg Avg Avg Avg Avg Avg Avg Avp Avg
na Mean no Mean no Mean no Mern no Mean  no. Mean n Mean no. Mean no Mesn no Mean no Mean no Mean no Mean no Menn no Moan
Species caught lengih caught lngth caught length caught length caughl length  caught lengrh caught isngth caught length caught length caught length caught length caughl length caught lengih caught langin caught length
Hexagrammos decagrammus 300 105 85 115 ne 12 B0 11 190 118 94 122 209 129 f0 137 57 208 1) 238 t7 103 nr ?2 68 103
Hoxagrammos lagocephaius 7 e 689 s 720 09 168 103 40 120
Maxagrammos stalleri 23 193 16 196 16 222 21 237 13 278 15 J44 57 546 13013 B4 a2 LR 127 9 152 124
Plsurogrammus monopterygius 35t 143 86 154 45 106 123 170 30 290 ns  eé 7 108 331 102
Hexagrammas octogrammus 14 247 10 248 128 77 N9 88 14 102 121 99 s 142
Hemilepidoius spp 221 L1 194 82 154 100 ary 1109 34 109 Mo 72 485
Hemilopidotus hamilepidotus 160 1 1) 248 108 s 110 87 121 22 156 76 158 22 197
Hemiepidotus spinosus 190 72 47 78 3s 70 3s L L]
Hemilepidotus yordant 40 180 30 e 81 184 1 238
Matiotus wiosus 2V a4 26 290 152 356 8 511 T4 44 85 462 307 463 B0 445 110 234 278 az27 30 NS $1 342 169 325
Bathymaster spp s w7 47 96 566 7 1298 224 210 64 31 32
Sebasies spp 238 54 68
Ammodytes hexapierus 104 171 a7 28 127 88 200 142 1571 220 97 218 ns 20 515
Lyconectes alautenys 0 149 51 151 850 187 148 147 12 167 272 77 43 283 38 232
Anoplopoma fimbrie @0 133 21 137 15 174
Zaprora silenus 28 19 110 157 20 138 20 120
Thoragra chalcogramma 35 47 198 48 a6 92
Hexagrammos 3pp 316 168 107 0 02 02

Osmendas 1460 176 a4 220 "

147



Table 3.-- Mean lengths (SL) and average number of taxa caught per bongo station by date window of the more
commonly caught species. (Average no./station = total no. caught divided by no. of stations where

taxa were captured).

Feb 13-28 Mar 1-15 Mar 16-31
Avg Avg Avg
no Mean no Mamn no Mean
Species caught length caught tengin caught lsagin
Thesagra chaicogramma " 43
Gaous macrocephalus
Ammodytas hexapterus 1o 155 54 47 63 174
Batnymaster spp
Sevastes spp
Mallotus wilosus 58 320 34 384 30 367
Hippoglossoudes elassodon .
Lepidopsetia bikneata 29 38
Atheresthes stomias 20 77 29 T
Hippoglossus stenoleps 45 Nz
Glyptocephalus zachius
Piatichifys stallen
Pseltichihys majanosocius
Microstomus paciicus
isopseita isolepis
Hemilepidotus spp 27 o8 21 82 12 94
Stanobrachius leucopsarus 23 348 17 42
Protomyctophum thompsomn
Leuroglossus schmion 22 100 25 105
Bathylagus pacificus
Hexagrammos decagrammus 18 106 31 w09 17 0o
Hexagrammos lagocepnaius
Hexagrammos sI://en
Pleurogrammus monopteryguss 14 142
Cycloplendas 13 57
Agonidae
tumpenus maculatus
Lumpenus sagita 27 164
Lumpenelia longiostns
Lyconectes ateutens:s
Cotudas 19 57

Gymnocanthus A
Myorocephalus B
Artechus harnngtont

Osmernidas

A 1-15 Apr 18-30 May 1-15 Mey 16-31 June 1-15 June 16-30 July 1-15 Sept 1-15 Sept 16-30 Oa 1-15 Oct 18-31 Nov 1-17
Avg Avg Avg Avg Avg Avg Avg Avg Avg Avg Avg Avg
no Mean no Mean no Mean no Mean no Mean "~ Mean no Mean L) Mean n Mean no Mean no Mean no Mean
caught length caught jength  caughl lengih caught length caughi lengih caught length caught length caught lengh caught length caught lengih caught Jength caught lenglh
245 48 8040 44 1233 s2 1573 814 6a 74 15 181
2 41 153 44 ae s5¢0 38 7s 78 89
a1 201 107 118 109 86 167 42 187
19 7 27 64 254 b1 271 58 221 146 66 20
17 52 34 S4 15 57 s 51 58 192 478 19
18 366 14 41 L6 44 (7o) 402 32 251 161 274 177 223 92 258
18 58 48 62 109 69 24 83 19 93 16 151
58 a9 58 45 60 a9 36 80 25 92 18 1@
53 82 55 86 17 N2 29 136 29 168
14 1423 16 148 13 201 13 188
22 87 20 $1 15 106 21 17
28 41
1% 127 I8 55
19 72 20 00
30 47 22 74
18 109 141 43 212 47 160 53 93 58
25 50 21 52 39 55§ 21 72 23 79 15 o8 26
" 1 2 ] 12 98§ 10 128
18 110 19 119 18 132 15 159 23 195 15
4 L) 15 88 28 95 14 N7 17 114
16 16 32 w07 12 124 12 5§55 133
281 B4 40 @2 24 M6
17 94 58 112 20 1410
133 106
16 s2 25 58 22 52 15 64
12 66 13 74 14 73 14 98 14 85
18 N2 20 121 18 127 16 186
13 18s 12 21 11 201
32 125 18 188
13 148 11 169 14 62
22 §7 L I ] ] 25 @87 21 8s 39 97 31
26 76 20 94 as 0
a7 25 74 58 9s8 20 98
14 38 17 36 13 48
ol %06 ne 279 135

Sd
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Figure 1l.--Near surface currents and some geographic and
bathygraphic features of the western Gulf of Alaska.
Currents based on Reed and Schumacher (1986).
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ICHTHYOPLANKTON RANK ABUNDANCE
CRUISE: ALL GEAR* NEUSTON STAGE® LARVAE
NUMBER CAUGHT «10?
0.00 16.40 32.80

SPECIES 43-200  65.60  82.00
BATHYMASTER SP. 21827
HEXAGRAMMOS DECAGRAMMUS ALl

HEMILEP1DOTUS SP.
HEXAGRAMMOS LAGOCEPHALUYS
AMMODYTES HEXAPTERUS
PLEUROGRAMMUS MONOPTERYGIUS
HEMILEPIDOTUS HEMILEPIDOTUS
LYCONECTES ALEUTENSIS
HEXAGRAMMOS OCTOGRAMMUS
HEXAGRAMMOS STELLERI
ANOPLOPOMA FIMBRIA
MALLOTUS VILLOSUS
HEXAGRAMMOS SP.

THERAGRA CHALCOGRAMMA
HEMILEPIDOTUS SPINQSUS
OSMERIDAE

SEBASTES SPP
HEMILEPIDOTUS JORDANI
STICHAEIDAE
MYOXOCEPHALUS SP.
HEXAGRAMMIDAE

ZAPRORA SILENUS

OPHIDON ELONGATUS
HIPPOGLOSSUS STENOLEPIS
DELOLEPIS GIGANTEA
GADIDAE

CHIROLOPHIS DECORATOR
LEPIDOPSETTA BILINEATA
HIPPOGLOSSOIDES ELASSODON
COTTIDAE

CHIROLOPHIS SP.
CYCLOPTERIDAE
GLYPTOCEPHALUS ZACHIRUS
RONQUILIS JORDANI
MICROSTOMUS PACIFICUS
LEPTOCOTTUS ARMATUS
APTOCYCLUS VENTRICOSUS
GADUS MACROCEPHALUS
ARTEDIUS 1

PLATICHTHYS STELLATUS
MYOXQCEPHALUS G
STICHAEUS PUNCTATUS
MACROURIDAE

ATHERESTHES STOMIAS
MYOXOCEPHALUS B
PSETTICHTHYS 2
PSETTICHTYS MELANOSTICTUS
GASTEROSTEUS ACULEATUS
PROTOMYCTOPHUM THOMPSON1
AGONIDAE

GYMNOCANTHUS SP.
GYMNOCANTHUS A
STENOBRACHIUS LEUCOPSARUS
LUMPENELLA LONGIROSTRIS
ONORHYNCHUS KETA
PAROPHRYS VETULUS
ENOPHRYS BISON

RADULINUS BOLEOIDES
BATHYLAGIDAE

BLEPSIAS BILOBUS
ANOPLARCHUS INSIGNIS
PHOLIS sP.

ARTEDIUS MEANYI
STENOBRACHIUS SP.
BATHYMASTERIDAE

PHOLIS LAETA

Appendix Figure 1.--Relative abundance (based on number caught) of
fish larvae in the neuston tows.

=i
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[CHTHYOPLANKTON RANK ABUNDANCE

CRUISEs  ALL GEAR' BONGO STAGEt LARVAE
NUHBER CAUGHT «10'

PECIES 0.00 18,00 32.00 40.00 84.00 $0.00
THERAGRA CHAL 2337&{
AMMODYTES HEXAPTERUS 13739
BATHTMASTER SP. |
OSMERIDAE T

SEBASTES SP.
HEMILEP1DOTUS SP.
HIPPOGLOSSOIDES ELASSODON
GADUS MACROCEPHALUS
LEPIDOPSETTA BILINEATA
FALLOTUS YILLOSUS
ATHERESTHES STOMIAS
STENOBRACHIUS LEUCDPSARUS
COTTIDAE
LEUROGLOSSUS SCHMIDTI
HEXAGAAMMOS LAGOCEPHALUS
GAD1DAE
CYCLOPTERIDAE
HEXAGRAMMOS DECAGRAMTNS
LUMPENUS HMACULATUS
AGONIDAE
LUMFEMELLA LONGIROSTRIS
PSETTICHTHTS MELANQSTICTUS
PLEUROGRAMMUS HONOPTERYGIUS
HIPPOGLOSSUS STENOLEPIS
STICHAEIDAE
GLTPTOCEPHALUS ZACHIRUS
BATHTLAGUS PACIFICUS
LTCONECTES ALEUTEWSIS

. PLATICHIHYS STELLATUS
GYMMOCANTHUS A
HMTDXOCEPHALYS 8
STEMOBRACHIUS SP.
LUNPENUS SAGITTA
ANOPLARCHUS SP.
PROTOMYCTOPHUM THOMPSONT
HEXAGRAMIMOS OCTOGRAMMS
ARTEOTUS HARRINGTONI
ISOPSETTA [SOLEPIS
HEMILEP1DOTUS HEMILEPIDATUS
GTMNOCANTHUS SP.
HEXAGAAMMOS STELLER]
HEXAGNAMMOS SP.
POROCL INUS ROTHROCK]
PHOLLS SP.
RADUL [NUS ASPRELLUS
ARTEDIUS MEANTI
AYOXOCEPHALUS SP.
ZAPROAA SILENUS
HICROSTOMUS PACLIFICUS
DASTCOTTUS SETIGER
MALACOCOTTUS ZONURUS |
MACROURTOAE
ATOXOCEPHALUS 6
PSETTICHTHYS 2
ANOPLOPOMA FIMBAIA
PAROPHRYS YETULUS
RONQUILTS JORDANI
AGOMIDAE C
CLUPEA HARRENGUS PALLAS1
TRIGLOPS SP.
PLEUAONECTES QUADRITUBERCULATU
DELOLEPIS GIGANTEA
AGONIOAE A
ARTEDIUS SP.
BATHYLAGUS MILLER1
CHIROLOPHIS DECORATUS
BATHTLAGLOAE
CHIROLOPHIS SP.
ARTEDIUS FENESTAALIS
LIHANDA ASPERA
Z0ARCIDAE
HERILEPTDOTUS SPINOSUS
CHIROLOPHIS NUGATOR
LEPTOCOTTUS ARMATUS
MYCTOPHIDAE
LCELINUS SP.
PTILICHTMYS GOODEI
ATHERESTHES SP.
MERLUCCIUS PRODUCTUS
RADUL LNUS SP.
MALACOCOTTUS ZONURUS
PLEURGMECT | DAE
TELEOST TYPE A
STICHAEUS PUNCTATUS
CITHARICHINTS STIGMAEUS
BATHTLAGUS SP.
ANOPLARCHUS INSIGNLS
OPH10OON ELONGATUS
BATHYMASTER 2
PHOLIOAE
LUMPENUS SP.
GILBERTIDIA STGALUITES
MALACOCOTTUS ZONURLS 2
NECTOL IPARIS PELAGICUS
HICROGAGUS PROXIMUS
BOTHRAGONUS SWAN]
CTCLOTHONE SP.
LYOPSETTA EXILIS
REINMAROTIUS HIPPOGLOSSOIDES
PARAL [PARIS SP.
HERMITRIPTERUS SP.
HEMILEPTIDOTUS JORDANIL
LAMPANTCTUS SP.
HEMITRIPTERUS VILLOSUS
TRICHODON TRICHIDON
PROTOMTCTOPHUN CROCKERT
APTOCTCLUS YENTRICOSUS
BLEPSTAS BILOBUS
LIPARIS FLORAE
CLINOCOTTUS SP.
TAALETONBEANIA CRENULARIS
TRACHIPTERTDAE
NAUTICHTHTS OCULOFASCIATUS
BATHYMASTERIDAE
PSTCHROLUTES PARADOXUS
[CELUS SP.
TRIGLOPS MACELLUS

Appendix Figure 2.--Relative abundance (based on number caught) of
fish larvae in the bongo tows.




FEBRUARY 13-28

SPECIES

PERCENT OCCURRENCE
0.00 20.00 " 49-00

[CHTHYOPLANKTON RANK ABUNDANCE

GEARY NEUSTON

$0.00  80.00

HE:

HEMILEPIDOTUS SP.
PLEURQGRAr®IUS MONOPTEAYGLUS
HEXAGRAIWOS STELLERL
MALLOTUS vILLOSUS
HEXAGRAMMOS OCTOGRARMUS
BATHYHASTER SP.
HEXAGAAMIDAE

SEBASTES SP.

UNIDENTIFIED

MARCH 1-1§

SPECIES

=
=l
7

fafeeny, gounatuce

HEMILEPIDOTUS SP.
PLEUROGRAMMUS MONOPTERTGIUS
HEXAGRAMMOS STELLER1
HEXAGRAMNOS OCTOGRAMMUS
HMALLOTUS YILLOSUS
HEXAGRAMMIQAE

AMODYTES HEXAPTERUS
HEXAGRAMMOS LAGOCEPHALUS
OSPMER{DAE

APRR 1-15

—SPECIES

f— 71

PERCENT QCCURRENCE
0,00 20.80 " 49.00

80.00  80.00 100,00

===p|

S
MEMILEPIDOTUS HEMILEPIDOTUS
LTCONECTES ALEUTENSIS
HEXAGRAMOS SIELLERI
HERILEP1D0TUS SPINOSUS
HEMILEPTDOTUS SP.
PLEUROGRAMMUS MONOPTERYGIUS
MALLOTUS VILLOSUS
HEXAGRAMMOS SPP.
THERAGRA CHALCOGRAMMA
HEMILEP1DOTUS JORDANI
AMMODTTES HEXAPTERUS
STICHAEIDAE
DISINTEGRATED
IAPRORA SILENUS
CHIROLOPHIS DECORATUS
BATHTMASTER SPP.
ANOPLOPORA FLMBR1A
HEXAGRAPNIDAE
CHIRQLOPHIS 5PP,
UN|DENTIFIED
LEPIDOPSETTA BILINEATA
COTTIDAE
GYMNOCANTHUS SP.
GYMNOCARTHUS A
OPHICDON ELONGATUS
SEBASTES SPP,

GADUS MACROCEPHALUS
HYCTOPHIDAE
ATHERESTHES STOMIAS
HIPPOGLOSSUS STENOLEPTS
CYCLOFTERIDAE

AGON | QA€

MYOXOCEPHALUS G
MTOXOCEPHALUS B
DELOLEPIS GIGANTEA

== u

STAGE! LARVAE

MARCH 1831

— SPECIES

of i CENLJECURIENCE woo0 oo soouo

HE;

HEXAGRAMMOS STELLERI
PLEUROGRAMMUS MONOPTERYGLUS
HEMILEPIDQTUS SP.
HEMILEPIDQTUS HEMILEPIDOTUS
HEMILEPIDOTUS SPINODSUS
HEXAGRAMMOS OCTOGRAMIUS
HEXAGRAMOS SP.
DISINTEGRATED

MALLOTUS YILLODSUS
LYCONECTES ALEUTENSIS
STICHAEIDAE

BATHTHASTER SPP.
AMMODTTES HEXAPTERUS
HMEMILEPIOOTUS JORDANI
CHIROLOPHIS DECORATUS
HEXAGRAMMOS LAGOGEPHALUS
HEXAGRAMMIDAE

OPHIDDON ELONGATUS
CYCLOPTERIDAE
HYOXDCEPHALUS @
CHIROLOPHIS SPP.

APRIL 18-20

SPECIES

il

o5y M Lo BECUREENCE o w00

HE

LYCONECTES ALEUTENSIS
HEMILEPIDOTUS HEMILEPIDOTUS
THERAGRA CHALCOGRAMMA
AMMODTTES HEXAPTERUS
HEMILEPIDOTUS JORDANI
MALLOTUS VILLOSUS
DISINTEGRATED
HEXAGAAMMOS STELLERI
STICHAEIDAE
HEMILEPIDOTUS SP.
HEMILEPIDOTUS SPINGSUS
DELOLEPIS GIGANTEA
BATHYRASTER SPP.
PLEVAQGRAMWS MONOPTERTGIUS
HEXAGRAMMOS SPP.

ZAPROAA STLENUS

COTTIDAE

ANOPLOPORA FIMBRIA
HEXAGRAMMOS LAGOCEPHALUS
HEXAGRAMRIDAE

SEBASTES sPP,

GADIDAE

UNIDENTIFIED

GADUS MACROCEPHALUS
STEMDBRACHIUS LEUCOPSARUS
ATHERESTHES STOMIAS
LUMPENELLA LONGIROSTRIS
CHIROLOPHIS SPP.
AEINHARDTLUS HIPPOGLOSSOTDES
HIPPOGLOSSUS STENOLEP!S
LEPIDOPSETTA BILINEATA

<

Appendix Figure 3.--Relative abundance (based on percent

occurrence) of fish larvae in neuston tows,

Feb.
Apr.

13-28, Mar.

16-30.

1-15, Mar.

16-31, Apr.

1-15,



ICHTHYOPLANKTON RANK ABUNDANCE

GEAR®

NEUSTON

STAGET LARVAE

AT 148 MAY 16-31
PERCENT QCCURRENCE PERCENT OCCURRENCE
EDCEEEE .00 20.00 40.00 80.00 40.00 _smm 0.00 20.00 40.00 80.00 0.00 100.00
HEXAGRAMMOS HE
LTCONECTES ALEUTENSIS LTCONECTES ALEUTENSIS
HEMTLEPLOOTUS HEMILEPIDOTUS ARPODYTES HEXAPTERUS —_—
ANDPLOPOMA FLMBRIA OISINTEGRATED —
MALLOTUS ¥ILLOSUS ANOPLOPMA F1MBR1A  El— |
AMPODYTES HEXAPFERUS -8 HEMILEP1DOTUS HEMILEP1DOTUS ==
DUSINTEGRATED == HEXAGRAMMOS SPELLERI
UNIOENTIFTED i OPMIONON ELONGATUS {
ZAPRORA SILENUS = THERAGRA CHALCOGRAMMA
HENILEP10OTUS SPINOSUS | HEMILEMOOTUS —
LEPIDOPSETTA 8ILINEATA BATHTAASTER SPP. —_d
OFHIODON ELONGATUS NTOXOCEPHALUS SPP. —
HEKAGRAMPOS STELLERI STICHAELDAE =
HENILEPIDOTUS JONDAN| HIPPOGLOSSUS STEWOLEPIS .
SEBASTES SPP. -
HEMILEPIDOTUS JORDANI ]
HIPPOSLOSSOIDES ELASSODON :[
MALLOTUS YILLOSUS L
HEXAGRAMMOS SPP. —
HEXAGRANTN0S OCTOGRAPPUS |
ZAPRORA SILEKUS
DELOLEPLS GIGANTEA P
PUATICHINTS STELLATUS
GLYPTOCEPHALUS ZACHIRUS
GADUS RACROCEPHALUS
COTTIDAE
PSETTICHTHYS 2
ONCORKTNCHUS KETA
ENOPHAYS B1SOH
LEPTOCOTTUS ARMATUS
PLEUROGRAFYIS MONOPTERTGIUS
GADIDAE
BATHTLAGIDAE
PAROPHRTS VETULUS
LEPIDOPSETTA BILINEATA
RADUL INUS BOLEOIDES
AIME 113 JUNE 18-30 GEAR® NEUSTON STAGE' LARYAE
PERCEN! OCCURRENCE PERCENT OCCURRENCE
SPECIES 0.00 20.00 4000 €0.00 9000 SPECIES o.00 20.00  40.00 _ 60.00  0.00  100.00

LYCONECTES ALEUTENSIS
HEMILEP1DOTUS HEMILEPIDOTUS
AMMODYTES MEXAPTERUS
DISINTEGRATED

IAPRORA SILEWUS
STICHAE|IDAE

BATHYMASTER SPP.
HEXAGRAMMOS SPP.
ANGPLOPOMA FIDEALA
HEXAGRAMMQS STELLERT
HEMILEPIDOTUS JORDANI
MTQNOCEPHALUS SPP.
SEBASTES 5PP.
GLYPTOCEPHALUS ZACHIAUS
HIPPOGLOSSUS STENOLEPIS
HEXAGRAMMOS OCTOGRAMWS

BATHTMASTER SP.
LYCONECTES ALEUTENSIS
AMPODYTES HEXAPTERUS
NYOXOCEPHALUS SP.
HEMILEP1DATUS HEMILEPIDOTUS
SEBASTES SP.

ANOPLOPOMA FlMmaR1A
OISINTEGRATED

OPHIODON ELONGATUS
THERAGRA CHALCOGRAMMA
MICROSTOMUS PACIF1CUS
LEPIDOPSET1A BILINEATA
HEXAGRAMFIOS OCTOGRAMNS
HEXAGRAMTNS STELLERI
HEMTLEPIDOTUS SP.
MEMILEP1DOTUS JORDANI

HALLOTUS VILLOSUS COITIDAE

OPHIODON ELONGATUS HEXAGRAMMOS SP.

HEXAGRAMMIGAE OSHERLDAE L
COTIIOAE PSETTICHIHYS PELANOSTICTUS
CTCLOPTERIDAE HIPPOGLOSSOIDES ELASSODON

BLEPSIAS BILOBUS
QELOLEPTS GIGAWTEA
nICRDSIOMUS PACIFICUS

JULY 115

SPECLIES

PERCENT OCCURRENCE
9.00 20.00 48.00

HEXAGRAMMOS DECAGRAMFUS
BATHTRASTER SP.
SEBASTES SP.

ANOPLOPOMA FIRBRLA
AMMODTTES HEXAPTERUS
LYCONECTES ALEUTENSIS
HEMILEPIDGTUS HERMILEPIDOTUS
HEMILEPIDOTUS JORDANL
HEMILEPIDOTUS SP.
OPHIODON ELONGATUS
MEXAGRANMOS STELLEAT
HEXAGRAMMOS OCTOGRAMMUS
HEXAGRAMOS SP.
BATHYMASTERIDAE
STICHAEUS PUNCTATUS
RONQUILUS JORDAWL
HICROSTOMUS PACIFICUS
DISINTEGRATED
UNIDENTIFIED

oy

Tr ]__l[[[[

[

GLTPTOCEPHALUS ZACHIRUS
STICHAEUS PUNCTATUS
STICHAELDAE
RONOUTLUS JORDANI
CYCLOPTERIDAE
ANQPLARCHUS INSIGNLS
PHOLIS SP.

PHOLIS LAETA
ARTEDIUS MEANTI
STENOBRACHIUS SP.
GADIDAE

UNIDENTIFIED

I Lulﬂ i

Appendix Figure 4.--Relative abundance (based on percent
occurrence) of fish larvae in neuston tows,
May 1-15, May 16-31, June 1-15, June 16-30,
July 1-15.
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[CHTHYOPLANKTON RANK ABUNDANCE

GEAR! NEUSTON STAGE' LARVAE
SEPTEMBER 1-15 SEPTEMBER 18-30
PERCENT OCCURRENCE PERCENT OCCURRENCE
SPECIES 0,08 20.00 ~ 40-00°  60.00  9.00  100.00 SPECIES 0.00 20.00  40.00 60,00  80.00 _ 100.00
HEXAGRAMM0S LAGOCEPHALUS _] HEXAGH LAG us J
HEXAGRAMMOS OCT 1 HE. acTl
BATHYRASTER SP. BATHYMASTER SP. :—’
OSMERTDAE :g HEMILEP1DOTUS SP.
HALLOTUS VILLASUS [T HEXAGRAMMOS STELLERL __,__1
HEXAGRAMMOS SP. ,_‘_I HEXAGRAMMOS SP. __'_i
MEXAGAAMMOS STELLERL DSMERTDAE
RONQUILUS JOROANT HMALLOTUS YILLOSUS
LEPTOCOTTUS ARMATUS RONQUILUS JORDANI
SEBASTES SP. _| OTSINTEGRATED
DISINTEGRATED —_ SEBASTES SP.
UNIDENTIFIED PLEURDGRAMMUS MONDPTERTGIUS b
MACROURIDAE H_. ARTEDIVS 1 H
HEMILEPIDOTUS SP. CYCLOPTERIDAE
APTOCTCLUS VENTRICOSUS
HEXAGAAMMOS DECAGRAMMUS
GASTEROSTEUS ACULEATUS ¥
PROTOMYGTOPHUM THOMPSONL
UNTDENTIF1ED U
OCTOBER 19§ CCTOBER 1820
PERCENT QCCURRENCE PERCENT OCCURRENCE
SPECIES 0.00 20.00 40.00 80.00 90.00 100.00 LPECIES 0.00 20.00 40.00 40.00 90,00  100.00
HEXAGRAMMOS LAGOCEPHALUS 1 HEXAGRAMMOS STELLER! ]
HEXAGRAMMOS OCT! ! HE LAGO! e |
BATHYMASTER SP. e——— —— | HE! 10S OCT! —
HEXAGRAMMOS STELLERI —_— HEMILEPIDOTUS SP. e ——
HEXAGRAMMOS OECAGRAMMUS . ] PLEURGGRAMMUS MONGPTEAYGIUS ___.'_l
HEXAGRAM®S SP. HEX. of }
HEMILEPI0OTUS SP. MALLOTUS YILLOSUS .
OSMER1DAE BATHYMASTER SP. —_— i
MALLOTUS YILLOSUS __‘ HEXAGRAMMOS SP.
PLEUROGRAMMUS MONOPTERYGIUS HEXAGRAMMIDAE :
ARTEDIUS B APTDCTCLUS VENTALCOSUS
GASTEROSTEUS ACULEATUS OSMERLDAE
LEPTOCOTTUS ARMATUS
ARTEDIUS |
MYCTOPHLDAE
NOVEMEER 117
PERCENT QCCURRENCE
SPECIES 0.00 20.60 40.00 40.00 90.00 100.00
HEMILEP10OTUS SP. = |
HEXAGRAMMOS STELLERI 4
HEXAGRAMMOS LAGOCEPHALUS _____Fl
HE. -
HEXAGRAMMOS OCTOGRAMMUS S
PLEUROGRAMMUS MONOPTERTGIUS __r,__.
MALLOTUS VILLOSUS
BATHYMASTER SP. j
HEXAGRAMMOS SP. i
HEXAGRARRIOAE ]
DSMERIDAE
UNIDENTIFIED
THERAGRA CHALCOGRAMMA
APTOCYCLUS VENTRICOSUS
SEBASTES SP.
PROTOMYCTOPHUM THOMPSONML
. . .
Appendix Figure 5.--Relatilve abundance (based on percent
. .
occurrence) of fish larvae 1n neuston tows,

Sept. 1-15,
31, Nov.

Sept. 16-30,

1-17.

Oct.

1-15,

Oct.

l6-
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[CHTHYQPLANKTON RANK ABUNDANCE

GEAR' BONGO STAGE! LARVAE
SEARUARY 13-28 MAACH 115
BES RREN PER o
SPECIES 0.5% CEME'_&::U s 8388 .00 SPECIES oECEN], QECURTENCE SRR MO0 180,00

1

HEMILEP1DOTUS SP. = AMMODYIES HEXAPTERUS —d
MALLOTUS YILLOSUS ———— HEMILEP1DOTUS SP. ————
HE! - LEURDGLOSSUS SCHMIDTI | — |
PLEUROGRAMIS MONOPTERTGIUS — i J
LEUROGLOSSUS SCHMIDTI r— ATHERESTHES STORIAS —_—
TRIGLOPS SP. | - ST L !
AMMODTTES HEXAPTERUS | - MALLOTUS YILLOSUS I_._J
BATHYLAGUS PACIFICUS —_— COTTIDAE
PROTOMYCTOPHUM THOMPSONT - PLEUROGRAMRUS MONOPTERTGIUS E
STENOBRACHIUS LEUCOPSARUS L= RMALACOCOTTUS ZONURUS 1 po—
HEXAGRAMOS STELLERI | 4 CYCLOPTER|DAE b
LTCONECTES ALEUTENSIS HIPPOGLOSSUS STENOLEPTS o
TRICHODON TRICHODON HENILEPIDOTUS HEMILEPIDOTUS —

OSMERIDAE o

ATHERESTHES STOMILAS
HEXAGAANMOS SP.
UNIDENTIFIED

HEXAGRAMMOS STELLERI
PROTONTCTGPHUR THOMPSONI
LEP1DQPSETTA BILINEATA
CHIROLOPHIS DECORATUS
LTCONECTES ALEUTENSIS
STICHAEIDAE
HEMILEPIDOTUS SPINOSUS
THERAGRA CHALCOGRAMFMA
AACROURIDAE
STENQBRACHIUS SP.
BATHYLAGUS PACIFICUS
HEMITRIPTERUS VILLOSUS
TRIGLOPS SP.

[== o =

e e —— —mmm

MARCH 18-3%

PERCENT OCCURRENCE
.00 20-00 1000 60.00  89.00

SPECIES

AMMODTTES HEXAPTERUS
HALLOTUS YILLOSUS

WE

LEUROGLOSSUS SCHMIDTI
ATHERESTHES STONLAS
STENOBRACHIUS LEUCOPSARUS
HEMILEPIDOTUS SP.
LEPIDOPSETTA BILINEATA
CTCLOPTERIDAE

LUMPENUS SAGITTA
COITIDAE

THERAGAA CHALCOGRAMNA
PROTONTCTOPHYH THOPPSONT
LYCOMECTES ALEUTENSIS
HIPPOGLOSSUS STENOLEP1S
BATHTLAGUS PACIFICUS
BATHTLAGIOAE

LUMPENUS MACULATUS
HEMILEPIDOTUS HERILEPIDOTUS
DLSIMTEGRATED
UWIOENTIFLED

TRIGLOPS SP.

STICHAELDAE

GTHNOCANTHUS A
CHIROLOPHIS DECORATUS
PHOLIS SP.

QSPERIDAE

MACROURLDAE
HEMILEPIDOTUS SPINOSUS
CHIROLOPH!IS SP.
PARALIPARIS §
ARTEDLUS MEANTT
POROCL INUS ROTHROCK !
LARPANTCIUS SP.
20ARCIDAE

GADUS MACROCEPHALUS
HEXAGRANMOS STELLER!
ARTEDIUS FENESTRALLS
ARTEQIUS SP.
BATHYLAGUS 5P.
ZAPRORA SILENUS
CITHARLCHTHTS STIGMAEUS
HERILEPIDOTUS JORDANT
HEMITRIPTERUS SPP.

—

!
I
1
|
i
;
1

Appendix Figure 6.--Relative abundance (based on percent
occurrence) of fish larvae in bongo tows,
Feb. 13-28, Mar. 1-15, Mar. 16-31.
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GEARY BONGO STAGE' LARVAE
APFIL 148 1APRIL 18-30
CPECIES 7-Paacz"=‘.q“§cu“‘n;zu°“°:z 40.00 3.00 150,00 sPEclES U?GEQRCEN!U~9|FCUR4R0§0N°CE 40.00 80,00 100.00

AHHODYTES HEXAPTERUS ANMODYTES HEXAPTERUS ]
THERAGRA CHAL = THERAGRA CHALCOGRAMPIA I
st us L 5 ] LEPTDOPSETTA BILINEATA ]
ATHERESTHES STOMIAS COTTIDAE :—
LEPIDOPSETTA BILINEATA EEm—m— st us L s
HE oE ] GAOUS MACROCEPHALUS 1
LEUROGLOSSUS SCHNIOTI W— LUHPENUS MACULATUS 1
BATHTLAGUS PACIFICUS I— OISINFEGRATED
caTTIDAE HE— ATHERESTHES STOMIAS |
HIPPOGLOSSUS STENOLEPIS 1 CTCLOPTERIOAE ]
CYCLOPTERIDAE =) LEURQOLOSSUS SCHMIDT1
LUMPENUS SAGLTTA HIPPOGLOSSUS STENOLEPTS :
WENILEPIDOTUS SP. LUMPENELLA LONGIROSTRIS
HALLOTUS VILLOSUS AGONIDAE
GADUS MACROCEFMALUS HEXAGRAMMOS DECAGRAMFUS
QISINTEGRATED — GADIDAE
HEMILEPI0OTUS KEMILEPlOOTUS [ ] PROTOMYCTOPHUM THOMPSONI T
PROTOMYCTOPHUM THOMPSON| — STICHAEIDAE
GTHNOCANTHUS A — BATHYMASTER SP.
STICHAELOAE HIPPOGLOSSOIDES ELASSODON
LUMPENUS MACULATUS —7 LYCONECTES ALEUTENSIS ::,
GADIDAE - MALLOTUS ¥ILLOSUS =
AGONLDAE L GYMNOCANTHUS A ]
PHOLIS SP. ) BATHYLAGUS PACIFICUS [
LYCONECTES ALEUTENSLS L] AGONIDAE €
HYDOXOCEPHALUS 8 L4 LURPENUS SAGITTA j
HYDXOCEPHALUS 6 I HYOXQCEPHALUS B
MALACGCOTTUS ZONURUS | ANOPLARCHUS SP.
SEBASTES SPP. PHOLIS SP.
ANOPLOPOMA FIMRIA U ARTEDIUS HARRINGTONI
HALACOCOTTUS ZONURUS 8] MACROUR LDAE
RIGLOPS SP. H HEMILEPTDOTUS MEMILEPIDOTUS
RAQULINUS ASPRELLUS UNLDENTIFIED
AGONTDAE ¢ H ZAPRORA SILENUS u]
CHIROLOPHIS DECORATUS i DELOLEPIS GIGANTEA 0
ZAPRORA SILENUS HEMILEPTDOTUS $P. H
HTDXQCEFNALUS SP. i DASYCOTTUS SETIGER I
PLEURDGRAMNUS MONOPTERYG LUS MALACOCOTTUS ZONUAUS 1 i
ARTEDIUS WARRINGTONI SEBASTES SPP. L
UNIDENTIFIED STENOBRACHIUS SP. N
REINHARDTLUS MIPPOGLOSSOIOES ANOPLOPOMA FIMGATA 1
PSETTICHTHYS MELANOSTICTUS ARTEDIUS MEANTI i
HEHILEPIDATUS SPINOSUS POROCLINUS ROTHROCKI
DELOLEPIS GIGANTEA PSETTICHTHYS RELANOSTICTUS
CHIROLOPMIS SP. PLEURONECTES QUADRITUBERCULATU
20ARCIDAE HTOXQCEPHALUS SPP.
ARTEOTUS MEANT TRIGLOPS SPP.
ANOPLARCHUS SPP. RADULINUS ASPRELLUS
TRACHIPTERTDAE HTOXOCEPHALUS G
POROCL [NUS ROTHROCKI BATHTLAGUS MILLERT
AGONIOAE A BATHTLAGIDAE
CHIRDLOPHIS NUGATOR PLATICHTHTS STELLATUS
CTCLOTHONE SPP. CHIROLOPHIS SP.
PLATICHTHYS STELLATUS AGONIOAE A
LTOPSETTA EXILIS PTILICHTHTS GOOOE!
HIPPOGLOSSOLOES ELASSODON CHIROLOPHIS DECORATUS
CITHARICHTHTS STIGHAEUS CITHARICHTHYS STIGMAEUS
LUMPENELLA LONGIROSTRIS WECTOLIPARIS PELAGICUS
BATHYNASTER SPP. CHIROLOPHIS NUGATOR
DASYCOTTUS SETIGER MALACOCOTTUS ZONURUS 2
GYMNOCANTHUS 5PP. 20ARCIDAE
RADUL [NUS SFP, ATHERESTHES SP.
LEPTOCOTTUS ARMATUS PSETTICHTHYS 2
HEMITRIPTERUS SP. BATHRAGONUS SWANI
HEXAGRAMMOS SP. MYCTOPHIDAE
MACRGUR LDAE HMICROGADUS PROX[MUS
TARLETONBEANIA CRENULARLS LEPTOCOTTUS ARMATUS
BATHTLAGIDAE TELEOST TYPE A
BATHTLAGUS MILLERI

Appendix Figure 7.--Relative abundance (based on percent
occurrence) of fish larvae in bongo tows,
Apr. 1-15, Apr. 16-30.



MAY 1-15

—ZEELIES

;‘ﬂE‘RCﬂ! In_gnﬁCuRE‘E_nlg.‘E

e 0

APPODYTES HEXAPTERUS
"MERAGAA CHALCOGRAMMA
LEPIDOPSETTA BILINEATA

(CHTHYCPLANKTON RANK ABUNDANCE

STAGE' LARVAE

MAY 1621

PERCEN] OCCURRENCE
0.00 20.40 40.00 "~ 80.00

100.00

SEECIES

THERAGRA CHAL

AHHODYTES HEXAPTERUS
BATHTRASTER SP.
HIPPDGLOSSOIDES ELASSODON

GAQUS HACROCEPMALUS — .

LUHPENUS PACULATYS | S LEPIDOPSETTA BILINEATA

st L GADUS MACROCEPHMALUS
CDITIDAE [I====== COTTIDAE

CYCLOPTERIDAE e SEBASTES sPP.

AGONLDAE _— AGON [ DAE

HE: It CTCLOPTERIDAE
HIPPOGLOSSOIDES ELASSODON T ATHERESTHES STQRLAS
LEVROGLOSSUS SCHMIDTL S us L SARUS

DISINTEGRATED
LYCONECTES ALEUTENSIS
ATHERESTHMES STOMLAS
CYPHOCANTHUS A
MERILEPIDOTUS HEMTLEPIDOTUS
GADLDAE

LJMPENUS SAGITTA
SATHTMASTER SPP.
PALLOTUS VILLOSUS
BATHYLAGUS PACIFICUS
NTOXOCEPHALUS B
STICHAELDAE

“UFPENELLA LONGIROSTRIS
ANDPLARCHUS SPP.
MYOXOCEPHALUS G

HJHWHIHTHH"

LEUROGLOSSUS SCHMIDTI
LTCONEGTES ALEUTENS:S
DISINTEGRATED

LUMPERUS MACULATUS
LUMPENELLA LCNGIROSTALS
PLATICHIHTS STELLATUS
GLYPEGCEPHALUS ZACHIRUS
ANOPLARCHUS SP.
ARTEDIUS HARRINGTONI
BATHTLAGUS PACIFICUS
POROCLINUS ROTHROCK!
PSETTICHTHTS MELANOSTICTUS
STICHAEIDAE

RADUL INUS ASPRELLUS
MYOXOCEPHALUS SP.

ARTEQIUS MARRINGTONT D HIPPOGLOSSUS STENOLEPIS
PROTORYCTOPHUM THORPSON] |_| ISOPSETTA ISOLEPIS
UNIDENTIFIED e PLEURONECTES QUAORITUBERCULATU
PHOLIS SP. IAPRORA SILENUS

RADULINUS ASPAELLUS
HIPPOGLOSSUS STENOLEP1S
MYOYOCEPHALUS SPP.
DASTCOTTUS SETIGER
AGONIDAE &

POROCLINUS ROTHROCK|

ARTEDIUS MEANT|
PSETTICHTHTS 2
MALACOCOTTUS ZONURUS
ANOPLOPOMA FIMBAIA
HEXAGRAPMOS DECAGRAMMUS
UNIDENFIFTED

DELOLEPIS GIGANTEA MACROURIDAE
ZAPRORA STLENUS PROTOMTCTOPHUM THORPSONI
ARTEDIVUS MEANTL GADIDAE

MALACOCOTTUS ZONURUS 1
ATCTOPHIDAE
HACAQUATDAE

SEBASTES SP.
GTYMNGCANTHUS SP.
TRIGLOPS SP.

AGONIDAE C

PLATICHIHTS STELLATUS
PSETTICHTHYS rELANDSTICTUS
1SQPSETTA [SOLEPIS
CHIROLOPHIS SPP.
HERILEPIDQTUS SPINDSUS
CHIROLOPHIS NUGATOR
NECTOLIPARLS PELAGICUS

T T

DASTCOTIUS SETIGER
AYOXQCEPHALUS 8
STENDBNACHIUS SP.
LUNPENUS SAGITTA
OELOLEPIS GIGANTEA
MALLOTUS ¥TLLOSUS
CLUPEA HARENGUS PALLAS!
TRIGLOPS SP.

PHOLIS SP.
HEHILEP1DOTUS HEMILEP1DOTUS
GTMNOCANTHUS A
MPrOXQCEPHALUS G
OPHIOOON ELONGATUS
BATHYLAGUS MILLERT

ICELINUS SP. PLEURQNECTIDAE
PTILICHTHYS GCOOE! AGOMIDAE C
STICHAEUS PUNCTATUS AGONIDAE A

ANOPLARCHUS INSIGN1S
GILSEATIDIA SIGALUTES
PSETTICHINTS 2
LURPENUS 5PR.
HERMILEPIDOTUS SP.
ARTEDIUS FENESTRALIS
ARTEQIUS SPP.
HMALACOCOTTUS 20MURUS
LEPTOCOTTUS ARMATUS
RAOULINUS SP

BATHTMASTER 2

RADULTNUS SPP.
STICHMAEUS PUNCTATUS
PTILICHTHYS GOODEL
ATHERESTHES SPP.
ARTEDIUS FENESTRALIS
GYMNOCANTHUS SP
LEPTOCOTTUS ARMATUS
ARFEDIUS SP.
HEXAGRAMMOS OCTOGRAMTTS

ANOPLQPORA FIMBRIA OSHERIDAE
HEXAGRAMNOS LAGOCEPHALUS BATHTLAGUS 5P.
MLCROGADUS PROXIMUS 0ARCIDAE

OSMERLDAE

LTOPSETTA EXILIS
ANOPLARCHUS INSIGHIS
BATHTHASTERIDAE
NAUTICHTNYS OCULOFASCIATUS
TRIGLOPS MACELLUS
CYCLOTHONE 5PP.
MALACQCOTTUS 20MURUS 2
MERLUCCIUS PRODUCTUS
CHIROLOPHIS SP.

LCELYS SP.

PHOL |DAE

LCELINUS SPP.

LUBPENUS SPP.
PSTCHROLUTES PARADOXUS

i |H ..

Appendix Figure 8.--Relative abundance (based on percent
occurrence) of fish larvae in bongo tows,
May 1-15, May 16-31.
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'CHTHYOPLANKTON RANK ABUNDANCE

GEAR+ BONGO STAGE: LARVAE
JONE 115 JUNE 1839
it R )
SPECIES D.FUE{IRCEN!DQQCEURFDFONQCE 80,00 40.00 100.00 SPECIES D?DEGRCENgﬂ~e°ccu IROFONOCE 40.00 B0.00 100,00
SATHTIALTER SP. ———— BATHIRASTER 3P - u|

SENASTES 5PP.
ARRMODTTES WETAPTERUS

SEBASTES 5P.
SETTICHTRTS RELANDSTICIUS

THERAZAA Cnil #IPPOCLOYSOICES ELASSO00ON
LEYRGELOSIUS SCWmiIDTT COTTI0NE

ATHENESTHES STON)AS LEPIOOPSETTA BILINEATA
CLYPTOCERMALUS IACHIAUS ¥ Bl hd
MIPPOCLOSIOIOES £, ARSO0ON CLYPIOCEPMALUS TACHIRUE
LOTTIONE OSRERIDAE

LEPIOOPSE BILINEATA AONOUILUS JOAQANT
ATEROOA A LiucoFsanus THERAGRA CHALTOURARAS
SADUS MACROCEPMALUS CYCLOPTERIOAL
HIPPOOLOSSUS STENOLEPIS ISOPSETTA [SOLEMIS
AGONIDAE RICROSTOMUS PACIFICUS
SATHILAOUS PACIFICUS ARTEQIUS PEant |
FROTORTCTOMMUR TG SONT ALOWIDAE

CTCLOPIERIDAE STICMALIDAL

ANDPLANCWUS SEP.
POAGLL INUE ROTHROCR |
BATHILAGUS BILLEN]
SALROUR 1 DAL

TAQUL INUS AZPRELLUS
LICONECTES ALEUTENSIS
ARTEOIVE |
LEURDOLOSSUS SCHnlDT]

HEXACHANROT DECAGRARMUE ::::::?nr(n

RADUL INUE MSPRELLUS

BSELTICNIMIS 2 BAIHILACUS PACIFICUS
SICROSTOMIS PACIFICUS AMFEDIUS S

TAPRORA SILEWUS
umiDENTIFICD
JISinTECRArLD
STICHAE[DAL
PLATICHTHTS STELCATUE
BEFEIAT BlLoBuT
ARTEDIUS maRRIWGTONT
AuLLolus viLLosus
GaD1dAL

]

AWKIOTIES HEXAPTERUS
LURPENELLA LONGIROSTATS
PLATLEWINTS SIELLATUS
PLEUNOWEC! 10A€
WIPPGOLOSSUS STENOLEPTS

HEMILEPICOIVE =ENILEPIOQIVS
aasTcofiug BET(cEm
CLINGCOT NS 5P

«IPARGS FLORAE
ARTEOLUS 3

GADUR MACROCEFMALUS
REXAGRARNOL STTLLENI
CLUMER mANENOUS PALLASE
STERDNRACHIUS 5P,
MrCIOPHICAE

UMIBENT IFLED

|

Appendix Figure 9.--Relative abundance (based on percent

occurrence) of fish larvae in bongo tows,
June 1-15, June 16-30.



[CHTHYOPLANKTON RANK ABUNDANCE

GEARt BONGO STAGE' LARVAE
JULY 118 - SEPTEMBER 115
PERCENT OCCURRENCE PERCEN] OCCURRENCE
SPECLES 0,00 20.00 40.00 40.00 19.00 100.00 SEESIES ¢.00 20.00 40.00 80-00 100.00
BATHYRASTER SP. DSPERTDAE 1
SEBASTES SP. ] L ALUS }
STENOBAACHIUS SP. LTMANDA ASPERA __I
HIPPOGLOSSOIDES ELASSQDON BATHTAASTER SP.
SLYPTOCEPHALUS ] ARTEDIUS
HICROSTOMUS PACIFICUS PSETTICHTHYS MELANOSTICTUS
PSETTICHTHYS MELANOSTICTUS
STENOBNACHIUS LEUCOPSANUS SEBAGTES SP.
AONQUILUS JORDANT ST L us
1SOPSETTA 1SOLEPTS MALLOTUS VILLOSUS
ZAPRORA SILENUS PROTOMTCTOPMUM THOMPSONI
THERAGRA CHALCOGRANAA HEXAGRAPIOS SP.
LEUROGLOSSUS SCHMIDTI COTTIDAE
BATHTLAGUS PACIFICUS LEPIODPSETTA BILINEATA
BATHTLAGUS RICLER DISINTEGAATED
OSMERIDAE UNIDENTIF1ED
UNIDENTIFIED
PROTOMYCTOPHUM THOMPSON]
PROTOMYCTOPHUM CROCKERE
LYCONECTES ALEUTENSIS
PACROURLDAE
ARTEDIUS |
HEXAGRAMMOS DECAGRAMWS
LEPIDOPSETTA BILINEATA
ARTEDIUS MEANTI
sePTEMBEN 1810 OCTOBER 115
OSRERIDAE — | HEMILEPIDOTUS SP.
HEMILEP100TUS SP. I | OSMERIDAE —__|___l_
HEXAGRANMIS LAGOCEPHALUS J L us
STENDORACHIUS LEUCOPSARUS ::__— SERASTES $P.
act MALLOTUS ¥ILLOSUS
MALLOTUS ¥ILLOSUS L s
STENOBRACHIUS 5SP. BEXAGRAMMDS OCTOSRAMMUS
SEBASTES SP. BATHTRASTER SP.
BATHTMASTER SP. ARTEDIUS 1
HEXAGAAMPOS STELLER( HEXAGRANS STELLEAT
LINABOA ASPERA STENOBRACHIUS $P.
ARTEDIUS 1 ARTEOIUY 2
O1SINTEGRATED H1PPOGLOSSAI0EY ELASSIDON
PROTORTETOPHUN THONPSON GLYPTOCEPHALUS ZACHIRUS
LEURDGLOSSUS SCHMIOT] ICELINUS SP,
1CELINUS S8, LEPIOOPSETTA BIL INEATA
PSETTICHTHYS HELANOSTICTyS LEUROGLOSSUS SCHAIOTI
PAROPHATS VETULUS i PROTONTCTOPHUN THOMPHONT
ARTEDIUS MEANTI
ARTEDIUS SP.
HIPPOGLOSSOIOES ELASSODON
RADULINUS ASPRELLUS
UNIDENTIFIED
OCTORER 1831 NOVEMBER 1.17
sprolEs oG CEN JECURRENCE o0 w00 1g0uce SPEGIES S ERCEN], gpouRmence .00 i
HENILEPIDOTUS SP. — i HEMILEPIOOTUS SP.

MALLOTUS ¥ILLOSUS
OSHERTDAE

HEXAGRAMOS STELLERI
HEXAGAANIUS 0CTOGRAMMUS
HEXAGRAMMDS LAGOCEPHALUS
THERAGRA CHALCOGRAMMA
ARTEDIVS |

MALLOTUS ¥TLLOSUS
PAROPHRYS YETULUS
PROTONTCTOPHUM THOMPSONI
LEURDGLOSSUS SCHMIDTL
PLEURGCRAMMUS MONOPTERTG[US
MEXAGAARMOS STELLER1
HEXAGAAMIS DECAGRAMMUS

UNTDENTIFIED CTCLOPTERIDAE
ARTEDIUS SP. HEXAGRAMMOS OCTOGRAMNS
COTTIDAE

PSETTICHTHTS MELANOSTICTUS
APTOCYCLUS YENTRICOSUS
PROTOHYCTOPHUM THOMPSONL
STENGBRACHIUS LEUCOPSARUS
HEXAGRAMTOS DECAGRAMIUS

HEXAGRAIWIS LAGOCEPHALUS
STENOBRACHIUS LEUCOPSARUS
OSRERIOAE

STENOBRACHIUS SP.
SEBASTES SP.

ARTEQIUS |

UMIOENTIFIED

ARTEDIUS 2

THERAGRA CHALCOGRAMMA
BATHTMASTER SP.

ARTEDIUS MEANTI

10.--Relative abundance (based on percent
occurrence) of fish larvae in bongo tows,
July 1-15, Sept. 1-15, Sept. 16-30, Oct.
15, Oct. 16-31, Nov. 1-17.

Appendix Figure
1_
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[CHTHYOPLANKTON RANK ABUNDANCE

GEARY NEUSTON STAGE« LARVAE
FEBRUARY 13-28 MARCH 1-15
NUMBER CAUGHT .o NUMBER CAUGHT ory
SPECLES 2.8 INGE  39.00 B4.B8 P19 140.00 SPEQLES 0,00 12:00 " 24.00  38.00 48,00  83.00
. HEMILEP1DOTUS SP. 1
PLEUROGRAMWS MONOPTERYGIUS S ——— HE: T

HEMTLEPIDOTUS SP.

1 PLEUROGRAMWUS MONOPTERYOIUS _‘__I
HEXAGRAMMOS STELLERI ! HEXAGRAMMOS STELLERI

MALLOTUS VILLOSUS HEXAGRAMMIOAE
HEXAGRAMOS OCTOGAAMWS MALLOTUS YILLOSUS
HEXAGRAMNIDAE AMMODYTES HEXAPTERUS
BATHYMASTER SP. HEXAGRAMMOS OCTOGRAMMUS
UNIDENTIFIED OSHER10AE
SEBASTES SP. HEXAGRAMMOS LAGOCEPHALUS
MARCH 1801
NUMBER  CAUGHT .10’
SPECiES 009 $0/00  100.00  130.00  200.00  330.00
]

HEMILEFIDOTUS SP.
HEXAGRAMS®S SP.
HEMILEPIDOTUS SPINOSUS
HEMILEPTDOTUS HEMILEPIDOTUS
DISINTEGAATED

HALLOTUS viLLOSUS
PLEUROGRAMMWS MONOPTERYG]IUS
LTCONECTES ALEUTENSTS
HEXAGRAMMOS STELLER1
AMODTTES HEXAPTERUS
STICHAEIDAE
HEMILEPIDOTUS JORDANI
HEXAGRAMMOS 0CTOGRAMUS
BATHYHASTER SPP.
CHIROLOPH1S DECORATUS
OPHIODON ELONGATUS
HEXAGRAMMODS LAGOCEPHALUS
CYCLOPTERLDAE
CHIROLOPHLS SPP.
MYOXOCEPHMALUS 6
HEXAGRAMMIDAE

Appendix Figure 11.--Relative abundance (based on number caught)
of fish larvae in neuston tows, Feb. 13-28,
Mar. 1-15, Mar. 16-31.



APRIL 1-15

SPECIES

NUMBER CAUGHT .10
0.00 as8i00  112.00  138.00

284.00

CHTHYOPLANKTON RANK ABUNDANCE

GEAR' NEUSTON

330.00

HE

HEMILEPTDOTUS HEMILEP1DOTUS
HEMILEPIDQTUS SP,
PLEUROGRAMMUS MOHQPTERTGIUS
LYCONECTES ALEUTENSIS
HEXAGRAMPOS SPP.
HEMILEPI1DOTUS SPINOSUS
MALLOTUS YILLOSUS
DISINTEGRATED
HEXAGRAMMOS STELLERI
HEHILEPIDOTUS JORDANI
AMMODYTES HEXAPTERUS
THERAGRA CHALCOGRAMMA
HEXAGRAMMIDAE
STICHAEIDAE

ZAPRORA STLENUS
CHIROLOPHIS DECORATUS
UNTDENTIFIED
BATHTHASTER SPP,
CHIRDLOPHIS SPP,
ANOPLOPOMA FIMBRIA
LEPIDOPSETIA BILINEATA
CYCLOPTERIDAE

COTTIDAE
HTQXOCEPHALUS G
HTQYOCEPHALUS 8
AGONIDAE

ATHERESTHES STOMIAS
MIPPOCLOSSUS STENOLEPIS
GYMIOCANTHUS SFP.
GYMNOCANTHUS A
OPHIODON ELONGATUS
SEBASTES SPP.

GAOUS MACROCEPHALUS
HYCTOPHIDAE

DELOLEPIS GIGANTEA

MAY 1:15

SPECIES

“UlHHWl

SR NN e

0.0 199.00

LYCONECTES ALEUTENSIS
HERILEPIDOTUS HEMILEPIDOTUS
AMMODTTES HENAPTERUS
MALLOTUS ¥ILLOSUS
ZAPRORA SILENUS
OISINTEGRATED
HEXAGRAMMOS STELLER]
ANOPLOPQMA FIMBR1A
HENILEPIDOTUS JORDANL
OPHIODON ELONGATUS
HEMILEPIDOTUS SPINOSUS
LEP1DOPSETTA BILINEATA
UMIDENTIFIED

?r‘

STAGE' LARYAE

APAR. 16-20

SPECIES

NUMBER CAUGHT
0.00 12.00 ~  84.00

«g'
9%

00

120 180.00

HEMILEPIDOTUS HEMILEFIDOTUS
THERAGRA CHALCOGRAMMA
AMMODTTES HEXAPTERUS
LYCONECTES ALEUTERSLS
MALLOTUS YILLOSUS
HEMILEPIDOTUS JORDANI
DISINTEGRATED
HEMILEPIDOTUS SP.
STICHAEIDAE

HEMILEPIDOTUS SPINOSUS
PLEURQGRAMMUS HONDPTERTGIUS
HEXAGRAM0S STELLERI
OELOLEPIS GIGANTEA
HEXAGRAMMOS SPP.

GADIDAE

BATHTMASTER SPP.

TAPROAA SILENUS

SEBASIES SPP.

COTTIDAE

ANOPLOPOMA FIMBRIA
CHIROLOPHIS SPP.
UNIDENTIFIED
LEPIDOPSEITA BILINEATA
HEXAGRAMMOS LAGOCEPHALUS
HEXAGRAMFIDAE

GADUS MACROCEPHALUS
STENOBRACHIUS LEUCOPSARUS
HIPPOGLOSSUS STENOLEPIS
REINHARDTIUS HIPPOGLOSSOIDES
ATHERESTHES STOMIAS
LUMPENELLA LONGINOSTRIS

MAY 1831

SPECIES

e

NUMBER CAUGHT
0.00 1o 22.00

Ly
342

0

45.40  s7.00

AMMODYTES HEXAPTERUS
HE

LTCONECTES ALEUTENSIS
ANOPLOPQRA Flnemia
DISINTEGRATED

SEBASTES SPP.

PALLOTUS YILLOSUS
THERAGRA CHALCOGAAMAA
HEMILEPIDOTUS SPINOSUS
MEHILEPIDOTUS MEMILEPIDOTUS
BATHTRASTER SPP.
MYOXOCEPHALUS SPP.
OPHIOOON ELONGATUS
HEXAGRAMMOS SPP.
HIPPOGLOSSUS STENOLEPIS
HEXAGRAMMOS STELLERT
HEMILEPI0OTUS JORDANI
OELOLEP1S GIGANTEA
STICHAEIDAE
HIPPOGLOSSOIDES ELASSODON
ZAPRORA SILENUS
HEXAGRAMMOS UCTOCRAMMUS
PLATICHTHTS STELLATUS
GAOUS MACROCEPMALUS
GADIDAE

COTTIDAE

LEPIDOPSETTA BILINEATA
GLYPTOCEPHALUS ZACHIRUS
PSETTICHIHTS 2
ONCORMYNGHUS KETA
ENOGPHRYS BISON
PAROPHATS VETULUS
RADULINUS BOLEQIDES
LEPTOCOTTUS ARMATUS
PLEUROGRAMMUS MONOPTERYGIUS
BATHTLAGLDAE

?:T

of fish larvae in neuston tows,
16-30, May 1-15, May 16-31.

Apr.

Apr.

Appendix Figure 12.--Relative abundance (based on number caught)

1-15,



AUNE 115

1103 3 S —

LTCONECTES ALEUTENSLS
AMODYTES HEXAPTERUS

'
Q!DUOHBERI chéysﬂrﬂnoﬂ "‘12-00

ICHTHYOPLANKTON RANK ABUNDANCE

43.00

GEAR1 NEUSTON

HEMILEP10OTUS HEMILEPIDOTUS
ANOFLOPOMA F1MBRIA
DISINTEGRATED
BATHTMASTER SPP.
HEXAGRAMMOS SPP.
ZAPAORA_ SILENUS
STICHAEIDAE

HALLOTUS VILLOSUS
HEMILEPIDOTUS JORDANI
HEXAGRAMMOS STELLERT
HYOXOCEPHALUS SPP.
SLYPTOCEPHALUS ZACHIAUS
SEBASTES SPP.
HEXAGRAMM)S OCTOGRAMMUS
APHIODON ELONGATUS
HIPPOGLOSSUS STENOLEPLS
BLEPSIAS BILOBUS
DELOLEPIS GIGANTEA
HICROSTONUS PACIFICUS
HENAGRARH] DAE

corr

CYCLOPTERIDAE

JULY 1-15

—SEECIES

™ §

:
R 0 oo

144.00

130.00

BATHIRASTER. 5P.
AMMODTTES HEXAPTERUS
HEXAGRAMMIS DECAGRAMMS
SEBASTES 3P.

LYCONECTES ALEUTENSIS
HERILEPIDDTUS MEMLLEPIDOTUS
ANOPLOPORA FIMBAIA
HENILEPTDOTUS JORDAMI
OISINTEGRATED
HENAGRAMMOS SP.
OPHIODON ELONOATUS
HEXAGRAMMOS STELLERI
HEMILEP1DOTUS SP.
HEXAGRAMMOS 0CTOONAMUS
MICROSTOMUS PACIFICUS
BATHYMASTERIDAE
STICHAEUS PUNCTATUS
RONQUILUS JORDAML
UNLOENTIFIED

i

STAGES LARVAE

UNE 1633
NUMBER_CAUGHT
SPECIES 0,00 20,40 40,00 89.00 100,00
BATHYHASTER SP: LT
QSHERTOAE _I"I
AMMODYTES HEXAPTERUS ===

LYCONEGTES ALEUTENSTS
MYOXOGCEPHALUS SP.
HEMILEP{DOTUS HEMILEPIDOTUS
HEXAGRAMMOS STELLERT
SEBASTES sP.

HEXAGRAMMOS SP.
ANOPLOPOHA F1MERIA
GADIDAE

MEMILEPIDOTUE JQROANT
STICHAEIDAE
DISINTECRATED
HEMILEPIDOTUS 5P.
OPHIODON ELONGATUS
HEMAGRAMMOS QCTOGRAMMUS
THERAGRA CHMALCOGRAMMA
HICROSTOMUS PACIFICUS
LEPIDOPSETTA B1LINEATA
GLYPTOGEPHALUS ZACHIRUS
COTTIDAE

HTPPOGLOSSOLDES ELASSODAON
PSETTICHTHYS MELANOSTICTUS
CYCLOPTERIDAE

SFICHAEUS PUNCTATUS
UNIGENTIFIED

ANOPLABCHUS INSIGNLS
PHOLIS SP.

RONQUILUS JORDAN1
ARTEDIUS MEANYT

PHOL1S LAETA
STENOBRACHIUS SP.

Appendix Figure 13.--Relative abundance (based on number caught)
of fish larvae in neuston tows, June 1-15,
June 16-30, July 1-15.
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iCHTHYOPLANKTON RANK ABUNDANCE

GEAR! NEUSTON STAGE' LARYAE
SEPTEMBER 1-15 SEPTEMBER 16-30
i g’ .10
SPELIES ‘J‘ég‘usilic-ayc"rllﬂ 3” . 140.00 ‘iEEIEi 0.00 NUEIEEIJR cAllgE-HDg IZeIW 272,00 340.00
HE LAGOCEPHALUS | HE L us : j
HE ocT | = HE act i
BATHYMASTER SP. F_. HEHILEPIOOTUS SP. [
OSMERIDAE — HEXAGRAMMOS STELLERI |
HALLOTUS YILLOSUS H BATHYMASTER SP. = |
HEXAGRANPOS SP. 1] MALLOTUS ¥ILLOSUS Ld
HEXAGRAMMOS STELLERL HEXAGRAMROS SP.
HEMILEP1DOTUS SP. OSRERIDAE
DISINTEGRATED PLEUROGRAMMUS MONOPTERTGIUS
LEPTOCOTTUS ARMATUS DISINTEGRATED
RONQUILUS JOADANT RONGUILUS JORDANT
RACROURIDAE SEBASTES SP.
UNIDENTIFLED APTOCTELUS YENTRICOSUS
SEBASTES SP. CTCLOPTERIDAE
ARTEDLUS 1
MEXAGRAPFDS DECAGRAMMUS
GASTEROSTEUS ACULEATUS
PROTORYCTOPNUM THOMPSOKI
UNIDENTIFIED
OCTOBER 115 OGTORER 16-01
. .10
s E§[E§ Sfolérszalawc‘“;l.n -lig-“ 11800 180.00 SPECIES ﬂ’fnlé"BER|Ic.wG"T2l.M IIQ-W 41.00 60.00
HEX e us } PLEUROGRAMMUS MONOPTERYGIUS ]
HEXAGRAMHOS 0CTOGAAMMUS = | HEXAGRAMMOS STELLERL —
GATHTMASTER SP. HE L El us '
PLEURDGRAMAUS MONGPTERTGIUS HE oct ]
HEXAGRAMMOS STELLER! | 3 :
OSMERIDAE HERMILEPI1DOTUS SP. —_—
HALLOTUS VILLOSUS MALLOTUS vILLOSUS —_—
HEXAGRARIOS DECAGRAMFNS OSMERTDAE b
HEXAGRAMMOS SP. BATHTMASTER SP. -
HEMILEP100TUS SP. HEXAGRAMMOS SP. U
ARTEDIUS 1 HEXAGRAMNIDAE
GASTEROSTEUS ACULEATUS APTOCYCLUS VENTRICOSUS
LEPTOCOTTUS ARMATUS
ARTEDIUS |
HYCTOPHIDAE
NOVEMBER 1-17
NUMBER _CAUGHT .0
’E;SIES ¢.00 90.00 180.00 270.00 380.00 430.00

HEMILEPIDOTUS SP.
PLEUROGRAMUS MONOPTERTGIUS
HEXAGRAMNOS STELLER1
HEXAGRAMNOS DECAGRAMMUS
HEXAGRAMNOS LAGOCEPHALUS
HEXAGRARMOS OCTOGRAPFLS
MALLOTUS VILLOSUS
HEXAGRAMOS SP.
BATHTMASTER SP.
UNIDENTIFIED
HEXAGRAMFIDAE

OSHERIDAE

THERAGRA CHALCOGRAMMA
APTOCTCLUS YENTRICOSUS
SEBASTES SP.
FROTOMTCTOPHUS THORPSONE

1

—

Appendix Figure 14.--Relative abundance (based on number caught)

of fish larvae in neuston tows,
16-30,

Sept.
17.

Oct. 1-15,

Sept.

Oct. 16-31,

Nov.

1-15,
1~-



FEBRUARY 13-28

SPECIES

JreER CaonT,,

61

ICHTHYOPLANKTON RANK ABUNDANCE

GEAR¢ BONGO

00 30.00 120,00

MALLOTUS VILLOSUS
HERILEP1DOTUS SP.
HEXAGRAMMOS DECAGRAMMUS
LEUROGLOSSUS SCHMIDTI
PLEUROGRAMMUS MONDPTERTGIUS
TRIGLOPS SP.

AMMODYTES HEXAPTERUS
STENOBRACHIUS LEUCOPSARUS
PAQTONYCTOPHUM THOMPSONT
BATHTLAGUS PACIFICUS
HEXAGRAMMOS STELLERI
ATHERESTHES STOMIAS
LYCONECTES ALEVTENSIS
TRICHODON TR1CHODOM
HEXAGRAMMOS SP.
UNTDENTIFIED

MARCH 16-31

SPECIES

—

e R

NUMBER
0.00

CAUGHT

*10'
95100 176.00  284.00 _ 383.00

ARMODTTES HEXAPTERUS
HALLOTUS VILLOSUS
LEUROGLOSSUS SCHMIDTI
HEXAGRAMMOS DECAGRAMMUS
ATHERESTHES STOMIAS
LEP1OOPSETTA BILINEATA
LUMPENUS SAGITTA
STENOBRACHIUS LEUCOPSARUS
HIPPOGLOSSUS STENOLEPIS
COTTIDAE

OISINTEGRATED
CTCLOPTERIDAE
HEMILEPIDOTUS SP.
THERAGRA CHALCOGRAMMA
BATHTLAGUS PACIFICUS
MEMILEP1D0TUS HEMILEP!OOTUS
LTCONECTES ALEUTENSIS
PROTOHYCTOPHUM THOMPSONI
BATHTLAGIDAE
CHIROLOPHIS DECORATUS
LUMPENUS MACULATUS
UNIDENTIFIED

TRIGLOPS SP.

BATHYLAGUS SP.
QSMER | DAE

HACROUR I DAE

STICHAE]DAE
GYMNOCANTHUS A

PHOLIS SP.
HERILEPIDOTUS SPINOSUS
CHIROLQPHIS SP.
PARALIPARIS SPP,
ARTEDIUS MEANTL

POROCL INUS ROTHROCKL
LAMPANYCTUS SP.
Z0ARCIDAE

ZAPRORA SILENUS
CITHARICHTHTS ST[GMAEUS
HEMILEP100TUS JORDANI
HEHITRIPTERUS SPP.
GADUS HMACROCEPHALUS
HEXAGRAMMOS STELLERI
ARTEDIUS FENESTRALIS
ARTEDLUS SP.

]

1-15, Mar.

150.00

440.00

STAGEs LARVAE
MARCH 1415

SPECIES

NUMBER CAUGHT
0,00 10,00 20.00

.10
39.00

49.00

AMPODYTES HEXAPTERUS
HEMILEPIDOTUS SP.
LEURDGLOSSUS SCHNIOT!
HEXAGAANMOS OECAGRAMMUS
MALLOTUS VILLOSUS
ATHERESTHES STOMIAS
STEHOBRACHIUS LEUCOPSARUS
COTTIDAE

HEMILEP100TUS HEMILEPTDOTUS
FPLEUROGRAMMUS NONOPTERTGIUS
HIPPOGLOSSUS STENOLEPTS
CYCLOPTERIDAE
MALACOCOTTUS ZONUAUS |
OSMER[DAE

HEXAGRAMMOS STELLER]
THERAGRA CHALCOGRAMMA
PROTOMYCTOPHUM THOMPSONI
CHIROLOPHIS DECORATUS
LEPTDOPSETTA BILINEATA
LYCONECTES ALEUTENS1S
STICHAE|DAE
HEMILEPLDOTUS SPINOSUS
MACROURIDAE
STENOBRACHIUS SP.
BATHYLAGUS PACIFICUS
TRIGLOPS SP.
HEMITRIPTERUS YILLOSUS

16-31.

Appendix Figure 15.--Relative abundance (based on number caught)
of fish larvae in bongo tows, Feb. 13-28, Mar.



APRIL 115

SPECIES

[CHTHYOPLANKTON

NUMBER. CAUGHT .10
0.58 W08 .ok iesce

349.08 30000

THERAGRA CHALCOGRAMAA
AMQDTIES HEXAPTERUS
ATHERESTHES STORIAS
LEPTOOPSETTA BILINEATA
GADUS RACROCEPHALUS
STENGBRACHIUS LEUCOPSARUS
COTTIDAE

LEUROGLDSSUS SEHnIDT
HEXAGNAMIOS DECAGRAMIUS
OISINTEGRATED
GTMNOCANTHUS A

MALLOTUS VILLOSUS
CYCLOPTERIQAE

STICHAE | DAE

BATHTLAGUS PACIFICUS
HEMILEPIOOTUS SP.
HIPPOGLOSSUS STENDLEPIS
GADIDAE

HEMILEPTDOTUS HEMILEPIDQTUS
LUMPENUS SAGITTA
LUMPENUS MACULATUS
MYOXOCEPHALUS B
PROTOHYCTOPHUM THORPSONT
PHOLIS SP.

AGONTDAE

NTO0XQCEPHALUS G

SEBASTES SPP.

LYCONECTES ALEUTENSIS
MALACOCOTTUS ZOMURUS 1
ANQPLOPOMA FIMBRIA
TRIGLOPS SP.

AGONIDAE €

CHIAQLOPHIS NUGATOR
PMALACQCOTTUS ZONURUS
MYQOXQCEPHALUS SP.
FLEUROGAAMMUS MONGPTERYGIUS
UNIDENTIFIED

20ARCIOAE
HIPPOGLOSSQIOES ELASSUDON
RAQULINUS ASPRELLUS
CHIROLOPHIS DECORATUS
ZAPRORA SILEWUS
CITHARIGHIHTS STI1GMAEUS
LUMPENELLA LONGIRDSTALS
REINHARDTIUS HIPPOGLOSSOLDES
PSETTICHTHTS PELANOSTICTUS
CRIROLOPHIS SP-

DELOLEPTS GIGAMTEA
HEMILEP100TUS SPINOSUS
ARTEDIUS MEANTI

RADULINUS 5PP.

ANTEQIUS HARRINGTON]
OASTCOTTUS SETIGER
GYMADCANTHUS SPP.
LEPTOCOTTUS ARMATUS
HEMTFRIPTENUS SP.
HEXAGRAMMOS SP.
PMACADURIDAE
TARLETONBEANIA CREWULARTS
BATHTLAGUS MILLERI
BATHTLAGIDAE

AMOPLARCHUS SPP.
TRACHIPTERIDAE

CTCLOTHORE SPP.

AGONIDAE A

POROCL INUS ROTHAOCK]
PLATICHIHTS STELLATUS
LTOPSEITA EXILIS
BATHTRASTER SPP.

_”_ ”*”1U{{

RANK ABUNDANCE

STAGE' LARVAE

APAL 18-20

SPECIES

NUMBER CAUGHT
0-00 80-00

180-00

Q
240.00

320.00  400.00

THERAGRA CHAL

AWMODYTES HEXAPTERUS
GADUS PACROCEPHALUS
LEPIDOPSETTA BILINEATA
GADIDAE

ATHERESTHES STOMIAS
DISINTEGRATED
STENOBRACHIUS LEUCOPSARUS
COTTIDAE

LURPENUS MACULATUS
LUMPENELLA LONGIROSIRIS
CYCLOPTERLDAE
HEXAGRAMPIDS DECAGRAMTUS
LEURGGLOSSUS SCHMIDTL
HIPPOGLOS5US STENOLEPIS
STICHAELDAE

AGONTDAE

BATHTRASTER SP.
HIPPOGLOSSO10ES ELASSODON
HYOXOCEPMALUS B
GTMNOCANIHUS A
HALLOTUS YILLOSUS
LTCONECTES ALEUTENSIS
PROTQNTCTOPHUN THOMPSONI
BATHTLAGUS PACIFICUS
AGONIDAE €

SEBASTES SPP.
UNIDENTLFI1ED

LUMPENUS SAGITTA

PROLIS SP.

ANOPLARCHUS SP.
ARTEDLUS MARRINGTONL
STENOBRACHIUS SP.
HACROURIDAE

IAPRORA SILENUS
HEMILEP1DQTUS HEMILEPIDOTUS
MALACOCOTTUS ZONUAUS |
HERILEPIDOTUS S5P.
DASTCOITUS SETIGER
ANOPLOPOMA FIMBRIA
DELOLEPIS GIGANTEA
ARTEDIUS MEANTT
POROCLINUS ROTHROCKL
BATHILAGIDAE

TELEOST TTPE A
MTOXOCEPMALUS SPP.
RAQULINUS ASPRELLUS
MYOXQCEPHALUS G
ATMERESTHES SP.
PSETTICHTHTS MELANOSTICTUS
PLEURCMECTES QUADR1TUBERCULATU
CHIROLOPMIS SP.
AGQNIDAE A

PLATICHTNTS STELLATUS
PTILICHTHYS GOODEL
PSETTICHTHYS 2
BATHAAGONUS SWANI
TAIGLOPS SPP,
LEPTOCOTTUS ARMATUS
BATHYLAGUS MILLERI
MTCTOPHIDAE

RICROGADUS PROXIMUS
CHIROLOPHIS DECORATUS
CLTMARIEHTHTS STIGMAEUS
T0ARCIDAE

NECTOLIPARIS PELAGICUS
CHIAOLOPHIS NUGATOR
MALACOTOTTUS IONUNUS 3

L

S—— LI—H’UI{_'

Appendix Figure 16.--Relative abundance (based on number caught)
of fish larvae in bongo tows, Apr. 1-15, Apr.
16-30.
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THERAGRA CHAL

ANMMODYTES HEXAPTERUS
LEPIDDPSETTA BILINEATA
GADUS MACROCEPHALUS
STENOBRACHIUS LEUCOPSARUS
HIPPOGLOSSOIDES ELASSODON
COTTIDAE

LUMPENUS MACULATUS
GYMNOCANTHUS SP.
DISINTEGRATED
GTMMOCANTHUS A
CYCLOPTERIDAE
HYOXOCEPHALUS 8
AGONIDAE

LEUROGLOSSUS SCHMIDTI
HEXAGRAMMOS DECAGRAMMWS
ATHERESTHES STOMIAS
BATHTMASTER SPP.
BATHTLAGUS PACIFICUS
LTCONECTES ALEUTENSIS
GADIDAE

ANOPLARCHUS SPF.

PHOLIS SP.

STICHAEIDAE

MALLOTUS YILLOSUS
HTOXQCEPHALUS G
HEMILEPIDOTUS HEMILEP[DOTUS
MYONOCEPHALUS SPP.
LUMPENUS SAGITTA
ARTEDTUS MARATNGTONI
PROTOMYCTOPHUM THOMPSON|
LUMPENELLA LONGIROSTRIS
UNIDENTIFLED

AAOULINUS ASPRELLUS
HIPPDGLOSSUS STENOLEPIS
PLATICHTHYS STELLATUS
AGONIDAE A

POROCL LNUS ROTHROCK |
IAPRORA SILENUS
HYCTOPHIDAE

DASYCOTTUS SETI1GER
HALACOCOTTUS ZONURUS 1
SEBASTES SP.
HACROUR ! DAE

DELOLEPIS GIGANTEA
ARTEDIUS MEANTI
GILGERTIDIA SIGALUTES
TRIGLOPS SP.

AGONSDAE C

ARTEDIUS SPP.

ARTEDIUS FEMESTRALIS
HEMILEPIDOTUS SP.
MALACOCOTTUS ZONURUS
LEPTOCOTIUS ARMATUS
RADULINVS SP.
HMICROGADUS PROXIMUS
ANOPLOPOMA FIMBRLA
HEXAGRAMMOS LAGOCEPHALUS
OSMERIDAE

PTILICHTHYS GOODEI
STICHAEUS PUNCTATUS
ANOPLARCHUS INSIGNIS
CHIROLOPHIS SPP.
HEMILEPIDDIUS SPINOSUS
CHIROLOPHIS NUGATOR
NECTOLIPARIS PELAGICUS
ICELINUS SP.
PSETTICHTRYS MELANOSTICTUS
[SOPSETTA |SOLEPTS
PSETTICHTHYS 2

LUMPENUS SPP.

STAGE» LARVAE

MAY 16-31

SPECIES

NUMBER CAUGHT
0.00 10.80

21.60

10’
32.40

43.20

54.00

THERAGRA GHAL.

BATHTMASTER SP.
HIPPOGLOSSOIDES ELASSODON
AMMODYTES HEXAPTERUS
SEBASTES SPP.
LEPIDOPSETTA BILINEATA
GADUS MACROCEPHALUS
ATHERESTHES STOMIAS
COTTIDAE

DISINTEGRATED
STENOBRACHIUS LEUCOPSARUS
PLATICHTHTS STELLATUS
AGONIDAE

CYCLOPTERIDAE
LEURQGLOSSUS SCHMIDTI
GLTPTOCEPHALUS ZACHIRUS
LUMPENELLA LONGIROSTRIS
LYCONECTES ALEUTENSIS
LUMPENUS HMACULATUS
ANOPLARCHUS SP.
1SOPSETTA [SOLEPIS
POROCL [NUS ROTHROCK!
PSETTICHTHYS MELANMOSTICTUS
BATHTLAGUS PACIFICUS
ARTEDIUS HARRINGTONT
STICHAEIDAE

RAOULINUS ASPRELLUS
HIPPOGLOSSUS STENOLEPTS
FSETTICHIHYS 2
HYGNOCEPHALUS SP.
GAOIDAE

CLUPEA HARENGUS PALLASL
HYOXOCEPMALUS 8
ANGPLOPOMA FIMBRIA
PLEURONEGTES QUADRI TUBERCULATU
ZAPRORA SILENUS
HEXAGRAMTOS DECAGRAMMNS
UNIDENTIFIED

ARTEDIUS PMEANYI
STEHOBRACHIUS SP.
MALACOCOTTUS ZONURUS |
MACROURIDAE
PROTORYCTQPHUM THOMPSONL
DASTCOTTUS SET|GER
MALLOTUS VILLOSUS
OELOLEP!S OIGANTEA
LUMPENUS SAGITTA
PHOLIS SP.

TA1GLOPS SP.

RERLUGCIUS PROGUCTUS
AGONIDAE A
HEMILEPTDOTUS HEMILEP10DTUS
GCYMNOCANTHUS A
GYMNOCANTHUS SP.
HMYOXOCEPHALUS G
OPMIODON ELONOATUS
BATHTLAGUS MILLERI

PHOL IDAE

BATHYMASTER 2

AGONIDAE C
PLEURONECTIDAE
ATHERESTHES SPP.
RADULINUS sPP.
STICHAEUS PUNCTATUS
PTILICHTHYS GOODET
ANGPLAACHUS INSIGNTS
ARTEDIUS FENESTAALIS
LEPTOCOTTUS ARMATUS
AATEDIUS SP.
HEXAGRAMMOS OCTOGRAMMUS
BATHTLAGUS 5P.
OSMERIDAE
BATHYMASTERIDAE
ZOARCIDAE

LYOPSETTA EXILIS
NAUTICHTHTS OCULOFASCIATUS
TRIGLOPS MACELLUS
CYCLOTHONE SPP.
MALACOCOTTUS ZONURUS 2
1CELINUS SPP.

ICELUS SP.

CHIROLOPHIS SP.
LUMPENUS SPP.
PSTCHROLUTES PARADOXUS

@

[— 1

Appendix Figure 17.--Relative abundance (based on number caught)
of fish larvae in bongo tows, May 1-15, May
16-31.
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ICHTHYOPLANKTON RANK ABUNDANCE

GEAR' BONGO STAGE: LARVAE
JUNE 1-15 JUNE 1630
NUHBER CAUGHT *10'
SPECIES SPECIES 0.00 28,00 56.00 84.00
BATHTRASTER SPP. BATHTMASTER SP.
SEBASTES SPP. OSMERIDAE

THERAGRA CHALCOGRAHMA
AMMODTTES HEXAPTERUS
GADUS HACROCEPHALUS
ATHERESTHES STOMIAS
COTTIDAE

LEUROGLOSSUS SCHMIDT!
HIPPOGLOSSO1DES ELASSODON
GLYPTOCEPHALUS ZACHIRUS
LEPIDOPSETTA BILINEATA
STENOBRACHIUS LEUCOPSARUS
HEXAGRAMNOS DECAGRAMMUS
AGONIDAE

BATHTLAGUS PACIFICUS
HIPPQGLOSSUS STENOLEPIS
CYCLOPTERIDAE
PROTOMYCTOPHUM THOMPSON|
ANOPLARCHUS SPP.

PORQCL 1KUS ROTHROCK!
MACROURTDAE

RADULINUS ASPRELLUS
BATHYLAGUS MILLERI
ZAPRORA SILENUS
UNIDENTIFIED
FSETTICHTHYS 2
PLATICHTHTS STELLATUS
PICROSTOMUS PACIFICUS
BLEPS!AS BILOBUS
STICHAEIDAE

MALLOTUS YILLOSUS
GADIDAE

ARTEDIUS HARRINGTONI
DISINTEGRATED

JuLy 115

—3PECIES

1l

o =

SEBASTES SP.

BATHYHASTER SP.
STENOBRACHIUS SP.
HIPPOGLOSSOIDES ELASSODON
GLYPTOCEPHALUS ZACHIRUS
RICROSTOMUS PACIFICUS
URIDENTIFTED

ISOPSETTA 15SOLEPIS
OSMERTDAE

STENOBRACHIUS LEUCOPSARUS
RONQUILUS JOROANL
PSETTICHTHYS MELANOSTICTUS
ARTEDIUS HEANYI
LEPTOOPSETTA BILINEATA
ZAPRORA SILENUS

THERAGRA CHALCOGRAMMA
LEUROGLOSSUS SCHMIDT!
BATHTLAGUS PACIFICUS
BATHTLAGUS HILLERI
PROTOMTCTOPHUM THOMPSONI
PROTOMYCTOPHUM CROCKERL
LYCONECTES ALEUTENSIS
MACROUR I DAE

ARTEDIUS 1

HEXAGRAMMOS DECAGRAMMUS

SEBASTES SP.
PSETTICHTHYS MELANGSTICTUS
COTTIDAE
HIPPOGLOSSOIDES ELASSODOM
LEPIDOPSETTA BILINEATA
STENOBRACHIUS LEUCOPSARUS
GLYPTOCEPHALUS ZACHIAUS
TSOPSETTA ISOLEPIS
RONQUILUS JORDANT
HICROSTOMUS PACIFICUS
ARTEDIUS MEANTI
THERAGRA CHALCOGRAMMA
CTCLOPTERIDAE
STICHAEIDAE

AGONIDAE

RADULINUS ASPRELLUS
LTCONECTES ALEUTENSIS
ARTEDLUS SP.

GADIDAE

ARTEDIUS 1

LEURQCLOSSUS SCHALDTI
DASYCOTTUS SETIGER
OISINTEGRATED

AMMODTTES HEXAPTERUS
BATHTLAGUS PACIFICUS
STENOBRACHIUS SP.
CLUPEA HARENGUS PALLAST
HEXAGRAMMOS STELLERL
PHOLIS SP.

LUMPENELLA LONGIROSTRIS
PLATICHTHYS STELLATUS
PLEURONECTIDAE
HIPPOGLOSSUS STENOLEPIS
STICHAEUS PUNGTATUS
ZAPRORA SILENUS
CLINOCQTTUS SP.
HERILEFIDOTUS HEMILEPIDOTUS
LIPARUS FLORAE

GADUS MACROCEPHALUS
ARTEDIUS 2

HYCTOPHIDAE
UNIDENTIFIED

Appendix Figure 18.--Relative abundance (based on number caught)
of fish larvae in bongo tows, June 1-15, June
16-30, July 1-15.



SEPTEMBER 1-15

SPECIES

NUMBER CAUGHT s10'
0,00 3000 60.00  30.00

65

[CHTHYOPLANKTON RANK ABUNDANCE

GEAR' BONGO

120.00  180.00

OSHERIDAE

HEXAGRAMMOS LAGOCEPHALUS
HEXAGRAMNOS SF.
STENOBRACHIUS LEUCOPSARUS
BATHYMASTER SP.
DISINTEGRATED
HEXAGRAMMOS GCTOGRAMNUS
MALLOTUS VILLOSUS
SEBASTES SP.

LIMANDA ASPERA
PSETTICHIHTS MELANOSTICTUS
ARTEDIUS HARRINGTONI
UNIDENTIFTED

COTTIDAE

LEPIDOPSETTA BILINEATA
PROTOHTCTOPHUM THOMPSONL

OCTQBER 1-15

—SEECIES

El

NUMBER CAUGHT. .10’
0 00 14,00 20,00 42-00

8.00 ta.00

OSMERIDAE

HEMILEPIDOTUS SP.
BALLOTUS VILLOSUS
HEXAGRAMMOS LAGOCEPHALUS
STENOBRACHIUS LEUCOPSARUS
SEBASTES SP.

HEXAGRAMMOS DCTOGRAMWS
STENOBRACHIUS SP.
BATHYHASTER SP.

ARTEDIUS |

HEXAGRAMMOS STELLER!
ARTEDIUS 2
HIPPOGLOSSOTDES ELASSODON
GLYPTOCEPHALUS ZACHIRUS
ICELINUS SP.

LEPIDOPSETTA BILINEATA
LEUROGLOSSUS SCHMIDTI
PROTOMYCTOFHUM THOHPSON|

NOVEMBER 1-17

SPECIES

]

7

NUMBER CAUGHT .10
0.00 1200 24.00 38,00

49.00 80.00

HEMILEP1DOTUS SP.
HALLOTUS ¥ILLOSUS
PLEURDGRAMMUS MONOPTERYGIUS
PAROPHRYS VETULUS
HEXAGRAMTIOS STELLERT
LEUROGLOSSUS SCHMIDTI
PROTOMYCTOPHUM THOMPSONI
HEXAGRAMMOS OECAGRAMMUS
HEXAGRAMMOS OCTOGRAMMUS
CYCLOPTERIDAE
STENOBRACHIUS LEUCOPSARUS
QSHERIDAE

STENOBRACHIUS SP.
HEXAGRAMMOS LAGOCEPHALUS
ARTEDIUS |

SEBASTES SP.
UNIDENTIFLED

THERAGRA CHALCOGRAMMA
ARTEDTUS 2

BATHTRASTER SP.

ARTEDIUS MEANTI

STAGEY LARYAE

SEPTEMBER 18-30

—SPECIES

NUMBER _CAUGHT
0:00 52.00 10

w10’
4.00 13800

208.00  280.00

QSMERTDAE

HEMILEPIDOTUS SP.
HEXAGRAMMOS LAGGCEPHALUS
HEXAGRAHMOS OCTOGRAMMUS
STENOBRACHIUS LEUCOPSARUS
STENOBRACHIUS SP.
HALLOTUS VILLOSUS
BATHYMASTER SP.

SEBASTES SP.

HEXAORAMMOS STELLERL
ARTEDIUS 1

LIMANDA ASPERA
LEUROGLOSSUS SCHMIDTI
DISINTEGRATED
PROTQMYCTOPHUM THOMPSONI
ICELINUS SP.
PSETTICHIHYS MELANOSTICTUS
PAROPHRYS VETULUS
ARTEDIUS MEANTYI

ARTEDIUS SP.
HIPPOGLOSSO10DES ELASSODON
RADULINUS ASPRELLUS
UNIDENTIFIED

OCTOBER 18-31

SPECIES

]

7

NUMBER CAUGHT
0,00 16.00 32

«10'
-00 48.00

84.00 80.00

OSPERIDAE

HEMILEP10OTUS SP.
HALLOTUS VvILLOSUS
HEXAGRAMMOS STELLER!
HEXAGRAMMOS LAGOCEPHALUS
HEXAGRAMMOS OCTOGRAMTUS
THERAGRA CHALCOGRAMMA
ARTEDIUS 1

UNIDENTIFIED

ARTERIUS SP.

COTTIDAE

PSETTICHTHTS MELANOSTIGTUS
APTOCYCLUS VENTAICOSUS
PROTOMYCTOPHUM THOMPSOMI
STENOBAACHIUS LEUCOPSARUS
HEXAGRAMMOS OECAGRAMMUS

of fish larvae in bongo tows, Sept.

Sept.

17

16-30,

Oct.

1-15,

Oct.

16-31,

1-15,
Nov.

Appendix Figure 19.--Relative abundance (based on number caught)
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Appendix Figure 20.--Distribution of Theraqra chalcogramma larvae
in bongo tows, A. Mar. 16-31, B. Apr. 1-15
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 21.--Distribution of Theragra chalcogramma larvae
in bongo tows, A. Apr. 16-30, B. May 1-15
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).
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Appendix Figure 22.--Distribution of Theragra chalcogramma larvae
in bongo tows, A. May 16-31, B. June 1-15
(catch/10 n@=P€/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).
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Appendix Figure 23.--Distribution of Theragra chalcogramma larvae
igl bzongo tows, June 16-30 (catch/10
m"=P°/2.5281, where P=percentage of width of
szector taken up by dot, for catches >500/10
m°, P=42.8%).
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Appendix Figure 24.--Distribution of Theragra chalcogramma larvae
in neuston tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 m?=P°/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 25.--Distribution of Theragra chalcogramma larvae
in neuston tows, May 16-31 (catch/10
nF=P@Q.5281, where P=percentage of width of
s;ctor taken up by dot, for catches >500/10
m°, P=42.8%).
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Appendix Figure 26.--Distribution of Gadus macrocephalus larvae in
16-30

(catch/10 n@=P{/2.5281, where P=percentage of
width of sector taken up by dot, for catches

bongo tows, A, Apr. 1-15, B. Apr.

>500/10 m?, P=42.8%).
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Appendix Figure 27.--Distribution of Gadus macrocephalus larvae in
bongo tows, A, May 1-15, B. May 16-31
(catch/10 n3=P{/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 28.--Distribution of Gadus macrocephalus ]z.arvae in
bongo tow, June 1-15 (catch/10 m"=P°/2.5281,
where P=percentage of width of §ector taken
up by dot, for catches >500/10 m°, P=42.8%).
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Appendix Figure 29.-~-Distribution of Hexagrammos decagrammus larvae
in bongo tows, A. Mar. 1-15, B. Mar. 16-31
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 30.--Distribution of Hexagrammos decagrammus larvae
in bongo tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 m2=P2/2.5281, .where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).
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Appendix Figure 31.--Distribution of Hexagrammos
in bongo tows, A. May 1-15,

decagrammus larvae
B. May 16-31
(catch/10 nF=P%/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 32.--Distribution of Hexagrammos decagrammus larvae
in bongo tows, June 1-15 (catch/10
m2=P2/2.5281, where P=percentage of width of
sector taken up by dot, for catches >500/10
m?, P=42.8%).
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Appendix Figure 33.--Distribution of Hexagrammos deca rammus larvae
in neuston tows, A. Mar. 1-15, B. Mar. 16-31
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).
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Appendix Figure 34.--Distribution of Hexagrammos decagrammus larvae

in neuston tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 35.--Distribution of Hexagrammos decagrammus larvae
in neuston tows, A. May 1-15, B. May 16-31
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).
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Appendix Figure 36.--Distribution of Hexagrammos decagrammus larvae
in neuston tows, A. June 1-15, B. June 16-30
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).
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Appendix Figure 37.--Distribution of Hexagrammos decagrammus larvae
in neuston tows, July 1-15 (catch/10
m2=P2/2.5281, where P=percentage of width of
s;ctor taken up by dot, for catches >500/10
m°, P=42.8%).
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Appendix Figure 38.--Distribution of Hexagrammos stelleri larvae
in neuston tows, A. Mar. 1-15, B. Mar. 16-31
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 39.--Distribution of Hexagrammos stelleri larvae
in neuston tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 nF=P€/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).
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Appendix Figure 40.--Distribution of Hexagrammos stelleri larvae
in neuston tows, June 16-30 (catch/10 m?
=P{/2.5281, where P=percentage of width of
s?ctor taken up by dot, for catches >500/10
m°, P=42.8%).
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Appendix Figure 41.--Distribution of Pleuro rammus monopterygius
larvae in neuston tows, A. Mar. 1-15, B. Mar.
16-31 (catch/10 m’=P%/2.5281, where
P=percentage of width of sector taken up by
dot, for catches >500/10 mz, P=42.8%).
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Appendix Figure 42.--Distribution of Pleuro rammus monopte ius
larvae in neuston tows, A. Apr. 1-15, B. Apr.
16-30 (catch/10 m’=P’/2.5281, where
P=percentage of width of sector taken up by
dot, for catches >500/10 m?, P=42.8%).
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Appendix Figure 43.--Distribution of Ammodytes hexapterus larvae
in bongo tows, A. Mar. 1-15, B. Mar. 16-31
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 44.--Distribution of Ammodytes hexapterus larvae
in bongo tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).
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Appendix Figure 45.--Distribution of Ammodytes hexapterus larvae
in bongo tows, A. May 1-15, B. May 16-31
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).
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Appendix Figure 46.--Distribution of Ammodytes hexapterus larvae
i%’l bzongo tows, June 1-15 (catch/10
m°=P°/2.5281, where P=percentage of width of
szector taken up by dot, for catches >500/10
m’, P=42.8%).
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Appendix Figure 47.--Distribution of Ammodytes hexapterus larvae
in neuston tows, A. Mar. 16-31, B. Apr. 1-15
(catch/10 nF=P%/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 48.--Distribution of Ammodytes hexapterus larvae
in neuston tows, A. Apr. 16-30, B. May 1-15
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 49.--Distribution of Ammodytes hexapterus larvae
in neuston tows, A. May 16-31, B. June 1-15
(catch/10 n$=P€/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).
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Appendix Figure 50.--Distribution of Ammodytes hexapterus larvae
in neuston tows, A. June 16-30, B. July 1-15
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 51.--Distribution of Bathymaster spp. larvae in
bongo tows, A. Apr. 16-30, B. May 1-15
(catch/10 nF=P%/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 52.--Distribution of Bathymaster spp.
A. May 16-31,

bongo tows,

larvae in

B. June 1-15

(catch/10 n3=P€/2.5281, where P=percentage of
width of sector taken up by dot, for catches

>500/10 m’,

P=42.8%).
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Appendix Figure 53.--Distribution of Bathymaster spp. larvae in
bongo tows, A. June 16-30, B. July 1-15
(catch/10 n3=P%/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 54.--Distribution of Bathymaster spp. larvae in
neuston tows, A. May 16-31, B. June 1-15
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).




Appendix Figure 55.--Distribution of Bathymaster spp. larvae in
neuston tows, A. June 16-30, B. July 1-15
(catch/10 nF=P%/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 56.--Distribution of Sebastes spp. larvae in
bongo tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 nF=P€/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).
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Appendix Figure 57.--Distribution of Sebastes spp.

bongo tows,

(catch/10 n3=P%/2.5281, where P=percentage of
width of sector taken up by dot, for catches

>500/10 m?,

A. May 16-31,

P=42.8%).

larvae in
B. June 1-15
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Appendix Figure 58.--Distribution of Sebastes spp. larvae in
bongo tows, A. June 16-30, B. July 1-15
(catch/10 nﬁ=P{/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).
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Appendix Figure 59.--Distribution of Sebastes spp. larvae in
neuston tows, A. May 16-31, B. June 16-30
(catch/10 n3=P%/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 60.--Distribution of Sebastes spp. larvae in
neuston tows, July 1-15 (catch/10 m2=PZ/2.5281,
where P=percentage of width of sector taken
up by dot, for catches >500/10 mz, P=42.8%).
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Appendix Figure 61.--Distribution of Mallotus villosus larvae
in bongo towsé A. Mar. 1-15, B. Mar. 16-31
(catch/10 nF=P,/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 62.--Distribution of Mallotus villosus larvae
in bongo towsé A. Apr. 1-15, B. Apr. 16-30
(catch/10 m44>/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).



Appendix Figure 63.--Distribution of Mallotus villosus larvae
in bongo tows, May 1-15 (catch/10 m2=P2/2.5281,
where P=percentage of width of sector taken
up by dot, for catches >500/10 mz, P=42.8%).



Appendix Figure 64.--Distribution of Mallotus villosus larvae
in neuston tows, A. Mar. 1-15, B. Mar. 16-31
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).
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Appendix Figure 65.--Distribution of Mallotus villosus larvae
in neuston tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 n3=P%/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 66.--Distribution of Mallotus villosus larvae
in neuston tows, A. May 1-15, B. May 16-31
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).
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Appendix Figure 67.--Distribution of Mallotus villosus larvae
i? %euston tows, June 1-15 (catch/10
m=P°/2.5281, where P=percentage of width of
s;ctor taken up by dot, for catches >500/10
m‘, P=42.8%).
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Appendix Figure 68.--Distribution of Leuroglossus schmidti larvae
in bongo tows, A. Mar. 1-15, B. Mar. 16-31
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 69.--Distribution of Leuroglossus schmidti larvae

in bongo tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 nF=P€/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 70.--Distribution of Leuroglossus schmidti larvae
in bongo tows, A. May 1-15, B. May 16-31
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).
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Appendix Figure 71.--Distribution of Leuroglossus schmidti larvae

in bongo tows, June 1-15 (catch/10

r¥=P§Q.5281, where P=percentage of width of
sector taken up by dot, for catches >500/10

m?, P=42.8%).
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Appendix Figure 72.--Distribution of Stenobrachius leucopsarus
larvae in bongo tows, A. Mar. 1-15, B. Mar.
16-31 (catch/10 m?=P°/2.5281, where
P=percentage of width of sector taken up by
dot, for catches >500/10 mz, P=42.8%).
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Appendix Figure 73.--Distribution of Stenobrachius leucopsarus
larvae in bongo tows, A. Apr. 1-15, B. Apr.
16-30 (catch/10 m’=p?’/2.5281, where
P=percentage of width of sector taken up by
dot, for catches >500/10 mz, P=42.8%) .
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Appendix Figure 74.--Distribution of Stenobrachius leucopsarus
larvae in bongo tows, A. May 1-15, B. May 16-
31 (catch/10 n3=P€/2.5281, where P=percentage
of width of sector taken up by dot, for
catches >500/10 m?, P=42.8%).
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Appendix Figure 75.--Distribution of Stenobrachius leucopsarus
larvae in bongo tows, A. June 1-15, B. June
16-30 (catch/10 m’=P?/2.5281, where
P=percentage of width of sector taken up by
dot, for catches >500/10 m’, P=42.8%).
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Appendix Figure 76.--Distribution of Lyconectes aleutensis larvae
in neuston tows, A. Mar. 16-31, B. Apr. 1-15
(catch/10 nF=P%/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 77.--Distribution of Lyconectes aleutensis larvae

in neuston tows, A. Apr. 16-30, B. May 1-15

(catch/10 nﬁ=P€/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).



Appendix Figure 78.--Distribution of Lyconectes aleutensis larvae
in neuston tows, A. May 16-31, B. June 1-15
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).



Appendix Figure 79.--Distribution of Lyconectes aleutensis larvae
in neuston tows, A. June 16-30, B. July 1-15
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 80.--Distribution of Anoplopoma fimbria larvae
in neuston tows, A. May 16-31, B. June 1-15
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).




Appendix Figure 81.--Distribution of Anoplopoma fimbria larvae
i? geuston tows, June 16-30 (catch/10
m'=P°/2.5281, where P=percentage of width of
sgctor taken up by dot, for catches >500/10
m°, P=42.8%).
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Appendix Figure 82.--Distribution of Hippoglossoides elassodon
larvae in bongo tows, A. Apr. 16-30, B. May
1-15 (catch/10 m°=P%/2.5281, where P=percentage
of width of sector taken up by dot, for
catches >500/10 m’, P=42.8%).
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Appendix Figure 83.--Distribution of Hippoglossocides elassodon
larvae in bongo tows, A. May 16-31, B. June
1-15 (catch/10 m2=P2/2 .5281, where P=percentage
of width of sector taken up by dot, for
catches >500/10 m%, P=42.8%).
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Appendix Figure 84.--Distribution of Hippoglossoides elassodon

larvae in bongo tows, A. June 16-30, B. July
1-15(catch/lOmgﬂﬂ/z.stl,whereP=percentage
of width of sector taken up by dot, for
catches >500/10 m?, P=42.8%).
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Appendix Figure 85.--Distribution of Lepidopsetta bilineata larvae
in bongo tows2 A. Mar. 16-31, B. Apr. 1-15
(catch/10 nF=P,/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 86.--Distribution of Lepidopsetta bilineata larvae

in bongo towsﬁ A. Apr. 16-30, B. May 1-15
(catch/10 mﬁd’/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).
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Appendix Figure 87.--Distribution of

Lepidopsetta bilineata larvae
in bongo towsé A. May 16-31, B. June 1-15
(catch/10 m%4>/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).




Appendix Figure 88.--Distribution of Lepidopsetta bilineata larvae
iga bzongo tows, June 16-30 (catch/10
m'=P°/2.5281, where P=percentage of width of
sector taken up by dot, for catches >500/10
m?, P=42.8%).
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Appendix Figure 89.--Distribution of Atheresthes stomias larvae

in bongo tows, A. Mar. 1-15, B. Mar. 16-31
(catch/10 n3=P€/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).
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Appendix Figure 90.--Distribution of Atheresthes stomias larvae
in bongo tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 nF=P%/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m?, P=42.8%).
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Appendix Figure 91.--Distribution of Atheresthes stomias larvae
in bongo tows, A. May 1-15, B. May 16-31
(catch/10 nF=P{/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).
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Appendix Figure 92.——pistribution of Atheresthes stomias larvae
in %ongo tows, June 1-15 (catch/10
m'=P°/2.5281, where P=percentage of width of

s?ctor taken up by dot, for catches >500/10
m°, P=42.8%).
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Appendix Figure 93.--Distribution of Hemilepidotus spp. larvae
in bongo tows, A. Mar. 1-15, B. Mar. 16-31
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).
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Appendix Figure 94.--Distribution of Hemilepidotus spp. larvae
in bongo tows, Apr. 1-15 (catch/10
nF=P{/2.5281, where P=percentage of width of
sector taken up by dot, for catches >500/10

m?, P=42.8%).
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Appendix Figure 95.--Distribution of Hemilepidotus spp. larvae
in neuston tows, A. Mar. 1-15, B. Mar. 16-31
(catch/10 m2=P2/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m’, P=42.8%).
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Appendix Figure 96.--Distribution of Hemilepidotus spp. larvae
in neuston tows, A. Apr. 1-15, B. Apr. 16-30
(catch/10 m2=Pz/2.5281, where P=percentage of
width of sector taken up by dot, for catches
>500/10 m®, P=42.8%).
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Appendix Figure 97.--Distribution of Hemilepidotus hemilepidotus
larvae in neuston tows, A. Mar. 16-31, B.
Apr. 1-15 (catch/10 m’=P?/2.5281, where
P=percentage of width of sector taken up by

dot, for catches >500/10 mz, P=42.8%).
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Appendix Figure 98.--Distribution of Hemilepidotus hemilepidotus
larvae in neuston tows, A. Apr. 16-30, B. May
1-15 (catch/10 m2=P2/2 .5281, where P=percentage
of width of sector taken up by dot, for
catches >500/10 m?, P=42.8%).
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Appendix Figure 99.--Distribution of Hemilepidotus hemilepidotus
larvae in neuston tows, A. May 16-31, B. June
1-15 (catch/10 m2=P2/2 .5281, where P=percentage
of width of sector taken up by dot, for
catches >500/10 m®, P=42.8%).
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Appendix Figure 100.--Distribution of Hemilepidotus hemilepidotus
larvae in neuston tows, June 16-30 (catch/10
m2=P2/2.5281, where P=percentage of width of
sector taken up by dot, for catches >500/10
m’, P=42.8%).
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Appendix Figure 101.--Distribution of Cottidae larvae in bongo
t?w%, A. Mar. 16-31, B. Apr. 1-15 (catch/10
m°=P°/2.5281, where P=percentage of width of
s?ctor taken up by dot, for catches >500/10
m°, P=42.8%).
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Appendix Figure 102.--Distribution of Cottidae larvae in bongo
tow, A. Apr. 16-30, B. May 1-15 (catch/10
m%ﬂﬂ/z.szal, where P=percentage of width of
sgctor taken up by dot, for catches >500/10
m°, P=42.8%).
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Appendix Figure 103.--Distribution of Cottidae larvae in bongo
tow%, A. May 16-31, B. June 1-15 (catch/10
m'=pP°/2.5281, where P=percentage of width of

s?ctor taken up by dot, for catches >500/10
m-, P=42.8%).



Appendix Figure 104.--Distribution of Cottidae larvae in bongo
tows, June 16-30 (catch/10 m2=P2/2.5281, where
P=percentage of width of sector taken up by
dot, for catches >500/10 m’, P=42.8%).
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REGROUP - NEUSTON
(0.40 affinity level)

February 13-28: 48 samples

Hexagrammos stelleri (18) Bathymaster spp. (5)
Pleurogrammus monopterygius (23)
Hemilepidotus spp. (33)

Hexagrammos decagrammus (45)

March 1-15: 64 samples

Hemilepidotus spp. (29)

Hexagrammos decagrammus (60) ————=—"Pleurogrammus monopterygius (27)

Hexagrammos steileri (14)

March 16-31: 96 samples

Hexagrammos stelleri (31) 41— Hexagrammos decagrammus (86) Hemilepidotus hemilepidotus (18)
Pleurogrammus monopterygius (25) Hemilepidotus spinosus (14) ]

Hemilepidotus spp. (23)

Lyconectes aleutensis (9)
Stichaeidae (8)

Appendix Figure 105.--Results of recurrent group analysis of

neuston catches by date window, A. Feb. 13-
28, B. Mar. 1-15, C. Mar. 16-31. Boxes
enclose members of recurrent groups. Lings
connect taxa with affinities outside their
groups. Numbers of occurrences are in
parentheses.
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REGROUP - NEUSTON
(0.40 affinity level)

April 1-15: 120 samples

Hemilepidotus spinosus (34) —l—

Maliotus villosus (21) =I-|_

— Hexagrammos decagrammus (112) —-L Pleurogrammus monopterygius (23)
= Hemilepidotus hemilepidotus (59) — Hemilepidotus spp. (27)

— Lyconectes aleutensis (49)

Hexagrammos stelleri (37)

April 16-30: 92 samples

Mallotus villosus (16)

Delolepis gigantea (5)

Hexagrammos decagrammus (83) Ammodytes hexapterus (18)

Hemilepidotus hemilepidotus (32) Hemilepidotus jordani (17)
Lyconectes aleutensis (38)

May 1-15: 19 samples

Hexagrammos decagrammus (18)
Hemilepidotus hemilepidotus (6)

Lyconectes aleutensis (6)

Appendix Figure 106.--Results of recurrent group analysis of

neuston catches by date window, A. Apr. 1-
15, B. Apr. 16-30, C. May 1-15. Boxes
enclose members of recurrent groups. Lines
connect taxa with affinities outside their
groups. Numbers of occurrences are in
parentheses.
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REGROUP - NEUSTON
(0.40 affinity level)

May 16-31: 123 samples

Myoxocephalus spp. (11)—

|

Ophiodon elongatus (15) =

= Ammodytes hexapterus (36) T E Hexagrammos decagrammus (108)

— Lyconectes aleutensis (46)

Hemilepidotus spinosus (19)
Anoplopoma fimbria (24) ——

- Hemilepidotus hemilepidotus (22)

June 1-15: 48 samples

Ammodytes hexapterus (17) Anoplopoma fimbria (7)
Lyconectes aleutensis (20) Hemilepidotus jordani (8)
Hexagrammos decagrammus (39)

Hemilepidotus hemilepidotus (20)

June 16-30: 58 samples

Bathymaster spp. (33)

Lyconectes aleutensis (26) X

L Myoxocephalus spp. (13)

=

Hexagrammos decagrammus (42) =

= Ammodytes hexapterus (16)—+— Hemilepidotus hemilepidotus (11)

Appendix Figure 107.--Results of recurrent group analysis of

neuston catches by date window, A. May 16-
31, B. June 1-15, C. June 16-30. Boxes
enclose members of recurrent groups. Lines
connect taxa with affinities outside their
groups. Numbers of occurrences are in
parentheses.
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REGROUP - NEUSTON
(0.40 affinity level)

July 1-15: 20 samples

Hexagrammos decagrammus (15) Bathymaster spp. (12)

Sebastes spp. (7)
Anoplopoma fimbria (5)

September 1-15: 36 samples

Osmeridae (9) Hexagrammos lagocephalus (34)
Hexagrammos octogrammus (27)

Bathymaster spp. (22)

September 16-30: 51 samples

Hexagrammos lagocephaius (48)
Hexagrammos octogrammus (36)
Hemilepidotus spp. (26)
Hexagrammos stelleri (21)

Bathymaster spp. (28)

Appendix Figure 108.--Results of recurrent group analysis of
neuston catches by date window, A. July 1-
15, B. Sept. 1-15, C. Sept. 16-30. Boxes
enclose members of recurrent groups. Lines
connect taxa with affinities outside their
groups. Numbers of occurrences are in
parentheses.
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REGROUP- NEUSTON

(0.40 affinity level)

Hexagrammos lagocephalus (21)

October 1-15: 21 samples

Hexagrammos octogrammus (19)

Hexagrammos stelleri (10)

Bathymaster spp. (14)

Hemilepidotus spp. (5)

October 16-31: 33 samples

—— Hemilepidotus spp. (20)

—— Hexagrammos octogrammus (20)
Hexagrammos stelleri (32) ——————
Pleurogrammus monopterygius  (18) —

Hexagrammos decagrammus (13)

Bathymaster spp. (14) =—1— Hexagrammos lagocephalus (21) Osmeridae (13)

November 1-17: 112 samples

Maliotus villosus (25)

Hexagrammos decagrammus (64)
Hexagrammos stelleri (86)
Hemilepidotus spp. (33)
Hexagrammos octogrammus (61)
Pleurogrammus monopterygius (56)

Hexagrammos lagocephalus (68)

Appendix Figure 109.--Results of recurrent group analysis of
neuston catches by date window, A. oOct. 1-
15, B. Oct. 16-31, C. Nov. 1~-17. Boxes
enclose members of recurrent groups. Lines
connect taxa with affinities outside their

groups.

Numbers of occurrences are in

parentheses.
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REGROUP - BONGO
(0.40 affinity level)

February 13-28: 46 samples

Hemilepidotus spp. (26)

Hexagrammos decagrammus (14)

Mallotus villosus (25)

March 1-15: 60 samples

Leuroglossus schmidti (19)

Atheresthes stomias (14)

Hexagrammos decagrammus (16) =

Hemilepidotus spp. (21)

Ammodytes hexapterus (30)

March 16-31: 126 samples

Atheresthes stomias (17)

Leuroglossus schmidti (26)

Ammodytes hexapterus (114)

Mallotus villosus (29)
Hexagrammos decagrammus (28)

Theragra chalcogramma (10)

Lepidopsetta bilineata (15)

Appendix Figure 110.--Results of recurrent group analysis of bongo

catches by date window, A. Feb. 13-28, B.
Mar. 1-15, C. Mar. 16-31. Boxes enclose
members of recurrent groups. Lines connect
taxa with affinities outside their groups.
Numbers of occurrences are in parentheses.




REGROUP - BONGO
(0.40 affinity level)

April 1-15: 126 samples

Leuroglossos schmidti (37)
Cyclopteridae (29)

Gadus macrocephalus (26)

Mallotus villosus (26)

Ammodytes hexaplerus (122)

AT [— L epidopsetta bilineata (52)

Theragra chalcogramma (109)

Hexagrammos decagrammus (44)

Hemilepidotus spp. (26))

Stenobrachius leucopsarus (77)

Hippoglossus stenolepis (30) g

Lumpenus sagitta (27)

Atheresthes stomias (74)

Bathylagus pacificus (37)

Cottidae (31)

Lumpenella longirostris (33)

April 16-30: 182 samples

————4—— Theragra chalcogramma (152)

Lumpenus maculatus (51)

Ammodyles hexapterus (173)

Stenobrachius leucopsarus (55)

T Gadus macrocephalus (51)
Bathylagus pacificus (12)

; Atheresthes stomias (42)

Cyclopteridae (38)

Agonidae (31)

Lepidopselta bilineata (94)

Cottidae (63)

Leuroglossus schmidti (35)
Hippoglossus stenolepis (34)

Appendix Figure 111.--Results of recurrent group analysis of bongo catches by

date window, A. Apr. 1-15, B. Apr. 16-30. Boxes enclose
members of recurrent groups.

are in parentheses.

Lines connect taxa with
affinities outside their groups.

Numbers of occurrences

LST



Stenobrachius leucopsarus

REGROUP - BONGO
(0.40 affinity level)

May 1-15: 151 samples

(48)——=FF—{  Theragra chalcogramma (127) ———x= lumpenus maculatus (47)

Hexagrammos decagrammus  (30)

Agonidae (33)

Ammodytes hexapterus  (144) [[r

Hippoglossoides elassodon

|

Appendix Figure 112.--Results of recurrent

(25) = —"—+— L epidopsetta bilineata (74)
I'“ Gadus macrocephalus (56) Gymnocanthus A (14)
Cyclopteridae (34) Myoxocephalus B (9)
Cottidae (43) Myoxocephalus G (7)

group analysis of bongo catches by
date window, May 1-15. Boxes enclose members of
recurrent groups. Lines connect taxa with affinities

outside their groups. Numbers of occurrences are in
parentheses.

8GT



REGROUP - BONGO
(0.40 affinity level)

May 16-31: 207 samples

—

— Glyptocephalus zachirus (42) Bathymaster spp. (175)

= Hippoglossoides elassodon (165)

Lumpenella longirostris (45)
Agonidae (90)

= Cyclopteridae (83)

(N
\
7

3
P2

= Theragra chalcogramma (188)

= Cottidae (103)
\§A A %‘/
mmodytes hexapterus (176) o

Lepidopsetta blineata (149) /

Platichthys stellatus (43)

r

Anoplarchus spp. (39)

NN

Lumpenus maculatus (48)

[ | Lyconectes aleutensis (60) —VFe—=

Gadus macrocephalus (125)

Sebastes spp.(96) = — Bathylagus pacificus (30)

Leuroglossus schmidti (64)

Atheresthes stomias (74)

Stenobrachius leucopsarus (70)

Appendix Figure 113.--Results of recurrent group analysis of bongo catches by
date window, May 16-31. Boxes enclose members of
recurrent groups. Lines connect taxa with affinities
outside their groups. Numbers of occurrences are in
parentheses.
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REGROUP - BONGO
(0.40 affinity level)

June 1-15: 55 samples

| Hippoglossoides elassodon (13) —

Glyptocephalus zachirus (15)

Lepidopsetta bilineata (11)

Leuroglossus schmigti (20) —— Stenobrachius leucopsarus (9)

Atheresthes stomias (18)

Sebastes spp.

~ Cottidae (13)

Gadus macrocephalus (8)

—_| — Bathymaster spp. (37)
Theragra chalcogramma (23)

Ammodytes hexapterus (25)

Ronaquilis jordani (16)

/Q ~~—
Stenobrachius leucopsarus (20) = Bathymaster Spp. (62)

L—Sebastes spp. (33)

Osmeridae (17)
Artedius meanyi (10)

June 16-30: 66 samples

Psettichthys melanostictus (31)

Cottidae (28)

=L epidopsetta bilineata (22)

Hippoglossoides elassodon (30)

I-== Glyptocephalus zachirus (19)

Microstomus pacificus (12)

July 1-15: 22 samples

Psettichthys melanostictus (5) ——t—Sebastes spp. (17)

Stenobrachius spp. (11)

— Glyptocephalus zachirus (8)

Bathymaster spp. (20)
Hippoglossoides elassodon (11)

Microstomus pacificus (7)

16-30,

C. July 1-15.

of recurrent groups.

affinities outside their groups.

Appendix Figure 114.--Results of recurrent group analysis of bongo
catches by date window, A. June 1-15, B. June
Boxes enclose members
Lines connect taxa with
Numbers of

occurrences are in parentheses.
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REGROUP - BONGO
(0.40 affinity level)

September 1-15: 15 samples

Osmeridae (12)
Hexagrammos lagocephalus (9)

Limanda aspera (5)

September 16-30: 54 samples

Bathymaster spp. (11)

[~ Hexagrammos lagocephalus (31)

Hemilepidotus spp. (33) |
Hexagrammos stelleri (9) —1— Hexagrammos octogrammus (16)

Osmeridae (34)

Mallotus villosus (12)

October 1-15: 33 samples

Sebastes spp. (13)

[— Osmeridae (22)

Hexagrammos lagocephalus (16)

Hemilepidotus spp. (26)

Mallotus villosus (18)

Appendix Figure 115.--Results of recurrent group analysis of bongo
catches by date window, A. Sept. 1-15, B.

Sept. 16-30, C. Oct. 1-15.
members of recurrent groups.

Boxes enclose
Lines connect

taxa with affinities outside their groups.
Numbers of occurrences are in parentheses.
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REGROUP - BONGO
0.40 affinity level

October 16-31: 37 samples

Hemilepidotus spp. (30) Osmeridae (10)

Mallotus villosus (26)

November 1-17: 94 samples

Mallotus villosus (48)

Hemilepidotus spp. (64)

Appendix Figure 116.--Results of recurrent group analysis of bongo
catches by date window, A. Oct. 16-31, B.
Nov. 1-17. Boxes enclose members of
recurrent groups. Lines connect taxa with
affinities outside their groups. Numbers of
occurrences are in parentheses.





