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ABSTRACT

Tenth in a series dating from 1980, the fourth biennial groundfish assessment survey of
the Aleutian Islands region was conducted during the summer of 2006 by the Alaska
Fisheries Science Center’s (AFSC) Resource Assessment and Conservation Engineering
(RACE) Division. The survey area covered the continental shelf and upper continental
slope to 500 m in the Aleutian Archipelago from Islands of Four Mountains (170° W
long.) to Stalemate Bank (170° E long.), including Petrel Bank and Petrel Spur (180°
long.), and the northern side of the Aleutian Islands between Unimak Pass (165° W long.)
and the Islands of Four Mountains. The survey was conducted aboard two chartered
trawlers, the F/V Gladiator, and F/V Sea Storm. Samples were collected successfully at
358 survey stations using standard RACE Division Poly Nor’Eastern high-opening
bottom trawl nets with rubber bobbin roller gear. The primary survey objectives were to
define the distribution and estimate the relative abundance of principal groundfish and
commercially or ecologically important invertebrate species that inhabit the Aleutian
marine habitat and to collect data to define biological parameters useful to fisheries
researchers and managers such as growth rates; length-weight relationships; feeding
habits; and size, sex, and age compositions. Atka mackerel (Pleurogrammus
monopterygius) were the most abundant species in the survey area with an estimated
biomass greater than 740,000 metric tons (t). Pacific ocean perch (Sebastes alutus; POP)
were the most abundant species of rockfish; catches of POP were high throughout the
survey area at intermediate depths. Arrowtooth flounder (Atheresthes stomias) were the
dominant flatfish species and were ubiquitous. The skate assemblage was made up of
predominantly two species, whiteblotched skate (Bathyraja maculata) and Alaska skate
(B. parmifera), with a wide diversity of species captured in the eastern portion of the
survey area. Survey results are presented as estimates of catch per unit of effort and
biomass, species distribution and relative abundance, length frequency distribution, and
length-weight relationships for commercially important species and for others of
biological interest.
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INTRODUCTION

The 2006 biennial bottom trawl survey of the Aleutian Islands region was conducted from 31
May through 11 August by the Resource Assessment and Conservation Engineering (RACE)
Division of the Alaska Fisheries Science Center (AFSC), National Marine Fisheries Service
(NMFS), Seattle, Washington. It was the tenth comprehensive NMFS bottom trawl survey of this
area conducted since 1980. The surveys conducted prior to 1991 were cooperative efforts
involving U.S. and Japanese scientists and vessels. From 1991 to 2000 the surveys were planned
and conducted on a triennial basis by NMFS, employing chartered U.S. fishing vessels. Biennial
surveys began in 2000. The primary focus of these surveys is to build a standardized time series
of data to assess, describe, and monitor the distribution, abundance, and biological condition of
Aleutian groundfish and invertebrate stocks. This report presents 2006 survey results for the
principal fish species in each of four North Pacific Fisheries Management Council (NPFMC)
regulatory areas: Southern Bering Sea, and Eastern, Central, and Western Aleutians. No detailed
comparisons to previous surveys are made in this report, however most time-series of principal
groundfish and invertebrate species are available through the AFSC Resource Ecology and
Ecosystem Modeling website (http://access.afsc.noaa.gov/reem/ecoweb/Index.cfm). The specific
survey objectives were to: 1) define the distribution and relative abundance of the principal
groundfish and important invertebrate species that inhabit the Aleutian region; 2) obtain data
from which to estimate the abundance of principal groundfish species; 3) collect data to define
biological parameters including; age, growth rates, length-weight relationships, feeding habits,
and size and sex compositions; 4) collect accurate net mensuration data describing the
performance of standard research trawls used by all of the vessels during the survey; 5) conduct
special collections as requested by other researchers or research groups. Special collections were
made for projects addressing: genetics of skate and Atka mackerel, bryozoans, eelpouts,
cephalopod parasites, marine mammal prey items, mollusks, octopus, sculpin maturity, crabs,
Pacific ocean perch maturity, skate eggs, snailfish, testing net mensuration equipment, light
effects on trawl catches and observations of seabirds, short-tailed albatross, and killer whales.

METHODS
Survey Area

The Aleutian region is an extensive archipelago of volcanic origin typified by a relatively narrow
continental shelf and a steep continental slope that drops quickly into the Aleutian Trench on the
south side and into the Aleutian Basin and Bowers Basin on the north side (Fig. 1). The islands
are separated by numerous deep passes and relatively narrow channels. Strong currents flow
through the passes and across the shelf, sometimes making sampling operations difficult. The
continental shelf and upper continental slope are typified by hard and sometimes irregular terrain
necessitating the use of bobbin-style roller gear on the research trawls. Extending over 900
nautical miles (nmi) from east to west, the survey area is composed of the continental shelf and
upper slope from Islands of Four Mountains (170° W long.) to Stalemate Bank (170° E long.),
including Petrel Bank and Petrel Spur (180° long.), and the northern side of the archipelago
between Unimak Pass (165° W long.) and the Islands of Four Mountains (Fig. 1). Survey depths
range from nearshore waters to 500 m. The total area surveyed is more than 64,415 km* (Table
1). The Western Aleutians area represents 24% of the total survey area, the Central Aleutians



area, almost 26%, the Eastern Aleutians area, 39%, and the Southern Bering Sea area comprises
about 11%. In terms of the sampled depths, the 1-100 m and 101-200 m depth intervals make up
33.5% and 30.4% of the area, respectively. Reflecting the fact that the upper continental slope is
relatively narrow and steep in many places, the area represented by the 201-300 m and 301-500

m depth intervals are 14.4% and 21.7%, respectively.
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Figure 1. -- Locations of trawl hauls (black dots) performed during the 2006 bottom trawl survey
of the Aleutian Islands.

Vessels

Both chartered vessels were house-forward stern trawlers with stern ramps, aft net storage reels
(mounted over the stern ramp), telescoping deck cranes, propeller nozzles, and paired,
controlled-tension hydraulic trawl winches containing between 1,645 and 2,200 m of 2.54 cm
diameter steel cable. The Sea Storm is 37.5 m in overall length (LOA) and is powered by a single
1,710 continuous horsepower (HP) main engine. The Gladiator is 38 m LOA with a 1,725 HP



main engine. Aboard both vessels electronic equipment included global positioning system
(GPS) with video position plotters, at least two radars, single sideband and VHF transmitter-
receivers, color video fishfinders (echosounders), paper recorder echosounders, and auto-pilots.
Captains Jeff Boddington and Ed French operated the Gladiator for one leg apiece. The Sea
Storm was operated by Captain Steve Branstiter for two legs and Captain Jerry Ellefson for one

leg.
Fishing Gear

The fishing gear and protocols for deployment are described in detail in Stauffer (2004). Both
vessels used standard RACE Division Poly Nor’Eastern high-opening bottom trawls with 24.2 m
roller gear constructed with 36 cm rubber bobbins separated by 10 cm rubber disks. The fishing
dimensions of the trawls were measured using Scanmar acoustic net mensuration equipment
mounted on the wing-tips and headrope of the trawl. Each trawl was measured and certified as
conforming to standard measurements prior to its use in the survey.

Survey Design

For this survey the Aleutian region is divided into four major areas based on geographic features
and NPFMC regulatory areas. Those areas are further divided into 45 area-depth strata or
subareas (Appendix A). Survey depth intervals are as follows: 1-100, 101-200, 201-300, and
301-500 m. Naming conventions to designate direction and relative geographic locations of
subareas in text, figures, and tables use the abbreviations N, S, E, and W (or their combinations,
i.e., NW) for the four major points of the compass. Most of the areas suitable to deploy the
RACE standard research trawl and to meet trawl duration and performance criteria have been
reasonably well defined during past surveys. Thus, the vast majority of allocated stations for the
2006 survey were placed at or near locations sampled during previous surveys. Consistent with
recent RACE Division assessment surveys (Martin and Clausen 1995, Stark and Clausen 1995,
Munro and Hoff 1995, Martin 1997, Britt and Martin 2001), sample allocations for each stratum
were determined using a modified Neyman optimum allocation sampling strategy (Cochran
1977) which considers relative abundances of commercially important groundfish species from
the previous five surveys of the area and the current ex-vessel value of the species. An estimated
maximum of 366 tows was set as the number of tows that we could expect to perform given
survey time and vessel scheduling restrictions, expected weather days, and time lost to gear
repairs. To avoid duplicate tows, no two selected stations could be located less than a kilometer
apart. The allocation model drew random stations within each stratum from a 5 by 5 nmi grid
imposed on the entire survey area. A minimum of two stations was allocated to any given
stratum. In 2006, special emphasis was placed on strata with historically high rockfish catches.
So initially 316 of the 366 stations were chosen using the standard allocation model, and an
additional 50 stations were allocated based entirely on rockfish catch data alone.

Most of the 366 allocated tow locations were selected randomly without replacement from a
database of previously conducted tows, but to satisfy the sampling requirements in certain strata,
thus minimizing projected sample variances, some previously unsampled locations were
required. Assigned sample densities were highest in the 101-200 m and 201-300 m depth
intervals at about 6 and 8 tows per 1,000 km?, respectively (Table 1). The projected overall



sample density was 5.5 tows per 1,000 km?. If fishing gear conflicts or untrawlable bottom
prevented us from sampling a station, we sought an alternate station in the same stratum as a
replacement. To locate new or alternate tow sites, search patterns were run within the proper
stratum using an echosounder to locate trawlable bottom where a successful 15-minute tow could
be conducted. Search time at any station was limited to 2 hours duration.

Table 1. -- Number of stations allocated, attempted, and successfully completed and sampling
density for the 2006 Aleutian Islands bottom trawl survey by NPFMC regulatory area
and depth interval.

Depth Stations Stations  Stations Area (km?) Stations/
NPFMC Area Range (m) Allocated Attempted Successful 1,000 km?
Western Aleutians 1-100 22 22 22 4,877 451
101 - 200 47 54 47 5,318 8.84
201 - 300 23 23 23 1,724 13.34
301 - 500 22 21 21 3,272 6.42
All depths 114 120 113 15,190 7.44
Central Aleutians 1-100 32 35 32 5,847 5.47
101 - 200 35 36 35 4,606 7.60
201 - 300 22 24 21 2,109 9.96
301 - 500 22 25 22 3,981 5.53
All depths 111 120 110 16,543 6.65
Eastern Aleutians 1-100 15 12 12 6,848 1.75
101 - 200 32 33 31 7,768 3.99
201 - 300 28 33 27 4,901 5.51
301 - 500 22 30 21 5,683 3.70
All depths 97 108 91 25,200 3.61
Southern Bering Sea 1-100 21 24 21 4,026 5.22
101 - 200 11 12 11 1,849 5.95
201 - 300 4 6 4 564 7.09
301 - 500 8 9 8 1,043 7.67
All depths 44 51 44 7,482 5.88
All areas 1-100 90 93 87 21,598 4.03
101 - 200 125 135 124 19,540 6.35
201 - 300 77 86 75 9,298 8.07
301 - 500 74 85 72 13,979 5.15
All depths 366 399 358 64,415 5.56




Trawl Performance Data Collection

A concerted effort was made to standardize towing procedures. The goal of each tow was for the
net to arrive quickly on bottom in towing configuration at the standard towing speed of 3 knots
and to maintain the vessel speed while the net held its fishing configuration with proper bottom
contact for 15 minutes. To reduce potential fishing power differences between the vessels,
standard scope ratio tables of trawl warp relative to bottom depth were used. Towing time was
abbreviated on some occasions to avoid potential gear damage or when echosounder or net
mensuration data suggested the net configuration was abnormal. The date, time, and GPS-
generated position were recorded every 6 seconds during each tow. Pressure at depth
(transformed as estimated depth), water temperature, and time were recorded every 6 seconds
during most tows using a SeaBird Model 39 data logger which was attached near the middle of
the trawl headrope. During the tow the vertical and horizontal trawl openings were monitored
with Scanmar net sonde units. On rare occasions, Scanmar units were not used on the net to
avoid potential loss or damage due to extremely rough bottom conditions. A bottom contact
sensor was attached to the midpoint of the roller gear to record the date, time, and tilt angle
relative to bottom, indicating the degree of contact with the bottom. Surface water temperatures
were collected using a bucket thermometer during the tow. At the end of each tow, retrieval
started with the vessel maintaining or increasing towing speed with the objective of lifting the
trawl quickly away from the bottom. All tows were performed during daylight hours within the
period between one-half hour after sunrise and one-half hour before sunset. All of the trawl
performance data collected during the tow was judged after its completion using computer-
generated graphics and data summaries. A trawl sample was considered to be successful if
horizontal and vertical net openings remained within a predetermined normal range, the roller
gear maintained consistent contact with the bottom, the net suffered little or no damage during
the tow, and there were no significant encounters with derelict fishing gear. The minimum
accepted duration for satisfactory tows was about 10 minutes.

Catch Processing and Data Collection

Catches weighing up to approximately 1,100 kg were emptied directly onto a sorting table,
sorted to species (or species group for some invertebrates), and weighed to the nearest 10 g using
a Marel Model M1100 electronic digital platform scale. Species catches weighing less than about
2 kg were generally weighed to the nearest 2 g on a smaller capacity, electronic Marel Model
MG60 digital scale. Larger catches that contained more than 1,100 kg were often processed
completely by splitting the total catch onto the table in two or more portions. Very large catches
that could be lifted off the deck in the codend were weighed with a dynamometer or the weight
was estimated volumetrically. Nondominant species were separated from the other catch and
their total weight was determined and summed with the weights from the subsample to give total
weights by species. The total weights of the dominant species were subsampled and extrapolated
to total weights. The total catch weight minus the weights of the separated non-dominant
species. Pacific halibut (scientific names for all species are listed in Appendix Tables B1 and B2)
were immediately measured and released if not retained for biological samples. Halibut catch
weights were estimated during data entry using length-weight parameters supplied by the
International Pacific Halibut Commission and length frequency data. A random sample of up to
200 length frequencies was collected for each of the major species. A target tow-by-tow length



frequency sample size was pre-assigned for each species. A smaller length frequency sample was
collected for some minor catch components such as sculpins. Most individuals were sexed prior
to measurement. All skates and Pacific halibut were measured. Unsexed length frequencies were
collected for forage fish such as herring, capelin, and eulachon. Length frequencies were
collected with barcode-reader data loggers and barcoded length boards. Data were downloaded
to a computer and appended to a database after each tow.

Age structures (otoliths) were collected for most major species. Separate collections were made
from each of the four major subareas. Samples were stratified by sex and size with a specified
number of otoliths collected per centimeter length interval. Limits were placed on the number
collected per sex-centimeter per day to distribute the sample evenly over each area. Length was
measured to the nearest centimeter and weight was estimated to the nearest 2-10 g (scale
accuracy depends on the weight of the specimen) with the digital scales. Fork length was
measured for all fish species except grenadiers (snout to insertion of ventral fin) and skates and
sharks (total length). Stomach samples were collected for selected species throughout the survey
area by biologists from the AFSC’s Resource Ecology and Ecosystem Management Program.

Data Analysis

The descriptions in the Data Analysis and Data Limitations sections are largely drawn from
Martin (1997) and represent a concise summary of current RACE catch analysis procedures and
assumptions about survey sampling limitations. Biomass estimates were calculated using the
area-swept method (Alverson and Pereyra 1969). The area swept by the trawl was estimated by
multiplying the estimated distance towed (km) by the estimated mean net spread (m) for each
tow. The distance towed was estimated by computing the distance traveled over ground by the
vessel between the estimated time when the footrope came into contact with the bottom (on-
bottom) and the estimated time when the center of the footrope left the bottom (off-bottom). The
distance traveled by the vessel was estimated by smoothing the GPS position data to eliminate
the dither introduced by variability in signal reception and system precision, and measuring the
distance along this line. The mean net spread was estimated by averaging the smoothed Scanmar
net spread readings collected during the on-bottom to off-bottom time period. All satisfactory
performance tows had at least partial Scanmar data sets available. For each species, a catch-per-
unit-effort (CPUE) was calculated for each tow by dividing catch weight (kg) by the area swept
by the trawl (hectares, ha). The mean CPUE for each stratum was calculated as the mean of the
individual tow CPUEs (including zero catches) within the stratum. Mean CPUEs for combined
strata were calculated as the weighted average of the individual stratum CPUE means (weighted
by stratum area). Biomass estimates (t) were calculated by multiplying each stratum mean CPUE
by the stratum area and summing the results to obtain estimates by NPFMC regulatory area and
depth interval. The 95% confidence interval was calculated for each species biomass estimate. A
detailed description of the analytical procedures is presented in Wakabayashi et al. (1985).

Population length compositions were estimated by expanding the length frequency data to the
total catch for each species by length and sex category at each station (\Wakabayashi et al. 1985).
The stratum population within a sex-length category was calculated by multiplying the stratum
population by the proportion of fish in that category from the summed station data. Population
size composition estimates were summed over strata to derive estimates by area. Length-weight



data collected from individual fish were used to estimate length-weight relationships based on a
nonlinear least-squares regression algorithm. The length-weight relationship was expressed as:

W=ax*L"
where W is weight in grams, L is length in mm and a and b are the parameters fitted.
Data Limitations

Due to the multi-species nature of this survey, there are some limitations in its ability to estimate
fish abundance. Populations whose entire depth range is not covered by the survey are not fully
sampled (e.g., sablefish and shortspine thornyhead). Populations that extend into areas
untrawlable with the survey gear or that occupy the water column above the headrope of the
trawl are not fully represented (e.g., many rockfish species). Populations of species that exhibit a
highly contagious distribution pattern (e.g., Atka mackerel and Pacific ocean perch) might be
better sampled with a different survey design. For these reasons, survey estimates of abundance
are considered more reliable for species that are widely and more uniformly distributed.
Contagious distributions might be indicated by catch patterns that show a few high catches, the
remainder being much smaller or “zero” catches. Estimates of population size within the survey
area are routinely expressed as absolute abundance estimates. These estimates require the
assumption that 100% of the fish within the path of the trawl are captured. In fact, as with any
fishing gear, the survey trawl exhibits some size selectivity. Small fish might pass through the
net mesh and would not be sampled well. Some larger fish may be able to swim ahead of the
trawl, at least for a short time. Some fish are herded into the path of the trawl by the doors and
the bridles (Somerton and Munro 2001). Some fish escape under the footrope of the net. Video
and bottom contact sensor evidence suggests that this might be a problem with the research
trawl, especially if towing speed exceeds 3 knots (Somerton and Weinberg 2000). The rate of
herding and escapement depend upon several factors including the species and water
temperature. This is an active area of ongoing research at the AFSC and at other research
institutions. Given these limitations, survey abundance estimates should be considered relative
measures of abundance.

RESULTS

A total of 399 trawl tows were attempted. Three hundred and fifty-eight (358) successful tows
were conducted at 366 allocated station locations. All successful tows were included in the
biomass and size composition analysis (Table 1). Scanmar net spread data were collected with all
but five successful tows. Headrope depth and temperature data were successfully recorded for all
but one tow. Average bottom temperatures ranged from 3.1° to 7.0°C, but the vast majority of
bottom temperatures ranged between 3.5° and 5.0°C. Sea surface temperatures ranged from 4.0°
to 10.9°C.

Results by Area

Over 150 species of fish from 28 families and 400 invertebrate species or taxa from 11 phyla
were captured during the 2006 survey. Appendix B presents lists of fish (Appendix Table B-1)



and invertebrate (Appendix Table B-2) species encountered during the survey. This report deals
largely with groundfish species. Relative abundance estimates, reported as catch-per-unit-effort
(kg/ha), are presented in Table 2 for the 20 most abundant groundfish species in each of the four
NPFMC regulatory areas covered by the survey, combined Aleutian areas, and the entire survey
region. Atka mackerel was the most abundant species captured over the entire survey region
(Table 2), followed by Pacific ocean perch (POP) and northern rockfish. Atka mackerel and POP
generated the two highest mean CPUEs in the Eastern and Central Aleutian areas. Pacific ocean
perch and northern rockfish were the most abundant species in the Western Aleutians area. In
the Southern Bering Sea area, arrowtooth flounder, Pacific ocean perch, northern rockfish, and
walleye pollock mean CPUEs were exceptionally high compared to all other species in the area.
Pacific cod, an important Aleutian groundfish species, was more or less uniformly distributed
throughout the survey area, but at levels much lower than Atka mackerel or POP.

Results by Species

More detailed species-specific accounts are provided below. The first species group includes the
flatfish, followed by roundfish, rockfish, and skates, respectively. Some minor species of
biological interest such as sculpins have been grouped for convenience sake, but when data such
as species-specific length frequency or length weight information are available, these are
presented separately for each species.

Generally, the following items are presented for most, but not all species: 1) a short summary of
the data collected and data analysis, 2) a table showing the number of hauls, the number of hauls
with catch, mean CPUE, estimated biomass and confidence intervals, mean length and mean
weight of that species by NPFMC area and depth interval, 3) a table showing mean CPUE and
estimated biomass confidence intervals by subarea and depth stratum, 4) figures showing the
station distribution and CPUE, 5) figures showing the estimated size composition of the
population by NPFMC area and depth interval, and 6) figures and nonlinear regression
parameters showing the length-weight relationship. The distribution maps show relative
abundance categorized into five categories: 1) no catch, 2) sample CPUE less than mean CPUE,
3) between mean CPUE and two standard deviations (SD) above mean CPUE, 4) between two
and four SDs, and 5) greater than four SDs above the mean CPUE. The species nomenclature
used in the following sections generally follows Robins et al. (1991), Mecklenburg et al. (2002)
or Kessler (1985).



Table 2. -- Mean CPUE (kg/ha) for the 20 most abundant groundfish and total sampling effort
for each NPFMC regulatory area from the 2006 Aleutian Islands bottom trawl survey.

Western Aleutians Area  CPUE  Central Aleutians Area CPUE  Eastern Aleutians Area CPUE
Pacific ocean perch 185.61 Atka mackerel 168.07  Atka mackerel 138.97
Northern rockfish 66.67 Pacific ocean perch 103.33  Pacific ocean perch 75.69
Atka mackerel 66.29 Northern rockfish 42.82  Giant grenadier 61.50
Pacific cod 12.99 Northern rock sole 22.46  Arrowtooth flounder 50.37
Arrowtooth flounder 8.78 Giant grenadier 17.94  Walleye pollock 27.78
Northern rock sole 8.41 Pacific cod 13.32  Pacific cod 17.20
Shortspine thornyhead 7.32  Walleye pollock 11.17  Northern rockfish 9.12
Giant grenadier 5.25 Kamchatka flounder 7.41  Whiteblotched skate 8.88
Walleye pollock 4.29  Arrowtooth flounder 5.02  Northern rock sole 7.71
Kamchatka flounder 3.49 Alaska skate 3.98  Pacific halibut 7.24
Pacific halibut 3.39 Pacific halibut 3.70  Kamchatka flounder 6.41
Whiteblotched skate 3.00 Shortspine thornyhead 3.62  Greenland turbot 6.25
Flathead sole 2.26  Dusky rockfish 3.37  Sablefish 2.19
Rex sole 1.86 Shortraker rockfish 3.22  Yellow Irish lord 2.12
Prowfish 1.66 Black-spotted rockfish 2.86  Shortraker rockfish 1.58
Alaska skate 1.66 Sablefish 2.39  Alaska skate 131
Shortraker rockfish 1.63 Yellow Irish lord 1.96  Black-spotted rockfish 1.10
Greenland turbot 1.30 Aleutian skate 1.61  Aleutian skate 0.93
Aleutian skate 0.76 Rex sole 157  Mud skate 0.90
Darkfin sculpin 0.74 Whiteblotched skate 1.19 Rexsole 0.89
Number of hauls 113  Number of hauls 110  Number of hauls 91
Combined Aleutian Areas CPUE Southern Bering Sea Area CPUE  All Areas CPUE
Atka mackerel 128.03 Arrowtooth flounder 47.12  Atka mackerel 115.07
Pacific ocean perch 113.05 Pacific ocean perch 31.68  Pacific ocean perch 103.60
Northern rockfish 34.27 Northern rockfish 30.59  Northern rockfish 33.84
Giant grenadier 33.84 Walleye pollock 24.07  Giant grenadier 29.91
Arrowtooth flounder 26.10 Atka mackerel 16.45  Arrowtooth flounder 28.54
Walleye pollock 16.68 Kamchatka flounder 1556  Walleye pollock 17.54
Pacific cod 14.95 Northern rock sole 11.22  Pacific cod 14.36
Northern rock sole 12.18 Pacific halibut 10.86  Northern rock sole 12.07
Kamchatka flounder 5.92 Pacific cod 9.90 Kamchatka flounder 7.04
Pacific halibut 5.19 Rex sole 8.80  Pacific halibut 5.84
Whiteblotched skate 5.08 Southern rock sole 7.84  Whiteblotched skate 4.61
Greenland turbot 3.45 Flathead sole 5.17  Greenland turbot 3.25
Shortspine thornyhead 3.14  Yellow Irish lord 2.29  Shortspine thornyhead 2.93
Alaska skate 2.18 Greenland turbot 1.71 Rexsole 2.21
Shortraker rockfish 2.07 Shortraker rockfish 1.58  Alaska skate 2.09
Sablefish 1.72 Alaska skate 1.44  Shortraker rockfish 2.01
Yellow Irish lord 1.60 Shortspine thornyhead 1.29  Yellow Irish lord 1.68
Black-spotted rockfish 1.41 Whiteblotched skate 1.09  Sablefish 1.54
Rex sole 1.34  Black-spotted rockfish 1.06  Flathead sole 1.50
Aleutian skate 1.08 Dusky rockfish 0.98  Black-spotted rockfish 1.37
Number of hauls 314 Number of hauls 44 Number of hauls 358




Flatfish
Arrowtooth flounder (Atheresthes stomias)

Arrowtooth flounder was the most abundant flatfish species in the survey area. Its relative
abundance was highest in the Eastern Aleutians area and the Southern Bering Sea area (Table 2),
much higher than the mean CPUE in the Western or Central Aleutian areas. This species was
distributed throughout the entire survey area and in all depth intervals (Table 3, Fig. 2). Mean
CPUE was highest in the 201-300 m depth interval in the combined Aleutian areas and in the
101-200 m interval in the Southern Bering Sea area. The estimated biomass was 183,836 t, 69%
of which was found in the Eastern Aleutians area. In the 19 subareas and depth strata where
arrowtooth flounder was most abundant, virtually every trawl haul produced arrowtooth flounder
(Table 4). The species was not particularly abundant or highly concentrated but was widely
distributed. Many stations produced CPUEs within the range of mean CPUE to two standard
deviations above the mean (Fig. 2).

Mean length and weight of arrowtooth flounder increased with depth (Table 3) and were larger
in the combined Aleutian areas than in the Southern Bering Sea area. Maximum lengths of males
were shorter than females (Fig. 3) and females were more abundant in the deeper strata. The size
differences between males and females are illustrated by the length-weight relationships found in
Figure 4.

Kamchatka flounder (Atheresthes evermanni)

Relative abundance of Kamchatka flounder was highest in the Southern Bering Sea where it was
more abundant than all other flatfish except arrowtooth flounder (Table 2). This species was least
abundant in the Western Aleutians area. Total estimated biomass was approximately 45,000 t,
almost all of which was found in the 301-500 m depth interval (Table 5). It is possible that this
species is also abundant in deeper, unsampled depths, since the results of the 1980 U.S.-Japan
cooperative trawl survey showed that 31% of the total Aleutian biomass of arrowtooth and
Kamchatka flounder combined was between 500 m and 900 m depths (Ronholt et al. 1986).
Relative abundance increased markedly with depth, as did mean individual weight and length.
Kamchatka flounder and arrowtooth flounder are physically very similar and probably occupy
similar ecological niches, but adults of the former species inhabit the deepest survey strata,
whereas the latter is most abundant at depths < 300 m (Tables 3 and 5). Kamchatka flounder
mean CPUE was highest in the 301-500 m depth interval in the Southern Bering Sea subarea,
and this species was captured in most trawl hauls conducted at this depth interval (Table 6).
Relatively high CPUEs were found at four stations; one east of Amlia Island, two west of Tanaga
Island, and one east of Kiska Island (Fig. 5).

Like arrowtooth flounder, Kamchatka flounder exhibit sexual dimorphism. Adult females grow

larger than males (Fig. 6). Mean length also increased with depth. No length-weight data was
collected for this species.
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area and depth interval.

Table 3. -- Number of survey hauls, number of hauls with arrowtooth flounder, mean CPUE, biomass estimates with confidence
intervals, mean weight, and mean length based on the 2006 Aleutian Islands bottom trawl survey by NPFMC regulatory

Number  Hauls Mean Lower 95% Upper 95% Mean  Mean
of trawl with CPUE Estimated biomass CI biomass ClI  weight length

NPFMC area Depth (m) hauls catch (kg/ha)  biomass (t) () ) (kg) (cm)
Western Aleutians 1-100 22 10 6.433 3,137 0 9,040 5.452 31.6
101-200 47 33 12.655 6,730 2,697 10,762 1.078 44.2

201-300 23 19 14.529 2,504 1,512 3,496 1.440 47.6

301-500 21 12 2.971 972 358 1,587 3.018 62.4

All depths 113 74 8.784 13,343 6,383 20,304 2.316 43.2

Central Aleutians 1-100 32 20 1.691 989 240 1,738 0.567 35.6
101-200 35 27 4.634 2,134 993 3,276 0.965 42.2

201-300 21 20 12.191 2,571 1,431 3,711 1.727 53.8

301-500 22 20 6.577 2,618 1,534 3,702 3.256 63.7

All depths 110 87 5.025 8,312 6,312 10,313 1.875 51.8

Eastern Aleutians 1-100 12 5 4.477 3,066 0 8,052 0.456 33.8
101-200 31 22 15.004 11,655 6,344 16,966 0.794 40.5

201-300 27 25 151.546 74,280 0 149,981 1.465 51.8

301-500 21 14 66.730 37,922 0 100,123 1.899 56.1

All depths 91 66 50.365 126,923 32,534 221,313 1.509 51.6

All Aleutian Areas 1-100 66 35 4.09 7,192 0 14,469 2.650 33.1
101-200 113 82 11.60 20,519 13,925 27,113 0.905 41.9

201-300 71 64 90.86 79,355 5,890 152,820 1.473 51.8

301-500 64 46 32.09 41,513 0 101,113 2.011 56.7

All depths 314 227 26.10 148,579 54,821 242,337 1.602 50.9

Southern Bering Sea 1-100 21 19 10.461 4,211 2,370 6,052 0.465 34.0
101-200 11 11 43.349 8,014 2,151 13,876 0.559 36.4

201-300 4 4 27.106 1,528 0 5,034 0.914 445

301-500 8 8 206.134 21,503 0 50,281 1.668 52.8

All depths 44 42 47.125 35,257 9,986 60,528 1.239 46.4




Table 4. -- Sampling effort, mean CPUE, and estimated biomass with 95% confidence intervals
(CI) of arrowtooth flounder by NPFMC regulatory area and survey subarea, ranked
by descending mean CPUE for the 2006 Aleutian Islands bottom trawl survey.

Hauls Mean Lower CI Upper CI
Depth Number with CPUE Biomass Biomass Biomass
NPFMC Area  range (m) Stratum Name of Hauls Catch (kg/ha) (t) (t) ()]
Southern Bering Sea 301-500 Combined Southern Bering 8 8 206.13 21,503 0 50,286
Eastern Aleutians 201-300 SE Eastern Aleutians 9 8 184.66 38,051 0 93,278
Eastern Aleutians 201-300 NE Eastern Aleutians 12 11 183.14 36,052 0 97,629
Eastern Aleutians 301-500 Combined Eastern Aleutian 10 6 123.64 33,012 0 100,003
Southern Bering Sea 101-200 E Southern Bering 9 9 64.62 7,619 1,616 13,623
Eastern Aleutians 101-200 NW Eastern Aleutians 3 3 39.31 6,267 0 16,554
Central Aleutians 201-300 N Central Aleutians 10 10 38.17 1,676 673 2,679
Southern Bering Sea 201-300 Combined Southern Bering 4 4 27.11 1,528 0 5,034
Western Aleutians 201-300 W Western Aleutians 13 11 23.22 2,183 1,194 3,173
Eastern Aleutians 301-500 SE Eastern Aleutians 9 7 18.95 4,879 0 12,885
Eastern Aleutians 1-100 NE Eastern Aleutians 2 1 17.70 2,245 0 30,765
Eastern Aleutians 101-200 NE Eastern Aleutians 11 9 16.81 3,382 1,677 5,087
Southern Bering Sea  1-100  E Southern Bering 19 18 16.55 4,038 2,220 5,857
Central Aleutians 201-300 SE Central Aleutians 2 2 14.44 689 0 4,477
Western Aleutians 101-200 W Western Aleutians 29 26 14.28 5,803 2,036 9,571
Central Aleutians 301-500 N Central Aleutians 11 11 1151 1,427 517 2,337
Central Aleutians 301-500 SE Central Aleutians 5 5 11.02 787 0 1,587
Central Aleutians 101-200 SE Central Aleutians 10 8 9.76 734 0 1,630
Western Aleutians 1-100 W Western Aleutians 8 5 8.40 3,102 0 9,794
Western Aleutians 101-200 E Western Aleutians 18 7 7.40 926 0 2,600
Central Aleutians 101-200 N Central Aleutians 8 6 6.10 650 0 1,459
Eastern Aleutians 101-200 SW Eastern Aleutians 7 7 6.07 1,373 731 2,014
Southern Bering Sea 101-200 W Southern Bering 2 2 5.89 395 0 5,238
Central Aleutians 101-200 SW Central Aleutians 13 12 5.61 590 319 862
Western Aleutians 301-500 W Western Aleutians 18 10 4.76 814 252 1,377
Western Aleutians 201-300 E Western Aleutians 10 8 4.10 321 0 662
Eastern Aleutians 201-300 NW Eastern Aleutians 2 2 3.55 55 0 737
Eastern Aleutians 101-200 SE Eastern Aleutians 10 3 3.33 633 0 2,017
Eastern Aleutians 1-100 SW Eastern Aleutians 2 2 2.74 523 0 2,572
Central Aleutians 1-100 SE Central Aleutians 7 6 2.67 311 0 878
Central Aleutians 301-500 SW Central Aleutians 3 2 2.56 202 0 670
Central Aleutians 1-100 N Central Aleutians 11 7 2.55 536 0 1,157
Central Aleutians 201-300 Petrel Bank 3 3 1.94 149 0 590
Eastern Aleutians 201-300 SW Eastern Aleutians 4 4 171 123 0 262
Central Aleutians 301-500 Petrel Bank 3 2 1.63 202 0 635
Central Aleutians 201-300 SW Central Aleutians 6 5 1.34 57 0 117
Eastern Aleutians 1-100 NW Eastern Aleutians 2 1 1.32 256 0 3,503
Southern Bering Sea  1-100 W Southern Bering Sea 2 1 1.09 173 0 2,371
Western Aleutians 301-500 E Western Aleutians 3 2 1.01 158 0 696
Central Aleutians 101-200 Petrel Bank 4 1 0.92 160 0 670
Central Aleutians 1-100 SW Central Aleutians 9 7 0.88 142 3 282
Eastern Aleutians 301-500 SW Eastern Aleutians 2 1 0.71 31 0 425
Western Aleutians 1-100 E Western Aleutians 14 5 0.30 36 0 78
Eastern Aleutians 1-100 SE Eastern Aleutians 6 1 0.25 43 0 152
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bottom trawl survey by NPFMC regulatory area and depth interval.
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Table 5. -- Number of survey hauls, number of hauls with Kamchatka flounder, mean CPUE, biomass estimates with confidence
intervals, mean weight, and mean length based on the 2006 Aleutian Islands bottom trawl survey by NPFMC regulatory
area and depth interval.

Number  Hauls Mean Lower 95% Upper 95% Mean  Mean
of trawl  with CPUE Estimated biomass CI  biomass CI  weight length

NPFMC area Depth (m) hauls catch (kg/ha)  biomass (t) ) (O] (kg) (cm)
Western Aleutians 1-100 22 2 0.063 31 0 93 0.785 37.8
101-200 47 28 1.295 689 317 1,060 0.374 32.5

201-300 23 20 4.434 764 95 1,433 2.172 52.2

301-500 21 18 11.688 3,825 740 6,910 3.210 61.7

All depths 113 68 3.495 5,309 2,287 8,331 2.679 56.4

Central Aleutians 1-100 32 12 0.331 194 42 346 0.383 34.2
101-200 35 24 0.998 460 186 733 0.479 33.9

201-300 21 17 2.078 438 180 697 1.251 42.4

301-500 22 19 28.063 11,171 2,696 19,646 2.509 60.2

All depths 110 72 7.413 12,263 4,176 20,349 2.354 58.2

Eastern Aleutians 1-100 12 4 1.183 810 0 2,442 0.182 26.2
101-200 31 20 1.744 1,355 623 2,086 0.221 27.2

201-300 27 15 11.491 5,632 0 16,091 1.288 46.9

301-500 21 16 14.710 8,360 2,216 14,503 1.941 54.9

All depths 91 55 6.411 16,157 4,373 27,940 1.481 48.3

All Aleutian Areas 1-100 66 18 0.59 1,035 0 2,525 0.238 28.1
101-200 113 72 141 2,503 1,662 3,344 0.310 29.9

201-300 71 52 7.83 6,835 0 17,006 1.384 47.2

301-500 64 53 18.05 23,356 12,890 33,821 2.421 58.6

All depths 314 195 5.92 33,728 19,248 48,207 1.987 53.2

Southern Bering Sea 1-100 21 6 0.039 16 0 32 0.234 28.6
101-200 11 8 0.265 49 9 89 0.213 27.1

201-300 4 2 0.112 6 0 23 0.236 29.2

301-500 8 7 110.914 11,570 0 31,089 1.857 54.7

All depths 44 23 15.560 11,641 0 28,299 1.847 54.6




Table 6. -- Sampling effort, mean CPUE, and estimated biomass with 95% confidence intervals
(CI) of Kamchatka flounder by NPFMC regulatory area and survey subarea, ranked
by descending mean CPUE for the 2006 Aleutian Islands bottom trawl survey.

Hauls Mean Lower CI Upper CI
Depth Number with CPUE Biomass Biomass Biomass

NPFMC Area  range (m) Stratum Name of Hauls Catch (kg/ha) (] (] t)
Southern Bering Sea  301-500 Combined Southern Bering 8 7 11091 11,570 0 31,092
Central Aleutians 301-500 N Central Aleutians 11 11 75.13 9,314 639 17,989
Eastern Aleutians 301-500 Combined Eastern Aleutian 10 10 28.83 7,698 1,101 14,296
Eastern Aleutians 201-300 NE Eastern Aleutians 12 8 27.38 5,390 0 16,585
Western Aleutians 301-500 W Western Aleutians 18 15 12.22 2,090 0 4,706
Central Aleutians 301-500 Petrel Bank 3 3 11.49 1,422 0 6,360
Western Aleutians 301-500 E Western Aleutians 3 3 11.11 1,735 0 5,206
Eastern Aleutians 1-100 NE Eastern Aleutians 2 2 6.13 778 0 10,193
Central Aleutians 301-500 SE Central Aleutians 5 4 5.98 427 0 1,434
Western Aleutians 201-300 E Western Aleutians 10 7 5.47 429 0 1,130
Eastern Aleutians 101-200 NW Eastern Aleutians 3 3 4.77 761 0 2,084
Eastern Aleutians 201-300 NW Eastern Aleutians 2 2 3.78 59 0 631
Central Aleutians 201-300 N Central Aleutians 10 10 3.67 161 43 279
Western Aleutians 201-300 W Western Aleutians 13 13 3.57 336 143 528
Eastern Aleutians 301-500 SE Eastern Aleutians 9 5 2.55 655 0 1,413
Central Aleutians 201-300 Petrel Bank 3 2 231 177 0 605
Eastern Aleutians 101-200 NE Eastern Aleutians 11 9 2.05 412 29 794
Central Aleutians 101-200 N Central Aleutians 8 7 1.73 185 0 451
Western Aleutians 101-200 W Western Aleutians 29 24 1.63 661 285 1,037
Central Aleutians 101-200 SW Central Aleutians 13 10 1.49 157 44 270
Central Aleutians 201-300 SW Central Aleutians 6 3 1.41 60 0 158
Central Aleutians 101-200 SE Central Aleutians 10 6 1.06 80 0 165
Central Aleutians 201-300 SE Central Aleutians 2 2 0.85 41 0 498
Eastern Aleutians 201-300 SE Eastern Aleutians 9 3 0.81 167 0 471
Eastern Aleutians 101-200 SW Eastern Aleutians 7 7 0.78 176 23 330
Central Aleutians 1-100 SW Central Aleutians 9 4 0.63 102 0 230
Central Aleutians 1-100 N Central Aleutians 11 6 0.38 81 0 190
Southern Bering Sea  101-200 E Southern Bering Sea 9 7 0.35 41 4 78
Eastern Aleutians 201-300 SW Eastern Aleutians 4 2 0.23 17 0 58
Western Aleutians 101-200 E Western Aleutians 18 4 0.22 27 0 62
Central Aleutians 101-200 Petrel Bank 4 1 0.22 38 0 157
Eastern Aleutians 301-500 SW Eastern Aleutians 2 1 0.14 6 0 82
Southern Bering Sea  101-200 W Southern Bering Sea 2 1 0.12 8 0 108
Eastern Aleutians 1-100 SW Eastern Aleutians 2 1 0.12 23 0 308
Southern Bering Sea  201-300 Combined Southern Bering 4 2 0.11 6 0 19
Central Aleutians 301-500 SW Central Aleutians 3 1 0.10 8 0 43
Central Aleutians 1-100  SE Central Aleutians 7 2 0.10 11 0 35
Western Aleutians 1-100 W Western Aleutians 8 1 0.08 30 0 101
Southern Bering Sea  1-100  E Southern Bering Sea 19 6 0.06 16 0 32
Eastern Aleutians 1-100 NW Eastern Aleutians 2 1 0.05 10 0 137
Eastern Aleutians 101-200 SE Eastern Aleutians 10 1 0.03 5 0 17
Western Aleutians 1-100 E Western Aleutians 14 1 0.01 1 0 3
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Figure 6. -- Size composition of Kamchatka flounder from the 2006 Aleutian Islands bottom
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Northern rock sole (Lepidopsetta polyxystra)

Since the 1997 Aleutian Islands bottom trawl survey, two species of rock sole (northern rock
sole, L. polyxystra, and southern rock sole, L. bilineata) have been separated in trawl catches. In
the Aleutian areas northern rock sole is the more abundant of the two (Table 2) and, in fact was
the only species of rock sole found west of Atka Island in the Eastern Aleutians area (Fig. 7).
The relative abundance of northern rock sole ranked eighth overall in the combined Aleutian
areas, much less than that of Atka mackerel and POP (Table 2). The highest mean catch rate was
in the Central Aleutians area. In the Southern Bering Sea area, northern rock sole mean CPUE is
only slightly higher than that of southern rock sole. Northern rock sole mean CPUE and
estimated biomass was highest in the 1-100 m depth interval in all survey areas (Table 7).
Although occurrences were reported in waters deeper than 300 m in some locations, northern
rock sole abundance was very low in the deepest depth interval. Most of the estimated biomass
deeper than 200 m was composed of females (Fig. 8). More than 74% of the estimated northern
rock sole biomass in the Aleutian areas occurred in the 1-100 m interval and 97% occurred
within the shallower two depth intervals. In the Central Aleutians area within the 1-100 m
interval, northern rock sole were caught in all trawl hauls (Table 7). The highest stratum-specific
mean CPUE occurred in the 1-100 m depth interval, in the Petrel Bank subarea (Table 8, Fig. 7).
However, only five tows were conducted in that subarea (Table 8). Ranked a close second, the 1-
100 m N Central Aleutians subarea produced the highest estimated individual subarea biomass,
based on 11 tows.

Sexual dimorphism was pronounced. For the combined Aleutian areas the largest female size
composition mode was about 7 cm larger than that of the males (Fig. 8). Figure 9 presents the
length-weight relationships for male, female, and combined sexes of northern rock sole.

Southern rock sole (L. bilineata)

Southern rock sole was most abundant in the Southern Bering Sea area (Table 2). Although
captured in most shallow tows around Unalaska Island, this species rarely occurred west of
Umnak Island and none were reported from catches west of Atka Island (Fig. 10). Thus, the
survey defines what appears to be the western margin of the southern rock sole distribution in the
Aleutian archipelago. In the Southern Bering Sea area 88% of the estimated biomass was found
in the 1-100 m depth interval where all but two tows reported southern rock sole (Tables 9 and
10). Female southern rock sole represent 58% of the total biomass. All of the southern rock sole
larger than 41 cm in the biomass-weighted size composition were females (Fig. 11). Figure 12
shows the length-weight relationships for male, female and combined sex southern rock sole.
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Table 7. -- Number of survey hauls, number of hauls with northern rock sole, mean CPUE, biomass estimates with confidence
intervals, mean weight, and mean length based on the 2006 Aleutian Islands bottom trawl survey by NPFMC regulatory
area and depth interval.

Number  Hauls Mean Lower 95% Upper95% Mean  Mean
of trawl with CPUE Estimated biomass ClI biomass Cl  weight length
NPFMC area Depth (m) hauls catch (kg/ha)  biomass (t) ® ® (kg) (cm)
Western Aleutians 1-100 22 21 18.607 9,074 2,472 15,676 0.367 30.8
101-200 47 35 6.426 3,417 1,986 4,848 0.366 30.8
201-300 23 6 1.595 275 0 593 0.726 38.7
301-500 21 1 0.006 2 0 6 0.550 35.0
All depths 113 63 8.405 12,768 6,333 19,203 0.374 31.0
Central Aleutians 1-100 32 32 49.408 28,890 11,728 46,052 0.410 32.0
101-200 35 33 15.916 7,331 4,524 10,137 0.450 33.3
201-300 21 17 4.164 878 303 1,453 0.668 385
301-500 22 4 0.150 60 0 170 0.603 37.2
All depths 110 86 22.462 37,159 20,269 54,048 0.424 324
Eastern Aleutians 1-100 12 10 18.710 12,812 8,511 17,114 0.422 31.8
101-200 31 24 7.554 5,868 3,043 8,694 0.531 345
201-300 27 11 0.987 484 159 808 0.793 40.0
301-500 21 1 0.469 267 0 823 0.786 40.1
All depths 91 46 7.711 19,431 14,634 24,228 0.469 33.0
All Aleutian Areas 1-100 66 63 28.90 50,777 32,423 69,130 0.405 31.8
101-200 113 92 9.39 16,616 12,495 20,737 0.461 33.2
201-300 71 34 1.87 1,636 933 2,340 0.715 39.0
301-500 64 6 0.25 328 0 872 0.751 39.5
All depths 314 195 12.18 69,357 50,797 87,917 0.428 32.3
Southern Bering Sea 1-100 21 21 17.691 7,122 1,876 12,368 0.610 355
101-200 11 6 6.535 1,208 0 2,460 0.601 36.3
201-300 4 1 1.125 63 0 265 0.682 37.7
301-500 8 0 0.000 0 - - - -

All depths 44 28 11.219 8,394 3,196 13,592 0.609 35.6




Table 8. -- Sampling effort, mean CPUE, and estimated biomass with 95% confidence intervals
(CI) of northern rock sole by NPFMC regulatory area and survey subarea, ranked by
descending mean CPUE for the 2006 Aleutian Islands bottom trawl survey.

Hauls Mean
Depth Number with CPUE Biomass Lower CI Upper Cl
NPFMC Area  range (m) Stratum Name of Hauls Catch (kg/ha) (t) Biomass (t) Biomass (t)

Central Aleutians 1-100 Petrel Bank 5 5 8751 8,401 0 27,989
Central Aleutians 1-100 N Central Aleutians 11 11  55.09 11,601 1,968 21,233
Central Aleutians 1-100 SE Central Aleutians 7 7 39.71 4,622 2,030 7,214
Central Aleutians 101-200 SW Central Aleutians 13 13 36.62 3,853 1,656 6,050
Southern Bering Sea  1-100 W Southern Bering 2 2 34.78 5,514 0 37,267
Eastern Aleutians 1-100 NW Eastern Aleutians 2 2 33.87 6,546 0 13,966
Central Aleutians 1-100 SW Central Aleutians 9 9 26.37 4,267 1,946 6,587
Central Aleutians 101-200 SE Central Aleutians 10 10 23.67 1,779 0 3,662
Western Aleutians 1-100 W Western Aleutians 8 8 2042 7,541 161 14,922
Eastern Aleutians 1-100 SE Eastern Aleutians 6 4 16.90 2,941 0 6,564
Eastern Aleutians 1-100 NE Eastern Aleutians 2 2 14.22 1,803 0 12,987
Central Aleutians 101-200 N Central Aleutians 8 8 13.93 1,484 528 2,441
Eastern Aleutians 101-200 NW Eastern Aleutians 3 3 1296 2,066 0 6,397
Western Aleutians 1-100 E Western Aleutians 14 13 12.95 1,533 391 2,674
Central Aleutians 201-300 N Central Aleutians 10 10 9.91 435 50 820
Southern Bering Sea 101-200 W Southern Bering 2 2 9.62 644 0 5,854
Western Aleutians 101-200 W Western Aleutians 29 26 8.07 3,280 1,830 4,730
Eastern Aleutians 1-100 SW Eastern Aleutians 2 2 7.99 1,523 0 12,283
Central Aleutians 201-300 SE Central Aleutians 2 2 7.86 375 0 3,060
Eastern Aleutians 101-200 NE Eastern Aleutians 11 8 7.69 1,548 406 2,691
Southern Bering Sea  1-100  E Southern Bering 19 19 6.59 1,608 1,016 2,200
Eastern Aleutians 101-200 SW Eastern Aleutians 7 6 5.59 1,265 0 3,011
Eastern Aleutians 101-200 SE Eastern Aleutians 10 7 5.20 989 174 1,803
Southern Bering Sea 101-200 E Southern Bering 9 4 4.79 564 0 1,450
Eastern Aleutians 201-300 SW Eastern Aleutians 4 3 2.57 184 0 564
Western Aleutians 201-300 W Western Aleutians 13 4 2.18 205 0 505
Central Aleutians 201-300 SW Central Aleutians 6 5 1.59 68 0 190
Eastern Aleutians 201-300 NE Eastern Aleutians 12 6 1.33 263 45 480
Central Aleutians 101-200 Petrel Bank 4 2 1.23 214 0 794
Southern Bering Sea 201-300 Combined Southern Bering 4 1 1.13 63 0 265
Western Aleutians 101-200 E Western Aleutians 18 9 1.09 137 0 275
Eastern Aleutians 301-500 SE Eastern Aleutians 9 1 1.04 267 0 882
Western Aleutians 201-300 E Western Aleutians 10 2 0.89 70 0 225
Central Aleutians 301-500 SW Central Aleutians 3 1 0.67 53 0 280
Eastern Aleutians 201-300 NW Eastern Aleutians 2 1 0.59 9 0 125
Eastern Aleutians 201-300 SE Eastern Aleutians 9 1 0.14 28 0 93
Central Aleutians 301-500 N Central Aleutians 11 3 0.05 7 0 15
Western Aleutians 301-500 W Western Aleutians 18 1 0.01 2 0 6
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Figure 7. -- Distribution and relative abundance of northern rock sole from the 2006 Aleutian Islands bottom trawl survey.
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survey by NPFMC regulatory area and depth interval.
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Figure 9. -- Length-weight relationship for northern rock sole specimens collected during the 2006 Aleutian Islands bottom trawl
survey. The non-linear least squares regression (solid line) was calculated by W = axL".



Table 9. -- Number of survey hauls, number of hauls with southern rock sole, mean CPUE, biomass estimates with confidence
intervals, mean weight, and mean length based on the 2006 Aleutian Islands bottom trawl survey by NPFMC regulatory
area and depth interval.

Number  Hauls Mean Lower 95% Upper95% Mean  Mean
of trawl with CPUE Estimated biomass CI biomass Cl  weight length
NPFMC area Depth (m) hauls catch (kg/ha)  biomass (t) ® ® (kg) (cm)
Western Aleutians 1-100 22 2 0.018 9 0 24 0.622 37.6
101-200 47 0 0.000 0 -- - -- -
201-300 23 0 0.000 0 -- - - -
301-500 21 0 0.000 0 -- - -- -
All depths 113 2 0.006 9 0 24 0.622 37.6
Central Aleutians 1-100 32 3 0.038 23 0 49 0.989 43.6
101-200 35 0 0.000 0 -- - - -
201-300 21 0 0.000 0 -- - - -
301-500 22 0 0.000 0 -- - - -
All depths 110 3 0.014 23 0 49 0.989 43.6
Eastern Aleutians 1-100 12 7 1.600 1,096 571 1,620 0.806 38.2
101-200 31 4 0.044 35 0 75 0.828 39.3
201-300 27 0 0.000 0 -- - -- -
301-500 21 0 0.000 0 -- - -- -
All depths 91 11 0.448 1,130 655 1,605 0.806 38.3
All Aleutian Areas 1-100 66 12 0.64 1,127 650 1,604 0.808 38.4
101-200 113 4 0.02 35 0 74 0.828 39.3
201-300 71 0 0.00 0 - -- - -
301-500 64 0 0.00 0 - - - -
All depths 314 16 0.20 1,162 690 1,633 0.809 384
Southern Bering Sea 1-100 21 19 12.709 5,116 2,248 7,985 0.603 354
101-200 11 9 4.050 749 39 1,458 0.752 39.0
201-300 4 0 0.000 0 - -- - -
301-500 8 0 0.000 0 - -- - -

All depths 44 28 7.839 5,865 3,019 8,712 0.622 35.8




Table 10. -- Sampling effort, mean CPUE, and estimated biomass with 95% confidence intervals
(CI) of southern rock sole by NPFMC regulatory area and survey subarea, ranked by
descending mean CPUE for the 2006 Aleutian Islands bottom trawl survey.

Hauls Mean Lower CI Upper CI
Depth Number with CPUE Biomass Biomass Biomass
NPFMC Area range (m)  Stratum Name  of Hauls Catch (kg/ha) ®) ) ®
Southern Bering Sea  1-100  E Southern Bering 19 17 1784 4,354 1,879 6,828
Southern Bering Sea 101-200 W Southern Bering 2 2 5.26 352 0 3,180
Southern Bering Sea  1-100 W Southern Bering 2 2 481 763 0 9,780
Eastern Aleutians 1-100 NE Eastern Aleutians 2 2 3.54 449 0 1,395
Southern Bering Sea 101-200 E Southern Bering 9 7 3.36 396 0 922
Eastern Aleutians 1-100 SE Eastern Aleutians 6 3 242 421 0 923
Eastern Aleutians 1-100 SW Eastern Aleutians 2 2 1.19 226 0 1,672
Eastern Aleutians 101-200 SE Eastern Aleutians 10 2 0.12 23 0 60
Central Aleutians 1-100 SE Central Aleutians 7 1 0.08 9 0 32
Western Aleutians 1-100 E Western Aleutians 14 2 0.07 9 0 25
Eastern Aleutians 101-200 NE Eastern Aleutians 11 1 0.05 11 0 35
Central Aleutians 1-100 SW Central Aleutians 9 1 0.04 7 0 22
Central Aleutians 1-100 N Central Aleutians 11 1 0.03 7 0 21
Eastern Aleutians 101-200 SW Eastern Aleutians 7 1 0.00 1 0 3
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Pacific halibut (Hippoglossus stenolepis)

Pacific halibut was distributed throughout the survey area with the exception of Stalemate Bank
on the extreme western end (Fig. 13). This species was not particularly abundant in the Western
and Central NPFMC Aleutian regulatory areas, although its mean CPUE was relatively high (7-
11 kg/ha) in the Eastern Aleutian and Southern Bering Sea areas (Table 2). Although halibut
were distributed at all depths in the Eastern Aleutians area and Southern Bering Sea, they were
only found in relatively high abundance at the shallow depths in the other two NPFMC areas
(Table 11). Estimated biomass totaled slightly above 37,600 t, with almost half found in the
Eastern Aleutians area and 80% of the estimated total Aleutian biomass in the 1-100 m and 101-
200 m depth intervals. Whereas abundance generally decreased with increasing depth, mean
individual weight and length increased (Table 11 and Fig. 14). The two highest individual
subarea mean CPUEs were from the 1-100 m and 101- 200 m depth intervals in the SE Eastern
Aleutians and E Southern Bering Sea subareas (Table 12). Individual length and weight data
were not collected during this survey.

Greenland turbot (Reinhardtius hippoglossoides)

This commercially important species is probably under-sampled by this trawl survey since the
maximum depth sampled is only 500 m, resulting in an underestimate of total biomass for the
species. Aleutian area relative abundance and estimated biomass were invariably highest in the
301-500 m depth interval (Table 13). In 1980 the U.S.- Japan cooperative trawl survey sampled
to 900 m with a much larger, stronger trawl with a very heavy footrope. In that year, more than
80% of the total estimated Aleutian biomass was found in the 501-900 m depth interval (Ronholt
et al. 1986). During the 2006 survey, the most notable incidence of Greenland turbot was found
in 301-500 m in the Eastern Aleutians area (Table 14) around Seguam Island (Fig. 15). Catches
of female Greenland turbot were relatively small compared to males (Fig. 16). Although females
were not well represented in the catches, they were generally larger than the males. It is possible
that females primarily inhabit greater depths. The results of the 1980 U.S.- Japan cooperative
trawl survey showed that virtually all Greenland turbot larger than 75 cm fork length were
females. Greenland turbot larger than 75 cm were found most frequently in the 501-900 m depth
interval, outside the scope of the present survey. Figure 17 presents length-weight relationships
for male and female Greenland turbot and for the combined sexes.
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Table 11. -- Number of survey hauls, number of hauls with Pacific halibut, mean CPUE, biomass estimates with confidence intervals,
mean weight, and mean length based on the 2006 Aleutian Islands bottom trawl survey by NPFMC regulatory area and
depth interval.

Number  Hauls Mean Lower 95% Upper 95% Mean  Mean
of trawl with CPUE Estimated biomass Cl biomass CI  weight length

NPFMC area Depth (m) hauls catch (kg/ha)  biomass (t) () ) (kg) (cm)
Western Aleutians 1-100 22 12 6.057 2,954 200 5,708 5.810 71.8
101-200 47 11 3.700 1,968 557 3,378 13.348 97.4

201-300 23 4 1.062 183 0 407 13.488  100.9

301-500 21 1 0.155 51 0 157 14143  104.0

All depths 113 28 3.394 5,155 2,177 8,133 9.042 82.9

Central Aleutians 1-100 32 25 7.547 4,413 2,359 6,467 15.336 82.0
101-200 35 18 2.682 1,235 570 1,900 4.883 69.7

201-300 21 3 0.431 91 0 240 6.637 82.1

301-500 22 2 0.956 381 0 1,102 33.850 1244

All depths 110 48 3.699 6,120 3,910 8,330 14.249 82.2

Eastern Aleutians 1-100 12 12 8.320 5,698 1,905 9,490 3.757 62.8
101-200 31 25 9.546 7,415 4,425 10,406 4.405 68.6

201-300 27 18 6.439 3,156 1,230 5,083 5.098 72.0

301-500 21 6 3.482 1,979 0 4,570 12.249 96.1

All depths 91 61 7.241 18,248 12,794 23,701 5.173 70.4

All Aleutian Areas 1-100 66 49 7.43 13,064 8,282 17,847 8.132 71.3
101-200 113 54 6.00 10,618 7,337 13,899 6.118 74.1

201-300 71 25 3.93 3,430 1,543 5,317 5.587 73.8

301-500 64 9 1.86 2,410 0 4,991 15.702  100.7

All depths 314 137 5.19 29,523 22,986 36,060 7.730 75.0

Southern Bering Sea 1-100 21 21 11.249 4,529 2,808 6,249 1.810 50.8
101-200 11 10 11.248 2,079 0 4,163 5.199 64.3

201-300 4 3 5.833 329 0 1,122 6.424 79.2

301-500 8 4 11.368 1,186 0 2,877 11.167 90.0

All depths 44 38 10.857 8,123 5,204 11,042 4.231 61.1




Table 12. -- Sampling effort, mean CPUE, and estimated biomass with 95% confidence intervals
(CI) of Pacific halibut by NPFMC regulatory area and survey subarea, ranked by
descending mean CPUE for the 2006 Aleutian Islands bottom trawl survey.

Hauls Mean Lower ClI Upper CI
Depth Number with CPUE Biomass Biomass Biomass

NPFMC Area  range (m) Stratum Name of Hauls Catch (kg/ha) (t) (t) (t)
Eastern Aleutians 101-200 SE Eastern Aleutians 10 10 19.78 3,758 1,136 6,379
Southern Bering Sea  1-100  E Southern Bering 19 19 16.87 4,117 2,499 5,735
Southern Bering Sea  101-200 W Southern Bering 2 2 16.35 1,095 0 12,236
Eastern Aleutians 1-100 NW Eastern Aleutians 2 2 13.87 2,680 0 23,759
Central Aleutians 1-100 Petrel Bank 5 2 12.09 1,160 0 3,332
Southern Bering Sea 301-500 Combined Southern Bering 8 4 11.37 1,186 0 2,821
Eastern Aleutians 1-100 SE Eastern Aleutians 6 6 9.57 1,666 825 2,508
Eastern Aleutians 201-300 NE Eastern Aleutians 12 7 8.59 1,690 10 3,371
Southern Bering Sea 101-200 E Southern Bering 9 8 8.35 984 236 1,733
Central Aleutians 1-100 SE Central Aleutians 7 6 7.94 924 0 1,924
Eastern Aleutians 101-200 NW Eastern Aleutians 3 3 7.64 1,217 0 3,433
Central Aleutians 1-100 N Central Aleutians 11 9 7.43 1,563 714 2,413
Western Aleutians 1-100 W Western Aleutians 8 7 7.27 2,687 0 5,805
Eastern Aleutians 101-200 NE Eastern Aleutians 11 8 6.51 1,310 316 2,303
Central Aleutians 101-200 SE Central Aleutians 10 9 6.47 487 73 900
Eastern Aleutians 201-300 SE Eastern Aleutians 9 8 6.40 1,318 80 2,556
Southern Bering Sea 201-300 Combined Southern Bering 4 3 5.83 329 0 1,122
Eastern Aleutians 301-500 SE Eastern Aleutians 9 3 5.50 1,417 0 4,139
Eastern Aleutians 101-200 SW Eastern Aleutians 7 4 5.00 1,131 0 2,551
Eastern Aleutians 201-300 NW Eastern Aleutians 2 2 4.94 77 0 687
Eastern Aleutians 1-100 NE Eastern Aleutians 2 2 4.90 621 0 3,934
Central Aleutians 101-200 N Central Aleutians 8 5 4.80 512 0 1,054
Central Aleutians 1-100 SW Central Aleutians 9 8 4,73 765 84 1,446
Western Aleutians 101-200 W Western Aleutians 29 8 451 1,832 407 3,257
Eastern Aleutians 1-100 SW Eastern Aleutians 2 2 3.83 731 0 3,335
Central Aleutians 301-500 N Central Aleutians 11 1 2.78 345 0 1,113
Southern Bering Sea  1-100 W Southern Bering Sea 2 2 2.60 412 0 4,168
Western Aleutians 1-100 E Western Aleutians 14 5 2.26 267 0 535
Central Aleutians 101-200 SW Central Aleutians 13 4 2.25 237 0 553
Eastern Aleutians 301-500 Combined Eastern Aleutian 10 3 2.10 562 0 1,439
Central Aleutians 201-300 SE Central Aleutians 2 1 1.46 70 0 956
Western Aleutians 201-300 E Western Aleutians 10 1 1.24 97 0 317
Western Aleutians 101-200 E Western Aleutians 18 3 1.08 135 0 304
Eastern Aleutians 201-300 SW Eastern Aleutians 4 1 0.99 71 0 297
Western Aleutians 201-300 W Western Aleutians 13 3 0.91 86 0 187
Central Aleutians 301-500 SE Central Aleutians 5 1 0.50 36 0 135
Central Aleutians 201-300 N Central Aleutians 10 2 0.48 21 0 55
Western Aleutians 301-500 W Western Aleutians 18 1 0.30 51 0 158
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Figure 13. -- Distribution and relative abundance of Pacific halibut from the 2006 Aleutian Islands bottom trawl survey
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Table 13. -- Number of survey hauls, number of hauls with Greenland turbot, mean CPUE, biomass estimates with confidence
intervals, mean weight, and mean length based on the 2006 Aleutian Islands bottom trawl survey by NPFMC regulatory
area and depth interval.

Number  Hauls Mean Lower 95% Upper 95% Mean  Mean
of trawl with CPUE Estimated biomass Cl biomass CI  weight length

NPFMC area Depth (m) hauls catch (kg/ha)  biomass (t) () ) (kg) (cm)
Western Aleutians 1-100 22 0 0.000 0 -- - -- -
101-200 47 0 0.000 0 -- - -- -

201-300 23 2 1.279 220 0 569 6.777 87.7

301-500 21 14 5.354 1,752 489 3,015 4.782 76.9

All depths 113 16 1.299 1,973 728 3,217 5.005 78.1
Central Aleutians 1-100 32 0 0.000 0 -- -- -- --

101-200 35 1 0.575 265 0 802 7.625 88.5

201-300 21 1 0.126 27 0 82 8.493 90.0

301-500 22 10 4,134 1,646 452 2,840 5.512 78.7

All depths 110 12 1.171 1,937 683 3,191 5.842 80.2
Eastern Aleutians 1-100 12 0 0.000 0 -- -- -- --
101-200 31 0 0.000 0 - - - -

201-300 27 1 1.506 738 0 2,255 4.966 75.2

301-500 21 8 26.403 15,004 0 34,258 3.843 73.2

All depths 91 9 6.247 15,742 0 34,138 3.896 73.3
All Aleutian Areas 1-100 66 0 0.00 0 -- -- -- --

101-200 113 1 0.15 265 0 789 7.625 88.5

201-300 71 4 1.13 985 0 2,495 5.466 78.4

301-500 64 32 14.23 18,402 0 36,922 4.082 74.0

All depths 314 37 3.45 19,652 1,348 37,955 4.199 74.4
Southern Bering Sea 1-100 21 0 0.000 0 -- -- -- --
101-200 11 0 0.000 0 - - - -
201-300 4 0 0.000 0 - - - -

301-500 8 4 12.291 1,282 0 2,749 3.670 74.0

All depths 44 4 1.714 1,282 31 2,533 3.670 74.0




Table 14. -- Sampling effort, mean CPUE, and estimated biomass with 95% confidence intervals
(CI) of Greenland turbot by NPFMC regulatory area and survey subarea, ranked by
descending mean CPUE for the 2006 Aleutian Islands bottom trawl survey.

Hauls Mean Lower CI Upper CI
Depth Number with CPUE Biomass Biomass Biomass
NPFMC Area  range (m) Stratum Name of Hauls Catch (kg/ha) ) (3] ()]
Eastern Aleutians 301-500 Combined Eastern Aleutian 10 6 55.38 14,786 0 35,661
Southern Bering Sea  301-500 Combined Southern Bering 8 4 1229 1,282 0 2,749
Central Aleutians 301-500 Petrel Bank 3 3 6.92 856 0 2,654
Western Aleutians 301-500 W Western Aleutians 18 11 5.44 931 216 1,647
Western Aleutians 301-500 E Western Aleutians 3 3 5.26 821 0 2,978
Central Aleutians 301-500 N Central Aleutians 11 5 5.13 636 0 1,474
Eastern Aleutians 201-300 NE Eastern Aleutians 12 1 3.75 738 0 2,362
Western Aleutians 201-300 W Western Aleutians 13 2 2.35 220 0 586
Central Aleutians 101-200 Petrel Bank 4 1 1.53 265 0 1,107
Central Aleutians 301-500 SE Central Aleutians 5 1 1.52 108 0 409
Eastern Aleutians 301-500 SE Eastern Aleutians 9 2 0.85 219 0 565
Central Aleutians 201-300 N Central Aleutians 10 1 0.60 27 0 86
Central Aleutians 301-500 SW Central Aleutians 3 1 0.57 45 0 240
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Figure 15. -- Distribution and relative abundance of Greenland turbot from the 2006 Aleutian Islands bottom trawl survey
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Figure 16. -- Size composition of Greenland turbot from the 2006 Aleutian Islands bottom trawl
survey by NPFMC regulatory area and depth interval.
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survey. The non-linear least squares regression (solid line) was calculated by W = axL".



Flathead sole (Hippoglossoides elassodon)

Flathead sole is widely distributed in the Aleutian region although at low relative abundance
levels (Table 2), especially in the Central Aleutians area where CPUE ranked lower than the top
20 species. Total estimated biomass was 9,600 t, with 40% found in the Southern Bering Sea
area (Table 15). The highest mean CPUE was found in the Southern Bering Sea area in the 101-
200 m depth interval where flathead sole individual mean length and weight was the smallest.
The highest stratum mean CPUEs were in the E Southern Bering Sea in 101-200 m and the NE
Eastern Aleutian subarea in 1-100 m (where only two trawl hauls were conducted) (Table 16).
The four largest station-specific CPUEs were concentrated near Unalaska Island, especially in
Makushin Bay (Fig. 18). Size compositions did not increase with depth, although females appear
to reach greater size than males in most areas (Figs. 19 and 20).

Rex sole (Glyptocephalus zachirus)

Rex sole are ubiquitous over the entire survey area, although at relatively low levels of
abundance (Table 2). Mean CPUE was highest in the 301-500 m depth interval in the Aleutian
areas and in the Southern Bering Sea area (Table 17). The top two ranked subarea mean CPUES
were in the Southern Bering Sea area (Table 18). The highest catches were centered around
Unalaska Island (Fig. 21). Males were smaller than females in all areas and at the shallower
depths females dominated in terms of catch, while both sexes were equally common at deeper
depths (Fig. 22). Length-weight relationships were based on small sample sizes (Fig. 23).

Dover sole (Microstomus pacificus)

Dover sole appeared at low abundance levels throughout the survey area, mostly at depths
greater than 100 m. Abundance most likely does not approach commercially exploitable levels,
so this species is mostly of biological interest as part of the Aleutian ecosystem. The highest
stratum-specific estimated biomass was reported from the 301-500 m depth interval in the
Central Aleutian area (Table 19), more specifically from three tows in the 301-500 m and 201-
300 m depth intervals on Petrel Bank (Table 20). Males outnumbered females in length
frequency collections (Fig. 24). Length-weight relationships were similar for both sexes (Fig.
25).
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Table 15. -- Number of survey hauls, number of hauls with flathead sole, mean CPUE, biomass estimates with confidence intervals,
mean weight, and mean length based on the 2006 Aleutian Islands bottom trawl survey by NPFMC regulatory area and
depth interval.

Number  Hauls Mean Lower 95% Upper 95% Mean  Mean
of trawl with CPUE Estimated biomass Cl  biomass CI  weight length
NPFMC area Depth (m) hauls catch (kg/ha)  biomass (t) ()] (¥ (kg) (cm)
Western Aleutians 1-100 22 7 3.137 1,530 218 2,842 0.598 37.2
101-200 47 26 2.974 1,581 889 2,274 0.254 28.8
201-300 23 11 1.854 320 101 538 0.218 27.9
301-500 21 2 0.013 4 0 10 0.381 34.0
All depths 113 46 2.262 3,435 1,996 4,874 0.404 324
Central Aleutians 1-100 32 4 0.038 22 0 47 0.278 30.8
101-200 35 5 0.292 135 0 290 0.930 40.3
201-300 21 6 0.397 84 3 164 0.681 39.0
301-500 22 0 0.000 0 - -- - -
All depths 110 15 0.145 241 69 412 0.783 39.0
Eastern Aleutians 1-100 12 4 1.403 961 0 2,896 0.206 275
101-200 31 13 1.465 1,138 57 2,219 0.601 375
201-300 27 4 0.033 16 0 33 0.353 32.6
301-500 21 1 0.010 5 0 16 0.412 36.0
All depths 91 22 0.841 2,120 82 4,159 0.419 329
All Aleutian Areas 1-100 66 15 1.43 2,513 352 4,674 0.445 334
101-200 113 44 1.61 2,854 1,594 4,114 0.424 32.8
201-300 71 21 0.48 419 195 644 0.316 30.3
301-500 64 3 0.01 9 0 22 0.398 35.1
All depths 314 83 1.02 5,796 3,317 8,275 0.425 32.9
Southern Bering Sea 1-100 21 17 3.077 1,239 429 2,049 0.483 34.9
101-200 11 9 12.793 2,365 5 4,725 0.182 25.3
201-300 4 1 0.123 7 0 37 0.423 36.3
301-500 8 3 2.461 257 0 685 0.612 38.4

All depths 44 30 5.169 3,868 1,563 6,172 0.308 29.3




Table 16. -- Sampling effort, mean CPUE, and estimated biomass with 95% confidence intervals
(CI) of flathead sole by NPFMC regulatory area and survey subarea, ranked by
descending mean CPUE for the 2006 Aleutian Islands bottom trawl survey.

Hauls Mean Lower Cl Upper ClI
Depth Number with CPUE Biomass Biomass Biomass

NPFMC Area  range (m) Stratum Name of Hauls Catch (kg/ha) 1) ) ®
Southern Bering Sea 101-200 E Southern Bering 9 7 19.68 2,320 0 4,763
Eastern Aleutians 1-100 NE Eastern Aleutians 2 1 6.93 879 0 12,044
Southern Bering Sea  1-100 E Southern Bering 19 17 5.08 1,239 423 2,055
Western Aleutians 1-100 W Western Aleutians 8 6 4.14 1,527 35 3,019
Western Aleutians 101-200 W Western Aleutians 29 24 3.85 1,565 861 2,269
Western Aleutians 201-300 W Western Aleutians 13 10 3.32 313 83 542
Eastern Aleutians 101-200 NW Eastern Aleutians 3 3 3.08 491 0 2,371
Southern Bering Sea  301-500 Combined Southern Bering 8 3 2.46 257 0 685
Eastern Aleutians 101-200 SW Eastern Aleutians 7 3 1.91 433 0 1,117
Eastern Aleutians 101-200 NE Eastern Aleutians 11 7 1.07 215 0 450
Central Aleutians 201-300 SE Central Aleutians 2 2 0.83 40 0 425
Central Aleutians 101-200 N Central Aleutians 8 2 0.74 79 0 216
Central Aleutians 201-300 N Central Aleutians 10 3 0.71 31 0 76
Southern Bering Sea 101-200 W Southern Bering 2 2 0.67 45 0 163
Central Aleutians 101-200 SW Central Aleutians 13 3 0.53 56 0 165
Eastern Aleutians 1-100 SW Eastern Aleutians 2 2 0.41 78 0 323
Central Aleutians 201-300 SW Central Aleutians 6 1 0.30 13 0 46
Eastern Aleutians 201-300 NW Eastern Aleutians 2 1 0.17 3 0 36
Western Aleutians 101-200 E Western Aleutians 18 2 0.14 17 0 42
Southern Bering Sea 201-300 Combined Southern Bering 4 1 0.12 7 0 29
Western Aleutians 201-300 E Western Aleutians 10 1 0.09 7 0 23
Central Aleutians 1-100 SW Central Aleutians 9 2 0.08 13 0 35
Eastern Aleutians 201-300 SW Eastern Aleutians 4 1 0.05 4 0 16
Eastern Aleutians 201-300 NE Eastern Aleutians 12 2 0.05 10 0 25
Central Aleutians 1-100 N Central Aleutians 11 2 0.05 10 0 25
Eastern Aleutians 1-100 SE Eastern Aleutians 6 1 0.03 5 0 17
Western Aleutians 1-100 E Western Aleutians 14 1 0.02 3 0 9
Western Aleutians 301-500 W Western Aleutians 18 2 0.02 4 0 11
Eastern Aleutians 301-500 SE Eastern Aleutians 9 1 0.02 5 0 18
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Figure 18. -- Distribution and relative abundance of flathead sole from the 2006 Aleutian Islands bottom trawl survey
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Figure 19. -- Size composition of flathead sole from the 2006 Aleutian Islands bottom trawl
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survey by NPFMC regulatory area and depth interval.
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Figure 20. -- Length-weight relationship for flathead sole specimens collected during the 2006 Aleutian Islands bottom trawl survey.
The non-linear least squares regression (solid line) was calculated by W = axL".



Table 17. -- Number of survey hauls, number of hauls with rex sole, mean CPUE, biomass estimates with confidence intervals, mean
weight, and mean length based on the 2006 Aleutian Islands bottom trawl survey by NPFMC regulatory area and depth

interval.
Number  Hauls Mean Lower 95% Upper 95% Mean  Mean
of trawl with CPUE Estimated biomass Cl  biomass CI  weight length

NPFMC area Depth (m) hauls catch (kg/ha)  biomass (t) ()] (¥ (kg) (cm)
Western Aleutians 1-100 22 6 0.935 456 37 875 0.752 455
101-200 47 21 1.836 976 252 1,701 0.576 41.0

201-300 23 11 2.876 496 92 900 0.571 40.8

301-500 21 14 2.737 896 78 1,714 0.608 423

All depths 113 52 1.859 2,824 1,632 4,015 0.614 42.1

Central Aleutians 1-100 32 2 0.030 18 0 43 0.564 38.8
101-200 35 10 0.830 383 23 742 0.586 411

201-300 21 13 5.685 1,199 370 2,028 0.600 42.3

301-500 22 16 2.500 995 444 1,546 0.804 46.6

All depths 110 41 1.568 2,594 1,585 3,603 0.676 43.8

Eastern Aleutians 1-100 12 1 0.877 601 0 1,922 0.374 35.4
101-200 31 6 0.311 241 18 464 0.727 43.7

201-300 27 10 0.549 269 49 490 0.765 454

301-500 21 6 1.972 1,121 365 1,877 0.567 41.9

All depths 91 23 0.886 2,232 805 3,658 0.556 40.8

All Aleutian Areas 1-100 66 9 0.61 1,074 0 2,339 0.537 39.8
101-200 113 37 0.90 1,600 777 2,423 0.601 414

201-300 71 34 2.25 1,964 1,056 2,872 0.615 42.4

301-500 64 36 2.33 3,012 1,821 4,202 0.657 43.6

All depths 314 116 1.34 7,650 5,552 9,747 0.618 42.3

Southern Bering Sea 1-100 21 12 1.432 576 0 1,217 0.530 40.3
101-200 11 10 13.516 2,499 0 5,005 0.524 39.9

201-300 4 2 2.329 131 0 393 0.675 44.9

301-500 8 7 32.353 3,375 0 8,572 0.614 43.8

All depths 44 31 8.797 6,581 1,561 11,601 0.574 42.1




Table 18. -- Sampling effort, mean CPUE, and estimated biomass with 95% confidence intervals
(CI) of rex sole by NPFMC regulatory area and survey subarea, ranked by
descending mean CPUE for the 2006 Aleutian Islands bottom trawl survey.

Hauls Mean Lower CI Upper CI
Depth Number with CPUE Biomass Biomass Biomass

NPFMC Area  range (m) Stratum Name of Hauls Catch (kg/ha) ()] ) )
Southern Bering Sea 301-500 Combined Southern Bering 8 7 3235 3,375 0 8,573
Southern Bering Sea 101-200 E Southern Bering 9 9 21.09 2,487 0 5,081
Eastern Aleutians 301-500 SW Eastern Aleutians 2 2 10.41 456 222 690
Central Aleutians 201-300 Petrel Bank 3 3 9.19 704 0 2,223
Central Aleutians 201-300 N Central Aleutians 10 7 7.51 330 7 652
Central Aleutians 301-500 SW Central Aleutians 3 3 7.41 585 0 1,546
Western Aleutians 201-300 W Western Aleutians 13 8 5.19 488 63 912
Western Aleutians 301-500 W Western Aleutians 18 12 4.99 854 29 1,679
Eastern Aleutians 1-100 NE Eastern Aleutians 2 1 4.74 601 0 8,231
Central Aleutians 101-200 SW Central Aleutians 13 5 3.34 352 0 734
Central Aleutians 201-300 SW Central Aleutians 6 2 2.66 113 0 376
Eastern Aleutians 301-500 Combined Eastern Aleutian 10 4 2.49 665 0 1,483
Southern Bering Sea  1-100  E Southern Bering 19 12 2.36 576 0 1,222
Southern Bering Sea  201-300 Combined Southern Bering 4 2 2.33 131 0 393
Western Aleutians 1-100 E Western Aleutians 14 4 2.28 270 0 571
Western Aleutians 101-200 W Western Aleutians 29 16 2.27 924 190 1,658
Central Aleutians 301-500 N Central Aleutians 11 9 1.84 228 0 482
Eastern Aleutians 201-300 SW Eastern Aleutians 4 3 1.43 102 0 332
Central Aleutians 201-300 SE Central Aleutians 2 1 1.09 52 0 711
Central Aleutians 301-500 SE Central Aleutians 5 2 1.05 75 0 225
Central Aleutians 301-500 Petrel Bank 3 2 0.88 108 0 380
Eastern Aleutians 101-200 NE Eastern Aleutians 11 3 0.76 153 0 340
Western Aleutians 1-100 W Western Aleutians 8 2 0.50 186 0 529
Eastern Aleutians 201-300 NE Eastern Aleutians 12 4 0.50 98 0 218
Eastern Aleutians 101-200 NW Eastern Aleutians 3 1 0.42 68 0 358
Western Aleutians 101-200 E Western Aleutians 18 5 0.42 53 0 120
Eastern Aleutians 201-300 SE Eastern Aleutians 9 2 0.32 66 0 198
Western Aleutians 301-500 E Western Aleutians 3 2 0.27 42 0 168
Eastern Aleutians 201-300 NW Eastern Aleutians 2 1 0.19 3 0 41
Southern Bering Sea 101-200 W Southern Bering Sea 2 1 0.18 12 0 164
Central Aleutians 101-200 N Central Aleutians 8 2 0.15 16 0 46
Western Aleutians 201-300 E Western Aleutians 10 3 0.11 8 0 18
Eastern Aleutians 101-200 SW Eastern Aleutians 2 0.09 20 0 60
Central Aleutians 101-200 Petrel Bank 4 1 0.08 13 0 56
Central Aleutians 1-100 SE Central Aleutians 7 1 0.07 8 0 27
Central Aleutians 1-100 SW Central Aleutians 9 1 0.06 10 0 33
Central Aleutians 101-200 SE Central Aleutians 10 2 0.03 2 0 5
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Figure 21. -- Distribution and relative abundance of rex sole from the 2006 Aleutian Islands bottom trawl survey.
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Figure 22. -- Size composition of rex sole from the 2006 Aleutian Islands bottom trawl survey by

NPFMC regulatory area and depth interval.
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Figure 22. -- (continued).
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Figure 23. -- Length-weight relationship for rex sole specimens collected during the 2006 Aleutian Islands bottom trawl survey. The
non-linear least squares regression (solid line) was calculated by W = axL".



Table 19. -- Number of survey hauls, number of hauls with Dover sole, mean CPUE, biomass estimates with confidence intervals,
mean weight, and mean length based on the 2006 Aleutian Islands bottom trawl survey by NPFMC regulatory area and
depth interval.

Number  Hauls Mean Lower 95% Upper 95% Mean  Mean
of trawl with CPUE Estimated biomass Cl biomass CI  weight length

NPFMC area Depth /..., hauls catch (kg/ha)  biomass (t) (9] ® (kg) (cm)

Western Aleutians 1-100 22 1 0.009 4 0 14 0.725 40.0

101-200 47 10 0.183 97 0 195 0.970 41.9

201-300 23 4 0.373 64 0 135 1.431 48.8

301-500 21 4 0.074 24 0 51 1.315 47.8

All depths 113 19 0.125 190 70 310 1.164 45.0

Central Aleutians 1-100 32 3 0.069 40 0 116 0.538 36.4

101-200 35 4 0.093 43 0 111 0.687 37.8

201-300 21 4 0.636 134 0 337 0.792 40.8

301-500 22 5 3.142 1,251 0 3,762 1.224 46.7

All depths 110 16 0.887 1,468 0 3,864 1.150 45.6

Eastern Aleutians 1-100 12 1 0.005 4 0 12 0.132 240
101-200 31 0 0.000 0 -- -- - -

201-300 27 1 0.008 4 0 12 0.571 39.0

301-500 21 4 0.205 116 0 241 0.842 42.9

All depths 91 6 0.049 124 6 243 0.812 42.2

All Aleutian Areas 1-100 66 5 0.03 49 0 124 0.524 35.8

101-200 113 14 0.08 140 23 256 0.884 40.7

201-300 71 9 0.23 202 0 408 0.990 43.3

301-500 64 13 1.08 1,392 0 3,801 1.194 46.4

All depths 314 41 0.31 1,782 0 4,167 1.128 45.3
Southern Bering Sea 1-100 21 0 0.000 0 -- -- -- --

101-200 11 5 0.176 33 3 62 0.496 36.4

201-300 4 1 0.178 10 0 42 0.918 435

301-500 8 4 3.167 330 0 758 0.893 42.3

All depths 44 10 0.498 373 7 739 0.859 41.8




Table 20. -- Sampling effort, mean CPUE, and estimated biomass with 95% confidence intervals
(C1) of Dover sole by NPFMC regulatory area and survey subarea, ranked by
descending mean CPUE for the 2006 Aleutian Islands bottom trawl survey.

Hauls Mean Lower CI Upper CI
Depth Number with CPUE Biomass Biomass Biomass

NPFMC Area  range (m) Stratum Name of Hauls Catch (kg/ha) ® ® )
Central Aleutians 301-500 Petrel Bank 3 1 9.73 1,204 0 6,384
Southern Bering Sea 301-500 Combined Southern Bering 8 4 3.17 330 0 758
Central Aleutians 201-300 Petrel Bank 3 2 1.70 130 0 548
Western Aleutians 201-300 W Western Aleutians 13 3 0.65 61 0 135
Eastern Aleutians 301-500 SW Eastern Aleutians 2 1 0.64 28 0 386
Central Aleutians 1-100  Petrel Bank 5 1 0.39 37 0 140
Eastern Aleutians 301-500 Combined Eastern Aleutian 10 3 0.33 88 0 207
Southern Bering Sea 101-200 E Southern Bering 9 5 0.28 33 2 63
Central Aleutians 301-500 N Central Aleutians 11 3 0.25 31 0 71
Central Aleutians 301-500 SE Central Aleutians 5 1 0.23 16 0 61
Central Aleutians 101-200 Petrel Bank 4 2 0.22 38 0 145
Western Aleutians 101-200 E Western Aleutians 18 5 0.22 27 0 63
Southern Bering Sea 201-300 Combined Southern Bering 4 1 0.18 10 0 42
Western Aleutians 101-200 W Western Aleutians 29 5 0.17 70 0 163
Western Aleutians 301-500 W Western Aleutians 18 4 0.14 24 0 51
Central Aleutians 201-300 SW Central Aleutians 6 1 0.07 3 0 10
Western Aleutians 201-300 E Western Aleutians 10 1 0.04 3 0 10
Western Aleutians 1-100 E Western Aleutians 14 1 0.04 4 0 14
Eastern Aleutians 1-100 NE Eastern Aleutians 2 1 0.03 4 0 50
Central Aleutians 201-300 N Central Aleutians 10 1 0.03 1 0 4
Central Aleutians 101-200 N Central Aleutians 8 1 0.03 3 0 10
Eastern Aleutians 201-300 NE Eastern Aleutians 12 1 0.02 4 0 13
Central Aleutians 1-100 N Central Aleutians 11 2 0.02 3 0 9
Central Aleutians 101-200 SW Central Aleutians 13 1 0.01 1 0 4
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Figure 25. -- Length-weight relationship for Dover sole specimens collected during the 2006 Aleutian Islands bottom trawl survey.
The non-linear least squares regression (solid line) was calculated by W = axL".



Roundfish
Atka mackerel (Pleurogrammus monopterygius)

Atka mackerel had the highest mean CPUE and estimated biomass of all species in the 2006
survey (Table 2), and were distributed throughout the entire survey area (Fig. 26). Estimated
biomass for the entire survey area surpassed 740,000 t. Atka mackerel mean CPUE and
estimated biomass were notably highest (84% of total biomass) in the Central and Eastern
Aleutians areas, respectively (Table 21). The highest Atka mackerel abundance in the Western
and Central Aleutians areas was found in the 1-100 m depth interval, and in the 101-200 m depth
interval in the Eastern Aleutians area. Atka mackerel was captured in 62% of all successful
survey tows conducted shallower than 300 m. The highest two stratum-specific mean CPUES
were found in the NE and SE Eastern Aleutians subareas between the Islands of Four Mountains
and Amchitka Island in depth intervals of 101-200 m and 1-100 m, respectively (Table 22 and
Fig. 26). The next three most important subareas were the SE Central Aleutians area at depths of
1-100 m and 101-200 m, and the E Western Aleutians subarea in the shallowest depth interval.

The largest mean size fish were found in the Eastern Aleutians and Southern Bering Sea areas.
Almost 10,000 Atka mackerel were measured during the survey. One major mode dominated the
Aleutian size distributions for males and females at 37 cm, while a smaller mode at 23 cm was
also present at the 201-300 m depth interval (Fig. 27). The primary mode in the Southern Bering
Sea was at 45 cm, although these fish represented only a small part of the Atka mackerel
population. Figure 28 shows length-weight relationships for male, female, and combined sexes
of Atka mackerel. Larger males were slightly heavier than similar-sized females. Data were
pooled over the entire survey area.

79



Table 21. -- Number of survey hauls, number of hauls with Atka mackerel, mean CPUE, biomass estimates with confidence intervals,
mean weight, and mean length based on the 2006 Aleutian Islands bottom trawl survey by NPFMC regulatory area and
depth interval.

Number  Hauls Mean Lower 95% Upper 95%  Mean  Mean
of trawl with CPUE Estimated biomass Cl biomass Cl  weight length
NPFMC area Depth (m) hauls catch (kg/ha)  biomass (t) ()] (¥ (kg) (cm)
Western Aleutians 1-100 22 20 132.117 64,429 13,100 115,757 0.478 334
101-200 47 29 67.561 35,926 0 86,872 0.352 30.6
201-300 23 13 1.843 318 36 600 0.313 28.2
301-500 21 4 0.062 21 0 50 0.614 35.9
All depths 113 66 66.287 100,693 30,648 170,739 0.432 324
Central Aleutians 1-100 32 29 329.775 192,832 77,991 307,672 0.566 35.2
101-200 35 29 184.775 85,102 9,655 160,548 0.634 37.0
201-300 21 3 0.486 103 0 292 0.752 39.6
301-500 22 0 0.000 0 - - - -
All depths 110 61 168.073 278,036 144,474 411,597 0.587 35.8
Eastern Aleutians 1-100 12 5 156.587 107,230 0 255,591 0.737 38.3
101-200 31 12 264.038 205,108 0 567,230 0.782 39.7
201-300 27 13 77.179 37,829 0 85,627 0.836 40.2
301-500 21 3 0.071 40 0 99 0.726 39.1
All depths 91 33 138.968 350,206 0 729,472 0.774 39.3
All Aleutian Areas 1-100 66 54 207.43 364,490 182,379 546,601 0.601 35.8
101-200 113 70 184.35 326,136 0 688,106 0.696 38.0
201-300 71 29 43.79 38,249 0 84,628 0.831 40.1
301-500 64 7 0.05 61 0 123 0.688 38.0
All depths 314 160 128.03 728,935 324,627 1,133,244 0.656 37.0
Southern Bering Sea 1-100 21 16 25.546 10,284 0 20,987 1.353 44.8
101-200 11 5 0.953 176 0 384 1.204 43.3
201-300 4 4 32.664 1,842 0 7,560 0.917 41.9
301-500 8 1 0.057 6 0 20 0.514 335

All depths 44 26 16.451 12,308 1,344 23,273 1.285 44.3




Table 22. -- Sampling effort, mean CPUE, and estimated biomass with 95% confidence intervals
(CI) of Atka mackerel by NPFMC regulatory area and survey subarea, ranked by
descending mean CPUE for the 2006 Aleutian Islands bottom trawl survey.

Hauls Mean Lower CI Upper ClI
Depth Number with CPUE Biomass Biomass Biomass
NPFMC Area  range (m) Stratum Name of Hauls Catch (kg/ha) (t) (t) ()]
Eastern Aleutians 101-200 NE Eastern Aleutians 11 5 875.29 176,156 0 567,533
Eastern Aleutians 1-100 SE Eastern Aleutians 6 4 615.92 107,209 0 280,511
Central Aleutians 1-100 SE Central Aleutians 7 5 565.49 65,825 0 161,535
Central Aleutians 101-200 SE Central Aleutians 10 7 547.46 41,158 0 102,582
Western Aleutians 1-100 E Western Aleutians 14 14 540.16 63,918 10,612 117,224
Central Aleutians 1-100 Petrel Bank 5 5 28156 27,031 0 89,050
Central Aleutians 1-100 SW Central Aleutians 9 8 270.04 43,683 0 87,629
Central Aleutians 1-100 N Central Aleutians 11 11 267.35 56,294 0 118,112
Central Aleutians 101-200 Petrel Bank 4 4 238.47 41,388 0 121,867
Eastern Aleutians 201-300 NE Eastern Aleutians 12 7 191.21 37,640 0 88,820
Eastern Aleutians 101-200 SE Eastern Aleutians 10 4 152.13 28,908 0 79,061
Western Aleutians 101-200 E Western Aleutians 18 16 79.86 10,002 2,692 17,313
Western Aleutians 101-200 W Western Aleutians 29 13 63.77 25,924 0 77,270
Southern Bering Sea  1-100  E Southern Bering 19 15 41.82 10,206 0 20,984
Southern Bering Sea 201-300 Combined Southern Bering 4 4 32.66 1,842 0 7,559
Central Aleutians 101-200 SW Central Aleutians 13 12 15.79 1,661 93 3,230
Central Aleutians 101-200 N Central Aleutians 8 6 8.39 895 0 2,803
Western Aleutians 201-300 W Western Aleutians 13 6 251 236 0 512
Central Aleutians 201-300 SE Central Aleutians 2 1 1.88 90 0 1,231
Western Aleutians 1-100 W Western Aleutians 8 6 1.38 510 0 1,426
Southern Bering Sea 101-200 E Southern Bering 9 4 121 142 0 342
Western Aleutians 201-300 E Western Aleutians 10 7 1.05 82 0 193
Eastern Aleutians 201-300 SE Eastern Aleutians 9 6 0.92 189 0 433
Southern Bering Sea 101-200 W Southern Bering 2 1 0.51 34 0 467
Southern Bering Sea  1-100 W Southern Bering 2 1 0.50 79 0 1,076
Central Aleutians 201-300 N Central Aleutians 10 1 0.17 7 0 24
Eastern Aleutians 1-100 NE Eastern Aleutians 2 1 0.17 21 0 287
Eastern Aleutians 301-500 SW Eastern Aleutians 2 1 0.13 6 0 75
Eastern Aleutians 101-200 NW Eastern Aleutians 3 1 0.12 18 0 98
Eastern Aleutians 101-200 SW Eastern Aleutians 7 2 0.11 25 0 65
Eastern Aleutians 301-500 Combined Eastern Aleutian 10 1 0.10 26 0 85
Western Aleutians 301-500 E Western Aleutians 3 1 0.09 14 0 72
Central Aleutians 201-300 Petrel Bank 3 1 0.07 5 0 29
Southern Bering Sea 301-500 Combined Southern Bering 8 1 0.06 6 0 20
Western Aleutians 301-500 W Western Aleutians 18 3 0.04 7 0 15
Eastern Aleutians 301-500 SE Eastern Aleutians 9 1 0.03 9 0 28
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Figure 26. -- Distribution and relative abundance of Atka mackerel from the 2006 Aleutian Islands bottom trawl survey
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