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Abstract 

The Resource Assessment and Conservation Engineering Division of the Alaska 

Fisheries Science Center conducts annual bottom trawl surveys to monitor the condition of the 

demersal fish and crab stocks of the eastern Bering Sea continental shelf.  The standard study 

area, surveyed each year since 1979, encompasses a major portion of the eastern Bering Sea 

shelf between the 20-m and the 200-m isobaths and from the Alaska Peninsula north to 

approximately the latitude of St. Matthew Island (60°50'N).  In 2006, two chartered trawlers, the 

40-m FV Arcturus and the 49-m FV Northwest Explorer surveyed this area. 

Demersal populations were sampled by trawling for 30 minutes at stations centered 

within 20 × 20 nautical mile grids covering the survey area.  At each station, species composition 

of the catch was determined. Length distributions and age structure samples were collected from 

ecologically and commercially important species. 

All 356 standard survey stations were sampled successfully. Walleye pollock, yellowfin 

sole, and rock sole dominated fish biomass estimates (7.2 million metric tons combined). A total 

of 156 invertebrate species were identified to the species levels in the survey. 

Survey results presented in this report include relative fishing powers of the survey 

vessels, abundance estimates for fish and invertebrates, geographic distributions of important 

fish species and size composition of principal fish species.  Surface and bottom temperatures 

recorded at each sampling station are also presented. 

Appendices provide station data, species listings, and detailed results of analyses of 

abundance and biological data of the sampled populations. 
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Introduction 

The eastern Bering Sea continental shelf supports one of the most productive groundfish 

and crab fisheries in the world (Bakkala 1993).  Since 1970, groundfish such as walleye pollock 

(Theragra chalcogramma), yellowfin sole (Limanda aspera) and Pacific cod (Gadus 

macrocephalus) have been the primary target species among commercial catches.  Although 

many species of groundfish are caught commercially, walleye pollock is the most abundant with 

fishery catches ranging from 1.2 to 1.5 million metric tons (t) for the past 30 years and marketed 

products representing 40% of the global whitefish market (Ianelli et al. 2006).   

Since 1971, the National Marine Fisheries Service (NMFS) Resource Assessment and 

Conservation Engineering (RACE) Division of the Alaska Fisheries Science Center (AFSC) has 

conducted an annual bottom trawl survey in the eastern Bering Sea (EBS) to determine the 

distribution and abundance of groundfish and crab resources.  

The first large-scale survey of the eastern Bering Sea shelf was conducted in 1975 under 

contract from the Bureau of Land Management in response to a need for baseline data to assess 

the potential impact of proposed offshore oil exploration and development on fishery resources 

(Pereyra et al. 1976). During this baseline survey, sampling was conducted over the eastern 

Bering Sea shelf between the 20-m and 200-m isobaths and from the Alaska Peninsula north to 

approximately 62°N. 

In subsequent years, the area coverage of the annual surveys was reduced until 1979 

when the most comprehensive survey of the Bering Sea shelf was undertaken in cooperation with 

the Japan Fisheries Agency (Bakkala and Wakabayashi 1985).  That survey encompassed the 

entire region sampled in the 1975 baseline study plus the continental slope waters between St. 



Matthew and St. Lawrence Islands.  A hydroacoustic survey was also conducted in 1979 to 

assess the midwater component of the walleye pollock population. 

Subsequent annual bottom trawl surveys have essentially resampled the stations 

established during the 1975 survey, with slight modifications each year.  This region 

encompasses the major portion of economically important eastern Bering Sea groundfish and 

crab populations, except those primarily located in the deep continental slope waters.  

Crab stocks that the Alaska Department of Fish and Game (ADF&G) are responsible for 

assessing are covered by the North Pacific Fishery Management Council’s Fishery Management 

Plan for the Commercial King and Tanner Crab Fisheries in the Bering Sea and Aleutian Islands 

Regions.  Crab species of interest include Tanner crab (Chionoecetes bairdi), snow crab (C.  

opilio), two stocks of blue king crab (Paralithodes platypus), red king crab (P. camtschaticus), 

and hair crab (Erimacrus isenbeckii).  Detailed results from the most recent crab survey are 

available in Rugolo et al. (2006). 

Begininning in 1979 and on a triennial basis through 1991, the survey was extended to 

include bottom trawl sampling of the continental slope and bottom trawl sampling in the region 

between St. Matthew and St. Lawrence Islands. The continental slope was not surveyed in 1994 

or 1997 but was resumed in 2000 as an independent biennial bottom trawl survey series.  The 

most recent continental slope survey was from 3 June to 11 August 2004 (Hoff and Britt 2005).

The groundfish information gathered by the annual biological surveys serves to: 1) 

provide annual fishery-independent estimates of abundance and biological condition of 

commercially exploited stocks to the North Pacific Fishery Management Council; 2) provide 

updates on the distribution and abundance information to commercial fishermen, and 3) continue 

a time-series database necessary to our improved understanding of the population dynamics and 
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interactions of groundfish species.  This report presents information collected by the AFSC in the 

eastern Bering Sea shelf during the 2006 bottom trawl survey, which represents the twenty-fifth 

year in the time-series.

Methods 

Survey area and sampling design

The standard station pattern for the eastern Bering Sea survey is based on 356 systematic 

37.04 × 37.04 km (20 × 20 nautical mile) grids with a fixed sampling station at the center of each 

grid square (Fig. 1).  In areas surrounding St. Matthew and the Pribilof Islands, a high-density 

sampling of corner stations was implemented to better assess local blue king crab concentrations.

The original sampling design has 356 sampling stations that have been sampled annually since 

1982.  An additional 49 stations were sampled northwest of the standard area primarily to 

investigate the distribution and abundance of opilio crabs and the northern distribution of pollock 

(Fig. 2).  For all 405 stations, there is a general description of the fish and invertebrate species 

caught by trawl in the results and a detailed list in Appendix A.  Other than relative abundance 

for the top 25 fish species in the 49 northwest stations, all data analyses presented in the results 

include only the 356 standard survey stations. 

Sampling logistics and stratification scheme 

The Arcturus and Northwest Explorer started in Bristol Bay and sampled alternate, 

longitudinal columns of stations.  When possible, the vessels continued this pattern of sampling 

while proceeding westward to the shelf edge.  This practice is designed to balance the coverage 

of the survey area between vessels.  The progression from east to west was established in 
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response to movements by yellowfin sole and perhaps other species, which may be migrating 

eastward during the course of the survey (Smith and Bakkala 1982).   

For catch analysis, the survey region was divided into six bathymetric strata bounded by 

the 50-m, 100-m, and 200-m isobaths and into two geographic strata that separate the northwest 

and southeast portions of the study area (Fig. 2).  This stratification scheme best reflects the 

differences observed in Bering Sea groundfishes across the different oceanographic domains and 

the intention of the design was to reduce the variances of population and biomass estimates 

(Bakkala 1993).  Localized high-density sampling for blue king crab in Strata 30, 40, and 60 

necessitated a further division into high-density and standard-density sample strata, resulting in a 

total of 10 strata.   

The overall sampling density for the entire survey area was one station per 1,313 km2

(Table 1).  However, because of the high-density sampling in Strata 30, 40, and 60, and the 

irregular stratum boundaries, sampling density among the six main strata varied from one station 

per 1,147 km2 (Stratum 40) to one per 1,492 km2 (Stratum 50). 

Survey vessels and sampling gear 

From 30 May to 28 July 2006, the eastern Bering Sea bottom trawl survey was conducted 

aboard the chartered commercial stern-trawlers FV Arcturus and FV Northwest Explorer (Table 

2).  All fishing operations were conducted in strict compliance to national and regional protocols 

detailed in Stauffer (2004).  Both vessels were equipped with standard 83-112 Eastern otter 

trawls, which have 25.3-m (83 ft) headropes and 34.1-m (112 ft) footropes (Fig. 3).  These nets 

were attached to tail chains with 54.9-m (30 fathoms) paired dandylines.  Each lower dandyline 

4



Fi
gu

re
 1

. -
-E

as
te

rn
 B

er
in

g 
Se

a 
su

rv
ey

 g
rid

 m
ap

 o
f s

am
pl

ed
 st

at
io

ns
.  

   
   

 

5



#

###
#

#

#
# #

# # #

#

#

###

#
#

"

"

"
"""

"
" "

"

" ""

"""

"

"
" " " " "

"

"

""

"
"" *

****

*

* * * * * * * *

*

* * *
*
*

*

*

*
*

*

* *
*
*

*

* *

*

*

*

* * * *

*

*

*

**

**

*

*

*

* *

*
*
*

*
*

**

* * *

*

* *
*

*

* * *

****
*
*

*

*

*

****

*

*

*
*

*

)

)

) )

*

*

*

****

*
*

*

*

*

* * * * * *

*

*

* * * * *

*

*

*

*
* *

**

*

*

*

*

* * *

*

*

*

**
*

* *

* * *

* * *

*

*

**

*****

*

*

*

*
* * * * * *

*

*

*

) )

)

)

)

)
) ) )

))
)

))))

)

)

)

)

)

)
)))))

)

) )
)))))

)

)

)

)
)

) ) )
)

)

)

))))

)

)

)

)

)

) ) ) )

)

)

)

)
))

)

)

)

)

)

)

)

)

))

)

)

)

)

)

) )
)

))

)

)

)
)

)

))

)
)

)
)

)

)
)

)
)

)
)

)

)

)

)

)

)
)

)
)

)

))
) )

)
)

)
) )

)

)

)
)

)

)
)

)
)

)

)

)

)

)

))
) )

)

) )

) ) ) )

)

)

))

)

)

)

)

)

)
)

) )

)

) )

))

)

)

) ) )

)

)

)))
)
)

)

)

) ) ) ) ) )

)

)

)

)

17
5°W

17
0°W

16
5°W

16
0°W

15
5°W

54
°N

56
°N

58
°N

60
°N

62
61

43

32

41 42

31

50
m

10
0m

20
0m

10

20

30

40

50

60
AL

AS
KA

AL
AS

KA
PE

NINSU
LA

Fi
gu

re
2.

--
St

an
da

rd
an

d
sp

ec
ia

ls
tu

dy
st

at
io

ns
sa

m
pl

ed
du

rin
g

th
e

20
06

ea
st

er
n

B
er

in
g

Se
a

bo
tto

m
tra

w
ls

ur
ve

y,
an

d
st

ra
tif

ic
at

io
ns

us
ed

fo
ra

na
ly

si
so

fd
at

a
(la

rg
e

nu
m

be
rs

=
st

ra
ta

,s
m

al
ln

um
be

rs
=

su
bs

tra
ta

).

St
an

da
rd

su
rve

ys
tat

ion
s

*
FV

Ar
ctu

rus

)
FV

No
rth

we
st

Ex
plo

rer

Op
ilio

cra
ba

nd
no

rth
sh

elf
po

llo
ck

sta
tio

ns
#

FV
Ar

ctu
rus

"
FV

No
rth

we
st

Ex
plo

rer

6



Table 1.--Stratum areas and sampling densities for the 2006 eastern Bering
                Sea bottom trawl survey.

Stratum High density 
stratum

Represent-
ative area 

(km2)

Stations 
successfully 

sampled

Sampling density 
(km2 / station)

10 -- 77,871 58 1,343

20 -- 41,027 31 1,323

30 -- 103,300 77 1,342
31 94,526 69 1,370
32 8,774 8 1,097

40 -- 107,822 94 1,147
41 62,703 43 1,458
42 24,011 31 775
43 21,108 20 1,055

50 -- 38,792 26 1,492

60 -- 94,562 67 1,411
61 88,134 59 1,494
62 6,429 8 804

Strata 
Combined 463,374 353 1,313

7



Figure 3. -- Schematic diagram of 83/112 Eastern otter trawl net used during the 2005
Eastern Bering Sea bottom trawl survey. 
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had a 0.61-m chain extension connected to the lower wing edge to improve bottom-tending 

characteristics.  Steel "V"-doors measuring 1.8 × 2.7 m and weighing 816 kg were used.

Table 2. –Charter vessel characteristics during the 2006 eastern Bering Sea bottom trawl survey.

Vessel Overall length (m) Horsepower Survey dates 
 FV Arcturus 39.6 1,525 30 May – 28 July 
 FV Northwest Explorer 49.4 1,800 30 May – 28 July 

Netmind1 net mensuration systems were used aboard each vessel to monitor and record 

net heights and net widths during fishing operations.  Net width was measured as the distance 

between two sensors attached to the upper starboard and port dandylines, about 0.61 m in front 

of the net, and net height was measured from the headrope to the seafloor bottom.  Estimates of 

mean net width were needed for each tow for estimating area-swept.  For the EBS standard 

survey trawl, inverse scope is the best predictor of mean net width and an additional 5% of the 

net width variation is accounted for with the addition of net height to the net width regression 

(Rose and Walters 1990).  For tows without observed net width values, inverse scope (wire-out) 

and mean net height were the dependent variables for predicting net width using multiple 

regression (Zar 1999).  However, if net height observations were not available for a given haul, a 

simple mean net width-inverse scope regression was adequate because it accounts for a majority 

of the variation (Rose and Walters 1990; Fig. 4).     

1 Reference to trade names does not imply endorsement by the National Marine Fisheries 
Service, NOAA. 
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Figure 4.--Net width-inverse scope (wire-out) relationship for each vessel participating in
 the 2006 eastern Bering Sea trawl survey.  The regression formula using both 
 net height and inverse scope is also presented for each vessel. 
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Catch sampling procedures 

Detailed sampling procedures used in RACE eastern Bering Sea assessment surveys are 

described in detail by Wakabayashi et al. (1985) and Stauffer (2004).  A brief summary follows. 

Samples were collected by trawling at the center of each 37.04 × 37.04 km grid square 

(or corner station, in the case of high-density strata) for 30 minutes (timed after the net had 

settled on the bottom), towing at a speed of 1.54 m/sec (3 knots).  If the seafloor appeared to be 

untrawlable at the specified location, the nearest trawlable site within the same grid square was 

used.  If the net was ripped or "hung up" on the bottom during the tow, the catch was discarded 

and a new sample obtained. 

Catches of less than approximately 1,150 kg (2,500 lb) were processed entirely and larger 

catches were subsampled.  After sorting the subsample, individual species were weighed in 

aggregate and counted and these weights and numbers were expanded to the total catch.   

Fish and invertebrates were identified and sorted to species to the extent possible.   

Similar morphological features between flathead sole (Hippoglossoides elassodon) and Bering 

flounder (H. robustus) make accurate identification of these species difficult in areas where the 

two species overlap; thus, in the analysis for this report these species are grouped by genus  

(Hippoglossoides spp.).  Due to low abundance (believed to be < 1%) of southern rock sole 

(Lepidopsetta bilineata) and its morphological similarities to northern rock sole (L. polyxystra; 

Orr and Matarese 2000), these species were also grouped by genus (Lepidopsetta spp.) for this 

report.   

Minor species of fish and invertebrates were sorted to the lowest taxonomic level 

practicable.  Catch weights and numbers by species or species group were either estimated 

directly when subsampled, or estimated by extrapolating the proportion in the subsample to that 

11



of the entire catch weight.  Pacific halibut (Hippoglossus stenolepis) and commercial crab 

species were usually weighed and enumerated from the entire catch.  

A random sample of up to 200 fish of each commercially important species was set aside 

for length measurements.   Size composition data were collected for each commercially 

important groundfish species and many co-occurring species (Table 3). Length measurements 

were collected from randomly chosen samples of each species. These specimens were sexed and 

measured to the nearest centimeter from the tip of the snout to the end of the middle rays of the 

caudal fin (fork length measurement).  Unless sampled by the International Pacific Halibut

Commission (IPHC) for management purposes, Pacific halibut were measured immediately upon 

capture and returned to the sea in an effort to reduce sampling mortality. 

Sagittal otoliths were collected from 20 fish species in both the northwestern and 

southeastern divisions of the survey area (Table 4). Three otolith pairs per sex/centimeter interval

per vessel (six pair total) were collected for Pacific cod, Greenland turbot (Reinhardtius 

hippoglossoides), great sculpin (Myoxocephalus polyacanthocephalus), plain sculpin (M. jaok), 

warty sculpin (M. verrucosus), and yellow Irish lord (Hemilepidotus jordani). Five otolith pairs 

per sex/centimeter interval per vessel (10 pairs total) were collected for walleye pollock and 

yellowfin sole. Northern rock sole (Lepidopsetta polyxystra), flathead sole (Hippoglossoides 

elassodon), Alaska plaice (Pleuronectes quadrituberculatus), and arrowtooth flounder were also 

collected at five otolith pairs per sex/centimeter interval but only on one vessel.  Pacific halibut 

otoliths were collected by the IPHC for population and growth analyses. 

Individual fish weight data were collected for all species for which age structures were 

taken.  Age structures for roundfish were preserved in 50% ethanol; flatfish otoliths were 

preserved in 50% glycerol-thymol solution. 

12



Table 3.--Number of length measurements by stratum taken during the 2006 eastern Bering 
                Sea bottom trawl survey.

Stratum
Common name 10 20 30 40 50 60 Total

Alaska plaice 1,398 976 1,367 1,309 3 25 5,078
Alaska skate 502 259 1,143 1,399 155 879 4,337
Aleutian skate -- -- -- -- 8 11 19
Arctic cod 1 -- -- 28 -- -- 29
arrowtooth flounder 78 -- 2,224 498 1,292 1,750 5,842
Atka mackerel 1 -- 1 1 4 -- 7
Bering flounder 2 21 -- 414 -- 38 475
Bering skate -- -- 37 10 55 98 200
big skate -- -- 4 -- -- -- 4
bigmouth sculpin -- -- 24 71 10 102 207
butter sole 12 -- 20 -- 1 -- 33
butterfly sculpin -- -- -- 63 -- -- 63
chum salmon -- 3 -- 1 1 3 8
Dover sole -- -- 3 -- -- -- 3
dusky rockfish -- -- 2 -- 6 -- 8
flathead sole 337 3 2,443 1,091 1,006 2,280 7,160
great sculpin 139 40 225 208 4 156 772
Greenland turbot -- -- -- 34 -- 239 273
Kamchatka flounder -- -- 268 92 502 1,066 1,928
longhead dab 479 186 1 1 -- -- 667
marbled eelpout -- -- -- 46 -- -- 46
mud skate -- -- -- -- -- 1 1
northern rock sole 2,843 1,110 3,042 2,439 67 435 9,936
northern rockfish -- -- -- -- 4 3 7
Pacific cod 955 639 1,900 3,132 138 1,392 8,156
Pacific halibut 883 293 694 377 52 205 2,504
Pacific ocean perch -- -- 1 -- 6 45 52
Pacific sleeper shark -- -- -- 2 -- -- 2
plain sculpin 748 658 16 225 -- 2 1,649
rex sole 7 -- 103 3 373 226 712
rougheye rockfish -- -- -- -- 2 -- 2
sablefish -- -- 3 -- -- -- 3
saffron cod 2 -- -- -- -- -- 2
rockfish unidentified -- -- -- 14 -- -- 14
searcher -- -- -- -- 1 -- 1
shortfin eelpout -- -- 40 179 62 462 743
southern rock sole -- -- 52 -- -- -- 52
spinyhead sculpin -- -- -- -- 20 -- 20
starry flounder 357 64 26 -- -- -- 447
walleye pollock 775 384 2,674 2,662 437 2,483 9,415
warty sculpin 12 14 9 312 -- 16 363
wattled eelpout -- -- 207 373 10 93 683
whiteblotched skate -- -- -- -- -- 1 1
yellow Irish lord -- 1 76 328 4 81 490
yellowfin sole 2,753 1,285 2,284 1,497 3 -- 7,822

13



Table 4.--Number of fish from which age structures (otoliths) were collected by species and 
                by stratum during the 2006 eastern Bering Sea bottom trawl survey.

Stratum

Common name 10 20 30 40 50 60 Total

walleye pollock 80 108 384 450 78 342 1,442
Pacific cod 172 151 366 442 50 142 1,323
Pacific halibutb --- --- --- --- --- --- 2,955
arrowtooth flounder 12 -- 166 51 121 254 604
northern rock sole 253 58 44 152 -- 33 540
flathead sole 30 -- 116 76 143 151 516
yellowfin sole 208 100 75 57 -- -- 440
plain sculpin 232 159 1 18 -- -- 410
Alaska plaice 100 89 134 40 2 -- 365
great sculpin 97 36 108 85 -- 36 362
Greenland turbot -- -- -- 39 -- 163 202
warty sculpin 11 10 10 147 -- -- 178
yellow Irish lord -- 1 34 92 6 36 169
Bering flounder -- -- -- 77 -- -- 77
starry flounder 66 -- -- -- -- -- 66
marbled eelpout -- -- -- 56 -- -- 56
shortfin eelpout -- -- -- -- -- 44 44
Arctic cod -- -- -- 38 -- -- 38
wattled eelpout -- -- 16 7 -- -- 23
Pacific sleeper shark -- -- -- 1 -- -- 1

bAge structure collection analyzed and managed by the International Pacific Halibut Commission (IPHC); data 
  were not tallied by strata.
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Surface and bottom water temperatures, as well as temperature and depth profiles, were 

taken at each station using a Seabird SBE-39 datalogger attached to the headrope of the net.  

Depth to bottom was obtained by adding net height and headrope depth. 

Data analysis  

Several analyses were performed on RACE survey data including: 1) estimation of relative 

abundance; 2) estimation of population biomass; 3) estimation of population numbers, and 

4) estimation of the population’s size composition.  A brief description of the procedures used in 

the analysis of RACE Bering Sea survey data follows (for a detailed description see 

Wakabayashi et al. 1985).  Some of the species collected were grouped by family for data 

analysis because of their insignificant commercial value or questionable identification.   

Mean catch per unit effort (CPUE) values for each species were calculated in kilograms 

per hectare (1 hectare = 10,000 m2) and number per hectare for each of the 10 strata; area swept 

(hectares) was computed as the distance towed multiplied by the mean net width (Alverson and 

Pereyra 1969).  Mean CPUE values were calculated for individual strata and for the overall 

survey area.  Biomass and population estimates were derived for each stratum by multiplying the 

stratum mean CPUE by the stratum area.  Stratum totals were then added together to produce 

estimates for each of the six main strata and the total survey area.  

In estimating the population size composition of principal commercial species, the 

proportion of fish at each length interval (from subsamples at each station) was weighted by 

CPUE (number of fish/ha) and then extrapolated to the stratum population. Stratum estimates 

were summed to derive the estimated size composition for each of the six main strata and for the 

overall survey area. 
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Except for Pacific halibut, otolith samples collected during the survey were read by staff 

of the Age and Growth Program of the AFSC's Resource Ecology and Fisheries Management

(REFM) Division.  Age, growth, and population analyses will be presented in separate reports 

(e.g., Ianelli et al. 2006). 

Special studies 

In addition to the core sampling operations, there were 22 special projects and collections 

undertaken during the 2006 survey (Table 5).   RACE Division projects included studies of: 1) 

gear performance and monitoring; 2) fish behavior in response to light and vessel noise; 3) fish 

and crab pathology; 4) summer zooplankton biomass; 5) octopus populations, and 5) additional 

biological sampling of Bering flounder, eelpouts, and miscellaneous fish species.  The REFM 

Division and the Auke Bay Laboratories (ABL) special studies projects included: 1) fish stomach 

scans and collections (Table 6); 2) a seabird survey; 3) biological sampling of sculpins and 

forage fish; 4) collections of fish prey for stable isotope analaysis, and 5) tissue collections for a 

DNA-based identification library.  The two projects from outside the agency involved halibut 

otolith, tag and size collections by the International Pacific Halibut Commission (IPHC), and 

collection of fish specimens for stable isotope analysis of fur seal prey by the University of 

Alaska Fairbanks (UAF). 

Results and Discussion

A total of 405 stations were successfully sampled in 2006, including 356 standard 

stations and 49 additional stations northwest of the standard pattern (Fig. 2).  Twenty-nine of 

these 49 northwest stations were sampled annually for only the second time, and a majority of 
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Table 5.--Special projects and collections undertaken during the 2006 eastern Bering Sea  
                bottom trawl survey. 

Project title Principle Investigator Agency

Trawl speed through water / Door spread and tilt monitoring Ken Weinberg AFSC1 - RACE2

ES-60 transects at cruising speeds Paul G. von Szalay AFSC - RACE

Bottom contact sensor tests Craig Rose AFSC - RACE

Use of EBS bottom trawl survey acoustic data Chris Wilson AFSC - RACE

Light intensity on the distribution of walleye pollock Stan Kotwicki AFSC - RACE

Net swapping procedures on survey trawl performance Stan Kotwicki AFSC - RACE

Stationary seabird surveys Shannon Fitzgerald AFSC - REFM3

Bering flounder ovary and otolith collection Jim Stark AFSC - RACE

Size composition of the eelpouts of the Bering Sea Jason Conner AFSC - RACE

Length-weight parameters Gerald R. Hoff AFSC - RACE

Bering Sea shelf Enteroctopus dofleini  population study Elaina Jorgensen AFSC - RACE

Ovary, otolith, and stomach collections for sculpins Kerim Aydin, Anne 
Hollowed AFSC - REFM

Consequences of fur seal foraging strategies (COFFS) Alison Banks UAF4

Stable isotope analysis Kerim Aydin and Katie 
Dodd AFSC - REFM

Parasites as indicators of ecosystem change Frank Morado AFSC - RACE

Bitter Crab Syndrome in North Pacific Chionoecetes  spp. Frank Morado AFSC - RACE

Ichthyophonus  in walleye pollock Frank Morado AFSC - RACE

DNA-based identification library of prey items Frank Morado and Kerim 
Aydin

AFSC - 
RACE/REFM

IPHC sampler aboard one vessel to collect halibut data Lauri Sadorus IPHC5

Forage fish collection Ron Heintz and J.J. 
Vollenweider AFSC - ABL6

Summer zooplankton biomass on the eastern Bering Sea shelf Jeff Napp AFSC - RACE
1Alaska Fisheries Science Center, Seattle, Washington
2Resource Assessment and Conservation Engineering Division, Seattle, Washington
3Resource Ecology and Fisheries Management Division, Seattle, Washington
4University of Alaska Fairbanks, Fairbanks, Alaska
5International Halibut Commission, Seattle, Washington
6Auke Bay Laboratories, Juneau, Alaska
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Table 6.--Stomachs samples collected during the 2006 eastern Bering Sea bottom
                trawl survey.

Species Stomachs collected Stomachs scanned
Walleye pollock 536 217
Pacific cod 751 -
Northern rock sole 208 -
Flathead sole/Bering flounder - 132
Pacific halibut 79 171
Alaska plaice 157 -
Arrowtooth flounder/Kamchatka flounder 324 -
Greenland turbot 161 7
Plain sculpin 169 -
Great sculpin 167 -
Warty sculpin 53 -
Yellow Irish lord 83 -
Alaska skate - 253

Total 2,688 780
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the remaining 20 in Strata 80 and 90 have been sampled annually since 1987.   In order to 

maintain the time series for the longest possible period, none of the 49 northwest stations are 

considered to be part of the standard survey area.  Data from all 405 stations from the 2006 

survey are listed in Appendix B.  Relevant information such as position, tow parameters (net 

width, depth, distance fished, and duration of tow), time, and environmental measurements 

(surface and gear temperatures) are listed for each vessel for all standard bottom trawl stations 

used in the analyses. 

Any tows that experienced significant gear damage or debris such as discarded crab pots 

were re-sampled immediately following the original tow.  There were no stations skipped in 

2006; however, 30 stations in Bristol Bay were resampled by the FV Arcturus for crab only at 

the end of the survey to allow additional time for female red king crab to molt successfully and 

develop clutches.  A minimum threshold population of 8.4 million female red king crab ≥ 90 mm 

carapace length must be present for the fishery to remain open.  The delayed molting and 

spawning may have been in response to lower water temperatures at the onset of the survey 

(Dew in review).   

Environmental conditions 

Sea surface temperatures recorded during the survey ranged from 1.1° to 9.4°C (Fig. 5).  

As in most previous surveys, surface temperature increased from east to west across the shelf, 

probably reflecting the progression of summer warming as the survey proceeded from east to 

west. 

Sea bottom temperatures ranged from –1.7° to 5.6°C (Fig. 6).  Warmer bottom

temperatures (above 3.0° C) occurred in shallow waters along the northern portion of Bristol Bay 
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to Nunivak Island, and on the outer shelf from the Pribilof Islands down to along the Alaska 

Peninsula. The cold pool (<2°C) occupied most of the mid-shelf at depths between 50 and 100 m 

and extended into Bristol Bay. 

In general, water temperatures were much colder than the long-term mean from 1982-

2006. The 2006 sea surface temperature averaged 5.59°C; lower than the long-term mean of  

6.71 oC.  Mean bottom temperature was 1-2°C lower than 2005 with an average of 1.87 oC  (Fig. 

7), and approximately 0.7°C cooler than the long-term average of 2.58 oC.   

Relative fishing powers of survey vessels 

Due to uncertainties of the fishing power corrections (FPC), they were not calculated or 

applied to CPUE estimates in 2006.  Historically, two vessels have always been used to conduct 

the EBS shelf bottom-trawl survey, and fishing power corrections (FPC) were applied when 

there were statistical differences detected in estimates of the mean CPUE between the two 

vessels (Kappenman 1992).  The underlying assumption for using an FPC was that there was a 

consistent systematic error of one survey vessel being less efficient at catching fish than the other 

survey vessel (e.g., speed effects, operator effects, fishing gear effects).   For survey years from

1982 to 2005, the Kappenman technique (Kappenman 1992) was used for calculating an FPC for 

each fish species (Table 7).  We recognize that applying an FPC may have corrected for 

systematic bias; however, it did not guarantee a lower overall error, even when the differences 

between mean CPUE values were statistically significant (Munro 1998).  Furthermore, 

application of an FPC to the EBS trawl survey data does not take into account recent advances in 

the EBS bottom trawl survey to reduce systematic errors between vessels using improved 

monitoring of survey trawls (Somerton and Weinberg 2001, Zimmerman et al. 2003), and recent 
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Figure 7.--Mean summer bottom temperatures based on expendable bathythermograph casts or 
                 dataloggers attached to the net headrope during the Alaska Fisheries Science Center 
                 bottom trawl surveys.  The 1971-2006 means (dashed line) are from southeast Bering Sea
                 (see insert) and the 1975 and 1979-2006 means (solid line) are from the larger survey area
                 outlined on the inset.  The 1975 data point for the overall survey area is based on data collected
                 from August through September, while those in all other years and areas were collected from 
                 May through early                 May through early August.
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knowledge from scientific studies regarding gear performance and survey trawl catching 

efficiency (Weinberg and Kotwicki in prep, Weinberg 2003, Kotwicki and Weinberg 2005, 

Kotwicki et al. 2006, Somerton et al. 2007, Weinberg and Somerton 2006).  Moreover, the 

sampling pattern of vessels (alternate, longitudinal columns of stations) may result in real spatial 

and temporal differences in fish distribution (i.e., catch) because of the similar alignment of the 

grid columns with bathymetry features and environmental factors such as the cold pool.  It was 

felt that not applying a FPC as an adjustment to the between-survey vessel CPUEs was the best 

course of action until there is a thorough scientific review that the application of an FPC does not 

actually increase overall error in the mean CPUE estimate.  For years prior to 2006, FPC 

adjustments to catch will remain in place and will not be upgraded to an uncorrected form until 

such review has taken place.   

Relative abundance

The relative abundance of the 11 most abundant species and species groups of fish are 

presented in Figure 8.  These taxa accounted for 70.6% (223.1 kg/ha) of total animal mean 

CPUE (316.1 kg/ha) and 94.0% of total fish mean CPUE (304.3 kg/ha).  The walleye pollock 

mean CPUE for all areas combined was 61.4 kg/ha.  Walleye pollock was the dominant 

groundfish species at depths between 50 and 200 m. They were encountered at nearly all 

sampling stations, with the largest mean catches observed in the outer shelf stations.  Pacific cod 

were also mostly caught in the 50-200 m-depth zone with an overall mean CPUE of 11.2 kg/ha.  

Both rock sole and yellowfin sole, with overall mean catch rates of 47.8 and 46.0 kg/ha, 

respectively, were abundant in water less than 70 m.  Snow crab was the most abundant 

commercially important crab species encountered, with a total average catch rate of 5.0 kg/ha.  
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Figure 8.-- Relative abundance (%CPUE in kg/ha) of principle groundfish species (top 11 for all depths  
combined) by depth zones and for all depths combined for the 2006 eastern Bering Sea bottom
trawl survey.
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Red king crab and Bairdi Tanner crab mean CPUEs were slightly less at 1.9 kg/ha and 2.9 kg/ha, 

while blue king crab had the lowest overall catch rates of 0.2 kg/ha.  See Appendix C for a 

descending rank of all organisms caught. 

Biomass, abundance, distribution, CPUE, and size composition of principal species and 

species groups 

From the entire survey area, including the 49 northwest stations, a total of 20 families, 63 

genera, and 103 species of fish were identified in the catches (Appendix A1).  For invertebrates, 

there were 259 individual invertebrate taxa identified from 14 phyla  (Appendix A2).  Among the 

invertebrate taxa, 156 were identified to species level.  

Total demersal animal biomass for the standard survey area was estimated at 18.6  

million t, of which fish species accounted for 61% (11.4 million t; Table 8) and invertebrates 

39% (7.2 million t; Table 9). Concentrations of fish biomass were located in Bristol Bay, along 

the Alaska Peninsula, around the Pribilof Islands, and in the outer shelf north of the Pribilofs 

(Fig. 9).  The fish biomass was dominated by gadids (7.3 million t) and pleuronectids (3.4 

million t; Table 8).  The biomass of invertebrates was composed primarily of coelenterates (3.4 

million t), echinoderms (1.45 million t), crustaceans (1.4 million t), and ascideans (0.52 million t; 

Table 9).

Groundfish catches at the 49 northwest stations were similar in composition to the standard 

stations being dominated by pleuronectids and gadids (Table 10).  Plots of CPUE and size 

composition for principal species for the northwest stations can be found in Lauth (2007).

Geographical distributions, population numbers, biomass estimates, and size composition 

are presented in Figures 10 to 28 and Tables 11 to 20 for each of the following commercially 
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Table 10.--Relative abundance of fish species from the 20 northwest non-standard survey stations
                 collected during the 2006 eastern Bering sea bottom trawl survey.  These 25 species are 
                 presented here to provide comparison between the same principal species presented in 
                 other sections of the report.

Common name Scientific name Biomass (t) Population numbers

Bering skate Bathyraja interrupta 25,393 10,225,664
Alaska skate Bathyraja parmifera 726,945 277,703,272
arrowtooth flounder Atheresthes stomias 17,436 20,835,671
Kamchatka flounder Atheresthes evermanni 65,297 59,458,399
Greenland turbot Reinhardtius hippoglossoides 185,833 191,273,304
Pacific halibut Hippoglossus stenolepis 30,803 16,747,424
flathead sole (grouped) Hippoglossoides sp. 331,453 2,342,163,247
yellowfin sole Limanda aspera 4,897,423 14,565,000,000
rock sole (grouped) Lepidopsetta sp. 58,789 142,507,659
Alaska plaice Pleuronectes quadrituberculatus 13,021,171 19,634,000,000
sturgeon poacher Podothecus accipenserinus 2,272 54,638,167
Bering poacher Ocella dodecaedron 0 0
Pacific herring Clupea pallasi 581,053 6,692,613,113
butterfly sculpin Hemilepidotus papilio 52,954 120,658,538
warty sculpin Myoxocephalus verrucosus 21,117 44,546,063
great sculpin Myoxocephalus polyacanthocephalus 174,000 105,396,376
plain sculpin Myoxocephalus jaok 1,951,507 2,551,756,590
bigmouth sculpin Hemitripterus bolini 122 1,523,033
Pacific cod Gadus macrocephalus 1,423,049 743,037,934
walleye pollock Theragra chalcogramma 10,808,672 21,059,000,000
eulachon Thaleichthys pacificus 0 0
capelin Mallotus villosus 8,460 809,025,481
marbled eelpout Lycodes raridens 147,524 131,633,316
wattled eelpout Lycodes palearis 128,949 685,256,818
shortfin eelpout Lycodes brevipes 194,478 1,963,264,829
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important eastern Bering Sea groundfish: walleye pollock; Pacific cod; yellowfin sole; northern 

and southern rock sole grouped (Lepidopsetta spp.); flathead sole and Bering flounder grouped 

(Hippoglossoides spp.); Alaska plaice; Greenland turbot; arrowtooth flounder; Kamchatka 

flounder (Atheresthes evermanni); and Pacific halibut.  Estimates are given separately for each of 

the 10 geographic strata used in the analysis (Table 1).   

Estimated biomass, population numbers, and mean size (by length and weight) are 

summarized by stratum and for the entire survey area.  Size composition data are illustrated in 

histograms relating the population percentage by 1 cm interval of length for each stratum and in 

population numbers for the total survey area.  Catch-per-unit-effort (CPUE), population, and 

biomass estimates as well as the variances and confidence limits for each species are listed by 

stratum.

Appendices to the report contain detailed results of the survey including population 

estimates by sex and size classes, and rank of fish and invertebrate taxa by unweighted total 

CPUE (kg/ha). 

Walleye pollock 

Walleye pollock were captured at 96% of the standard survey stations (Table 11b; Fig. 

10).  Catch rates were lowest on the inner shelf compared to the middle and outer shelves and the 

highest densities were south of the Pribilof Islands and in the northwest corner of the shelf (Table 

11a; Fig. 10).  A higher proportion of smaller pollock were observed in Strata 10 and 20 

compared to the outer shelf strata (Fig. 11).  The total biomass and abundance of pollock for the 

entire survey area was 2.85 million t and 818 million fish.  Pollock had an average weight of 

0.66 kg and mean length of 41.4 cm (Table 11a).  The 2006 biomass estimate was almost half 
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that of the 2005 estimate of 5.13 million t (Lauth and Acuna 2007; Note – hereafter, discussion 

of comparisons to the 2005 bottom trawl survey estimates are from this citation; numbering for 

the referenced figures and tables are the same for both reports).  The lower estimates may in part 

be due to a change in distribution of pollock caused by the colder than average water 

temperatures on the Bering Sea shelf during the 2006 survey (Ianelli et al. 2006, Kotwick et al. 

2005). 

Pacific cod

Like pollock, Pacific cod were also broadly distributed across the shelf being observed in 

97% of the trawl tows (Table 12b; Fig. 12).  The highest catch rates of cod were observed in the 

northwest corner of the shelf and in the high-density sampling areas south of St. Matthew Island 

and around the Pribilof Islands (Table 12b; Fig. 12).  Larger catches also occurred at stations 

along the Alaska Peninsula.  Similar to pollock, the highest proportions of juvenile Pacific cod 

were observed in Strata 10 and 20 (Fig. 13).   Compared to 2005, there was a slight decline in 

Pacific cod biomass (0.60 to 0.52 million t), population size (452 to 394 million), mean weight 

1.34 to 1.31 kg), and mean length (40.1 to 37.9 cm; Table 12). 

Yellowfin sole 

High catch rates of yellowfin sole occurred shoreward of the inner middle shelf  (Table 

13a; Fig. 14).  The lowest catch rates were in the vicinity of St. Matthew and Pribilof Islands.  

Yellowfin sole were observed in only one tow in Stratum 50 and no tows from Stratum 60 (Table 

13b).  Yellowfin sole in the 10-20 cm length range were found on the inner shelf and were 

mostly absent from the middle shelf strata (Fig. 15).  Among all the principal flatfish species, 
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yellowfin sole and arrowtooth flounder were the only two that saw a decline in biomass from

2005.  The biomass of yellowfin sole declined from 2.82 to 2.13 million t, and the population 

from 9.65 to 8.45 billion (Table 13a).  Likewise, the mean weight of yellowfin sole decreased by 

0.04 kg and the length decreased by 1.5 cm. 

Northern and southern rock sole 

The distribution of rock sole was very similar to the yellowfin sole except rock sole 

occurred at higher densities around the St. Matthew and Pribilof Islands and lower densities on 

the outer shelf (Fig. 16).  The size composition and mean length of rock sole increased moving 

from the inshore to offshore strata (Table 14a; Fig. 17).  Biomass and population size increased 

slightly from 2.11 million t and 11.4 billion in 2005 to 2.22 million t and 15.1 billion in 2006 

(Table 14a).  Biomass increased in the outer shelf strata, and abundance increased in both the 

inner and outer shelf strata (Table 14b).  Compared to 2005, mean weight and mean length 

decreased from 0.185 to 0.147 kg, and from 22.3 to 20.8 cm (Table 14a). 

Flathead and Bering sole

Flathead and Bering sole (Hippoglossoides spp.) are distributed on the middle and outer 

Eastern Bering Sea shelf. The highest CPUEs were in the northwest outer shelf, near the Pribilof 

Islands, and in the lower middle shelf region (Fig. 18).  The size range of flathead was similar 

across all strata and size compositions were bimodal with one size group centering on 20 cm and 

another at about 33 cm (Fig. 19).  Biomass increased 13% from 2005 to 0.61 million t, and 

population increased 4% to 2.093 billion (Table 15a).  The overall mean length and mean weight 

did not change from 2005 to 2006 (Table 15a). 
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Alaska plaice

Alaska plaice was most abundant on the inner and middle shelf along the 50 m contour 

with lower densities occurring on the shallow inner shelf stations and deeper middle shelf 

stations (Fig. 20).   Smaller Alaska plaice, less than 20 cm, only occurred in Strata 10 and 20 

compared to the deeper strata which had a higher percentage of plaice >40 cm (Fig. 21).  

Biomass and population estimates increased considerably compared to 2005.  Biomass increased 

from 0.50 million t to 0.64 million t, and population from 0.75 to 1.03 billion (Table 16a) with 

increases occurring in both the inner and middle shelf strata (Table 16b).  The mean length of 

35.1 cm was the same as 2005 and weight decreased 0.05 kg to 0.62 kg (Table 16a). 

Greenland turbot

Greenland turbot is an arctic flatfish species inhabiting the upper continental slope, 

although juveniles may spend several years on the continental shelf (Alton et al. 1988).   

Greenland turbot were captured in 46 out of 356 tows, and most of these tows were in the 

northwest part of the outer shelf (Table 17b; Fig. 22).  Biomass estimates in 2006 were up 

slightly from 16.04 thousand t in 2005 to 17.49 thousand t in 2006 (Table 17a).  Population 

numbers showed a more dramatic rise from 4.9 to 7.9 million but the turbot were smaller with a 

mean length and weight decreasing from 61.5 to 54.8 cm and 3.25 to 2.21 kg, respectively (Table 

17b). 

Arrowtooth flounder

Arrowtooth flounder were observed all along the outer shelf and on the middle shelf 

below latitude 58°N (Fig. 24).   Catch rates were generally higher in the deeper stations in the 
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more southern latitudes (Fig. 24).  Estimates of both biomass and population size decreased in 

2006 compared to 2005; biomass decreased from 0.71 to 0.61 milliton t and population from

1.61 to 1.31 billion (Table 18a).  Both mean weight and size increased during the same time 

period from 0.44 to 0.47 kg and from 32.8 to 34.0 cm (Table 15a; Fig. 25).  

Kamchatka flounder

Kamchatcka flounder were observed at 100% of the outer shelf stations and at 25% of the 

middle shelf stations (Table 19b; Fig. 26).  The highest catch rates on the outer shelf were 

observed north of latitude 56°N (Fig. 26).   Compared to last year, the biomass increased from 46 

to 60 thousand t and the population from 181 to 187 million fish, and there was an increase in 

both mean weight (0.25 to 0.32 kg) and length (27.8 to 31.3 cm; Table 19a). 

Pacific halibut

Pacific halibut were caught in 90% of the tows and were observed throughout the shelf  

(Table 20b; Fig. 28).  Estimated biomass and population increased from 139 thousand t and 69 

million halibut in 2005 to 156 thousand t and 134 million in 2006.  There were five relatively 

large catches of juvenile halibut (>100 fish), around 20 cm in size, in Bristol Bay (Fig. 28 and 

29).  The largest halibut were observed on the outer shelf (Fig. 29).  The large catches of smaller 

halibut in Bristol Bay resulted in a decrease of mean weight and length compared to 2005, from

2.0 to 1.2 kg and 47.8 to 36.8 cm (Fig. 20a). 
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Other fishes

Geographical distributions for some common, but generally noncommercial fish species 

are presented in Figures 30 to 44 and Tables 21 to 31.  These species are Bering skate (Bathyraja 

interrupta), Alaska skate, warty sculpin, great sculpin, plain sculpin, bigmouth sculpin, wattled 

eelpout (Lycodes palearis), shortfin eelpout (L. brevipes), marbled eelpout, sturgeon poacher, 

Bering poacher (Occella dodecaedron), butterfly sculpin, eulachon (Thaleichthys pacificus), 

capelin (Mallotus villosus), and Pacific herring (Clupea pallasi).

Biomass and population estimates as well as mean weight per individual are given by 

stratum and total area.  These tables are not provided for the pelagic species such as eulachon, 

capelin, and Pacific herring due to the bottom sampling nature of the survey.  We do not believe 

these species are adequately represented in the samples; however, plots are shown to give some

idea of geographic distribution. 
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Table 11a.--Abundance estimates and mean size of walleye pollock (Theragra chalcogramma ) by
  stratum for the 2006 eastern Bering Sea bottom trawl survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

Table 11b.--CPUE, population, and biomass estimates for walleye pollock.
Hauls Hauls Hauls

Total  with  with  with
Stratum hauls catch numbers length

meas
10 58 50 50 50 10.45 23.50 10.39 18.98
20 31 30 30 30 8.31 2.98 98.72 698.85

Subtotal 89 80 80 80 9.72 10.43 40.87 91.35

31 69 69 69 69 45.91 70.51 47.46 83.08
32 8 8 8 8 279.77 6,764.21 408.43 15,271.02
41 44 44 44 44 39.68 153.08 58.24 346.96
42 31 31 31 31 151.19 1,266.27 191.58 2,323.59
43 22 22 22 22 32.64 49.69 47.30 103.23

Subtotal 174 174 174 174 64.43 56.20 82.04 104.72

50 26 25 25 24 60.61 551.71 71.92 765.49
61 60 57 57 57 117.76 552.58 188.28 1,257.11
62 7 7 7 7 150.58 1,447.17 245.73 4,546.07

Subtotal 93 89 89 88 102.72 291.41 157.20 624.43

Total 356 343 343 342 61.41 36.49 93.10 79.47

10.45
8.31

65.77
63.13
60.61

119.99

10
20
30
40
50
60

61.41

81,408
34,112

679,440
680,728
235,128

1,134,692
2,845,507

0.029
0.012
0.239
0.239
0.083
0.399
1.000

80,898,501
405,001,041
806,986,852
925,041,451
278,978,585

1,817,311,308
4,314,217,738

10.39
98.72
78.12
85.79
71.92

192.18
93.10

0.019
0.094
0.187
0.214
0.065
0.421
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

554,210 817,904,898
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

1.006
0.084
0.842
0.736
0.843
0.624
0.660

44.8
12.4
46.0
44.8
47.4
42.9
41.4

    Mean     Variance     Mean    Variance
    CPUE     CPUE     CPUE     CPUE 
    (kg/ha)     (kg/ha)     (no./ha)     (no./ha)
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Table 11b.--Continued.

Population
Variance Eff. deg. 

Stratum Population  population freedom
10 80,898,501 1.15000E+15 57.00 12,333,385 149,463,617
20 405,001,041 1.18000E+16 30.00 183,203,667 626,798,415

Subtotal 485,899,542 1.29000E+16 36.62 258,618,088 713,180,996

31 448,624,764 7.42000E+15 68.00 276,304,293 620,945,234
32 358,362,089 1.18000E+16 7.00 93,039,596 623,684,582
41 365,186,800 1.36000E+16 43.00 129,141,268 601,232,332
42 460,006,980 1.34000E+16 30.00 223,314,212 696,699,748
43 99,847,672 4.60000E+14 21.00 55,111,238 144,584,105

Subtotal 1,732,028,303 4.67000E+16 65.68 1,299,927,713 2,164,128,894

50 278,978,585 1.15000E+16 25.00 57,881,453 500,075,717
61 1,659,343,042 9.76000E+16 59.00 1,027,811,951 2,290,874,132
62 157,968,266 1.88000E+15 6.00 51,903,949 264,032,583

Subtotal 2,096,289,893 1.11000E+17 74.05 1,429,822,357 2,762,757,429

Total 4,314,217,738 1.71000E+17 149.30 3,496,312,840 5,132,122,637

Biomass
Variance Eff. deg. 

Stratum Biomass (t) biomass freedom
10 81,408 1.42490E+09 57.00 5,119 157,696
20 34,112 5.02428E+07 30.00 19,616 48,607

Subtotal 115,520 1.47515E+09 60.58 38,704 192,335

31 433,969 6.30053E+09 68.00 275,218 592,721
32 245,471 5.20750E+09 7.00 68,888 422,054
41 248,813 6.01876E+09 43.00 92,022 405,603
42 363,029 7.30048E+09 30.00 188,299 537,760
43 68,886 2.21382E+08 21.00 37,848 99,923

Subtotal 1,360,168 2.50000E+10 83.28 1,043,633 1,676,703

50 235,128 8.30241E+09 25.00 47,426 422,830
61 1,037,890 4.29000E+10 59.00 619,189 1,456,592
62 96,801 5.98071E+08 6.00 36,958 156,644

Subtotal 1,369,819 5.18000E+10 79.37 914,530 1,825,109

Total 2,845,507 7.83000E+10 154.55 2,291,296 3,399,717

95% Confidence limit
Lower Upper

95% Confidence limit
Lower Upper
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Table 12a.--Abundance estimates and mean size of Pacific cod (Gadus macrocephalus ) by
                stratum for the 2006 eastern Bering Sea bottom trawl survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

Table 12b.--CPUE, population, and biomass estimates for Pacific cod.
Hauls Hauls Hauls

Total  with  with  with
Stratum hauls catch numbers

g
meas.

10 58 57 57 57 3.98 0.41 5.70 0.73
20 31 31 31 31 4.10 0.60 13.81 6.15

Subtotal 89 88 88 88 4.02 0.25 8.50 1.04

31 69 69 69 69 7.62 0.57 5.66 0.36
32 8 8 8 8 19.82 15.29 6.81 2.56
41 44 39 39 39 12.21 3.86 11.87 3.68
42 31 31 31 31 21.25 11.95 19.43 10.99
43 22 22 22 22 19.20 17.12 25.20 33.10

Subtotal 174 169 169 169 12.20 0.81 11.07 0.87

50 26 20 20 20 5.37 2.81 1.49 0.13
61 60 60 60 60 19.45 4.65 5.07 0.32
62 7 7 7 7 31.13 12.72 13.66 4.52

Subtotal 93 87 87 87 15.92 2.30 4.45 0.16

Total 356 344 344 344 11.17 0.37 8.50 0.26

3.98
4.10
8.66

15.59
5.37

20.25

1
2
3
4
5
6

11.17

31,001
16,816
89,441

168,139
20,833

191,468
517,698

0.060
0.032
0.173
0.325
0.040
0.370
1.000

44,373,470
56,675,861
59,433,442

174,291,803
5,786,576

53,490,246
394,051,399

5.70
13.81

5.75
16.16

1.49
5.66
8.50

0.113
0.144
0.151
0.442
0.015
0.136
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

56,115 47,093,246
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

0.699
0.297
1.505
0.965
3.600
3.579
1.314

28.1
20.3
42.5
42.1
60.8
60.0
37.9

Mean Variance Mean Variance
CPUE CPUE CPUE CPUE
(kg/ha) (kg/ha) (no./ha) (no./ha)
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Table 12b.--Continued.

Population
Variance

Stratum Population  population
10 44,373,470 4.40590E+13 57.00 30,958,707 57,788,234
20 56,675,861 1.03460E+14 30.00 35,905,329 77,446,394

Subtotal 101,049,332 1.47520E+14 58.13 76,757,640 125,341,023

31 53,460,044 3.24120E+13 68.00 42,073,751 64,846,336
32 5,973,399 1.97020E+12 7.00 2,653,810 9,292,987
41 74,437,912 1.44560E+14 43.00 50,138,666 98,737,158
42 46,652,251 6.33780E+13 30.00 30,395,809 62,908,692
43 53,201,641 1.47480E+14 21.00 27,941,573 78,461,708

Subtotal 233,725,245 3.89800E+14 87.08 194,633,157 272,817,334

50 5,786,576 2.00960E+12 25.00 2,866,329 8,706,824
61 44,711,038 2.44930E+13 59.00 34,709,041 54,713,034
62 8,779,208 1.86820E+12 6.00 5,434,594 12,123,823

Subtotal 59,276,823 2.83710E+13 74.12 48,623,989 69,929,656

Total 394,051,399 5.65700E+14 151.46 346,958,153 441,144,646

Biomass
Variance

Stratum Biomass (t) biomass
10 31,001 2.49000E+07 57.00 20,917 41,086
20 16,816 1.00987E+07 30.00 10,327 23,305

Subtotal 47,817 3.49987E+07 84.80 35,985 59,649

31 72,053 5.09890E+07 68.00 57,772 86,334
32 17,388 1.17707E+07 7.00 9,274 25,502
41 76,587 1.51850E+08 43.00 51,683 101,492
42 51,021 6.89179E+07 30.00 34,069 67,973
43 40,531 7.62597E+07 21.00 22,367 58,695

Subtotal 257,580 3.59787E+08 126.74 220,023 295,137

50 20,833 4.23205E+07 25.00 7,431 34,234
61 171,453 3.60849E+08 59.00 133,062 209,844
62 20,015 5.25621E+06 6.00 14,404 25,625

Subtotal 212,300 4.08425E+08 73.48 171,881 252,719

Total 517,698 8.03216E+08 204.80 461,582 573,813

Eff. deg.
freedom

Eff. deg.
freedom

95% Confidence limit
Lower Upper

95% Confidence limit
Lower Upper
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Table 13a.--Abundance estimates and mean size of yellowfin sole (Limanda aspera ) by stratum
      for the 2006 eastern Bering Sea bottom trawl survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

Table 13b.--CPUE, population, and biomass estimates for yellowfin sole.
Hauls Hauls Hauls

Total  with  with  with
Stratum hauls catch numbers

g
meas.

10 58 58 58 58 117.04 209.30 495.25 2,862.63
20 31 31 31 31 80.16 107.67 388.90 2,039.53

Subtotal 89 89 89 89 104.31 102.60 458.56 1,470.75

31 69 63 63 62 75.37 107.98 251.77 1,263.94
32 8 6 6 6 13.55 27.69 33.65 184.33
41 44 37 37 37 19.44 25.81 71.61 385.38
42 31 27 27 27 17.31 15.51 48.87 109.17
43 22 17 17 17 2.32 1.38 9.65 26.99

Subtotal 174 150 150 149 42.28 24.19 141.91 289.37

50 26 2 2 2 0.03 0.00 0.07 0.00
61 60 0 0 0 0.00 0.00 0.00 0.00
62 7 0 0 0 0.00 0.00 0.00 0.00

Subtotal 93 2 2 2 0.01 0.00 0.02 0.00

Total 356 241 241 240 46.03 11.78 182.33 156.90

117.04
80.16
70.12
15.61
0.03
0.00

10
20
30
40
50
60

46.03

911,404
328,853
724,348
168,348

122
0

2,133,074

0.427
0.154
0.340
0.079
0.000
0.000
1.000

3,856,604,984
1,595,553,165
2,409,368,676

586,754,028
256,891

0
8,448,537,744

495.25
388.90
233.24

54.42
0.07
0.00

182.33

0.456
0.189
0.285
0.069
0.000
0.000
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

314,842 1,149,250,831
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

0.236
0.206
0.301
0.287
0.474
0.000
0.252

25.9
24.1
28.8
27.7
33.3

26.5

Mean Variance Mean Variance
CPUE CPUE CPUE CPUE
(kg/ha) (kg/ha) (no./ha) (no./ha)
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Table 13b.--Continued.

Population
Variance 95% Confidence limit

Stratum Population  population Lower Upper
10 3,856,604,984 1.74000E+17 57.00 3,014,579,047 4,698,630,920
20 1,595,553,165 3.43000E+16 30.00 1,216,649,462 1,974,456,868

Subtotal 5,452,158,149 2.08000E+17 74.67 4,540,199,312 6,364,116,985

31 2,379,840,039 1.13000E+17 68.00 1,707,721,987 3,051,958,092
32 29,528,637 1.42000E+14 7.00 1,355,553 57,701,720
41 449,046,822 1.52000E+16 43.00 200,275,205 697,818,439
42 117,341,163 6.29000E+14 30.00 66,111,942 168,570,385
43 20,366,044 1.20000E+14 21.00 0 43,174,331

Subtotal 2,996,122,704 1.29000E+17 85.00 2,277,849,267 3,714,396,142

50 256,891 5.11000E+10 25.00 0 723,564
61 0 0.00000E+00 59.00 0 0
62 0 0.00000E+00 6.00 0 0

Subtotal 256,891 5.11000E+10 68.10 0 709,093

Total 8,448,537,744 3.37000E+17 139.68 7,299,286,913 9,597,788,575

Biomass
Variance

Stratum Biomass (t) biomass
10 911,404 1.27000E+10 57.00 683,721 1,139,087
20 328,853 1.81235E+09 30.00 241,794 415,912

Subtotal 1,240,257 1.45000E+10 70.44 999,389 1,481,124

31 712,461 9.64857E+09 68.00 516,007 908,915
32 11,887 2.13211E+07 7.00 967 22,807
41 121,878 1.01460E+09 43.00 57,503 186,252
42 41,570 8.94400E+07 30.00 22,258 60,882
43 4,900 6.16156E+06 21.00 0 10,063

Subtotal 892,696 1.08000E+10 82.41 685,041 1,100,350

50 122 1.29675E+04 25.00 0 357
61 0 0.00000E+00 59.00 0 0
62 0 0.00000E+00 6.00 0 0

Subtotal 122 1.29675E+04 64.57 0 350

Total 2,133,074 2.53000E+10 139.51 1,818,232 2,447,917

Eff. deg.
freedom

Eff. deg.
freedom

95% Confidence limit
Lower Upper
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Table 14a.--Abundance estimates and mean size of northern and southern rock sole  
      (Lepidopsetta  spp.) by stratum for the 2006 eastern Bering Sea bottom trawl survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

Table 14b.--CPUE, population, and biomass estimates for northern and southern rock sole.
Hauls Hauls Hauls

Total  with  with  with
Stratum hauls catch numbers

g
meas.

10 58 58 58 58 130.43 146.95 980.97 7,637.96
20 31 31 31 30 69.62 86.95 868.92 22,038.12

Subtotal 89 89 89 88 109.45 73.39 942.31 5,900.28

31 69 67 67 67 45.39 46.28 241.39 1,333.68
32 8 8 8 8 52.94 221.60 171.59 1,875.08
41 44 38 38 38 11.72 5.61 54.05 194.04
42 31 29 29 29 128.79 1,300.70 412.93 7,025.77
43 22 22 22 21 11.28 7.40 28.37 43.91

Subtotal 174 164 164 163 41.78 27.05 181.06 379.02

50 26 7 7 6 2.07 1.30 4.97 8.54
61 60 42 42 42 2.44 0.37 4.61 1.23
62 7 7 7 7 5.77 3.72 12.35 20.36

Subtotal 93 56 56 55 2.49 0.28 5.09 1.31

Total 356 309 309 306 47.84 10.47 325.75 467.26

130.43
69.62
46.03
37.70
2.07
2.66

10
20
30
40
50
60

47.84

1,015,693
285,635
475,539
406,523

8,031
25,185

2,216,606

0.458
0.129
0.215
0.183
0.004
0.011
1.000

7,638,959,159
3,564,917,397
2,432,320,165
1,390,295,121

19,266,925
48,583,799

15,094,000,000

980.97
868.92
235.46
128.94

4.97
5.14

325.75

0.506
0.236
0.161
0.092
0.001
0.003
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

296,881 1,983,000,000
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

0.133
0.080
0.196
0.292
0.417
0.518
0.147

20.3
16.4
24.6
27.1
31.1
33.8
20.8

Mean Variance Mean Variance
CPUE CPUE CPUE CPUE 
(kg/ha) (kg/ha) (no./ha) (no./ha)
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Table 14b.--Continued.

Population
Variance 95% Confidence limit

Stratum Population population Lower Upper
10 7,638,959,159 4.63160E+17 57.00 6,263,550,290 9,014,368,028
20 3,564,917,397 3.70950E+17 30.00 2,319,396,300 4,810,438,495

Subtotal 11,204,000,000 8.34110E+17 84.88 9,377,283,970 13,030,000,000

31 2,281,767,987 1.19170E+17 68.00 1,591,358,656 2,972,177,319
32 150,552,177 1.44360E+15 7.00 60,696,168 240,408,187
41 338,915,225 7.62910E+15 43.00 162,391,582 515,438,869
42 991,494,262 4.05060E+16 30.00 580,519,962 1,402,468,562
43 59,885,633 1.95620E+14 21.00 30,794,043 88,977,223

Subtotal 3,822,615,286 1.68940E+17 107.16 3,000,568,120 4,644,662,451

50 19,266,925 1.28490E+14 25.00 0 42,662,996
61 40,644,360 9.59080E+13 59.00 20,852,225 60,436,496
62 7,939,439 8.41420E+12 6.00 841,359 15,037,519

Subtotal 67,850,724 2.32810E+14 64.50 37,334,440 98,367,008

Total 15,094,000,000 1.00330E+18 114.86 13,111,000,000 17,078,000,000

Biomass
Variance

Stratum Biomass (t) biomass
10 1,015,693 8.91083E+09 57.00 824,916 1,206,470
20 285,635 1.46352E+09 30.00 207,402 363,869

Subtotal 1,301,328 1.03740E+10 72.16 1,097,619 1,505,037

31 429,086 4.13483E+09 68.00 300,480 557,691
32 46,454 1.70602E+08 7.00 15,563 77,344
41 73,459 2.20666E+08 43.00 43,438 103,481
42 309,245 7.49894E+09 30.00 132,415 486,075
43 23,818 3.29597E+07 21.00 11,877 35,760

Subtotal 882,062 1.20580E+10 67.58 662,444 1,101,680

50 8,031 1.95288E+07 25.00 0 17,152
61 21,474 2.84551E+07 59.00 10,694 32,255
62 3,711 1.53551E+06 6.00 679 6,743

Subtotal 33,216 4.95193E+07 82.89 19,142 47,290

Total 2,216,606 2.24820E+10 140.12 1,919,725 2,513,488

Eff. deg.
freedom

Eff. deg.
freedom

95% Confidence limit
Lower Upper
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Table 15a.--Abundance estimates and mean size of flathead sole and Bering flounder 
   (Hippoglossoides  spp.) by stratum for the 2006 eastern Bering Sea bottom trawl 
   survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

Table 15b.--CPUE, population, and biomass estimates for flathead sole and Bering flounder.
Hauls Hauls Hauls

Total  with  with  with
Stratum hauls catch numbers

g
meas.

10 58 25 25 25 1.66 0.24 3.69 1.74
20 31 12 12 11 0.22 0.01 0.57 0.05

Subtotal 89 37 37 36 1.16 0.10 2.61 0.75

31 69 68 68 68 20.25 5.55 57.73 48.22
32 8 7 7 7 15.00 46.64 48.27 560.77
41 44 41 41 41 9.74 19.51 25.68 105.14
42 31 24 24 24 17.40 32.48 37.02 117.86
43 22 20 20 20 7.97 33.38 16.96 108.77

Subtotal 174 160 160 160 15.36 3.67 41.39 22.52

50 26 26 26 26 22.68 12.32 112.55 249.54
61 60 60 60 60 18.82 4.91 73.05 69.10
62 7 7 7 7 68.21 3,132.75 167.30 18,113.37

Subtotal 93 93 93 93 22.32 10.47 89.08 93.39

Total 356 290 290 289 13.72 1.63 45.16 12.46

1.66
0.22

19.80
11.10
22.68
22.18

10
20
30
40
50
60

13.72

12,915
897

204,537
119,693

87,964
209,731
635,738

0.020
0.001
0.322
0.188
0.138
0.330
1.000

28,711,177
2,349,035

588,088,272
285,698,590
436,594,633
751,380,003

2,092,821,710

3.69
0.57

56.93
26.50

112.55
79.46
45.16

0.014
0.001
0.281
0.137
0.209
0.359
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

119,743 330,563,090
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

0.450
0.382
0.348
0.419
0.201
0.279
0.304

34.1
33.4
31.0
31.0
26.1
28.2
29.0

Mean Variance Mean Variance
CPUE CPUE CPUE CPUE 
(kg/ha) (kg/ha) (no./ha) (no./ha)
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Table 15b.--Continued.

Population
Variance 95% Confidence limit

Stratum Population  population Lower Upper
10 28,711,177 1.06000E+14 57.00 7,950,285 49,472,069
20 2,349,035 9.05000E+11 30.00 406,370 4,291,700

Subtotal 31,060,212 1.06000E+14 57.88 10,210,479 51,909,945

31 545,733,621 4.31000E+15 68.00 414,454,125 677,013,116
32 42,354,652 4.32000E+14 7.00 0 91,493,858
41 161,009,922 4.13000E+15 43.00 31,068,516 290,951,328
42 88,889,989 6.80000E+14 30.00 35,659,848 142,120,131
43 35,798,679 4.85000E+14 21.00 0 81,718,779

Subtotal 873,786,862 1.00000E+16 143.10 675,407,781 1,072,165,943

50 436,594,633 3.76000E+15 25.00 310,113,646 563,075,621
61 643,831,402 5.37000E+15 59.00 495,768,093 791,894,712
62 107,548,601 7.49000E+15 6.00 0 319,263,278

Subtotal 1,187,974,636 1.66000E+16 25.92 907,160,038 1,468,789,234

Total 2,092,821,710 2.68000E+16 66.04 1,762,258,620 2,423,384,800

Biomass
Variance

Stratum Biomass (t) biomass
10 12,915 1.44600E+07 57.00 5,230 20,600
20 897 1.69461E+05 30.00 57 1,738

Subtotal 13,813 1.46295E+07 58.20 6,083 21,543

31 191,374 4.95651E+08 68.00 146,848 235,900
32 13,163 3.59041E+07 7.00 0 27,334
41 61,079 7.66975E+08 43.00 5,109 117,049
42 41,785 1.87255E+08 30.00 13,842 69,728
43 16,829 1.48717E+08 21.00 0 42,268

Subtotal 324,231 1.63450E+09 141.70 244,181 404,280

50 87,964 1.85424E+08 25.00 59,859 116,070
61 165,880 3.81266E+08 59.00 126,418 205,342
62 43,851 1.29467E+09 6.00 0 131,898

Subtotal 297,695 1.86136E+09 12.03 203,685 391,705

Total 635,738 3.51052E+09 42.31 515,995 755,482

Eff. deg.
freedom

Eff. deg.
freedom

95% Confidence limit
Lower Upper
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Table 16a.--Abundance estimates and mean size of Alaska plaice (Pleuronectes 
quadrituberculatus ) by stratum for the 2006 eastern Bering Sea bottom trawl 

                    survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

Table 16b.--CPUE, population, and biomass estimates for Alaska plaice.
Hauls Hauls Hauls

Total  with  with  with
Stratum hauls catch numbers

g
meas.

10 58 55 55 55 11.97 11.02 32.31 77.02
20 31 31 31 31 23.44 28.43 63.50 204.30

Subtotal 89 86 86 86 15.93 8.11 43.07 57.36

31 69 59 59 59 14.67 6.97 19.82 13.29
32 8 7 7 7 11.34 22.63 10.52 22.04
41 44 39 38 38 39.96 121.01 43.27 124.53
42 31 22 22 21 9.58 5.78 10.16 6.09
43 22 20 20 20 10.38 15.61 11.36 18.36

Subtotal 174 147 146 145 21.04 12.34 24.45 13.95

50 26 2 2 2 0.05 0.00 0.05 0.00
61 60 8 8 8 0.36 0.02 0.23 0.01
62 7 2 2 2 0.16 0.02 0.08 0.00

Subtotal 93 12 12 12 0.26 0.01 0.17 0.00

Total 356 245 244 243 13.75 3.10 22.24 6.67

11.97
23.44
14.39
27.41
0.05
0.34

10
20
30
40
50
60

13.75

93,230
96,165

148,609
295,494

207
3,261

636,966

0.146
0.151
0.233
0.464
0.000
0.005
1.000

251,609,882
260,522,393
196,577,154
319,695,444

180,213
2,042,867

1,030,627,954

32.31
63.50
19.03
29.65

0.05
0.22

22.24

0.244
0.253
0.191
0.310
0.000
0.002
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

163,095 239,393,394
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

0.371
0.369
0.756
0.924
1.150
1.596
0.618

30.5
28.5
37.8
39.0
0.0

48.2
35.1

Mean Variance Mean Variance
CPUE CPUE CPUE CPUE 
(kg/ha) (kg/ha) (no./ha) (no./ha)
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Table 16b.--Continued.

Population
Variance 95% Confidence limit

Stratum   Population  population Lower Upper
10 251,609,882 4.67020E+15 57.00 113,497,342 389,722,421
20 260,522,393 3.43880E+15 30.00 140,776,632 380,268,154

Subtotal 512,132,275 8.10900E+15 85.86 332,032,361 692,232,190

31 187,347,839 1.18750E+15 68.00 118,427,261 256,268,416
32 9,229,316 1.69650E+13 7.00 0 19,308,246
41 271,316,341 4.89600E+15 43.00 129,903,706 412,728,977
42 24,394,467 3.50980E+13 30.00 12,279,222 36,509,712
43 23,984,635 8.17990E+13 21.00 5,172,513 42,796,757

Subtotal 516,272,598 6.21740E+15 69.02 356,915,747 675,629,449

50 180,213 2.34690E+10 25.00 0 495,800
61 1,988,742 7.85930E+11 59.00 197,073 3,780,411
62 54,125 1.41423E+09 6.00 0 146,147

Subtotal 2,223,080 8.10810E+11 62.78 422,179 4,023,982

Total 1,030,627,954 1.43270E+16 152.67 791,234,560 1,270,021,347

Biomass
Variance

Stratum Biomass (t) biomass
10 93,230 6.68190E+08 57.00 40,988 145,471
20 96,165 4.78561E+08 30.00 51,494 140,836

Subtotal 189,395 1.14675E+09 86.11 121,667 257,122

31 138,660 6.23163E+08 68.00 88,733 188,586
32 9,950 1.74190E+07 7.00 0 20,162
41 250,590 4.75793E+09 43.00 111,186 389,994
42 22,997 3.32999E+07 30.00 11,196 34,798
43 21,907 6.95489E+07 21.00 4,560 39,253

Subtotal 444,103 5.50136E+09 58.20 294,203 594,003

50 207 3.11878E+04 25.00 0 571
61 3,160 1.78368E+06 59.00 461 5,859
62 101 6.48914E+03 6.00 0 298

Subtotal 3,468 1.82136E+06 61.55 769 6,167

Total 636,966 6.64998E+09 88.01 473,871 800,061

Eff. deg.
freedom

Eff. deg. 
freedom

95% Confidence limit
Lower Upper
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Table 17a.--Abundance estimates and mean size of Greenland turbot (Reinhardtius 
hippoglossoides ) by stratum for the 2006 eastern Bering Sea bottom trawl survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

Table 17b.--CPUE, population, and biomass estimates for Greenland turbot.
Hauls Hauls Hauls

Total  with  with  with
Stratum hauls catch numbers

g
meas.

10 58 0 0 0 0.00 0.00 0.00 0.00
20 31 0 0 0 0.00 0.00 0.00 0.00

Subtotal 89 0 0 0 0.00 0.00 0.00 0.00

31 69 0 0 0 0.00 0.00 0.00 0.00
32 8 0 0 0 0.00 0.00 0.00 0.00
41 44 4 4 4 0.11 0.01 0.13 0.01
42 31 1 1 1 0.00 0.00 0.01 0.00
43 22 7 7 7 0.10 0.00 0.11 0.00

Subtotal 174 12 12 12 0.04 0.00 0.05 0.00

50 26 0 0 0 0.00 0.00 0.00 0.00
61 60 27 27 27 1.83 0.14 0.71 0.02
62 7 7 7 7 0.78 0.06 0.93 0.07

Subtotal 93 34 34 34 1.24 0.06 0.51 0.01

Total 356 46 46 46 0.38 0.01 0.17 0.00

0.00
0.00
0.00
0.08
0.00
1.76

10
20
30
40
50
60

0.38

0
0
0

896
0

16,597
17,493

0.000
0.000
0.000
0.051
0.000
0.949
1.000

0
0
0

1,055,916
0

6,849,027
7,904,944

0.00
0.00
0.00
0.10
0.00
0.72
0.17

0.000
0.000
0.000
0.134
0.000
0.866
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

6,582 2,984,552
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

0.000
0.000
0.000
0.849
0.000
2.423
2.213

0.0
0.0
0.0

45.4
0.0

56.2
54.8

Mean Variance Mean Variance
CPUE CPUE CPUE CPUE
(kg/ha) (kg/ha) (no./ha) (no./ha)
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Table 17b.--Continued.

Population
Variance

Stratum Population  population
10 0 0.00000E+00 57.00 0 0
20 0 0.00000E+00 30.00 0 0

Subtotal 0 0.00000E+00 86.75 0 0

31 0 0.00000E+00 68.00 0 0
32 0 0.00000E+00 7.00 0 0
41 798,736 4.74340E+11 43.00 0 2,190,643
42 14,898 2.21960E+08 30.00 0 45,365
43 242,282 8.55137E+09 21.00 49,937 434,627

Subtotal 1,055,916 4.83110E+11 111.03 0 2,446,040

50 0 0.00000E+00 25.00 0 0
61 6,252,656 1.71320E+12 59.00 3,607,408 8,897,903
62 596,372 3.05940E+10 6.00 168,362 1,024,382

Subtotal 6,849,027 1.74380E+12 85.49 4,207,995 9,490,059

Total 7,904,944 2.22690E+12 276.30 4,920,392 10,889,496

Biomass
Variance

Stratum Biomass (t) biomass
10 0 0.00000E+00 57.00 0 0
20 0 0.00000E+00 30.00 0 0

Subtotal 0 0.00000E+00 86.75 0 0

31 0 0.00000E+00 68.00 0 0
32 0 0.00000E+00 7.00 0 0
41 675 2.83436E+05 43.00 0 1,751
42 10 1.05675E+02 30.00 0 31
43 211 8.97537E+03 21.00 14 408

Subtotal 896 2.92517E+05 100.24 0 1,978

50 0 0.00000E+00 25.00 0 0
61 16,095 1.05135E+07 59.00 9,542 22,648
62 502 2.33978E+04 6.00 128 876

Subtotal 16,597 1.05369E+07 65.69 10,105 23,089

Total 17,493 1.08295E+07 115.38 10,911 24,075

Eff. deg.
freedom

Eff. deg.
freedom

95% Confidence limit
Lower Upper

95% Confidence limit
Lower Upper
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Table 18a.--Abundance estimates and mean size of arrowtooth flounder (Atheresthes stomias )  
                   by stratum for the 2006 eastern Bering Sea bottom trawl survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

Table 18b.--CPUE, population, and biomass estimates for arrowtooth flounder.
Hauls Hauls Hauls

Total  with  with  with
Stratum hauls catch numbers

g
meas.

10 58 4 4 4 0.32 0.06 0.63 0.21
20 31 0 0 0 0.00 0.00 0.00 0.00

Subtotal 89 4 4 4 0.21 0.02 0.41 0.09

31 69 56 56 56 18.71 11.35 45.48 61.78
32 8 8 8 8 40.59 83.37 119.37 703.25
41 44 5 5 5 2.23 1.79 4.78 7.24
42 31 19 19 19 7.15 4.84 23.95 45.24
43 22 0 0 0 0.00 0.00 0.00 0.00

Subtotal 174 88 88 88 11.54 2.64 29.47 14.82

50 26 26 26 26 47.08 26.16 108.23 127.81
61 60 59 59 59 20.19 7.64 29.38 10.37
62 7 6 6 6 2.18 1.26 3.25 3.18

Subtotal 93 91 91 91 27.15 5.55 51.06 15.35

Total 356 183 183 183 13.12 1.01 28.23 4.35

0.32
0.00

20.57
2.89

47.08
18.97

10
20
30
40
50
60

13.12

2,523
0

212,482
31,149

182,627
179,383
608,165

0.004
0.000
0.349
0.051
0.300
0.295
1.000

4,897,409
0

534,661,164
87,493,314

419,866,252
261,010,502

1,307,928,641

0.63
0.00

51.76
8.11

108.23
27.60
28.23

0.004
0.000
0.409
0.067
0.321
0.200
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

92,176 191,457,347
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

0.515
0.000
0.397
0.356
0.435
0.687
0.465

35.1
0.0

32.6
31.4
33.6
38.5
34.0

Mean Variance Mean Variance
CPUE CPUE CPUE CPUE
(kg/ha) (kg/ha) (no./ha) (no./ha)
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Table 18b.--Continued.

Population
Variance 95% Confidence limit

Stratum Population  population Lower Upper
10 4,897,409 1.29990E+13 57.00 0 12,183,813
20 0 0.00000E+00 30.00 0 0

Subtotal 4,897,409 1.29990E+13 61.22 0 12,108,101

31 429,927,297 5.52010E+15 68.00 281,333,052 578,521,541
32 104,733,868 5.41400E+14 7.00 47,796,944 161,670,791
41 29,984,467 2.84460E+14 43.00 0 64,070,822
42 57,508,847 2.60800E+14 30.00 24,531,859 90,485,835
43 0 0.00000E+00 21.00 0 0

Subtotal 622,154,478 6.60670E+15 87.82 459,590,877 784,718,080

50 419,866,252 1.92330E+15 25.00 329,524,471 510,208,034
61 258,918,828 8.05660E+14 59.00 201,554,576 316,283,080
62 2,091,675 1.31620E+12 6.00 0 4,899,029

Subtotal 680,876,755 2.73030E+15 46.20 576,373,081 785,380,429

Total 1,307,928,641 9.35000E+15 131.44 1,116,471,294 1,499,385,989

Biomass
Variance

Stratum Biomass (t) biomass
10 2,523 3.49707E+06 57.00 0 6,302
20 0 0.00000E+00 30.00 0 0

Subtotal 2,523 3.49707E+06 71.45 0 6,263

31 176,868 1.01398E+09 68.00 113,182 240,554
32 35,614 6.41864E+07 7.00 16,010 55,219
41 13,971 7.04349E+07 43.00 0 30,933
42 17,177 2.78819E+07 30.00 6,395 27,960
43 0 0.00000E+00 21.00 0 0

Subtotal 243,631 1.17648E+09 86.86 175,031 312,231

50 182,627 3.93602E+08 25.00 141,758 223,497
61 177,984 5.93117E+08 59.00 128,765 227,204
62 1,399 5.20636E+05 6.00 0 3,165

Subtotal 362,011 9.87241E+08 79.55 299,170 424,851

Total 608,165 2.16723E+09 165.64 515,989 700,340

Eff. deg. 
freedom

Eff. deg. 
freedom

95% Confidence limit
Lower Upper
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Table 19a.--Abundance estimates and mean size of Kamchatka flounder (Atheresthes 
evermanni ) by stratum for the 2006 eastern Bering Sea bottom trawl survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

Table 19b.--CPUE, population, and biomass estimates for Kamchatka flounder.
Hauls Hauls Hauls

Total  with  with  with
Stratum hauls catch numbers

g
meas.

10 58 0 0 0 0.00 0.00 0.00 0.00
20 31 0 0 0 0.00 0.00 0.00 0.00

Subtotal 89 0 0 0 0.00 0.00 0.00 0.00

31 69 18 18 18 0.58 0.09 1.99 1.26
32 8 8 8 8 6.28 3.21 17.49 25.95
41 44 4 4 4 0.23 0.02 0.54 0.10
42 31 10 10 10 0.46 0.04 1.28 0.27
43 22 4 4 4 0.14 0.01 0.13 0.01

Subtotal 174 44 44 44 0.66 0.02 1.94 0.31

50 26 26 26 26 2.94 0.25 11.24 4.34
61 60 59 59 59 3.90 0.13 11.51 2.01
62 7 7 7 7 1.29 0.13 1.36 0.12

Subtotal 93 92 92 92 3.49 0.08 10.94 1.24

Total 356 136 136 136 1.30 0.01 4.03 0.17

0.00
0.00
1.06
0.27
2.94
3.72

10
20
30
40
50
60

1.30

0
0

10,985
2,869

11,406
35,176
60,436

0.000
0.000
0.182
0.047
0.189
0.582
1.000

0
0

34,140,384
6,766,194

43,585,467
102,280,690
186,772,735

0.00
0.00
3.30
0.63

11.24
10.82

4.03

0.000
0.000
0.183
0.036
0.233
0.548
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

9,942 37,548,862
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

0.000
0.000
0.322
0.424
0.262
0.344
0.324

0.0
0.0

31.2
33.8
29.0
32.1
31.3

Mean Variance Mean Variance
CPUE CPUE CPUE CPUE 
(kg/ha) (kg/ha) (no./ha) (no./ha)
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Table 19b.--Continued.

Population
Variance

Stratum Population  population
10 0 0.00000E+00 57.00 0 0
20 0 0.00000E+00 30.00 0 0

Subtotal 0 0.00000E+00 86.75 0 0

31 18,790,034 1.13000E+14 68.00 0 40,050,037
32 15,350,350 1.99770E+13 7.00 4,779,822 25,920,877
41 3,411,485 3.74990E+12 43.00 0 7,325,094
42 3,072,561 1.57360E+12 30.00 507,287 5,637,835
43 282,148 3.76840E+10 21.00 0 687,088

Subtotal 40,906,578 1.38340E+14 76.83 17,383,388 64,429,769

50 43,585,467 6.52570E+13 25.00 26,944,395 60,226,538
61 101,404,574 1.55990E+14 59.00 76,162,890 126,646,258
62 876,116 4.87920E+10 6.00 335,601 1,416,631

Subtotal 145,866,157 2.21300E+14 84.03 116,113,943 175,618,370

Total 186,772,735 3.59640E+14 159.92 149,223,873 224,321,597

Biomass
Variance

Stratum Biomass (t) biomass
10 0 0.00000E+00 57.00 0 0
20 0 0.00000E+00 30.00 0 0

Subtotal 0 0.00000E+00 86.75 0 0

31 5,475 7.65007E+06 68.00 0 11,006
32 5,510 2.47109E+06 7.00 1,793 9,228
41 1,455 6.31076E+05 43.00 0 3,060
42 1,115 2.08973E+05 30.00 180 2,050
43 299 3.93672E+04 21.00 0 713

Subtotal 13,854 1.10006E+07 66.46 7,220 20,487

50 11,406 3.69903E+06 25.00 7,444 15,368
61 34,348 1.04606E+07 59.00 27,812 40,885
62 828 5.43549E+04 6.00 258 1,399

Subtotal 46,582 1.42140E+07 84.29 39,042 54,122

Total 60,436 2.52147E+07 172.61 50,493 70,378

Eff. deg.
freedom

Eff. deg.
freedom

95% Confidence limit
Lower Upper

95% Confidence limit
Lower Upper
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Table 20a.--Abundance estimates and mean size of Pacific halibut (Hippoglossus stenolepis ) by 
                   stratum for the 2006 eastern Bering Sea bottom trawl survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

Table 20b.--CPUE, population, and biomass estimates for Pacific halibut.
Hauls Hauls Hauls

Total  with  with  with
Stratum hauls catch numbers

g
meas.

10 58 57 57 57 3.97 0.40 10.82 21.10
20 31 29 29 29 2.79 0.33 2.72 0.26

Subtotal 89 86 86 86 3.57 0.21 8.02 9.08

31 69 67 67 67 4.65 0.26 2.16 0.05
32 8 7 7 7 4.22 1.54 1.25 0.14
41 44 30 30 30 1.67 0.13 0.60 0.02
42 31 29 29 29 4.76 1.19 2.00 0.38
43 22 17 17 17 2.90 0.93 0.61 0.02

Subtotal 174 150 150 150 3.58 0.09 1.48 0.02

50 26 22 22 22 2.62 0.20 0.40 0.00
61 60 55 55 55 2.95 0.20 0.60 0.01
62 7 6 6 6 3.57 1.40 0.89 0.04

Subtotal 93 83 83 83 2.88 0.11 0.56 0.00

Total 356 319 319 319 3.38 0.04 2.89 0.60

3.97
2.79
4.61
2.60
2.62
2.99

10
20
30
40
50
60

3.38

30,947
11,460
47,644
28,003
10,144
28,258

156,456

0.198
0.073
0.305
0.179
0.065
0.181
1.000

84,230,772
11,151,560
21,474,646

9,827,401
1,556,405
5,890,881

134,131,666

10.82
2.72
2.08
0.91
0.40
0.62
2.89

0.628
0.083
0.160
0.073
0.012
0.044
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

18,688 71,172,662
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

0.367
1.028
2.219
2.850
6.518
4.797
1.166

27.3
39.2
52.8
54.4
77.5
69.4
36.8

Mean Variance Mean Variance
CPUE CPUE CPUE CPUE 
(kg/ha) (kg/ha) (no./ha) (no./ha)
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Table 20b.--Continued.

Population
Variance

Stratum Population  population
10 84,230,772 1.28000E+15 57.00 11,941,302 156,520,243
20 11,151,560 4.36000E+12 30.00 6,888,942 15,414,178

Subtotal 95,382,332 1.28000E+15 57.35 23,722,293 167,042,371

31 20,378,031 4.70000E+12 68.00 16,040,571 24,715,491
32 1,096,615 1.05000E+11 7.00 305,287 1,887,942
41 3,736,375 6.94000E+11 43.00 2,052,195 5,420,555
42 4,797,048 2.22000E+12 30.00 1,751,377 7,842,718
43 1,293,978 8.08000E+10 21.00 702,897 1,885,059

Subtotal 31,302,047 7.80000E+12 119.95 25,771,759 36,832,336

50 1,556,405 4.07000E+10 25.00 1,140,632 1,972,179
61 5,320,399 4.42000E+11 59.00 3,976,283 6,664,516
62 570,482 1.67000E+10 6.00 254,192 886,772

Subtotal 7,447,287 5.00000E+11 73.26 6,033,402 8,861,172

Total 134,131,666 1.29000E+15 57.97 62,959,005 205,304,328

Biomass
Variance

Stratum Biomass (t) biomass
10 30,947 2.41207E+07 57.00 21,021 40,873
20 11,460 5.54790E+06 30.00 6,650 16,269

Subtotal 42,406 2.96686E+07 76.86 31,513 53,300

31 43,941 2.31165E+07 68.00 34,325 53,557
32 3,703 1.18644E+06 7.00 1,037 6,368
41 10,451 5.21221E+06 43.00 5,837 15,065
42 11,441 6.84325E+06 30.00 6,091 16,790
43 6,112 4.14447E+06 21.00 1,878 10,346

Subtotal 75,647 4.05028E+07 147.24 63,046 88,248

50 10,144 2.98759E+06 25.00 6,584 13,705
61 25,963 1.53484E+07 59.00 18,045 33,880
62 2,296 5.77345E+05 6.00 436 4,155

Subtotal 38,402 1.89134E+07 81.73 29,705 47,100

Total 156,456 8.90854E+07 279.76 137,768 175,144

Eff. deg. 
freedom

Eff. deg. 
freedom

95% Confidence limit
Lower Upper

95% Confidence limit
Lower Upper
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Table 21.--Abundance estimates and mean size of Bering skate (Bathyraja interrupta ) by stratum
                  for the 2006 eastern Bering Sea bottom trawl survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

0.00
0.00
0.20
0.06
0.79
0.58

10
20
30
40
50
60

0.24

0
0

2,055
623

3,059
5,467

11,204

0.000
0.000
0.183
0.056
0.273
0.488
1.000

0
0

1,012,951
258,853

2,002,194
2,830,788
6,104,786

0.00
0.00
0.10
0.02
0.52
0.30
0.13

0.000
0.000
0.166
0.042
0.328
0.464
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

2,877 1,677,648
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

0.000
0.000
2.029
2.407
1.528
1.931
1.835

0.0
0.0

54.0
71.0
62.2
66.6
64.9
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Table 22.--Abundance estimates and mean size of Alaska skate (Bathyraja parmifera ) by stratum
                  for the 2006 eastern Bering Sea bottom trawl survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

5.01
5.99
9.65
9.06
8.62

13.75

10
20
30
40
50
60

9.16

39,006
24,561
99,721
97,717
33,447

130,058
424,511

0.092
0.058
0.235
0.230
0.079
0.306
1.000

10,693,761
8,450,868

32,875,158
36,015,634

5,550,627
27,583,810

121,169,858

1.37
2.06
3.18
3.34
1.43
2.92
2.61

0.088
0.070
0.271
0.297
0.046
0.228
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

44,862 11,857,656
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

3.648
2.906
3.033
2.713
6.026
4.715
3.503

73.5
70.0
67.4
61.7
84.3
79.2
69.5
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Table 23.--Abundance estimates and mean size of warty sculpin (Myoxocephalus verrucosus ) by 
                 stratum for the 2006 eastern Bering Sea bottom trawl survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

0.05
0.13
0.03
1.28
0.00
0.12

10
20
30
40
50
60

0.35

360
533
308

13,776
0

1,122
16,099

0.022
0.033
0.019
0.856
0.000
0.070
1.000

431,972
458,163
277,657

11,543,723
0

652,313
13,363,828

0.06
0.11
0.03
1.07
0.00
0.07
0.29

0.032
0.034
0.021
0.864
0.000
0.049
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

7,911 7,130,167
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

0.834
1.162
1.109
1.193
0.000
1.720
1.205

41.0
37.7
42.4
42.4
0.0

53.3
42.4
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Table 24.--Abundance estimates and mean size of great sculpin (Myoxocephalus  
polyacanthocephalus ) by stratum for the 2006 eastern Bering Sea bottom trawl survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

1.03
0.37
2.04
0.94
0.13
1.39

10
20
30
40
50
60

1.18

8,029
1,516

21,066
10,164

495
13,185
54,456

0.147
0.028
0.387
0.187
0.009
0.242
1.000

4,999,539
1,281,093
7,675,560
4,539,885

126,576
5,006,262

23,628,913

0.64
0.31
0.74
0.42
0.03
0.53
0.51

0.212
0.054
0.325
0.192
0.005
0.212
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

11,071 4,130,791
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

1.606
1.183
2.745
2.239
3.909
2.634
2.305

39.0
39.0
51.4
46.8
46.1
54.5
48.2
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Table 25.--Abundance estimates and mean size of plain sculpin (Myoxocephalus jaok ) by 
                 stratum for the 2006 eastern Bering Sea bottom trawl survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

4.21
5.61
0.07
0.94
0.00
0.01

10
20
30
40
50
60

1.44

32,791
23,033

738
10,135

0
122

66,819

0.491
0.345
0.011
0.152
0.000
0.002
1.000

67,755,943
41,488,980

513,764
11,141,575

0
58,739

120,959,000

8.70
10.11

0.05
1.03
0.00
0.01
2.61

0.560
0.343
0.004
0.092
0.000
0.000
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

13,881 28,787,046
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

0.484
0.555
1.436
0.910
0.000
2.070
0.552

34.3
33.1
40.7
45.2
0.0
0.0

34.4
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Table 26.--Abundance estimates and mean size of bigmouth sculpin (Hemitripterus bolini ) by 
                 stratum for the 2006 eastern Bering Sea bottom trawl survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

0.00
0.00
0.65
0.78
0.60
1.34

10
20
30
40
50
60

0.65

0
0

6,749
8,360
2,346

12,660
30,116

0.000
0.000
0.224
0.278
0.078
0.420
1.000

0
0

1,056,749
1,423,996

710,368
3,156,152
6,347,264

0.00
0.00
0.10
0.13
0.18
0.33
0.14

0.000
0.000
0.166
0.224
0.112
0.497
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

7,841 1,732,311
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

0.000
0.000
6.387
5.871
3.303
4.011
4.745

0.0
0.0

62.082
58.759
62.068
53.932
56.567
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Table 27.--Abundance estimates and mean size of wattled eelpout (Lycodes palearis ) by stratum
                 for the 2006 eastern Bering Sea bottom trawl survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

0.00
0.00
0.29
0.62
0.03
0.16

10
20
30
40
50
60

0.24

0
0

2,951
6,731

116
1,526

11,324

0.000
0.000
0.261
0.594
0.010
0.135
1.000

0
0

17,351,065
31,157,523

808,522
7,408,412

56,725,523

0.00
0.00
1.68
2.89
0.21
0.78
1.22

0.000
0.000
0.306
0.549
0.014
0.131
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

3,358 16,025,707
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

0.000
0.000
0.170
0.216
0.143
0.206
0.200

0.0
41.0
39.2
36.2
46.6
37.6
37.0
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Table 28.--Abundance estimates and mean size of shortfin eelpout (Lycodes brevipes ) by stratum
                 for the 2006 eastern Bering Sea bottom trawl survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

0.00
0.00
0.04
0.56
0.05
2.64

10
20
30
40
50
60

0.68

0
0

406
6,010

176
24,950
31,542

0.000
0.000
0.013
0.191
0.006
0.791
1.000

0
0

8,156,463
104,188,285

3,855,120
327,100,976
443,300,844

0.00
0.00
0.79
9.66
0.99

34.59
9.57

0.000
0.000
0.018
0.235
0.009
0.738
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

11,045 151,926,095
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

0.000
0.000
0.050
0.058
0.046
0.076
0.071

0.0
0.0

21.5
23.0
23.0
25.8
25.2
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Table 29.--Abundance estimates and mean size of marbled eelpout (Lycodes raridens ) by 
                 stratum for the 2006 eastern Bering Sea bottom trawl survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

0.00
0.00
0.00
0.16
0.00
0.00

10
20
30
40
50
60

0.04

0
0
0

1,694
0

31
1,726

0.000
0.000
0.000
0.982
0.000
0.018
1.000

0
0
0

1,267,424
0

28,770
1,296,194

0.00
0.00
0.00
0.12
0.00
0.00
0.03

0.000
0.000
0.000
0.978
0.000
0.022
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

1,492 1,112,781
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

0.000
0.000
0.000
1.337
0.000
1.092
1.331

0.0
0.0
0.0

59.0
0.0
0.0

59.0
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Table 30.--Abundance estimates and mean size of sturgeon poacher (Podothecus acipenserinus ) 
                 stratum for the 2006 eastern Bering Sea bottom trawl survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

0.35
0.85
0.73
0.54
0.07
0.00

10
20
30
40
50
60

0.43

2,705
3,490
7,545
5,820

257
41

19,857

0.136
0.176
0.380
0.293
0.013
0.002
1.000

35,680,653
58,716,926

111,520,859
82,388,788

2,674,584
660,802

291,642,611

4.58
14.31
10.80

7.64
0.69
0.07
6.29

0.122
0.201
0.382
0.282
0.009
0.002
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

5,235 65,706,452
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

0.076
0.059
0.068
0.071
0.096
0.062
0.068

-   
-   
-   
-   
-   
-   
-   
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Table 31.--Abundance estimates and mean size of Bering poacher (Ocella dodecaerdron ) by 
                 stratum for the 2006 eastern Bering Sea bottom trawl survey. 

Stratum

aVariances and abundance estimates are given in Appendix D.
bDifferences in sums of estimates and totals are due to rounding.

0.06
0.01
0.00
0.00
0.00
0.00

10
20
30
40
50
60

0.01

440
58
23

0
0
0

521

0.845
0.111
0.045
0.000
0.000
0.000
1.000

17,416,912
2,062,210

473,588
0
0
0

19,952,710

2.24
0.50
0.05
0.00
0.00
0.00
0.43

0.873
0.103
0.024
0.000
0.000
0.000
1.000

Mean
CPUE
(kg/ha)

Mean
CPUE

(no./ha)
Estimated
biomass (t)a

Proportion
of

estimated
biomass

Estimated
population
numbersb

Proportion
of

estimated
population

215 9,416,518
All Strata
95% confidence
interval

± ±

Mean
weight

(kg)

Mean
length
(cm)

0.025
0.028
0.049
0.000
0.000
0.000
0.026

-   
-   
-   
-   
-   
-   
-   
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Appendix A: List of Species Encountered

Appendix A lists all fish and invertebrate species taken during the AFSC’s 2006 
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Appendix B: Station Data, 2006 Eastern Bering Sea Trawl Survey

Appendix B contains station data by vessel for the 405 successfully completed standard 

survey stations. In using the tables, the following should be noted: 

1. Time represents the nearest hour at the start of the tow. 

2. Haul numbers are not always sequential because unsatisfactory hauls were omitted.

3. All longitudes are in the Western Hemisphere and latitudes in the Northern  

    Hemisphere.  Geodetic positions are displayed as degrees and decimal minutes. 

4. Net width codes are as follows: 

                  M = Net width was measured by net mensuration gear. 

      F = Net width was estimated from a function of wire out or wire out and net height. 

List of Tables 

Appendix B Table 1 – Haul data for stations sampled by the FV Arcturus.

Appendix B Table 2 – Haul data for stations sampled by the FV Northwest Explorer.
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Appendix C: Rank Order of Relative Abundance of Fish and Invertebrates 

Appendix C ranks all fish and invertebrates caught during the 2006 eastern Bering Sea 

bottom trawl survey by descending unweighted CPUE (kg/ha). 
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Appendix D:  Population Estimates by Sex and Size Groups for 
Principal Fish Species

Appendix D presents estimates of the numbers of individuals within the overall 
survey area by sex and size group for principal fish species. 

List of Tables 

Population estimates by sex and size group from the 2006 eastern Bering Sea 
bottom trawl survey.

Appendix D Table 1 - walleye pollock 
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Appendix D Table 3 – yellowfin sole

Appendix D Table 4 - northern and southern rock sole grouped

Appendix D Table 5 - flathead sole and Bering flounder grouped

Appendix D Table 6- Alaska plaice

Appendix D Table 7 – Greenland turbot

Appendix D Table 8 – arrowtooth flounder

Appendix D Table 9 – Kamchatka flounder

Appendix D Table 10 – Pacific halibut 
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Appendix D Table 1.-- Population estimates by sex and size for walleye pollock (Theragra 
chalcogramma ) from the 2006 eastern Bering Sea bottom trawl survey.

Length 
(mm) Males Females Unsexed Total Proportion Cummulative 

proportion
40 0 0 102,193 102,193 0.0000 0.0000
60 0 0 205,325 205,325 0.0000 0.0001
70 0 0 2,420,385 2,420,385 0.0006 0.0006
80 0 0 38,011,035 38,011,035 0.0088 0.0094
90 0 0 124,630,885 124,630,885 0.0289 0.0383
100 0 0 159,541,377 159,541,377 0.0370 0.0753
110 0 0 134,255,187 134,255,187 0.0311 0.1064
120 0 0 82,623,450 82,623,450 0.0192 0.1256
130 0 0 61,229,642 61,229,642 0.0142 0.1398
140 0 0 60,277,713 60,277,713 0.0140 0.1537
150 0 0 43,290,147 43,290,147 0.0100 0.1638
160 3,110,491 3,111,506 14,939,951 21,161,948 0.0049 0.1687
170 1,303,016 2,202,553 4,367,266 7,872,835 0.0018 0.1705
180 1,459,748 3,484,884 2,783,445 7,728,078 0.0018 0.1723
190 2,170,271 3,016,842 337,670 5,524,783 0.0013 0.1736
200 3,533,093 3,631,876 1,058,038 8,223,007 0.0019 0.1755
210 2,321,640 1,703,533 469,396 4,494,569 0.0010 0.1765
220 5,494,424 1,886,405 0 7,380,828 0.0017 0.1782
230 3,157,125 4,001,742 0 7,158,867 0.0017 0.1799
240 5,491,159 4,812,765 0 10,303,924 0.0024 0.1823
250 2,041,499 1,981,543 0 4,023,042 0.0009 0.1832
260 3,915,401 5,567,985 469,396 9,952,782 0.0023 0.1855
270 4,172,094 4,794,530 0 8,966,625 0.0021 0.1876
280 3,871,841 3,388,786 0 7,260,627 0.0017 0.1893
290 3,261,018 3,382,191 0 6,643,209 0.0015 0.1908
300 2,461,324 2,693,134 0 5,154,458 0.0012 0.1920
310 1,571,751 2,425,087 147,530 4,144,368 0.0010 0.1930
320 2,533,224 3,525,840 0 6,059,064 0.0014 0.1944
330 3,330,554 3,030,476 0 6,361,030 0.0015 0.1959
340 5,454,784 3,857,224 0 9,312,008 0.0022 0.1980
350 5,592,806 2,257,803 0 7,850,609 0.0018 0.1998
360 8,609,635 5,153,370 0 13,763,004 0.0032 0.2030
370 13,546,252 7,129,101 0 20,675,353 0.0048 0.2078
380 33,492,420 15,195,964 0 48,688,384 0.0113 0.2191
390 26,738,259 20,515,719 0 47,253,978 0.0110 0.2301
400 64,590,568 34,766,604 0 99,357,172 0.0230 0.2531
410 58,308,673 37,638,350 0 95,947,023 0.0222 0.2753
420 110,820,146 67,315,934 0 178,136,081 0.0413 0.3166
430 104,425,339 71,995,835 0 176,421,174 0.0409 0.3575
440 156,350,944 112,419,838 0 268,770,783 0.0623 0.4198
450 140,490,827 98,718,169 0 239,208,996 0.0554 0.4753
460 165,157,316 139,623,352 0 304,780,668 0.0706 0.5459
470 131,105,454 104,136,349 0 235,241,804 0.0545 0.6004
480 148,347,289 135,597,596 0 283,944,885 0.0658 0.6663
490 107,061,027 84,641,309 71,748 191,774,084 0.0445 0.7107
500 124,522,423 105,720,001 0 230,242,424 0.0534 0.7641
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Appendix D Table 1.--Continued.

Length 
(mm) Males Females Unsexed Total Proportion Cummulative 

proportion
510 75,510,055 70,482,593 0 145,992,647 0.0338 0.7979
520 85,683,530 77,836,464 0 163,519,994 0.0379 0.8358
530 52,671,603 57,410,951 0 110,082,554 0.0255 0.8613
540 47,534,201 62,870,862 0 110,405,063 0.0256 0.8869
550 34,346,409 45,819,486 0 80,165,895 0.0186 0.9055
560 30,155,388 43,049,789 0 73,205,176 0.0170 0.9225
570 22,013,131 38,936,126 0 60,949,257 0.0141 0.9366
580 21,203,015 34,619,426 0 55,822,441 0.0129 0.9495
590 14,466,023 26,001,758 0 40,467,781 0.0094 0.9589
600 11,948,942 22,607,886 31,668 34,588,496 0.0080 0.9669
610 8,576,584 16,598,903 63,336 25,238,823 0.0059 0.9728
620 6,243,476 15,296,147 0 21,539,623 0.0050 0.9778
630 5,490,302 12,873,352 0 18,363,654 0.0043 0.9820
640 4,808,696 10,302,599 31,668 15,142,963 0.0035 0.9855
650 2,979,954 7,726,316 63,336 10,769,606 0.0025 0.9880
660 3,599,298 8,043,122 61,005 11,703,425 0.0027 0.9908
670 1,546,334 5,461,208 0 7,007,541 0.0016 0.9924
680 2,325,587 5,654,594 31,668 8,011,849 0.0019 0.9942
690 1,349,632 3,814,736 63,336 5,227,705 0.0012 0.9954
700 1,053,850 4,229,578 63,336 5,346,764 0.0012 0.9967
710 754,322 2,218,655 31,668 3,004,645 0.0007 0.9974
720 579,036 2,174,457 95,004 2,848,498 0.0007 0.9980
730 973,908 1,197,451 0 2,171,360 0.0005 0.9985
740 260,324 1,726,743 31,668 2,018,735 0.0005 0.9990
750 409,445 1,121,523 31,668 1,562,636 0.0004 0.9994
760 260,204 595,085 0 855,289 0.0002 0.9996
770 249,497 544,183 0 793,679 0.0002 0.9998
780 27,264 208,645 0 235,909 0.0001 0.9998
790 0 150,950 0 150,950 0.0000 0.9998
800 0 238,982 60,441 299,422 0.0001 0.9999
810 29,920 122,896 0 152,816 0.0000 1.0000
830 0 55,197 0 55,197 0.0000 1.0000
840 0 147,530 0 147,530 0.0000 1.0000

TOTAL 1,896,863,767 1,685,462,388 731,891,583 4,314,217,738 1.0000 1.0000
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Appendix D Table 2.-- Population estimates by sex and size for Pacific cod (Gadus macrocephalus)
from the 2006 eastern Bering Sea bottom trawl survey.

Length 
(mm) Males Females Unsexed Total Proportion Cummulative 

proportion
50 0 0 27,307 27,307 0.0001 0.0001
60 0 0 0 0 0.0000 0.0001
70 17,954 0 122,429 140,382 0.0004 0.0004
80 0 0 238,054 238,054 0.0006 0.0010
90 276,394 27,340 1,005,150 1,308,884 0.0033 0.0044
100 226,925 160,730 2,885,758 3,273,413 0.0083 0.0127
110 2,205,895 1,231,169 7,483,080 10,920,144 0.0277 0.0404
120 1,694,498 2,061,187 9,391,562 13,147,248 0.0334 0.0737
130 2,411,136 2,431,546 9,021,785 13,864,468 0.0352 0.1089
140 4,383,070 3,612,235 6,707,589 14,702,894 0.0373 0.1462
150 3,751,983 3,934,394 5,343,584 13,029,961 0.0331 0.1793
160 4,244,954 5,025,704 1,863,095 11,133,753 0.0283 0.2076
170 4,331,067 5,416,015 965,168 10,712,250 0.0272 0.2347
180 5,539,804 5,599,970 512,712 11,652,486 0.0296 0.2643
190 4,248,265 4,739,997 114,465 9,102,727 0.0231 0.2874
200 3,933,937 3,856,345 112,991 7,903,272 0.0201 0.3075
210 2,543,382 2,209,345 0 4,752,727 0.0121 0.3195
220 1,820,312 1,593,870 0 3,414,182 0.0087 0.3282
230 1,171,487 948,379 0 2,119,867 0.0054 0.3336
240 919,897 818,736 0 1,738,633 0.0044 0.3380
250 1,069,662 764,104 0 1,833,766 0.0047 0.3426
260 960,759 823,339 0 1,784,098 0.0045 0.3472
270 1,023,199 1,071,483 0 2,094,682 0.0053 0.3525
280 1,316,591 1,465,058 0 2,781,649 0.0071 0.3595
290 1,845,725 1,861,437 30,404 3,737,566 0.0095 0.3690
300 2,786,291 2,660,388 0 5,446,680 0.0138 0.3828
310 3,743,982 2,404,611 0 6,148,593 0.0156 0.3984
320 4,124,258 3,879,036 0 8,003,293 0.0203 0.4188
330 3,684,884 4,198,291 0 7,883,176 0.0200 0.4388
340 4,078,129 4,484,798 0 8,562,926 0.0217 0.4605
350 4,199,236 3,768,157 0 7,967,393 0.0202 0.4807
360 5,044,756 4,800,459 0 9,845,215 0.0250 0.5057
370 4,293,181 4,263,050 0 8,556,231 0.0217 0.5274
380 5,335,419 4,353,116 0 9,688,535 0.0246 0.5520
390 4,457,284 3,744,043 0 8,201,327 0.0208 0.5728
400 4,098,289 3,817,840 0 7,916,128 0.0201 0.5929
410 3,622,031 3,151,555 0 6,773,586 0.0172 0.6101
420 3,025,242 3,470,223 0 6,495,465 0.0165 0.6266
430 2,937,490 2,279,485 0 5,216,975 0.0132 0.6398
440 3,217,444 2,340,243 0 5,557,686 0.0141 0.6539
450 2,322,850 2,380,614 0 4,703,463 0.0119 0.6659
460 2,206,604 2,708,174 0 4,914,778 0.0125 0.6783
470 2,218,799 1,909,754 0 4,128,553 0.0105 0.6888
480 2,463,268 2,632,313 0 5,095,581 0.0129 0.7017
490 2,538,749 2,222,955 0 4,761,704 0.0121 0.7138
500 3,516,211 2,683,347 0 6,199,558 0.0157 0.7296
510 3,063,746 2,423,696 0 5,487,441 0.0139 0.7435
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Appendix D Table 2.--Continued.
Length 
(mm) Males Females Unsexed Total Proportion Cummulative 

proportion
520 3,135,849 2,540,934 0 5,676,783 0.0144 0.7579
530 2,892,123 1,830,770 0 4,722,892 0.0120 0.7699
540 3,143,702 2,512,738 0 5,656,440 0.0144 0.7842
550 2,072,421 2,369,199 0 4,441,620 0.0113 0.7955
560 3,009,670 2,899,028 0 5,908,698 0.0150 0.8105
570 1,563,263 1,861,173 0 3,424,436 0.0087 0.8192
580 2,433,900 1,721,612 0 4,155,512 0.0105 0.8297
590 1,144,518 1,793,963 0 2,938,481 0.0075 0.8372
600 1,724,565 1,428,283 0 3,152,848 0.0080 0.8452
610 1,542,981 1,852,119 0 3,395,100 0.0086 0.8538
620 1,452,114 1,640,268 0 3,092,382 0.0078 0.8616
630 1,337,855 2,115,881 0 3,453,736 0.0088 0.8704
640 1,612,130 1,305,325 0 2,917,455 0.0074 0.8778
650 1,580,103 1,285,744 0 2,865,847 0.0073 0.8851
660 1,698,178 1,496,993 0 3,195,171 0.0081 0.8932
670 877,140 1,092,992 0 1,970,132 0.0050 0.8982
680 1,650,310 1,468,109 0 3,118,418 0.0079 0.9061
690 719,956 942,847 0 1,662,803 0.0042 0.9103
700 1,189,140 1,126,467 0 2,315,607 0.0059 0.9162
710 860,419 1,084,981 0 1,945,401 0.0049 0.9211
720 840,038 1,054,084 0 1,894,122 0.0048 0.9260
730 773,829 1,289,018 0 2,062,847 0.0052 0.9312
740 951,951 1,221,694 0 2,173,645 0.0055 0.9367
750 689,790 1,147,215 0 1,837,004 0.0047 0.9414
760 802,282 1,108,200 0 1,910,483 0.0048 0.9462
770 714,881 665,050 0 1,379,931 0.0035 0.9497
780 812,443 1,036,595 0 1,849,038 0.0047 0.9544
790 519,704 908,776 0 1,428,481 0.0036 0.9580
800 680,864 1,190,349 0 1,871,213 0.0047 0.9628
810 785,120 838,110 0 1,623,229 0.0041 0.9669
820 764,375 902,459 0 1,666,834 0.0042 0.9711
830 289,466 899,533 0 1,188,999 0.0030 0.9741
840 420,636 946,997 0 1,367,634 0.0035 0.9776
850 635,952 639,401 0 1,275,353 0.0032 0.9809
860 403,614 699,260 0 1,102,874 0.0028 0.9837
870 240,274 397,492 0 637,766 0.0016 0.9853
880 271,350 877,447 0 1,148,797 0.0029 0.9882
890 198,089 310,030 0 508,119 0.0013 0.9895
900 194,722 457,600 91,196 743,518 0.0019 0.9914
910 191,245 301,282 0 492,526 0.0012 0.9926
920 326,769 257,368 0 584,137 0.0015 0.9941
930 151,450 175,033 0 326,483 0.0008 0.9949
940 62,146 250,557 0 312,702 0.0008 0.9957
950 99,092 103,032 0 202,124 0.0005 0.9962
960 97,950 256,714 0 354,665 0.0009 0.9971
970 26,718 258,694 0 285,412 0.0007 0.9979
980 0 46,148 0 46,148 0.0001 0.9980
990 83,440 155,721 0 239,160 0.0006 0.9986
1000 0 161,965 0 161,965 0.0004 0.9990

159



Appendix D Table 2.--Continued.
Length 
(mm) Males Females Unsexed Total Proportion Cummulative 

proportion
1010 0 84,075 0 84,075 0.0002 0.9992
1020 53,108 27,416 0 80,524 0.0002 0.9994
1030 0 82,662 0 82,662 0.0002 0.9996
1040 0 48,918 0 48,918 0.0001 0.9997
1060 0 29,532 0 29,532 0.0001 0.9998
1090 0 72,019 0 72,019 0.0002 1.0000

TOTAL 174,636,669 173,498,400 45,916,331 394,051,399 1.0000 1.0000
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Appendix D Table 3.-- Population estimates by sex and size for yellowfin sole (Limanda aspera)
from the 2006 eastern Bering Sea bottom trawl survey.

Length 
(mm) Males Females Unsexed Total Proportion Cummulative 

proportion
60 191,885 0 0 191,885 0.0000 0.0000
80 1,551,988 1,621,851 210,984 3,384,822 0.0004 0.0004
90 6,507,652 9,780,901 86,230 16,374,783 0.0019 0.0024
100 24,677,664 25,139,643 1,141,150 50,958,457 0.0060 0.0084
110 14,048,671 18,054,961 4,333,590 36,437,223 0.0043 0.0127
120 33,375,747 34,357,306 3,079,367 70,812,420 0.0084 0.0211
130 51,561,508 41,588,913 1,516,249 94,666,670 0.0112 0.0323
140 51,928,093 56,585,318 2,587,168 111,100,579 0.0132 0.0454
150 65,128,340 57,304,572 1,353,807 123,786,719 0.0147 0.0601
160 73,223,387 77,777,431 689,839 151,690,657 0.0180 0.0780
170 86,308,512 79,395,584 431,149 166,135,246 0.0197 0.0977
180 88,034,692 98,911,437 1,207,218 188,153,346 0.0223 0.1200
190 88,893,961 88,130,851 431,149 177,455,961 0.0210 0.1410
200 114,204,987 114,407,489 776,069 229,388,544 0.0272 0.1681
210 138,044,747 137,153,684 603,609 275,802,040 0.0326 0.2008
220 192,999,044 189,824,814 689,839 383,513,697 0.0454 0.2462
230 224,007,167 196,696,689 689,839 421,393,695 0.0499 0.2961
240 239,507,753 226,606,901 862,298 466,976,953 0.0553 0.3513
250 246,642,201 230,306,364 344,919 477,293,485 0.0565 0.4078
260 245,483,495 259,702,027 431,149 505,616,671 0.0598 0.4677
270 243,489,679 247,167,467 344,919 491,002,066 0.0581 0.5258
280 249,913,315 247,531,100 172,460 497,616,875 0.0589 0.5847
290 248,576,840 231,256,698 172,460 480,005,998 0.0568 0.6415
300 278,239,463 272,144,456 172,460 550,556,378 0.0652 0.7067
310 258,001,391 263,888,359 172,460 522,062,209 0.0618 0.7685
320 249,606,965 270,985,889 344,919 520,937,774 0.0617 0.8301
330 182,417,041 243,100,461 0 425,517,501 0.0504 0.8805
340 91,998,946 255,015,750 431,149 347,445,845 0.0411 0.9216
350 49,132,943 202,804,751 689,839 252,627,533 0.0299 0.9515
360 18,227,625 159,649,830 258,690 178,136,145 0.0211 0.9726
370 9,615,241 96,510,025 258,690 106,383,956 0.0126 0.9852
380 1,124,380 51,545,363 86,230 52,755,973 0.0062 0.9914
390 142,730 36,518,212 0 36,660,941 0.0043 0.9958
400 0 17,176,762 86,230 17,262,992 0.0020 0.9978
410 0 11,858,027 0 11,858,027 0.0014 0.9992
420 0 2,487,642 0 2,487,642 0.0003 0.9995
430 0 665,794 0 665,794 0.0001 0.9996
440 0 1,483,815 0 1,483,815 0.0002 0.9998
450 314,305 1,622,126 0 1,936,431 0.0002 1.0000
TOTAL 3,867,122,357 4,556,759,261 24,656,126 8,448,537,744 1.0000 1.0000
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Appendix D Table 4.--Population estimates by sex and size for northern and southern rock sole 
                     (Lepidopsetta spp.) from the 2006 eastern Bering Sea bottom trawl survey.

Length 
(mm) Males Females Unsexed Total Proportion Cummulative 

proportion
50 0 0 785,556 785,556 0.0001 0.0001
60 668,118 0 0 668,118 0.0000 0.0001
70 2,510,184 773,372 6,449,252 9,732,808 0.0006 0.0007
80 8,590,587 7,915,726 12,627,484 29,133,797 0.0019 0.0027
90 26,726,164 19,450,788 25,170,445 71,347,397 0.0047 0.0074
100 126,490,565 92,876,044 135,213,255 354,579,863 0.0235 0.0309
110 275,784,714 196,099,251 203,781,486 675,665,451 0.0448 0.0757
120 389,496,414 298,233,059 159,074,915 846,804,389 0.0561 0.1318
130 401,669,209 361,361,713 184,966,904 947,997,826 0.0628 0.1946
140 501,138,594 452,563,912 202,311,981 1,156,014,487 0.0766 0.2711
150 530,522,488 499,771,131 136,907,649 1,167,201,268 0.0773 0.3485
160 488,326,219 405,780,595 43,664,427 937,771,241 0.0621 0.4106
170 449,903,230 347,818,646 16,000,964 813,722,840 0.0539 0.4645
180 365,093,572 312,323,797 4,966,818 682,384,186 0.0452 0.5097
190 289,981,483 218,749,886 795,893 509,527,262 0.0338 0.5435
200 235,192,232 202,425,480 491,537 438,109,249 0.0290 0.5725
210 218,509,784 200,056,788 283,733 418,850,306 0.0277 0.6002
220 243,824,369 186,729,378 198,613 430,752,361 0.0285 0.6288
230 220,096,857 164,978,374 397,227 385,472,458 0.0255 0.6543
240 190,626,832 136,998,403 255,360 327,880,595 0.0217 0.6760
250 195,398,778 161,207,205 312,107 356,918,090 0.0236 0.6997
260 204,517,535 156,189,861 368,853 361,076,249 0.0239 0.7236
270 278,737,690 133,117,074 397,227 412,251,991 0.0273 0.7509
280 371,666,112 139,856,826 198,613 511,721,552 0.0339 0.7848
290 371,261,084 142,032,034 340,480 513,633,599 0.0340 0.8189
300 346,799,113 125,378,973 510,720 472,688,806 0.0313 0.8502
310 217,125,666 156,462,510 482,347 374,070,522 0.0248 0.8749
320 115,439,741 140,609,664 226,987 256,276,391 0.0170 0.8919
330 64,553,764 226,351,634 170,240 291,075,638 0.0193 0.9112
340 27,287,310 273,295,210 85,120 300,667,641 0.0199 0.9311
350 17,834,377 278,830,237 28,373 296,692,987 0.0197 0.9508
360 11,973,601 292,548,395 28,373 304,550,370 0.0202 0.9710
370 4,170,366 183,107,506 0 187,277,872 0.0124 0.9834
380 3,286,802 112,048,560 0 115,335,362 0.0076 0.9910
390 1,416,065 69,212,726 0 70,628,791 0.0047 0.9957
400 60,022 31,647,497 0 31,707,519 0.0021 0.9978
410 0 16,374,433 0 16,374,433 0.0011 0.9989
420 0 7,214,579 0 7,214,579 0.0005 0.9994
430 126,900 3,955,832 0 4,082,733 0.0003 0.9996
440 0 2,435,057 349,670 2,784,727 0.0002 0.9998
450 0 616,117 0 616,117 0.0000 0.9998
460 1,859,346 0 0 1,859,346 0.0001 1.0000
470 0 145,148 0 145,148 0.0000 1.0000
510 0 24,381 0 24,381 0.0000 1.0000
560 266,264 0 0 266,264 0.0000 1.0000

TOTAL 7,198,932,153 6,757,567,803 1,137,842,610 15,094,342,566 1.0000 1.0000
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Appendix D Table 5.-- Population estimates by sex and size for flathead sole and Bering flounder      
(Hippoglossoides  spp.) from the 2006 eastern Bering Sea bottom trawl survey.

Length 
(mm) Males Females Unsexed Total Proportion Cummulative 

proportion
40 0 124,232 0 124,232 0.0001 0.0001
50 0 58,475 49,687 108,162 0.0001 0.0001
60 0 53,108 171,111 224,219 0.0001 0.0002
70 637,729 404,660 74,892 1,117,281 0.0005 0.0008
80 268,835 350,498 0 619,333 0.0003 0.0010
90 109,777 281,104 146,538 537,419 0.0003 0.0013
100 683,914 536,020 157,191 1,377,125 0.0007 0.0020
110 1,545,958 986,022 412,991 2,944,972 0.0014 0.0034
120 5,108,509 2,797,877 540,416 8,446,802 0.0040 0.0074
130 7,432,664 6,025,795 1,620,766 15,079,224 0.0072 0.0146
140 13,701,744 9,884,512 1,752,492 25,338,747 0.0121 0.0267
150 18,792,983 15,363,346 1,551,448 35,707,778 0.0171 0.0438
160 22,097,206 19,475,879 0 41,573,085 0.0199 0.0636
170 28,373,414 24,491,828 0 52,865,242 0.0253 0.0889
180 32,395,126 27,362,611 0 59,757,737 0.0286 0.1175
190 25,680,891 26,350,531 0 52,031,422 0.0249 0.1423
200 32,931,917 31,168,679 0 64,100,595 0.0306 0.1729
210 30,561,667 27,793,967 0 58,355,634 0.0279 0.2008
220 30,821,328 25,718,045 0 56,539,373 0.0270 0.2278
230 30,401,217 21,062,407 0 51,463,624 0.0246 0.2524
240 36,434,619 27,018,882 0 63,453,501 0.0303 0.2828
250 28,930,231 33,763,027 0 62,693,259 0.0300 0.3127
260 38,483,715 41,756,960 0 80,240,675 0.0383 0.3511
270 40,516,115 44,306,026 0 84,822,141 0.0405 0.3916
280 51,147,876 49,113,630 0 100,261,506 0.0479 0.4395
290 57,649,923 41,063,959 0 98,713,881 0.0472 0.4867
300 62,664,633 50,898,846 0 113,563,478 0.0543 0.5409
310 63,377,441 49,814,866 0 113,192,307 0.0541 0.5950
320 73,676,390 48,188,549 0 121,864,939 0.0582 0.6532
330 67,790,392 43,461,274 0 111,251,666 0.0532 0.7064
340 59,435,863 49,933,626 0 109,369,488 0.0523 0.7587
350 53,247,517 42,043,848 0 95,291,366 0.0455 0.8042
360 41,084,862 39,414,309 0 80,499,171 0.0385 0.8427
370 32,208,569 35,017,515 0 67,226,084 0.0321 0.8748
380 20,824,571 34,072,032 0 54,896,603 0.0262 0.9010
390 16,813,778 23,956,292 0 40,770,070 0.0195 0.9205
400 6,700,936 26,100,199 0 32,801,134 0.0157 0.9362
410 6,273,526 19,778,126 0 26,051,652 0.0124 0.9486
420 2,944,771 23,169,332 0 26,114,103 0.0125 0.9611
430 886,082 14,794,120 0 15,680,202 0.0075 0.9686
440 757,160 19,255,016 0 20,012,177 0.0096 0.9781
450 327,961 12,722,970 0 13,050,932 0.0062 0.9844
460 115,064 13,605,092 0 13,720,156 0.0066 0.9909
470 87,318 6,889,064 0 6,976,382 0.0033 0.9943
480 0 5,995,285 0 5,995,285 0.0029 0.9971
490 0 2,027,997 0 2,027,997 0.0010 0.9981
500 0 2,303,431 0 2,303,431 0.0011 0.9992
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Appendix D Table 5.--Continued.

Length 
(mm) Males Females Unsexed Total Proportion Cummulative 

proportion
510 0 759,062 0 759,062 0.0004 0.0004
520 0 701,525 0 701,525 0.0003 0.0003
530 0 115,064 0 115,064 0.0001 0.0001
600 90,466 0 0 90,466 0.0000 0.0000

TOTAL 1,044,014,659 1,042,329,519 6,477,532 2,092,821,710 1.0000 1.0000
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Appendix D Table 6.-- Population estimates by sex and size for Alaska plaice (Pleuronectes
quadrituberculatus ) from the 2006 eastern Bering Sea bottom trawl survey.

Length 
(mm) Males Females Unsexed Total Proportion Cummulative 

proportion
80 28,353 0 0 28,353 0.0000 0.0000
100 102,424 176,259 0 278,683 0.0004 0.0004
110 223,697 200,255 0 423,952 0.0006 0.0010
120 854,740 234,431 0 1,089,170 0.0015 0.0024
130 588,109 302,658 0 890,767 0.0012 0.0036
140 1,107,843 758,640 0 1,866,483 0.0025 0.0061
150 849,965 377,412 0 1,227,377 0.0016 0.0077
160 1,066,553 1,441,654 0 2,508,207 0.0033 0.0111
170 1,289,175 1,252,531 0 2,541,706 0.0034 0.0145
180 1,526,163 2,453,990 0 3,980,153 0.0053 0.0198
190 3,159,475 1,912,862 0 5,072,337 0.0068 0.0265
200 3,996,006 3,709,689 0 7,705,695 0.0103 0.0368
210 4,239,977 3,953,517 0 8,193,494 0.0109 0.0477
220 6,404,422 5,591,520 0 11,995,941 0.0160 0.0637
230 5,953,465 6,410,807 0 12,364,272 0.0165 0.0802
240 6,099,549 6,072,684 0 12,172,233 0.0162 0.0964
250 8,081,864 6,042,615 0 14,124,479 0.0188 0.1153
260 9,604,268 6,737,531 0 16,341,799 0.0218 0.1371
270 8,782,057 7,204,551 0 15,986,609 0.0213 0.1584
280 13,783,357 9,917,276 0 23,700,632 0.0316 0.1900
290 13,500,597 9,145,344 0 22,645,941 0.0302 0.2202
300 18,591,850 8,521,351 0 27,113,200 0.0361 0.2563
310 18,491,379 9,707,615 0 28,198,994 0.0376 0.2939
320 27,357,241 8,668,150 0 36,025,391 0.0480 0.3419
330 32,284,277 9,335,464 0 41,619,741 0.0555 0.3974
340 40,637,031 9,351,799 0 49,988,830 0.0666 0.4641
350 36,912,933 8,661,428 0 45,574,362 0.0608 0.5248
360 35,108,512 14,980,100 0 50,088,612 0.0668 0.5916
370 23,139,742 12,355,988 0 35,495,729 0.0473 0.6389
380 16,551,312 16,020,262 0 32,571,574 0.0434 0.6823
390 10,248,160 19,444,154 0 29,692,314 0.0396 0.7219
400 5,026,986 19,350,757 0 24,377,743 0.0325 0.7544
410 3,809,249 24,996,078 0 28,805,327 0.0384 0.7928
420 1,576,711 23,176,567 0 24,753,278 0.0330 0.8258
430 643,275 23,526,726 0 24,170,001 0.0322 0.8580
440 559,675 20,140,495 0 20,700,169 0.0276 0.8856
450 221,729 17,721,900 0 17,943,630 0.0239 0.9096
460 0 12,387,145 0 12,387,145 0.0165 0.9261
470 29,256 12,833,694 0 12,862,950 0.0171 0.9432
480 29,834 10,949,233 0 10,979,068 0.0146 0.9579
490 0 6,785,631 0 6,785,631 0.0090 0.9669
500 90,317 6,927,097 0 7,017,414 0.0094 0.9763
510 73,409 5,211,713 0 5,285,122 0.0070 0.9833
520 98,041 4,034,278 0 4,132,318 0.0055 0.9888
530 0 3,386,901 0 3,386,901 0.0045 0.9933
540 0 1,900,336 0 1,900,336 0.0025 0.9959
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Appendix D Table 6.--Continued.

Length 
(mm) Males Females Unsexed Total Proportion

Cummulative 
proportion

550 0 1,805,650 0 1,805,650 0.0024 0.9982
560 0 494,878 0 494,878 0.0007 0.9989
570 0 451,932 0 451,932 0.0006 0.9995
580 0 195,234 0 195,234 0.0003 0.9998
590 0 96,017 0 96,017 0.0001 0.9999
600 0 53,821 0 53,821 0.0001 1.0000
Total 362,722,977 387,368,619 0 750,091,596 1.0000 1.0000
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Appendix D Table 7.-- Population estimates by sex and size for Greenland turbot (Reinhardtius 
hippoglossoides)  from the 2006 eastern Bering Sea bottom trawl survey.

Length 
(mm) Males Females Unsexed Total Proportion Cummulative 

proportion
90 0 0 17,916 17,916 0.0023 0.0023
260 0 28,702 0 28,702 0.0036 0.0059
290 0 26,876 0 26,876 0.0034 0.0093
320 0 28,702 0 28,702 0.0036 0.0129
330 97,800 0 0 97,800 0.0124 0.0253
340 28,822 0 0 28,822 0.0036 0.0289
350 27,223 27,190 0 54,414 0.0069 0.0358
360 70,038 85,000 0 155,039 0.0196 0.0554
370 209,462 149,306 0 358,768 0.0454 0.1008
380 0 27,472 0 27,472 0.0035 0.1043
390 176,457 27,190 0 203,647 0.0258 0.1301
400 232,590 83,444 0 316,033 0.0400 0.1700
410 272,866 170,169 0 443,034 0.0560 0.2261
420 328,802 206,684 0 535,487 0.0677 0.2938
430 174,678 280,197 0 454,875 0.0575 0.3514
440 297,477 195,070 0 492,547 0.0623 0.4137
450 223,274 123,563 0 346,837 0.0439 0.4576
460 204,253 111,587 0 315,840 0.0400 0.4975
470 150,112 140,760 0 290,872 0.0368 0.5343
480 0 41,337 0 41,337 0.0052 0.5395
490 19,374 146,375 0 165,750 0.0210 0.5605
500 194,039 37,982 0 232,021 0.0294 0.5899
510 45,165 131,024 0 176,189 0.0223 0.6121
520 27,523 110,109 0 137,632 0.0174 0.6296
530 56,012 73,556 0 129,568 0.0164 0.6459
540 84,303 55,389 0 139,692 0.0177 0.6636
550 27,223 66,661 0 93,885 0.0119 0.6755
560 0 74,070 0 74,070 0.0094 0.6849
570 55,362 112,872 0 168,234 0.0213 0.7061
580 37,617 26,876 0 64,493 0.0082 0.7143
590 0 28,702 0 28,702 0.0036 0.7179
600 57,141 0 0 57,141 0.0072 0.7252
610 0 44,397 0 44,397 0.0056 0.7308
620 29,349 84,068 0 113,417 0.0143 0.7451
650 27,943 0 0 27,943 0.0035 0.7487
680 0 27,190 0 27,190 0.0034 0.7521
690 0 26,876 0 26,876 0.0034 0.7555
700 26,992 0 0 26,992 0.0034 0.7589
710 56,014 28,822 0 84,836 0.0107 0.7697
720 0 26,876 0 26,876 0.0034 0.7731
730 54,738 28,941 0 83,679 0.0106 0.7836
740 26,867 0 0 26,867 0.0034 0.7870
750 56,584 0 0 56,584 0.0072 0.7942
760 26,867 0 0 26,867 0.0034 0.7976
770 54,606 53,983 0 108,589 0.0137 0.8113
780 83,964 56,555 0 140,519 0.0178 0.8291

167



Appendix D Table 7.--Continued.

Length 
(mm) Males Females Unsexed Total Proportion Cummulative 

proportion
790 82,741 0 0 82,741 0.0105 0.8396
800 0 57,192 0 57,192 0.0072 0.8468
810 27,614 28,702 0 56,316 0.0071 0.8539
820 0 81,475 0 81,475 0.0103 0.8642
830 0 56,231 0 56,231 0.0071 0.8714
840 0 54,222 0 54,222 0.0069 0.8782
850 0 29,331 0 29,331 0.0037 0.8819
860 0 28,702 0 28,702 0.0036 0.8856
870 26,867 56,521 0 83,389 0.0105 0.8961
880 0 197,633 0 197,633 0.0250 0.9211
890 26,867 86,152 0 113,019 0.0143 0.9354
900 0 169,992 0 169,992 0.0215 0.9569
910 0 85,630 0 85,630 0.0108 0.9677
920 0 27,859 0 27,859 0.0035 0.9713
930 0 27,477 0 27,477 0.0035 0.9747
940 0 57,099 0 57,099 0.0072 0.9820
950 0 55,116 0 55,116 0.0070 0.9889
1010 0 27,954 0 27,954 0.0035 0.9925
1050 0 29,331 0 29,331 0.0037 0.9962
1060 0 30,208 0 30,208 0.0038 1.0000

TOTAL 3,705,630 4,181,398 17,916 7,904,944 1.0000 1.0000
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Appendix D Table 8.-- Population estimates by sex and size for arrowtooth flounder (Atheresthes
stomias ) from the 2006 eastern Bering Sea bottom trawl survey.

Length 
(mm) Males Females Unsexed Total Proportion Cummulative 

proportion
10 108,840 0 0 108,840 0.0001 0.0001
90 127,392 0 101,884 229,276 0.0002 0.0003
100 590,669 288,118 110,583 989,371 0.0008 0.0010
110 378,095 537,105 365,071 1,280,271 0.0010 0.0020
120 1,078,258 253,883 204,708 1,536,849 0.0012 0.0032
130 673,933 823,967 383,790 1,881,690 0.0014 0.0046
140 788,718 886,852 221,693 1,897,263 0.0015 0.0061
150 1,780,579 1,951,871 322,712 4,055,162 0.0031 0.0092
160 3,022,914 5,847,421 42,610 8,912,945 0.0068 0.0160
170 3,099,343 8,016,264 126,645 11,242,252 0.0086 0.0246
180 7,837,088 10,075,759 0 17,912,847 0.0137 0.0383
190 6,470,828 10,254,959 0 16,725,787 0.0128 0.0511
200 6,320,303 14,238,939 0 20,559,242 0.0157 0.0668
210 7,201,493 16,112,859 0 23,314,352 0.0178 0.0846
220 7,380,096 13,852,599 0 21,232,695 0.0162 0.1008
230 9,660,476 13,013,368 0 22,673,844 0.0173 0.1182
240 11,717,105 16,124,389 0 27,841,494 0.0213 0.1395
250 15,993,607 20,956,958 0 36,950,565 0.0283 0.1677
260 20,066,475 27,813,415 0 47,879,890 0.0366 0.2043
270 22,723,556 33,859,902 0 56,583,458 0.0433 0.2476
280 29,321,109 49,940,570 0 79,261,679 0.0606 0.3082
290 26,026,135 44,665,960 0 70,692,095 0.0540 0.3622
300 22,904,335 47,784,884 0 70,689,219 0.0540 0.4163
310 18,421,802 35,196,147 0 53,617,950 0.0410 0.4573
320 20,647,350 30,558,512 0 51,205,862 0.0392 0.4964
330 14,710,916 25,652,241 0 40,363,157 0.0309 0.5273
340 15,361,882 29,929,463 0 45,291,345 0.0346 0.5619
350 17,790,990 29,828,308 0 47,619,298 0.0364 0.5983
360 18,056,066 30,376,001 0 48,432,068 0.0370 0.6353
370 14,178,224 28,841,081 0 43,019,305 0.0329 0.6682
380 15,756,381 32,865,446 0 48,621,827 0.0372 0.7054
390 15,244,573 32,699,162 0 47,943,735 0.0367 0.7421
400 13,603,463 30,398,645 0 44,002,108 0.0336 0.7757
410 7,482,706 30,610,237 0 38,092,943 0.0291 0.8048
420 6,500,142 29,994,128 0 36,494,270 0.0279 0.8327
430 4,388,083 17,821,705 0 22,209,788 0.0170 0.8497
440 5,172,485 16,979,403 0 22,151,888 0.0169 0.8667
450 4,891,879 15,207,863 0 20,099,743 0.0154 0.8820
460 2,366,896 14,436,209 0 16,803,105 0.0128 0.8949
470 3,475,707 14,174,813 0 17,650,521 0.0135 0.9084
480 668,992 12,036,170 0 12,705,163 0.0097 0.9181
490 660,589 12,975,603 0 13,636,192 0.0104 0.9285
500 440,077 14,306,618 0 14,746,695 0.0113 0.9398
510 685,259 10,828,928 0 11,514,188 0.0088 0.9486
520 62,070 8,767,843 0 8,829,913 0.0068 0.9553
530 66,644 7,483,343 0 7,549,987 0.0058 0.9611
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Appendix D Table 8.--Continued.

Length 
(mm) Males Females Unsexed Total Proportion Cummulative 

proportion
540 128,720 5,809,091 0 5,937,811 0.0045 0.9656
550 28,313 4,695,541 0 4,723,854 0.0036 0.9693
560 0 4,688,575 0 4,688,575 0.0036 0.9728
570 153,089 3,533,721 0 3,686,810 0.0028 0.9757
580 0 3,342,059 0 3,342,059 0.0026 0.9782
590 28,941 3,706,839 0 3,735,779 0.0029 0.9811
600 53,050 3,909,678 0 3,962,728 0.0030 0.9841
610 0 2,915,132 0 2,915,132 0.0022 0.9863
620 96,550 2,998,382 0 3,094,932 0.0024 0.9887
630 28,702 1,846,161 0 1,874,863 0.0014 0.9901
640 0 2,511,249 0 2,511,249 0.0019 0.9920
650 0 2,107,917 0 2,107,917 0.0016 0.9937
660 0 1,936,787 0 1,936,787 0.0015 0.9951
670 0 894,786 0 894,786 0.0007 0.9958
680 0 1,387,492 0 1,387,492 0.0011 0.9969
690 0 732,499 0 732,499 0.0006 0.9974
700 0 647,061 0 647,061 0.0005 0.9979
710 0 722,395 0 722,395 0.0006 0.9985
720 0 319,478 0 319,478 0.0002 0.9987
730 0 500,680 0 500,680 0.0004 0.9991
740 0 307,159 0 307,159 0.0002 0.9994
750 0 209,096 0 209,096 0.0002 0.9995
760 0 299,538 0 299,538 0.0002 0.9997
770 0 91,229 0 91,229 0.0001 0.9998
790 0 147,437 0 147,437 0.0001 0.9999
800 0 99,163 0 99,163 0.0001 1.0000

TOTAL 406,421,887 899,627,059 1,879,696 1,307,928,641 1.0000 1.0000
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Appendix D Table 9.-- Population estimates by sex and size for Kamchatka flounder (Atheresthes
evermanni ) from the 2006 eastern Bering Sea bottom trawl survey.

Length 
(mm) Males Females Unsexed Total Proportion Cummulative 

proportion
60 0 0 37,360 37,360 0.0002 0.0002
70 0 0 37,360 37,360 0.0002 0.0002
100 32,588 0 37,360 69,948 0.0004 0.0004
110 56,685 173,467 79,874 310,026 0.0017 0.0017
120 0 28,201 79,874 108,075 0.0006 0.0006
130 54,211 0 0 54,211 0.0003 0.0003
140 53,711 85,777 0 139,488 0.0007 0.0007
150 111,115 282,076 0 393,191 0.0021 0.0021
160 302,008 424,626 0 726,634 0.0039 0.0039
170 364,281 313,367 0 677,648 0.0036 0.0036
180 694,204 427,818 0 1,122,022 0.0060 0.0060
190 1,042,539 367,801 0 1,410,340 0.0076 0.0076
200 666,511 953,274 0 1,619,784 0.0087 0.0087
210 866,219 547,419 0 1,413,638 0.0076 0.0076
220 978,020 526,419 0 1,504,440 0.0081 0.0081
230 1,549,329 1,016,210 0 2,565,539 0.0137 0.0137
240 2,160,536 1,756,329 0 3,916,865 0.0210 0.0210
250 4,461,542 2,722,734 0 7,184,276 0.0385 0.0385
260 5,132,219 4,636,483 0 9,768,702 0.0523 0.0523
270 5,562,360 4,468,236 0 10,030,596 0.0537 0.0537
280 8,590,275 5,828,265 0 14,418,540 0.0772 0.0772
290 7,349,114 8,831,696 0 16,180,811 0.0866 0.0866
300 5,828,350 6,877,272 0 12,705,622 0.0680 0.0680
310 7,433,149 5,699,277 0 13,132,426 0.0703 0.0703
320 8,034,012 7,238,816 0 15,272,827 0.0818 0.0818
330 6,573,195 5,673,283 0 12,246,478 0.0656 0.0656
340 6,495,715 6,140,521 0 12,636,236 0.0677 0.0677
350 5,580,052 5,320,888 0 10,900,940 0.0584 0.0584
360 4,922,902 4,735,482 0 9,658,385 0.0517 0.0517
370 2,522,108 3,063,046 0 5,585,154 0.0299 0.0299
380 1,665,009 3,696,910 0 5,361,919 0.0287 0.0287
390 1,192,229 2,665,379 0 3,857,608 0.0207 0.0207
400 1,270,505 1,157,551 0 2,428,056 0.0130 0.0130
410 708,471 1,437,724 0 2,146,195 0.0115 0.0115
420 822,769 578,955 0 1,401,725 0.0075 0.0075
430 413,504 529,803 0 943,307 0.0051 0.0051
440 329,902 336,348 0 666,250 0.0036 0.0036
450 172,966 410,489 0 583,455 0.0031 0.0031
460 420,005 228,995 0 649,000 0.0035 0.0035
470 110,752 173,009 0 283,760 0.0015 0.0015
480 141,027 193,124 0 334,150 0.0018 0.0018
490 137,358 272,185 0 409,543 0.0022 0.0022
500 55,673 0 0 55,673 0.0003 0.0003
510 240,107 0 0 240,107 0.0013 0.0013
520 74,757 28,770 0 103,527 0.0006 0.0006
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Appendix D Table 9.--Continued.

Length 
(mm) Males Females Unsexed Total Proportion Cummulative 

proportion
530 225,557 60,064 0 285,622 0.0015 0.0015
540 28,371 183,049 0 211,419 0.0011 0.0011
550 56,111 53,983 0 110,095 0.0006 0.0006
560 0 28,397 0 28,397 0.0002 0.0002
570 46,727 28,770 0 75,497 0.0004 0.0004
590 47,420 28,314 0 75,734 0.0004 0.0004
600 0 144,305 0 144,305 0.0008 0.0008
610 18,608 123,149 0 141,757 0.0008 0.0008
620 28,387 28,532 0 56,920 0.0003 0.0003
630 0 27,410 0 27,410 0.0001 0.0001
650 0 53,490 0 53,490 0.0003 0.0003
670 0 47,847 0 47,847 0.0003 0.0003
680 0 28,371 0 28,371 0.0002 0.0002
690 0 83,959 0 83,959 0.0004 0.0004
700 0 26,645 0 26,645 0.0001 0.0001
720 0 27,303 0 27,303 0.0001 0.0001
790 0 56,127 0 56,127 0.0003 0.0003

TOTAL 95,623,165 90,877,741 271,829 186,772,735 1.0000 1.0000
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Appendix D Table 10.-- Population estimates by sex and size for Pacific halibut (Hippoglossus
 stenolepis)  from the 2005 eastern Bering Sea bottom trawl survey. 

Length 
(mm) Males Females Unsexed Total Proportion Cummulative 

proportion
50 0 0 18,701 18,701 0.0001 0.0001
60 0 0 0 0 0.0000 0.0001
70 0 0 18,701 18,701 0.0001 0.0003
90 0 0 117,266 117,266 0.0009 0.0012
110 0 62,496 0 62,496 0.0005 0.0016
140 30,491 31,652 0 62,143 0.0005 0.0021
150 88,062 31,126 153,176 272,365 0.0020 0.0041
160 57,696 93,795 307,537 459,028 0.0034 0.0075
170 235,709 226,102 459,408 921,219 0.0069 0.0144
180 764,083 683,133 1,102,830 2,550,047 0.0190 0.0334
190 923,118 963,403 1,025,977 2,912,498 0.0217 0.0551
200 2,989,781 2,987,213 1,243,603 7,220,597 0.0538 0.1090
210 4,647,173 4,449,947 823,028 9,920,147 0.0740 0.1829
220 5,974,385 4,964,663 884,205 11,823,252 0.0881 0.2711
230 5,186,642 5,264,105 1,288,567 11,739,314 0.0875 0.3586
240 4,675,474 3,849,612 838,944 9,364,030 0.0698 0.4284
250 2,544,424 2,333,632 643,464 5,521,520 0.0412 0.4696
260 1,462,660 694,524 445,682 2,602,866 0.0194 0.4890
270 544,195 198,936 647,377 1,390,508 0.0104 0.4993
280 367,857 245,157 391,895 1,004,909 0.0075 0.5068
290 336,075 222,643 320,770 879,488 0.0066 0.5134
300 254,672 320,723 630,303 1,205,698 0.0090 0.5224
310 287,552 380,613 643,637 1,311,802 0.0098 0.5322
320 451,302 467,557 615,111 1,533,969 0.0114 0.5436
330 392,531 382,432 966,841 1,741,804 0.0130 0.5566
340 587,716 601,073 857,794 2,046,582 0.0153 0.5718
350 552,670 624,820 704,352 1,881,842 0.0140 0.5859
360 840,464 720,938 902,383 2,463,785 0.0184 0.6042
370 536,193 490,094 909,862 1,936,149 0.0144 0.6187
380 749,608 293,140 809,315 1,852,063 0.0138 0.6325
390 176,329 238,586 1,085,211 1,500,126 0.0112 0.6437
400 342,902 300,780 506,606 1,150,288 0.0086 0.6522
410 162,754 278,956 661,426 1,103,137 0.0082 0.6605
420 163,449 222,856 460,513 846,818 0.0063 0.6668
430 492,651 277,355 756,262 1,526,268 0.0114 0.6782
440 429,890 219,359 651,692 1,300,941 0.0097 0.6878
450 597,668 331,553 761,258 1,690,478 0.0126 0.7005
460 706,143 291,007 1,119,507 2,116,658 0.0158 0.7162
470 750,748 515,333 1,249,273 2,515,354 0.0188 0.7350
480 885,571 539,616 1,195,456 2,620,644 0.0195 0.7545
490 446,235 645,016 1,357,114 2,448,365 0.0183 0.7728
500 500,779 754,262 1,246,700 2,501,741 0.0187 0.7914
510 317,940 679,712 672,153 1,669,806 0.0124 0.8039
520 471,066 732,299 886,453 2,089,818 0.0156 0.8195
530 424,596 440,034 680,951 1,545,581 0.0115 0.8310
540 352,375 490,658 580,738 1,423,771 0.0106 0.8416
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Appendix D Table 10.--Continued.

Length 
(mm) Males Females Unsexed Total Proportion Cummulative 

proportion
550 434,932 395,791 367,513 1,198,237 0.0089 0.8490
560 269,152 302,381 314,847 886,379 0.0066 0.8557
570 319,851 247,421 412,263 979,534 0.0073 0.8630
580 173,241 187,754 597,225 958,219 0.0071 0.8701
590 127,455 229,719 497,878 855,052 0.0064 0.8765
600 134,124 192,150 362,734 689,007 0.0051 0.8816
610 157,531 336,208 355,433 849,171 0.0063 0.8879
620 161,133 184,314 471,671 817,118 0.0061 0.8940
630 243,407 163,735 306,566 713,708 0.0053 0.8994
640 265,510 123,824 379,681 769,015 0.0057 0.9051
650 130,340 77,865 356,679 564,885 0.0042 0.9093
660 146,520 139,457 243,961 529,939 0.0040 0.9133
670 228,366 290,778 244,880 764,024 0.0057 0.9190
680 168,805 303,179 182,684 654,669 0.0049 0.9238
690 84,399 162,693 199,973 447,065 0.0033 0.9272
700 206,388 219,555 397,813 823,757 0.0061 0.9333
710 226,568 192,554 225,809 644,931 0.0048 0.9381
720 113,769 62,690 433,978 610,438 0.0046 0.9427
730 87,698 124,119 289,899 501,715 0.0037 0.9464
740 86,912 235,169 152,312 474,393 0.0035 0.9499
750 58,076 141,099 198,381 397,556 0.0030 0.9529
760 170,981 176,660 0 347,641 0.0026 0.9555
770 43,783 174,570 107,053 325,405 0.0024 0.9579
780 89,635 99,820 172,984 362,439 0.0027 0.9606
790 61,218 86,263 43,317 190,798 0.0014 0.9620
800 27,897 67,598 187,633 283,128 0.0021 0.9642
810 30,229 141,295 187,005 358,529 0.0027 0.9668
820 52,674 73,258 91,595 217,527 0.0016 0.9685
830 59,002 29,231 98,045 186,278 0.0014 0.9698
840 28,607 29,389 162,210 220,205 0.0016 0.9715
850 116,962 110,014 45,642 272,618 0.0020 0.9735
860 18,086 27,943 59,853 105,882 0.0008 0.9743
870 28,373 97,627 84,268 210,269 0.0016 0.9759
880 28,758 61,605 75,346 165,709 0.0012 0.9771
890 27,523 27,943 126,407 181,873 0.0014 0.9785
900 22,863 85,515 27,668 136,046 0.0010 0.9795
910 56,481 62,226 71,845 190,552 0.0014 0.9809
920 0 45,513 58,201 103,713 0.0008 0.9817
940 0 0 0 0 0.0000 0.9817
950 29,467 44,050 62,552 136,068 0.0010 0.9827
960 0 31,652 53,913 85,565 0.0006 0.9833
970 31,305 86,660 31,225 149,190 0.0011 0.9844
990 0 0 0 0 0.0000 0.9844
1000 30,463 0 18,517 48,980 0.0004 0.9848
1010 58,671 69,042 58,419 186,131 0.0014 0.9862
1020 0 55,174 18,517 73,691 0.0005 0.9867
1040 0 0 0 0 0.0000 0.9867
1050 0 28,463 0 28,463 0.0002 0.9870
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Appendix D Table 10.--Continued.

Length 
(mm) Males Females Unsexed Total Proportion

Cummulative 
proportion

1060 30,947 0 27,160 58,108 0.0004 0.9894
1070 28,097 0 37,832 65,930 0.0005 0.9899
1080 56,406 30,090 53,793 140,289 0.0010 0.9910
1090 0 58,161 0 58,161 0.0004 0.9914
1100 0 0 55,616 55,616 0.0004 0.9918
1110 0 0 28,216 28,216 0.0002 0.9920
1120 0 0 28,314 28,314 0.0002 0.9922
1130 28,638 0 0 28,638 0.0002 0.9924
1140 0 17,954 27,505 45,459 0.0003 0.9928
1150 0 28,097 44,353 72,450 0.0005 0.9933
1160 0 16,234 0 16,234 0.0001 0.9934
1170 0 0 19,086 19,086 0.0001 0.9936
1180 0 26,096 0 26,096 0.0002 0.9938
1190 0 0 97,519 97,519 0.0007 0.9945
1210 0 0 46,865 46,865 0.0003 0.9949
1230 0 0 28,397 28,397 0.0002 0.9951
1250 0 0 19,086 19,086 0.0001 0.9952
1260 0 0 29,375 29,375 0.0002 0.9954
1270 0 26,096 0 26,096 0.0002 0.9956
1290 0 30,208 0 30,208 0.0002 0.9958
1300 0 0 57,523 57,523 0.0004 0.9963
1310 0 0 27,740 27,740 0.0002 0.9965
TOTAL 47,785,874 44,999,231 41,346,561 134,131,666 1.0000 1.0000

175





 

RECENT TECHNICAL MEMORANDUMS


Copies of this and other NOAA Technical Memorandums are available from the 
National Technical Information Service, 5285 Port Royal Road, Springfield, VA 22167 
(web site: www.ntis.gov). Paper and microfiche copies vary in price. 

AFSC

175	 IVASHCHENKO,Y. V., P. J. CLAPHAM, and R. L. BROWNELL JR. (editors). 2007. Scientific reports 
of Soviet whaling expeditions in the North Pacific, 1955-1978, 34 p. [Translation: Y. V. Ivashchenko] + 
Appendix. NTIS number pending. 

174	 TESTA, J. W. (editor). 2007.  Fur seal investigations, 2004-2005, 76 p.  NTIS number pending. 

173	 SIGLER, M. F., D. FALVEY, C. R. LUNSFORD, K. BARKHAU, and L. BEHNKEN. 2007. Product 
recovery rates for bled sablefish, 14 p. NTIS No. PB2007-112003. 

172	 MALECHA, P. W., D. H. HANSELMAN, and J. HEIFETZ. 2007. Growth and mortality of rockfishes 
(Scorpaenidae) from Alaska waters, 61 p. NTIS No. PB2007-112002. 

171	 HJELLVIK, V., and A. De ROBERTIS. 2007. Vessel comparison on the seabed echo: Influence of 
vessel attitude, 34 p. NTIS No. PB2007-111255. 

170	 RODGVELLER, C. J., J. H. MOSS, and A. M. FELDMANN. 2007. The influence of sampling location, 
timing, and hatching origin on the prediction of energy density in juvenile pink salmon, 27 p. NTIS No. 
PB2007-110270. 

169	 PELLA, J., and J. MASELKO. 2007.  Probability sampling and estimation of the oil remaining in 2001 
from the Exxon Valdez oil spill in Prince William Sound, 58 p. NTIS No. PB2007-110269. 

168	 ANGLISS, R. P., and R. B. OUTLAW.  2007. Alaska marine mammal stock assessments, 2006, 
244 p. NTIS No. PB 2007-106476. 

167	 PEREZ, M. A. 2006. Analysis of marine mammal bycatch data from the trawl, longline, and pot 
groundfish fisheries of Alaska,1998-2004, defined by geographic area, gear type, and catch target 
groundfish species, 194 p.  NTIS No. PB2007-106475. 

166	 WING, B. L, M. M. MASUDA, and S. G. TAYLOR. 2006. Time series analyses of physical 
environmental data records from Auke Bay, Alaska, 75 p. NTIS No. PB2007-101890. 

165	 EILER, J. H., T. R. SPENCER, J. J. PELLA, and M. M. MASUDA. 2006.  Stock composition, run 
timing, and movement patterns of Chinook salmon returning to the Yukon River Basin in 2004, 107 p. 
NTIS No. PB2007-102224. 

164	 YANG, M-S., K. DODD, R. HIBPSHMAN, and A. WHITEHOUSE. 2006. Food habits of groundfishes in 
the Gulf of Alaska in 1999 and 2001, 199 p. NTIS number pending. 

163	 EILER, J. H., T. R. SPENCER, J. J. PELLA, and M. M. MASUDA. 2006. Stock composition, run timing, 
and movement patterns of chinook salmon returning to the Yukon River basin in 2003, 104 p.NTIS No. 
PB2006-108429. 

162	 IGNELL, S. E., B. L. WING, B. D. EBBERTS, and M. M. MASUDA. 2006.  Abundance and spatial pattern 
of salps within the North Pacific Subarctic Frontal Zone, August 1991, 26 p.  NTIS No. PB2006-108423. 

161	 ANGLISS, R. P., and R. OUTLAW.  2005. Alaska marine mammal stock assessments, 2005, 247 p.  NTIS 
number pending. 

160	 SEPEZ, J. A., B. D. TILT, C. L. PACKAGE, H. M. LAZARUS, and I. VACCARO.  2005. Community 
profiles for North Pacific fisheries - Alaska, 552 p.  NTIS No. PB2006-108282. 


	lauth176.pdf
	Page 1

	FOR PRINT 9-12-2007.pdf
	 Abstract
	 
	Introduction
	Methods
	Sampling logistics and stratification scheme
	Survey dates

	 
	Citations
	Appendix A.pdf
	Appendix A: List of Species Encountered

	Appendix B.pdf
	Appendix B: Station Data, 2006 Eastern Bering Sea Trawl Survey

	Appendix C.pdf
	Appendix C: Rank Order of Relative Abundance of Fish and Invertebrates




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




