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aBSTRaCT 
The results of the 2012 Chukchi Sea bottom trawl survey of bottomfishes, crabs, and 

other dermersal macrofauna are presented. The 2012 survey was only the fourth Chukchi Sea 
survey conducted by the National Marine Fisheries Service or its predecessor, the Bureau of 
Commercial Fisheries, since 1959. 

Seventy-one survey stations were successfully completed during the bottom trawl survey. 
The survey area extended north and east from the Bering Strait to Barrow Canyon, bounded to 
the west by the U.S.-Russia Maritime Boundary and east to the 10-m bathymetry limit along 
the Alaska coastline. Demersal populations were sampled by trawling at stations centered 
within 55.56 × 55.56 km (30 × 30 nautical miles) grid cells covering the survey area. 

Survey results presented in this report include biomass in metric tons (t), abundance 
numbers, and catch-per-unit-effort (CPUE; kg/ha and no./ha) for all taxa identified during the 
survey. Size composition and CPUE distribution plots are presented for the most abundant fish 
and invertebrate species. Appendices provide station data, summarized catch data by station, 
species listings, and biomass and population data for the sampled populations. 

Funding for this survey was provided in part by the Bureau of Ocean Energy Management 
(BOEM) Arctic Ecosystem Integrated Survey (Arctic Eis) contract agreement number 
M12PG00018. 

iii 




 



 

 

COnTenTS
 
ABStRACt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .iii
 

INtRODUCtION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1
 

MEthODS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1
 

Survey Area and Station Selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
 

Vessel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
 

Net Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
 

Scientific Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
 

trawl Operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
 

Catch Sampling Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
 

Catch Data Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
 

Scientific Personnel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
 

Additional Research Projects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
 

RESUltS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11
 

ACKNOWlEDGMENtS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64
 

CItAtIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65
 

APPENDICES. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67
 

Appendix A.--haul and catch (kg) data for successfully completed tows during the 

2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
 

Appendix B. --Rank of fish and invertebrate taxa by the mean catch per unit effort 

(CPUE kg/ha) from the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . 81
 

Appendix C.--Fish species encountered, in alphabetical order by family, during the 

2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95
 

Appendix D.--Invertebrate species, in alphabetical order by phylum or subphylum, 

encountered during the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . 99
 

v 



 

 

 

 

 

 

 

 
 

 

 

FiguReS 
Figure 1.--Station locations for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . .  5
 

Figure 2a.--Schematic diagram of the 83-112 Eastern trawl gear used during the 2012 

Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
 

Figure 2b.--Detailed diagram of door rigging, slackline, and bridle configuration of the 

83-112 Eastern trawl gear used during the 2012 Chukchi Sea bottom trawl survey. . . . .  7
 

Figure 3.--Relationship between bottom temperature (°C), bottom depth (m), and 

latitude (°N) collected during the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . .  13
 

Figure 4.--Map of bottom temperatures (°C) collected during the 2012 Chukchi Sea 

bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14
 

Figure 5.--Map of surface temperatures (°C) collected during the 2012 Chukchi Sea 

bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
 

Figure 6.--total fish catch per unit effort (CPUE kg/ha) at each station from the 2012 

Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
 

Figure 7.--total invertebrate catch per unit effort (CPUE kg/ha) at each station from 

the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
 

Figure 8.--Distribution and relative abundance (CPUE kg/ha) of Boreogadus saida

(Arctic cod) for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . 24
 

Figure 9.--Estimated abundance at length by sex of Boreogadus saida (Arctic cod) for 

the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
 

Figure 10.--Distribution and relative abundance (CPUE kg/ha) of Eleginus gracilis

(saffron cod) for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . 25
 

Figure 11.--Estimated abundance at length by sex of Eleginus gracilis (saffron cod) for 

the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
 

Figure 12.--Distribution and relative abundance (CPUE kg/ha) of Clupea pallasi

(Pacific herring) for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . .  26
 

Figure 13.--Estimated abundance at length by sex of Clupea pallasi (Pacific herring) for 

the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
 

Figure 14.--Distribution and relative abundance (CPUE kg/ha) of Limanda aspera

(yellowfin sole) for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . 27
 

Figure 15.--Estimated abundance at length by sex of Limanda aspera (yellowfin sole)
 
for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
 

Figure 16.--Distribution and relative abundance (CPUE kg/ha) of Platichthys stellatus

(starry flounder) for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . .  28
 

Figure 17.--Estimated abundance at length by sex of Platichthys stellatus (starry
 
flounder) for the 2012 Chukchi Sea bottom trawl survey.. . . . . . . . . . . . . . . . . . . . . . . . . . 28
 

Figure 18.--Distribution and relative abundance (CPUE kg/ha) of  Myoxocephalus
 
verrucosus (warty sculpin) for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . .  29
 

Figure 19.--Estimated abundance at length by sex of Myoxocephalus verrucosus (warty
 
sculpin) for the 2012 Chukchi Sea bottom trawl survey.. . . . . . . . . . . . . . . . . . . . . . . . . . . 29
 

Figure 20.--Distribution and relative abundance (CPUE kg/ha) of Osmerus mordax
 
(rainbow smelt) for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . 30
 

vi 



 

 

 

 

 

  
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Figure 21.--Estimated abundance at length by sex of Osmerus mordax (rainbow smelt) 

for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
 

Figure 22.--Distribution and relative abundance (CPUE kg/ha) of Lycodes turneri

(polar eelpout) for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . .  31
 

Figure 23.--Estimated abundance at length by sex of Lycodes turneri (polar eelpout) for
 
the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
 

Figure 24.--Distribution and relative abundance (CPUE kg/ha) of Hippoglossoides
 
robustus (Bering flounder) for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . .  32
 

Figure 25.--Estimated abundance at length by sex of Hippoglossoides robustus (Bering
 
flounder) for the 2012 Chukchi Sea bottom trawl survey.. . . . . . . . . . . . . . . . . . . . . . . . . . 32
 

Figure 26.--Distribution and relative abundance (CPUE kg/ha) of Gymnocanthus
 
tricuspis (Arctic staghorn sculpin) for the 2012 Chukchi Sea bottom trawl survey.. . . .  33
 

Figure 27.--Estimated abundance at length by sex of Gymnocanthus tricuspis (Arctic
 
staghorn sculpin) for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . .  33
 

Figure 28.--Distribution and relative abundance (CPUE kg/ha) of Pleuronectes
 
quadrituberculatus (Alaska plaice) for the 2012 Chukchi Sea bottom trawl survey. . . .  34
 

Figure 29.--Estimated abundance at length by sex of Pleuronectes quadrituberculatus

(Alaska plaice) for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . 34
 

Figure 30.--Distribution and relative abundance (CPUE kg/ha) of Liparis gibbus

(variegated snailfish) for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . .  35
 

Figure 31.--Estimated abundance at length by sex of Liparis gibbus (variegated
 
snailfish) for the 2012 Chukchi Sea bottom trawl survey.. . . . . . . . . . . . . . . . . . . . . . . . . . 35
 

Figure 32.--Distribution and relative abundance (CPUE kg/ha) of Bathyraja parmifera

(Alaska skate) for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . 36
 

Figure 33.--Distribution and relative abundance (CPUE kg/ha) of Lycodes palearis

(wattled eelpout) for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . .  37
 

Figure 34.--Estimated abundance at length by sex of Lycodes palearis (wattled eelpout)
 
for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
 

Figure 35.--Distribution and relative abundance (CPUE kg/ha) of Lumpenus fabricii

(slender eelblenny) for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . .  38
 

Figure 36.--Estimated abundance at length by sex of Lumpenus fabricii (slender
 
eelblenny) for the 2012 Chukchi Sea bottom trawl survey.. . . . . . . . . . . . . . . . . . . . . . . . . 38
 

Figure 37.--Distribution and relative abundance (CPUE kg/ha) of Gadus
 
chalcogrammus (walleye pollock) for the 2012 Chukchi Sea bottom trawl survey.. . . . .  39
 

Figure 38.--Estimated abundance at length by sex of Gadus chalcogrammus (walleye
 
pollock) for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . 39
 

Figures 39-40.--Distribution and relative abundance (CPUE kg/ha) of 

Stongylocentrotus droebachiensis (green sea urchin) and Asterias amurensis
 
(purple-orange sea star) for the 2012 Chukchi Sea bottom trawl survey.. . . . . . . . . . . . .  48
 

Figures 41-42.--Distribution and relative abundance (CPUE kg/ha) of Pagurus
 
trigonocheirus (fuzzy hermit crab) and Chionoecetes opilio (snow crab) for 

the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
 

vii 



 

 

 

  

 
 

Figures 43-44.--Distribution and relative abundance (CPUE kg/ha) of Psolus fabricii 
(brownscaled sea cucumber) and Neptunea heros (northern neptune) for the 
2012 Chukchi Sea bottom trawl survey.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
 

Figures 45-46.--Distribution and relative abundance (CPUE kg/ha) of Boltenia ovifera 
(sea onion) and Leptasterias polaris (polar six-rayed star) for the 2012 

Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
 

Figures 47-48.--Distribution and relative abundance (CPUE kg/ha) of Gorgonocephalus 
sp. cf. arcticus (Arctic basketstar) and Gastropoda (empty gastropod shells) 
for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
 

Figures 49-50.--Distribution and relative abundance (CPUE kg/ha) of Halichondria sp. 

and Styela rustica (sea potato) for the 2012 Chukchi Sea bottom trawl survey. . . . . . . .  53
 

Figures 51-52.--Distribution and relative abundance (CPUE kg/ha) of Chrysaora 
melanaster (sunrise jellyfish) and Urticina crassicornis (mottled anemone) 
for the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
 

Figures 53-54.--Distribution and relative abundance (CPUE kg/ha) of Halichondria 

sitiens (black papillate sponge) for the 2012 Chukchi Sea bottom trawl survey. . . . . . . .  55
 

Figure 55.--total density (CPUE no./ha) of Chionoecetes opilio (snow crab) at each 
station sampled in the 2012 Chukchi Sea bottom trawl survey. Data depicted 
by circles are crab densities at equal intervals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58
 

Figure 56.--Percentage of male and female Chionoecetes opilio (snow crab) size 
categories caught at each station sampled in the 2012 Chukchi Sea bottom 
trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
 

Figure 57.--Distribution of legal-sized male Chionoecetes opilio (snow crab), 
distinguished by shell condition, caught at each station sampled in the 2012 

Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
 

Figure 58.--Percent occurrence of mature male Chionoecetes opilio (snow crab) sampled 
in the 2012 Chukchi Sea bottom trawl survey (e.g., 34 means that 34% of all 
the mature male C. opilio observed during the survey were sampled at that station). . .  61
 

Figure 59.--total density (CPUE no./ha) and percentage of male and female 

Paralithodes platypus (blue king crab) size categories at each station sampled 

in the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
 

Figure 60.--total density (CPUE no./ha) and percentage of male and female 

Paralithodes camtschaticus (red king crab) size categories at each station 

sampled in the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
 

viii 



TaBleS
 
table 1.--Details of sampling and data recording gear used on the FV Alaska Knight 


during the 2012 Chukchi Sea survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
 
table 2.--Vessel itinerary and scientists participating in the 2012 Chukchi Sea bottom 


trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
 
table 4.--Mean catch per unit effort (CPUE), estimated biomass (t), estimated 


population, and standard error for the 25 most abundant fish species, ranked 

by weight (kg/ha), caught during the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . .  18
 

table 5.--Mean catch per unit effort (CPUE), estimated biomass (t), estimated 

population, and standard error for the 25 most abundant invertebrate species, 

ranked by weight (kg/ha), caught during the 2012 Chukchi Sea bottom trawl survey. . .  19
 

table 6.--Fish species with length data from the 2012 Chukchi Sea bottom trawl survey.. . . . . . . .20
 
table 7.--Mean and standard error of catch per unit effort (kg/ha and no./ha) for fish 


species caught during the 2012 Chukchi Sea bottom trawl survey.. . . . . . . . . . . . . . . . . . .22
 
table 8.--Mean and standard error of catch per unit effort (CPUE kg/ha and no./ha) for 


invertebrate taxa caught during the 2012 Chukchi Sea bottom trawl survey. . . . . . . . . . .40
 
table 9.--Summary of data collected for Chionoecetes opilio on the 2012 Chukchi Sea 


bottom trawl survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
 

ix 





 
 

 
 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

inTRODuCTiOn 
As part of an interagency agreement between the Bureau of Ocean Energy Management 

(BOEM), University of Alaska Fairbanks (UAF) and National Oceanic and Atmospheric 
Administration (NOAA)/National Marine Fisheries Service (NMFS), the Alaska Fisheries 
Science Center’s (AFSC) Resource Assessment and Conservation Engineering Division (RACE) 
conducted a bottom trawl survey of the Chukchi Sea to assess the distribution of bottomfishes, 
crabs, and other demersal macrofauna from 9 August to 24 September 2012. 

Prior to 2012, demersal trawl surveys of the Chukchi Sea region were conducted by the 
Bureau of Ocean Fisheries in 1959 and the NMFS in 1976 and 1990. Results from previous 
surveys are summarized in: Alverson and Wilimovsky (1966); Wolotira et al. (1977); and 
Barber et al. (1994). The 2012 survey was the first of these surveys to use standard AFSC/ 
RACE bottom trawl survey techniques (Stauffer 2004) to conduct a basin-wide systematic 
survey of the Chukchi Sea within U.S. territorial waters. Moreover, it was part of a much larger 
multidisciplinary survey, the Arctic Ecosystem Integrated Survey (Arctic Eis), that involved 
government and university scientists. The primary objective of Arctic Eis was to gather baseline 
scientific data (e.g., oceanography, plankton, fish, and larval distributions) as a foundation for 
responsibly guiding and mitigating future economic development activities in the Arctic region 
and for long-term monitoring of climate change effects to the Arctic marine ecosystem. 

MeThODS 
Standard trawl operations and catch sampling procedures were based on the RACE 

eastern Bering Sea bottom trawl survey methods described in detail by Wakabayashi et al. 
(1985) and Stauffer (2004). A brief summary of these procedures is described below. 

Survey area and Station Selection 

The 2012 Chukchi Sea bottom trawl survey region extended north of the Bering Strait 
to Barrow Canyon and the 100 m isobath, bounded to the west by the U.S.-Russia Maritime 
Boundary and to the east by the 10 m isobath along the Alaska coastline (Fig. 1). A systematic 
sampling design was based on a 55.6 km (30 nautical mile (nmi)) square grid pattern with the 
planned trawl stations located at the approximate center of each grid cell, resulting in a total of 
73 sampling locations. 

Vessel 

Survey efforts were conducted aboard the 43.5 m FV Alaska Knight, a twin-engine, house-
forward, commercial stern trawler with Kort nozzles allowing for suitable control of the vessel 
at slow trawling speeds (3.0 knots). 



      
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 

 

       
 

 

net Design 

The bottom trawl used for sampling was an 83-112 Eastern trawl, which has a 25.3 m 
(83 ft) headrope and a 34.1 m (112 ft) footrope (Fig. 2a). Survey trawls were towed behind 816 
kg, 1.8 × 2.7 m, steel V-doors and 54.9 m (30 fathoms) paired bridles (Fig. 2b). Each lower bridle 
had a 61 cm chain extension connected to the lower wing edge to improve bottom-tending 
characteristics. The footrope was fished without roller gear and consisted of a wrapped 0.8 cm 
(5/16 in.) chain to maximize bottom contact (Fig. 2a). The body of the net was constructed from 
nylon with stretched mesh sizes 10.2 cm (4 in.) in the wings and body and 8.9 cm (3.5 in.) in 
the intermediate and codend. The codend also had a liner of 3.2 cm (1.25 in.) mesh. Survey nets 
used by the AFSC are constructed in rigorous compliance with the regional protocols detailed 
in Stauffer (2004). 

Scientific equipment 

Surface and bottom water temperatures, as well as temperature and depth profiles, were 
recorded at 3-second intervals at each station using a Sea-Bird SBE-39 datalogger (Sea-Bird 
Electronics Inc., Bellevue, WA) attached to the headrope of the trawl. 

A bottom contact sensor (inclinometer/accelerometer) provided data used to assess the 
bottom tending performance of the net and to determine when the footrope was in contact 
with the seafloor. 

Marport Deep Sea technologies, Inc. acoustic net mensuration sensors were used to 
monitor and record net height and net width during fishing operations for bottom depth and 
area swept calculations. Net width was measured as the distance between two sensors attached 
immediately forward of the connection of the upper breastline to the bridle, and net height 
was measured from the headrope to the seafloor bottom. Bottom depth was obtained by 
adding net height to the depth of the headrope. trawl warps (wire out) were determined by the 
standardized scope table for the eastern Bering Sea shelf bottom trawl survey (Stauffer 2004) 
using painted marks on wires that were calibrated with an Olympic Model 750-N cable meter. 

table 1 lists the specific models, versions, serial numbers, and RACE numbers for 
sampling and data recording equipment used on the survey. 

Trawl Operations 

Samples were collected by bottom trawling at each station for a target fishing time of 
15 minutes at a speed of 1.54 msec-1 (3 knots). When possible, the tow was conducted near the 
center of a 55.6 × 55.6 km grid cell, and the vessel maintained a constant heading during the 
tow. 
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If the seafloor appeared to be untrawlable at the specified location, the area was surveyed 
for a trawlable site within the same grid square. Any hauls that sustained significant gear 
damage or contained excessive mud were re-sampled immediately following the unsuccessful 
haul. 

Catch Sampling Procedures 

total catches weighing less than 1,150 kg (2,500 lb) were placed directly onto a sorting 
table and the catch was sorted and enumerated in its entirety. larger catches were weighed in 
aggregate and subsampled before sorting. 

Catches were sorted to the lowest taxonomic level practicable (Stevenson and hoff 2009; 
Mecklenburg et al. 2002). Fishes and invertebrates that could not be identified at sea were 
preserved and brought to Seattle for further identification. Catch weights and numbers by 
taxon were either obtained directly or by subsampling and extrapolating the proportion in 
the subsample to that of the entire catch weight. Unusual fish or invertebrate species (e.g., 
large skates, large sculpins, sharks, or octopus) were completely sorted from the catch. All 
Chionoecetes and Paralithodes species were sorted, weighed and enumerated. Carapace length 
or carapace width, sex, maturity, shell condition, and egg condition were recorded from a 
representative sample of each of these crab species. 

Random subsamples of each fish species retained for length measurements were chosen to 
represent the sex and size composition in the catch. The greater the size range of a fish species 
in the sample, the greater the number of individuals retained in the random subsample for 
length measurements, up to a maximum of 300 specimens per species per haul. The sex of 
each fish was determined and then fish were measured to the nearest centimeter (fork or total 
length). 

Catch Data analysis 

The catch sampling data were used to estimate: 1) catch per unit effort (CPUE); 2) biomass; 
3) population abundance, and 4) population abundance by size class. A brief description of the 
procedures used for these analyses follows, for a detailed description see Wakabayashi et al. 
(1985). 

Catch per unit effort was calculated for every species at each station where it occurred by 
dividing the catch weight (kg) or catch number by the area swept; area swept (hectares) was 
computed as the distance towed multiplied by the mean net width (Alverson and Pereyra 1969). 

Mean catch per unit effort (CPUE) for each species was calculated in kilograms per 
hectare (1 ha = 10,000 m2) and number of fish per hectare for the survey area. Biomass and 
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population abundance were derived by multiplying the mean CPUE by the total survey area 
(216,015 km2). 

For estimated population abundance by size class, the proportion of fish at each length 
interval, weighted by CPUE, was expanded to the survey population. 

Scientific Personnel 

table 2 lists the scientific personnel participating in the survey and their professional 
affiliations. 

additional Research Projects 

A gear comparison study was conducted to evaluate the catch and size composition of 
bottom fishes, crabs, and other epibenthic macrofauna caught in the 83-112 Eastern trawl and 
the plumb staff beam trawl (PSBT) (Britt et al. 2013). The results indicate the 83-112 Eastern 
trawl is ideal for broader basin-wide surveys monitoring changes of larger and more mobile 
or patchily distributed fishes and crabs. Likewise, the PSBT is better suited for monitoring 
changes of small sized or juvenile fishes and crabs, as well as superficial benthic infauna, 
within and between localized areas. 

In addition to the standard data, samples were collected for other researchers from 
AFSC, University of Alaska (UAF), Alaska Sea Grant (ASG), Pacific Marine Environmental 
laboratory (PMEl), and North Slope Borough (NSB) (table 3). For more information on the 
status of samples collected please contact the Principal Investigator listed in the table. 
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Figure 1.--Station locations for the 2012 Chukchi Sea bottom trawl survey. 
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 Figure 2a.--Schematic diagram of the 83-112 Eastern trawl gear used during the 2012 Chukchi 
Sea bottom trawl survey. 
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80 alloy chain 

¾" hammerlock 
Campbell with 
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G-hook, 1" 
alloy steel 
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long link grade 
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upper and lower 
tail chain 

6 x 9 V door, 1800 lbs 
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wire rope galvanized with 
reinforced thimbles at 
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flat link 1" 

alloy steel
 

hammerlock	 Bridles to net 
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pins - centers 

3 links of ⅝" 
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alloy steel 

3 links of ⅝" 
long link grade 
70 alloy chain 

¾" hammerlock 

¾" open ended 

Slackline / Transfer 

60' x ¾", 6 x 19 fibercore wire rope galvanized 
with reinforced thimbles at both ends 

6 x 19 fibercore 
wire rope galvanized - no thimbles 

trawlwarp attached to 
center hole of bale with 
1¼" trawl shackle	 flat link 1" 

alloy steel 

6 x 9 V door 
1800 lbs 

6 x 9 V door 
1800 lbs 

Figure 2b.--Detailed diagram of door rigging, slackline, and bridle configuration of the 83-112 
Eastern trawl gear used during the 2012 Chukchi Sea bottom trawl survey. 
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table 1.--Details of sampling and data recording gear used on the FV Alaska Knight during the 
2012 Chukchi Sea survey. 

net & mensuration gear Data type/function Model/version/serial # 

83/112 Eastern bottom trawl research sampling tool 
Net #38 hauls 1- 38  Net #34 hauls 40-45  
Net #33 hauls 48-78  Net #40 hauls 82-120 

Doors spread the net 76, 732 

Plumb staff beam trawl research sampling tool Supplied by University of Alaska Fairbanks 

Vessel skipper and trawl master conduct trawling operations hauls 1-65 Jim hampton, hauls 66-121 Vidar ljung 

Marport height sensor measure net height Marport serial #'s A1081000 

Marport slave spread sensor measure net spread Marport serial #1135006 

Marport master spread sensor measure net spread Marport serial # 1138002, offset 0m, speed of sound 1,500m/s 

Marport receiver cabinets spread and height signal Marport Mark II acoustic receiver 

Marport program 
records data input from net 
mensuration gear 

Software Version 3.5.1 

Vessel depth sounder record depth soundings Simrad ES60  software 1.5.2.77 1998 

U.S. GlobalSat Mr-350 GPS determine latitude and longitude Serial #001376 

SeaBird  SBE-39 V1.8 depth and water temperature Serial # 859, 3766 

Bottom contact sensor  (hOBO Pendandt 
G accelorometer) 

record footrope bottom contact Serial #2243739 

Olympic wire counter measure trawl cable Model # 750-N 

Catch processing Data type/function Model/version/serial # 

Marel basket scale weigh baskets of catch Model # M100 

Marel specimen scale weigh individual specimens type M2000 Model 2030, 6643 

Measurement Systems International (MSI) 
load cell 

weigh cod end with catch Model # 9300 

Catch data entry program onboard catch database Written in Access 2003 AFSC version no. 20090324 

Juniper systems lS 600 Polycorder record fish length data Models 3333, 3227, P60-5482, P60-5400 

Ichthystick record fish length data GF-36-003, GF-36-005 

Dell computer data recording Dell Models 5067,05357 

laser printers produce hard copy of data hP 1670, 1671, 1675, VND2509 

Digital camera photograph specimens Optio W60, Serial #9307182 

Federal Scientific Research Permit allows research sampling SRP # 2012-15 

State of Alaska Research Permit allows research sampling CF-12-098 

Northwest Arctic Burough title 9 Permit allows research sampling title 9 Minor Use Permit #: 118-03-12 

Species identification guides 

Clark, R.N. 2006. Field Guide to the Benthic Marine Invertebrates of Alaska's Shelf and Upper Slope. AFSC unpublished manuscript. 

Jorgenson, E.M. 2009. Field Guide to the Squids and Octopods of the Eastern North Pacific and Bering Sea. Alaska Sea Grant College 
Program. University of Alaska Fairbanks, 100 p. 

Kessler, D. 2006. A Working Field Guide to Trawl Caught Animals. AFSC unpublished manuscript. 

Mecklenburg, C.W., t.A. Mecklenburg, and l.K. Thorsteinson. 2002. Fishes of Alaska. American Fisheries Society, 1037 p. 

Orr, J.W., M.A. Brown and D. Baker. 2000. Guide to rockfishes (Scorpaenidae) of the genera Sebastes, Sebastolobus, and Adelosebastes of the 
Northeast Pacific Ocean. 2nd Edition NOAA tech. Memo. NMFS-AFSC-117, 47 p. 

Stevenson, D.E., J.W. Orr, G.R. hoff and J.D. McEachran. 2007. Field Guide to Sharks, Skates, and Ratfish of Alaska. Alaska Sea Grant 
College Program. University of Alaska Fairbanks, 77 p. 
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table 2.--Vessel itinerary and scientists participating in the 2012 Chukchi Sea bottom trawl 
survey. 

name Survey Position affiliation 
leg 1: august 9- 31 
Bob lauth Chief Scientist AFSC1 

lyle Britt Deck lead AFSC 
Roger Clark Invertebrate taxonomy AFSC Contractor 
Dan Urban Crab Biologist AFSC 
Ben Gray Biologist UAF2 

Dave Drumm Food Web Ecology AFSC 
leg 2: September 1-24 
lyle Britt Chief Scientist AFSC 
Jay Orr Deck lead AFSC 
Roger Clark Invertebrate taxonomy AFSC Contractor 
Jan haaga Crab Biologist AFSC 
lauren Divine Biologist UAF 
Andy Whitehouse Food Web Ecology UW/JISAO3 

1Alaska Fisheries Science Center 
2University of Alaska Fairbanks, School of Fisheries and Ocean Sciences, Fairbanks, AK.
3University of Washington, Joint Institute for the Study of the Atmosphere and Ocean 
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table 3.--Summary of special project collections from the 2012 Chukchi bottom trawl survey. 
Project Title Pi agency Contact information 
Saffron cod genetics A. J. Gharrett UAF1 a.gharrett@alaska.edu 

Age and growth of Arctic cod, saffron cod, and 
capelin tom helser AFSC2 thomas.helser@noaa.gov 
Snow crab life history and diet studies Katrin Iken UAF kbiken@alaska.edu 

Diet comparison of six demersal fishes inhabiting Ben Gray UAF bpgray@alaska.edu 
the Beaufort and Chukchi Seas Brenda Norcross UAF bnorcross@alaska.edu 

troy Buckley AFSC troy.buckley@noaa.gov 
Fish trophic interactions Kerim Aydin AFSC kerim.aydin@noaa.gov 

Spatial and temporal variability in the trophic 
roles of the Chukchi Sea fishes using N and C Jen Marsh UAF jmmarsh@alaska.edu 
stable isotopes Franz Mueter UAF fmueter@alaska.edu 

Plumb staff beam trawl catch comparison to the Brenda Norcross UAF bnorcross@alaska.edu 
83-112 eastern bottom trawl Bob lauth AFSC bob.lauth@noaa.gov 

Stock composition of salmon, Arctic cod, and 
capelin Jeff Guyon AFSC jeff.guyon@noaa.gov 

Ron heintz AFSC  ron.heintz@noaa.gov 
Fish energetics and nutritional condition Johanna Vollenweider AFSC johanna.vollenweider@noaa.gov 

Assessing the role of light on the vertical distribu
tion of fishes Stan Kotwicki AFSC stan.kotwicki@noaa.gov 

taxonomic investigation of northern populations 
of  wattled eelpouts Duane Stevenson AFSC duane.stevenson@noaa.gov 
Snailfish taxonomy and systematics James Orr AFSC james.orr@noaa.gov 
Bitter crab syndrome in snow crabs Frank Morado AFSC jfmorado99@gmail.com 
Gadiformes fish photos for Sea Grant book Gerald hoff AFSC jerry.hoff@noaa.go 

Flathead sole and Bering flounder genetics in the 
Arctic James Orr AFSC james.orr@noaa.gov 

Develop a marine paleoclimate proxy time series 
from Arctic surfclam tom helser AFSC thomas.helser@noaa.gov 

Develop a marine paleoclimate proxy time series 
part B tom helser AFSC thomas.helser@noaa.gov 
Digital photos of fishes and invertebrates. Gay Sheffield UAF/ASG3 gay.sheffield@alaska.edu 

Conductivity, temperature, depth (CtD) profile 
data Ned Cokelet PMEl4 cokelet@pmel.noaa.gov 

Robert Suydam NSB5 robert.suydam@north-slope.org
 
Prey library for marine mammals. heather Smith NSB heathersmith.r@gmail.com
 
1University of Alaska, Fairbanks (UAF)
 
2NOAA-Alaska Fisheries Science Center (AFSC)
 
3Alaska Sea Grant, Nome, AK (ASG)
 
4NOAA-Pacific Marine Environmental laboratory (PMEl) 
5North Slope Borough-Department of Wildlife Management (NSB) 
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ReSulTS 
Seventy-one of the 73 stations were successfully completed during the 2012 Chukchi 

Sea survey (Fig. 1). two stations were determined to be untrawlable. Station Ch30-O01 was 
covered in ice, therefore no attempt was made to sample the station. two attempts were made 
to sample station Ch30-N06, but due to excessive mud in the catch sample, the station was 
abandoned. Summarized haul and catch data at each station can be found in Appendix A. 

Mean bottom depths by station ranged from 12 m at Station Ch30-G04 in ledyard Bay 
to 90 m at Station Ch30-l08 along the northern boundary of the survey area at the edge of 
Barrow Canyon. Mean bottom depth for all stations was 42 m. Mean bottom temperatures by 
station ranged from -1.7 to 10.7°C with a combined mean of 2.7°C (Figs. 3 and 4).  The coldest 
bottom temperatures were in the north with the exception of station Ch30-B06, in Kotzebue 
Sound, where the bottom temperature was -0.4°C, the coldest temperature recorded south 
of Wainwright. Warmer bottom temperatures were generally in the shallowest waters along 
the coast. Surface temperature ranged from -0.5 to 11.2°C with a mean of 5.2°C (Figs. 3 and 
5). the warmest surface temperatures were observed close to the coastline while the coldest 
temperatures were observed at the northernmost stations. 

A total of 56 fish and 277 invertebrate taxa were identified during the 2012 Chukchi Sea 
survey. See Appendix B for a descending rank of all organisms caught. lists of all fishes and 
invertebrates caught on the survey can be found in tables 7 and 8 and Appendices C and D. 

Fishes accounted for 4.6% of the total survey CPUE (kg/ha) (Fig. 6; tables 4 and 7) 
compared to 95.4% for invertebrates (Fig. 7; tables 5 and 8). The 15 most abundant fish species 
accounted for 96% of the total fish CPUE (kg/ha). Fish lengths were collected from 48 species 
(table 6). Maps of CPUE by station and plots of estimated abundance-at-length for the top 15 
fish species and Gadus chalcogrammus (walleye pollock) are presented in Figs. 8-38. Boreogadus 
saida (Arctic cod) was the most abundant fish species by weight and number, and was the only 
fish or invertebrate taxon observed at 70 of 71 stations. Eleginus gracilis (saffron cod) was the 
second most abundant fish species with the largest abundance occurring south of Point hope 
in Kotzebue Sound. 

Invertebrates dominated the catches and accounted for 95.4% of the total survey CPUE 
(kg/ha). Maps with CPUE by station for the top 15 species are presented in Figures 39-54. 
Strongylocentrotus droebachiensis (green sea urchin) was the dominant species by weight and 
number (table 8). Although S. droebachiensis was the most abundant invertebrate species, it 
only occurred at 38 of 71 stations. Pagurus trigonocheirus (fuzzy hermit) and Hyas coarctatus 
(circumboreal toad crab) were the most frequently observed invertebrates, occurring at 65 
stations each. Labidochirus splendescens (splendid hermit crab) and Argis lar (kuro argid 
shrimp) occurred at 64 and 63 stations, respectively. 
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Three commercially important crab species were identified, Chionoecetes opilio (snow 
crab), Paralithodes camtschaticus (red king crab), and Paralithodes platypus (blue king crab; 
Figs. 55-60; table 9). Over 28,000 C. opilio were caught at 63 stations. Of the 28,000 caught, 
only 29 were legal males (carapace width >78 mm). A total of 34 P. platypus occurred in eight 
hauls (Fig. 59; Appendix D), while only two P. camtschaticus (red king crab) occurred in two 
hauls (Fig. 60; Appendix D). 
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Figure 3.--Relationship between bottom temperature (°C), bottom depth (m), and latitude (°N) 
collected during the 2012 Chukchi Sea bottom trawl survey. 
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Figure 4.--Map of bottom temperatures (°C) collected during the 2012 Chukchi Sea bottom 
trawl survey. 
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Figure 5.--Map of surface temperatures (°C) collected during the 2012 Chukchi Sea bottom 
trawl survey. 
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Figure 6.--total fish catch per unit effort (CPUE kg/ha) at each station from the 2012 Chukchi 
Sea bottom trawl survey. 
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Figure 7.--total invertebrate catch per unit effort (CPUE kg/ha) at each station from the 2012 
Chukchi Sea bottom trawl survey. 
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table 6.--Fish species with length data from the 2012 Chukchi Sea bottom trawl survey. 

Number Minimum Maximum Mean 
Scientific name Common name of lengths length (cm) length (cm) length (cm) 
Boreogadus saida Arctic cod 3,839 4 25 11.9 
Gymnocanthus tricuspis Arctic staghorn sculpin 698 3 41 10.0 
Limanda aspera yellowfin sole 591 4 29 15.3 
Eleginus gracilis saffron cod 565 4 36 18.7 
Lumpenus fabricii slender eelblenny 480 5 29 13.9 
Clupea pallasi Pacific herring 458 11 29 21.5 
Myoxocephalus verrucosus warty sculpin 413 5 29 13.2 
Hippoglossoides robustus Bering flounder 358 4 29 14.2 
Osmerus mordax rainbow smelt 281 10 30 18.9 
Mallotus villosus capelin 186 6 16 10.6 
Liparis tunicatus kelp snailfish 155 3 16 9.2 
Liparis gibbus variegated snailfish 116 8 31 16.8 
Pleuronectes quadrituberculatus Alaska plaice 112 11 31 19.1 
Gadus chalcogrammus walleye pollock 106 6 16 9.9 
Myoxocephalus jaok plain sculpin 94 6 23 13.5 
Lycodes palearis wattled eelpout 90 9 32 20.7 
Artediellus scaber hamecon 78 2 9 6.5 
Limanda proboscidea longhead dab 70 10 23 15.3 
Triglops pingeli ribbed sculpin 68 4 15 9.9 
Lycodes turneri polar eelpout 63 11 78 26.3 
Platichthys stellatus starry flounder 58 19 59 33.4 
Ulcina olrikii Arctic alligatorfish 47 4 6 4.8 
Podothecus veternus veteran poacher 46 6 17 11.8 
Enophrys diceraus antlered sculpin 42 8 19 13.4 
Lycodes polaris Canadian eelpout 40 11 45 17.8 
Lycodes raridens marbled eelpout 38 7 38 20.8 
Ammodytes hexapterus Pacific sand lance 26 5 13 9.2 
Liopsetta glacialis Arctic flounder 25 10 21 13.1 
Limanda sakhalinensis Sakhalin sole 21 7 17 13.7 
Acantholumpenus mackayi pighead prickleback 15 21 39 30.6 
Liparis marmoratus festive snailfish 15 3 12 8.7 
Hexagrammos stelleri whitespotted greenling 13 12 19 14.3 
Lumpenus medius stout eelblenny 10 6 14 11.3 
Nautichthys pribilovius eyeshade sculpin 10 5 8 6.5 
Hemilepidotus papilio butterfly sculpin 9 6 17 10.3 
Icelus spatula spatulate sculpin 9 5 11 8.0 
Stichaeus punctatus Arctic shanny 6 8 15 10.5 
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table 6.--Continued. 

Number Minimum Maximum Mean 
Scientific name Common name of lengths length (cm) length (cm) length (cm) 
Myoxocephalus 
polyacanthocephalus great sculpin 5 9 10 9.5 
Lycodes mucosus saddled eelpout 4 13 26 18.0 
Myoxocephalus quadricornis fourhorn sculpin 4 11 21 16.3 
Gadus macrocephalus Pacific cod 4 10 13 11.0 
Pallasina barbata tubenose poacher 4 9 12 10.5 
Lumpenus maculatus daubed shanny 2 8 9 8.5 
Bathyraja parmifera Alaska skate 1 95 95 95.0 
Myoxocephalus scorpioides Arctic sculpin 1 15 15 15.0 
Blepsias bilobus crested sculpin 1 14 14 14.0 
Reinhardtius hippoglossoides Greenland turbot 1 10 10 10.0 
Liparis fabricii gelatinous seasnail 1 10 10 10.0 
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table 7.--Mean and standard error of catch per unit effort (kg/ha and no./ha) for fish species 
caught during the 2012 Chukchi Sea bottom trawl survey. 

 Standard  Standard 
 Mean error  Mean error 
CPUE CPUE CPUE CPUE 

Scientific name Common name (kg/ha) (kg/ha) (no./ha) (no./ha) 

Eleginus gracilis saffron cod 1.08 0.58 12.05 5.04 
Clupea pallasi Pacific herring 0.83 0.30 7.45 2.79 
Limanda aspera yellowfin sole 0.33 0.11 7.97 3.32 
Platichthys stellatus starry flounder 0.25 0.10 0.40 0.15 
Myoxocephalus verrucosus warty sculpin 0.14 0.05 4.56 1.67 
Osmerus mordax rainbow smelt 0.13 0.05 2.53 0.97 
Lycodes turneri polar eelpout 0.10 0.06 0.65 0.49 
Hippoglossoides robustus Bering flounder 0.10 0.03 2.54 0.57 
Gymnocanthus tricuspis Arctic staghorn sculpin 0.08 0.02 7.22 2.65 
Pleuronectes quadrituberculatus Alaska plaice 0.08 0.03 0.77 0.31 
Liparis gibbus variegated snailfish 0.07 0.03 0.86 0.28 
Bathyraja parmifera Alaska skate 0.05 0.05 0.01 0.01 
Lycodes palearis wattled eelpout 0.03 0.01 0.66 0.24 
Lumpenus fabricii slender eelblenny 0.03 0.01 3.80 1.06 
Lycodes raridens marbled eelpout 0.02 0.01 0.31 0.11 
Limanda proboscidea longhead dab 0.02 0.02 0.48 0.35 
Liparis tunicatus kelp snailfish 0.02 0.01 1.33 0.39 
Enophrys diceraus antlered sculpin 0.02 0.01 0.31 0.13 
Myoxocephalus jaok plain sculpin 0.02 0.01 0.63 0.34 
Mallotus villosus capelin 0.01 0.01 1.82 0.59 
Lycodes polaris Canadian eelpout 0.01 0.01 0.30 0.13 
Myoxocephalus quadricornis fourhorn sculpin 0.01 0.01 0.05 0.03 
Gymnocanthus pistilliger threaded sculpin 0.01 0.01 0.26 0.25 
Gadus chalcogrammus walleye pollock 0.01 <0.01 0.79 0.29 
Acantholumpenus mackayi pighead prickleback 0.01 0.01 0.10 0.10 
Liopsetta glacialis Arctic flounder <0.01 <0.01 0.17 0.16 
Triglops pingeli ribbed sculpin <0.01 <0.01 0.63 0.30 
Podothecus veternus veteran poacher <0.01 <0.01 0.43 0.14 
Limanda sakhalinensis Sakhalin sole <0.01 <0.01 0.15 0.09 
Artediellus scaber hamecon <0.01 <0.01 0.71 0.26 
Enophrys lucasi leister sculpin <0.01 <0.01 0.05 0.03 
Hexagrammos stelleri whitespotted greenling <0.01 <0.01 0.08 0.06 
Chirolophis snyderi bearded warbonnet <0.01 <0.01 0.05 0.05 

Boreogadus saida Arctic cod 1.46 0.31 119.73 24.17 
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Table 7.--Continued.
	

 Standard  Standard 
 Mean error  Mean error 
CPUE CPUE CPUE CPUE 

Scientific name Common name (kg/ha) (kg/ha) (no./ha) (no./ha) 
Liparis marmoratus festive snailfish <0.01 <0.01 0.11 0.03 
Lycodes mucosus saddled eelpout <0.01 <0.01 0.03 0.02 
Blepsias bilobus crested sculpin <0.01 <0.01 0.01 0.01 
Hemilepidotus papilio butterfly sculpin <0.01 <0.01 0.07 0.03 
Megalocottus platycephalus belligerent sculpin <0.01 <0.01 0.01 0.01 
Myoxocephalus scorpioides Arctic sculpin <0.01 <0.01 0.01 0.01 
Icelus spatula spatulate sculpin <0.01 <0.01 0.07 0.05 
Nautichthys pribilovius eyeshade sculpin <0.01 <0.01 0.12 0.05 
Ulcina olrikii Arctic alligatorfish <0.01 <0.01 0.39 0.14 
Pleuronectiformes flatfish unident. <0.01 <0.01 0.01 0.01 
Myoxocephalus 
polyacanthocephalus great sculpin <0.01 <0.01 0.04 0.03 
Lumpenus medius stout eelblenny <0.01 <0.01 0.10 0.08 
Ammodytes hexapterus Pacific sand lance <0.01 <0.01 0.19 0.14 
Gadus macrocephalus Pacific cod <0.01 <0.01 0.03 0.02 
Stichaeus punctatus Arctic shanny <0.01 <0.01 0.04 0.03 
Liparis sp. snailfish unident. <0.01 <0.01 0.02 0.01 
Liparis fabricii gelatinous seasnail <0.01 <0.01 0.01 0.01 
Pallasina barbata tubenose poacher <0.01 <0.01 0.05 0.03 
Lumpenus maculatus daubed shanny <0.01 <0.01 0.02 0.02 

Reinhardtius hippoglossoides Greenland turbot <0.01 <0.01 0.01 0.01 
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Figure 8.--Distribution and relative abundance (CPUE kg/ha) of Boreogadus saida (Arctic cod) 
for the 2012 Chukchi Sea bottom trawl survey. 

Boreogadus saida 

25 

100 

150 

200 

250 

300 

350 

400 

m
at

ed
 ab

un
da

nc
e (

m
ill

io
ns

) 

Arctic cod 

males females unsexed 
Estimated population = 2,586.0 million 
Mean length male/female = 11/12 cm 
Mean length unsexed =  10 cm 
Number measured =  3,839 

0 

50 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Es
tim

 

Length (cm) 

Figure 9.--Estimated abundance at length by sex of Boreogadus saida (Arctic cod) for the 2012 
Chukchi Sea bottom trawl survey. 
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Figure 10.--Distribution and relative abundance (CPUE kg/ha) of Eleginus gracilis (saffron cod) 
for the 2012 Chukchi Sea bottom trawl survey. 
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Figure 11.--Estimated abundance at length by sex of Eleginus gracilis (saffron cod) for the 2012 
Chukchi Sea bottom trawl survey. 
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Figure 12.--Distribution and relative abundance (CPUE kg/ha) of Clupea pallasi (Pacific 
herring) for the 2012 Chukchi Sea bottom trawl survey. 
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Figure 13.--Estimated abundance at length by sex of Clupea pallasi (Pacific herring) for the 
2012 Chukchi Sea bottom trawl survey. 
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Figure 14.--Distribution and relative abundance (CPUE kg/ha) of Limanda aspera (yellowfin 
sole) for the 2012 Chukchi Sea bottom trawl survey. 
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Figure 15.--Estimated abundance at length by sex of Limanda aspera (yellowfin sole) for the 
2012 Chukchi Sea bottom trawl survey. 
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Figure 16.--Distribution and relative abundance (CPUE kg/ha) of Platichthys stellatus (starry 
flounder) for the 2012 Chukchi Sea bottom trawl survey. 
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Figure 17.--Estimated abundance at length by sex of Platichthys stellatus (starry flounder) for 
the 2012 Chukchi Sea bottom trawl survey. 
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Figure 18.--Distribution and relative abundance (CPUE kg/ha) of  Myoxocephalus verrucosus 
(warty sculpin) for the 2012 Chukchi Sea bottom trawl survey. 
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Figure 19.--Estimated abundance at length by sex of Myoxocephalus verrucosus (warty sculpin) 
for the 2012 Chukchi Sea bottom trawl survey. 
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Figure 20.--Distribution and relative abundance (CPUE kg/ha) of Osmerus mordax (rainbow 
smelt) for the 2012 Chukchi Sea bottom trawl survey. 
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Figure 21.--Estimated abundance at length by sex of Osmerus mordax (rainbow smelt) for the 
2012 Chukchi Sea bottom trawl survey. 
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Figure 22.--Distribution and relative abundance (CPUE kg/ha) of Lycodes turneri (polar 
eelpout) for the 2012 Chukchi Sea bottom trawl survey. 
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Figure 23.--Estimated abundance at length by sex of Lycodes turneri (polar eelpout) for the 2012 
Chukchi Sea bottom trawl survey. 
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Figure 24.--Distribution and relative abundance (CPUE kg/ha) of Hippoglossoides robustus 
(Bering flounder) for the 2012 Chukchi Sea bottom trawl survey. 
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Figure 25.--Estimated abundance at length by sex of Hippoglossoides robustus (Bering flounder) 
for the 2012 Chukchi Sea bottom trawl survey. 
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Figure 26.--Distribution and relative abundance (CPUE kg/ha) of Gymnocanthus tricuspis 
(Arctic staghorn sculpin) for the 2012 Chukchi Sea bottom trawl survey. 
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Figure 27.--Estimated abundance at length by sex of Gymnocanthus tricuspis (Arctic staghorn 
sculpin) for the 2012 Chukchi Sea bottom trawl survey. 
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Figure 28.--Distribution and relative abundance (CPUE kg/ha) of Pleuronectes 
quadrituberculatus (Alaska plaice) for the 2012 Chukchi Sea bottom trawl survey. 
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Figure 29.--Estimated abundance at length by sex of Pleuronectes quadrituberculatus (Alaska 
plaice) for the 2012 Chukchi Sea bottom trawl survey. 
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Figure 30.--Distribution and relative abundance (CPUE kg/ha) of Liparis gibbus (variegated 
snailfish) for the 2012 Chukchi Sea bottom trawl survey. 
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Figure 31.--Estimated abundance at length by sex of Liparis gibbus (variegated snailfish) for the 
2012 Chukchi Sea bottom trawl survey. 
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Figure 32.--Distribution and relative abundance (CPUE kg/ha) of Bathyraja parmifera (Alaska 
skate) for the 2012 Chukchi Sea bottom trawl survey. 

Only one large skate was encountered during the survey therefore an estimated abundance at 
length plot was not created. 
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Figure 33.--Distribution and relative abundance (CPUE kg/ha) of Lycodes palearis (wattled 
eelpout) for the 2012 Chukchi Sea bottom trawl survey. 
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Figure 34.--Estimated abundance at length by sex of Lycodes palearis (wattled eelpout) for the 
2012 Chukchi Sea bottom trawl survey. 
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Figure 35.--Distribution and relative abundance (CPUE kg/ha) of Lumpenus fabricii (slender 
eelblenny) for the 2012 Chukchi Sea bottom trawl survey. 
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Figure 36.--Estimated abundance at length by sex of Lumpenus fabricii (slender eelblenny) for 
the 2012 Chukchi Sea bottom trawl survey. 
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Figure 37.--Distribution and relative abundance (CPUE kg/ha) of Gadus chalcogrammus 
(walleye pollock) for the 2012 Chukchi Sea bottom trawl survey. 
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Figure 38.--Estimated abundance at length by sex of Gadus chalcogrammus (walleye pollock) 
for the 2012 Chukchi Sea bottom trawl survey. 
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table 8.--Mean and standard error of catch per unit effort (CPUE kg/ha and no./ha) for 
invertebrate taxa caught during the 2012 Chukchi Sea bottom trawl survey. 

 Mean Standard error  Mean  Standard error 
CPUE mean CPUE CPUE mean CPUE 

Scientific name Common name (kg/ha)  (kg/ha) (no./ha) (no./ha) 

Strongylocentrotus droebachiensis green sea urchin  15.89 6.93 387.17 213.89 
Asterias amurensis purple-orange sea star  8.80 3.39 236.35 127.27 
Pagurus trigonocheirus fuzzy hermit crab  7.87 1.67 162.34 27.54 
Chionoecetes opilio snow crab  7.45 2.58 212.50 76.12 
Psolus fabricii brownscaled sea cucumber  5.54 2.45 156.93 72.28 
Neptunea heros  4.48 1.18 45.42 11.27 
Boltenia ovifera  4.17 3.32 1.71 0.85 
Leptasterias polaris  3.99 0.94 40.30 8.76 
Gorgonocephalus sp. cf. arcticus  3.59 1.51 37.42 13.69 

empty gastropod shells  3.55 1.14 - -
Halichondria sp.  3.30 3.17 - -
Styela rustica sea potato  2.42 1.16 1.10 0.60 
Chrysaora melanaster  2.27 0.42 2.46 0.54 
Urticina crassicornis mottled anemone  1.93 0.60 43.76 14.55 
Halichondria sitiens black papillate sponge  1.77 1.24 - -
Halocynthia aurantium sea peach  1.65 0.96 5.40 4.77 
Gorgonocephalus eucnemis basketstar  1.58 1.23 9.81 6.48 
Cyanea capillata lion’s mane  1.45 0.43 12.35 4.24 
Hyas coarctatus circumboreal toad crab  1.34 0.49 43.91 14.21 
Neptunea ventricosa fat whelk  1.33 0.73 15.30 7.91 

empty bivalve shells  1.16 0.74 0.01 0.01 
Urasterias lincki  1.15 0.47 8.31 3.81 
Ascidiacea tunicate unident.  1.12 0.65 3.25 2.63 
Solaster arcticus  0.98 0.86 1.24 0.64 
Telmessus cheiragonus helmet crab  0.89 0.36 12.22 5.57 
Lethasterias nanimensis blackspined sea star  0.84 0.30 3.42 1.12 
Thoracica barnacle unident.  0.75 0.41 2.60 1.28 
Ctenodiscus crispatus common mud star  0.66 0.46 87.75 59.49 
Ophiura sarsi notched brittlestar  0.62 0.19 190.80 73.66 
Pagurus capillatus hairy hermit crab  0.62 0.26 23.24 10.55 
Echinarachnius parma parma sand dollar  0.58 0.58 0.44 0.32 
Porifera sponge unident.  0.46 0.26 - -
Suberites sp.  0.43 0.43 - -
Boltenia ecinata  0.40 0.22 0.14 0.12 
Bryozoa bryozoan unident.  0.39 0.20 0.03 0.02 
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table 8.--Continued. 

 Mean Standard error  Mean  Standard error 
CPUE mean CPUE CPUE mean CPUE 

Scientific name Common name (kg/ha)  (kg/ha) (no./ha) (no./ha) 
Gersemia sp. sea raspberry  0.36 0.17 1.78 1.03 
Evasterias echinosoma giant sea star  0.35 0.12 1.96 1.00 
Actiniaria sea anemone unident.  0.33 0.14 17.44 10.94 
Leptasterias arctica  0.33 0.14 13.90 3.96 
Pagurus rathbuni longfinger hermit  0.32 0.06 17.16 3.14 
Neptunea borealis  0.31 0.05 20.51 4.49 
Beringius beringii  0.30 0.15 3.15 1.33 
Stomphia sp.  0.26 0.25 4.91 4.69 
Labidochirus splendescens splendid hermit  0.25 0.07 21.93 5.84 
Chlamys behringiana Iceland scallop  0.21 0.12 3.49 2.02 
Serripes laperousii broad cockle  0.18 0.18 0.44 0.39 
Chelyosoma productum  0.18 0.12 24.51 19.42 
Stomphia coccinea swimming anemone  0.17 0.12 4.46 3.00 
Plicifusus kroyeri  0.17 0.06 6.50 2.29 
Leptasterias groenlandica  0.16 0.04 27.51 14.45 
Buccinum glaciale glacial whelk  0.16 0.15 3.10 2.73 
Polychaete tubes  0.14 0.13 - -
Buccinum sp. eggs  0.13 0.04 - -
Sclerocrangon boreas sculptured shrimp  0.12 0.08 9.33 5.56 
Argis lar kuro argid  0.12 0.02 22.80 4.81 
Crossaster papposus rose sea star  0.12 0.03 6.52 1.74 
Paralithodes platypus blue king crab  0.11 0.05 0.25 0.13 

hydroid unident.  0.11 0.04 - -
compound ascidian 
unident.  0.11 0.10 0.03 0.03 

Tritonia diomedea rosy tritonia  0.10 0.10 1.54 1.53 
Pyrulofusus deformis warped whelk  0.10 0.03 1.52 0.41 
Myriotrochus rinkii  0.10 0.04 273.76 130.60 
Pteraster obscurus obscure sea star  0.09 0.03 1.29 0.41 
Naticidae eggs moonsnail eggs unident.  0.09 0.02 - -
Alcyonidium enteromorpha noodle bryozoan  0.09 0.05 1.45 1.45 
Molgula sp.  0.09 0.09 5.92 5.92 
Alcyonidium disforme  0.09 0.05 22.95 18.78 
Buccinum angulosum angular whelk  0.08 0.02 3.73 1.19 
gastropod eggs snail  eggs  0.08 0.03 - -
Volutopsius fragilis fragile whelk  0.08 0.04 1.85 0.70 
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table 8.--Continued. 

 Mean Standard error  Mean  Standard error 
CPUE mean CPUE CPUE mean CPUE 

Scientific name Common name (kg/ha)  (kg/ha) (no./ha) (no./ha) 
Gersemia fruticosa  0.08 0.03 0.11 0.05 
Amicula vestita  0.07 0.04 7.58 3.86 
Beringius stimpsoni  0.07 0.05 0.92 0.46 
Buccinum scalariforme ladder whelk  0.07 0.02 4.00 1.10 
Stylissa sp. drumstick sponge  0.06 0.05 0.63 0.38 
Musculus discors discordant mussel  0.06 0.03 8.68 6.29 
Neptunea sp. eggs  0.05 0.03 - -
Ocnus glacialis  0.05 0.03 7.28 4.76 
Buccinum polare polar whelk  0.05 0.01 2.16 0.45 
Volutopsius stefanssoni shouldered whelk  0.04 0.03 0.63 0.40 
Clinocardium ciliatum hairy cockle  0.04 0.03 1.68 1.08 
Actinostola sp.  0.04 0.03 0.52 0.39 
Metridium sp.  0.04 0.02 0.72 0.41 
Nuculana pernula northern nutclam  0.04 0.02 26.32 13.51 
Tritonia sp.  0.03 0.02 0.73 0.42 
Alcyonidium pedunculatum  0.03 0.01 0.42 0.29 
Cribrinopsis fernaldi chevron-tentacled anemone  0.03 0.03 0.49 0.35 
Aplidium sp. A (Clark 2006) sea glob  0.03 0.01 0.11 0.08 
Urticina sp.  0.03 0.02 1.36 0.90 

tube worm unident.  0.03 0.02 - -
Actinostola groenlandica  0.03 0.02 0.46 0.29 
Polychaeta polychaete worm unident.  0.03 0.02 3.83 2.79 
Serripes groenlandicus Greenland cockle  0.03 0.01 0.85 0.22 
Polymastia sp.  0.03 0.02 0.01 0.01 
Cryptonatica (=Natica) russa rusty moonsnail  0.02 0.01 2.18 0.57 
Ocnus sp.  0.02 0.02 17.41 17.26 
Euspira pallida pale moonsnail  0.02 0.01 1.42 0.30 
Pandalus goniurus humpy shrimp  0.02 0.01 13.95 6.86 
Distaplia sp. A (Clark 2006)  0.02 0.02 - -
Astarte arctica  0.02 0.01 0.81 0.37 
Hiatella arctica Arctic hiatella  0.02 0.02 5.51 5.33 
Halocynthia sp. sea peach unident.  0.02 0.02 - -
Mytilus sp.  0.02 0.02 0.89 0.89 
Paralithodes camtschaticus red king crab  0.02 0.01 0.02 0.01 
Ophiacantha bidentata  0.02 0.02 15.26 15.26 
Alcyonidium sp.  0.02 0.02 0.01 0.01 
Henricia tumida tumid sea star  0.02 0.01 2.28 1.09 
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table 8.--Continued. 

Scientific name 
holothuroidea 

Common name
sea cucumber unident.

 Mean 
CPUE 
(kg/ha) 

0.02 

Standard error 
mean CPUE
 (kg/ha)

 0.01 

 Mean 
CPUE 

(no./ha) 
0.18 

 Standard error 
mean CPUE 

(no./ha) 
0.17 

Actinostolidae  0.01 0.01 0.67 0.44 
Colus halli shrew whelk  0.01 <0.01 1.09 0.31 
Colus sp.
Musculus niger 
Trichotropis bicarinata 
Molgula griffithsii 
Amphiophiura nodosa
Cucumaria sp.
Eualus sp.
Eunoe nodosa 
Pagurus ochotensis 
Saduria entomon

black mussel
two-keel hairysnail
sea grape

giant scale worm
Alaskan hermit

 0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

<0.01 
<0.01 

0.01 
0.01 

0.41 
1.40 
0.96 
0.52 
6.99 
0.02 

12.57 
1.54 
0.16 
0.25 

0.39 
1.39 
0.69 
0.44 
4.29 
0.02 
4.54 
0.50 
0.12 
0.18 

Eunoe depressa 
Balanus sp.
Clinopegma magnum 
Colus sabini

depressed scale worm

helmet whelk

 0.01 
0.01 
0.01 
0.01 

0.01 
0.01 

<0.01 
0.01 

1.67 
0.31 
0.27 
0.54 

0.68 
0.29 
0.10 
0.48 

Eualus gaimardii
Henricia beringiania 
Eunoe sp.
Echiura 

Bering henricia

echiuroid worm unident.

 0.01 
0.01 
0.01 
0.01 

<0.01 
<0.01 
<0.01 
<0.01 

7.23 
0.10 
0.98 
0.19 

3.22 
0.04 
0.53 
0.10 

Golfingia margaritacea
Benthoctopus sibiricus
Colus spitzbergensis 
Dendrobeania sp.
Nemertea 

thick-ribbed whelk

nemertean worm unident.

 0.01 
0.01 
0.01 
0.01 
0.01 

<0.01 
<0.01 
<0.01 

0.01 
<0.01 

0.34 
0.06 
0.60 

-
1.50 

0.17 
0.02 
0.28 

-
0.88 

Margarites costalis 
Onchidiopsis sp.
Onchidiopsis carnea
Volutopsius sp. eggs
Calycidoris guentheri
Pteraster tesselatus

boreal rosy margarite  0.01 
0.01 
0.01 

<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

0.97 
0.63 
0.14 

-
0.53 
0.01 

0.35 
0.33 
0.06 

-
0.42 
0.01 

Astarte sp.
Argis sp.
Astarte esquimalti
Eualus suckleyi 
Ptychodactis patula

shortscale eualid

 <0.01 
<0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

2.09 
0.46 
1.53 
3.85 
0.10 

2.08 
0.45 
0.92 
2.11 
0.06 
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table 8.--Continued. 

Scientific name 
Buccinum tenellum

Common name

 Mean 
CPUE 
(kg/ha) 
<0.01 

Standard error 
mean CPUE
 (kg/ha)

 <0.01 

 Mean 
CPUE 

(no./ha) 
0.17 

 Standard error 
mean CPUE 

(no./ha) 
0.16 

Neptunea middendorffii
Buccinum ectomycina
Plicifusus johanseni
Rhamphostomella costata 
Buccinum plectrum 
Onchidiopsis glacialis 
Cryptonatica (=Natica) aleutica 
Colus hypolispus
Buccinum obsoletum

ribbed bryozoan
sinuous whelk
icy lamellaria
Aleutian moonsnail

 <0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

0.09 
0.07 
0.18 
0.01 
0.11 
0.10 
0.29 
0.17 
0.14 

0.09 
0.05 
0.06 
0.01 
0.05 
0.06 
0.28 
0.07 
0.04 

Ophiopholis aculeata 
Dendronotus frondosus 

ubiquitous brittle star
frond-aeolis

 <0.01 
<0.01 

<0.01 
<0.01 

1.74 
0.13 

0.98 
0.12 

Stegocephalus inflatus
Eualus macilentus 
Distaplia sp.
Asteroidea 

Greenland shrimp

sea star unident.

 <0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 

0.32 
1.34 
0.01 
0.01 

0.21 
0.96 
0.01 
0.01 

Flustra serrulata 
Onchidiopsis sp. B 
(Clark & Mclean)
Pteraster octaster

leafy bryozoan  <0.01 

<0.01 
<0.01 

<0.01 

<0.01 
<0.01 

-

0.03 
0.02 

-

0.03 
0.02 

Beroe sp.
Sipuncula 
Scyphozoa 
Lebbeus groenlandicus 
Crangon sp.
Amphipoda 
Cyclocardia crassidens 
Macoma calcarea 
Lamellaria sp.
Argis dentata 
Heliometra glacialis
Nudibranchia 

peanut worm unident.
jellyfish unident.
spiny lebbeid

amphipod unident.
thick carditid
chalky macoma

Arctic argid

nudibranch unident.

 <0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

0.02 
1.03 
0.03 
0.28 
0.44 
2.22 
0.21 
0.12 
0.03 
0.21 
0.10 
0.12 

0.02 
0.76 
0.02 
0.19 
0.34 
1.45 
0.17 
0.09 
0.03 
0.21 
0.10 
0.09 

Sabinea septemcarinata
Ophiura sp.
Cyclocardia sp. cf. borealis 
(Clark 2006) 
Tochuina tetraquetra 

northern carditid
giant orange tochui

 <0.01 
<0.01 

<0.01 
<0.01 

<0.01 
<0.01 

<0.01 
<0.01 

0.35 
3.35 

0.33 
0.01 

0.19 
3.21 

0.29 
0.01 
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table 8.--Continued. 

 Mean Standard error  Mean  Standard error 
CPUE mean CPUE CPUE mean CPUE 

Scientific name Common name (kg/ha)  (kg/ha) (no./ha) (no./ha) 
Dendronotus sp.  <0.01 <0.01 0.09 0.04 
Distaplia occidentalis  <0.01 <0.01 0.02 0.02 
Serripes notabilis oblique smoothcockle  <0.01 <0.01 0.03 0.03 
Crangon communis twospine crangon  <0.01 <0.01 0.52 0.52 
Crangon sp. cf. communis (CAS)  <0.01 <0.01 0.26 0.26 
Mya truncata truncate softshell  <0.01 <0.01 0.01 0.01 
Cribrinopsis sp.  <0.01 <0.01 0.01 0.01 
Colus martensi  <0.01 <0.01 0.09 0.04 
Tachyrhynchus erosus eroded turretsnail  <0.01 <0.01 0.85 0.72 
Crangon dalli ridged crangon  <0.01 <0.01 0.29 0.13 
Nucula tenuis smooth nutclam  <0.01 <0.01 0.04 0.04 
Rachotropis sp.  <0.01 <0.01 0.87 0.57 
Hemithiris psittacea black brachiopod  <0.01 <0.01 0.28 0.19 
Macoma sp.  <0.01 <0.01 0.15 0.09 
Colus ombronius shady whelk  <0.01 <0.01 0.07 0.03 
Polynoidae scale worm unident.  <0.01 <0.01 0.34 0.16 
Mactromeris polynyma Arctic surfclam  <0.01 <0.01 0.01 0.01 
Boreotrophon pacificus  <0.01 <0.01 0.26 0.15 
Clinocardium californiense California cockle  <0.01 <0.01 0.02 0.02 
Rhachotropis aculeata  <0.01 <0.01 0.66 0.32 

worm unident.  <0.01 <0.01 0.17 0.06 
Boreotrophon coronatus  <0.01 <0.01 0.09 0.03 
Henricia sanguinolenta sanguine sea star  <0.01 <0.01 0.01 0.01 
Pelonaia corrugata  <0.01 <0.01 0.77 0.75 
Volutopsius attenuatus attenuate melon whelk  <0.01 <0.01 0.04 0.03 
Buccinum normale  <0.01 <0.01 0.07 0.05 
Beringius sp. eggs  <0.01 <0.01 - -
Maldanidae unident. bamboo worm unident.  <0.01 <0.01 0.10 0.07 

Alaskan pink (=northern) 
Pandalus eous (=borealis) shrimp  <0.01 <0.01 0.23 0.19 
Nototropis sp.  <0.01 <0.01 0.23 0.19 
Oractis diomedeae grape anemone  <0.01 <0.01 0.01 0.01 
Hapalogaster grebnitzkii  <0.01 <0.01 0.03 0.02 
Psolus phantapus  <0.01 <0.01 0.04 0.04 
Priapulus caudatus  <0.01 <0.01 0.01 0.01 
Admete regina noble admete  <0.01 <0.01 0.05 0.02 
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table 8.--Continued. 

 Mean Standard error  Mean  Standard error 
CPUE mean CPUE CPUE mean CPUE 

Scientific name Common name (kg/ha)  (kg/ha) (no./ha) (no./ha) 
Arctolembos arcticus  <0.01 <0.01 0.17 0.15 
Nephtyidae cat worm unident.  <0.01 <0.01 0.03 0.02 
Yoldia hyperborea northern yoldia  <0.01 <0.01 0.26 0.23 
Crangonidae crangonid shrimp unident.  <0.01 <0.01 0.04 0.03 
Sertulariidae unident. Sertulariid hydroid  <0.01 <0.01 - -
Ophiuroidea brittlestar unident.  <0.01 <0.01 1.25 1.25 
Trididemnum sp.  <0.01 <0.01 - -
Anonyx nugax riddick amphipod  <0.01 <0.01 0.38 0.34 
Tachyrhynchus reticulatus reticulated turretsnail  <0.01 <0.01 0.11 0.09 
Spirontocaris arcuata Rathbun blade shrimp  <0.01 <0.01 0.19 0.18 
Liomesus ooides egg whelk  <0.01 <0.01 0.01 0.01 
Colus bristolensis  <0.01 <0.01 0.01 0.01 
Astarte montagui  <0.01 <0.01 0.03 0.03 
Heteropora sp.  <0.01 <0.01 - -
Yoldia sp.  <0.01 <0.01 0.25 0.25 
Thaliacea salp unident.  <0.01 <0.01 0.01 0.01 
Travisia sp.  <0.01 <0.01 0.04 0.04 
Buccinum solenum  <0.01 <0.01 0.01 0.01 
Cryptonatica sp.  <0.01 <0.01 0.01 0.01 
Colus capponius  <0.01 <0.01 0.02 0.02 
Eunice valens  <0.01 <0.01 0.01 0.01 
Stenosemus albus northern white chiton  <0.01 <0.01 0.10 0.05 
Boreotrophon clathratus clathrate trophon  <0.01 <0.01 0.02 0.01 
Dorididae dorid nudibranch unident.  <0.01 <0.01 0.02 0.02 
Crangon septemspinosa sevenspine bay shrimp  <0.01 <0.01 0.03 0.03 
Costazia ventricosa rusty bryozoan  <0.01 <0.01 - -
Trichotropis borealis  <0.01 <0.01 0.09 0.08 
Argis levior Nelson’s argid  <0.01 <0.01 0.09 0.09 
Buccinum sp.  <0.01 <0.01 0.01 0.01 
Musculus sp.  <0.01 <0.01 0.03 0.03 
Velutina undata wavy lamellaria  <0.01 <0.01 0.02 0.02 
Ctenophora comb jelly unident.  <0.01 <0.01 - -
Pentamera sp.  <0.01 <0.01 0.01 0.01 
Dendronotus dalli Dall’s dendronotid  <0.01 <0.01 0.01 0.01 
Spirontocaris sp.  <0.01 <0.01 0.02 0.02 
Colus roseus rosy whelk  <0.01 <0.01 0.03 0.02 
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table 8.--Continued. 

Scientific name 
Emplectonema sp.
Bivalvia 

Common name

bivalve unident.

 Mean 
CPUE 
(kg/ha) 
<0.01 
<0.01 

Standard error 
mean CPUE
 (kg/ha)

 <0.01 
<0.01 

 Mean 
CPUE 

(no./ha) 
0.01 
0.05 

 Standard error 
mean CPUE 

(no./ha) 
0.01 
0.05 

hemithyridae 
Buccinum ciliatum

hemithyrid brachiopods  <0.01 
<0.01 

<0.01 
<0.01 

0.02 
0.01 

0.02 
0.01 

Sabellidae sabellid unident.  <0.01 <0.01 0.01 0.01 
Anonyx sp.
Pandora glacialis 
Eusirus cuspidatus

Cyclocardia sp.
Velutina prolongata 
Velutina sp.
Musculus glacialis 
Cerebratulus californienesis

glacial pandora

limpet unident.

elongate lamellaria

corrugate mussel

 <0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

0.03 
0.01 
0.04 
0.04 
0.01 
0.01 
0.02 
0.01 
0.01 

0.03 
0.01 
0.04 
0.04 
0.01 
0.01 
0.02 
0.01 
0.01 

Eualus fabricii Arctic eualid  <0.01 <0.01 0.02 0.02 
Margarites giganteus 
Mysida 
Phyllodocidae unident.
Oenopota sp.
Eunoe senta

giant margarite
opossum shrimps

 <0.01 
<0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

0.02 
0.05 
0.03 
0.01 
0.01 

0.01 
0.05 
0.02 
0.01 
0.01 

Melita dentata  <0.01 <0.01 0.03 0.03 
Margarites sp.
Neoiphinoe echinata
Bugula sp.
Tubulanus sp.
Solariella obscura obscure solarelle

 <0.01 
<0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

0.01 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
0.01 

Quasimelita formosa  <0.01 <0.01 0.01 0.01 
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 table 9.--Summary of data collected for Chionoecetes opilio on the 2012 Chukchi Sea bottom 
trawl survey. 

Estimated 
Number of Stations Number Number Estimate Estimated Estimated biomass (t) 

stations with crab measured caught abundance abundance CI biomass (t) CI 

Immature male (< 75 mm CW) 71 58 2,952 14,640 2,382,547,304 1,981,901,110 86,917 67,469 

Mature male (≥ 75 mm CW) 71 11 34 61 9,679,638 7,974,330 1,981 1,582 

legal (≥ 78 mm CW) 71 10 18 29 4,434,317 2,993,756 1,057 702 

Immature female (< 50 mm CW) 71 52 1,816 9,005 1,491,533,174 1,119,118,560 52,882 36,159 

Mature female (≥ 50 mm CW) 71 43 468 3,856 653,503,181 626,440,030 56,156 56,099 

Immature unsexed (< 16 mm) 71 9 304 799 120,235,857 112,385,343 * * 

* no size-weight regression factors available for unsexed crab 
CW = carapace width 
CI = confidence interval 
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ALASKA
 

Figure 55.--total density (CPUE no./ha) of Chionoecetes opilio (snow crab) at each station 
sampled in the 2012 Chukchi Sea bottom trawl survey. Data depicted by circles are 
crab densities at equal intervals. 
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% by sex and size 

ALASKA 

Figure 56.--Percentage of male and female Chionoecetes opilio (snow crab) size categories 
caught at each station sampled in the 2012 Chukchi Sea bottom trawl survey. 
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shell condition 

ALASKA 

Figure 57.--Distribution of legal-sized male Chionoecetes opilio (snow crab), distinguished by 
shell condition, caught at each station sampled in the 2012 Chukchi Sea bottom 
trawl survey. 
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ALASKA
 

Figure 58.--Percent occurrence of mature male Chionoecetes opilio (snow crab) sampled in the 
2012 Chukchi Sea bottom trawl survey (e.g., 34 means that 34% of all the mature 
male C. opilio observed during the survey were sampled at that station). 
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ALASKA
 

Figure 59.--total density (CPUE no./ha) and percentage of male and female Paralithodes 
platypus (blue king crab) size categories at each station sampled in the 2012 
Chukchi Sea bottom trawl survey. 
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ALASKA
 

Figure 60.--total density (CPUE no./ha) and percentage of male and female Paralithodes 
camtschaticus (red king crab) size categories at each station sampled in the 2012 
Chukchi Sea bottom trawl survey. 
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aPPenDiCeS
 
Appendix A.--haul and catch (kg) data for successfully completed tows during the 2012 

Chukchi Sea bottom trawl survey. 

Appendix B. --Rank of fish and invertebrate taxa by the mean catch per unit effort (CPUE kg/ha) 
from the 2012 Chukchi Sea bottom trawl survey. 

Appendix C.--Fish species encountered, in alphabetical order by family, during the 2012 
Chukchi Sea bottom trawl survey. 

Appendix D.--Invertebrate species, in alphabetical order by phylum or subphylum, encountered 
during the 2012 Chukchi Sea bottom trawl survey. 
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 Appendix A.--haul and catch (kg) data for successfully completed tows during the 2012 
Chukchi Sea bottom trawl survey. 

haul No. 1 2 3 5 6 8 
Station Ch30-B01 Ch30-A01 Ch30-A02 Ch30-B02 Ch30-B03 Ch30-C03 
Date 14-AUG-12 14-AUG-12 14-AUG-12 15-AUG-12 15-AUG-12 15-AUG-12 
Start latitude 66.51 66.03 66.00 66.48 66.48 66.99 
Start longitude -168.50 -168.49 -167.29 -167.25 -166.03 -165.92 
Net width (m) 14.99 15.2 13.61 14.43 13.67 14.37 
Distance fished (km) 1.21 1.23 1.47 1.37 1.51 1.44 
Duration 0.23 0.23 0.26 0.25 0.27 0.26 
Depth (m) 52 52 15 29 17 24 
Bottom temperature (°C) 1.3 1.6 9.9 8.4 9.3 8.2 
Surface temperature (°C) 1.4 1.7 10.3 8.6 9.3 8.7 

Bathyraja parmifera 6.92 

Hippoglossoides robustus 0.55 0.33 0.70 0.12 
Limanda aspera 8.78 2.80 8.14 3.88 
Platichthys stellatus 9.18 5.34 6.36 2.62 
Pleuronectes quadrituberculatus 0.56 0.56 2.07 1.84 
Other flatfish 3.19 1.70 1.76 3.63 11.29 3.93 

Clupea pallasi 1.08 1.01 4.52 3.26 
Sculpins 1.81 2.27 1.16 0.53 1.13 0.55 
Boreogadus saida 1.64 4.26 0.04 34.31 0.04 1.57 
Eleginus gracilis 1.12 0.12 11.03 0.44 
Snailfish 2.70 0.40 0.01 
Eelpouts 0.75 6.59 0.05 
Other roundfish 3.22 0.69 2.38 48.72 4.06 

Chionoecetes opilio 170.58 44.04 0.94 15.64 0.12 1.67 
Paralithodes camtschaticus 
Paralithodes platypus 1.43 5.05 36.97 
Other crab 249.02 472.01 9.44 26.98 0.00 12.89 

Shrimp 1.15 0.10 0.03 0.73 0.23 0.18 
Snails 181.26 99.28 0.51 4.85 0.02 
Sea stars 70.39 152.65 14.35 223.01 28.66 64.68 
Sea urchins 193.06 705.73 0.02 0.00 7.43 0.36 
Other inverts 587.89 2000.12 11.35 132.50 114.14 
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Appendix A.--Continued. 
haul No. 9 10 13 14 15 17 
Station Ch30-B05 Ch30-B06 Ch30-C05 Ch30-C04 Ch30-D04 Ch30-D03 
Date 16-AUG-12 16-AUG-12 16-AUG-12 17-AUG-12 17-AUG-12 17-AUG-12 
Start latitude 66.48 66.49 66.98 66.99 67.50 67.51 
Start longitude -163.40 -162.21 -163.32 -164.69 -164.58 -165.88 
Net width (m) 14.07 15.2 15.79 14.62 14.79 13.81 
Distance fished (km) 1.46 1.43 1.40 1.32 1.34 1.22 
Duration 0.27 0.27 0.26 0.25 0.24 0.23 
Depth (m) 14 14 14 27 30 40 
Bottom temperature (°C) 10.6 -0.4 10.7 8.4 9.8 5 
Surface temperature (°C) 10.9 10.3 11.2 8.9 9.8 6.6 

Bathyraja parmifera 

Hippoglossoides robustus 
Limanda aspera 
Platichthys stellatus 
Pleuronectes quadrituberculatus 
Other flatfish 

6.00 
2.96 
1.00 
3.02 

0.18 

2.54 

9.68 
3.15 
0.72 
0.56 

0.61 
0.83 
0.80 
0.34 
3.06 

0.14 
0.90 
0.14 
0.39 
0.68 

0.04 

0.22 

Clupea pallasi 
Sculpins 
Boreogadus saida 
Eleginus gracilis 
Snailfish 

0.27 
0.75 

18.03 

0.01 
0.04 
0.03 

1.94 
0.01 

16.47 

17.74 
0.01 
2.02 

18.42 

1.51 
0.19 
0.09 
8.67 

25.21 
0.07 
0.05 

Eelpouts 
Other roundfish 8.19 

0.94 
37.79 

0.05 
13.01 

0.19 
5.70 

0.09 
3.15 

Chionoecetes opilio 
Paralithodes camtschaticus 

0.02 44.63 1.48 
0.63 

13.68 
1.66 

Paralithodes platypus 
Other crab 65.96 73.92 2.73 11.64 107.73 

Shrimp 
Snails 
Sea stars 
Sea urchins 
Other inverts 

0.12 

140.06 
0.48 

36.53 

0.16 
10.72 
42.03 
0.32 

21.97 

0.49 
1.77 

63.88 
1.43 

97.41 

0.40 

58.63 
1.11 

214.22 

0.27 
0.10 

37.34 
1.80 

62.45 

0.14 
4.17 

25.23 
0.14 

140.08 
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Appendix A.--Continued. 
haul No. 18 19 21 23 25 27 
Station Ch30-D02 Ch30-C02 Ch30-C01 Ch30-D01 Ch30-E01 Ch30-E02 
Date 18-AUG-12 18-AUG-12 18-AUG-12 19-AUG-12 19-AUG-12 20-AUG-12 
Start latitude 67.52 66.99 66.99 67.50 68.01 68.00 
Start longitude -167.19 -167.22 -168.48 -168.49 -168.51 -167.21 
Net width (m) 16.49 17.03 14.3 16.32 16.72 15.92 
Distance fished (km) 1.25 1.29 1.26 1.39 1.38 1.40 
Duration 0.23 0.24 0.23 0.26 0.25 0.26 
Depth (m) 46 38 37 47 58 56 
Bottom temperature (°C) 1.7 2 2.4 1.3 1.5 2 
Surface temperature (°C) 4.7 2.5 4.9 3.9 4.6 5.4 

Bathyraja parmifera 

Hippoglossoides robustus 
Limanda aspera 
Platichthys stellatus 
Pleuronectes quadrituberculatus 
Other flatfish 

0.59 

2.96 

0.74 

3.83 

1.72 

8.59 

1.11 

5.57 

0.84 

5.99 

Clupea pallasi 
Sculpins 
Boreogadus saida 
Eleginus gracilis 
Snailfish 

0.28 
0.55 

0.04 
0.41 

0.21 

1.74 
3.05 

1.06 

0.63 
4.89 

0.94 

0.63 
26.34 

0.55 

0.11 
0.63 
0.52 

0.62 
Eelpouts 
Other roundfish 0.18 0.37 

0.02 
2.38 1.60 

0.14 
2.30 

0.48 
1.44 

Chionoecetes opilio 
Paralithodes camtschaticus 

3.43 14.53 16.07 19.23 4.57 39.30 

Paralithodes platypus 
Other crab 10.88 42.50 33.12 8.03 45.30 

2.91 
161.97 

Shrimp 
Snails 
Sea stars 

0.04 
1.56 

35.33 

0.01 
20.56 
10.90 

0.09 
40.78 
13.83 

0.21 
2.55 

101.52 

0.11 
28.28 
39.08 

1.33 
14.07 
16.03 

Sea urchins 
Other inverts 70.39 36.67 

0.08 
22.28 64.37 

142.61 525.70 
852.82 
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Appendix A.--Continued. 
haul No. 28 30 31 33 34 35 
Station Ch30-E03 Ch30-F02 Ch30-G02 Ch30-G03 Ch30-G04 Ch30-h04 
Date 20-AUG-12 21-AUG-12 21-AUG-12 21-AUG-12 22-AUG-12 22-AUG-12 
Start latitude 68.00 68.52 68.99 69.01 69.01 69.50 
Start longitude -165.84 -167.14 -167.06 -165.67 -164.34 -164.22 
Net width (m) 13.51 13.85 15.58 14.01 13.71 13.46 
Distance fished (km) 1.33 1.33 1.27 1.38 1.53 1.40 
Duration 0.25 0.24 0.25 0.24 0.27 0.25 
Depth (m) 29 37 47 21 12 23 
Bottom temperature (°C) 9.9 9.6 4.9 9.1 9.3 7 
Surface temperature (°C) 9.9 9.4 7.6 9.4 9.3 8.9 

Bathyraja parmifera 

Hippoglossoides robustus 
Limanda aspera 
Platichthys stellatus 
Pleuronectes quadrituberculatus 
Other flatfish 

2.40 
0.60 
0.22 

0.08 
2.78 

0.41 
0.61 

0.07 

0.34 

0.05 
5.25 

0.13 

1.67 

Clupea pallasi 
Sculpins 
Boreogadus saida 
Eleginus gracilis 
Snailfish 

11.95 
1.37 
0.08 

69.33 
0.07 

10.85 
1.61 
9.26 
2.56 
0.92 

1.20 
0.45 
8.83 

0.01 

0.42 
0.13 
0.26 

0.77 
1.76 
0.06 
0.75 

0.33 
11.26 
0.01 
0.01 

Eelpouts 
Other roundfish 

0.04 
17.78 

0.77 
1.20 

0.08 
0.16 

0.05 
0.94 4.27 0.77 

Chionoecetes opilio 
Paralithodes camtschaticus 

0.09 0.50 17.41 1.19 95.06 81.75 

Paralithodes platypus 
Other crab 136.78 160.90 61.96 94.61 

Shrimp 
Snails 
Sea stars 
Sea urchins 
Other inverts 

1.49 

10.47 
18.68 

346.47 

0.33 
10.19 
33.22 
3.00 

551.32 

0.90 
6.65 
7.46 
0.25 

96.69 

0.50 
1.04 

35.00 
0.13 

44.53 

0.51 

22.53 
374.25 
32.30 

0.30 
56.96 

102.72 
0.49 

61.04 
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Appendix A.--Continued. 
haul No. 37 38 40 42 43 45 
Station Ch30-I04 Ch30-J05 Ch30-J06 Ch30-K06 Ch30-K07 Ch30-K08 
Date 22-AUG-12 23-AUG-12 23-AUG-12 23-AUG-12 24-AUG-12 24-AUG-12 
Start latitude 69.99 70.51 70.50 70.99 71.00 71.11 
Start longitude -164.14 -162.52 -160.96 -160.91 -159.04 -157.57 
Net width (m) 13.47 13.03 12.46 14.09 13.25 12.17 
Distance fished (km) 1.32 1.26 1.50 1.28 1.39 0.93 
Duration 0.24 0.23 0.28 0.24 0.25 0.17 
Depth (m) 31 35 21 45 37 35 
Bottom temperature (°C) 7 7.2 9.2 1.7 7.6 
Surface temperature (°C) 8.5 8.6 9.4 7 8.7 

Bathyraja parmifera 

Hippoglossoides robustus 
Limanda aspera 
Platichthys stellatus 
Pleuronectes quadrituberculatus 
Other flatfish 

0.04 

0.22 

Clupea pallasi 
Sculpins 
Boreogadus saida 
Eleginus gracilis 
Snailfish 

0.56 
1.06 

0.03 

0.85 
2.40 

0.06 

3.81 
1.83 
0.06 
0.01 

0.06 
0.43 

0.10 

5.54 
4.15 

0.03 
0.07 

0.87 
4.50 

0.47 
Eelpouts 
Other roundfish 0.42 0.67 2.34 

4.46 
8.78 

Chionoecetes opilio 
Paralithodes camtschaticus 
Paralithodes platypus 
Other crab 

6.95 

202.94 

4.50 
0.56 

95.08 52.04 149.77 72.08 37.42 

Shrimp 
Snails 
Sea stars 

58.77 
25.98 

9.86 
2.51 

3.42 
17.24 

425.60 

0.18 
9.95 
2.20 

9.61 
11.01 
81.16 

1.80 
7.22 
1.02 

Sea urchins 
Other inverts 1452.50 993.84 

0.91 
396.60 

55.25 
800.06 

184.99 
2627.54 

0.39 
555.07 
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Appendix A.--Continued. 
haul No. 48 50 52 54 57 59 
Station Ch30-l08 Ch30-K05 Ch30-J04 Ch30-I03 Ch30-h03 Ch30-h02 
Date 24-AUG-12 25-AUG-12 25-AUG-12 26-AUG-12 26-AUG-12 27-AUG-12 
Start latitude 71.52 71.00 70.50 70.00 69.50 69.50 
Start longitude -157.39 -162.30 -163.99 -165.55 -165.73 -167.12 
Net width (m) 17.12 14.28 13.68 15.38 13.17 14.20 
Distance fished (km) 1.01 1.41 1.35 1.46 1.35 1.33 
Duration 0.19 0.26 0.25 0.27 0.25 0.25 
Depth (m) 90 45 43 40 35 47 
Bottom temperature (°C) -1.7 2.2 6.2 5.4 7.9 5.7 
Surface temperature (°C) 1.6 6.5 7.7 6.6 9.2 7.9 

Bathyraja parmifera 

Hippoglossoides robustus 
Limanda aspera 
Platichthys stellatus 
Pleuronectes quadrituberculatus 
Other flatfish 

0.01 

0.30 

0.08 

0.39 

0.04 

0.19 
0.18 

0.41 

0.46 
2.06 

Clupea pallasi 
Sculpins 
Boreogadus saida 
Eleginus gracilis 
Snailfish 

0.16 
0.69 

0.01 
1.25 

0.02 

11.90 
0.74 
4.23 

0.07 

0.11 
4.85 

0.21 

15.16 
0.77 
3.76 
0.03 
0.19 

1.13 
1.39 
1.00 
0.04 
0.09 

Eelpouts 
Other roundfish 0.02 

0.02 
0.32 

0.09 
2.78 

0.40 
3.65 

1.73 
4.67 

0.51 
1.07 

Chionoecetes opilio 
Paralithodes camtschaticus 

0.04 1.66 
3.41 

0.54 
14.51 

1.26 
13.52 

1.28 
236.76 

Paralithodes platypus 
Other crab 30.09 24.41 

1.69 
132.62 

571.74 1.33 
526.98 

438.24 

Shrimp 
Snails 
Sea stars 
Sea urchins 

0.05 
7.33 
5.86 
0.31 

0.55 
9.52 
3.21 
0.20 

12.77 
7.70 
0.09 

12.07 
17.67 

243.24 

98.73 
51.86 
0.64 

28.95 
41.78 
0.11 

Other inverts 171.77 1039.69 652.94 33.61 323.86 
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Appendix A.table 1.--Continued. 
haul No. 61 63 65 67 68 69 
Station Ch30-h01 Ch30-G01 Ch30-F01 Ch30-I02 Ch30-J02 Ch30-J03 
Date 27-AUG-12 28-AUG-12 28-AUG-12 02-SEP-12 03-SEP-12 03-SEP-12 
Start latitude 69.50 68.99 68.50 70.01 70.50 70.50 
Start longitude -168.59 -168.49 -168.49 -167.02 -166.99 -165.51 
Net width (m) 13.34 14.08 14.62 15.04 14.99 15.14 
Distance fished (km) 1.28 1.26 1.26 1.38 1.35 1.43 
Duration 0.23 0.23 0.23 0.25 0.24 0.26 
Depth (m) 51 51 51 47 50 42 
Bottom temperature (°C) 3.8 2.1 2.3 2 0.3 2.2 
Surface temperature (°C) 7 4.2 3.9 5.5 5.1 6 

Bathyraja parmifera 

Hippoglossoides robustus 
Limanda aspera 
Platichthys stellatus 
Pleuronectes quadrituberculatus 
Other flatfish 

0.24 

1.19 

1.78 

8.91 

2.06 

10.31 

0.02 

0.16 

0.02 

0.09 

Clupea pallasi 
Sculpins 
Boreogadus saida 
Eleginus gracilis 
Snailfish 

0.49 
1.73 
0.01 
0.04 

0.27 
1.79 
0.01 
0.22 

0.20 
3.76 
1.17 
0.27 

0.30 
2.02 
0.01 
0.79 

1.08 

0.19 

0.09 
0.50 

0.26 
Eelpouts 
Other roundfish 

0.02 
0.46 

0.44 
2.05 3.28 

0.07 
0.16 0.19 1.66 

Chionoecetes opilio 
Paralithodes camtschaticus 

150.41 76.50 14.00 74.39 8.59 1.50 

Paralithodes platypus 
Other crab 122.13 75.05 83.09 

1.64 
137.90 62.08 114.17 

Shrimp 
Snails 
Sea stars 
Sea urchins 
Other inverts 

2.05 
11.59 
11.56 
0.21 

196.02 

1.12 
14.29 
11.74 
0.09 

29.12 

0.44 
14.51 
10.65 
0.11 
9.17 

0.60 
14.81 
5.64 

60.39 
845.59 

0.14 
2.63 

18.81 
0.09 

802.17 

0.32 
19.60 
21.91 
0.08 

248.06 
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Appendix A.--Continued. 
haul No. 70 72 73 74 76 77 
Station Ch30-K04 Ch30-l05 Ch30-l06 Ch30-l07 Ch30-M08 Ch30-M07 
Date 04-SEP-12 05-SEP-12 05-SEP-12 05-SEP-12 06-SEP-12 06-SEP-12 
Start latitude 71.00 71.50 71.50 71.50 71.99 72.01 
Start longitude -163.89 -162.13 -160.60 -159.02 -157.19 -158.82 
Net width (m) 15.27 16.29 16.24 16.18 16.79 15.63 
Distance fished (km) 1.38 1.08 1.33 1.31 1.29 0.90 
Duration 0.25 0.19 0.25 0.23 0.23 0.16 
Depth (m) 42 44 46 50 86 53 
Bottom temperature (°C) -1.2 -1.7 -1.7 -1.7 -1.6 -1.7 
Surface temperature (°C) 3.3 1.7 5.4 3.9 2.5 1.7 

Bathyraja parmifera 

Hippoglossoides robustus 
Limanda aspera 
Platichthys stellatus 
Pleuronectes quadrituberculatus 
Other flatfish 

0.10 

0.52 

0.04 

0.22 

0.15 

0.77 

Clupea pallasi 
Sculpins 
Boreogadus saida 
Eleginus gracilis 
Snailfish 

0.02 
0.51 

0.07 

0.12 
0.74 

0.03 

0.04 
1.17 
0.01 

0.28 
0.01 
0.33 

0.01 

0.27 

Eelpouts 
Other roundfish 

0.00 
0.54 

0.13 
0.13 

0.02 0.06 
0.06 

Chionoecetes opilio 
Paralithodes camtschaticus 

0.17 0.15 0.32 1.17 2.34 0.33 

Paralithodes platypus 
Other crab 3.54 7.40 3.41 4.25 6.77 10.57 

Shrimp 
Snails 
Sea stars 

0.27 
6.11 
7.93 

0.15 
3.25 
3.08 

0.05 
1.32 
2.04 

0.07 
4.65 
4.52 

0.02 
2.56 

72.77 

0.03 
2.95 
1.63 

Sea urchins 
Other inverts 349.46 

0.01 
51.55 28.47 67.45 18.08 14.22 
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Appendix A.--Continued. 
haul No. 78 82 84 85 86 88 
Station Ch30-N07 Ch30-M06 Ch30-N05 Ch30-N04 Ch30-O03 Ch30-O02 
Date 07-SEP-12 07-SEP-12 08-SEP-12 08-SEP-12 08-SEP-12 09-SEP-12 
Start latitude 72.48 72.00 72.50 72.50 73.04 73.00 
Start longitude -158.44 -160.47 -161.93 -163.51 -164.17 -165.82 
Net width (m) 16.62 14.53 17.43 16.76 17.78 18.04 
Distance fished (km) 1.40 1.31 0.94 1.38 0.50 1.42 
Duration 0.26 0.23 0.17 0.24 0.09 0.25 
Depth (m) 59 38 42 47 84 59 
Bottom temperature (°C) -1.6 -1.7 -1.2 -1.3 -1.7 -1.4 
Surface temperature (°C) 2 0.1 1.5 2 0.3 -0.5 

Bathyraja parmifera 

Hippoglossoides robustus 
Limanda aspera 
Platichthys stellatus 
Pleuronectes quadrituberculatus 
Other flatfish 

0.19 

0.97 

0.09 

0.44 

0.12 

0.60 0.01 

0.12 

0.58 

Clupea pallasi 
Sculpins 
Boreogadus saida 
Eleginus gracilis 
Snailfish 

0.13 
0.66 

0.03 

0.21 
1.21 

0.05 

0.01 
0.45 

0.03 

1.91 

0.02 

0.01 
0.26 

0.03 

0.03 
1.64 

Eelpouts 
Other roundfish 

0.30 
0.03 

0.50 
0.35 

0.08 0.11 
0.13 0.29 

0.07 

Chionoecetes opilio 
Paralithodes camtschaticus 
Paralithodes platypus 
Other crab 

0.92 

22.62 

2.13 

13.30 

0.66 

5.78 

1.03 

11.77 

0.20 

9.66 

3.40 

4.61 

Shrimp 
Snails 
Sea stars 

0.23 
3.82 

19.85 

0.06 
1.70 
0.02 

0.05 
0.89 
0.04 

0.08 
2.16 
0.07 

2.91 
4.25 

0.02 
1.28 

54.46 
Sea urchins 
Other inverts 46.17 33.86 15.70 17.86 66.29 14.22 
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Appendix A.--Continued. 
haul No. 89 92 93 94 96 97 
Station Ch30-N01 Ch30-N02 Ch30-N03 Ch30-M03 Ch30-M04 Ch30-M05 
Date 09-SEP-12 10-SEP-12 10-SEP-12 10-SEP-12 11-SEP-12 11-SEP-12 
Start latitude 72.50 72.51 72.48 72.01 72.00 72.04 
Start longitude -168.46 -166.84 -165.18 -165.28 -163.65 -162.25 
Net width (m) 16.14 16.14 16.11 16.37 13.07 12.43 
Distance fished (km) 1.34 1.29 0.88 1.04 1.27 1.40 
Duration 0.23 0.23 0.15 0.18 0.23 0.25 
Depth (m) 53 50 50 42 39 28 
Bottom temperature (°C) -1.1 -0.8 -0.8 -0.9 -1.2 -1.6 
Surface temperature (°C) 2.4 3.3 2 1.4 -0.1 0.3 

Bathyraja parmifera 

Hippoglossoides robustus 
Limanda aspera 
Platichthys stellatus 
Pleuronectes quadrituberculatus 
Other flatfish 

0.01 

0.04 

0.01 

0.03 

0.01 

0.04 

Clupea pallasi 
Sculpins 
Boreogadus saida 
Eleginus gracilis 
Snailfish 

7.55 
0.01 
0.01 

4.48 

0.12 

0.77 
0.01 

0.03 

1.86 

0.03 

0.68 

0.01 

0.76 
0.69 

0.02 
Eelpouts 
Other roundfish 

0.01 
0.14 0.05 0.21 0.13 0.16 

Chionoecetes opilio 
Paralithodes camtschaticus 

1.08 0.13 0.05 0.41 0.98 0.09 

Paralithodes platypus 
Other crab 5.64 7.41 5.01 46.78 48.06 4.56 

Shrimp 
Snails 

0.05 
3.92 

0.03 
3.96 

0.06 
3.46 

0.02 
8.02 

0.04 
9.17 

0.03 
1.02 

Sea stars 20.21 1.05 
Sea urchins 
Other inverts 110.29 87.87 

0.36 
54.63 

1.92 
36.14 

2.53 
36.36 

0.34 
23.11 
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Appendix A.--Continued. 
haul No. 100 102 107 108 109 111 
Station Ch30-l04 Ch30-l03 Ch30-K03 Ch30-K02 Ch30-l02 Ch30-M02 
Date 12-SEP-12 12-SEP-12 13-SEP-12 13-SEP-12 13-SEP-12 14-SEP-12 
Start latitude 71.49 71.50 70.99 71.01 71.50 72.01 
Start longitude -163.80 -165.34 -165.43 -166.97 -166.95 -166.90 
Net width (m) 15.55 16.24 13.01 15.86 16.25 17.14 
Distance fished (km) 1.44 1.43 1.30 1.43 1.01 1.44 
Duration 0.25 0.25 0.23 0.25 0.19 0.25 
Depth (m) 44 42 41 45 47 47 
Bottom temperature (°C) -1.1 -0.6 0.5 1.5 0.3 -0.8 
Surface temperature (°C) 0.7 1.8 3 5 3.7 3.1 

Bathyraja parmifera 

Hippoglossoides robustus 0.07 
Limanda aspera 
Platichthys stellatus 
Pleuronectes quadrituberculatus 
Other flatfish 0.34 

Clupea pallasi 0.76 
Sculpins 0.69 0.02 
Boreogadus saida 1.53 0.60 9.02 1.64 1.98 
Eleginus gracilis 
Snailfish 0.02 0.14 0.04 0.02 
Eelpouts 0.04 
Other roundfish 0.16 0.86 0.32 0.18 

Chionoecetes opilio 0.09 0.25 0.43 1.11 0.58 0.16 
Paralithodes camtschaticus 
Paralithodes platypus 
Other crab 4.56 9.39 119.05 53.19 42.77 11.78 

Shrimp 0.03 0.02 0.06 0.06 0.02 0.02 
Snails 1.02 3.48 3.12 7.20 9.53 2.18 
Sea stars 6.61 17.02 9.57 4.99 
Sea urchins 0.34 1.80 0.08 0.12 
Other inverts 23.11 19.81 126.74 107.38 85.54 3.38 
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Appendix A.--Continued. 
haul No. 112 113 116 118 120 
Station Ch30-M01 Ch30-l01 Ch30-K01 Ch30-J01 Ch30-I01 
Date 14-SEP-12 14-SEP-12 15-SEP-12 15-SEP-12 16-SEP-12 
Start latitude 72.00 71.50 71.00 70.49 70.00 
Start longitude -168.50 -168.51 -168.51 -168.49 -168.47 
Net width (m) 15.94 16.17 16.12 13.48 15.49 
Distance fished (km) 1.38 1.42 1.43 1.32 0.92 
Duration 0.24 0.25 0.25 0.24 0.17 
Depth (m) 50 49 46 39 42 
Bottom temperature (°C) -0.5 -0.3 0.1 0.7 
Surface temperature (°C) 3.8 3.8 3.9 4.1 6 

Bathyraja parmifera 

Hippoglossoides robustus 
Limanda aspera 
Platichthys stellatus 
Pleuronectes quadrituberculatus 
Other flatfish 

0.02 

0.08 

0.01 

0.06 0.01 

0.02 

0.09 

Clupea pallasi 
Sculpins 
Boreogadus saida 
Eleginus gracilis 
Snailfish 
Eelpouts 
Other roundfish 

5.56 

0.04 

0.05 

1.89 

0.06 

3.21 

0.01 

0.10 

0.19 
0.46 

0.09 
0.06 
0.74 

0.59 
0.42 

0.23 

0.37 

Chionoecetes opilio 
Paralithodes camtschaticus 
Paralithodes platypus 
Other crab 

0.04 

10.53 

1.05 

16.54 

0.04 

36.62 

0.53 

383.72 

1.38 

0.32 
134.59 

Shrimp 
Snails 
Sea stars 
Sea urchins 
Other inverts 

0.22 
9.24 

32.85 

21.34 

0.10 
6.97 

69.28 

11.58 

0.15 
8.55 
9.77 
8.09 

0.23 
81.69 
12.04 
0.51 

622.60 

0.94 
4.79 
0.60 

73.23 
1728.02 

80
 



 

 
 

 
 

 
 

 

 
 

81
 

A
pp

en
di

x 
B.

 --
Ra

nk
 o

f fi
 sh

 a
nd

 in
ve

rt
eb

ra
te

 ta
xa

 b
y 

th
e 

m
ea

n 
ca

tc
h 

pe
r u

ni
t e

ff o
rt

 (C
PU

E 
kg

/h
a)

 fr
om

 th
e 

20
12

 C
hu

kc
hi

 S
ea

bo
tto

m
 tr

aw
l s

ur
ve

y. 

M
ea

n 
C

PU
E 

St
an

da
rd

Cu
m

ul
at

iv
e

Ra
nk

 
Sp

ec
ie

s c
od

e 
(k

g/
ha

) 
er

ro
r 

95
%

 C
on

fid
en

ce
 li

m
its

 
Pr

op
or

tio
n 

pr
op

or
tio

n
   

 S
ci

en
tifi

c n
am

e 

1 
82

51
0 

15
.8

90
7 

6.
92

91
 

2.
03

25
 

29
.7

49
0 

0.
14

70
 

0.
14

70
 

St
ro

ng
yl

oc
en

tro
tu

s d
ro

eb
ac

hi
en

sis
2 

81
74

2 
8.

80
09

 
3.

39
37

 
2.

01
34

 
15

.5
88

3 
0.

08
14

 
0.

22
85

 
A

ste
ria

s a
m

ur
en

sis
3 

69
08

6 
7.

87
16

 
1.

67
07

 
4.

53
01

 
11

.2
13

1 
0.

07
28

 
0.

30
13

 
Pa

gu
ru

s t
rig

on
oc

he
iru

s
4 

68
58

0 
7.

45
08

 
2.

57
56

 
2.

29
95

 
12

.6
02

0 
0.

06
89

 
0.

37
02

 
Ch

io
no

ec
et

es
 o

pi
lio

5 
85

21
9 

5.
54

37
 

2.
45

47
 

0.
63

42
 

10
.4

53
1 

0.
05

13
 

0.
42

15
 

Ps
ol

us
 fa

br
ici

i 
6 

71
88

4 
4.

48
00

 
1.

18
23

 
2.

11
54

 
6.

84
47

 
0.

04
15

 
0.

46
30

 
N

ep
tu

ne
a 

he
ro

s 
7 

98
10

5 
4.

16
56

 
3.

32
04

 
0.

00
00

 
10

.8
06

5 
0.

03
85

 
0.

50
15

 
Bo

lte
ni

a 
ov

ife
ra

8 
80

59
0 

3.
99

12
 

0.
94

07
 

2.
10

97
 

5.
87

27
 

0.
03

69
 

0.
53

84
 

Le
pt

as
te

ria
s p

ol
ar

is
9 

83
02

1 
3.

59
15

 
1.

50
96

 
0.

57
23

 
6.

61
07

 
0.

03
32

 
0.

57
17

 
G

or
go

no
ce

ph
al

us
 sp

. 
10

 
99

99
4 

3.
55

41
 

1.
14

16
 

1.
27

09
 

5.
83

73
 

0.
03

29
 

0.
60

45
 

em
pt

y 
ga

st
ro

po
d 

sh
el

ls
11

 
91

04
9 

3.
30

40
 

3.
16

75
 

0.
00

00
 

9.
63

90
 

0.
03

06
 

0.
63

51
 

H
al

ich
on

dr
ia

 sp
. 

12
 

98
08

2 
2.

42
25

 
1.

16
37

 
0.

09
50

 
4.

75
00

 
0.

02
24

 
0.

65
75

 
St

ye
la

 ru
sti

ca
 

13
 

40
50

4 
2.

26
67

 
0.

42
03

 
1.

42
61

 
3.

10
73

 
0.

02
10

 
0.

67
85

 
Ch

ry
sa

or
a 

m
ela

na
ste

r
14

 
43

04
2 

1.
93

15
 

0.
60

34
 

0.
72

48
 

3.
13

83
 

0.
01

79
 

0.
69

64
 

U
rt

ic
in

a 
cr

as
sic

or
ni

s
15

 
91

07
9 

1.
76

69
 

1.
23

96
 

0.
00

00
 

4.
24

61
 

0.
01

63
 

0.
71

27
 

H
al

ich
on

dr
ia

 si
tie

ns
16

 
98

20
5 

1.
65

20
 

0.
96

29
 

0.
00

00
 

3.
57

78
 

0.
01

53
 

0.
72

80
 

H
al

oc
yn

th
ia

 a
ur

an
tiu

m
17

 
83

02
0 

1.
57

91
 

1.
23

16
 

0.
00

00
 

4.
04

23
 

0.
01

46
 

0.
74

26
 

G
or

go
no

ce
ph

al
us

 eu
cn

em
is

18
 

21
72

5 
1.

45
99

 
0.

30
88

 
0.

84
24

 
2.

07
74

 
0.

01
35

 
0.

75
61

 
Bo

re
og

ad
us

 sa
id

a
19

 
40

56
1 

1.
45

13
 

0.
43

11
 

0.
58

91
 

2.
31

36
 

0.
01

34
 

0.
76

95
 

Cy
an

ea
 ca

pi
lla

ta
20

 
68

57
7 

1.
33

72
 

0.
48

58
 

0.
36

56
 

2.
30

89
 

0.
01

24
 

0.
78

19
 

H
ya

s c
oa

rc
ta

tu
s

21
 

71
88

2 
1.

33
41

 
0.

72
56

 
0.

00
00

 
2.

78
54

 
0.

01
23

 
0.

79
43

 
N

ep
tu

ne
a 

ve
nt

ric
os

a
22

 
99

99
3 

1.
16

48
 

0.
74

24
 

0.
00

00
 

2.
64

97
 

0.
01

08
 

0.
80

50
 

em
pt

y 
bi

va
lv

e 
sh

el
ls

23
 

80
03

0 
1.

15
49

 
0.

46
87

 
0.

21
75

 
2.

09
23

 
0.

01
07

 
0.

81
57

 
U

ra
ste

ria
s l

in
ck

i
24

 
98

00
0 

1.
11

80
 

0.
65

05
 

0.
00

00
 

2.
41

91
 

0.
01

03
 

0.
82

61
 

A
sc

id
ia

ce
a 

25
 

21
73

5 
1.

08
01

 
0.

58
20

 
0.

00
00

 
2.

24
42

 
0.

01
00

 
0.

83
61

 
El

eg
in

us
 g

ra
cil

is
26

 
81

07
3 

0.
98

34
 

0.
85

78
 

0.
00

00
 

2.
69

89
 

0.
00

91
 

0.
84

52
 

So
la

ste
r a

rc
tic

us
 



 
 

  

82
 

Ap
pe

nd
ix

 B
.--

C
on

tin
ue

d.
 M

ea
n 

C
PU

E 
St

an
da

rd
Cu

m
ul

at
iv

e
Ra

nk
 

Sp
ec

ie
s c

od
e 

(k
g/

ha
) 

er
ro

r 
95

%
 C

on
fid

en
ce

 li
m

its
 

Pr
op

or
tio

n 
pr

op
or

tio
n

   
 S

ci
en

tifi
c n

am
e

27
 

68
78

1 
0.

88
70

 
0.

35
83

 
0.

17
03

 
1.

60
36

 
0.

00
82

 
0.

85
34

 
Te

lm
es

su
s c

he
ira

go
nu

s
28

 
80

20
0 

0.
84

21
 

0.
30

21
 

0.
23

79
 

1.
44

62
 

0.
00

78
 

0.
86

12
 

Le
th

as
te

ria
s n

an
im

en
sis

29
 

21
11

0 
0.

83
05

 
0.

30
46

 
0.

22
14

 
1.

43
96

 
0.

00
77

 
0.

86
88

 
Cl

up
ea

 p
al

la
si 

30
 

65
10

0 
0.

74
83

 
0.

40
71

 
0.

00
00

 
1.

56
24

 
0.

00
69

 
0.

87
58

 
Th

 or
ac

ic
a 

31
 

81
78

0 
0.

65
52

 
0.

46
30

 
0.

00
00

 
1.

58
11

 
0.

00
61

 
0.

88
18

 
Ct

en
od

isc
us

 cr
isp

at
us

32
 

83
32

0 
0.

61
95

 
0.

19
37

 
0.

23
22

 
1.

00
68

 
0.

00
57

 
0.

88
76

 
O

ph
iu

ra
 sa

rs
i 

33
 

69
12

0 
0.

61
53

 
0.

26
14

 
0.

09
26

 
1.

13
80

 
0.

00
57

 
0.

89
32

 
Pa

gu
ru

s c
ap

ill
at

us
34

 
82

74
0 

0.
58

29
 

0.
58

09
 

0.
00

00
 

1.
74

46
 

0.
00

54
 

0.
89

86
 

Ec
hi

na
ra

ch
ni

us
 p

ar
m

a
35

 
91

00
0 

0.
46

11
 

0.
25

95
 

0.
00

00
 

0.
98

00
 

0.
00

43
 

0.
90

29
 

Po
rif

er
a 

36
 

91
01

5 
0.

43
26

 
0.

42
72

 
0.

00
00

 
1.

28
70

 
0.

00
40

 
0.

90
69

 
Su

be
rit

es
 sp

. 
37

 
98

10
2 

0.
39

63
 

0.
22

39
 

0.
00

00
 

0.
84

41
 

0.
00

37
 

0.
91

06
 

Bo
lte

ni
a 

ec
in

at
a

38
 

95
00

0 
0.

39
03

 
0.

19
76

 
0.

00
00

 
0.

78
56

 
0.

00
36

 
0.

91
42

 
Br

yo
zo

a 
39

 
41

20
1 

0.
35

90
 

0.
17

14
 

0.
01

62
 

0.
70

18
 

0.
00

33
 

0.
91

75
 

G
er

se
m

ia
 sp

. 
40

 
80

02
0 

0.
35

49
 

0.
12

05
 

0.
11

38
 

0.
59

59
 

0.
00

33
 

0.
92

08
 

Ev
as

te
ria

s e
ch

in
os

om
a

41
 

43
00

0 
0.

33
47

 
0.

14
11

 
0.

05
24

 
0.

61
69

 
0.

00
31

 
0.

92
39

 
A

ct
in

ia
ria

 
42

 
10

21
0 

0.
33

16
 

0.
11

45
 

0.
10

26
 

0.
56

07
 

0.
00

31
 

0.
92

70
 

Li
m

an
da

 a
sp

er
a

43
 

80
59

4 
0.

32
99

 
0.

13
79

 
0.

05
41

 
0.

60
57

 
0.

00
31

 
0.

93
00

 
Le

pt
as

te
ria

s a
rc

tic
a

44
 

69
09

5 
0.

31
92

 
0.

06
14

 
0.

19
64

 
0.

44
20

 
0.

00
30

 
0.

93
30

 
Pa

gu
ru

s r
at

hb
un

i
45

 
71

83
5 

0.
31

40
 

0.
04

62
 

0.
22

17
 

0.
40

63
 

0.
00

29
 

0.
93

59
 

N
ep

tu
ne

a 
bo

re
al

is
46

 
71

77
2 

0.
30

28
 

0.
14

73
 

0.
00

83
 

0.
59

74
 

0.
00

28
 

0.
93

87
 

Be
rin

gi
us

 b
er

in
gi

i
47

 
43

03
0 

0.
25

73
 

0.
25

36
 

0.
00

00
 

0.
76

45
 

0.
00

24
 

0.
94

10
 

St
om

ph
ia

 sp
. 

48
 

69
06

1 
0.

25
39

 
0.

07
02

 
0.

11
35

 
0.

39
43

 
0.

00
23

 
0.

94
34

 
La

bi
do

ch
iru

s s
pl

en
de

sc
en

s
49

 
10

22
0 

0.
25

37
 

0.
09

68
 

0.
06

02
 

0.
44

72
 

0.
00

23
 

0.
94

57
 

Pl
at

ich
th

ys
 st

ell
at

us
50

 
74

10
5 

0.
21

07
 

0.
12

20
 

0.
00

00
 

0.
45

48
 

0.
00

19
 

0.
94

77
 

Ch
la

m
ys

 b
eh

rin
gi

an
a

51
 

75
28

6 
0.

18
09

 
0.

17
71

 
0.

00
00

 
0.

53
51

 
0.

00
17

 
0.

94
94

 
Se

rr
ip

es
 la

pe
ro

us
ii

52
 

98
33

1 
0.

17
93

 
0.

12
31

 
0.

00
00

 
0.

42
55

 
0.

00
17

 
0.

95
10

 
Ch

ely
os

om
a 

pr
od

uc
tu

m
53

 
43

03
2 

0.
16

84
 

0.
11

68
 

0.
00

00
 

0.
40

19
 

0.
00

16
 

0.
95

26
 

St
om

ph
ia

 co
cc

in
ea

 



 
 

  
 

 
 

 

  

 

83
 

Ap
pe

nd
ix

 B
.--

C
on

tin
ue

d.
 M
ea

n 
C

PU
E 

St
an

da
rd

Cu
m

ul
at

iv
e

Ra
nk

 
Sp

ec
ie

s c
od

e 
(k

g/
ha

) 
er

ro
r 

95
%

 C
on

fid
en

ce
 li

m
its

 
Pr

op
or

tio
n 

pr
op

or
tio

n
   

 S
ci

en
tifi

c n
am

e
54

 
71

89
1 

0.
16

63
 

0.
05

80
 

0.
05

04
 

0.
28

23
 

0.
00

15
 

0.
95

41
 

Pl
ic

ifu
su

s k
ro

ye
ri

55
 

80
11

0 
0.

15
70

 
0.

04
47

 
0.

06
75

 
0.

24
64

 
0.

00
15

 
0.

95
56

 
Le

pt
as

te
ria

s g
ro

en
la

nd
ica

56
 

72
75

8 
0.

15
65

 
0.

14
74

 
0.

00
00

 
0.

45
13

 
0.

00
14

 
0.

95
70

 
Bu

cc
in

um
 gl

ac
ia

le
57

 
21

36
8 

0.
14

31
 

0.
04

78
 

0.
04

74
 

0.
23

87
 

0.
00

13
 

0.
95

83
 

M
yo

xo
ce

ph
al

us
 v

er
ru

co
su

s
58

 
99

99
8 

0.
13

83
 

0.
13

37
 

0.
00

00
 

0.
40

57
 

0.
00

13
 

0.
95

96
 

Po
ly

ch
ae

te
 tu

be
s

59
 

23
05

5 
0.

13
15

 
0.

05
46

 
0.

02
23

 
0.

24
08

 
0.

00
12

 
0.

96
08

 
O

sm
er

us
 m

or
da

x
60

 
71

00
2 

0.
12

92
 

0.
04

08
 

0.
04

77
 

0.
21

07
 

0.
00

12
 

0.
96

20
 

Bu
cc

in
um

 sp
. 

61
 

66
60

1 
0.

12
07

 
0.

07
52

 
0.

00
00

 
0.

27
12

 
0.

00
11

 
0.

96
32

 
Sc

ler
oc

ra
ng

on
 b

or
ea

s
62

 
66

61
1 

0.
11

87
 

0.
02

31
 

0.
07

24
 

0.
16

49
 

0.
00

11
 

0.
96

43
 

Ar
gi

s l
ar

 
63

 
81

09
5 

0.
11

84
 

0.
02

64
 

0.
06

57
 

0.
17

12
 

0.
00

11
 

0.
96

53
 

Cr
os

sa
ste

r p
ap

po
su

s
64

 
69

32
3 

0.
11

02
 

0.
04

70
 

0.
01

62
 

0.
20

42
 

0.
00

10
 

0.
96

64
 

Pa
ra

lit
ho

de
s p

la
ty

pu
s

65
 

40
01

1 
0.

10
94

 
0.

04
00

 
0.

02
95

 
0.

18
93

 
0.

00
10

 
0.

96
74

 
hy

dr
oi

d 
un

id
en

t.
66

 
98

30
0 

0.
10

93
 

0.
10

28
 

0.
00

00
 

0.
31

49
 

0.
00

10
 

0.
96

84
 

co
m

po
un

d 
as

ci
di

an
 u

ni
de

nt
.

67
 

71
03

0 
0.

10
43

 
0.

10
15

 
0.

00
00

 
0.

30
72

 
0.

00
10

 
0.

96
94

 
Tr

ito
ni

a 
di

om
ed

ea
68

 
24

18
9 

0.
10

19
 

0.
06

49
 

0.
00

00
 

0.
23

18
 

0.
00

09
 

0.
97

03
 

Ly
co

de
s t

ur
ne

ri 
69

 
71

75
3 

0.
10

14
 

0.
02

86
 

0.
04

41
 

0.
15

86
 

0.
00

09
 

0.
97

12
 

Py
ru

lo
fu

su
s d

ef
or

m
is

70
 

85
08

5 
0.

09
89

 
0.

03
89

 
0.

02
11

 
0.

17
67

 
0.

00
09

 
0.

97
21

 
M

yr
io

tro
ch

us
 ri

nk
ii

71
 

10
14

0 
0.

09
53

 
0.

02
57

 
0.

04
39

 
0.

14
67

 
0.

00
09

 
0.

97
30

 
H

ip
po

gl
os

so
id

es
 ro

bu
stu

s
72

 
81

35
5 

0.
09

31
 

0.
02

92
 

0.
03

47
 

0.
15

15
 

0.
00

09
 

0.
97

39
 

Pt
er

as
te

r o
bs

cu
ru

s
73

 
71

51
1 

0.
09

10
 

0.
02

01
 

0.
05

08
 

0.
13

11
 

0.
00

08
 

0.
97

47
 

N
at

ic
id

ae
 e

gg
s 

74
 

95
04

1 
0.

09
08

 
0.

05
27

 
0.

00
00

 
0.

19
62

 
0.

00
08

 
0.

97
56

 
Al

cy
on

id
iu

m
 en

te
ro

m
or

ph
a

75
 

99
90

0 
0.

08
81

 
0.

08
81

 
0.

00
00

 
0.

26
42

 
0.

00
08

 
0.

97
64

 
M

ol
gu

la
 sp

. 
76

 
95

03
9 

0.
08

74
 

0.
05

50
 

0.
00

00
 

0.
19

73
 

0.
00

08
 

0.
97

72
 

Al
cy

on
id

iu
m

 d
isf

or
m

e
77

 
72

74
3 

0.
08

49
 

0.
02

46
 

0.
03

56
 

0.
13

41
 

0.
00

08
 

0.
97

80
 

Bu
cc

in
um

 a
ng

ul
os

um
78

 
71

00
1 

0.
08

33
 

0.
03

22
 

0.
01

88
 

0.
14

78
 

0.
00

08
 

0.
97

88
 

ga
st

ro
po

d 
eg

gs
 

79
 

21
31

5 
0.

08
31

 
0.

01
84

 
0.

04
64

 
0.

11
98

 
0.

00
08

 
0.

97
95

 
G

ym
no

ca
nt

hu
s t

ric
us

pi
s 



 
 

 
 

  

  
 

 
 

84
 

Ap
pe

nd
ix

 B
.--

C
on

tin
ue

d.
 M
ea

n 
C

PU
E 

St
an

da
rd

Cu
m

ul
at

iv
e

Ra
nk

 
Sp

ec
ie

s c
od

e 
(k

g/
ha

) 
er

ro
r 

95
%

 C
on

fid
en

ce
 li

m
its

 
Pr

op
or

tio
n 

pr
op

or
tio

n
   

 S
ci

en
tifi

c n
am

e
80

 
71

75
6 

0.
08

17
 

0.
03

60
 

0.
00

96
 

0.
15

38
 

0.
00

08
 

0.
98

03
 

Vo
lu

to
ps

iu
s f

ra
gi

lis
81

 
10

28
5 

0.
07

75
 

0.
02

63
 

0.
02

49
 

0.
13

01
 

0.
00

07
 

0.
98

10
 

Pl
eu

ro
ne

ct
es

 q
ua

dr
itu

be
rc

ul
at

us
 

82
 

41
22

0 
0.

07
70

 
0.

03
18

 
0.

01
34

 
0.

14
05

 
0.

00
07

 
0.

98
17

 
G

er
se

m
ia

 fr
ut

ico
sa

83
 

70
11

5 
0.

07
41

 
0.

03
86

 
0.

00
00

 
0.

15
13

 
0.

00
07

 
0.

98
24

 
Am

ic
ul

a 
ve

sti
ta

 
84

 
22

20
5 

0.
07

25
 

0.
02

51
 

0.
02

24
 

0.
12

26
 

0.
00

07
 

0.
98

31
 

Li
pa

ri
s g

ib
bu

s 
85

 
71

77
4 

0.
06

96
 

0.
04

76
 

0.
00

00
 

0.
16

48
 

0.
00

06
 

0.
98

37
 

Be
rin

gi
us

 st
im

ps
on

i
86

 
72

75
2 

0.
06

79
 

0.
02

01
 

0.
02

78
 

0.
10

81
 

0.
00

06
 

0.
98

43
 

Bu
cc

in
um

 sc
al

ar
ifo

rm
e

87
 

91
08

6 
0.

06
48

 
0.

04
50

 
0.

00
00

 
0.

15
49

 
0.

00
06

 
0.

98
49

 
St

yl
iss

a 
sp

. 
88

 
74

56
2 

0.
05

71
 

0.
03

16
 

0.
00

00
 

0.
12

03
 

0.
00

05
 

0.
98

55
 

M
us

cu
lu

s d
isc

or
s

89
 

47
1 

0.
05

36
 

0.
05

36
 

0.
00

00
 

0.
16

09
 

0.
00

05
 

0.
98

60
 

Ba
th

yr
aj

a 
pa

rm
ife

ra
90

 
71

00
4 

0.
04

83
 

0.
03

00
 

0.
00

00
 

0.
10

83
 

0.
00

04
 

0.
98

64
 

N
ep

tu
ne

a 
sp

. 
91

 
85

01
3 

0.
04

83
 

0.
03

20
 

0.
00

00
 

0.
11

24
 

0.
00

04
 

0.
98

69
 

O
cn

us
 gl

ac
ia

lis
 

92
 

72
75

5 
0.

04
67

 
0.

01
17

 
0.

02
34

 
0.

07
00

 
0.

00
04

 
0.

98
73

 
Bu

cc
in

um
 p

ol
ar

e
93

 
71

76
3 

0.
04

23
 

0.
02

92
 

0.
00

00
 

0.
10

08
 

0.
00

04
 

0.
98

77
 

Vo
lu

to
ps

iu
s s

te
fa

ns
so

ni
94

 
74

98
3 

0.
04

16
 

0.
02

89
 

0.
00

00
 

0.
09

93
 

0.
00

04
 

0.
98

81
 

Cl
in

oc
ar

di
um

 ci
lia

tu
m

95
 

43
11

0 
0.

03
68

 
0.

03
18

 
0.

00
00

 
0.

10
03

 
0.

00
03

 
0.

98
84

 
Ac

tin
os

to
la

 sp
. 

96
 

43
01

0 
0.

03
63

 
0.

02
21

 
0.

00
00

 
0.

08
06

 
0.

00
03

 
0.

98
87

 
M

et
rid

iu
m

 sp
. 

97
 

74
43

6 
0.

03
51

 
0.

01
91

 
0.

00
00

 
0.

07
33

 
0.

00
03

 
0.

98
91

 
N

uc
ul

an
a 

pe
rn

ul
a

98
 

71
02

5 
0.

03
45

 
0.

01
86

 
0.

00
00

 
0.

07
17

 
0.

00
03

 
0.

98
94

 
Tr

ito
ni

a 
sp

. 
99

 
95

03
6 

0.
03

14
 

0.
01

46
 

0.
00

22
 

0.
06

06
 

0.
00

03
 

0.
98

97
 

Al
cy

on
id

iu
m

 p
ed

un
cu

la
tu

m
10

0 
43

08
2 

0.
03

11
 

0.
02

63
 

0.
00

00
 

0.
08

37
 

0.
00

03
 

0.
99

00
 

Cr
ib

rin
op

sis
 fe

rn
al

di
10

1 
98

31
0 

0.
02

91
 

0.
01

46
 

0.
00

00
 

0.
05

83
 

0.
00

03
 

0.
99

02
 

Ap
lid

iu
m

 sp
. 

10
2 

24
18

5 
0.

02
87

 
0.

01
17

 
0.

00
54

 
0.

05
21

 
0.

00
03

 
0.

99
05

 
Ly

co
de

s p
al

ea
ri

s
10

3 
43

04
0 

0.
02

77
 

0.
01

99
 

0.
00

00
 

0.
06

76
 

0.
00

03
 

0.
99

08
 

U
rt

ic
in

a 
sp

. 
10

4 
23

80
7 

0.
02

76
 

0.
01

05
 

0.
00

65
 

0.
04

86
 

0.
00

03
 

0.
99

10
 

Lu
m

pe
nu

s f
ab

ric
ii

10
5 

50
01

0 
0.

02
72

 
0.

01
65

 
0.

00
00

 
0.

06
02

 
0.

00
03

 
0.

99
13

 
tu

be
 w

or
m

 u
ni

de
nt

.
10

6 
43

11
3 

0.
02

70
 

0.
01

70
 

0.
00

00
 

0.
06

10
 

0.
00

03
 

0.
99

15
 

Ac
tin

os
to

la
 g

ro
en

la
nd

ica
 



 
 

 
 

 

 
  

 

 

 

85
 

Ap
pe

nd
ix

 B
.--

C
on

tin
ue

d.
 M

ea
n 

C
PU

E 
St

an
da

rd
Cu

m
ul

at
iv

e
Ra

nk
 

Sp
ec

ie
s c

od
e 

(k
g/

ha
) 

er
ro

r 
95

%
 C

on
fid

en
ce

 li
m

its
 

Pr
op

or
tio

n 
pr

op
or

tio
n

   
 S

ci
en

tifi
c n

am
e

10
7 

50
00

0 
0.

02
62

 
0.

01
94

 
0.

00
00

 
0.

06
51

 
0.

00
02

 
0.

99
18

 
Po

ly
ch

ae
ta

 
10

8 
75

28
5 

0.
02

56
 

<0
.0

00
1 

0.
01

51
 

0.
03

61
 

0.
00

02
 

0.
99

20
 

Se
rr

ip
es

 g
ro

en
la

nd
ic

us
10

9 
91

07
4 

0.
02

55
 

0.
01

94
 

0.
00

00
 

0.
06

42
 

0.
00

02
 

0.
99

22
 

Po
ly

m
as

tia
 sp

. 
11

0 
71

53
7 

0.
02

49
 

<0
.0

00
1 

0.
01

01
 

0.
03

97
 

0.
00

02
 

0.
99

25
 

Cr
yp

to
na

tic
a 

(=
N

at
ica

) 
11

1 
24

18
4 

0.
02

35
 

0.
01

24
 

0.
00

00
 

0.
04

84
 

0.
00

02
 

0.
99

27
 

Ly
co

de
s r

ar
id

en
s

11
2 

85
01

2 
0.

02
27

 
0.

02
21

 
0.

00
00

 
0.

06
68

 
0.

00
02

 
0.

99
29

 
O

cn
us

 sp
. 

11
3 

10
21

1 
0.

02
24

 
0.

01
61

 
0.

00
00

 
0.

05
45

 
0.

00
02

 
0.

99
31

 
Li

m
an

da
 p

ro
bo

sc
id

ea
11

4 
71

58
0 

0.
02

17
 

<0
.0

00
1 

0.
01

12
 

0.
03

23
 

0.
00

02
 

0.
99

33
 

Eu
sp

ira
 p

al
lid

a 
11

5 
66

04
5 

0.
02

12
 

0.
01

01
 

0.
00

10
 

0.
04

13
 

0.
00

02
 

0.
99

35
 

Pa
nd

al
us

 go
ni

ur
us

11
6 

22
23

8 
0.

02
08

 
<0

.0
00

1 
0.

00
70

 
0.

03
45

 
0.

00
02

 
0.

99
37

 
Li

pa
ri

s t
un

ica
tu

s
11

7 
98

21
4 

0.
02

03
 

0.
02

03
 

0.
00

00
 

0.
06

09
 

0.
00

02
 

0.
99

39
 

D
ist

ap
lia

 sp
. 

11
8 

74
64

6 
0.

02
02

 
0.

01
03

 
0.

00
00

 
0.

04
08

 
0.

00
02

 
0.

99
41

 
A

sta
rt

e a
rc

tic
a 

11
9 

21
38

8 
0.

01
94

 
<0

.0
00

1 
0.

00
22

 
0.

03
67

 
0.

00
02

 
0.

99
42

 
En

op
hr

ys
 d

ice
ra

us
12

0 
74

31
1 

0.
01

92
 

0.
01

90
 

0.
00

00
 

0.
05

72
 

0.
00

02
 

0.
99

44
 

H
ia

te
lla

 a
rc

tic
a 

12
1 

98
20

0 
0.

01
91

 
0.

01
91

 
0.

00
00

 
0.

05
72

 
0.

00
02

 
0.

99
46

 
H

al
oc

yn
th

ia
 sp

. 
12

2 
74

06
5 

0.
01

90
 

0.
01

90
 

0.
00

00
 

0.
05

69
 

0.
00

02
 

0.
99

48
 

M
yt

ilu
s s

p.
 

12
3 

69
32

2 
0.

01
84

 
0.

01
45

 
0.

00
00

 
0.

04
75

 
0.

00
02

 
0.

99
49

 
Pa

ra
lit

ho
de

s c
am

tsc
ha

tic
us

12
4 

83
34

8 
0.

01
80

 
0.

01
80

 
0.

00
00

 
0.

05
41

 
0.

00
02

 
0.

99
51

 
O

ph
ia

ca
nt

ha
 b

id
en

ta
ta

12
5 

21
37

1 
0.

01
65

 
<0

.0
00

1 
0.

00
00

 
0.

03
33

 
0.

00
02

 
0.

99
53

 
M

yo
xo

ce
ph

al
us

 ja
ok

12
6 

95
03

8 
0.

01
60

 
0.

01
59

 
0.

00
00

 
0.

04
78

 
0.

00
01

 
0.

99
54

 
Al

cy
on

id
iu

m
 sp

. 
12

7 
80

54
6 

0.
01

53
 

<0
.0

00
1 

0.
00

00
 

0.
03

05
 

0.
00

01
 

0.
99

55
 

H
en

ric
ia

 tu
m

id
a

12
8 

85
00

0 
0.

01
51

 
0.

01
49

 
0.

00
00

 
0.

04
49

 
0.

00
01

 
0.

99
57

 
h

ol
ot

hu
ro

id
ea

 
12

9 
43

10
0 

0.
01

42
 

<0
.0

00
1 

0.
00

00
 

0.
03

32
 

0.
00

01
 

0.
99

58
 

A
ct

in
os

to
lid

ae
 

13
0 

23
04

1 
0.

01
39

 
<0

.0
00

1 
0.

00
28

 
0.

02
50

 
0.

00
01

 
0.

99
59

 
M

al
lo

tu
s v

ill
os

us
13

1 
71

73
1 

0.
01

36
 

<0
.0

00
1 

0.
00

52
 

0.
02

21
 

0.
00

01
 

0.
99

61
 

Co
lu

s h
al

li 
13

2 
71

71
0 

0.
01

34
 

0.
01

33
 

0.
00

00
 

0.
03

99
 

0.
00

01
 

0.
99

62
 

Co
lu

s s
p.

 
13

3 
24

18
8 

0.
01

30
 

<0
.0

00
1 

0.
00

10
 

0.
02

49
 

0.
00

01
 

0.
99

63
 

Ly
co

de
s p

ol
ar

is 



 
 

 
  

 

 

86
 

Ap
pe

nd
ix

 B
.--

C
on

tin
ue

d.
 M

ea
n 

C
PU

E 
St

an
da

rd
Cu

m
ul

at
iv

e
Ra

nk
 

Sp
ec

ie
s c

od
e 

(k
g/

ha
) 

er
ro

r 
95

%
 C

on
fid

en
ce

 li
m

its
 

Pr
op

or
tio

n 
pr

op
or

tio
n

   
 S

ci
en

tifi
c n

am
e

13
4 

74
56

1 
0.

01
26

 
0.

01
25

 
0.

00
00

 
0.

03
75

 
0.

00
01

 
0.

99
64

 
M

us
cu

lu
s n

ig
er

 
13

5 
72

30
5 

0.
01

24
 

0.
01

06
 

0.
00

00
 

0.
03

36
 

0.
00

01
 

0.
99

65
 

Tr
ich

ot
ro

pi
s b

ica
rin

at
a

13
6 

99
90

2 
0.

01
20

 
<0

.0
00

1 
0.

00
00

 
0.

02
56

 
0.

00
01

 
0.

99
67

 
M

ol
gu

la
 g

riffi
 th

sii
 

13
7 

83
33

6 
0.

01
17

 
<0

.0
00

1 
0.

00
00

 
0.

02
50

 
0.

00
01

 
0.

99
68

 
Am

ph
io

ph
iu

ra
 n

od
os

a
13

8 
85

20
0 

0.
01

15
 

0.
01

15
 

0.
00

00
 

0.
03

45
 

0.
00

01
 

0.
99

69
 

Cu
cu

m
ar

ia
 sp

. 
13

9 
66

17
0 

0.
01

04
 

<0
.0

00
1 

0.
00

32
 

0.
01

76
 

<0
.0

00
1 

0.
99

70
 

Eu
al

us
 sp

. 
14

0 
56

31
1 

0.
01

02
 

<0
.0

00
1 

0.
00

38
 

0.
01

67
 

<0
.0

00
1 

0.
99

71
 

Eu
no

e n
od

os
a 

14
1 

69
09

0 
0.

00
90

 
<0

.0
00

1 
0.

00
00

 
0.

02
11

 
<0

.0
00

1 
0.

99
71

 
Pa

gu
ru

s o
ch

ot
en

sis
14

2 
62

02
0 

0.
00

88
 

<0
.0

00
1 

0.
00

00
 

0.
02

31
 

<0
.0

00
1 

0.
99

72
 

Sa
du

ria
 en

to
m

on
14

3 
56

31
2 

0.
00

86
 

<0
.0

00
1 

0.
00

00
 

0.
01

93
 

<0
.0

00
1 

0.
99

73
 

Eu
no

e d
ep

re
ss

a 
14

4 
65

20
1 

0.
00

73
 

<0
.0

00
1 

0.
00

00
 

0.
02

13
 

<0
.0

00
1 

0.
99

74
 

Ba
la

nu
s s

p.
 

14
5 

71
88

6 
0.

00
72

 
<0

.0
00

1 
0.

00
27

 
0.

01
17

 
<0

.0
00

1 
0.

99
74

 
Cl

in
op

eg
m

a 
m

ag
nu

m
14

6 
71

72
0 

0.
00

71
 

<0
.0

00
1 

0.
00

00
 

0.
01

81
 

<0
.0

00
1 

0.
99

75
 

Co
lu

s s
ab

in
i 

14
7 

66
17

5 
0.

00
71

 
<0

.0
00

1 
0.

00
03

 
0.

01
38

 
<0

.0
00

1 
0.

99
76

 
Eu

al
us

 ga
im

ar
di

i
14

8 
80

59
7 

0.
00

69
 

<0
.0

00
1 

0.
00

03
 

0.
01

34
 

<0
.0

00
1 

0.
99

76
 

H
en

ric
ia

 b
er

in
gi

an
ia

14
9 

21
37

7 
0.

00
67

 
<0

.0
00

1 
0.

00
00

 
0.

01
69

 
<0

.0
00

1 
0.

99
77

 
M

yo
xo

ce
ph

al
us

 q
ua

dr
ico

rn
is

15
0 

56
31

0 
0.

00
67

 
<0

.0
00

1 
0.

00
00

 
0.

01
49

 
<0

.0
00

1 
0.

99
78

 
Eu

no
e s

p.
 

15
1 

94
50

0 
0.

00
66

 
<0

.0
00

1 
0.

00
00

 
0.

01
43

 
<0

.0
00

1 
0.

99
78

 
Ec

hi
ur

a 
15

2 
94

00
1 

0.
00

66
 

<0
.0

00
1 

0.
00

00
 

0.
01

34
 

<0
.0

00
1 

0.
99

79
 

G
ol

fi n
gi

a 
m

ar
ga

rit
ac

ea
15

3 
78

01
3 

0.
00

65
 

<0
.0

00
1 

0.
00

13
 

0.
01

17
 

<0
.0

00
1 

0.
99

79
 

Be
nt

ho
ct

op
us

 si
bi

ric
us

15
4 

71
72

6 
0.

00
65

 
<0

.0
00

1 
0.

00
04

 
0.

01
26

 
<0

.0
00

1 
0.

99
80

 
Co

lu
s s

pi
tz

be
rg

en
sis

15
5 

21
31

4 
0.

00
61

 
<0

.0
00

1 
0.

00
00

 
0.

01
79

 
<0

.0
00

1 
0.

99
81

 
G

ym
no

ca
nt

hu
s p

ist
ill

ig
er

15
6 

95
10

5 
0.

00
60

 
<0

.0
00

1 
0.

00
00

 
0.

01
72

 
<0

.0
00

1 
0.

99
81

 
D

en
dr

ob
ea

ni
a 

sp
. 

15
7 

21
74

0 
0.

00
54

 
<0

.0
00

1 
0.

00
14

 
0.

00
94

 
<0

.0
00

1 
0.

99
82

 
G

ad
us

 ch
al

co
gr

am
m

us
15

8 
92

50
0 

0.
00

52
 

<0
.0

00
1 

0.
00

00
 

0.
01

35
 

<0
.0

00
1 

0.
99

82
 

N
em

er
te

a 
15

9 
23

80
9 

0.
00

52
 

<0
.0

00
1 

0.
00

00
 

0.
01

55
 

<0
.0

00
1 

0.
99

83
 

Ac
an

th
ol

um
pe

nu
s m

ac
ka

yi
16

0 
72

53
5 

0.
00

51
 

<0
.0

00
1 

0.
00

13
 

0.
00

88
 

<0
.0

00
1 

0.
99

83
 

M
ar

ga
rit

es
 co

sta
lis

 



 
 

  
 

 
 

 
 

87
 

Ap
pe

nd
ix

 B
.--

C
on

tin
ue

d.
 M

ea
n 

C
PU

E 
St

an
da

rd
Cu

m
ul

at
iv

e
Ra

nk
 

Sp
ec

ie
s c

od
e 

(k
g/

ha
) 

er
ro

r 
95

%
 C

on
fid

en
ce

 li
m

its
 

Pr
op

or
tio

n 
pr

op
or

tio
n

   
 S

ci
en

tifi
c n

am
e

16
1 

71
59

0 
0.

00
50

 
<0

.0
00

1 
0.

00
19

 
0.

00
81

 
<0

.0
00

1 
0.

99
84

 
O

nc
hi

di
op

sis
 sp

. 
16

2 
71

59
7 

0.
00

50
 

<0
.0

00
1 

0.
00

00
 

0.
01

09
 

<0
.0

00
1 

0.
99

84
 

O
nc

hi
di

op
sis

 ca
rn

ea
16

3 
10

15
5 

0.
00

49
 

<0
.0

00
1 

0.
00

00
 

0.
01

32
 

<0
.0

00
1 

0.
99

84
 

Li
op

se
tta

 gl
ac

ia
lis

16
4 

71
75

1 
0.

00
47

 
<0

.0
00

1 
0.

00
00

 
0.

01
35

 
<0

.0
00

1 
0.

99
85

 
Vo

lu
to

ps
iu

s s
p.

 
16

5 
71

02
7 

0.
00

44
 

<0
.0

00
1 

0.
00

00
 

0.
01

14
 

<0
.0

00
1 

0.
99

85
 

Ca
ly

ci
do

ri
s g

ue
nt

he
ri

16
6 

81
31

5 
0.

00
42

 
<0

.0
00

1 
0.

00
00

 
0.

01
27

 
<0

.0
00

1 
0.

99
86

 
Pt

er
as

te
r t

es
se

la
tu

s
16

7 
21

35
5 

0.
00

42
 

<0
.0

00
1 

0.
00

11
 

0.
00

73
 

<0
.0

00
1 

0.
99

86
 

Tr
ig

lo
ps

 p
in

ge
li 

16
8 

74
64

0 
0.

00
42

 
<0

.0
00

1 
0.

00
00

 
0.

01
25

 
<0

.0
00

1 
0.

99
86

 
A

sta
rt

e s
p.

 
16

9 
66

57
0 

0.
00

41
 

<0
.0

00
1 

0.
00

00
 

0.
01

23
 

<0
.0

00
1 

0.
99

87
 

Ar
gi

s s
p.

 
17

0 
74

64
8 

0.
00

41
 

<0
.0

00
1 

0.
00

00
 

0.
00

89
 

<0
.0

00
1 

0.
99

87
 

A
sta

rt
e e

sq
ui

m
al

ti
17

1 
20

04
1 

0.
00

39
 

<0
.0

00
1 

0.
00

13
 

0.
00

65
 

<0
.0

00
1 

0.
99

88
 

Po
do

th
ec

us
 v

et
er

nu
s

17
2 

66
19

3 
0.

00
38

 
<0

.0
00

1 
0.

00
00

 
0.

00
77

 
<0

.0
00

1 
0.

99
88

 
Eu

al
us

 su
ck

ley
i 

17
3 

10
21

2 
0.

00
37

 
<0

.0
00

1 
0.

00
00

 
0.

00
85

 
<0

.0
00

1 
0.

99
88

 
Li

m
an

da
 sa

kh
al

in
en

sis
17

4 
43

00
8 

0.
00

36
 

<0
.0

00
1 

0.
00

00
 

0.
00

81
 

<0
.0

00
1 

0.
99

89
 

Pt
yc

ho
da

ct
is 

pa
tu

la
17

5 
21

33
4 

0.
00

35
 

<0
.0

00
1 

0.
00

11
 

0.
00

60
 

<0
.0

00
1 

0.
99

89
 

Ar
te

di
ell

us
 sc

ab
er

17
6 

72
75

9 
0.

00
33

 
<0

.0
00

1 
0.

00
00

 
0.

00
89

 
<0

.0
00

1 
0.

99
89

 
Bu

cc
in

um
 te

ne
llu

m
17

7 
21

38
7 

0.
00

33
 

<0
.0

00
1 

0.
00

00
 

0.
00

68
 

<0
.0

00
1 

0.
99

90
 

En
op

hr
ys

 lu
ca

si 
17

8 
71

84
0 

0.
00

32
 

<0
.0

00
1 

0.
00

00
 

0.
00

97
 

<0
.0

00
1 

0.
99

90
 

N
ep

tu
ne

a 
m

id
de

nd
or

ffi
 i 

17
9 

72
76

6 
0.

00
28

 
<0

.0
00

1 
0.

00
00

 
0.

00
63

 
<0

.0
00

1 
0.

99
90

 
Bu

cc
in

um
 ec

to
m

yc
in

a
18

0 
71

90
2 

0.
00

28
 

<0
.0

00
1 

0.
00

05
 

0.
00

50
 

<0
.0

00
1 

0.
99

90
 

Pl
ic

ifu
su

s j
oh

an
se

ni
18

1 
95

07
0 

0.
00

28
 

<0
.0

00
1 

0.
00

00
 

0.
00

74
 

<0
.0

00
1 

0.
99

91
 

Rh
am

ph
os

to
m

ell
a 

co
sta

ta
18

2 
21

93
2 

0.
00

27
 

<0
.0

00
1 

0.
00

00
 

0.
00

66
 

<0
.0

00
1 

0.
99

91
 

H
ex

ag
ra

m
m

os
 st

ell
er

i
18

3 
72

75
1 

0.
00

25
 

<0
.0

00
1 

0.
00

00
 

0.
00

49
 

<0
.0

00
1 

0.
99

91
 

Bu
cc

in
um

 p
lec

tr
um

18
4 

71
58

5 
0.

00
25

 
<0

.0
00

1 
0.

00
00

 
0.

00
59

 
<0

.0
00

1 
0.

99
91

 
O

nc
hi

di
op

sis
 gl

ac
ia

lis
18

5 
71

53
5 

0.
00

24
 

<0
.0

00
1 

0.
00

00
 

0.
00

71
 

<0
.0

00
1 

0.
99

92
 

Cr
yp

to
na

tic
a 

(=
N

at
ica

) 
18

6 
71

72
2 

0.
00

24
 

<0
.0

00
1 

0.
00

02
 

0.
00

46
 

<0
.0

00
1 

0.
99

92
 

Co
lu

s h
yp

ol
isp

us
18

7 
72

73
7 

0.
00

24
 

<0
.0

00
1 

0.
00

08
 

0.
00

39
 

<0
.0

00
1 

0.
99

92
 

Bu
cc

in
um

 o
bs

ol
et

um
 



 
 

 

 
 

 

 

 
 

88
 

Ap
pe

nd
ix

 B
.--

C
on

tin
ue

d.
 M

ea
n 

C
PU

E 
St

an
da

rd
Cu

m
ul

at
iv

e
Ra

nk
 

Sp
ec

ie
s c

od
e 

(k
g/

ha
) 

er
ro

r 
95

%
 C

on
fid

en
ce

 li
m

its
 

Pr
op

or
tio

n 
pr

op
or

tio
n

   
 S

ci
en

tifi
c n

am
e

18
8 

83
40

0 
0.

00
23

 
<0

.0
00

1 
0.

00
00

 
0.

00
48

 
<0

.0
00

1 
0.

99
92

 
O

ph
io

ph
ol

is 
ac

ul
ea

ta
18

9 
71

02
1 

0.
00

21
 

<0
.0

00
1 

0.
00

00
 

0.
00

61
 

<0
.0

00
1 

0.
99

92
 

D
en

dr
on

ot
us

 fr
on

do
su

s
19

0 
60

10
7 

0.
00

21
 

<0
.0

00
1 

0.
00

00
 

0.
00

54
 

<0
.0

00
1 

0.
99

93
 

St
eg

oc
ep

ha
lu

s i
nfl

 at
us

19
1 

66
17

9 
0.

00
21

 
<0

.0
00

1 
0.

00
00

 
0.

00
51

 
<0

.0
00

1 
0.

99
93

 
Eu

al
us

 m
ac

ile
nt

us
19

2 
98

21
0 

0.
00

21
 

<0
.0

00
1 

0.
00

00
 

0.
00

64
 

<0
.0

00
1 

0.
99

93
 

D
ist

ap
lia

 sp
. 

19
3 

80
00

0 
0.

00
21

 
<0

.0
00

1 
0.

00
00

 
0.

00
64

 
<0

.0
00

1 
0.

99
93

 
A

st
er

oi
de

a 
19

4 
95

03
0 

0.
00

21
 

<0
.0

00
1 

0.
00

00
 

0.
00

62
 

<0
.0

00
1 

0.
99

93
 

Fl
us

tra
 se

rr
ul

at
a

19
5 

71
58

9 
0.

00
20

 
<0

.0
00

1 
0.

00
00

 
0.

00
54

 
<0

.0
00

1 
0.

99
94

 
O

nc
hi

di
op

sis
 sp

. 
19

6 
81

32
2 

0.
00

20
 

<0
.0

00
1 

0.
00

00
 

0.
00

48
 

<0
.0

00
1 

0.
99

94
 

Pt
er

as
te

r o
ct

as
te

r
19

7 
45

00
5 

0.
00

17
 

<0
.0

00
1 

0.
00

00
 

0.
00

46
 

<0
.0

00
1 

0.
99

94
 

Be
ro

e s
p.

 
19

8 
94

00
0 

0.
00

17
 

<0
.0

00
1 

0.
00

00
 

0.
00

37
 

<0
.0

00
1 

0.
99

94
 

Si
pu

nc
ul

a 
19

9 
40

50
0 

0.
00

16
 

<0
.0

00
1 

0.
00

00
 

0.
00

46
 

<0
.0

00
1 

0.
99

94
 

Sc
yp

ho
zo

a 
20

0 
66

20
3 

0.
00

16
 

<0
.0

00
1 

0.
00

00
 

0.
00

40
 

<0
.0

00
1 

0.
99

94
 

Le
bb

eu
s g

ro
en

la
nd

ic
us

20
1 

66
50

2 
0.

00
16

 
<0

.0
00

1 
0.

00
00

 
0.

00
42

 
<0

.0
00

1 
0.

99
95

 
Cr

an
go

n 
sp

. 
20

2 
60

10
0 

0.
00

16
 

<0
.0

00
1 

0.
00

00
 

0.
00

35
 

<0
.0

00
1 

0.
99

95
 

A
m

ph
ip

od
a 

20
3 

74
65

4 
0.

00
16

 
<0

.0
00

1 
0.

00
00

 
0.

00
37

 
<0

.0
00

1 
0.

99
95

 
Cy

clo
ca

rd
ia

 cr
as

sid
en

s
20

4 
75

24
2 

0.
00

16
 

<0
.0

00
1 

0.
00

00
 

0.
00

41
 

<0
.0

00
1 

0.
99

95
 

M
ac

om
a 

ca
lca

re
a

20
5 

71
58

4 
0.

00
15

 
<0

.0
00

1 
0.

00
00

 
0.

00
45

 
<0

.0
00

1 
0.

99
95

 
La

m
ell

ar
ia

 sp
. 

20
6 

66
58

0 
0.

00
15

 
<0

.0
00

1 
0.

00
00

 
0.

00
45

 
<0

.0
00

1 
0.

99
95

 
Ar

gi
s d

en
ta

ta
 

20
7 

82
75

5 
0.

00
14

 
<0

.0
00

1 
0.

00
00

 
0.

00
43

 
<0

.0
00

1 
0.

99
95

 
H

eli
om

et
ra

 gl
ac

ia
lis

20
8 

71
01

0 
0.

00
14

 
<0

.0
00

1 
0.

00
00

 
0.

00
39

 
<0

.0
00

1 
0.

99
95

 
N

ud
ib

ra
nc

hi
a 

20
9 

66
60

5 
0.

00
14

 
<0

.0
00

1 
0.

00
00

 
0.

00
28

 
<0

.0
00

1 
0.

99
96

 
Sa

bi
ne

a 
se

pt
em

ca
rin

at
a

21
0 

23
84

3 
0.

00
14

 
<0

.0
00

1 
0.

00
00

 
0.

00
41

 
<0

.0
00

1 
0.

99
96

 
Ch

iro
lo

ph
is 

sn
yd

er
i

21
1 

83
31

0 
0.

00
13

 
<0

.0
00

1 
0.

00
00

 
0.

00
39

 
<0

.0
00

1 
0.

99
96

 
O

ph
iu

ra
 sp

. 
21

2 
22

26
5 

0.
00

13
 

<0
.0

00
1 

0.
00

05
 

0.
00

21
 

<0
.0

00
1 

0.
99

96
 

Li
pa

ri
s m

ar
m

or
at

us
21

3 
74

65
8 

0.
00

13
 

<0
.0

00
1 

0.
00

00
 

0.
00

37
 

<0
.0

00
1 

0.
99

96
 

Cy
clo

ca
rd

ia
 sp

. 
21

4 
71

01
2 

0.
00

12
 

<0
.0

00
1 

0.
00

00
 

0.
00

37
 

<0
.0

00
1 

0.
99

96
 

To
ch

ui
na

 te
tra

qu
et

ra
 



 
 

    

 

 

89
 

Ap
pe

nd
ix

 B
.--

C
on

tin
ue

d.
 M

ea
n 

C
PU

E 
St

an
da

rd
Cu

m
ul

at
iv

e
Ra

nk
 

Sp
ec

ie
s c

od
e 

(k
g/

ha
) 

er
ro

r 
95

%
 C

on
fid

en
ce

 li
m

its
 

Pr
op

or
tio

n 
pr

op
or

tio
n

   
 S

ci
en

tifi
c n

am
e

21
5 

24
18

6 
0.

00
12

 
<0

.0
00

1 
0.

00
00

 
0.

00
30

 
<0

.0
00

1 
0.

99
96

 
Ly

co
de

s m
uc

os
us

21
6 

21
39

7 
0.

00
12

 
<0

.0
00

1 
0.

00
00

 
0.

00
31

 
<0

.0
00

1 
0.

99
96

 
Bl

ep
sia

s b
ilo

bu
s

21
7 

71
01

8 
0.

00
12

 
<0

.0
00

1 
0.

00
00

 
0.

00
25

 
<0

.0
00

1 
0.

99
97

 
D

en
dr

on
ot

us
 sp

. 
21

8 
21

34
8 

0.
00

12
 

<0
.0

00
1 

0.
00

00
 

0.
00

22
 

<0
.0

00
1 

0.
99

97
 

H
em

ile
pi

do
tu

s p
ap

ili
o

21
9 

98
21

2 
0.

00
11

 
<0

.0
00

1 
0.

00
00

 
0.

00
33

 
<0

.0
00

1 
0.

99
97

 
D

ist
ap

lia
 o

cc
id

en
ta

lis
22

0 
75

28
7 

0.
00

11
 

<0
.0

00
1 

0.
00

00
 

0.
00

32
 

<0
.0

00
1 

0.
99

97
 

Se
rr

ip
es

 n
ot

ab
ili

s
22

1 
66

51
5 

0.
00

10
 

<0
.0

00
1 

0.
00

00
 

0.
00

31
 

<0
.0

00
1 

0.
99

97
 

Cr
an

go
n 

co
m

m
un

is
22

2 
21

37
6 

0.
00

10
 

<0
.0

00
1 

0.
00

00
 

0.
00

30
 

<0
.0

00
1 

0.
99

97
 

M
eg

al
oc

ot
tu

s p
la

ty
ce

ph
al

us
22

3 
66

51
6 

0.
00

10
 

<0
.0

00
1 

0.
00

00
 

0.
00

29
 

<0
.0

00
1 

0.
99

97
 

Cr
an

go
n 

sp
. 

22
4 

75
33

3 
0.

00
10

 
<0

.0
00

1 
0.

00
00

 
0.

00
29

 
<0

.0
00

1 
0.

99
97

 
M

ya
 tr

un
ca

ta
 

22
5 

43
08

1 
0.

00
09

 
<0

.0
00

1 
0.

00
00

 
0.

00
28

 
<0

.0
00

1 
0.

99
97

 
Cr

ib
rin

op
sis

 sp
. 

22
6 

71
71

6 
0.

00
09

 
<0

.0
00

1 
0.

00
02

 
0.

00
17

 
<0

.0
00

1 
0.

99
97

 
Co

lu
s m

ar
te

ns
i 

22
7 

71
63

4 
0.

00
09

 
<0

.0
00

1 
0.

00
00

 
0.

00
24

 
<0

.0
00

1 
0.

99
97

 
Ta

ch
yr

hy
nc

hu
s e

ro
su

s
22

8 
66

53
0 

0.
00

09
 

<0
.0

00
1 

0.
00

00
 

0.
00

18
 

<0
.0

00
1 

0.
99

98
 

Cr
an

go
n 

da
lli

 
22

9 
74

33
3 

0.
00

08
 

<0
.0

00
1 

0.
00

00
 

0.
00

25
 

<0
.0

00
1 

0.
99

98
 

N
uc

ul
a 

te
nu

is 
23

0 
60

11
1 

0.
00

08
 

<0
.0

00
1 

0.
00

00
 

0.
00

18
 

<0
.0

00
1 

0.
99

98
 

Ra
ch

ot
ro

pi
s s

p.
 

23
1 

21
37

8 
0.

00
08

 
<0

.0
00

1 
0.

00
00

 
0.

00
23

 
<0

.0
00

1 
0.

99
98

 
M

yo
xo

ce
ph

al
us

 sc
or

pi
oi

de
s

23
2 

97
12

0 
0.

00
08

 
<0

.0
00

1 
0.

00
00

 
0.

00
18

 
<0

.0
00

1 
0.

99
98

 
H

em
ith

iri
s p

sit
ta

ce
a

23
3 

75
24

0 
0.

00
07

 
<0

.0
00

1 
0.

00
00

 
0.

00
19

 
<0

.0
00

1 
0.

99
98

 
M

ac
om

a 
sp

. 
23

4 
21

44
1 

0.
00

07
 

<0
.0

00
1 

0.
00

00
 

0.
00

18
 

<0
.0

00
1 

0.
99

98
 

Ic
elu

s s
pa

tu
la

 
23

5 
71

72
3 

0.
00

07
 

<0
.0

00
1 

0.
00

00
 

0.
00

14
 

<0
.0

00
1 

0.
99

98
 

Co
lu

s o
m

br
on

iu
s

23
6 

56
30

0 
0.

00
07

 
<0

.0
00

1 
0.

00
00

 
0.

00
13

 
<0

.0
00

1 
0.

99
98

 
Po

ly
no

id
ae

 
23

7 
75

11
1 

0.
00

07
 

<0
.0

00
1 

0.
00

00
 

0.
00

20
 

<0
.0

00
1 

0.
99

98
 

M
ac

tro
m

er
is 

po
ly

ny
m

a
23

8 
72

42
1 

0.
00

06
 

<0
.0

00
1 

0.
00

01
 

0.
00

11
 

<0
.0

00
1 

0.
99

98
 

Bo
re

ot
ro

ph
on

 p
ac

ifi
 cu

s
23

9 
74

98
5 

0.
00

06
 

<0
.0

00
1 

0.
00

00
 

0.
00

19
 

<0
.0

00
1 

0.
99

98
 

Cl
in

oc
ar

di
um

 ca
lif

or
ni

en
se

24
0 

60
11

2 
0.

00
06

 
<0

.0
00

1 
0.

00
00

 
0.

00
12

 
<0

.0
00

1 
0.

99
98

 
Rh

ac
ho

tro
pi

s a
cu

lea
ta

24
1 

50
00

1 
0.

00
06

 
<0

.0
00

1 
0.

00
01

 
0.

00
11

 
<0

.0
00

1 
0.

99
98

 
w

or
m

 u
ni

de
nt

. 



 
 

 
 

 

 

90
 

Ap
pe

nd
ix

 B
.--

C
on

tin
ue

d.
 M
ea

n 
C

PU
E 

St
an

da
rd

Cu
m

ul
at

iv
e

Ra
nk

 
Sp

ec
ie

s c
od

e 
(k

g/
ha

) 
er

ro
r 

95
%

 C
on

fid
en

ce
 li

m
its

 
Pr

op
or

tio
n 

pr
op

or
tio

n
   

 S
ci

en
tifi

c n
am

e
24

2 
21

40
5 

0.
00

06
 

<0
.0

00
1 

0.
00

01
 

0.
00

10
 

<0
.0

00
1 

0.
99

98
 

N
au

tic
ht

hy
s p

rib
ilo

vi
us

24
3 

20
05

1 
0.

00
06

 
<0

.0
00

1 
0.

00
02

 
0.

00
10

 
<0

.0
00

1 
0.

99
99

 
U

lci
na

 o
lri

ki
i 

24
4 

72
40

3 
0.

00
06

 
<0

.0
00

1 
0.

00
02

 
0.

00
10

 
<0

.0
00

1 
0.

99
99

 
Bo

re
ot

ro
ph

on
 co

ro
na

tu
s

24
5 

80
54

2 
0.

00
06

 
<0

.0
00

1 
0.

00
00

 
0.

00
17

 
<0

.0
00

1 
0.

99
99

 
H

en
ric

ia
 sa

ng
ui

no
len

ta
24

6 
98

07
9 

0.
00

05
 

<0
.0

00
1 

0.
00

00
 

0.
00

14
 

<0
.0

00
1 

0.
99

99
 

Pe
lo

na
ia

 co
rr

ug
at

a
24

7 
71

73
9 

0.
00

05
 

<0
.0

00
1 

0.
00

00
 

0.
00

11
 

<0
.0

00
1 

0.
99

99
 

Vo
lu

to
ps

iu
s a

tte
nu

at
us

24
8 

10
00

1 
0.

00
05

 
<0

.0
00

1 
0.

00
00

 
0.

00
16

 
<0

.0
00

1 
0.

99
99

 
Pl

eu
ro

ne
ct

ifo
rm

es
24

9 
72

73
6 

0.
00

05
 

<0
.0

00
1 

0.
00

00
 

0.
00

12
 

<0
.0

00
1 

0.
99

99
 

Bu
cc

in
um

 n
or

m
al

e
25

0 
71

77
7 

0.
00

05
 

<0
.0

00
1 

0.
00

00
 

0.
00

12
 

<0
.0

00
1 

0.
99

99
 

Be
rin

gi
us

 sp
. 

25
1 

92
90

0 
0.

00
05

 
<0

.0
00

1 
0.

00
00

 
0.

00
11

 
<0

.0
00

1 
0.

99
99

 
M

al
da

ni
da

e u
ni

d.
25

2 
21

37
0 

0.
00

05
 

<0
.0

00
1 

0.
00

00
 

0.
00

11
 

<0
.0

00
1 

0.
99

99
 

M
yo

xo
ce

ph
al

us
 p

ol
ya

ca
nt

ho
ce

ph
al

us
25

3 
23

80
6 

0.
00

04
 

<0
.0

00
1 

0.
00

00
 

0.
00

09
 

<0
.0

00
1 

0.
99

99
 

Lu
m

pe
nu

s m
ed

iu
s

25
4 

66
03

1 
0.

00
04

 
<0

.0
00

1 
0.

00
00

 
0.

00
12

 
<0

.0
00

1 
0.

99
99

 
Pa

nd
al

us
 eo

us
 

25
5 

20
20

2 
0.

00
04

 
<0

.0
00

1 
0.

00
00

 
0.

00
10

 
<0

.0
00

1 
0.

99
99

 
Am

m
od

yt
es

 h
ex

ap
te

ru
s

25
6 

60
11

8 
0.

00
04

 
<0

.0
00

1 
0.

00
00

 
0.

00
11

 
<0

.0
00

1 
0.

99
99

 
N

ot
ot

ro
pi

s s
p.

 
25

7 
43

05
0 

0.
00

04
 

<0
.0

00
1 

0.
00

00
 

0.
00

12
 

<0
.0

00
1 

0.
99

99
 

O
ra

ct
is 

di
om

ed
ea

e
25

8 
69

31
6 

0.
00

04
 

<0
.0

00
1 

0.
00

00
 

0.
00

11
 

<0
.0

00
1 

0.
99

99
 

H
ap

al
og

as
te

r g
re

bn
itz

ki
i

25
9 

21
72

0 
0.

00
04

 
<0

.0
00

1 
0.

00
00

 
0.

00
08

 
<0

.0
00

1 
0.

99
99

 
G

ad
us

 m
ac

ro
ce

ph
al

us
26

0 
23

80
4 

0.
00

04
 

<0
.0

00
1 

0.
00

00
 

0.
00

09
 

<0
.0

00
1 

0.
99

99
 

St
ich

ae
us

 p
un

ct
at

us
26

1 
85

21
1 

0.
00

03
 

<0
.0

00
1 

0.
00

00
 

0.
00

10
 

<0
.0

00
1 

0.
99

99
 

Ps
ol

us
 p

ha
nt

ap
us

26
2 

22
20

1 
0.

00
03

 
<0

.0
00

1 
0.

00
00

 
0.

00
10

 
<0

.0
00

1 
0.

99
99

 
Li

pa
ri

s s
p.

 
26

3 
93

10
2 

0.
00

03
 

<0
.0

00
1 

0.
00

00
 

0.
00

09
 

<0
.0

00
1 

0.
99

99
 

Pr
ia

pu
lu

s c
au

da
tu

s
26

4 
73

18
6 

0.
00

03
 

<0
.0

00
1 

0.
00

00
 

0.
00

06
 

<0
.0

00
1 

0.
99

99
 

Ad
m

et
e r

eg
in

a 
26

5 
60

11
5 

0.
00

03
 

<0
.0

00
1 

0.
00

00
 

0.
00

09
 

<0
.0

00
1 

0.
99

99
 

Ar
ct

ol
em

bo
s a

rc
tic

us
26

6 
53

70
0 

0.
00

03
 

<0
.0

00
1 

0.
00

00
 

0.
00

07
 

<0
.0

00
1 

0.
99

99
 

N
ep

ht
yi

da
e 

26
7 

74
42

0 
0.

00
03

 
<0

.0
00

1 
0.

00
00

 
0.

00
08

 
<0

.0
00

1 
0.

99
99

 
Yo

ld
ia

 h
yp

er
bo

re
a

26
8 

66
50

0 
0.

00
03

 
<0

.0
00

1 
0.

00
00

 
0.

00
08

 
<0

.0
00

1 
0.

99
99

 
Cr

an
go

ni
da

e 



 
 

 

 
 

 
 

 

 

91
 

Ap
pe

nd
ix

 B
.--

C
on

tin
ue

d.
 M

ea
n 

C
PU

E 
St

an
da

rd
Cu

m
ul

at
iv

e
Ra

nk
 

Sp
ec

ie
s c

od
e 

(k
g/

ha
) 

er
ro

r 
95

%
 C

on
fid

en
ce

 li
m

its
 

Pr
op

or
tio

n 
pr

op
or

tio
n

   
 S

ci
en

tifi
c n

am
e

26
9 

40
04

9 
0.

00
03

 
<0

.0
00

1 
0.

00
00

 
0.

00
08

 
<0

.0
00

1 
0.

99
99

 
Se

rt
ul

ar
iid

ae
 u

ni
d.

27
0 

83
00

0 
0.

00
02

 
<0

.0
00

1 
0.

00
00

 
0.

00
07

 
<0

.0
00

1 
1.

00
00

 
O

ph
iu

ro
id

ea
 

27
1 

98
31

9 
0.

00
02

 
<0

.0
00

1 
0.

00
00

 
0.

00
07

 
<0

.0
00

1 
1.

00
00

 
Tr

id
id

em
nu

m
 sp

. 
27

2 
60

10
9 

0.
00

02
 

<0
.0

00
1 

0.
00

00
 

0.
00

05
 

<0
.0

00
1 

1.
00

00
 

An
on

yx
 n

ug
ax

 
27

3 
71

63
5 

0.
00

02
 

<0
.0

00
1 

0.
00

00
 

0.
00

06
 

<0
.0

00
1 

1.
00

00
 

Ta
ch

yr
hy

nc
hu

s r
et

ic
ul

at
us

27
4 

66
16

1 
0.

00
02

 
<0

.0
00

1 
0.

00
00

 
0.

00
06

 
<0

.0
00

1 
1.

00
00

 
Sp

iro
nt

oc
ar

is 
ar

cu
at

a
27

5 
71

91
1 

0.
00

02
 

<0
.0

00
1 

0.
00

00
 

0.
00

05
 

<0
.0

00
1 

1.
00

00
 

Li
om

es
us

 o
oi

de
s

27
6 

47
4 

0.
00

02
 

<0
.0

00
1 

0.
00

00
 

0.
00

06
 

<0
.0

00
1 

1.
00

00
 

Ba
th

yr
aj

a 
pa

rm
ife

ra
 

27
7 

71
73

3 
0.

00
02

 
<0

.0
00

1 
0.

00
00

 
0.

00
06

 
<0

.0
00

1 
1.

00
00

 
Co

lu
s b

ri
sto

len
sis

27
8 

74
64

7 
0.

00
02

 
<0

.0
00

1 
0.

00
00

 
0.

00
05

 
<0

.0
00

1 
1.

00
00

 
A

sta
rt

e m
on

ta
gu

i
27

9 
95

10
3 

0.
00

02
 

<0
.0

00
1 

0.
00

00
 

0.
00

05
 

<0
.0

00
1 

1.
00

00
 

H
et

er
op

or
a 

sp
. 

28
0 

74
41

4 
0.

00
02

 
<0

.0
00

1 
0.

00
00

 
0.

00
05

 
<0

.0
00

1 
1.

00
00

 
Yo

ld
ia

 sp
. 

28
1 

98
07

0 
0.

00
02

 
<0

.0
00

1 
0.

00
00

 
0.

00
05

 
<0

.0
00

1 
1.

00
00

 
Th

 al
ia

ce
a 

28
2 

50
22

0 
0.

00
02

 
<0

.0
00

1 
0.

00
00

 
0.

00
05

 
<0

.0
00

1 
1.

00
00

 
Tr

av
isi

a 
sp

. 
28

3 
1 

0.
00

02
 

<0
.0

00
1 

0.
00

00
 

0.
00

05
 

<0
.0

00
1 

1.
00

00
 

fi s
h 

eg
gs

 u
ni

de
nt

.
28

4 
72

75
6 

0.
00

01
 

<0
.0

00
1 

0.
00

00
 

0.
00

03
 

<0
.0

00
1 

1.
00

00
 

Bu
cc

in
um

 so
len

um
28

5 
71

52
4 

0.
00

01
 

<0
.0

00
1 

0.
00

00
 

0.
00

04
 

<0
.0

00
1 

1.
00

00
 

Cr
yp

to
na

tic
a 

sp
. 

28
6 

22
21

2 
0.

00
01

 
<0

.0
00

1 
0.

00
00

 
0.

00
04

 
<0

.0
00

1 
1.

00
00

 
Li

pa
ri

s f
ab

ric
ii 

28
7 

71
71

3 
0.

00
01

 
<0

.0
00

1 
0.

00
00

 
0.

00
04

 
<0

.0
00

1 
1.

00
00

 
Co

lu
s c

ap
po

ni
us

28
8 

20
00

1 
0.

00
01

 
<0

.0
00

1 
0.

00
00

 
0.

00
03

 
<0

.0
00

1 
1.

00
00

 
Pa

lla
sin

a 
ba

rb
at

a
28

9 
50

00
5 

0.
00

01
 

<0
.0

00
1 

0.
00

00
 

0.
00

03
 

<0
.0

00
1 

1.
00

00
 

Eu
ni

ce
 v

al
en

s 
29

0 
70

15
0 

0.
00

01
 

<0
.0

00
1 

0.
00

00
 

0.
00

02
 

<0
.0

00
1 

1.
00

00
 

St
en

os
em

us
 a

lb
us

29
1 

72
40

6 
0.

00
01

 
<0

.0
00

1 
0.

00
00

 
0.

00
03

 
<0

.0
00

1 
1.

00
00

 
Bo

re
ot

ro
ph

on
 cl

at
hr

at
us

29
2 

71
25

0 
0.

00
01

 
<0

.0
00

1 
0.

00
00

 
0.

00
02

 
<0

.0
00

1 
1.

00
00

 
D

or
id

id
ae

 
29

3 
66

54
8 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

0.
00

03
 

<0
.0

00
1 

1.
00

00
 

Cr
an

go
n 

se
pt

em
sp

in
os

a
29

4 
95

08
1 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

0.
00

03
 

<0
.0

00
1 

1.
00

00
 

Co
sta

zi
a 

ve
nt

ric
os

a
29

5 
72

30
2 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

0.
00

03
 

<0
.0

00
1 

1.
00

00
 

Tr
ich

ot
ro

pi
s b

or
ea

lis
 



 
 

 

 

 

 
 

 

92
 

Ap
pe

nd
ix

 B
.--

C
on

tin
ue

d.
 M

ea
n 

C
PU

E 
St

an
da

rd
Cu

m
ul

at
iv

e
Ra

nk
 

Sp
ec

ie
s c

od
e 

(k
g/

ha
) 

er
ro

r 
95

%
 C

on
fid

en
ce

 li
m

its
 

Pr
op

or
tio

n 
pr

op
or

tio
n

   
 S

ci
en

tifi
c n

am
e

29
6 

66
61

3 
<0

.0
00

1 
<0

.0
00

1 
0.

00
00

 
0.

00
03

 
<0

.0
00

1 
1.

00
00

 
Ar

gi
s l

ev
io

r 
29

7 
72

74
0 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

0.
00

03
 

<0
.0

00
1 

1.
00

00
 

Bu
cc

in
um

 sp
. 

29
8 

23
80

5 
<0

.0
00

1 
<0

.0
00

1 
0.

00
00

 
0.

00
02

 
<0

.0
00

1 
1.

00
00

 
Lu

m
pe

nu
s m

ac
ul

at
us

29
9 

74
56

0 
<0

.0
00

1 
<0

.0
00

1 
0.

00
00

 
0.

00
02

 
<0

.0
00

1 
1.

00
00

 
M

us
cu

lu
s s

p.
 

30
0 

72
80

0 
<0

.0
00

1 
<0

.0
00

1 
0.

00
00

 
0.

00
02

 
<0

.0
00

1 
1.

00
00

 
Ve

lu
tin

a 
un

da
ta

30
1 

45
00

0 
<0

.0
00

1 
<0

.0
00

1 
0.

00
00

 
0.

00
02

 
<0

.0
00

1 
1.

00
00

 
Ct

en
op

ho
ra

 
30

2 
85

17
0 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

0.
00

02
 

<0
.0

00
1 

1.
00

00
 

Pe
nt

am
er

a 
sp

. 
30

3 
71

02
0 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

0.
00

02
 

<0
.0

00
1 

1.
00

00
 

D
en

dr
on

ot
us

 d
al

li
30

4 
66

16
0 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

0.
00

01
 

<0
.0

00
1 

1.
00

00
 

Sp
iro

nt
oc

ar
is 

sp
. 

30
5 

10
11

5 
<0

.0
00

1 
<0

.0
00

1 
0.

00
00

 
0.

00
02

 
<0

.0
00

1 
1.

00
00

 
Re

in
ha

rd
tiu

s h
ip

po
gl

os
so

id
es

30
6 

71
72

4 
<0

.0
00

1 
<0

.0
00

1 
0.

00
00

 
0.

00
01

 
<0

.0
00

1 
1.

00
00

 
Co

lu
s r

os
eu

s 
30

7 
92

50
2 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

0.
00

02
 

<0
.0

00
1 

1.
00

00
 

Em
pl

ec
to

ne
m

a 
sp

. 
30

8 
74

00
0 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

0.
00

01
 

<0
.0

00
1 

1.
00

00
 

Bi
va

lv
ia

 
30

9 
97

01
0 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

0.
00

01
 

<0
.0

00
1 

1.
00

00
 

H
em

ith
yr

id
ae

 
31

0 
72

75
7 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

0.
00

01
 

<0
.0

00
1 

1.
00

00
 

Bu
cc

in
um

 ci
lia

tu
m

31
1 

57
00

0 
<0

.0
00

1 
<0

.0
00

1 
0.

00
00

 
0.

00
01

 
<0

.0
00

1 
1.

00
00

 
Sa

be
lli

da
e 

31
2 

60
14

0 
<0

.0
00

1 
<0

.0
00

1 
0.

00
00

 
<0

.0
00

1 
<0

.0
00

1 
1.

00
00

 
An

on
yx

 sp
. 

31
3 

75
22

0 
<0

.0
00

1 
<0

.0
00

1 
0.

00
00

 
<0

.0
00

1 
<0

.0
00

1 
1.

00
00

 
Pa

nd
or

a 
gl

ac
ia

lis
31

5 
60

10
5 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

0.
00

01
 

<0
.0

00
1 

1.
00

00
 

Eu
sir

us
 cu

sp
id

at
us

31
4 

71
40

5 
<0

.0
00

1 
<0

.0
00

1 
0.

00
00

 
0.

00
01

 
<0

.0
00

1 
1.

00
00

 
lim

pe
t u

ni
de

nt
.

31
6 

74
65

6 
<0

.0
00

1 
<0

.0
00

1 
0.

00
00

 
0.

00
01

 
<0

.0
00

1 
1.

00
00

 
Cy

clo
ca

rd
ia

 sp
. 

31
7 

72
80

4 
<0

.0
00

1 
<0

.0
00

1 
0.

00
00

 
<0

.0
00

1 
<0

.0
00

1 
1.

00
00

 
Ve

lu
tin

a 
pr

ol
on

ga
ta

31
8 

72
80

6 
<0

.0
00

1 
<0

.0
00

1 
0.

00
00

 
<0

.0
00

1 
<0

.0
00

1 
1.

00
00

 
Ve

lu
tin

a 
sp

. 
31

9 
74

56
5 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

<0
.0

00
1 

<0
.0

00
1 

1.
00

00
 

M
us

cu
lu

s g
la

ci
al

is
32

0 
92

80
2 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

<0
.0

00
1 

<0
.0

00
1 

1.
00

00
 

Ce
re

br
at

ul
us

 ca
lif

or
ni

en
es

is
32

1 
66

17
4 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

<0
.0

00
1 

<0
.0

00
1 

1.
00

00
 

Eu
al

us
 fa

br
ic

ii 
32

2 
72

53
3 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

<0
.0

00
1 

<0
.0

00
1 

1.
00

00
 

M
ar

ga
rit

es
 g

ig
an

te
us

 



 
 

 

 
 

Ap
pe

nd
ix

 B
.--

C
on

tin
ue

d.
 M

ea
n 

C
PU

E 
St

an
da

rd
Cu

m
ul

at
iv

e
Ra

nk
 

Sp
ec

ie
s c

od
e 

(k
g/

ha
) 

er
ro

r 
95

%
 C

on
fid

en
ce

 li
m

its
 

Pr
op

or
tio

n 
pr

op
or

tio
n

   
 S

ci
en

tifi
c n

am
e

32
3 

64
00

0 
<0

.0
00

1 
<0

.0
00

1 
0.

00
00

 
<0

.0
00

1 
<0

.0
00

1 
1.

00
00

 
M

ys
id

a 
32

4 
55

90
0 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

<0
.0

00
1 

<0
.0

00
1 

1.
00

00
 

Ph
yl

lo
do

ci
da

e u
ni

d.
32

5 
72

10
0 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

<0
.0

00
1 

<0
.0

00
1 

1.
00

00
 

O
en

op
ot

a 
sp

. 
32

6 
56

31
3 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

<0
.0

00
1 

<0
.0

00
1 

1.
00

00
 

Eu
no

e s
en

ta
 

32
7 

60
13

0 
<0

.0
00

1 
<0

.0
00

1 
0.

00
00

 
<0

.0
00

1 
<0

.0
00

1 
1.

00
00

 
M

eli
ta

 d
en

ta
ta

 
32

8 
72

53
1 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

<0
.0

00
1 

<0
.0

00
1 

1.
00

00
 

M
ar

ga
rit

es
 sp

. 
32

9 
72

37
2 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

<0
.0

00
1 

<0
.0

00
1 

1.
00

00
 

N
eo

ip
hi

no
e e

ch
in

at
a

33
0 

95
01

6 
<0

.0
00

1 
<0

.0
00

1 
0.

00
00

 
<0

.0
00

1 
<0

.0
00

1 
1.

00
00

 
Bu

gu
la

 sp
. 

33
1 

92
51

0 
<0

.0
00

1 
<0

.0
00

1 
0.

00
00

 
<0

.0
00

1 
<0

.0
00

1 
1.

00
00

 
Tu

bu
la

nu
s s

p.
 

33
2 

72
54

1 
<0

.0
00

1 
<0

.0
00

1 
0.

00
00

 
<0

.0
00

1 
<0

.0
00

1 
1.

00
00

 
So

la
rie

lla
 o

bs
cu

ra
33

3 
60

13
1 

<0
.0

00
1 

<0
.0

00
1 

0.
00

00
 

<0
.0

00
1 

<0
.0

00
1 

1.
00

00
 

Q
ua

sim
eli

ta
 fo

rm
os

a 

93 





95
 

A
pp

en
di

x 
C

.--
Fi

sh
 sp

ec
ie

s e
nc

ou
nt

er
ed

, i
n 

al
ph

ab
et

ic
al

 o
rd

er
 b

y 
fa

m
ily

, d
ur

in
g 

th
e 

20
12

 C
hu

kc
hi

 S
ea

 b
ot

to
m

 tr
aw

l s
ur

ve
y.

B
ot

to
m

 d
ep

th
 (m

) 
La
tit
ud
e 
ra
ng
e

N
um

be
r


st
at

io
ns

 
M

in
. 

Av
g.

 

M

ax
. d

ep
th

 
So

ut
he

rn
 

N
or

th
er

n
Fa

m
ily

	 
Sc
ie
nt
ifi
c 
na
m
e 

C
om
m
on
 n
am
e 

pr
es

en
t 

de
pt

h 
de

pt
h 

A
go

ni
da

e	
 

Pa
lla

sin
a 

ba
rb

at
a 

tu
be

no
se

 p
oa

ch
er

 
3 

12
 

14
 

13
 

66
.4

8 
69

.0
1 

Po
do

th
ec

us
 v

et
er

nu
s 

ve
te

ra
n 

po
ac

he
r 

15
 

12
 

56
 

35
 

66
.4

8 
71

.0
0 

U
lci

na
 o

lri
ki

i 
A

rc
tic

 a
lli

ga
to

rfi
 sh

 
20

 
29

 
90

 
45

 
66

.4
8 

72
.0

0 
A

m
m

od
yt

id
ae

 
Am

m
od

yt
es

 h
ex

ap
te

ru
s 

Pa
ci

fic
 sa

nd
 la

nc
e 

4 
12

 
51

 
29

 
69

.0
1 

69
.9

9 
C

lu
pe

id
ae

 
Cl

up
ea

 p
al

la
si 

Pa
ci

fic
 h

er
rin

g 
17

 
12

 
56

 
30

 
66

.0
0 

70
.5

0 
C

ot
tid

ae
 

G
ym

no
ca

nt
hu

s p
ist

ill
ig

er
 

th
re

ad
ed

 sc
ul

pi
n 

2 
14

 
14

 
14

 
66

.4
9 

66
.9

8 

G
ym

no
ca

nt
hu

s t
ric

us
pi

s 
A

rc
tic

 st
ag

ho
rn

 sc
ul

pi
n 

51
 

12
 

90
 

40
 

66
.0

0 
73

.0
0 

Ar
te

di
ell

us
 sc

ab
er

 
ha

m
ec

on
 

18
 

12
 

86
 

46
 

68
.0

0 
73

.0
4 

H
em

ile
pi

do
tu

s p
ap

ili
o 

bu
tte

rfl
 y 

sc
ul

pi
n 

7 
37

 
59

 
51

 
66

.0
3 

72
.4

8 
Tr

ig
lo

ps
 p

in
ge

li 
rib

be
d 

sc
ul

pi
n 

14
 

21
 

90
 

46
 

66
.0

3 
72

.5
0 

M
yo

xo
ce

ph
al

us
 v

er
ru

co
su

s 
w

ar
ty

 sc
ul

pi
n 

28
 

12
 

58
 

38
 

66
.0

3 
71

.1
1 

M
yo

xo
ce

ph
al

us
 p

ol
ya

ca
nt

ho
ce

ph
al

us
 

gr
ea

t s
cu

lp
in

 
2 

37
 

52
 

45
 

66
.5

1 
66

.9
9 

M
yo

xo
ce

ph
al

us
 ja

ok
 

pl
ai

n 
sc

ul
pi

n 
5 

14
 

24
 

17
 

66
.0

0 
66

.9
9 

M
eg

al
oc

ot
tu

s p
la

ty
ce

ph
al

us
 

be
lli

ge
re

nt
 sc

ul
pi

n 
1 

14
 

14
 

14
 

66
.9

8 
66

.9
8 

M
yo

xo
ce

ph
al

us
 q

ua
dr

ico
rn

is 
fo

ur
ho

rn
 sc

ul
pi

n 
4 

14
 

17
 

15
 

66
.0

0 
66

.9
8 

M
yo

xo
ce

ph
al

us
 sc

or
pi

oi
de

s 
A

rc
tic

 sc
ul

pi
n 

1 
12

 
12

 
12

 
69

.0
1 

69
.0

1 
En

op
hr

ys
 lu

ca
si 

le
ist

er
 sc

ul
pi

n 
4 

14
 

30
 

23
 

66
.4

8 
67

.5
0 

En
op

hr
ys

 d
ice

ra
us

 
an

tle
re

d 
sc

ul
pi

n 
9 

12
 

56
 

32
 

68
.0

0 
69

.9
9 

Ic
elu

s s
pa

tu
la

 
sp

at
ul

at
e 

sc
ul

pi
n 

3 
50

 
90

 
66

 
71

.5
2 

72
.4

8 
G

ad
id

ae
 

G
ad

us
 m

ac
ro

ce
ph

al
us

 
Pa

ci
fic

 co
d 

3 
29

 
47

 
41

 
67

.5
0 

69
.5

0 
Bo

re
og

ad
us

 sa
id

a 
A

rc
tic

 co
d 

71
 

12
 

90
 

42
 

66
.0

0 
73

.0
4 

El
eg

in
us

 g
ra

cil
is 

sa
ff r

on
 co

d 
24

 
12

 
53

 
33

 
66

.0
0 

72
.5

0 
G

ad
us

 ch
al

co
gr

am
m

us
 

w
al

le
ye

 p
ol

lo
ck

 
24

 
17

 
59

 
38

 
66

.4
8 

72
.5

0 



96
 

Ap
pe

nd
ix
 C
.--

C
on

tin
ue

d.
 

B
ot

to
m

 d
ep

th
 (m

) 
La
tit
ud
e 
ra
ng
e

N
um

be
r


st
at

io
ns

 
M

in
. 

Av
g.

 

M

ax
. d

ep
th

 
So

ut
he

rn
 

N
or

th
er

n
Fa

m
ily

	 
Sc
ie
nt
ifi
c 
na
m
e 

C
om
m
on
 n
am
e 

pr
es

en
t 

de
pt

h 
de

pt
h 

h
em

itr
ip

te
rid

ae
	 

Bl
ep

sia
s b

ilo
bu

s 
cr

es
te

d 
sc

ul
pi

n 
2 

29
 

42
 

36
 

66
.4

8 
70

.5
0 

N
au

tic
ht

hy
s p

rib
ilo

vi
us

 
ey

es
ha

de
 sc

ul
pi

n 
9 

27
 

90
 

42
 

66
.4

8 
71

.5
2 

h
ex

ag
ra

m
m

id
ae

	 
H

ex
ag

ra
m

m
os

 st
ell

er
i 

w
hi

te
sp

ot
te

d 
gr

ee
nl

in
g 

2 
12

 
14

 
13

 
66

.9
8 

69
.0

1 
li

pa
rid

ae
	 

Li
pa

ri
s s

p.
 

2 
41

 
47

 
44

 
69

.5
0 

70
.9

9 
Li

pa
ri

s g
ib

bu
s 

va
rie

ga
te

d 
sn

ai
lfi

 sh
 

26
 

29
 

59
 

45
 

66
.0

3 
72

.5
1 

Li
pa

ri
s f

ab
ric

ii 
ge

la
tin

ou
s s

ea
sn

ai
l 

1 
44

 
44

 
44

 
71

.5
0 

71
.5

0 
Li

pa
ri

s t
un

ica
tu

s 
ke

lp
 sn

ai
lfi

 sh
 

36
 

21
 

86
 

44
 

66
.4

8 
73

.0
4 

Li
pa

ri
s m

ar
m

or
at

us
 

fe
st

iv
e 

sn
ai

lfi
 sh

 
11

 
23

 
53

 
40

 
69

.5
0 

72
.5

0 
O

sm
er

id
ae

	 
M

al
lo

tu
s v

ill
os

us
 

ca
pe

lin
 

30
 

12
 

58
 

40
 

66
.0

3 
72

.5
0 

O
sm

er
us

 m
or

da
x 

ra
in

bo
w

 sm
el

t 
11

 
12

 
30

 
21

 
66

.0
0 

70
.5

0 
Pl

eu
ro

ne
ct

id
ae

	 
Re

in
ha

rd
tiu

s h
ip

po
gl

os
so

id
es

 
G

re
en

la
nd

 tu
rb

ot
 

1 
50

 
50

 
50

 
70

.5
0 

70
.5

0 
H

ip
po

gl
os

so
id

es
 ro

bu
stu

s 
Be

rin
g 

flo
un

de
r 

40
 

24
 

86
 

47
 

66
.0

3 
73

.0
4 

Li
op

se
tta

 gl
ac

ia
lis

 
A

rc
tic

 fl
ou

nd
er

 
2 

14
 

14
 

14
 

66
.4

8 
66

.9
8 

Li
m

an
da

 a
sp

er
a 

ye
llo

w
fin

 so
le

 
16

 
12

 
56

 
26

 
66

.0
0 

70
.5

0 
Li

m
an

da
 p

ro
bo

sc
id

ea
 

lo
ng

he
ad

 d
ab

 
5 

15
 

37
 

23
 

66
.0

0 
69

.0
1 

Li
m

an
da

 sa
kh

al
in

en
sis

 
Sa

kh
al

in
 so

le
 

6 
29

 
56

 
45

 
66

.0
3 

70
.5

0 
Pl

at
ich

th
ys

 st
ell

at
us

 
st

ar
ry

 fl
ou

nd
er

 
10

 
14

 
30

 
22

 
66

.0
0 

69
.0

1 

Pl
eu

ro
ne

ct
es

 q
ua

dr
itu

be
rc

ul
at

us
 

A
la

sk
a 

pl
ai

ce
 

13
 

14
 

47
 

26
 

66
.0

0 
69

.5
0 

Pl
eu

ro
ne

ct
ifo

rm
es

 
fl a

tfi
 sh

 u
ni

de
nt

. 
1 

15
 

15
 

15
 

66
.0

0 
66

.0
0 

Ra
jid

ae
	 

Ba
th

yr
aj

a 
pa

rm
ife

ra
 

A
la

sk
a 

sk
at

e 
1 

52
 

52
 

52
 

66
.5

1 
66

.5
1 

Ba
th

yr
aj

a 
pa

rm
ife

ra
 e

gg
 c

as
e 

A
la

sk
a 

sk
at

e 
eg

g 
ca

se
 

1 
49

 
49

 
49

 
71

.5
0 

71
.5

0 
St

ic
ha

ei
da

e	
 

St
ich

ae
us

 p
un

ct
at

us
 

A
rc

tic
 sh

an
ny

 
2 

14
 

52
 

33
 

66
.0

3 
66

.9
8 

Lu
m

pe
nu

s m
ac

ul
at

us
 

da
ub

ed
 sh

an
ny

 
2 

47
 

84
 

66
 

70
.0

1 
73

.0
4 

Lu
m

pe
nu

s m
ed

iu
s 

st
ou

t e
el

bl
en

ny
 

5 
35

 
59

 
44

 
69

.5
0 

72
.4

8 
Lu

m
pe

nu
s f

ab
ric

ii 
sle

nd
er

 e
el

bl
en

ny
 

30
 

14
 

58
 

39
 

66
.0

3 
71

.1
1 



Ap
pe

nd
ix
 C
.--

C
on

tin
ue

d.
 

B
ot

to
m

 d
ep

th
 (m

) 
La
tit
ud
e 
ra
ng
e

N
um

be
r


st
at

io
ns

 
M

in
. 

Av
g.

 

M

ax
. d

ep
th

 
So

ut
he

rn
 

N
or

th
er

n
Fa

m
ily

 
Sc
ie
nt
ifi
c 
na
m
e 

C
om
m
on
 n
am
e 

pr
es

en
t 

de
pt

h 
de

pt
h 

Ac
an

th
ol

um
pe

nu
s m

ac
ka

yi
 

pi
gh

ea
d 

pr
ic

kl
eb

ac
k 

1 
14

 
14

 
14

 
66

.9
8 

66
.9

8 
Ch

iro
lo

ph
is 

sn
yd

er
i 

be
ar

de
d 

w
ar

bo
nn

et
 

1 
29

 
29

 
29

 
68

.0
0 

68
.0

0 
Zo

ar
ci

da
e 

Ly
co

de
s r

ar
id

en
s 

m
ar

bl
ed

 e
el

po
ut

 
12

 
35

 
51

 
43

 
68

.5
0 

72
.5

0 
Ly

co
de

s p
al

ea
ri

s 
w

at
tle

d 
ee

lp
ou

t 
15

 
21

 
56

 
38

 
66

.4
8 

69
.5

0 
Ly

co
de

s m
uc

os
us

 
sa

dd
le

d 
ee

lp
ou

t 
2 

47
 

51
 

49
 

68
.5

0 
70

.0
1 

Ly
co

de
s p

ol
ar

is 
C

an
ad

ia
n 

ee
lp

ou
t 

12
 

35
 

86
 

51
 

66
.5

1 
73

.0
0 

Ly
co

de
s t

ur
ne

ri 
po

la
r e

el
po

ut
 

11
 

14
 

58
 

38
 

66
.4

8 
71

.1
1 

O
th

er
 

fi s
h 

eg
gs

 u
ni

de
nt

. 
1 

39
 

39
 

39
 

70
.4

9 
70

.4
9 

97 





 

 

 

 

 

    

99
 

A
pp

en
di

x 
D

.--
In

ve
rt

eb
ra

te
 sp

ec
ie

s, 
in

 a
lp

ha
be

tic
al

 o
rd

er
 b

y 
ph

yl
um

 o
r s

ub
ph

yl
um

, e
nc

ou
nt

er
ed

 d
ur

in
g 

th
e 

20
12

 C
hu

kc
hi

 S
ea

bo
tto

m
 tr

aw
l s

ur
ve

y. 

Bo
tto

m
 d

ep
th

 (m
) 

la
tit

ud
e 

ra
ng

e 
N

um
be

r 
Ph

yl
um

/
st

at
io

ns
 

M
in

. 
M

ax
. 

Av
g.

 
So

ut
he

rn
 

N
or

th
er

n 
su

bp
hy

lu
m

 
Sc

ie
nt

ifi
c n

am
e 

C
om

m
on

 n
am

e 
pr

es
en

t 
de

pt
h 

de
pt

h 
de

pt
h 

A
nn

el
id

a 
Po

ly
ch

ae
ta

 
po

ly
ch

ae
te

 w
or

m
 u

ni
d.

 
30

 
14

 
90

 
47

 
66

.9
8 

73
.0

4 
w

or
m

 u
ni

d.
 

10
 

28
 

84
 

49
 

70
.0

0 
73

.0
4 

Eu
ni

ce
 v

al
en

s 
1 

46
 

46
 

46
 

67
.5

2 
67

.5
2 

tu
be

 w
or

m
 u

ni
d.

 
6 

42
 

86
 

56
 

71
.4

9 
72

.4
8 

Tr
av

isi
a 

sp
. 

1 
58

 
58

 
58

 
68

.0
1 

68
.0

1 
N

ep
ht

yi
da

e 
ca

t w
or

m
 u

ni
d.

 
4 

42
 

59
 

49
 

71
.5

0 
72

.4
8 

Ph
yl

lo
do

ci
da

e 
un

id
. 

2 
46

 
50

 
48

 
71

.5
0 

71
.5

0 
Po

ly
no

id
ae

 
sc

al
e 

w
or

m
 u

ni
d.

 
7 

39
 

53
 

46
 

68
.5

0 
72

.5
0 

Eu
no

e s
p.

 
6 

37
 

59
 

50
 

66
.0

3 
72

.4
8 

Eu
no

e n
od

os
a 

gi
an

t s
ca

le
 w

or
m

 
28

 
23

 
90

 
49

 
67

.5
1 

73
.0

4 
Eu

no
e d

ep
re

ss
a 

de
pr

es
se

d 
sc

al
e 

w
or

m
 

15
 

24
 

53
 

42
 

66
.9

9 
72

.5
0 

Eu
no

e s
en

ta
 

1 
41

 
41

 
41

 
70

.9
9 

70
.9

9 
Sa

be
lli

da
e 

sa
be

lli
d 

un
id

. 
1 

53
 

53
 

53
 

72
.0

1 
72

.0
1 

M
al

da
ni

da
e 

un
id

. 
ba

m
bo

o 
w

or
m

 u
ni

d.
 

5 
39

 
84

 
51

 
71

.5
0 

73
.0

4 
Po

ly
ch

ae
te

 tu
be

s 
3 

23
 

42
 

31
 

68
.0

0 
71

.0
0 

Po
ly

ch
ae

te
 tu

be
s 

3 
23

 
42

 
31

 
68

.0
0 

71
.0

0 
A

rt
hr

op
od

a 
A

m
ph

ip
od

a 
am

ph
ip

od
 u

ni
d.

 
9 

21
 

90
 

43
 

69
.9

9 
72

.0
4 

Eu
sir

us
 cu

sp
id

at
us

 
1 

42
 

42
 

42
 

70
.0

0 
70

.0
0 

St
eg

oc
ep

ha
lu

s i
nfl

 at
us

 
4 

35
 

90
 

52
 

70
.0

0 
71

.5
2 

An
on

yx
 n

ug
ax

 
rid

di
ck

 a
m

ph
ip

od
 

3 
28

 
44

 
38

 
71

.5
0 

72
.0

4 
Ra

ch
ot

ro
pi

s s
p.

 
5 

28
 

53
 

43
 

71
.5

0 
72

.0
4 

Rh
ac

ho
tro

pi
s a

cu
lea

ta
 

8 
28

 
86

 
45

 
70

.0
0 

72
.0

4 
Ar

ct
ol

em
bo

s a
rc

tic
us

 
2 

35
 

35
 

35
 

69
.5

0 
71

.1
1 



 

 

 

 

 

 
 

Ap
pe

nd
ix

 D
.--

C
on

tin
ue

d.
 

100
 

Bo
tto

m
 d

ep
th

 (m
) 

la
tit

ud
e 

ra
ng

e 
N

um
be

r 
Ph

yl
um

/
st

at
io

ns
 

M
in

. 
M

ax
. 

Av
g.

 
So

ut
he

rn
 

N
or

th
er

n 
su

bp
hy

lu
m

 
Sc

ie
nt

ifi
c n

am
e 

C
om

m
on

 n
am

e 
pr

es
en

t 
de

pt
h 

de
pt

h 
de

pt
h 

A
rt

hr
op

od
a 

co
nt

. 
N

ot
ot

ro
pi

s s
p.

 
2 

47
 

51
 

49
 

68
.9

9 
69

.5
0 

M
eli

ta
 d

en
ta

ta
 

2 
39

 
46

 
43

 
71

.0
0 

72
.0

0 
Q

ua
sim

eli
ta

 fo
rm

os
a 

1 
46

 
46

 
46

 
71

.0
0 

71
.0

0 
An

on
yx

 sp
. 

2 
21

 
35

 
28

 
70

.5
0 

71
.1

1 
Sa

du
ria

 en
to

m
on

 
4 

46
 

59
 

51
 

71
.5

0 
72

.4
8 

M
ys

id
a 

op
os

su
m

 sh
rim

ps
 

2 
28

 
45

 
37

 
71

.0
1 

72
.0

4 
Th

 or
ac

ic
a 

ba
rn

ac
le

 u
ni

d.
 

14
 

29
 

52
 

42
 

66
.0

3 
72

.5
0 

Ba
la

nu
s s

p.
 

2 
31

 
42

 
37

 
69

.9
9 

71
.0

0 
A

la
sk

an
 p

in
k 

(=
no

rt
he

rn
) 

Pa
nd

al
us

 eo
us

 (=
bo

re
al

is)
 

sh
rim

p 
5 

39
 

59
 

48
 

69
.5

0 
73

.0
0 

Pa
nd

al
us

 go
ni

ur
us

 
hu

m
py

 sh
rim

p 
33

 
21

 
58

 
42

 
66

.0
3 

72
.5

0 
Sp

iro
nt

oc
ar

is 
sp

. 
2 

29
 

90
 

60
 

68
.0

0 
71

.5
2 

Sp
iro

nt
oc

ar
is 

ar
cu

at
a 

Ra
th

bu
n 

bl
ad

e 
sh

rim
p 

3 
14

 
42

 
33

 
66

.4
9 

71
.0

0 
Eu

al
us

 sp
. 

37
 

12
 

90
 

46
 

67
.5

0 
73

.0
0 

Eu
al

us
 fa

br
ici

i 
A

rc
tic

 e
ua

lid
 

1 
50

 
50

 
50

 
72

.0
0 

72
.0

0 
Eu

al
us

 ga
im

ar
di

i 
18

 
39

 
53

 
46

 
68

.5
0 

72
.5

0 
Eu

al
us

 m
ac

ile
nt

us
 

G
re

en
la

nd
 sh

rim
p 

2 
43

 
51

 
47

 
69

.5
0 

70
.5

0 
Eu

al
us

 su
ck

ley
i 

sh
or

ts
ca

le
 e

ua
lid

 
6 

40
 

56
 

48
 

68
.0

0 
70

.5
0 

Le
bb

eu
s g

ro
en

la
nd

icu
s 

sp
in

y 
le

bb
ei

d 
6 

12
 

56
 

33
 

68
.0

0 
69

.9
9 

C
ra

ng
on

id
ae

 
cr

an
go

ni
d 

sh
rim

p 
un

id
. 

2 
45

 
46

 
46

 
71

.0
0 

71
.5

0 
Cr

an
go

n 
sp

. 
4 

14
 

90
 

49
 

66
.9

8 
71

.5
2 

Cr
an

go
n 

co
m

m
un

is 
tw

os
pi

ne
 cr

an
go

n 
1 

43
 

43
 

43
 

70
.5

0 
70

.5
0 

Cr
an

go
n 

sp
. c

f. 
co

m
m

un
is 

(C
A

S)
 

1 
29

 
29

 
29

 
66

.4
8 

66
.4

8 
Cr

an
go

n 
da

lli
 

rid
ge

d 
cr

an
go

n 
12

 
14

 
53

 
41

 
66

.4
8 

72
.5

0 
Cr

an
go

n 
se

pt
em

sp
in

os
a 

se
ve

ns
pi

ne
 b

ay
 sh

rim
p 

1 
17

 
17

 
17

 
66

.4
8 

66
.4

8 



 

 

 

Ap
pe

nd
ix

 D
.--

C
on

tin
ue

d.
 

101
 

Bo
tto

m
 d

ep
th

 (m
) 

la
tit

ud
e 

ra
ng

e 
N

um
be

r 
Ph

yl
um

/
st

at
io

ns
 

M
in

. 
M

ax
. 

Av
g.

 
So

ut
he

rn
 

N
or

th
er

n 
su

bp
hy

lu
m

	 
Sc

ie
nt

ifi
c n

am
e 

C
om

m
on

 n
am

e 
pr

es
en

t 
de

pt
h 

de
pt

h 
de

pt
h 

A
rt

hr
op

od
a 

co
nt

.	 
Ar

gi
s s

p.
 

2 
29

 
50

 
40

 
66

.4
8 

72
.5

1 
Ar

gi
s d

en
ta

ta
 

A
rc

tic
 a

rg
id

 
2 

17
 

46
 

32
 

66
.4

8 
72

.4
8 

Sc
ler

oc
ra

ng
on

 b
or

ea
s 

sc
ul

pt
ur

ed
 sh

rim
p 

17
 

12
 

59
 

33
 

66
.4

9 
72

.4
8 

Sa
bi

ne
a 

se
pt

em
ca

rin
at

a 
13

 
38

 
86

 
51

 
71

.0
0 

73
.0

0 
Ar

gi
s l

ar
 

ku
ro

 a
rg

id
 

63
 

12
 

59
 

40
 

66
.0

0 
73

.0
0 

Ar
gi

s l
ev

io
r 

N
el

so
n'

s a
rg

id
 

1 
42

 
42

 
42

 
70

.0
0 

70
.0

0 
H

ya
s c

oa
rc

ta
tu

s 
ci

rc
um

bo
re

al
 to

ad
 cr

ab
 

66
 

14
 

90
 

44
 

66
.0

3 
73

.0
4 

Ch
io

no
ec

et
es

 o
pi

lio
 

sn
ow

 cr
ab

 
61

 
14

 
90

 
44

 
66

.0
0 

73
.0

4 
Te

lm
es

su
s c

he
ira

go
nu

s 
he

lm
et

 cr
ab

 
18

 
12

 
40

 
24

 
66

.0
0 

71
.1

1 
La

bi
do

ch
iru

s s
pl

en
de

sc
en

s 
sp

le
nd

id
 h

er
m

it 
65

 
12

 
90

 
41

 
66

.0
0 

73
.0

0 
Pa

gu
ru

s t
rig

on
oc

he
iru

s 
fu

zz
y 

he
rm

it 
cr

ab
 

66
 

14
 

90
 

44
 

66
.0

3 
73

.0
4 

Pa
gu

ru
s o

ch
ot

en
sis

 
A

la
sk

an
 h

er
m

it 
3 

14
 

17
 

15
 

66
.0

0 
66

.4
8 

Pa
gu

ru
s r

at
hb

un
i 

lo
ng

fin
ge

r h
er

m
it 

37
 

37
 

86
 

49
 

66
.9

9 
73

.0
4 

Pa
gu

ru
s c

ap
ill

at
us

 
ha

ir
y 

he
rm

it 
cr

ab
 

24
 

14
 

58
 

36
 

66
.4

8 
71

.0
1 

H
ap

al
og

as
te

r g
re

bn
itz

ki
i 

so
ft 

cr
ab

 
2 

37
 

37
 

37
 

68
.5

2 
71

.0
0 

Pa
ra

lit
ho

de
s c

am
tsc

ha
tic

us
 

re
d 

ki
ng

 cr
ab

 
2 

27
 

40
 

34
 

66
.9

9 
67

.5
1 

Pa
ra

lit
ho

de
s p

la
ty

pu
s 

bl
ue

 k
in

g 
cr

ab
 

8 
35

 
56

 
45

 
66

.0
3 

70
.5

1 
Br

ac
hi

op
od

a	
 

h
em

ith
yr

id
ae

 
he

m
ith

yr
id

 b
ra

ch
io

po
ds

 
1 

45
 

45
 

45
 

70
.9

9 
70

.9
9 

H
em

ith
iri

s p
sit

ta
ce

a 
bl

ac
k 

br
ac

hi
op

od
 

3 
39

 
56

 
46

 
68

.0
0 

70
.4

9 
Br

yo
zo

a	 
Br

yo
zo

a 
br

yo
zo

an
 u

ni
d.

 
35

 
12

 
84

 
39

 
66

.0
0 

73
.0

4 
C

ni
da

ria
 

hy
dr

oi
d 

un
id

. 
26

 
21

 
86

 
43

 
69

.0
1 

72
.5

1 
Se

rt
ul

ar
iid

ae
 u

ni
d.

 
Se

rt
ul

ar
iid

 h
yd

ro
id

 
2 

37
 

46
 

42
 

68
.5

2 
72

.4
8 

Sc
yp

ho
zo

a 
je

lly
fi s

h 
un

id
. 

2 
37

 
50

 
44

 
71

.0
0 

71
.5

0 
Ch

ry
sa

or
a 

m
ela

na
ste

r 
48

 
12

 
90

 
40

 
66

.0
0 

73
.0

4 



 

  

  

Ap
pe

nd
ix

 D
.--

C
on

tin
ue

d.
 

102
 

Bo
tto

m
 d

ep
th

 (m
) 

la
tit

ud
e 

ra
ng

e 
N

um
be

r 
Ph

yl
um

/
st

at
io

ns
 

M
in

. 
M

ax
. 

Av
g.

 
So

ut
he

rn
 

N
or

th
er

n 
su

bp
hy

lu
m

	 
Sc

ie
nt

ifi
c n

am
e 

C
om

m
on

 n
am

e 
pr

es
en

t 
de

pt
h 

de
pt

h 
de

pt
h 

C
ni

da
ria

 co
nt

.	 
Cy

an
ea

 ca
pi

lla
ta

 
lio

n'
s m

an
e 

32
 

12
 

86
 

40
 

66
.0

0 
72

.0
1 

G
er

se
m

ia
 sp

. 
se

a 
ra

sp
be

rr
y 

20
 

14
 

90
 

40
 

66
.4

8 
71

.5
2 

G
er

se
m

ia
 fr

ut
ico

sa
 

21
 

28
 

86
 

50
 

70
.0

0 
73

.0
4 

A
ct

in
ia

ria
 

se
a 

an
em

on
e 

un
id

. 
29

 
12

 
90

 
41

 
66

.0
3 

72
.4

8 
Pt

yc
ho

da
ct

is 
pa

tu
la

 
5 

39
 

56
 

47
 

68
.0

0 
71

.5
0 

M
et

rid
iu

m
 sp

. 
7 

14
 

30
 

20
 

66
.4

8 
67

.5
0 

St
om

ph
ia

 sp
. 

3 
21

 
52

 
37

 
66

.0
3 

70
.5

0 
St

om
ph

ia
 co

cc
in

ea
 

sw
im

m
in

g 
an

em
on

e 
4 

29
 

56
 

40
 

68
.0

0 
71

.1
1 

U
rt

ici
na

 sp
. 

4 
27

 
40

 
33

 
66

.4
8 

70
.0

0 
U

rt
ici

na
 cr

as
sic

or
ni

s 
m

ot
tle

d 
an

em
on

e 
53

 
12

 
90

 
44

 
66

.4
9 

73
.0

4 
O

ra
ct

is 
di

om
ed

ea
e 

gr
ap

e 
an

em
on

e 
1 

58
 

58
 

58
 

68
.0

1 
68

.0
1 

Cr
ib

rin
op

sis
 sp

. 
1 

49
 

49
 

49
 

71
.5

0 
71

.5
0 

Cr
ib

rin
op

sis
 fe

rn
al

di
 

ch
ev

ro
n-

te
nt

ac
le

d 
an

em
on

e 
2 

21
 

35
 

28
 

70
.5

0 
71

.1
1 

A
ct

in
os

to
lid

ae
 

4 
24

 
86

 
52

 
66

.9
9 

71
.9

9 
Ac

tin
os

to
la

 sp
. 

2 
47

 
56

 
52

 
68

.0
0 

70
.0

1 
Ac

tin
os

to
la

 g
ro

en
la

nd
ica

 
3 

21
 

37
 

29
 

68
.0

0 
70

.5
0 

Ct
en

op
ho

ra
	 

Ct
en

op
ho

ra
 

co
m

b 
je

lly
 u

ni
d.

 
1 

53
 

53
 

53
 

72
.5

0 
72

.5
0 

Be
ro

e s
p.

 
3 

42
 

59
 

49
 

71
.0

0 
73

.0
0 

Ec
hi

no
de

rm
at

a	
 

A
st

er
oi

de
a 

se
a 

st
ar

 u
ni

d.
 

1 
47

 
47

 
47

 
69

.5
0 

69
.5

0 
Ev

as
te

ria
s e

ch
in

os
om

a 
gi

an
t s

ea
 st

ar
 

13
 

12
 

46
 

27
 

66
.4

8 
71

.0
0 

U
ra

ste
ria

s l
in

ck
i 

17
 

39
 

86
 

51
 

68
.5

0 
73

.0
0 

Le
pt

as
te

ria
s g

ro
en

la
nd

ica
 

41
 

28
 

86
 

47
 

66
.9

9 
73

.0
0 

Le
th

as
te

ria
s n

an
im

en
sis

 
bl

ac
ks

pi
ne

d 
se

a 
st

ar
 

15
 

12
 

46
 

25
 

66
.4

8 
71

.0
0 

H
en

ric
ia

 sa
ng

ui
no

len
ta

 
sa

ng
ui

ne
 se

a 
st

ar
 

1 
29

 
29

 
29

 
68

.0
0 

68
.0

0 



 

 
 

 

Ap
pe

nd
ix

 D
.--

C
on

tin
ue

d.
 

103
 

Bo
tto

m
 d

ep
th

 (m
) 

la
tit

ud
e 

ra
ng

e 
N

um
be

r 
Ph

yl
um

/
st

at
io

ns
 

M
in

. 
M

ax
. 

Av
g.

 
So

ut
he

rn
 

N
or

th
er

n 
su

bp
hy

lu
m

 
Sc

ie
nt

ifi
c n

am
e 

C
om

m
on

 n
am

e 
pr

es
en

t 
de

pt
h 

de
pt

h 
de

pt
h 

Ec
hi

no
de

rm
at

a 
H

en
ric

ia
 tu

m
id

a 
tu

m
id

 se
a 

st
ar

 
15

 
12

 
52

 
34

 
66

.0
3 

71
.0

0 
co

nt
. 

Le
pt

as
te

ria
s p

ol
ar

is 
48

 
12

 
58

 
39

 
66

.0
0 

72
.0

4 
Le

pt
as

te
ria

s a
rc

tic
a 

42
 

12
 

56
 

37
 

66
.0

0 
72

.0
4 

H
en

ric
ia

 b
er

in
gi

an
ia

 
Be

rin
g 

h
en

ric
ia

 
7 

29
 

90
 

55
 

68
.0

0 
73

.0
4 

So
la

ste
r a

rc
tic

us
 

12
 

29
 

90
 

54
 

66
.0

3 
73

.0
4 

Cr
os

sa
ste

r p
ap

po
su

s 
ro

se
 se

a 
st

ar
 

43
 

12
 

90
 

44
 

66
.0

3 
73

.0
4 

Pt
er

as
te

r t
es

se
la

tu
s 

1 
29

 
29

 
29

 
68

.0
0 

68
.0

0 
Pt

er
as

te
r o

ct
as

te
r 

2 
30

 
37

 
34

 
67

.5
0 

68
.5

2 
Pt

er
as

te
r o

bs
cu

ru
s 

ob
sc

ur
e 

se
a 

st
ar

 
22

 
21

 
86

 
47

 
66

.5
1 

73
.0

0 
A

ste
ria

s a
m

ur
en

sis
 

pu
rp

le
-o

ra
ng

e 
se

a 
st

ar
 

26
 

12
 

51
 

30
 

66
.0

0 
71

.0
0 

Ct
en

od
isc

us
 cr

isp
at

us
 

co
m

m
on

 m
ud

 st
ar

 
21

 
28

 
86

 
51

 
71

.0
0 

73
.0

4 
St

ro
ng

yl
oc

en
tro

tu
s d

ro
eb

ac
hi

en
sis

 
gr

ee
n 

se
a 

ur
ch

in
 

38
 

12
 

90
 

38
 

66
.0

0 
71

.5
2 

Ec
hi

na
ra

ch
ni

us
 p

ar
m

a 
pa

rm
a 

sa
nd

 d
ol

la
r 

4 
21

 
35

 
28

 
69

.5
0 

70
.5

1 
H

eli
om

et
ra

 gl
ac

ia
lis

 
1 

90
 

90
 

90
 

71
.5

2 
71

.5
2 

O
ph

iu
ro

id
ea

 
br

itt
le

st
ar

 u
ni

d.
 

1 
50

 
50

 
50

 
72

.0
0 

72
.0

0 
G

or
go

no
ce

ph
al

us
 eu

cn
em

is 
ba

sk
et

st
ar

 
6 

42
 

52
 

47
 

66
.5

1 
72

.4
8 

G
or

go
no

ce
ph

al
us

 sp
. c

f. 
ar

ct
icu

s 
35

 
17

 
84

 
43

 
66

.4
8 

73
.0

4 
O

ph
iu

ra
 sp

. 
2 

50
 

50
 

50
 

72
.4

8 
72

.5
1 

O
ph

iu
ra

 sa
rs

i 
no

tc
he

d 
br

itt
le

st
ar

 
35

 
14

 
90

 
45

 
66

.4
8 

73
.0

4 
St

eg
op

hi
ur

a 
no

do
sa

 
13

 
15

 
56

 
36

 
66

.0
0 

72
.0

4 
O

ph
ia

ca
nt

ha
 b

id
en

ta
ta

 
1 

90
 

90
 

90
 

71
.5

2 
71

.5
2 

O
ph

io
ph

ol
is 

ac
ul

ea
ta

 
ub

iq
ui

to
us

 b
rit

tle
 st

ar
 

8 
29

 
56

 
42

 
68

.0
0 

71
.1

1 
h

ol
ot

hu
ro

id
ea

 
se

a 
cu

cu
m

be
r u

ni
d.

 
2 

21
 

29
 

25
 

68
.0

0 
70

.5
0 

O
cn

us
 sp

. 
2 

35
 

90
 

63
 

71
.1

1 
71

.5
2 



 

 

 

  
 

 
 

 
 

Ap
pe

nd
ix

 D
.--

C
on

tin
ue

d.
 

104
 

Bo
tto

m
 d

ep
th

 (m
) 

la
tit

ud
e 

ra
ng

e 
N

um
be

r 
Ph

yl
um

/
st

at
io

ns
 

M
in

. 
M

ax
. 

Av
g.

 
So

ut
he

rn
 

N
or

th
er

n 
su

bp
hy

lu
m

 
Sc

ie
nt

ifi
c n

am
e 

C
om

m
on

 n
am

e 
pr

es
en

t 
de

pt
h 

de
pt

h 
de

pt
h 

Ec
hi

no
de

rm
at

a 
O

cn
us

 gl
ac

ia
lis

 
16

 
35

 
86

 
51

 
69

.5
0 

73
.0

4 
co

nt
. 

M
yr

io
tro

ch
us

 ri
nk

ii 
16

 
23

 
86

 
46

 
69

.5
0 

72
.5

1 
Pe

nt
am

er
a 

sp
. 

1 
14

 
14

 
14

 
66

.9
8 

66
.9

8 
Cu

cu
m

ar
ia

 sp
. 

1 
37

 
37

 
37

 
71

.0
0 

71
.0

0 
Ps

ol
us

 p
ha

nt
ap

us
 

1 
45

 
45

 
45

 
70

.9
9 

70
.9

9 
Ps

ol
us

 fa
br

ici
i 

br
ow

ns
ca

le
d 

se
a 

cu
cu

m
be

r 
21

 
14

 
84

 
44

 
66

.0
3 

73
.0

4 
Ec

hi
ur

a 
Ec

hi
ur

a 
ec

hi
ur

oi
d 

w
or

m
 u

ni
d.

 
7 

14
 

90
 

50
 

66
.9

8 
73

.0
0 

Ec
to

pr
oc

ta
 

Bu
gu

la
 sp

. 
1 

47
 

47
 

47
 

72
.0

1 
72

.0
1 

Fl
us

tra
 se

rr
ul

at
a 

le
af

y 
br

yo
zo

an
 

1 
50

 
50

 
50

 
71

.5
0 

71
.5

0 
Al

cy
on

id
iu

m
 p

ed
un

cu
la

tu
m

 
14

 
21

 
84

 
39

 
67

.5
1 

73
.0

4 
Al

cy
on

id
iu

m
 sp

. 
2 

23
 

31
 

27
 

69
.5

0 
69

.9
9 

Al
cy

on
id

iu
m

 d
isf

or
m

e 
11

 
14

 
59

 
41

 
66

.9
8 

73
.0

0 
Al

cy
on

id
iu

m
 en

te
ro

m
or

ph
a 

no
od

le
 b

ry
oz

oa
n 

6 
31

 
90

 
49

 
69

.9
9 

71
.5

2 
Rh

am
ph

os
to

m
ell

a 
co

sta
ta

 
rib

be
d 

br
yo

zo
an

 
3 

37
 

56
 

46
 

68
.0

0 
70

.9
9 

Co
sta

zi
a 

ve
nt

ric
os

a 
ru

st
y 

br
yo

zo
an

 
1 

45
 

45
 

45
 

70
.9

9 
70

.9
9 

H
et

er
op

or
a 

sp
. 

1 
45

 
45

 
45

 
70

.9
9 

70
.9

9 
D

en
dr

ob
ea

ni
a 

sp
. 

5 
29

 
86

 
51

 
68

.0
0 

72
.0

1 
M

ol
lu

sc
a 

Am
icu

la
 v

es
tit

a 
10

 
21

 
90

 
46

 
68

.0
0 

71
.5

2 
St

en
os

em
us

 a
lb

us
 

no
rt

he
rn

 w
hi

te
 ch

ito
n 

4 
37

 
47

 
43

 
70

.0
0 

71
.0

0 
ga

st
ro

po
d 

eg
gs

 
sn

ai
l  

eg
gs

 
13

 
14

 
58

 
40

 
66

.4
9 

72
.0

1 
Bu

cc
in

um
 sp

. E
gg

s 
33

 
21

 
90

 
47

 
68

.0
0 

73
.0

4 
N

ep
tu

ne
a 

sp
. e

gg
s 

6 
21

 
90

 
43

 
69

.0
1 

71
.5

2 
N

ud
ib

ra
nc

hi
a 

nu
di

br
an

ch
 u

ni
d.

 
4 

23
 

53
 

45
 

68
.5

0 
72

.5
0 

To
ch

ui
na

 te
tra

qu
et

ra
 

gi
an

t o
ra

ng
e 

to
ch

ui
 

1 
23

 
23

 
23

 
69

.5
0 

69
.5

0 



 

 

 

   

 

 
 

 

 

Ap
pe

nd
ix

 D
.--

C
on

tin
ue

d.
 

105
 

Bo
tto

m
 d

ep
th

 (m
) 

la
tit

ud
e 

ra
ng

e 
N

um
be

r 
Ph

yl
um

/
st

at
io

ns
 

M
in

. 
M

ax
. 

Av
g.

 
So

ut
he

rn
 

N
or

th
er

n 
su

bp
hy

lu
m

 
Sc

ie
nt

ifi
c n

am
e 

C
om

m
on

 n
am

e 
pr

es
en

t 
de

pt
h 

de
pt

h 
de

pt
h 

M
ol

lu
sc

a 
co

nt
. 

D
en

dr
on

ot
us

 sp
. 

6 
37

 
90

 
58

 
66

.9
9 

72
.5

0 
D

en
dr

on
ot

us
 d

al
li 

D
al

l's
 d

en
dr

on
ot

id
 

1 
58

 
58

 
58

 
68

.0
1 

68
.0

1 
D

en
dr

on
ot

us
 fr

on
do

su
s 

fr
on

d-
ae

ol
is 

2 
21

 
43

 
32

 
70

.5
0 

70
.5

0 
Tr

ito
ni

a 
sp

. 
8 

35
 

47
 

42
 

69
.5

0 
71

.1
1 

Ca
ly

cid
or

is 
gu

en
th

er
i 

7 
28

 
59

 
45

 
70

.5
1 

73
.0

0 
Tr

ito
ni

a 
di

om
ed

ea
 

ro
sy

 tr
ito

ni
a 

3 
14

 
30

 
22

 
66

.4
9 

70
.5

0 
D

or
id

id
ae

 
do

rid
 n

ud
ib

ra
nc

h 
un

id
. 

2 
37

 
38

 
38

 
66

.9
9 

66
.9

9 
lim

pe
t u

ni
de

nt
. 

1 
42

 
42

 
42

 
70

.0
0 

70
.0

0 
N

at
ic

id
ae

 e
gg

s 
m

oo
ns

na
il 

eg
gs

 u
ni

d.
 

28
 

28
 

90
 

50
 

67
.5

0 
73

.0
4 

Cr
yp

to
na

tic
a 

sp
. 

1 
28

 
28

 
28

 
72

.0
4 

72
.0

4 
Cr

yp
to

na
tic

a 
(=

N
at

ica
) a

leu
tic

a 
A

le
ut

ia
n 

m
oo

ns
na

il 
2 

37
 

46
 

42
 

66
.9

9 
67

.5
2 

Cr
yp

to
na

tic
a 

(=
N

at
ica

) r
us

sa
 

ru
st

y 
m

oo
ns

na
il 

32
 

38
 

90
 

49
 

67
.5

0 
73

.0
0 

Eu
sp

ira
 p

al
lid

a 
pa

le
 m

oo
ns

na
il 

35
 

14
 

90
 

47
 

66
.4

9 
73

.0
0 

La
m

ell
ar

ia
 sp

. 
1 

47
 

47
 

47
 

70
.0

1 
70

.0
1 

O
nc

hi
di

op
sis

 gl
ac

ia
lis

 
ic

y 
la

m
el

la
ria

 
5 

31
 

47
 

41
 

69
.5

0 
70

.9
9 

O
nc

hi
di

op
sis

 sp
. B

 (C
la

rk
 &

 M
cl

ea
n)

 
2 

31
 

35
 

33
 

69
.9

9 
70

.5
1 

O
nc

hi
di

op
sis

 sp
. 

13
 

21
 

59
 

41
 

68
.5

0 
72

.4
8 

O
nc

hi
di

op
sis

 ca
rn

ea
 

6 
31

 
47

 
40

 
69

.9
9 

71
.5

0 
Ta

ch
yr

hy
nc

hu
s e

ro
su

s 
er

od
ed

 tu
rr

et
sn

ai
l 

5 
40

 
51

 
46

 
69

.5
0 

71
.5

0 
Ta

ch
yr

hy
nc

hu
s r

et
icu

la
tu

s 
re

tic
ul

at
ed

 tu
rr

et
sn

ai
l 

3 
28

 
51

 
40

 
69

.5
0 

72
.0

4 
Co

lu
s s

p.
 

3 
21

 
52

 
39

 
66

.0
3 

71
.0

1 
Co

lu
s c

ap
po

ni
us

 
1 

58
 

58
 

58
 

68
.0

1 
68

.0
1 

Co
lu

s m
ar

te
ns

i 
8 

42
 

53
 

48
 

71
.0

0 
72

.5
1 

Co
lu

s s
ab

in
i 

2 
84

 
86

 
85

 
71

.9
9 

73
.0

4 



 

 
 

 
 

Ap
pe

nd
ix

 D
.--

C
on

tin
ue

d.
 

106
 

Bo
tto

m
 d

ep
th

 (m
) 

la
tit

ud
e 

ra
ng

e 
N

um
be

r 
Ph

yl
um

/
st

at
io

ns
 

M
in

. 
M

ax
. 

Av
g.

 
So

ut
he

rn
 

N
or

th
er

n 
su

bp
hy

lu
m

	 
Sc

ie
nt

ifi
c n

am
e 

C
om

m
on

 n
am

e 
pr

es
en

t 
de

pt
h 

de
pt

h 
de

pt
h 

M
ol

lu
sc

a 
co

nt
.	 

Co
lu

s h
yp

ol
isp

us
 

8 
42

 
58

 
49

 
68

.0
1 

72
.5

1 
Co

lu
s o

m
br

on
iu

s 
sh

ad
y 

w
he

lk
 

5 
14

 
51

 
40

 
66

.4
9 

71
.5

0 
Co

lu
s r

os
eu

s 
ro

sy
 w

he
lk

 
5 

41
 

50
 

45
 

70
.5

0 
71

.5
0 

Co
lu

s s
pi

tz
be

rg
en

sis
 

th
ic

k-
rib

be
d 

w
he

lk
 

15
 

35
 

90
 

52
 

68
.0

0 
73

.0
4 

Co
lu

s h
al

li 
sh

re
w

 w
he

lk
 

22
 

14
 

84
 

47
 

66
.4

9 
73

.0
4 

Co
lu

s b
ri

sto
len

sis
 

1 
40

 
40

 
40

 
67

.5
1 

67
.5

1 
Vo

lu
to

ps
iu

s a
tte

nu
at

us
 

at
te

nu
at

e 
m

el
on

 w
he

lk
 

3 
43

 
51

 
46

 
69

.5
0 

71
.0

0 
Vo

lu
to

ps
iu

s s
p.

 e
gg

s 
3 

42
 

90
 

72
 

71
.0

0 
73

.0
4 

Py
ru

lo
fu

su
s d

ef
or

m
is 

w
ar

pe
d 

w
he

lk
 

16
 

14
 

90
 

49
 

66
.4

9 
73

.0
4 

Vo
lu

to
ps

iu
s f

ra
gi

lis
 

fr
ag

ile
 w

he
lk

 
17

 
14

 
90

 
51

 
66

.4
9 

73
.0

4 
Vo

lu
to

ps
iu

s s
te

fa
ns

so
ni

 
sh

ou
ld

er
ed

 w
he

lk
 

8 
21

 
56

 
42

 
66

.0
3 

71
.1

1 
Be

rin
gi

us
 b

er
in

gi
i 

29
 

14
 

90
 

46
 

66
.0

3 
73

.0
4 

Be
rin

gi
us

 st
im

ps
on

i 
9 

21
 

90
 

46
 

66
.0

3 
71

.5
2 

Be
rin

gi
us

 sp
. e

gg
s 

2 
59

 
84

 
72

 
72

.4
8 

73
.0

4 
N

ep
tu

ne
a 

bo
re

al
is 

55
 

14
 

90
 

46
 

66
.4

8 
73

.0
4 

N
ep

tu
ne

a 
m

id
de

nd
or

ffi
 i 

1 
45

 
45

 
45

 
70

.9
9 

70
.9

9 
N

ep
tu

ne
a 

ve
nt

ric
os

a 
fa

t w
he

lk
 

24
 

14
 

56
 

38
 

66
.0

3 
72

.0
0 

N
ep

tu
ne

a 
he

ro
s 

60
 

14
 

90
 

44
 

66
.0

0 
73

.0
4 

Cl
in

op
eg

m
a 

m
ag

nu
m

 
he

lm
et

 w
he

lk
 

13
 

41
 

86
 

52
 

68
.5

0 
72

.5
0 

Pl
ici

fu
su

s k
ro

ye
ri 

25
 

21
 

90
 

49
 

66
.5

1 
73

.0
4 

Pl
ici

fu
su

s j
oh

an
se

ni
 

15
 

42
 

90
 

50
 

68
.0

1 
72

.5
1 

Li
om

es
us

 o
oi

de
s 

eg
g 

w
he

lk
 

2 
23

 
24

 
24

 
66

.9
9 

69
.5

0 
O

en
op

ot
a 

sp
. 

1 
39

 
39

 
39

 
72

.0
0 

72
.0

0 
Tr

ich
ot

ro
pi

s b
or

ea
lis

 
2 

44
 

59
 

52
 

71
.5

0 
73

.0
0 



 

   

Ap
pe

nd
ix

 D
.--

C
on

tin
ue

d.
 

107
 

Bo
tto

m
 d

ep
th

 (m
) 

la
tit

ud
e 

ra
ng

e 
N

um
be

r 
Ph

yl
um

/
st

at
io

ns
 

M
in

. 
M

ax
. 

Av
g.

 
So

ut
he

rn
 

N
or

th
er

n 
su

bp
hy

lu
m

	 
Sc

ie
nt

ifi
c n

am
e 

C
om

m
on

 n
am

e 
pr

es
en

t 
de

pt
h 

de
pt

h 
de

pt
h 

M
ol

lu
sc

a 
co

nt
.	 

Tr
ich

ot
ro

pi
s b

ica
rin

at
a 

tw
o-

ke
el

 h
ai

ry
sn

ai
l 

3 
21

 
37

 
31

 
68

.5
2 

71
.1

1 
N

eo
ip

hi
no

e e
ch

in
at

a 
1 

50
 

50
 

50
 

71
.5

0 
71

.5
0 

Bo
re

ot
ro

ph
on

 co
ro

na
tu

s 
9 

35
 

56
 

47
 

68
.0

0 
72

.5
0 

Bo
re

ot
ro

ph
on

 cl
at

hr
at

us
 

cl
at

hr
at

e 
tr

op
ho

n 
2 

42
 

44
 

43
 

70
.0

0 
71

.5
0 

Bo
re

ot
ro

ph
on

 p
ac

ifi
 cu

s 
8 

39
 

90
 

50
 

69
.5

0 
71

.5
2 

M
ar

ga
rit

es
 sp

. 
1 

42
 

42
 

42
 

71
.0

0 
71

.0
0 

M
ar

ga
rit

es
 g

ig
an

te
us

 
gi

an
t m

ar
ga

rit
e 

2 
46

 
58

 
52

 
68

.0
1 

71
.5

0 
M

ar
ga

rit
es

 co
sta

lis
 

bo
re

al
 ro

sy
 m

ar
ga

rit
e 

14
 

28
 

59
 

44
 

70
.5

0 
72

.4
8 

So
la

rie
lla

 o
bs

cu
ra

 
ob

sc
ur

e 
so

la
re

lle
 

1 
46

 
46

 
46

 
71

.5
0 

71
.5

0 
Bu

cc
in

um
 n

or
m

al
e 

2 
28

 
58

 
43

 
68

.0
1 

72
.0

4 
Bu

cc
in

um
 o

bs
ol

et
um

 
13

 
35

 
86

 
49

 
68

.5
0 

72
.5

1 
Bu

cc
in

um
 sp

. 
1 

45
 

45
 

45
 

71
.0

1 
71

.0
1 

Bu
cc

in
um

 a
ng

ul
os

um
 

an
gu

la
r w

he
lk

 
29

 
21

 
90

 
45

 
66

.4
8 

71
.9

9 
Bu

cc
in

um
 p

lec
tr

um
 

sin
uo

us
 w

he
lk

 
5 

35
 

84
 

50
 

70
.0

0 
73

.0
4 

Bu
cc

in
um

 sc
al

ar
ifo

rm
e 

la
dd

er
 w

he
lk

 
39

 
23

 
90

 
46

 
66

.9
9 

72
.5

0 
Bu

cc
in

um
 p

ol
ar

e 
po

la
r w

he
lk

 
39

 
29

 
90

 
48

 
66

.4
8 

73
.0

0 
Bu

cc
in

um
 so

len
um

 
2 

38
 

90
 

64
 

66
.9

9 
71

.5
2 

Bu
cc

in
um

 ci
lia

tu
m

 
1 

45
 

45
 

45
 

71
.0

0 
71

.0
0 

Bu
cc

in
um

 gl
ac

ia
le 

gl
ac

ia
l w

he
lk

 
7 

35
 

56
 

46
 

66
.0

3 
71

.1
1 

Bu
cc

in
um

 te
ne

llu
m

 
2 

14
 

29
 

22
 

66
.4

8 
66

.4
9 

Bu
cc

in
um

 ec
to

m
yc

in
a 

3 
39

 
45

 
42

 
70

.0
0 

70
.9

9 
Ve

lu
tin

a 
un

da
ta

 
w

av
y 

la
m

el
la

ria
 

2 
24

 
29

 
27

 
66

.4
8 

66
.9

9 
Ve

lu
tin

a 
pr

ol
on

ga
ta

 
el

on
ga

te
 la

m
el

la
ria

 
1 

37
 

37
 

37
 

66
.9

9 
66

.9
9 

Ve
lu

tin
a 

sp
. 

1 
21

 
21

 
21

 
70

.5
0 

70
.5

0 
Ad

m
et

e r
eg

in
a 

no
bl

e 
ad

m
et

e 
5 

14
 

56
 

40
 

66
.4

9 
70

.5
0 



 

   

  
 

 

 

Ap
pe

nd
ix

 D
.--

C
on

tin
ue

d.
 

108
 

Bo
tto

m
 d

ep
th

 (m
) 

la
tit

ud
e 

ra
ng

e 
N

um
be

r 
Ph

yl
um

/
st

at
io

ns
 

M
in

. 
M

ax
. 

Av
g.

 
So

ut
he

rn
 

N
or

th
er

n 
su

bp
hy

lu
m

	 
Sc

ie
nt

ifi
c n

am
e 

C
om

m
on

 n
am

e 
pr

es
en

t 
de

pt
h 

de
pt

h 
de

pt
h 

M
ol

lu
sc

a 
co

nt
.	 

Bi
va

lv
ia

 
bi

va
lv

e 
un

id
. 

2 
46

 
50

 
48

 
71

.5
0 

72
.0

0 
M

yt
ilu

s s
p.

 
1 

37
 

37
 

37
 

71
.0

0 
71

.0
0 

Ch
la

m
ys

 b
eh

rin
gi

an
a 

Ic
el

an
d 

sc
al

lo
p 

11
 

37
 

90
 

54
 

68
.0

0 
73

.0
4 

H
ia

te
lla

 a
rc

tic
a 

A
rc

tic
 h

ia
te

lla
 

6 
37

 
51

 
44

 
68

.9
9 

71
.5

0 
N

uc
ul

a 
te

nu
is 

sm
oo

th
 n

ut
cl

am
 

1 
46

 
46

 
46

 
71

.5
0 

71
.5

0 
Yo

ld
ia

 sp
. 

1 
59

 
59

 
59

 
72

.4
8 

72
.4

8 
Yo

ld
ia

 h
yp

er
bo

re
a 

no
rt

he
rn

 y
ol

di
a 

3 
35

 
46

 
42

 
71

.1
1 

71
.5

0 
N

uc
ul

an
a 

pe
rn

ul
a 

no
rt

he
rn

 n
ut

cl
am

 
17

 
28

 
59

 
46

 
69

.5
0 

73
.0

0 
M

us
cu

lu
s s

p.
 

1 
50

 
50

 
50

 
71

.5
0 

71
.5

0 
M

us
cu

lu
s n

ig
er

 
bl

ac
k 

m
us

se
l 

2 
45

 
90

 
68

 
71

.0
1 

71
.5

2 
M

us
cu

lu
s d

isc
or

s 
di

sc
or

da
nt

 m
us

se
l 

10
 

21
 

90
 

40
 

69
.0

1 
71

.5
2 

M
us

cu
lu

s g
la

cia
lis

 
co

rr
ug

at
e 

m
us

se
l 

2 
39

 
47

 
43

 
72

.0
0 

72
.5

0 
A

sta
rt

e s
p.

 
2 

59
 

90
 

75
 

71
.5

2 
72

.4
8 

A
sta

rt
e a

rc
tic

a 
20

 
14

 
90

 
42

 
66

.4
9 

72
.5

1 
A

sta
rt

e m
on

ta
gu

i 
1 

14
 

14
 

14
 

66
.4

9 
66

.4
9 

A
sta

rt
e e

sq
ui

m
al

ti 
8 

28
 

86
 

52
 

71
.4

9 
73

.0
4 

Cy
clo

ca
rd

ia
 cr

as
sid

en
s 

th
ic

k 
ca

rd
iti

d 
4 

21
 

47
 

38
 

70
.0

1 
71

.0
0 

Cy
clo

ca
rd

ia
 sp

. 
1 

35
 

35
 

35
 

70
.5

1 
70

.5
1 

Cy
clo

ca
rd

ia
 sp

. c
f. 

bo
re

al
is 

(C
la

rk
 2

00
6)

 
no

rt
he

rn
 c

ar
di

tid
 

3 
21

 
50

 
39

 
70

.5
0 

71
.5

0 
Cl

in
oc

ar
di

um
 ci

lia
tu

m
 

ha
ir

y 
co

ck
le

 
27

 
14

 
56

 
41

 
66

.4
9 

72
.5

1 
Cl

in
oc

ar
di

um
 ca

lif
or

ni
en

se
 

C
al

ifo
rn

ia
 co

ck
le

 
2 

21
 

49
 

35
 

69
.0

1 
71

.5
0 

M
ac

tro
m

er
is 

po
ly

ny
m

a 
A

rc
tic

 su
rf

cl
am

 
1 

12
 

12
 

12
 

69
.0

1 
69

.0
1 

Pa
nd

or
a 

gl
ac

ia
lis

 
gl

ac
ia

l p
an

do
ra

 
2 

46
 

50
 

48
 

71
.5

0 
71

.5
0 

M
ac

om
a 

sp
. 

3 
44

 
47

 
46

 
67

.5
0 

71
.5

0 



 

 
  

 
 

Ap
pe

nd
ix

 D
.--

C
on

tin
ue

d.
 

109
 

Bo
tto

m
 d

ep
th

 (m
) 

la
tit

ud
e 

ra
ng

e 
N

um
be

r 
Ph

yl
um

/
st

at
io

ns
 

M
in

. 
M

ax
. 

Av
g.

 
So

ut
he

rn
 

N
or

th
er

n 
su

bp
hy

lu
m

 
Sc

ie
nt

ifi
c n

am
e 

C
om

m
on

 n
am

e 
pr

es
en

t 
de

pt
h 

de
pt

h 
de

pt
h 

M
ol

lu
sc

a 
co

nt
. 

M
ac

om
a 

ca
lca

re
a 

ch
al

ky
 m

ac
om

a 
2 

14
 

84
 

49
 

66
.9

8 
73

.0
4 

Se
rr

ip
es

 g
ro

en
la

nd
icu

s 
G

re
en

la
nd

 co
ck

le
 

30
 

14
 

59
 

41
 

66
.0

0 
73

.0
0 

Se
rr

ip
es

 la
pe

ro
us

ii 
br

oa
d 

co
ck

le
 

6 
12

 
52

 
30

 
66

.0
3 

71
.0

0 
Se

rr
ip

es
 n

ot
ab

ili
s 

ob
liq

ue
 sm

oo
th

co
ck

le
 

1 
39

 
39

 
39

 
72

.0
0 

72
.0

0 
M

ya
 tr

un
ca

ta
 

tr
un

ca
te

 so
ft s

he
ll 

1 
12

 
12

 
12

 
69

.0
1 

69
.0

1 
Be

nt
ho

ct
op

us
 si

bi
ric

us
 

8 
38

 
84

 
53

 
66

.0
3 

73
.0

4 
em

pt
y 

bi
va

lv
e 

sh
el

ls 
58

 
12

 
90

 
41

 
66

.0
0 

73
.0

0 
em

pt
y 

ga
st

ro
po

d 
sh

el
ls 

34
 

14
 

90
 

39
 

66
.0

0 
72

.5
0 

N
em

er
te

a 
N

em
er

te
a 

ne
m

er
te

an
 w

or
m

 u
ni

d.
 

10
 

42
 

90
 

49
 

67
.5

0 
72

.5
0 

Em
pl

ec
to

ne
m

a 
sp

. 
1 

46
 

46
 

46
 

67
.5

2 
67

.5
2 

Tu
bu

la
nu

s s
p.

 
1 

46
 

46
 

46
 

67
.5

2 
67

.5
2 

Ce
re

br
at

ul
us

 ca
lif

or
ni

en
es

is 
1 

46
 

46
 

46
 

67
.5

2 
67

.5
2 

Po
rif

er
a 

Po
rif

er
a 

sp
on

ge
 u

ni
d.

 
11

 
14

 
84

 
42

 
66

.0
3 

73
.0

4 
Su

be
rit

es
 sp

. 
2 

37
 

90
 

64
 

71
.0

0 
71

.5
2 

H
al

ich
on

dr
ia

 sp
. 

4 
12

 
37

 
25

 
68

.0
0 

71
.0

0 
Po

ly
m

as
tia

 sp
. 

3 
59

 
86

 
76

 
71

.9
9 

73
.0

4 
H

al
ich

on
dr

ia
 si

tie
ns

 
bl

ac
k 

pa
pi

lla
te

 sp
on

ge
 

6 
12

 
52

 
37

 
66

.5
1 

70
.9

9 
St

yl
iss

a 
sp

. 
dr

um
st

ic
k 

sp
on

ge
 

10
 

23
 

90
 

51
 

67
.5

0 
73

.0
4 

Pr
ia

pu
la

 
Pr

ia
pu

lu
s c

au
da

tu
s 

2 
37

 
47

 
42

 
67

.5
0 

71
.0

0 
Si

pu
nc

ul
a 

Si
pu

nc
ul

a 
pe

an
ut

 w
or

m
 u

ni
d.

 
4 

14
 

90
 

46
 

66
.9

8 
71

.5
2 

G
ol

fi n
gi

a 
m

ar
ga

rit
ac

ea
 

10
 

38
 

59
 

48
 

68
.0

0 
73

.0
0 

tu
ni

ca
ta

 
A

sc
id

ia
ce

a 
tu

ni
ca

te
 u

ni
d.

 
21

 
12

 
90

 
40

 
66

.9
9 

73
.0

4 
Th

 al
ia

ce
a 

sa
lp

 u
ni

d.
 

1 
90

 
90

 
90

 
71

.5
2 

71
.5

2 
Pe

lo
na

ia
 co

rr
ug

at
a 

3 
37

 
47

 
43

 
66

.9
9 

72
.0

1 
St

ye
la

 ru
sti

ca
 

se
a 

po
ta

to
 

28
 

15
 

56
 

38
 

66
.0

0 
71

.5
0 



 

 

   
 

 

Ap
pe

nd
ix

 D
.--

C
on

tin
ue

d.
 

110
 

Bo
tto

m
 d

ep
th

 (m
) 

la
tit

ud
e 

ra
ng

e 
N

um
be

r 
Ph

yl
um

/
st

at
io

ns
 

M
in

. 
M

ax
. 

Av
g.

 
So

ut
he

rn
 

N
or

th
er

n 
su

bp
hy

lu
m

 
Sc

ie
nt

ifi
c n

am
e 

C
om

m
on

 n
am

e 
pr

es
en

t 
de

pt
h 

de
pt

h 
de

pt
h 

tu
ni

ca
ta

 co
nt

. 
Bo

lte
ni

a 
ec

in
at

a 
12

 
21

 
56

 
39

 
66

.9
9 

71
.5

0 
Bo

lte
ni

a 
ov

ife
ra

 
22

 
21

 
90

 
44

 
68

.5
2 

72
.4

8 
H

al
oc

yn
th

ia
 sp

. 
se

a 
pe

ac
h 

un
id

. 
1 

45
 

45
 

45
 

70
.9

9 
70

.9
9 

H
al

oc
yn

th
ia

 a
ur

an
tiu

m
 

se
a 

pe
ac

h 
10

 
21

 
90

 
46

 
68

.0
0 

71
.5

2 
D

ist
ap

lia
 sp

. 
1 

56
 

56
 

56
 

68
.0

0 
68

.0
0 

D
ist

ap
lia

 o
cc

id
en

ta
lis

 
1 

29
 

29
 

29
 

68
.0

0 
68

.0
0 

D
ist

ap
lia

 sp
. A

 (C
la

rk
 2

00
6)

 
1 

29
 

29
 

29
 

68
.0

0 
68

.0
0 

co
m

po
un

d 
as

ci
di

an
 u

ni
d.

 
2 

29
 

37
 

33
 

68
.0

0 
68

.5
2 

Ap
lid

iu
m

 sp
. A

 (C
la

rk
 2

00
6)

 
se

a 
gl

ob
 

9 
15

 
53

 
33

 
66

.0
0 

72
.0

1 
Tr

id
id

em
nu

m
 sp

. 
1 

21
 

21
 

21
 

70
.5

0 
70

.5
0 

Ch
ely

os
om

a 
pr

od
uc

tu
m

 
8 

21
 

59
 

40
 

68
.5

2 
72

.4
8 

M
ol

gu
la

 sp
. 

1 
27

 
27

 
27

 
66

.9
9 

66
.9

9 
M

ol
gu

la
 g

riffi
 th

sii
 

se
a 

gr
ap

e 
6 

23
 

59
 

43
 

68
.0

0 
72

.4
8 



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 electronic (.pdf) copies vary in price. 

AFSC

277	 ALLEN, B. M., and R. P. ANGLISS. Alaska marine mammal stock assessments, 2013, 294 p. NTIS 
number pending. 

276	 LOEFFLAD, M. R., F. R. WALLACE, J. MONDRAGON, J. WATSON, and G. A. HARRINGTON. 2014. 
Strategic plan for electronic monitoring and electronic reporting in the North Pacific, 52 p. NTIS No. 
PB2014-106286. 

275	 ZIMMERMANN, M., and M. M. PRESCOTT. 2014. Smooth sheet bathymetry of Cook Inlet, Alaska, 32 
p. NTIS number pending. 

274	 ALLEN, B. M., V. T. HELKER, and L. A. JEMISON. 2014. Human-caused injury and mortality of 
NMFS-managed Alaska marine mammal stocks, 2007-2011, 84 p. NTIS number pending. 

273	 SMITH, K. R., and C. E. ARMISTEAD. 2014. Benthic invertebrates of the Eastern Bering Sea: a 
synopsis of the life history and ecology of the sea star Asterias amurensis, 60 p. NTIS number 
pending. 

272	 DE ROBERTIS, A., D. MCKELVEY, K. TAYLOR, and T. HONKALEHTO. 2014. Development of 
acoustic-trawl survey methods to estimate the abundance of age-0 walleye pollock in the eastern 
Bering Sea shelf during the Bering Arctic subarctic survey, 46 p. NTIS number pending. 

271	 VULSTEK, S. C., C. M. KONDZELA, C. T. MARVIN, J. WHITTLE, and J. R. GUYON. 2014. Genetic 
stock composition analysis of chum salmon bycatch and excluder device samples from the 2012 
Bering Sea walleye pollock trawl fishery, 35 p. NTIS No. PB2014-105096. 

270	 GUTHRIE, C. M., III,  H. T. NGUYEN, and J. R. GUYON. 2014. Genetic stock composition analysis of 
Chinook salmon bycatch samples from the 2012 Bering Sea and Gulf of Alaska trawl fisheries, 33 p. 
NTIS No. PB2014-105095. 

269	 MATEO, I., and D. H. HANSELMAN. 2014. A comparison of statistical methods to standardize 
catch-per-unit-effort of the Alaska longline sablefish, 71 p. NTIS No. PB2014-104078. 

268	 FOWLER, C. W., R. D. REDEKOPP, V. VISSAR, and J. OPPENHEIMER. 2014. Pattern-based control 
rules for fisheries management, 116 p. NTIS No. PB2014-104035. 

267	 FOWLER, C. W., and S. M. LUIS. 2014. We are not asking management questions, 48 p. NTIS No. 
PB2014-104034. 

266	 LAUTH, R. R., and J. CONNER. 2014. Results of the 2011 Eastern Bering Sea continental shelf 
bottom trawl survey of groundfish and invertebrate fauna, 176 p. NTIS No. PB2014-104036. 

265	 TRIBUZIO, C. A., J. R. GASPER, and S. K. GAICHAS. 2014. Estimation of bycatch in the unobserved 
Pacific halibut fishery off Alaska, 506 p. NTIS No. PB2014-101866. 

264	 STONE, R. P., K. W. CONWAY, D. J. CSEPP, and J. V. BARRIE. 2014. The boundary reefs: glass 
sponge (Porifera: Hexactinellida) reefs on the international border between Canada and the United 
States, 31 p. NTIS No. PB2014-101865. 

263	 SHELDEN  K. E. W., D. J. RUGH, K. T. GOETZ, C. L. SIMS, L. VATE BRATTSTRÖM, J. A. 
MOCKLIN, B. A. MAHONEY, B. K. SMITH, and R. C. HOBBS. 2013. Aerial surveys of beluga whales, 
Delphinapterus leucas, in Cook Inlet, Alaska, June 2005 to 2012, 122 p. NTIS No. PB2014-104033. 

http:www.ntis.gov

	lauth278.pdf
	Page 1

	TMBACK.pdf
	Page 1

	NOAA-TM-AFSC-277 - final.pdf
	lauth277.pdf
	Page 1

	TMBACK.pdf
	Page 1

	Chukchi_2014TechMemo_FINAL - tagged.pdf
	abstract
	Introduction
	Methods
	Survey Area and Station Selection
	Vessel
	Net Design
	Scientific Equipment
	Trawl Operations
	Catch Sampling Procedures
	Catch Data Analysis
	Scientific Personnel
	Additional Research Projects


	Results
	ACKNOWLEDGMENTS
	Citations
	Appendices
	Appendix A.--Haul and catch (kg) data for successfully completed tows during the 2012 Chukchi Sea bottom trawl survey.
	Appendix B. --Rank of fish and invertebrate taxa by the mean catch per unit effort (CPUE kg/ha) from the 2012 Chukchi Sea bottom trawl survey.
	Appendix C.--Fish species encountered, in alphabetical order by family, during the 2012 Chukchi Sea bottom trawl survey.
	Appendix D.--Invertebrate species, in alphabetical order by phylum or subphylum, encountered during the 2012 Chukchi Sea bottom trawl survey.


	Table 1.--Details of sampling and data recording gear used on the FV Alaska Knight during the 2012 Chukchi Sea survey.
	Table 2.--Vessel itinerary and scientists participating in the 2012 Chukchi Sea bottom trawl survey.
	Table 4.--Mean catch per unit effort (CPUE), estimated biomass (t), estimated population, and standard error for the 25 most abundant fish species, ranked by weight (kg/ha), caught during the 2012 Chukchi Sea bottom trawl survey.
	Table 5.--Mean catch per unit effort (CPUE), estimated biomass (t), estimated population, and standard error for the 25 most abundant invertebrate species, ranked by weight (kg/ha), caught during the 2012 Chukchi Sea bottom trawl survey.
	Table 6.--Fish species with length data from the 2012 Chukchi Sea bottom trawl survey.
	Table 7.--Mean and standard error of catch per unit effort (kg/ha and no./ha) for fish species caught during the 2012 Chukchi Sea bottom trawl survey.
	Table 8.--Mean and standard error of catch per unit effort (CPUE kg/ha and no./ha) for invertebrate taxa caught during the 2012 Chukchi Sea bottom trawl survey.
	Table 9.--Summary of data collected for Chionoecetes opilio on the 2012 Chukchi Sea bottom trawl survey.
	Figure 1.--Station locations for the 2012 Chukchi Sea bottom trawl survey.
	Figure 2a.--Schematic diagram of the 83-112 Eastern trawl gear used during the 2012 Chukchi Sea bottom trawl survey.
	Figure 2b.--Detailed diagram of door rigging, slackline, and bridle configuration of the 83-112 Eastern trawl gear used during the 2012 Chukchi Sea bottom trawl survey.


	Figure 3.--Relationship between bottom temperature (°C), bottom depth (m), and latitude (°N) collected during the 2012 Chukchi Sea bottom trawl survey.
	Figure 4.--Map of bottom temperatures (°C) collected during the 2012 Chukchi Sea bottom trawl survey.
	Figure 5.--Map of surface temperatures (°C) collected during the 2012 Chukchi Sea bottom trawl survey.
	Figure 6.--Total fish catch per unit effort (CPUE kg/ha) at each station from the 2012 Chukchi Sea bottom trawl survey.
	Figure 7.--Total invertebrate catch per unit effort (CPUE kg/ha) at each station from the 2012 Chukchi Sea bottom trawl survey.
	Figure 8.--Distribution and relative abundance (CPUE kg/ha) of Boreogadus saida (Arctic cod) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 9.--Estimated abundance at length by sex of Boreogadus saida (Arctic cod) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 10.--Distribution and relative abundance (CPUE kg/ha) of Eleginus gracilis (saffron cod) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 11.--Estimated abundance at length by sex of Eleginus gracilis (saffron cod) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 12.--Distribution and relative abundance (CPUE kg/ha) of Clupea pallasi (Pacific herring) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 13.--Estimated abundance at length by sex of Clupea pallasi (Pacific herring) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 14.--Distribution and relative abundance (CPUE kg/ha) of Limanda aspera (yellowfin sole) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 15.--Estimated abundance at length by sex of Limanda aspera (yellowfin sole) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 16.--Distribution and relative abundance (CPUE kg/ha) of Platichthys stellatus (starry flounder) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 17.--Estimated abundance at length by sex of Platichthys stellatus (starry flounder) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 18.--Distribution and relative abundance (CPUE kg/ha) of  Myoxocephalus verrucosus (warty sculpin) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 19.--Estimated abundance at length by sex of Myoxocephalus verrucosus (warty sculpin) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 20.--Distribution and relative abundance (CPUE kg/ha) of Osmerus mordax (rainbow smelt) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 21.--Estimated abundance at length by sex of Osmerus mordax (rainbow smelt) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 22.--Distribution and relative abundance (CPUE kg/ha) of Lycodes turneri (polar eelpout) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 23.--Estimated abundance at length by sex of Lycodes turneri (polar eelpout) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 24.--Distribution and relative abundance (CPUE kg/ha) of Hippoglossoides robustus (Bering flounder) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 25.--Estimated abundance at length by sex of Hippoglossoides robustus (Bering flounder) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 26.--Distribution and relative abundance (CPUE kg/ha) of Gymnocanthus tricuspis (Arctic staghorn sculpin) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 27.--Estimated abundance at length by sex of Gymnocanthus tricuspis (Arctic staghorn sculpin) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 28.--Distribution and relative abundance (CPUE kg/ha) of Pleuronectes quadrituberculatus (Alaska plaice) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 29.--Estimated abundance at length by sex of Pleuronectes quadrituberculatus (Alaska plaice) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 30.--Distribution and relative abundance (CPUE kg/ha) of Liparis gibbus (variegated snailfish) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 31.--Estimated abundance at length by sex of Liparis gibbus (variegated snailfish) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 32.--Distribution and relative abundance (CPUE kg/ha) of Bathyraja parmifera (Alaska skate) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 33.--Distribution and relative abundance (CPUE kg/ha) of Lycodes palearis (wattled eelpout) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 34.--Estimated abundance at length by sex of Lycodes palearis (wattled eelpout) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 35.--Distribution and relative abundance (CPUE kg/ha) of Lumpenus fabricii (slender eelblenny) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 36.--Estimated abundance at length by sex of Lumpenus fabricii (slender eelblenny) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 37.--Distribution and relative abundance (CPUE kg/ha) of Gadus chalcogrammus (walleye pollock) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 38.--Estimated abundance at length by sex of Gadus chalcogrammus (walleye pollock) for the 2012 Chukchi Sea bottom trawl survey.

	Figures 39-40.--Distribution and relative abundance (CPUE kg/ha) of Stongylocentrotus droebachiensis (green sea urchin) and Asterias amurensis (purple-orange sea star) for the 2012 Chukchi Sea bottom trawl survey.
	Figures 41-42.--Distribution and relative abundance (CPUE kg/ha) of Pagurus trigonocheirus (fuzzy hermit crab) and Chionoecetes opilio (snow crab) for the 2012 Chukchi Sea bottom trawl survey.
	Figures 43-44.--Distribution and relative abundance (CPUE kg/ha) of Psolus fabricii (brownscaled sea cucumber) and Neptunea heros (northern neptune) for the 2012 Chukchi Sea bottom trawl survey.
	Figures 45-46.--Distribution and relative abundance (CPUE kg/ha) of Boltenia ovifera (sea onion) and Leptasterias polaris (polar six-rayed star) for the 2012 Chukchi Sea bottom trawl survey.
	Figures 47-48.--Distribution and relative abundance (CPUE kg/ha) of Gorgonocephalus sp. cf. arcticus (Arctic basketstar) and Gastropoda (empty gastropod shells) for the 2012 Chukchi Sea bottom trawl survey.
	Figures 49-50.--Distribution and relative abundance (CPUE kg/ha) of Halichondria sp. and Styela rustica (sea potato) for the 2012 Chukchi Sea bottom trawl survey.
	Figures 51-52.--Distribution and relative abundance (CPUE kg/ha) of Chrysaora melanaster (sunrise jellyfish) and Urticina crassicornis (mottled anemone) for the 2012 Chukchi Sea bottom trawl survey.
	Figures 53-54.--Distribution and relative abundance (CPUE kg/ha) of Halichondria sitiens (black papillate sponge) for the 2012 Chukchi Sea bottom trawl survey.
	Figure 55.--Total density (CPUE no./ha) of Chionoecetes opilio (snow crab) at each station sampled in the 2012 Chukchi Sea bottom trawl survey. Data depicted by circles are crab densities at equal intervals.
	Figure 56.--Percentage of male and female Chionoecetes opilio (snow crab) size categories caught at each station sampled in the 2012 Chukchi Sea bottom trawl survey.
	Figure 57.--Distribution of legal-sized male Chionoecetes opilio (snow crab), distinguished by shell condition, caught at each station sampled in the 2012 Chukchi Sea bottom trawl survey.
	Figure 58.--Percent occurrence of mature male Chionoecetes opilio (snow crab) sampled in the 2012 Chukchi Sea bottom trawl survey (e.g., 34 means that 34% of all the mature male C. opilio observed during the survey were sampled at that station).
	Figure 59.--Total density (CPUE no./ha) and percentage of male and female Paralithodes platypus (blue king crab) size categories at each station sampled in the 2012 Chukchi Sea bottom trawl survey.
	Figure 60.--Total density (CPUE no./ha) and percentage of male and female Paralithodes camtschaticus (red king crab) size categories at each station sampled in the 2012 Chukchi Sea bottom trawl survey.



	TMBACK.pdf
	Page 1




