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Objectives 
Russian-American Long-Term Census of the Arctic (RUSALCA) 

• Epibenthic invertebrate 
community structure of 
Chukchi Sea shelf 

• Characterize food web 
structure (d13C, d15N), 
relate to water mass 
characteristics 

• Interannual differences: 
repeat stations 2004 
and 2009 

2004-8 stations 
2009 repeat stations 



Epifaunal Communities 

Epifaunal 
composition (for 
biomass) 

2004-08 results Bluhm et al. (2009) Aquatic Biology 7:269-293 



Chukchi Sea inventory in Arctic context 

Piepenburg et al. (2011) Towards a pan-Arctic inventory of the species diversity of the macro- and megabenthic fauna 
of the Arctic shelf seas. Marine Biodiversity 41:51-70 



2004 versus 2009 

2009: 
5 sites higher 
2 sites lower  

Limitations:  no trawl replicates;  
only two years for comparison  

0

20000

40000

60000

80000

100000

120000

0 2 4 6 8

B
io

m
as

s 
(g

 w
w

 1
0

0
0

 m
-2

)

Station

Totals 2004

Totals 2009

Biomass 

0 

20 

40 

60 

80 

100 

120 
Other 
Echinodermata 
Arthropoda 
Molluska 
Cnidaria 

A B C D E F G 

Station 

B
io

m
a

s
s
 (

K
g

 w
w

 1
0

0
0

 m
-2

) 

Biomass by taxa 
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2004 – 2009 Epibenthic Comparison 
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Station pairs 

This study, 2004-2008 data

Feder et al., 1976 data

Epifauna changes 

 Higher C. opilio biomass in 
2000s than 1976 at comparable 
stations 

 Epifauna (sea star) increase in 
Norton Sound since 1976 

0

2000

4000

6000

8000

1976 1979 1982 1988 1991 1996 1999 2002

Sampling year

C
a

tc
h

 p
e

r 
u

n
it
 e

ff
o

rt
 (

k
g

 k
m

-2
) Other Fish

Sculpins

Cods

Flatfish

Other invertebrates

Corals

Snails

Crabs

Sea stars

Hamazaki et al. 2005 

6 

  possible long-term trends 



Chionoecetes opilio 
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Carapace width (mm) 

Chukchi Sea 
N=268 

 

0

20

40

60

80

100

120

140

0 10 20 30 40 50 60

C
ar

ap
ac

e
 w

id
th

 (
m

m
) 

Males Immature Females  Mature Females 

0

10

20

30

40

50

60

2
0

2
5

3
0

3
5

4
0

4
5

5
0

5
5

6
0

6
5

7
0

7
5

8
0

8
5

9
0

9
5

1
0

0

1
0

5

1
1

0

1
1

5

1
2

0

1
2

5

1
3

0

A
b

so
lu

te
 f

re
q

u
e

n
cy

 Beaufort Sea 
N=398 

0

20

40

60

80

100

120

140

0 100 200 300 400 500

C
ar

ap
ac

e
 w

id
th

 (
m

m
) 

Water depth (m) 

Males Immature females Mature females

Carapace width (mm) 



Benthic Food Web Structure 

 Indicator of water mass characteristics 

 Indicator of long-term change 

 Use of carbon and nitrogen isotope ratios (d13C and d15N) 

 d13C as indicator of food sources 

 d15N represents trophic level (3-4‰ enrichment per trophic level) 



Food Webs by Water Mass 

Anadyr Water 

Alaska Coastal Water 
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POM 
Surface deposit - bivalves 

Neptunea sp. 

Pagurus rathbuni 

Leptasterias sp.  

Nephtys sp. 

Hyas coarctatus 

Chionoecetes opilio 
Argis lar 
Gymnocanthus tricuspis 

Myoxocephalus scorpius 
Lumpenus fabricii 
Boreogadus saida 

Strongylocentrotus droebach. 

d13C – Carbon Sources 

Consumer δ13C depleted in ACW 
        – possible freshwater signal 
 
 
 
 

Depleted δ13C POM in AW in 2009 
      – strong freshwater signal in 2009 
      – ice algal signal in 2004? 

2004 results: Iken et al (2010) Deep-Sea Research II 57: 71-85 



d15N – Food Web Structure 
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Argis lar 
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AW consumers depleted  in δ15N 
compared to ACW in both years 

Use of fresher (=isotopically light) 
material through shorter food chains   
in AW 
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Chukchi Shelf Food Web Structure 



Summary 
 Differences in snow crab and sea star biomass 2004/9 match 

bigger picture (of increase), too early to speak of change/trend 

 

 ACW and AW differences in food sources (d13C) – freshwater 
influence, ice algal influence?, inter-annual variability 

 

 Lower d15N ratios in AW indicate use of fresh, labile material 

 

 Overall stable food web structure between 2004/09 

 

 Siberian Shelf food web structure similar to Anadyr Water region 

 

 

 



What’s next? – RUSALCA 2012 

Repeat southern Chukchi Sea 
lines 

If US side only: 
Shelf break 
 

If Russian side only: 
Western Chukchi  
Herald Canyon 
East Siberian Sea 
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