Interannual variation of epibenthic communities in the Chukchi Sea, Alaska

Kimberly Powell (kkpowell2@alaska.edu), Brenda Konar
School of Fisheries and Ocean Sciences, University of Alaska Fairbanks

OBJECTIVES

BOE M

BUREAU OF OCEAN ENERGY MANAGEMENT

= Determine interannual variability of Chukchi Sea epibenthic community biomass
= Determine which taxa are responsible for biomass variability

= Determine which environmental drivers, if any, influence this variability
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biomass similarity among stations (Fig 1). (Fig 2). to similarity (Fig 4).

Over the past decade, interest in the Chukchi Sea has increased
due to climate change and oil and gas development. The
Chukchi Sea has one of the highest areas of benthic production
In the world (Feder et al. 1994), with tight benthic-pelagic
coupling supporting large epibenthic communities (Piepenburg 5 g e 3

CBL20-09

et al. 1996, Grebmelier et al. 2006). The epibenthos not only ? o CBL1S00 ' < W | * 9 o
1 - CBL11-09 Shoal . & 5T _— w . & B
contributes to overall system production and turnover, but also F y. -2 G0 st e o - . JHioi2e™, ‘

UTX9(2)-09 . A g - " 2
. ( F 72 UTX3-10 JTX2-10 HS2 10 H6-12 . “"’

supports a wide variety of higher trophic level predators. It is UTXB.09 75056 P59 o df’ ’ F . sl caLit12 @ 12

UTX10-10 UTX5-10 H
CBL8-09 @ ®uTx3®0 H3-12 @

- - - " ® s 8
Important to determine how these productive communities vary o UTX12.09 St Garoy JCBLEe UTX11.10
UTX2100 ©  UTX16.09 & o

from year to year and the amount of natural variation in the ° 3 o LUne11gUT0 _Unis-o

®rxos.09 e R y # UTX23-10
- : ; 71 O

ecosystem. Knowledge of short term variability will help e elmaon
Interpret future changes. 0 o TR

Hanna

H14—

16 :
. - : 73 "_ = —
H4—12 - : :

H19-12
H24-12 @m -120

UTX19-10

UTX24-09 2 % CBL4-10

" o
CBLY-09 # Wainwright * © T

CBL7-10

COMIDA Sampling Stations s
Bathymetry COMIDA Sampling Stations

Value "Wainwyd Bathymetry
w~High : 0 B

UTX28-09 ; "
@] UTX29-09 COMIDA Sampling Stations

CBL6-10

#% ] Bathymetry
S

i d. Value
S L[5 wor High : 0
- !

B Methods -

Value

. woo~High : 0
s Low: 120 5

s Low: 120 — Low: 120

Biomass
Biomass & Cluster 70°N-
Cluster

© 1

Biomass

Cluster 70°N= frad
1 & ~ Y
0 ¢ 25 50 nm A &
S| ® 2 e, ) Point Lay &
i

Biomass
Cluster
1

= Epibenthic communities in the Chukchi Sea were sampled . ™ R s o bn X
during August/September of 2009 and 2010, and in —
June/July of 2012 and 2013 using a plumb staff beam trawl
(Flg 1) % 7% Ophiuroidea g 5 Ophiuroidea % . Ophiuroidea g 70% 1 Ophiuroidea
':E 60% - . . opilio :-é 60% - . C. opilio g o . C. opilio E 00% 1 . C. opilio
= Analyses (in Primer-e) were run on relative biomass to & sox B Pagurus spp. 8 > W Pagurus spp. e B Pagurus spp. § B Pagurus spp.
determine interannual variability in the proportions of major 2 Ml carices 2 Ml caris 2 Ml caricex 2 Ml caicea
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= A SIMPER analysis determined which specific taxa ) : , : : 1 : 1 :
contributed most to biomass variation in all years. Cluster Cluster cluster Cluster
_ _ _ Fig 2: Top: Epibenthic community clusters based on 80% Fig 3: Top: Epibenthic community clusters based on 80% Fig 4: Top: Epibenthic community clusters based on 80%  Fig 5: Top: Epibenthic community clusters based on 80%
= CLUSTER analyses by year determined which stations similarity for 2009. Bottom: Percent composition of the similarity for 2010. Bottom: Percent composition of the similarity for 2012. Bottom: Percent composition of the similarity for 2013. Bottom: Percent composition of the
grouped together based on community biomass. major taxonomic groups in clusters 1 (green) and 2 (pink).  major taxonomic groups in clusters 1 (green), 2 (pink), mayjor taxonomic groups in clusters 1 (green) and 2 (pink).  major taxonomic groups in clusters 1 (green) and 2 (pink).

and 3 (blue).

« BIOENV determined which environmental drivers best
described epibenthic community variability over time. »  More community variability was found between 2009 and 2010 than between 2012 and 2013. Table 1: Environmental drivers that best described the variation in epibenthic communities for

 An additional cluster group in 2010 when compared to 2009 (Figs 2-3) increased overall community complexity. 2009, 2010, 2012, and 2013.
* There were more Chionoecetes opilio in 2009 and 2010 than 2012 and 2013 (Figs 4-5)

' 1o | : Year |Environmental Drivers Spearman
« Caridea had a higher contribution to community similarity in 2012 and 2013 than in 2009 and 2010. Coefficient

« Ophiuroidea, C.opilio, Caridea, Pagurus spp., and Neptunea spp. dominated community biomass in all years (Fig 6). Z00f ] Sediment grain size and pH 0.631

: : _ _ _ . 70K Sediment grain size, temperature, and % CN 0.541

 The structuring drivers for the community are associated with water mass characteristics and currents. SEM Sediment arain size. t ¢ d % CN 0.523
» Bottom water temperature, salinity, and % CN varied with the epibenthic community (Table 1). ec_lmen gra_ln S_'ZG’ cMperature, and 7o |

« Sediment grain size was a consistent important driver throughout the study. AWl sediment grain size and temperature 0.625

Conclusion - s

o Y s . The Chukchi Sea Is a very dynamic environment with high interannual variability in both
. ‘ biological and environmental factors.
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A shift iIn dominant players could be occurring in the Chukchi Sea due to changes in importance of
drivers.
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