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Shelled benthic fauna of the eastern Chukchi Sea, Alaska. 
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Topic: Shelled animals of the Arctic Ocean 

Open File Report M-77-672 

Samples collected in August 1974 from the eastern Chukchi Sea 
by the U.S.Geological Survey have been examined to determine the 
species of shelled animals living on the seafloor, the distribution 
of these animals, and environmental factors that may be controlling 
their distribution. Studies such as this one are required to develop 
an understanding of biological features of the region that might be 
affected by man's activities. Future offshore oil leases proposed 
by the Federal Government and the State of Alaska require a biological 
data base from which environmental impact reports can be derived. 

A list of 90 species has been compiled ,distribution maps have 
been plotted to demonstrate occurrences of species, and a computer 
analysis of the data performed. Data from other sources can be added 
to the computer analysis to enlarge the scope of the information 
presented. 
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INTRODUCTION 

The purposes of this study were to identify the benthic shelled 
infauna and epifauna of the eastern Chukchi Sea, compile species lists 
and distribution maps, determine recurrent groups of species (communities), 
and examine the environmental parameters that may control the distribution 
of the faunal groups. The study was partly supported by the Bureau of 
Land Management through an interagency agreement with the National 
Oceanic and Atmospheric Administration, under which a multi-year 
program responding to the needs of petroleum development of the Alaskan 
continental shelf is managed by the Outer Continental Shelf Environmental 
Assessment Program (OCSEAP) Office. The objective of this study is to 
provide an assessment of the biological patterns of the region as 
related to petroleum development. Future offshore oil leases proposed 
by the State of Alaska and the Federal Government require a biological 
data base from which impact statements can be derived. 

Samples used in this report were collected by the U.S.Geological 
Survey in August 1974 from the U.S.Coast Guard Cutter Burton Islan2 
under the direction of Arthur Grantz. Sampling was conducted using 
van Veen grabs, gravity cores, dart cores, and bottom dredges. Only 
the van Veen grabs contained material useful for this study. At present 
103 samples containing 90 species have been examined. 

PREVIOUS WORK AND ACKNOWLEDGEMENTS 

The areal distribution of benthic faunas is not well known in the 
Chukchi Sea although most of the fauna has been adequately described. 
The earliest studies of the region were conducted by the International 
Polar Expedition to Point Barrow, Alaska, 1881-1883 (Ray, 1885). 
Their main task was meteorological in nature, and they were not well 
equipped to study the biology. W.H. Dall did identify and list 33 
species and 2 varieties of mollusks collected by this expedition, 
over two-thirds of which were beach collected (Dall, 1885). The 
Canadian Arctic Expedition of 1913-1918 collected 26 species and 3 
varieties (all were washed up on the beach) which were reported by 
Dall (1919). 

George and Nettie MacGinitie, while at the Naval Arctic Research 
Laboratory at Point Barrow, carried out the first extensive dredging 
operation of the sea floor in the Arctic north of the Alaskan coast 
to study benthic organisms. They used dog teams to haul dredges through 
holes cut in the ice pack. Stations occupied in this manner ranged 
from shoreline to 16 miles offshore. The results were published by 
George MacGinitie (1955), and a complete study of the marine mollusks 
was subsequently published by Nettie MacGinitie (1959) 
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Soviet expeditions of the 1930's collected a large amount of 
data in the Chukchi Sea and on the Siberian coast. Analyses of these 
data were reported by Gorbunov (1952), Ushakov (1952), and Filatova 
(1954, 1957). Other Soviet papers that were useful in identifying 
the molluscan fauna were by Merklin and others (1962) and Petrov (1966). 

Recent reviews of specific fauna are especially useful in 
distinguishing the species of the various genera found in the 
Arctic waters. These include works by E.V. Coan on the Tellinidae 
(1971), F.S. MacNeil on Pectinidae (1967), and Mya (1965) , L. N. 
Marincovich on the Naticidae (1973), and C.M. Nelson on the Neptuneas 
(1974). 

At sea, sampling was carried out with the cooperation of the 
U.S.Coast Guard and the scientists and crew of the U.S.C.G.C. Burton 
Island under the direction of Arthur Grantz. 

Frank Bernard of the Pacific Biological Station, Canada, and 
Andrew Carey, Oregon State University, provided valuable suggestions. 
George and Nettie MacGinitie were kind enough to provide copies of 
their works on the arctic biology. Warren Addicott of the U.S. Geological 
Survey gave guidance in the initial part of the study and was available 
throughout to aid in the identification of the arctic species. 

From the beginning of the study Peter Barnes, Erk Reimnitz, 
Robert Rowland, and Dave Hopkins of the U.S.Geological Survey 
provided valuable guidance , discussion, and funding; to them my 
express thanks. 

STUDY AREA 

The Chukchi Sea is a small (580,000 km 2), shallow (25 to 55 m) 
sea lying between the Arctic Ocean and the Bering Strait, extending 
from near Wrangell Island (long 180 °) to Point Barrow (long 156° W). 
and generally bounded on the north by the 200-m isobath, which lies 
from 485 km (near Cape Lisburne) to about 50 km offshore (near Point 
Barrow) (Ingham and Rutland, 1970). The area studied (Fig.l) extends 
from the Bering Strait to 72°30' north latitude and is bounded on 
the west by the United States-Russia Convention line of 1867, and 
on the east by Point Barrow, Alaska. 

The floor of the Chukchi Sea is a flat, almost featureless plain 
with depths averaging 45 to 55 m and regional gradients of 2 minutes 
or less (Creger and McManus, 1966). Sediment distribution is patchy 
as shown by figure 2. The biota that show a preference for a particular 
sediment type are similarly distributed. 
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Fig. 1. Bathymetric map of the study area in eastern Chukchi Sea. 
(Compiled by L.J.Toimil and S.L.Wallace, U.S.G.S.) 

3 



		

											

ORiGHT 

—70' 

LISBURNE 

DINT HOPE 
PE THOMPSON 

KOTZEBUE SOUND 

APE PRINCE OF WALES 

4' 

0 ocio 200 

KILOMETERS 

1 
I7W 176' 174' 172' 170' 168' 166' 164' 162' 160' 158' 1S6' 

Fig. 2. Texture of bottom sediments expressed in terms of three-
end-member relationship of Shepard (1954). 
(From Creager and McManus, 1967) 
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