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PREFACE

In recent years, petroleumrelated interests have expanded eastward
fromthe Prudhoe Bay region of Arctic A aska and have been anxious to
undertake seismc and exploratory drilling programs in the Arctic National
Wldlife Refuge and adjacent nearshore waters. Partly in response to the
accel erated interests, the National Cceanic and Atmospheric Administration
(NOAA], COfice of Marine Pollution Assessnent, Juneau, Al aska, sponsored a
wor kshop in autumm 1981 to discuss the extent of current know edge
concerning biol ogi cal and physical processes in the |agoons and adjacent
nearshore waters along the east coast of the Alaskan Beaufort Sea. During
the workshop a series of hypotheses and conceptual nodels were generated
by the participating scientists. These hypotheses and nodels were
compared and contrasted with those previously described fromlocations
farther west (e.g. Sinpson Lagoon-Prudhoe Bay area). A report of this

wor kshop was prepared by Truett (1982).
In early spring 1982, NOAA issued a request for proposals to conduct

a program of scientific research in the eastern Alaskan Beaufort Sea that
included (1) a review of relevant information fromthis area and (2)
appropriate conparisons with results of other research conducted at other
| agoon and nearshore locations along the coast of the Alaskan Beaufort Sea
in recent years. Thus, the proposed extensive study area included the
bays, lagoons, and nearshore waters of the Al askan Beaufort Sea from Pt.
Barrow to Demarcation Bay. The intensive study area included the bays,
| agoons and nearshore waters of the eastern A askan Beaufort coast from
Barter Island to Demarcation Bay.

In early summer 1982, LG Ecol ogical Research Associates, Inc. (LQ),
in conjunction with Science Applications, Inc. (SAl), Tetra Tech, Inc.,
and the institutes of Marine Science and \Mter Resources, University of
Al aska, was awarded a contract to conduct the proposed research. The
program involved interdisciplinary research in the follow ng disciplines:

physi cal oceanography, neteorol ogy, chemstry (nutrients, primary
production and trophic energetic) and marine biology (invertebrates,

fisheries, and marine manmmal s and birds).
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The overall objectives of the programwere to characterize the
physi cal environnent and the extent of biological use of |agoons and
nearshore waters in the eastern Beaufort Sea of Al aska.

Ancillary biological. data were to be collected in Sinmpson Lagoon and
conpl enentary meteorol ogical data were to be collected as far west as Pt.
Lay, along the Chukchi Sea coast and as far east as Herschel Island, Y.T
and Inuwik, NW, Canada. These ancillary data were thought to be critical
to allow valid conparisons of results over broad geographic areas from
past years, given that the range of year-to-year variation in nost
processes in the ArcticLis typically large.

Two field prograns were conducted. The first was fromlate July
through md-August 1982; the second was frommd- to |ate Septenber 1982.
The base of field operations was the U S. Fish and Wldlife Service
(USFW6) Field Station (abandoned DEW Station) at Nuvagapak Pt. (Beaufort
Lagoon). Field research in this area was focused on three nearhby
| agoons- - Pokok Bay, Angun Lagoon and Beaufort (Nuwagapak) Lagoon--and the
bl ock of adjacent nearshore marine water extending 20 n m offshore, from
Barter island to Demarcation Bay (Fig. 1).

Detailed illustrations of sanpling sites are presented as appropriate
In the various Chapters of this report. Details of biological and
physi cal properties of the area of study appear in the follow ng
disciplinary sunmaries of research findings.

Marine Mamals and Birds Few marine birds or mammals were recorded
during aerial surveys of nearshore marine waters in August, except that a
significant number of bearded and ringed seals were recorded throughout
the study area on 4 August. On all survey dates in August, ice was
present in virtually the whole study area fromBarter Island to the
Al aska- Canada border. Few marine birds and mammal s were recorded during
the second sanpling period (15-23 Septenber) until 22 Septenber, when 120"
bowhead whal es were observed on- and off-transect in the eastern half of
the study area. Mst of these whales (91, 71$) were on-transect. Based
on conservative density extrapolations, at |east 281.5 bowheads were
estimated to be present in the eastern half of the study area on 22

Sept enber .
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There was no evidence during this study that bowheads, or ot her
marine mammual s or birds, were concentrating (to feed) in any particul ar
part of the study area. However, the aggregation of bowheads in the
eastern half of the study area on 22 Septenber was one of the |argest
records during the last half century. Bowheads were recorded in waters as
shallow as 10 mand as close as 40 mfromshore in the study area. This
1s much closer to shere and nmuch shal | ower than has been recorded
el sewhere in the Al askan Beaufort Sea.

Oldsquaws were the nost abundant birds recorded in |agoon habitats in
t he Beaufort (Nuvagapak) Lagoon study area. Densities of this species
were highest along md-lagoon and mainland shoreline transects in the
study area, which was a different distribution of ol dsquaws than had been
found in other recent investigations in this area, and in investigations
in other |agoons along the central Alaskan Beaufort Sea coast.

Red- necked (northern) phalaropes (primarily feeding juveniles) with
smal | er numbers of red phalarcpes and sanderlings Wwere the most abundant
birds recorded along barrier zsland shoreline habitats in August. Only
gl aucous guiis were recorded in significant densities al ong nainland
shoreline transects in this study; several pairs nested adjacent to this
transect.

The diets of feeding oldsq:aws and phalarcpes collected in this study
were Simlar to those of birds collected in Sinpson Lagoon along the
central Alaskan Beaufort COast in qgyy and 1978. Both mysid and amphipod
crustaceans were inportant itens in the diets of both cldsquaws and
phalaropes. A larger proportion of small cottid fish (sculpins) was
present in the diets of oldsquaws and phalaropes in the Beaufort Lagoon
area than in other coastal |agoons investigated. Some fish were taken in
shoreline habitat sanpl es wherephalaropes were feeding when they were
collected, but no fish were present in drop net sanples teken where
f eedi ng oldsquawswerecol | ected. Mysids and amphipeds (primarily
Gammarus setosus) and Sone benthic Or gani sns (polychaete worns) domi nated
habitat sanples where feeding ol dsquaws were col | ected.
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Fish. The lagoons of the eastern A askan Beaufort Sea are used by
anadromous (arctic ciseo and arctic char) and marine (arctic flounder and
fourhorn seulpin) fish for feeding on epibenthic invertebrates during the
open-water season, simlar to lagoons in the central Al askan Beaufort.
The absence of |east eisco, broad and hunpback whitefishes in the eastern
Beaufort conpared to areas farther west is attributed nore to the |ack
of spawning populations in nearby rivers than to the absence of required
habitat in the nearshore waters. Large individuals of arctic eisco,
arctic char and fourhorn seculpin occur in simlar abundances in all
| agoons sanpled from Pt. Barrow, Al aska, to the Mackenzie River Delta,
NWT. Smaller individuals of these species were less uniformy distributed
anong coastal habitat types.

Invertebrates. Laboratory anal yses of invertebrates sanpled from
Angun Lagoon indicated that the same two species of mysids (M¥sis
litoralis and M. relicta) nost conmon in the Sinpson Lagoon area al so
predom nated in the eastern Beaufort study area._ Gammarus setosus and
Corophium sp. Were the two domi nant amphipeds in the eastern Beaufort
study area, whereas Onisimus glacialis was the predom nant amphiped in the
Sinpson Lagoon area.

Al though total. biomass of epibenthic organi sms was relatively |ower
in &ngun Lagoon than had been found in Sinpson Lagoon in 1978 (1034 vs.
1553 Ny wet weight/m?) food (in the form of these invertebrate organisns)
probably was not a |imting factor for vertebrate consumers (fish and
birds) during the open-water period along the eastern portion of the
Al askan Beaufort coast.

Nutrients, PrimarV Production and TrophicEnersetics. Annual primary
production inthe Beaufort Lagoon area was approximately 25$ of thatin
the Sinpson Lagoon area {2.0 vs 6 g c/m~2.yr=1), Terrestrial inputsof
energy were inportant to food webs in the Beaufort Lagoon area and were
responsi bl e for 50-80% of the carbon in sanples of arctic eiseo and an
arctic flounder. This is in contrast to Sinpson Lagoon where terrestrial
carbon was uninportant to marine trophiec energetic. This difference my
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be due to the lower iz situy primary production relative to terrestrial

carbon inputs or may be due to recent inmmgration (by the arctic cisco)
from overwintering areas where freshwater and terrestrial food sources
dominate. The arctic flounder, as a predator of benthic invertebrates, is
probably reflecting the energy sources supporting polychaetes and ot her

infauna of the |agoon sedinments. Pelagic primary production supports
of fshore food webs. The relatively high productivity along the Beaufort
Sea coastline may be due to periodic upwelling and a recycling of
terrestrially-derived nutrients. Nutrient regeneration and vitrification

processes are evident beneath winter ice cover.

Mesoscale Meteorology. Wnds recorded at the Barter Island DEW
Station can be used to predict winds at Beaufort Lagoon, thus allow ng
extrapol ation of these data to the study area for periods before and after
the study period (August). The study period in 1982 was meteorologically
atypical in that west w nds occurred nore than usual. This atypi cal
situation prevails in this area during August in about 2 of every 10
years. The persistence of strong west w nds during August acted to
elimnate a shall ow pycnocline in |agoons in the study area.

The bl ockage of airflow by nearby nmountains and the effectsof sea
breezes in the study area act to conplicate accurate” predictions of
surface winds from syntoptic weather charts and could |ead to errors as

great as 1800 in stress application.

Pnysical Oceanography. Flushing efficiencies of pulsing and limted
exchange lagoons found in the eastern Beaufort Sea are considerably | ower

than those of the open |agoons farther west (e.g. Sinpson Lagoon) and may
rely on extreme lccal wind events to effect rapid exchange of |agoon and
nearshore waters.

The major driving mechanismfor water exchange and transport on the

inner shelf of the eastern Al askan Beaufort Sea,including the nearshore
and | agoon systens, is derived from atnospheric forcing. The windfield

determnes both the direction and the intensity of the |ongshore current,
the retention or renoval of warm nearshore waters fromthe coast, the
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vertical mxing and horizontal exchange of |agoons, and (probably nost
inmportantly) the movenent of ice and water on and off the nearshore
region. In the western Beaufort this inplies that year-round nean
conditions will be very simlar with prevailing winds primarily fromthe
east. But in the eastern Beaufort, winds are bimedal with prevailing
winds fromthe west through the fall and winter and fromthe east in the
spring and summer. Storns tend to produce winds from the northwest in
both regions and can result in strong longshore currents, especially in
the fall when a |arge expanse of open water exists along the Beaufort

coast.
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