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The objective of this research is to provide an integrated program for the definition of ecological con
sequences of resource developments in northern Alaska. The qualitative and quantitative results 
obtained describe the environmental costs incurred by petroleum resource extraction and transporta
tion, and the interaction of wildlife populations with industrial activities. Information is presented 
on: affected populations of arctic foxes, small mammals, and tundra-nesting birds along the Trans
Alaska pipeline and haul road; field studies on the nitrogen fixation patterns of lichens; and on 
amounts of radionuclides from worldwide fallout in the lichen-caribou-Eskimo food chain. 

ARCTIC FOX STUDIES 

Personnel at the University of Alaska and 
Alaska Division of Public Health (E. Follmann 
and D. Ritter, respectively) are currently 
determining the incidence of rabies, canine 
distemper, and canine hepatitis in 326 arctic 
fox (Alopex lagopus) heads collected from 
trappers at Barrow, Alaska, from 1977 to 1980. 
A number of animals have been examined; how
ever, reductions in manpower at the Disease 
Laboratory have extended the period required 
for analysis. Disease incidence will be com
pared to animal age and population density. 
The results will be useful in understanding 
the epidemiology of these diseases in north
ern regions. Rabies is enzootic in arctic 
fox populations and becomes a significant hu
man health hazard in years of epizootics. A 
number of Prudhoe Bay oil field personnel are 
exposed to and treated for rabies in years 
when this disease is epizootic. This problem 
is compounded by the concentrations of foxes 
at Prudhoe Bay that are attracted to garbage 
food sources. 

SMALL-MAMMAL STUDIES 

A second season of radio-telemetry studies of 
the singing vole (Microtus gregalis) was con
ducted on the Franklin Bluffs study plot. 
The purposes of this investigation were to: 
1) evaluate the effects of the Trans-Alaska 
pipeline on small-mammal movements, 2) gather 
information on the ecology of small mammals 
of this region, and 3) evaluate radio-telem
etry techniques for future tracking of small 
mammals during the winter when extensive oil 
and gas exploration activities disturb large 
areas of small-mammal habitat. Twenty-two 
voles were radio-collared during June and 
July. Marked voles heavily used the fertil
ized and revegetated areas along the pipeline. 
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Revegetated areas directly above the buried 
pipe "green-up" early in the season, presum
ably due to heat radiated from the pipe, and 
vole movement to and use of these green areas 
was extensive. Unvegetated gravel areas on 
the pipe pad appeared to restrict the daily 
movement of voles; however, voles did cross 
these open areas during dispersal. Dispersal 
movements of up to 775 m were observed shortly 
after snow melt. Five of 22 (23%) voles ra
dio-collared during 1981 were predated. Ana
lysis of vole home-range data for the 1981 
field season is underway. The home-range size 
for voles tracked in 1980 (N = 9) was 0.24 + 
0.19 ha. Females had smaller home ranges -
(0.11 + 0.08 ha; N = 5) than did males (0.39 
+ 0.18-ha; N = 4). Continuous monitoring of 
eight voles for periods of 3 to 12 days during 
1981 showed that they were active an average of 
59% (range: 44% to 73%) of the time. Voles 
were generally active throughout a 24-hour 
period, although hot weather tended to reduce 
activity. 

BIRD STUDIES 

Field studies of tundra-nesting birds in the 
vicinity of the Trans-Alaska pipeline and haul 
road began on May 28, at which time snow cover 
was complete at both the Franklin Bluffs (FB) 
and Trans-Alaska Pipeline Mile 12 (TAP/M12) 
study sites. Snow cover phenology this year 
at the TAP/M12 study site was about 5 days 
earlier than in 1980 and 14 days later than in 
1979; notwithstandin9, the first full clutch 
of a Lapland longspur (earliest breeding bird) 
in 1979 it was June 6; in 1980 was June 12; 
and in 1981 it was June 4. This illustrates 
the adaptation of tundra-nesting birds to 
stressful environmental conditions. 

The TAP/MI2 site was altered this year in or
der to evaluate bird nesting densities prior 



to the proposed construction of the Alaskan
Canadian natural gas pipeline . The study plot 
now is 110 ha in area, approximately rectan
lar in shape, with the recently added 27-ha 
strip in the northeast corner that intercepts 
the gas pipeline alignment (Figure 1). 

Nesting densities (nests per hectare) on the 
east (upwind of prevailing direction) side of 
t he study area were 28% greater than on the 
west (downwind) side of the area, which was 
consistent with 1979 and 1980 observations. 

Th i s illustrates the continuing effect of the 
Trans-Alaska pipeline on nesting phenomena of 
tundra-nesting birds . 

TRANS-ALASKA 
OIL PI PEUf'.I 

The west side of t he area i s subj ect t o an 
unusual accumulat ion of snow i n a 250-m wide 
corridor along t he aboveg round pipeline as a 
result of the "snow fence ef f ect," and to i n
terdiction of normal r unoff patterns of snow
me lt by t he pipe l ine access roads and pipe 
pad s. Dur ing the past t hree years of study, 
we have docume nt ed a progressive displacement 
of nesting bi rd s away f rom the flooded west 
side of t he study plot . Onl y some of the 
l ater-nest i ng spec ies such as northern phala
ropes and the second, "late wave," of female 
pectora l sandpiper s can uti li ze the habitat 
cl ose to the pipel ine . Increasing numbers of 
nort hern phalaropes have been using the TPAI 
M12 site, whic h verif ies t he transition to 
wet ter habitats (Table 1) . 
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FIGURE 1. Trans-Alaska Pipeline Mile 12 Bird Study Plot, Altered from the 1980 Configuration to Allow an Evaluation of 
Bird Densities Prior to the Proposed Construction of the Alaskan-Canadian Natural Gas Pipeline 
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TABLE 1. Nesting Densities of Breeding Birds During the 
Period 1979 to 1981 at Trans Alaska Pipeline Mile 12 Study 
Site, Northern Alaksa 

Nests per 100 ha 

Species 1979 1980 1981 

Ardic Loon 3 3 3 
American Golden Plover 3 2 2 
Pectoral Sandpiper 28 37 24 
Dunlin 3 3 3 
Semipalmated Sandpiper 20 35 20 
Northern Phalarope 3 10 17 
Lapland Longspur 27 35 36 
Other 4 5 9 

Total 88 130 114 

At Franklin Bluffs, the overall population 
density of breeding birds was 59% and 57% 
greater than those observed in 1979 and 1980, 
respectively. Eight of the 13 most common 
nesting species occurred in the highest den
sities recorded in six years of study, and 
only buff-breasted sandpipers were below the 
six-year mean. The steady increases in nest
ing densities of major species (Table 2) from 
1976 to 1981 suggest that the tundra bird pop
ulations may be reestablishing territories in 
areas disturbed in 1975 and 1976 by pipeline 
construction-related activities. Northern 
phalaropes were found in modest numbers nest
ing in habitats that have been altered by im
pounded drainage behind the haul road. Con
versely, the deposition of wind-blown dust on 
the downwind (west) side of the haul road has 
apparently reduced nesting densities in the 
-15 ha affected by dust-fall, as indicated by 
contrasting densities of one nest per 3.75 ha 
in the dust-fall area compared to one nest 
per 2.05 ha in the rest of the study area. 

Nesting success was substantially lower this 
year than last, declining to 37% at TAP/M12 
and to 28% at FB. Major losses were to a red 
fox and ravens at FB and to an arctic fox and 
jaegers that foraged over the TAP/M12 site. 
The lower production was reflected in numbers 
of birds banded. Totals of 141 and 472 new 
bands were applied at FB and TAP/M12, respec
tively. Six previously banded birds were re
captured at FB and 42 were recaptured at TAPI 
M12, providing additional data on nest site 
tenacity in five species. Trapping of adult 
and fledging Lapland longspurs by use of spe
cial traps provided better documentation of 
territorial phenomena and provided the first 
firm evidence of polygamy in that species. 
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TABLE 2- Nesting Densities of Breeding Birds During the 
Period 1976 to 1981 at Franklin Bluffs Study Site, Northern 
Alaska 

Nests per 100 ha 

Species 1976 1977 1978 1979 1980 1981 

American 
Golden Plover 5 5 7 11 13 12 

Pedoral 
Sandpiper 0 8 2 8 8 

Buff-Breasted 
Sandpiper 6 10 5 7 5 

Long-Billed 
Dowitcher 2 2 0 0 0 0 

Semipalmated 
Sandpiper 2 6 2 2 2 

Redpoll 2 0 0 5 

Lapland 
Longspur 8 14 18 26 25 33 

Other 2 3 12 16 17 14 

Total 22 45 51 62 71 79 

LICHEN STUDIES 

Arizona State University subcontractors (Dr. 
T. H. Nash, Dr. T. J. Moser and Ms. A. Olaf
sen) continued field and laboratory stUdies 
of lichen communities of Anaktuvuk Pass. The 
nitrogen fixation and photosynthetic patterns 
of lichens (Pe1tigera canina and Stereocau10n 
tomentosum) were studied for eight to ten 
24-hour periods between mid-June and mid
September. Approximately 2000 samples were 
collected for laboratory analysis. These 
studies are important because they define the 
critical parameters in biological nitrogen 
fixation in arctic ecosystems and determine 
the implications of an ecosystem's sensitiv
ity to sulfur dioxide. These data will com
pliment ongoing studies that have shown that 
atmospheric concentrations of 0.5 to 1.0 ppm 
S02 are sufficient to interdict photosynthe
tic capability of tundra lichens. Lichens 
are a critical winter food of caribou and are 
an important source of useable nitrogen to 
arct ic ecosystems. 

RADIATION ECOLOGY STUDIES 

The long-term investigation of worldwide fall
out of strontium-gO and cesium-137 in the 1i
chen-caribou-Eskimo food chain in Anaktuvuk 



Pass was summa1i 7ed for the period 1962 to 
1979 now that j Cs body burden measurements 
of the people h,ve been terminateo. The in
formation on 13 Cs explained the structure and 
function of the cesium concentration process 
and described the impacts of ecological~ cul
tural, and political factors upon the Ij7Cs 
body burdens and resultant radiation doses to 
the Eskimos. Maximum 137Cs concentrations of 
-20 nanocuries (nCi) per kg body weight oc
curred in 1964 and decreased to -0.5 nCi/kg 
in 1979, largely because of cultural and ~o
litical factors. Radiation doses from 13 Cs 
body burdens during the study period ranged 
from 60 mrad/year in 1962 to -140 mrad/year 
between 1962 and 1964 and decreased to 8 mrad/ 
year in 1979. Tracer kinetics of 137Cs pro
vided unusual opportunities to calculate: 
1) half-times of this radionuclide in lichens, 
caribou, wolves and Eskimos; 2) consumption 
rates of lichens by caribou on winter ranges; 
3) consumption rates of caribou meat by Eski
mos; and 4) provided insight into the cul
tural change of the Anaktuvuk Pass people. 

Strontium-90 concentrations in skeletons of 
Anaktuvuk Pass residents during 1954 through 
1979 were predicted from two models based on 
the Sr kinetics in human bone and the esti
mated annual 90Sr ingestion rates via caribou 
meat, which were provided by the 137Cs kine
tics data. Predicted skeletal burdens of 
adult Eskimos gradually increased through 1961 
and then rapidly achieved maximal values be
tween 1964 and 1966. This increase reflects 
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fall-out 90Sr levels in caribou meat that con
tributed 80% to 97% of dietary 90Sr intake. 
Concentrations of 90Sr in male Eskimo bone 
samples were similar using either model. Pre
dicted values in vertebrae of adult Eskimo 
males were slightly lower than values reported 
in New York City adults until 1970, when 90Sr 
in Eskimo samples declined by 9% per year, 
while samples from adults in New York City and 
San Francisco declined by 6% and 5%, respec
tively. Predicted skeletal burdens in Anak
tuvuk Pass residents born in 1954 and 1959 
were maximal in 1971 and 1974, respectively; 
concentrations in children born in 1964 were 
still increasing in 1979 but had "achieved a 
lower level than older-age cohorts. Estimated 
radiation dose rates to adult skeletons during 
1964 to 1966 were 13 to 15 mrad/year based on 
predicted vertebrae 90Sr concentrations. 
Those dose rates were 1% of recommended Inter
national Commission on Radiological Protection 
(ICRP) limits for general populations. Papers 
summarizing our research have been accepted 
for publication in Health Physics. 

A series of vegetation samples obtained from 
the Western Arctic Caribou Herd summer range 
between 1964 to 1971 were retrieved from the 
sample library and submitted for transuranium 
radionuclide analyses. Sample analyses will 
provide a series of concentration ratios for 
plutonium-238, -239, and -240 and americium-
141 in arctic ecosystems during a period of 
substantial worldwide fallout deposition. 


