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The objective of this research is to provide an integrated program for the definition of ecological 

consequences of resource developments in northern Alaska. The qualitative and quantitative results 

obtained describe the environmental costs incurred by petroleum resource extraction and transportation, 

including interaction of wildlife populations with industrial activities. Information is presented on 

affected populations of arctic foxes, small mammals, and tundra-nesting birds in the Prudhoe Bay oil field 

and along the Trans-Alaska Pipeline and haul road; findings from similar studies from the Colville River 

Delta and other affected habitats; field experiments to determine the sensitivity of lichen communities of 

the Brooks Range to sulfur dioxide concentrations likely to be encountered near pipeline pumping 

stations; and amounts of radionuclides from worldwide fallout in the lichen-caribou-Eskimo food chain. 

Arctic Fox Studies 

Studies were continued on arctic foxes 
(A10pex 1agopus) in the vicinity of the 
Prudhoe Bay 0;1 field. This species is the 
major mammalian predator of the Arctic 
region currently being developed for petro
leum resources and represents an important 
source of income to resident trappers 
throughout the circumpolar region. 

The summer diet content of arctic foxes 
residing in a developed area (Prudhoe Bay) 
were compared with those of foxes in a near
by undisturbed region (Colville River 
Delta). Diets were determined by analysis 
of prey remains found in 627 fox feces col
lected at Prudhoe Bay from 1975 to 1978 and 
956 feces collected on the Colville River 
Delta from 1977 to 1978. Diets of foxes in 
the two areas were generally similar 
(Figure 2.1). As expected, a higher rate 
of garbage consumption by Prudhoe Bay foxes 
was noted. The Prudhoe Bay foxes probably 
ate more garbage than indicated by this 
method of analysis because most garbage con
sisted of processed food (e.g., pastries and 
sandwiches) that was digested completely 
with relatively few remains showing up in 
feces. University of Alaska subcontracted 
studies recorded a 23% occurrence of garbage 
in the feces of a fox family that lived 
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under a large personnel camp at Prudhoe Bay 
and consumed large amounts of garbage food 
items. 

Thirty-five arctic foxes were radio
collared and followed in the vicinity of the 
Prudhoe Bay oil field from October 1979 
through May 1980. Arctic foxes dispersed 
both in the fall and in the late winter to 
early spring. Most juvenile foxes remained 
on their natal home ranges through at least 
January and relatively few participated in 
the fall dispersal. The late winter-early 
spring dispersal involved a larger propor
tion of marked animals and may be related to 
breeding activities. Arctic fox use of the 
Prudhoe Bay area and its associated garbage 
and handout food sources reached a peak in 
December, when large numbers of foxes were 
common around dumps and other facilities 
related to petroleum development. However, 
individual foxes appeared to use well
defined areas and did not move freely 
between garbage sources within the Prudhoe 
Bay area. 

Pennsylvania State University investiga
tors analyzed blood chemistry profiles and 
liver cytochemical parameters of captive 
arctic foxes fed protein-sufficient and 
protein-deficient diets. Foxes fed protein
deficient diets showed a decrease in serum 
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Figure 2.1. Dietary Components Recorded in Arctic Fox Feces Collected at Study Sites in 
Petroleum Resource Development Area (Prudhoe Bay) and Control Area (Colville River Delta) 

urea nitrogen levels and in hepatocyte ribo
nucleic acid and protein contents. Results 
from this investigation demonstrate the fea
sibility of using blood chemical and tissue 
histochemical analyses to examine fox 
health. These studies may be expanded in 
the future to examine specifically some of 
the health effects of garbage consumption by 
arctic foxes. 

Small-Mammal Studies 

Population densities of small mammals at 
Franklin Bluffs and Trans-Alaska Pipeline 
Mile 12 were again estimated by capture
mark-recapture techniques. Totals of 5,940 
and 5,580 trap-nights of effort were made 
at 10 grids of O.5625-ha each at both sites. 
Eight small mammals were captured at Frank
lin Bluffs and 13 were captured at Mile 12 
(Table 2.1), indicating that population den
sities were about the same as last year at 
Mile 12 and had declined at Franklin Bluffs. 
The low populations of these important food 
items for arctic and red foxes did not 
result in increased predation of nesting 
tundra birds at the Mile 12 site, as 
observed last year, but apparently contri
buted to the 50% nest mortality at Franklin 
Bluffs site. 

Nine singing voles (Microtus miurus) were 
radio-tracked for periods of 5 to-rr-days 
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during August on the Franklin Bluffs study 
plot. The purposes of this investigation 
were to evaluate the effects of the Trans
Alaska Pipeline on small-mammal movements 
and to gather information on the ecology of 
small mammals in this region. The original 
intent was to study lemmings (Dicrostonyx 
~roenlandicus and Lemmus trimucronatus); 
owever, due to low population densities of 

these species, emphasis was switched to 
Singing voles. Home range and activity data 
are being analyzed; tentative conclusions 
drawn are that: 1) voles extensively use 
the Trans-Alaska pipeline pad and service 
roads where revegetation efforts have pro
duced dense stands of grasses, 2) the pipe
line pad and service roads did not present 
an impenetrable barrier to vole movements, 
3) bred females tend to have smaller home 
ranges than either nonbred females or males, 
4) female home ranges overlap, and 5) voles 
tend to be active throughout the day, 
although periods of hot weather reduce 
activity. 

Tundra-Nesting Bird Studies 

A late spring season following heavy 
snowfall periods and a cool summer with per
sistent northeast winds, low clouds and fog 
combined to delay by 7 to 10 days the nest
ing of tundra birds in the study areas at 
Franklin Bluffs and Trans-Alaska Pipeline 



Table 2.1. Small Mammals Captured at Franklin Bluffs and Trans-Alaska Pipeline 
Mile 12 from July 9 to August 24, 1980 

Tundra Singing 
Site Vole(a) Vole(b) 

Franklin Bluffs 1 
Mile 12 9 

(a)Microtus oceonomus 
(b) Microtus miurus 
(C)Dicrostonyx groenlandicus 
(d)Lemmus trimucronatus 

4 
0 

Mile 12. Nesting densities (nests per 100 
hal of 15 species were 13% and 20% greater 
than in 1979 at the two sites (Table 2.2). 
Weather and snow cover conditions were simi
lar to those observed during 1976 at Frank
lin Bluffs, but nesting densities of breed
ing birds were three times greater during 
this past season (Table 2.3). 

The "snow fence effect" of the elevated 
portion of the oil pipeline within the Mile 
12 site affected nesting densities more this 
year than in 1979. Deep snowdrifts per
sisted until late June in a band that mea
sured 200 m wide on the west (downwind) side 
of the pipeline and 80 m wide on the east 
(upwind) side. As illustrated by the place
ment of the 136 nests found in the Mile 12 
environs (Figure 2.2), the snow fence effect 

Population 
Varying Brown Density 

lemming(d) lemming(C) (Animals/ha) 

3 
3 

0 1.2 
1 3.5 

denied suitable nesting habitat to the immi
grating birds. A further impact resulted 
from the impoundment of the snowmelt by the 
pipeline road and pipeline pad that extended 
across the natural drainage of the tundra, 
particularly in the northwest quadrant of 
the study area. The accumulation of snow 
and water on the east side of the buried 
portion of the pipeline prevented nesting 
birds from using about six ha of habitat 
available to them during 1979. 

Distribution and density of nests at the 
Franklin Bluffs study site were similar to 
those of 1979; the only major change was an 
increase in numbers of pectoral sandpiper 
nests, particularly in the area west of the 
haul road (Figure 2.3). More nesting birds 
appeared to adjust to the wet habitat 

Table 2.2. Comparison of Tundra-Breeding Bird Densities in Wet Coastal Tundra 
(Trans-Alaska Pipeline Mile 12) and Inland Coastal Tundra (Franklin Bluffs) Habitats 
During 1979 and 1980 

Nests per 100 ha 

Wet Coastal Tundra Inland Coastal Tundra 

Species 1979 1980 1979 1980 

Arctic loon 3 3 0 0 
White-Fronted Goose 2 2 1 1 
Willow Ptarmigan 2 1 1 4 
Rock Ptarmigan 0 0 1 5 
American Golden Plover 1 2 11 13 
Pectoral Sandpiper 30 37 1 8 
Northern Phalarope 5 10 2 2 
Red Phalarope 5 3 0 0 
Buff-Breasted Sandpiper 0 0 5 7 
Bar-Tailed Godwit 0 0 3 3 
long-Billed Dowitcher 1 3 0 0 
Semipalmated Sandpiper 22 36 2 1 
Dunlin 6 4 0 0 
Stilt Sandpiper 3 5 1 2 
lap land Longspur 45 44 26 25 

Totals 125 150 54 71 
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Table 2.3. Nesting Densities of Breeding Birds During the Period 1976-1980 at 
Franklin Bluffs Study Site, Northern Alaska 

Species 1976 

American Golden Plover 
Pectoral Sandpiper 
Buff-Breasted Sandpiper 
Long-Billed Dowitcher 
Semipalmated Sandpiper 
Redpoll 
Lapland Longspur 
Other 

Totals 

conditions imposed by the impoundment of 
natural drainage caused by the haul road. 
Several species, particularly American 
Golden Plovers, have now adapted to the 
disturbed habitat along the buried oil 
pipeline that traverses the Franklin Bluffs 
site. 

5 
0 
1 
2 
2 
2 
8 
2 

22 

Bird-banding efforts placed 670 new 
marked birds into the populations at Frank
lin Bluffs, Mile 12, and Prudhoe Bay. Of 
these, about 30% were adults captured on 
nests and 70% were fledglings from those 
nests. Color marks were coordinated within 
family groups, and family movements to feed
ing areas were documented. The returns of 
55 birds banded in previous years provided 
information on pair fidelity, nest site 
tenacity, and population dynamiCS. A semi
palmated sandpiper recaptured at Prudhoe Bay 
for the fifth time in eight years has con
tinued to nest within a l-ha area and has 
remained mated to the same bird after losing 
her original mate. Other band recoveries 
have shown that the wintering ground for 
these sandpipers is in northeastern South 
America. These data verify that the prefer
ence of tundra-nesting birds for certain 
critical habitats and their behavioral pat
terns may be affected by resource develop
ments, and it also illustrates the appreci
able geographic range of the birds affected. 

Lichen Studies 

Arizona State University subcontractors 
completed studies on photosynthetic patterns 
and sulfur dioxide sensitivity of Cladonia
Cetraria lichen communities at Anaktuvuk 
Pass and initiated new research on photosyn
thetic and nitrogen fixation activity of 
Stereocaulon alpinum, an important lichen 
occurring in mature and successsional upland 
tundra mats. Approximately 1500 nitrogen 
fixation samples and 1700 photosynthetic 
(14C) samples were collected and returned to 
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Nests ~er 100 ha 

1977 1978 1979 1980 

5 7 11 13 
8 2 8 
6 10 5 7 
2 0 0 0 
6 2 2 1 

0 1 0 
14 18 26 25 

3 12 16 17 

45 51 62 71 

the laboratory for analysis. These studies 
are important because they define the criti
cal parameters in biological nitrogen fixa
tion in arctic ecosystems and determine the 
implications of an ecosystem's sensitivity 
to sulfur dioxide. These data will compli
ment past studies that have shown that atmo
spheric concentrations of 0.5- to 1.0-ppm 
S02 are sufficient to interdict photosynthe
tic capability in tundra lichens. These 
lichens, which are important winter foods 
of caribou, show no apparent recovery two 
years after fumigation. 

Radiation Ecology Studies 

Cesium-137 concentrations in Anaktuvuk 
Pass Eskimo adults during February were 0.80 
± 0.39 (S.D., n=59) nCi/kg, essentially the 
same as one year ago and 50% greater than 
average values measured during June, 1979. 
This reversal of seasonal pattern from that 
documented during the previous 15 years of 
study resulted from continued restriction of 
caribou meat consumption due to hunting reg
ulations and constant employment in village 
construction activities. Current radiation 
exposures to Anaktuvuk Pass adults from 
worldwide 137Cs fallout obtained from caribou 
meat in their diet average about 10 mrem 
above background, which is about one-fif
teenth that received from the relatively 
high body-burdens observed during the years 
(1964 through 1966) of maximum fallout depo
sition and greater dependency upon caribou 
for food. 

As a result of these cultural changes, 
the emphasis of study has changed to deter
mination of transuranic elements in the 
basic elements of the arctic ecosystems. 
Whole-body counting of the Eskimo residents 
was terminated and sampling of carnivores 
discontinued because of the drastically 
reduced caribou harvest. Samples of surface 
soils and lichens were obtained at long-term 
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Figure 2.2. Nest locations of Tundra Bird Species During 1980 at Trans-Alaska Pipeline Mile 12, 
Northern Alaska 
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Figure 2.3. Nest Locations of Tundra Bird Species During 1980 at Franklin Bluffs, Northern Alaska 
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sites and returned to the laboratory for 
separation and radionuclide analysis. Com~ 
parable soil and lichen samples were col
lected at Thule, Greenland, sites during 
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August, 1979, and processed for radiochemi
cal analyses to describe the behavior of 
transuranic elements in the Alaska and 
Greenland environments. 


