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Executive Summary

This docement comprises an inventory of arctic
fox den locations in the Prudhoe Bay region of north-
ern Alaska and synthesizes available information on
the use of fox dens during the period 1975-1992. De-
velopment of a Geographic Information System (GIS)
database of den locations was initiated in 1991 and
continved during 1992, Den sites were located from
historical records, aerial surveys, ground reconnais-
sance, and interviews with oil-field workers and envi-
ronmental scientists active in the region in recent
years. The GIS database currently includes 86 “natu-
ra]” fox dens in the region between the Milne Point
Road on the west and Bullen Poiat on the east, and in-
larid approximately 24 km. An additional nine “artifi-
cial”. den sites (in or associated with. man-made
structures), all believed to represeat “secondary” dens
(rather than whelping dens), were located in 1992. At a

minimum, 45-58% of the natural dens in the study area
were used for whelping in 1992, However, of the 49
fox families this figure represents, only 26 (53%) were
known to have survived through early August 1992
Many pups were known to have been killed by preda-
tors (golden eagles and brown bears); starvation and
disease are additional factors probably contributing to -
mortality.

At present, the estimated density of dens in the
study area is 1/31.2 km?. The estimated dénsity of dens
in the Prudhoe Bay Unit is 1/13.4 km?. Differences in.
accessibility between developed and undeveloped por-
tions of the study area precipitated differences in
search effort and may have affected density estimates.
Additional years with similar search efforts will allow
estimates of the proportion of natural dens that have
been located in various parts of the study area.
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Inventory of Arctic Fox Dens
in the Prudhoe Bay Region, 1992

INTFIODUCTION
In 1991, BP Exploration {Alaska) Irlc (BPX) initi-
ated a program to develop a Geographic Information

System (GIS) database of arctic fox (Alopex lagopus):
den sites. That program synthesized historical informa- .

tion on the locations and use of den sites, initiated
searches for current dens, and successfully: ééiablished
a database for long-term investigations of the density
and productivity of arctic foxes between the Kuparuk.
and Sagavanirktok rivers (Burgess and Stickney 1992)
In 1992, BPX contintied the den surveys, expandmg
the area covered by the GIS database, with: the-long- -
term goal of evaluatmg vanous predl,ctsmts mgardmg
the impacts of oil devclopnwnt on arctic foxes. This*
volume provides an mvmtory of arctic fox den loca- -

tions in the coastal region (inland to approximately 24

km) between approximately the Milne Point Road on
the ‘west and Bullen Point on the east (Figure 1). A
more comprehensive treatment of the scientific inves-
tigations conducted for this program appears -under
separate cover (Burgess et al. 1993).
The GIS database is an integral part of compulsory
“spill response plans” for envuonmcnta]ly sensitive
areas, which include fox dens. The GIS database in-
cludes records of annual use of dens, enabling evalua-
tion of density of breeding individuals.
knowledge of den locations will facilitate evaluations
of annual productivity of foxes in the region, the cap-
ture and marking &f breeding adults and pups, and be-
havnoral observations.

STUDY AREA

The Prudhoe Bay Unit (PBU, east and west operat-

Precise

ing arcas, 805.1 km?), as defined by development
leases, constituted the “developed” portion of the study
area. Unit boundaries were expanded to inclnde entire
townships on the edges of the PBU. Adjacent town-
ships with little or no development, primarily to the

. southeast of the PBU, constituted the “undeveloped”

portion of the study area (1876.2 km?), which is geo-
morphologically similar to the developed portion. The
“undeveloped” portion of the study area includes alt of
. theé Duck Island Unit (3.86 km?) and part of the
Kuparuk River Unit (9.76 km?); however, develop-
fnent associated with these units in the study area is re-
stricted o access roads. Portions of other development
units included in the study area remain undeveloped.

" “The southem and eastern boundaries of the study area

were determined by the distribution of habitats broadly

similar to the coastal wet tundra dominant in the PBU.
“The specific characteristics considered included eleva-

tion, drainage, and relief or microtopography. The
Prudhoe Bay region is dominated by moist-wet -
low-relief, habitats, interspersed with numerous dry

. icrosites, “including pingos, bird mounds, and low
ridges. In a broad sense, these characteristics were used

10 determine the southern and eastern boundaries of the

. study area,

METHODS

1991.Surveys

_ Priof to €onducting surveys of den sites in 1991,
we. obtained maps of den locations identified during
1974-1979 by Dr. Wayne Hanson’s group from
Battelle Pacific Northwest Laboratories (under con-
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{nveniory of Arctic Fox Dens in the Prudhoe Bay Region, 1992

RESULTS AND DISCUSSION
By definition, den refers to an underground bor-

row or other sheltered place used by a wild ms.mmal :

the primary function of which is to provide protection
for offspring from weather and predators (Gunderson
1976). Because of the limited availability of appropri-
ate substrate in the far north, arctic foxes typically den
in sites that are used rcgularly. that possess common
morphological characteristics, and that develop chat-

acteristic vegetative cover (Chesemore 1969, Garrott' :

1980). These characteristics make arctic fox dens a
commonly recognized element of arctic tundra, How-

ever, canids (mcludmg arctic_foxes) typically move,

pups o ather locations. at which dens may or may. not
be present. Hence, the terms natal and secondary are

useful to distinguish bétween sites at which pups are

whelped and sites to which pups haye been moved.
In the Prudhoe Bay region, it also is useful to dis-
tinguish between natural and artificial (in or associ-

ated with man-made structures) dens. In any particular

year. natural dens include both active sites (used by
foxes in the current season) and inactive sites. The
abundance of potential artificial den sites in the PBU

and the lack of historical information on their use make

such a distinction meaningless for artificial sites.

Our field methods were capable of locating all
types of dens, but acrial searches were biased toward
matural dens (whether active, inactive, secondary, or

‘natal). ‘Artificial dens could be identified only by report _

or sighting of pups. As used herein, secondary dens
may include active natural dens known not to have
been used for whclpmg (there were none in 1991 or
1992) and artificial Sites at which we obtained no evi-
dence of whc]pmg Secondary deéas do not include ren-
dezvous sites or resting places either of pups or aduits
.if a natural den or stationary amﬁclal structure is not
available for shelter. .
" A total of 86 natural fox dens were located in the
study area (Table 1; F’gure 2). An additional nine arti-

ficial dens were located; in the absence of clear evi-

dence of whel];nng at these sites, ail were designated
secondary dens, indicating that they probably were oc-
cupied afier pups had become mobile, Artificial sec-
ondary dens were located in culverts, utilidors, and
craw] spaces. Not included in either category as dens
were: dumpsters, and culverts or crawl épaces fre-
quented by only a single adult or lone pup. However,
some dumpsters provided both shelter and food for
families of foxes over a substantial duration of time,
and from the foxes’ perspective, probably qualified as

dens. Maps with pnecise den locations are prescnted in
Appcndlx A

Although ﬂymg conditions were poor and com-
plete coverage of the study area was not possible in,
May 1992, the survey results verified lhat ‘mid-May is
the ophmal time to locate active fox dens by aerial sur-
vey. Active dcns were quite conspicuous agamst the
nearly completc snow cover. In contrast, it was much
more difficult to detectand 1denufy fox dens dunng the
July aenal survey. However, both the July survey and
helicopter reconnaissance were requu'ed to identify in-
active den sites, particularly where den occupancy was
low. Together, the three surveys provided.a compre-
hensive census of natural dens in the study area. o

Once located, dens were examined periodically for
evidence of use in the current season (Table 1). Al
though usually simple, these cvaluanons occasnonally
were not straightforward. Problems in determmmg the
status of a den were most frequent when no evaluation
had been madepnﬂr t0 21 July. The most confident de-
tcnmnanons of status could be made for dens located
early in the season and visited on several occasions
during the summer; nearly all such dens were. in the
PBU. In a double-blind test {ground personnel did not
know the previous status of dens), observers during

Table 1. Arctic fox dens in the Prudfive Bay Unit (PBU) and
acfaoéntw:developed tundra-on the Arctic. masta! Plainof
Alaska, 1992 | |

Teotal -No. ln No.. Duislde

Ne. PBU  ofPBU
NATURAL DENS. -
Nata dens® - 39> 2 10
Probabile natal denis® 10 4 6
Secondary dens 6o : o 0
nactive dens 35 27 8
Status in 1992 unknown 2 0 2
Total 86 60 2
ARTIFICIAL DENS? o
Maial dens 0 o = o
Secondarydens . 9 9 0

2 Dens at which the presence of pups was confirmed by sign or
direct observation. '

b Inchdcs one arctic fox den occupled by red foxcs
Dcns that appeared active o at least one visit in 1992, but at
-which the presence of pups could not be confirmed.

d Autificial sites include culverts, utilidors, crawl Spaces, imd
burtows in gravel roadbeds, :
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late July and early August could detect no clear evi-
dence of earlier activity at 5 of 20 dens that were active
during at least two previous visits, These observations
lead to the conclusion that the number of remote dens
that were active early in 1992 probably was underesti-
mated.

At a2 minimum, 45-38% of natural dens in the
study area were used for whelping in 1992 (Table 1).
However, by the titne of the late summer ground recon-
naissance, only 18 dens (21%) in the study area were

still occupied. A small number of litters (27 litters) -

were known to have moved to secondary locations, but
the ultimate fate of most pups from abandoned dens
was unknown. Golden eagles (Aquila chrysaetos) and
brown bears (Ursus arctos) were believed to have
caused abandonment of many dens and deaths of many

pups in 1992. Six whelping dens had evidence of re-

cent excavation by bears and at least six pups from
three dens were known to have been killed by bears.
Golden eagles were observed standing on the surface
of 10 dens during the mid-Tuly survey, and a total of 17

dens had fresh sign of eagles (castings, droppings,
or direct

feathers, characteristic prey remains,
s:ghrmgs} during ground reconnaissance, Carcass ré-

mains characteristic of cagle predation were found at 9.

dens during ground reconnaissance, rcpresentmg 213
_pups.

- It became clear during the ground -rec':qnnaiss.'ange '

that many fox families in the oil field had moved out of
their natal dens’ and into culverts, crawl spaces, and
utilidors nearer to artificial food sources. By the énd of

our caplure effort, it also was evident that territoriality.
was breaking down (arctic foxes are territorial only
during the summer breeding season), because families

were often in close proximity to one another and prob-

ably far from their natal dens. Although we have no .

information on the abundance of natural foods, early

dispersal from natal dens is characteristic of arctic -
foxes during periods of low food avajlablhty___'
(Dementyeff 1958). Consequently, we believe it rea- -

sonable to speculate that litters in remote areas’ may
have dispersed from natal dens in search of food, occu-
pying formerly inactive natural dens (as previously
mentioned, this-type of secondary den was not docu-

mented in 1991 or 1992) or dying from lack of food
prior to ground recoanaissance. It is also possible that

litters were moved to secondary sites lacking natural
dens and thereby escaped detection. However, we can-

not distinguish between the two alternatives for an)-r
specific den or litter, and both probably contribated to
the decrease in den occupancy during 1992, Clearly,

* future evaluation of reproductive cffort (as opposed to

realized production measured as the pups approach in-
dependence) will require closer scrutiny of natal dens
earlier in the season than was possible in 1992.

At the time of the late summer ground reconnais-
saice and trapping effort, a total of 26 arctic fox {and |
red fox) families was known in the study area. As pre-
viously mentioned, 18 natural dens {representing 18
families) were active during fate summer 1992. In ad-
dition, at least some members of a family from one
abandouned den survived in a secondary location (after
a bear excavated the natal den), and seven families
were known only from secondary attificial dens.

The deasity of natural dens in the study area was 1/
31.2 km? (Table 2). The density of natural dens (active
and inactive) and the density of natal dens were consid-
erably higher in the PBU than in areas outside the
PBU. A more comprehensive analysis of these differ-
ences appears in the repert on scientific investigations

. of the arctic fox study program (Burgess et al. 1993).
o NoestImaiecan yet be made of the proportion of dens

missed; however, it is clear that differences in accessi-
bility bétween developed and undeveloped areas led to

._d'if_fqrciat fevels of search effort. Although a consistent
Jevel-of effort over a period of at least three years will
“allpw such an estimate, we believe that few dens were
~ missed and do not believe that additional natural dens
~ found in'the next several years are likely to alter the
_general pattern of higher densities in the PBU.

Table 2. Densities of arctic fox dens in the Prudhoe Bay Unit
(PBI) and adjacent undeveloped areas of the Arctic

' Coastat Plain of Alaska, 1992.

Natai Dens®  All Dens”
PBU 1244k Y13A4k?
Undeveloped Areas 11173 km? L/72.2 km?
Total ' 17547 km*  130.2ka?

® Includes confirmed and probable natat deas (from Table 1).
® Excludes secondary artificial dens (from Table 1).
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Tablo A1. Laoaﬂonmdsamsofmmmamepmsamgfmmws 1976, 1973, and 1985-1992. U ='status
uninown, A = active natal den, N = inaciive, 2 = sﬂeusadassamnda:ydm(notamtafdan}.ﬁ sﬂeusedbymdfaxes,
and2A=amﬂdalsecondaryden{ImownahWn1992). '

Den Latitnde Longitude - Year : ~© Figure
No. N - W) 75 % 1 85 8 8 8 8 9 91 92 No(page
1 70°1804"  148°0319 U U U U U U U A U A N ABQ3Y
2 70°1700" MEO02X41"” U U U U U U U U U A N A0
3 LTI 1475605 U U U U U U U U U A A AWE@D
4 WL621"  148°2P°19° A U A U A N A A U A A  AB@E»
5 1641 48°IT08"° A U N A N A U A U N A AR@E»
6 70°193F 148°4'S3* U © U U U A U U U N N A19@309)
7 70°18200 148°1435 U U U U:-U A 2 A U N. A A28
g 70° 16' 27" 148°18's5 U U U U U U U 2 U U N  A&38(49) .
9 1639 4P 2418 U U U U U U U A U U A AIT@®)
10 70°18'58° 42933 U U U U U U U U U A N Als(Q9)
u 70°2001". 148°2937 U U U U U U U A U N A Al1Z(29
12 70°26'08° 1482734 U U U A A A N N N N A AIB29
13 70°13'13" 148°2948° A U U U. U U U U U A A ASI()
14 0°1207 1483008 N U A U U U U U U U N A5@6
15 70°2324° M4°4TMH A A U U U U U U U U N AsUD
16 We2LS5E 148°4602 A A U U U U U U U A N . AeUm
18 20°19°40"  M48°4T04 N U A U U U U .U U U A AIS@D
20 70°19'3  MEST4 A U U U U U U U U U N A5
2 70°1739"  148°5401" N U U U ¥ U U U U U A A2@3)
3 WeIgse  M®5FI12 N U U U U U U U U U A AIS26
24 70U 444" 4320 A U U U U U U U U A N AUEGH
25 2°15'56"  148°3915° N U A U U U U U U A A - A35(6)
26 - PISLET 453 N U U U U U U U U U A . ABGY
27. 70°13'560  148°4705 N U U U U U U U U U A A3
28 T0°1445" MESFU A U N U U U U U U U A -AUGY
29 T°1F47" - M8°SS06° A U N U U U U U U U A A3
30 70° 10" 15 1484326 N U U U. U U U U U U N A5%(ED
31 70°09°59"  148°39'18° A U U U U U U U U U A AU
33 0°1409"° 48 IS5 U U U U U U R R U 2 R A48
M 0°1207 M4PSZI U U A U U U U U U A A ASS(6H)
37 WU 4F494 U U U U U U U U U U N A2
40 70° 18 28" 4°200" U U U U U U U U U U A A00D
4 T 4P 124 U U U U U U U U U U A AN@ED)
43 TC194T K004 U U U U U U U U U U A A4EH
4 °1933" P44 U U U U U U U U U U N AISED
45 01724 4P 4S U U U U U U U U U U N ABGY
46 70° 16 25 ME#S626 U U U U U U U U U U A - ARER
a7 0185 WP U U- U U U U U U U U 2A AIT(28
48 TPIS4E" 4833477 U U U U U U U U U U 27  A25(6)
49 W  MWE4L0 U U U U U U U U U U N AHES)
50 70° 18' 03" 48°4003 . U U U U U U U U U U ‘A A4Q5
52 0° 16' 59° ¥ 4'3s* - U U U U U U U U U U A A4S
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Table A1 (Cont'd). Location and status of arctic fox dans in the Prudhge Bayregim in 1975, 1976, 1979, and 1985-1992.
U = status.unknown, A = acthve natal den, N.= mmzndtemdassmwdwydm(mwnawm Rsaﬁauﬁedby
red foxes, and 2A = artificial sacondary den fknown only in 1992). -

Den  Latitude Longitnde

]
o ] I

No. (N W) 5 79 85 86" 87 88 29 90
55  TCITIY M U U U U U U U U U U-N A7ED
54 70°2415* M°I13077 U U U U U U U U U U A " A(1Y
55 70°20'51 149°135¢ U U U U U U U U U U N AS19
56 70°21' 22" 149°23s$2* U U U U U U U U U U & AI(18)
57 70°23' (4" M&4Z1I" U A U U U U U U U U N A7
5% - T0°2'56" 148°3346° U- U U U U U U U U U N A2
0 - 70° 1503 43405 U U U U U U. U U U. U 2 A4
62 1°105 H8WH U U U U U. .U U U U U A - AST(69)
6  T0°1S04"  148°20°22* U U U U U U U U U U A AdGD
6. 70712200 MPi44 U U U U U U U U U U N AS36Y
70 70°0SS" MFSZI U U U U U U U U U U N AS(69)
72 70°1536" 149°M4'36¢ U U U U U U U U U U A Ajd
73 PwSse 490925 U U U U U U U U U U N A9
74 J0°W'SYY 4P WZ U U U U U U U U U U N A2
75 P  4FSTI4 U U U U U U U U U U A AS(16
770 F0°2'39"  4¢S226 U U U U U VU U U U U N °AI0@D
7% 70°12'13" 49°08'35 U U U U U U U U U U A A
M 70°05'57 4S84 U U U U U U U U U U A AT@ED
3 00602 148°4605 U U U U U U U U U Y A ANE)
81 70°09 39" 42026 U U U U U U U U U U A ASI(7)
2 WK1 MrIFY Uy U U U u U U U U U A A6
83 0°0912 M08 U U U U U U U U U U A ASOD
8 70° 06" 34 4PI'200 U U U U U U U U U U A AM(E)
85 P08 147°4¥19"° U U U U U U U U U U A A69(80)
8  W°1523"  MFOrSST U U U U U U U U U U N ABGH
87 700948 4772459 U U U U U U U U U U A A8
38 70°1041°  14P30°58° U U U U U U U U U U A A0
89 70° 03" 40" P I U U U U U U U U U U N A7(®ED
% 70°0319 MF®I U U U U U U U-U U U N AT5E6
91 70°0527" MMA'* U U U U U U U U U U N ATI@EH
K 20°08'59"° MT48M4" U U U U U U U U U U N AT
91 00748 147°S¥22 U U U U U U U U U U A A6
94  7°0815T  M48°¢T1 U U U U U U U U U U N A8
% 0°05'55" M47STIS U U U U U U U U U U N A72(83)
97 . T°IF00"  48°31'03 U U U U U U U U U U 24 - A5(56)
9% - 70°19°06" 149°25S58* U U U U U U U U U A A AI3Q4
% TP 146583 U U U U U U U U U U N AT@®8)
100 70° 09" O1" 48105 U U U U U U U U U U A A6TYH
W W17 14PN U U U U U U U U U U-A  ANED
02 764  4PSEISS U U U U U U U U U U A AGH
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Tablg Al (Cont'd). Location and stafus of arclic fox dens in the Prudhoe Bay

in 1975, 1976, 1979, and 1985-1992.

70°°22' 15

B 404"

U = status unknown, A = active natal den, N = lnactive, 2= she used as den (not & naial den), R = site used by
. redfoxes, and 2A = artiicial secondary den (known only in 1992). o
" Dem  Latitwde Lougitude ' Year Figere
" Ne. N T eW) 75 76 79 85 8 87 38 89 9 91 92 No.(page
T104  T0%ITS4  M8°ITSS U U U U U U U U U U A A%OD
105 70°M237T M8 U U U U U U U U U U N AOED
107 WKW 4037 U U U U U U U U U U 2A ASI)
T108  70°19'58"  14FSeS¢ . U U U U U U U U U U A AISQ
109 01323 MP2N U U U U VY U U U U U 2A A52(63)
10 701558 148450 U U U U U U U U U U 24 AB®
11 WS MP420C U A U U U U U U U U U AUD
12 7PNz M IFISY U U U U U U U U U U 24 ASGH
13 P0EST  M8S¥4r U U U U U U U U U U A ATBSES
14 H0°12'22°  148°0340 U U U U U U U U U U N A5
115 HPIT1 dg0E4 U U U U U U U U U U 24 A$D
116 U A U ¥ U U U U U U U Al@
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Figure A15. - Location of fox dens 20, 23, and 108 in Beechey Paint Quadrangle B-4,
Township 11N, Range 13E, Sections 5, 6, 7,’and 8. -
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Fgure A18. Location of fox dens 18 and 44 in Beechey Point Ouadrangle B-3,
Township 11N, Range 13, Sections 1, 2, 11, and 12,
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Figure A17. Location of fox den 47 in Beschey Point Quiadrangle B-3, Township 11N,
Range 14, Sections 3, 4,9, and 10.° '

P



b

au

is

Inventory of Arctic Fox Dens in the Prudhoe Bay Region, 1992

o

bl L T LA B

e 'L'.-’:-jh' I

AGA I a1 B ey . : :
Projection: Mercator /NAD27 DEN NO. 10: 70°18'58"N, 148°20°33 W N Q 1000 ZQPG
DEN NO. 11: 70°20°01"N, 148°28°37'W * R
[ ———— F——a m
o 200 400 600
120,000

Digital aap provided by AeruMap U.S., Inc.;
DEN MO, 12: 70°20°08"N, 14B8°27 34y

based on 1973 photography, updated in 1989,
Map produced by Alaska Biokgicel Research, fnc.
ATR Maptile: T17401.MAP, 30 March 1993

Figure A18. Location of fox dens 10, 11, and 12 in Beechey Point Quadrangle B-3,
Township 11N, Range 14E, Sections 1, 2, 11, and 12.
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Figure A19. Location of fox den 6 in Beechey Point Quadrangle B-3, Township 11N,
Range 15E, Sections 1, 2, 11, and 12. :
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Figure A20. Location of fox den 40 in Beechey Point Quadrangle B-4, Townshlp 11N,
Range 11E, Sections 15, 16, 21, and 22.
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Figure A21. Location of fox den 115 in Beechey Point Quadrangle 8-4 Township .
11N, Range 12E, Sections 15, 16, 21, and 22
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Figure A22. Location of fox den 22 in Beechey Point Quadrangle B8-4; Township 11N,
Range 13E, Sections 17, 18, 19, and 20. :
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Figure A23. Location of fox den 45 in Beechey Point Quadrangle B—3 Township 11N,
Range 13E, Sections 13, 14, 23, and 24, :
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- Figure A24. Location of fox dens 49 and 50 in ‘Beechey Point Quadrangle B-3,
. Township 11N, Range-14E, Sections 17, 18, 13, and 20.
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Figure A25. Location of fox den 48 in Beechey. Point. Quadrangle B-3, Township 11N, .

Range 14E, Sections 15, 16, 21, and 22.
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Figure A26. Location of fox den 104 in Beechey Point Quadrangle B-3 Township -

11N, Range 15E, Sections 15, 16, 21, and 22.
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Figure A27. -Location of fox dens 7 and 53,in Beechey Point Quadrangle B-3,"
: Township 11N, Range 15E, Sections 13, 14, 23, -and 24.
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Figure A28. -Location of fox den 1 in Beechey Point Quadrangle B-2, Township 11N,
Range 16E, Sections 15,16, 21, and 22. '
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