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_ ABSTRACT

Food habits and habitat utilization of wildlife species
on revegetated'stripmfne_spoi]s in interior Alaska were studied
from 1980 through 1982. Current reclamation techniques were
Beneficia] for tundra voles, short-eared owls and marsh hawks.
Caribou, Dall sheep, red fox, coyote, wolf, arctic ground squirrel,
waterfowl, and various raptorial birds derived partial benefit from
the reclaimed areas. The seeded grasses functioned aé minor items
in the diets of herbivores while reclaimed sites served as hunting
areas for the various carnivores and raptors. Moose, snowshoe hare,
red-backed voles, willow ptarmigan and most nongame birds were
adversely impacted by the reclaimed areas. Woody vegetation and its
associated attributes such as coyer and food were the essential
habitat components missing from the reclaimed areas.

Stripmining and reclamation procedures currently practiced in
interior Alaska result in the formation of 'islands' of grassland
interspersed throughout the natural habitat. The availability of
undisturbed habitat adjacent to small si;ed, seeded areas; has'méde
it possible for wi1d1ife to take adyahtage of the reclaimed sites
and stil] have a sufficient amount of natural food and cover
available with which to meet the nutritional and habitat needs of
the animal. The detrfmenta] effects of current reclamation
procedures increase as the,éﬁdunts of land disturbed by mining
Become very large. Present reclamation procedures create

grasslands on disturbed sftes; As the size of the disturbed area

i1
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and subseqﬁent areas of revegetation increases, ;he resulting loss
of native forage and habitat will be very detrimental to the Tocal
wildlife. This adverse effect could be ameliorated if reseeded
areas are interspersed wfth.trées and shrubs. 'If recreating
wildlife habitat is the major goal of rec1émation, it is

- recommended that the creation of a diverse vegetative structure

should be considered.as importantAas the establishment of a ground

cover.
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INTRODUCTION

The exploration and development of Alaska has been greatly
affected by the region's mineral wealth. The quest for gold in the
1800's, and its sUbsequent environmental and social impacts, is
perhaps the best example of how mineral induced change has influenced
the state. Today petroleum exploration and development are the
dominant extractive industries (Bliss and Klein 1981); but another
natural resource looms as a major factor in Alaska's economic
future-- coal. |

Interest in Alaskan coal is nothing new, as underground mining

started in 1855 at Port Graham on the Alaskan Peninsula (Naske and

Triplehorn 1980). As the demand for coal increased and new
equipment was deve]oped; undergrouhd mining was gradually replaced
by open-pit or stripmining. By 1960, underground coal mining had
virtually ceased in A1aska_(Coﬁwe11 1976). Interest in surface
mining generally declined during the 1960's, but within the Tast
decade the demand for domestically available energy and energy
independence from Midd]e.Eéstern countries has refocused attention
on Alaskan coal. Alaska's coal reserves have been estimated by -
state officials to equal the world's known 0il reserves in énergy
equivalence and are almost half of the natjon's known coal reserves.
.. -Realizing that: coal mining regu]ations.inrthe contiguous. United
States may be unsuited to- Alaska's northern environment, Congress
cdmmjssioned the National Academy of Sciences to evaluate the

Surface Mining Act of 1977 with: respect to Alaska's unique conditions.



The National Research Council was assigned to conduct the study.
One of the Research Council's committees, the Committee on Alaskan
Coal Mining and Reclamation, examined the effects of coal mining

and reported:

The effects of coal mining on wildlife in Alaska are

essentially unknown, and although there is some information

on the effects of mining near Healy and from construction

activities in several other areas of the state, any assessment

of impacts specifically from coal mining must be considered

speculative (National Research Council 1980:95).

The value of stripmined lands as wildlife habitat in the
contiguous United States has been known for many years (Yeager 1942;
Ri]ey 1957; Samuel 1979). Characteristics of surface mined lands
that are cons1dered attr1butes of good wildlife habitat are,
topographlc d1vers1ty, 1rregu1ar1ty of vegetation, interspersion of

microhabitats and open water bodies (Sucheck1 and Evans 1978) If

w11d11fe opt1ons involving rec]amat1on are to be promoted, the1r

value and feas1b111ty must be established. It must be demonstrated
that creat1on of good w11d11fe habitat is an attainable product of
rec1amat1on, has intrinsic va]ue, can be econom1ca11y feasible, and

1s a v1ab1e 1and use a]ternat1ve These attr1butes have been

Z-(‘

ey o~ s

demonstrated for surface mlned 1ands 1n the coa] areas of the

_ eastern and western portlon of the United States, but such information

for Alaska is nonex1stent The purpose of this study was to prov1de
basellne data concerntng w11d11fe responses to and use of
revegetated str1pm1ne 1ands 1n A]aska ‘The spec1f1c obJect1ves ;
were: 1) to determ1ne the diets of w11d11fe species ut111z1ng the

revegetated str1pm1ne spo1ls on the Usibelli Coa1 Mine, Inc., interior
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Alaska; 2) to determine what plant species used in present reclamation
work are utilized and are important to each animal species on the
mine area; 3) to determine if the individual animal diets {including
the reseeded plant species) reflect comparable nufritiona] Tevels
as have been reported for the same wde]ife species on corresponding
undisturbed, nature] habitats; and-4) to recommend how present
rec]amation.nethods;be.a1tered (or what features and practices
retained) to better meet the dietary and habitat needs of wildlife
on present and future minfng areas.
STUDY AREA

The pr1nc1pa1 study area was the Us1be111 Coal M1ne, Inc.,
located 13 km east of Hea]y, Alaska (Fig. 1). The Healy area is
relatively d1verse as it is s1tuated within the northern footh1115
of the Alaska Mountain Range. E]evat1ons in the region range from
396 m to 914 m. The study area is dissected by a number of streams,

the largest being Healy Creek (F1g 2) Much of the vegetation

_ existing on the study area 1s w1th1n the broad1y defined vegetation

assoc1at1ons that correspond to the level II c]ass1f1cat1on of
V1ereck and Dyrness (1980) (Fig. 3) |

The conifer forest cover type is a comb1nat1on of open and closed
spruce forest. The open spruce forest is located on upland terraces
and oonsists“of sparsely distributedilow-growing soruce and low to
orostrate growing snrubs Principal trees and shrubs include black

and wh1te spruce (P1cea mar1ana and P, g1auca s quak1nq aspen

(44pu1us tremu]o1des), mounta1n cranberry (Vaccinium v1t1s idaea),
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willow (Salix spp.), birch (Bétula spp.), blueberry (Vaccinium spp.),

and alpine bearberry (Arctostaphylos 'alpina). The closed spruce

forest is characterized by dense stands of mature spruce occurring
along drainages, ridges, terraées,.and south-facing slopes. The tall

shrub cover type consists of ‘an alder (Alnus crispa)- willow (Salix

alaxensis) association, This habitat occurs most frequently at the
bases of north-facing terraces and along creek drainages and
floodplains. The tall shrub cover type was also preva]ént on the
sites disturbed by mine-related activities (eg. road building, active
mining) that were never reclaimed but allowed to revegetéte via
natural succession.“_fhe>graVe11y-rocky areas associated with the
main channel of Healy Creek were designated 'barren floodplain'.

The disturbed and reclaimed cover type rebresents the sites on the

© mine that have been seeded with graminoids and forbs. A disturbed

and unreclaimed cover type represents areas which have been
disturbed by mining and'as!yet not reclaimed (the areas support
Tittle to'no‘yegetation). The shrub tundra cover type was typified

by the glandular birch (Betula glandulosa) and ericaceous shrub -

sedge association. A 12 ha study plot was established on the shrub
tundra cdver tybe to serve as a 'control' areav(the plot will
hereafter he referred to as the tundra control site/area).

A reclamation program was instituted in 1§;§"Bﬁ-the Usibelli Mine.

'Af‘pfeseht there are approxfﬁate1yA1000 ha of reclaimed ]and; The

1arge§t revegetated areas were seeded in 1972, 1976, -and 1979;
Study piots selected for these areas measured 10, 12, and 12 ha,

respectively (Fig. 2).



A brief description of the mining and reclamation procedures used
on the Usibelli Mine will provide the background necessary for
assessing current reclamation benefits to wildlife.

Current mining activities on the Usibelli Coal Mine are
concentrated in the Lower Lignite Creek Basﬁn (Fig. 2). This area
contains the Suntrana formation, six layers or 'seams' of coal
(designated by numbers one through six-- the lTower seam being number

one). Coal seams six, four, and three are presently being mined

and hold the bulk of surface mineable reserves for the Lower Lignite

area (Denton 1980). The soil covering a coal seam (the 'overburden')

is removed with.a dragline. This is accomplished by making a cut

1220 m (4000 ft) Tong and 30.5 m (100 ft) wide. Cut number one

starts with the originé] ground surface, taking that amount of
overburden and sidecasting ft. Cut number two, which would occur
when the next coal seam is uncovered, would then-p1ace the overburden
from the upper seam into the hole made when the coal was removed.
As the coal is removed and the dragline progresses along the seam,
the remaining overburden piies are gradgd to, or near, original
contour and revegetated. ,For a more explicit description of the
mining techniques employed on the Usibelli Mine see Usibelli (1980).
Areas to be revegetated are scarified and furrowed. Grass seed
and:fertilizer are aerially applied to the site in Tate May. The
fertilizer currently in use 1s.gompqsed of granular urea, phosphorus,
and potash (potassium), applied at.the.ratio-of 32:16:6. :Plants

seeded on the three study sites are listed in Table 1.

™

'




Table 1. Composition of seed mixture applied to revegetated study
areas, Usibelli Coal Mine, Healy, Alaska. Date indicates year site

was seeded. X indicates species was planted in that year.

Plant Species (Common Name) | 1972 1976 1979
Alopecurus pratensis (Meadow Foxtail) ' X X
Agropyron cristatum (Crested Wheatgrass) X X X
. Agroéxron spp. (Pubescent Wheatgrass) X
!~ | Astragalus cicer (Cicer MiTk-vetch) X
{\ Brassica .campestris (Field Mustard) X X
LMi Bromus inermis (Manchar Bromegrass) X X X
{;k Calamagrostis canadensis (Bluejoint)
ﬂ' _ Festuca arundinacea (Alta Fescue)
[J' Festuca elaitor (Meadow Fescue) X X
{l Festuca ovina var. duriuscula (Hard Fescue) X X X
N Festuca rubra (Boreal Red Fescue) X X X
!J Lolium perenne (Tetrap]oid'PerenniaT‘Ryegrass) X X X
1:01ium perenne (Common Perennial Ryegrass) X
Lolium temulentum (Common Annual Ryegrass) - X X X
Lotus corniculatus (Leo Birdsfoot Trefoil) X
- Medicago sativa (Atfalfa) - . - .. - X X X
| Onobrychis viciaefolia. (Melrose Sanfoin) X X
- ~ " Pisum sativum (Winter Peq)...cc ;; woE TOuiu Rl Siiacae. Kool
[“ » Phalaris arundinacea. (Reed.Canarygrass). -~ . . 1o X . X



Table 1 (continued)

10

Plant Species (Common Name)

1972 1976 1979

Phleum pratense (Climax Timothy) -

Poa compressa {Canada Bluegrass)

Poa pratensis (Kentucky Bluegrass)

Trifolium hybridum (Alsike Clover)

Trifolium repens (White Dutch Clover)

Vicia vi]1osa}(Hairy Vetch)

X X

X X
X
X X X
X X

X X

i . i ; 3 . P i i . ' R J
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As a consequence of the site preparation and fertilization the
seeded grasses and forbs take root and develop in the bottom of the
furrows, resulting in the reclaimed areas reseﬁb1ing plowed
agricultural fields (Fig. 4). As time progresses many of the
originally seeded plants die-off, until the sites become dominanted

by a combination of six species of grasses (ie. Alopecurus pratensis,

Festuca rubra, Calamagrostis canadensis, Bromus inermis, Phleum

pratensis, and Poa spps.). Evidence of natural invasion on a
reclaimed site was rare. On the oldest site examined (the 1972
reclaimed area), fireweed (Epilobium spp.), Carex spp., meadow

horsetail (Equisetum arvense). and Grass-of-Parnassus (Parnassia

palustris) were the on]y-nonseeded native species present after
nine years. | |
Present land use on the revegetated areas are hunting, wildiife

viewing, and off-road vehicle use. Dall sheep (Ovis dalli) afe-a

protected species on the mine but caribou (Rangifer tarandus) and
moose (Alces alces) are-ac;iver hynted.

The B & R Mine site is situated 6'kms west of Healy, Alaska (Fig.
2). The mine was origina]1y'brought into production in 1943, and
operated intermittently until 1971. The study area was located on
the Tower mine section (elev. 640 m), accessible by the Otto Lake
Road.

The entire mine area has been revegetated through natural
succession. The study area vegetation corresponded to Viereck and

Dryness's (1980) level I shrubland -~ tall shrub- closed tall shfub
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categories. Salix alaxensis and Alnus crispa were the major shrub

species; sedges (Carex spp.), cottongrass'(Efiophorum spp.), and

bluejoint (Calamagrostis c¢anadensis) were the major understory

‘species.

Present land use practices on ‘the area are primarily associated
with recreation. O0ff-road vehicles use the mine area-in the summer
while hunting constitutes the main fall and winter use.

Soils in the Hea]y area are a Pergelic cryaquepts-Pergelic
cryochrepts association. Pergelic cryaquepts have permafrost at
some depth but do not have a thick peaty accumulation on the surface.
The depth of summer thaQ varies, some areas having a permanently
unfszen zone hetween the bottom of the seasonally frozen soil and
the permafrost table. This occurs particularly where the vegetative
cover and any fhin organic mat has been removed. In interior

Alaska pergelic cryaquepts are mostly on alluvial plains, glacial

moraines, or outcrops of coarse-grained rock (Rieger et al. 1979:40).

Pergelic cryochrepts have mean annual temperatures below freezing,
but in most of these soils the permafrost is relatively deep. They
occur on ridges, escarpment edges, stéép slopes, and other sites

with good surface drainage in a1pine tundra -areas. The soils are

-almost always gravelly (Rieger et al. 1979:44).

" "Mean ambient temperatures on the Usibelli Mine area fluctuate
from highs of 18 to 23 C in July to a low of =31 C in December -
(Table 2). Average precipitation during the summer months ranges

from -4 to 14°cm (Tabte 3).

-




Table 2.

weather stations, Usibelli Coal Mine, Healy, Alaska, 1978-1982.

Average maximum/minimum temperatures (°C) at the Poker Flats (PF) and

Goldrun (G)

Jan;
Feb.
March
April
May
June
July
August
Sept.
- Oct.
Nov.

Dec.

1978 1979 1980 1081 1982

PF PF 6 PF G PF G PF

- -5/-13 - -15/-24 - -3/-8 - -16/-26

- -24/-34 - -4/-14 - -8/-13 - -13/-21
3/-14  -4/-16 - -3/-12 - 4/-1 - -5/-14
1/-7 7/-5 - /-7 - 4/-5 - -1/-9
18/0 20/6 - 13/1 - 15/7 - 7/-2
17/4 20/7 17/6 19/5  19/6  16/7 18/5 13/4
23/6 22/10  20/8 23/7  22/8 16/9 15/8 15/6
19/3 21/11 18/9 17/4 1578 16/7 13/6 12/3
13/2 12/4 - 8/0 - 9/1 - 7/-1
2/-10 6/-1 - 1/-5 - -1/-5 - -10/-16
4714 2/-5 - -10/-13 - -7/-15 - -11/-17
-6/-14  -17/-26 - -26/-31 - -10/-17 - -10/-18

15/7
17/10
15/7

9L
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rage brecipifation (cm) at the Poker Flats (PF) and Goldrun (G) weather stations,

[}
4

UsiBe11i EbaTMthe, Healy, A]ééka; June-August, 1979-1982.

1979 1980 1981 1982

Month PF & _PF_ G PF G pF G
June 7.9 8.8 - 11.1 15.4 4.9 8.1 8.4 7.8
July 5.6 3.9 5.7 8.7 9.3 12.1 9.8 13.5
August 817 o8 7.3 9.7 8.3 7.8 3.7 3.8
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METHODS

Vegetation Analysis

Vegetative biomass on the three revegetated study areas and
tundra control site was determined by clipping and bagging the

vegetation from a predetermined number of 0.25 m?

plots, drying the
vegetation for 42 hrs at 27 C, and separating the contents of each
plbt into individual species. Plots were combined and the amount
of'each species was weighed. The areas were sampled the first

week of July 1981. Preliminary sampling in 1980 determined that 30
plots clipped on the 1972 study site, 33 plots on the 1976 site, 39
g]otg\on the 1979 site, and 25 plots on the tundra contro] area,
were?fequired'to be 95% cerfain the mean biomass determined per
éite was within 25% of tﬁe true mean for the single most abundant
plant species on each area (Subcommittee on Range Research Methods
of the Agricultural Bbard 1962:230). A 50 X 50 cm (0.25 mz) plot
was used to reduce the ‘'edge effect' encountered when sampling in
tall grass vegetation (Tadmor et al. 1975).

B Végetatjon sampling plots were randomly located using the
fo]]dwing procedure.  From the norfhern boundary of each study area,
#’north—south transect Tine was established through the middle of
the site. - The starting point for plot placement was located 5 m
from:the northern end of thé transect Tine. From this point, the
location of a 0.25‘mé-p16t was determined by multiplying the
tranSect Tength by a two digit ranpom number. The random number

&és Eégarded as éipef¢entl The resulting product designated a

distance from the starting point on the transect 1ine to a sampling
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location. Sample plots were placed alternately to the right or
Teft of the transect Tine. Duplicate random numbers were dropped
and a new number selected. Before clipping, the 1itter depth in
gach sample p]otIWas medsbred. The depth at each corner and center
of the plot was méasured'to'the.nearest'éentimeter.

" Cover on the study sites was determined'using the point-frequency
frame (Subcommittee on Rahge Research Methods of the Agricultural
Board 1962:62). This method was chosen because of its usefulness
in meadow and tall grass vegetation (Muller-Dombois and Ellenberg
1974:86) and because of its proven effectiveness on the furrowed
s0i1 of stripmine revegetated areas (Hofmann et al. 1978).

“"A ten pin sampling frame was constructed, each pin 4.5 cm apart.
Fifty frames (500 sample points) per site were randomly Tocated on
each study area using the method outlined for biomass determination.
-F%vé'hundkéd points (per site) have been found to give a reliable
ahaT}Eié of the dominant plant species and a reasonably good
estimate of the subdominants and less important species in a

pasture setting (Brown 1954:73),‘ C B

" The point frame was placed perpendicular to the transect line.
Hofmann et al. (1978) determined that as long as point frames were

b]aced comb]ete]y at random, the orﬁentafion would have Tittle

“influence on the data produced. ~Each pin in the frame was pushed

HOWRWARA 3hd” the” ti¥st” 1tem tontacted by the pin récorded. ~
" "Density of shrubs in three tall shrub cover types was determined
by piacing ten, 5 m? Guadrats per-§tudy area. The 5 me quadrat




20

size was recommended by Oldemeyer and Regelin (1980) for use in
Alaska. The amount of shrub utilization by wildlife was determined
using the Shafer Twig-count method (Shafer 1965; Wolff 1976).
Browsing reach was considered to be between 50 c¢cm and 5 m above the
ground (Wolff 1976).

Cover of woody vegetation was-determined using the point-intercept
method. An overhead point sampler was used. This consisted of a
periscope-like apparatus which enabled the observer to view the
canopy through a 4X rifle scope. When he}d at eye-level, the view
through the device was of a spot above the observer's head, the
center of the spot dissected by the cross-hairs of the rifle scope.
Using the spot where the cross-hairs infersected as a point, 100
randomly Tocated points were sampTed‘for cover detéémination in
three tall shrub and coniferous forest cover typés and three areas
on the B-& R Mine site.- .

. The density of-tree species on three conifer areas were determined
using the point-centered quarter method (Dix 1§61). Forty points
were sampled in each 1ocatioh; the 10 m distance between points and
.method of analysis followed the procedure described by Wolff (1980).
Cover was determined using the point-intercept device outlined
above. |
-, Vertical foliage density (VFD) is a measure of security cover--
the. amount of -cover -occurring at -eye-level between :a prey species
and predator. :Fo]iage,density_wés measured using a checkerboard

placard (for dimensions and photograph see .Wolff 1980) placed at
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ground level 10, 20, 30, 40, and 50 m from the observer. The total
number of squares obstructed by vegetation at each distance were
counted. Five cover types on the Usibelli Mine, and the B & R site,
were sampled-in December 1981, before Teaf development to obtain a
measure of VFD during winter conditions and again in July 1981, to
obtain a VFD for the summer.

An estimation of the time required for shrub reinvasion of
revegetated and unreclaimed sites was obtained by cutting a
representative sample of shrub species found on the areas off at
ground level and coﬁnting the growth rings. The dendrological
analysis method is described by Giddings (1940).

Diet and Habitat Analysis

Percent composition of plants in the diets of caribou, moose, Dall

sheep, willow ptarmigan (Lagopps lagopus), arctic ground squirrels

(Spefmophi]uS»parryﬁi), and snowshoe hares (Lepus americanus) were
determined by michohistb]ogﬁta] examination of fecal material
(Hanson and Flinders 1969). Holechek et al. (1982) reviewed the

ddvantages and disadvantages of usihg fecal analysis for diet

determination. Two of the advantages are that it does not

interfere with normal habits of the animal and is a nonconsumptive

technique (no anfma]s need be killed). Major drawbacks with fecal

‘analysis are that preference indices cannot be accurately assigned

because where the food>wa§*conSumed'cannoi»be=determined; and those
forage species that are the most digestible often are under---

represented ih' ‘the feces. Microtine diets were determined using
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the microtechnique but instead of fecal matter, stomach contents
of trapped animals were analyzed.

Two alterations were made in the procedure of Hanson and Flinders
(1969). Diet slides were prepared using Naphrax high resolution
diatom mounting medium (Northern Biological Supply, Martlesham
Heath, Ipswich, England) instead of Hertwig's and Hover's solution.
Five siides per sample, and 20 Tocations per slide were examined in
order to estimate the major species in the diet (Holechek and
Vavra 1981). 4

The percent composition of each plant species identified in the
diet was determined f6110w1ng the method outlined by Holechek and
Gross (1982). 'The number of frequency observations of each plant
species identified was divided by the total number of frequency
observations for all species. This number multiplied by 100 gives
the percent by weight composition of the diet. |

Fecal matter for caribou diet analysis was collected by direct
obSérvafion of defecating animals (and subsequent recovery of  the
material) ahd by clearing droppings ‘from roadways.’ A1l roads on the
mine Study area wére cleared of caribou droppings in early May
1080 and 1981. Thereafter daily searches were made of major
roadways. LessltraVe1ed roads were checked for fecal material
twicé a month."

" ‘-Habitat use'was determined by direct observations. Whenever
bands of individual animals were sighted the number of animals and

cover type in which they were located was noted. Only initial
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sightings were recorded; this method gave reasonable assurance
that the cover type in which the sighting was made was the result
of the animal's natural movement, and not the result of observer
disturbance. This method was Qsed for all ungulates, carnivores,
and raptors observed on the mine.

' Moose pellets for diet determination were. collected using two
methods. Revegetated study areas and the tundra control site
were initially searched in May 1981; and twice a month thereafter
until August 1981. The search consisted of walking transects
through the areas, visually searching for pellet groups; . The
other method employed the establishment of ten, 256 m2 circular
'pellet plots (Wolff 1976) on three sitee in each of the tall shrub
and coniferous cover types. In each cover type, one 100 m
transeet per site was placed through areas exhibiting high moose
use (use.being determined fromﬂdireet observations, pellet group
~ number and browse sign). A1l pellet plots were established, marked
With a painted woodenvstake, and cleared in ea%]y September, 1980.
PlQES were c]éared again inTMay 1981, and August 1981. Pellet
groups collected between‘September and May were designated as winter
pe11ets, May-August grouﬁS'as summer pellets. All pe11ets in a
group were col]ected and the entire collection fegarded as one
sample, .

Pejlets for Qiet_ahalysis,of Dall sheep were collected in two

‘ways. In winter, bands of sheebAen the mine area were located .

twice a month. Durihg these periods sheep were observed to

- [P— e, frmcrmmre—
. N ; N J L H
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defecate. The locations of fresh fecal pellets were mentally noted
and the pellets collected after the animal moved to another area.

This process was repeated until 20 fresh fecal samples per month

were accumulated. Summer sheep use of the Usibelli Mine was low,

the number of animals sighted per observation on the area during
this time ranging from 0.to 9. Trying to. find and follow sheep for
pellet collection in summer proved imbractica]. To acquire feces
for diet analysis 30, 4 m2 circular plots (0.001 acre) were located
in areas frequentea by sheep during the summer of 1980. These
plots were marked wifh painted wooden stakes and cleared on 11 May,
1981, and again on 29 August 1981.

"~ The on]y'colohy of -arctic ground squfrre]s on the mine site was
Tocated in the 1972 revegetated area (the Hydraulic Pit site)

(Fig. 2). Ground squirrel density was determinéd using the
assessment line method:outlined by 0'Farrell et al. (1977). Two
parallel census lines intersected by six assessment Tines were
established in the center of the Hydréu1ic Pit—area. Each of the
parallel lines contained 40 étations; each..of the assessment lines
consisted of 18 stations with 15 of the stations outside of-the
configuration (see 0'Farrell et al. 1977 for diagram). One Tive
trap (15 X-15 X 48 cm, Tomahawk Trap Co., Tomahawk, Wis.) was

placed at each trap station, with stations 10 m apart. Traps were

baited:with 'carrots (DabcuS'carota). .Captured'squiirels.Were
marked using the toe clipping sequence of Melchior and Iwen (1965),

sexed, weighed, and released back onto the grid.. The assessment
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grid was operated during July 1981; during May, June, and August
1981 the 40 station parallel trap lines were functional. While
in a trap the ground squirrels would freqdent]y defecate; 25
samples: per month of this fresh fecal material was co]]ected for
dietary analysis.

Plant biomass on the ground squirrel area was determined using
the technique previously described for graminoids, 35 plots being
necessary to meet the statistical criteria established for
graminoid sampling.

Arctic ground squirrel reproductivehperformance was determined by
counting placental scars of females collected in early August
(Davies and Emlen 1948; Martin et al. 1§76; Alibhai 1982).

Snowshoe hare density was determined using'the pellet census
technique (Taylor 1930; Taylor et al. 1935). Using the 100 m
transéct previously established in the tall shrub and conifer cover
types (see moose methods section) and an additional 100 m transect
in each revegetated study area, 0.25 m2 square-p1ots were placed
every five meters (N=180 p]ofs).- The upper left-hand corner of
each plot was marked with a painted wooden stake. The plots were
¢leared of pellets in September 1980, May 1981, and August 1981.
Pellets collected between September and May were considered'winter
pellets; May-August pellets represented summer depositions..’AT1
pal12ts ‘Within a $ingle 0.25 M2 plot we¥e'é6Untea“énd;the collection
‘regarded as one sample. -These §amp1es were USEdFtO'determiné'the

seasonal diets. ~Four hundred sixty-six pellets deposited per day

(T
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was the standard used in calculating snowshoe hare density (Bookout
1965). Habitat use was equated with pellet density per cover type.

Forty clusters of willow ptarmigan droppings were collected in
December 1981, from a shrub area near the 1972 revegetated site.

The clusters were analyzed in an attempt to document the winter diet
of ptarmigan associated with the mine area.

Small mammals were sampled on disturbed and rec]aimed/unrec]aimed,.
tall shrub, and coniferous forest cover types, and on the B & R Mine
site, by installing parallel rows (10 traps/row) of pit traps in
each area. Six rows (30 traps/row) 30 m apart were placed in the
shrub tundra control-site. Pit traps were installed following the
design of Boonstra and Krebs (1978). Tﬁe traps used were 10.5 X
18 cm metal 'juice' cans. The cans were placed in the ground to a
point where the top was level with the surface of the substratum.
Traps were 10 m apart, open at the top, and half filled with water.

. Voles collected in pit traps were identified, sexed, weighed,
measufed, and dissected. Stomachs were removed and used for diet
analysis. The reproductive iracts of female voles were removed and
placental scars counted using the procédure_described by --

Alibhai (1982). Habitat.uti1ization was determined using pit
trapping results.

+.1 The.density of voles on the tundra control.area and a revegetated
area. (the 1976 site) was, determined using the; 1ive-trapping method
of West (]982); The areas were sampled during the month of July

1982. During the first two week period the trap grids were checked
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every four hours (every two if it rained). To determine the
effecéfve trap area of each grid, assessment lines were initially
placed 5 m from the outsideiboundary of each grid (Van Horne 1982);
both sets of 1Tve traps (grid and assessment lines) were operated
cohcurrentTyAtheﬁlaef two’weeks-Of June. Aesessment lines were
prbgreSsTve1y'moved away from the. trap grid boundary, 5 m every
three days, until no marked voles were captured.

To decrease the possibility of trap avoidance, voles were not
toe-clipped (Fairley 1982) but marked with a rapid drying paint.
Small spots of white paint were applied to different portions of
the vble's body,'méking positive %dentification of individuals
possiB]e; B |

Red fox (Vulpes vulpes), coyote (Canis latrans) and wolf (Canis

- lupus) scats were collected from the roads that traverse the Usibelli
Mine. Actively used roads (Gold Run Road and Poker Flat Road)
were checked dai]y'durfng the summer,'1esser used roads Were cheéked
twice a month. During the WTnfer fhe major roads were checked
twice a month. Scats were_aufd¢1aredfadgwdiéme%erfafffﬁeyﬁfdeéf |
point"determ{hed.f'IndTViduaT scats were assigned as coyote, red
foX,‘or wolf in origin usiﬁg the scat diameter criteria reported

in the literature (Table 4) and using data obtained from feeding
triafsf(TabTe 4).. Scat-diametérs of red fox from interior Alaska
were determined by'feedfng single and mixed diets of voles,

arct1c ground squ1rre]s, snowshoe ° hares, and birds to Five captive

foxes. Three hundred fﬁfty-one scats ere recovered and measured
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The average scat diameters ranged from 12.11 (bird diet) to 14.52 mm
(vole diet) (Table 4). The final criteria used for classifying
scats in this study is given in Table 4.

Any scats which did not"fal1 within a category were deleted
from the ana]ysis. The possibility of errqneoqs1y identifying
-the scat of another predator as fox, coyote, or wolf was considered.
The Species believed most 1ikely to be misidentified were wolverine

(Gulo gulo), lynx (Lynx canadensis), and immature wolf. Interviews

with_trappers that concentrated their trap efforts on and adjacent
‘to the mine area 1ndfcated that{no wolverine and only two lynx had
been captured near the mine_area in the previous two years. No
njuveni1e wolves were observed on the miﬁe during this study.
Hence, I believe that the dietary data reported here are
representive of the species to which the scat was assigned.

Prey items in each scat were identified by comparing teeth and
hair found in the scat with_reference»samp]es of skulls and hair
from mammals known to occur in the study area kfor discussion of this
.method see Day 1966). ,Habi;ét utilization was based on visual
- sightings and scat locations. |

Diets of various raptors (fa]cons, hgwks, egg]es, owls) sighted
on the study areas were determined through‘visual observations—of
- birds with prey and by pellet analysis. Pellets are undigested
_prey material, mainly bone and hair, which raptors regurgitate
. (Moon 1940). Analyses of the hair and bone found in peliets, when

. compared with reference samples of skeleton and hair from known
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Table 4. Criteria for separating canid scats collected on the

Usibelli Coal Mine, Healy, Alaska.

measured.

N‘indicates the number of scats

PREVIOUS STUDIES

Species and Scat Dimensions

Red Fox : 16 mm
Coyote 18
Coyote 21
Wolf 27
Coyote - : 20
Gray Fox 15
Coyote . | 24
Wolf 24

Reference and Location

Green & Flinders (1981)
Idaho
Weaver and Fritts (1979)

Wyoming/Minnesota

‘Danner and Dodd (1982)

Arizona
Thompson (1952)

Wisconsin

ALASKAN RED FOX FEEDING TRIALS

Itemé Fed

Mean (+S.D.) Scat Diameter N

Yoles .

Snowshoe Hares

Arctic Ground Squirrels
Passerine Birds

M‘iX@d. Di-et. Down oo

14.59 + 2.87
13.77 + 2.27
13.63 + 2.12
12.11 + 3.42

1273 + 1.77

73
102
73
27
76

SCAT DIAMETERS USED FOR DETERMINING ORIGIN OF SCATS FOUND ON THE

Red Fox: <18 mm

USIBELLI MINE
Coyote: 21 - 24 mm

“Wolf: >27 mm
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mammals, were used to determine raptor food habits (for a description
of the technique see Glading et al. 1943).

Waterfowl and nongame bird species were identified in the course
of daily fie]d work. _The spgcies and cover Eyperin which the bird
was detected was recorded for each observation. Kessel (1979) has
described an,ayjan_hapitat{c]assification system fpr A1aska. puring
the course of this study, bird species sighted were identified and
the habitat in which the observation was made classified using
Kessel's system. The cover categories used in constructing the
vegetation map presented in this vo]uﬁe (Fig. 3) correspond to
Kessel's categories as fo]]ows: (cover map classification =
Kessel's classification): shrub tundra = Tow shrub thicket and
dwarf shrubmat; coniferous forest = coniferous forest and deciduous
forest; water and barren floodplain = fluviatile waters and shoreline;
tall shrubland = tall shfub thicket and medium shrub thicket; and
disturbed and revegetated/unrevegetated = artificial habitats.

The B & R Mine area was visited once a week_and bird species
observed during a three hour.survey recorded. Nests located on the
Usibelli and B & R Mine sites were'fouhd-ihcidenta1 to a species
sighting -- in every case the nest was Tocated because the bird
being_observed‘flew to it.

;. Territories of bird species associated with revegetated mine
spoils wére measured using the 'flush' method described by Wiens
(J969:20). The procedure wés s]fght]y_mbdified, a minimum of 40
(not 20) consecutive flush poihis'ﬁéing used in determining the

territory boundaries.
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Plant and Soil Analysis

Macro and micronutrients, in vitro dry matter disappearance
(IVDMD), neutral-detergent fiber (NDF), and acid-detergent fiber
(ADF) analysis of vegetation_samp]es followed standard techniques
(see Whitten and Cameron 1980). Analyses were performed at the
Plant and Soil Analysis Labokatory,.Agricultura1 Experiment
Station, Palmer, Alaska. Neutral-detergent fiber is a measure of
the cell wall and combined hemice11u1ose, cellulose, and 1ignin
components in the plant sample; ADF measures combined cellulose and
Tignin components. Both procedures and IVDMD provide an insight
into the digestibility of the forage sample.

‘Ten soil samh]es per revegetated sité;were collected using a
standard open slot soil sampler (Soiltest Inc:, Evanston, I11inois).
Each group of samples per site was pooled and treated as one sample.
Each sample was sifted through a two millimeter screen and the soil
which passed through examined for texture. Soil texture was
determined using the hydrometer {Bouyoucos) me%hod (Day 1965).
.~.-Permafrost depth on the tundra control site was determined by
excavating~ten ho%tes*and-measuring distance from®the’ surface to the
ice layer.

-~ Scientific nomenclature for mammals follows Honacki et al. (1982);

birds, Armstrong (1980); and.plants, Welsh (1974)..
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LITERATURE REVIEW

To interpret the affect of surface mining reclamation on the
various wildlife species that occupy the Usibelli area, it dis
necessary to understand what comprises the native,rundisturbed
habitat of each animal. The following review of what is known
about the natural food habits and habitat needs of each mammal or
animal group on the Usibelli Mine will 'set the stage' for later
discussions of the adequacy of revegetated mine spoils as wildlife
habitat. An attempt was made to review only material pertaining to
Alaska, specifically interior Alaska.

| BIRDS

Habitat -Utilization :

The impact aﬁd.subsequent use of stripmined'aféas by passerine
_birds in the contiguous United States has been well documented
.(Brewer 1958; Smith 1964; Karr 1968; Terrel and French 19753
Yahner and Howell 1975a; Allaire 1978a, b; Whitmore and Hall 1978;
Whitmore 1980; Krementz and Sauer 1982). Aviaﬁ fauna on surface
mines allowed to revegetate naturally were examined by Brewer (1958)
and Terrel and French (1975). They observed the older a disturbed
 site the Tower the bird density-- but the greater the species ' .
diversity. .The differences in bird,popu1ations-apparent1y was the
result of:dindividual 'species response.to:successional changes in
vegetation and local site conditions.

Revegetating stripmines with graminoids results in the creation

of a habitat often vastly different from the previous or surrounding
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environment. Birds rapidly rgspond to these habitat changes
(Whitmore and Hall 1978; Whitmore 1980), certain species preferring
the new situation (Allaire 1976; Whitmore and Hall 1978; Krementz
and Sauer 1982). However, data have been reported that indicate
avian species diversity on reclaimed mines is related to habitat

sfructure (Karr 1968); More‘stkUCtura11y diverse sites have a

greater number of niches to be exploited, and hence a greater

avian species diversity (Yahner and Howell 1975a, b).

WATERFOWL

Habitat Utilization

. Water bodies created as a result of stripmining activities have
been shown to provide habitat useful to waterfowl (Olson and Barker
1979). Studies in Ohio found 15 species of waterfowl utilized
stripmine lakes while two species, the wobd»duCk‘(Ajﬁ_gggg§g) and
maTTard, were found to be neéting on suéﬁnafeaév(Ri1ey 1954),

Tarbox ét a]..(1979) reborded ten>spec1es of ducks and four
species of éandpipers in the Hea]y'area, documenting Tocal nesting

for ‘the mallard; green=winged teal (Anas ¢recca), American wigeon

‘(Anas"americana); buffieheéd (BUCépha1aialbe61a), and spot%ed )

sandpiper (Actitis macularia).

GALLINACEOUS BIRDS

"Habitat Utilization

) Asbén is the preferred habitatiof ruffed‘grouse (Rusch and Keith
1971), conifers are apparentTy unessential (Gu]]ibn and Marshall 1968).
Shrub areas are important as‘brood_habitat'in earIy'sprihg:(Berner and

Gysel 1969).
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The shrubby interface between forest and tundra is the natural
winter habitat preferred by all ptarmigan species in central Alaska
(Weeden 1969). This area provides escape and thermal cover for

the bfrds.

‘Food Habits

Spring and summer.diets for adult and young ruffed grouse are
Composed of seeds and fruits (King 1969). McGowan (1973) found

rose hips (Rosa acicularis), highbush cranberry (Viburnum edule),

and aspen twigs and buds to be the major food items of ruffed grouse
in.interior Alaska. Aspeﬁ and willow twigs and buds comprised the
Qinter:digt. - :

, 1Needen (1969) found Salix was the most frequent (78%) food item
found in willow ptarmigan crops collected durihg'autumn in interior
Aiaska. Willow buds and stems made up 97% of the ptarmigan diet
reported by Moss (1974). In addition, West and Meng (1966) found
willow was also preferred by wintering birds in northern Alaska.
RAPTORS | “

Hébitat Utilization

.Gabrielson and Lincoln (1959:542-545) reported the range and

habitat frequented by short-eared ow]s'(ASio:flammeus) in Alaska.
They described the owl ésAa bird of the open tundra, grassland,

and @gbghes--;ggﬁgng its neSt on the ground and using tussocks,
hummocks , . and rocks as lookout points for hunting. Lein and Boxall
(1979) studied wintering short-eared owls near Ca]gary; Alberta,
Canada, and found stubb]efie]ds; road ditches; and sloughs to be

the preferred habitats.
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Lowe (1978) described the nesting habitat of interior Alaskan

red-tailed hawks (Buteo jamaicensis). White spruce was the.

predominant nest tree used, with balsam pop]af'(Popu]us balsamifera), -

~quaking aspen, and.paper birch (Betula papyriféra) being used to a

lesser extent. Nest trees averaged 19 m (62.7 ft) in height. Spruce
with large, open branches near their tops were most often chosen.
'Hawk owls prefer open coniferous and deciduous forests (Kertell
1982). These habitats contain dead trees and stumps which function
as hunting perches, nest sites (Bent 1961b; Kertell 1982), and
cover in which to escape mobbing by passerines (Gabrielson and
Lincoln 1959:537),
Murie (1944:222-229) studied golden eaQ]es (Agui]1a chrysaetos)

in Denali National Park. He noted they arrived in the park in
March and departed in October, rarely overwintering in the area.
The Birds were .reported to range widely over the park, frequently
being observed soaring over the mountain ridges and foothills. All
nests Murie found were built in cliffs, which were located at
various altitudes from the base of a ridge to near its summit.

American kestrels (Falco sparverius) are considered birds of the

open country and borders of woodlands. Hunting primarily for food
on the ground 'the falcon frequents high,'exposed perches from which
it can command a view of the surrounding grassland or pasture

(Bent 1961b:116). In Canada, kestrels are most abundant fn the
aspen park1and§ south of the boreal forest. In the boreal forest

proper they occur only in burns, in semi-open aspen stands, or
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adjacent to river flood plains. Kestrels are totally absent from
large areas of dense coniferous forests unless these sites have been
opened by fire or logging operations (Beebe 1974).

~ . Breeding kestrels are uncommon in the state but have been reported
in southeastern Alaska and as far north as the Yukon and, in the
interior, as far west as Mt. McKinley (Gabrielson -and Lincoln
1959:289).‘

Within Alaska, the marsh hawk (Circus cyaneus) is occasionally

observed along the open areas in river valleys, but more often it is
found above timberline. In these regions it frequents open
mountain meadows and bog areas (Gabrielson and Lincoln 1959:275).

The goshawk (Accipiter genti1is) in Alaska is closely associated

with timbered areas. McGowan (1975) found paper birch to be an
important component of nesting habitat, pure stands of birch being
used more commonly than any other forest type. Although usually

associated with trees, the sharp-shinned hawk (Accipiter striatus)

is not, even when on breeding territory, a bird of deep, unbroken
woods.. In the boreal forest it shows,aws;rqnghppefe(enCe for areas
of young regenerating.forest with an interlocking variety of spruce
thickets,~meadows,,or_lightiy treed areas of aspen'or‘pine (Beebe

1974).

Food Habits - . ..., .. ... -

i, -Hughes (1982) documented the food habits of Short-eared owls on

Farm Island in southeastern Alaska. He examined.80 owl pellets

-and found the meadow vole (Microtus pennsxlyaniéus) and long-tailed
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vole (M. longicaudus) constituted the majority (78%) of the prey
items identified. Pruitt (1959) found microtines (tundra voles and
lemmings) to compose 100% of the short-eared pellets he examined in
northwestern Alaska.

Dotson and Mindell (1979) reported prey items found in
red-tailed hawk nests along the Kuskokwim River in northcentral

Alaska. They found red squirrels (Tamiasciurus hudsonicus),

microtines, and passerines to be the most common items cathred,

Lowe (1978) examined the life history and food habits of red-tailed
hawks 1in interior Alaska. Birds composed 36% of the diet, red-backed
voles 23%, red squirrels 17%, and snowshoe hares 15%. He compared
diets of A]askanvréd-tailed hawks with other studies and reported
birds were of greater dietary importance in Alaska then in any other
region (except those areas jn which introduced bird species, eg.

ring-necked pheasants (Phasianus colchicus), were common). Lowe

(1978) postulated that Tafge numbérs of breeding waterfowl, shore-
" birds, and passerines in interior Alaska provide red-tailed hawks
with more opportunities to prey on birds than’ in other areas studied.
Based ‘on biomass, snowshoe harés were the most important prey species
despite their low population diring Lowe's study.

© Microtines were the major items reported in stomachs of 21 hawk

owls {Surnia ulula) in Maine (Mendall 1944). Gabrielson and Lincoln

(1959:538)- described the summer diet of the hawk owl as consisting
largely of mice, 1éimings, ground squirrels, and insects. During

the winter this owl hds been reported to kill ptarmigan, ruffed
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grouse, and small birds. Hawk owls in interior Alaska have been
" reported to feed on redfbacked voles and tundra voles (Kertell
1982). They have also been seen to capture and cache microtines
(Ritchie 1980). . »

Murie (1944:225) documented the food hébits of golden eagles in
Denali National Park. Of the 632 pellets he examined, 544 or 86%
contained arctic ground squirrel, 6% contained hoary marmot

(Marmota caligata), and 5% contained microtines.

The food of the American kestrel includes insects, birds, mammals,
reptiles and amphibians (Heintzelman 19643 Balgooyen 1976). ,Its'
diet varies-considerab1y abcording.to season and locality. Where
grasshoppers and insects are abundant, they make up the haWk's
principal food, but during winter in northern latitudes kestrels are
restricted to preying on birds and small mammals (Bent 1961b:112).

i Due to.its hunting method.of'skiMming over the ground at slow
speeds, prey items most commonly taken by the marsh hawk are small
marsh and grassiand rodents. -Next to small mammals, birds are
taken, usually fledgings, but also adults of grassland and marsh
‘species up to the size of rails and cobts (Errington 1933; Beebe:
1978). - - -

During a three year nesting study of goshawks in interior
Alaska, McGowan. (1975) found snowshoe hares comprised the major . .
ftems in the dﬁet although red squirrels. and passerine birds»were;
also commonly-taken. - Sharp-shinned hawks consume mainly basserines

but do occasionally take small mammals (Storer 1966). .
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SNOWSHOE HARES

Habitat Utilization

Many investigators (eg. Bider 1961; Keith 1966; Wolfe et al.
1982) have noted the importance of suitable vegetative cover as a
habitat component for snowshoe hares. WOTff (1980) examined the
role of cover and habitat patchiness on a population of interior
Alaskan snowshoe hares. He found hares tended to move from winter
to- summer raﬁges in response to the avai1abf1ity of food and cover.
A patchy environment which provided.cover like dense black spruce

or willow-alder thickets in winter and open summer range, allowed

hares to shift their habitat use seasonally in response to changes in

diet and to take ;dvantagé of changing environmental conditions.
During summer, Wolff fbund hares fed on herbaceous material and low
" shrubs in open areas; during winter they moved into the dense
thickets to feed on spruce, willow, and alder. 'These dense spruce
or willow-alder thickets provided the greatest amount of cover, and
were designated as 'refuge' aréaé. Refuge areas were defined as
negions=which'brovide.protection for a‘nucleus population of "hares
which are able to.surviVe the heavy prédator pressure that follows
a hare population high. Wolff (1980) determined that as a
population declines, fhose animals in marginal or suboptimal
habitats were-the most vulnerable and suffered the greatest. .
mortality;-‘The only hares to survive-the population crash were
those which were able to stay inlthe refuge.

Food Habits .o

L




40

Trapp (1962) found the winter diet of snowshoe hares near

Fairbanks, Alaska, consisted primarily of bluegerry twigs, Labrador

tea (Ledum groénlandicum), rose, and wi11qw. Birch bark and twigs
were also important food items; but the bark and twigs of alder,
balsam poplar, aspen and spruce were not consumed until late winter.

Wolff (1978) determined the seasonal food habits of snowshoe
hares in interior Alaska. Hare diets changed from hardwood browse
and spruce bark and needles in the winter to leaves and other
herbaceous plant material in the summer. The amount of sprucé and
woody browse in the diet decreased from 82% in winter to 56% in
April and to 25% in'May’aS'the intake of herbs increased from 1.5
to 8 and 49% over the same time period. Leaves of blueberry and
mountain cranberry which remained on branches from the.previoué
summer and were exposed by receding snows were heavily utilized in
early spring. “The proportion of shrub leaves in the summer diet
was 69% (excluding spruce); the amount of woody browse and forbs
consumed having declined noticeably. The fall food habits indicated
a'gradual change in use from herbaceous plant material back to
sprucé and other woody browse. |

~ ARCTIC GROUND SQUIRRELS

Habitat Utilization

-“Arctie ground squirrels concentrate their activity around resident
biiriows. © The striictures serve as hibernacula ‘in winter and
nurseries in summer (Batz1i and Sobaski 1980). These perennial

burrow systems are situated in well-drained places on hillsides,
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creek or ocean banks, or on raised mounds of porous material. in
flats. A1l of thesevlocations have a comparatively deep permafrost
Tevel (Quay 19513 Carl 1971).
Food Habits |

Arctic ground squirrels are ubiquitous.in Alaska, being found
throughout the state and having been successfully introduced to the
Aleutian Islands (Hall 1981:390).

Howell (1938) reported‘arctic ground squirrels consume alpine

bearberry and mountain cranberry, as well as seeds of Polygonum spp.

.and milk-vetch (Astragalus spp.) and mushrooms. Quay (1951)
_examined the cheek pouches of several ground squirrels collected on

"the Seward Peninsula. .The pouches contained flowers, buds, and

leaves of Ledum spp., Eriophorum spp., and Vaccinium spp. Mayer

(1953a, b) studied squirrels neér Barrow and observed them eating

Dryas.integrifolia, Pedicularis spp., sedge, Douglasia spp.,

Oxytropis spp., and Eriophorum spp., and to store alpine bistort

(Polygonum viviparum) seeds. Mayer conducted a food preference

study in which he offered caged squirrels a choice of six forage

‘species and laboratory chow. After 24 hours, arctic sweet

coltsfoot (Petasites frigidus) had been consumed, dupontia (Dupontia

fisheri) and pendent grass (Arctophila fulva) were partially eaten

while polargrass. (Arctagrostis latifolia), bluegrass (Poa spp.), and

polar willow (Salix-po]arié) were only 50% consumed eight days later.

-Squirrels were noted to take almost any offered greens, eg. holygrass

(Hierochloe spp.), foxtail (Alopecurus spp.), nodding saxifrage

o
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(Saxifraga cernua), foliose saxifrage (Saxifraga foliolosa), and

brook saxifrage (Saxifraga punctata).

Krog (1954) examined items stored in a squirrel winter nest near
Kotzebue and found it to contain green willow leaves, spikes of

northern wheatgrass (Agropyron boreale), and capsules containing

ripe seeds of arctic-rush (Juncus arcticus). Melchior (1961)

examined the affects of Spermophilus parryii on the vegetation of

Ogotoruk Creek Val]ey near Cape Thompson. He Tisted 19 species of
plants used as food by the local squirrel population. Salix
planifolia ssp. pulchra was the only shrub eaten while sedge, meadow
horsetail, tall cottongrass, and alpine holygrass comprised the
graminoids ingested. v

Batz1i and Sobaski (1980) determined the disfribution and foraging
patterns of arctic ground squirrels near the village of Atkasook
(100 km south of Barrow). Analyses of stomach contents revealed
squirrels ate mostly dicotyledons, including a wide variety of
forbs and shrubs. The single most common plant found in squirrel

stomachs was. meadow horsetail (Equisetum-arvense). The squirrels

ignored ﬂﬁéhéﬂ5°andﬂevergreén Shrubs™and only consumed small amounts
of mosses and insects. . Forb shoots; seeds, and meadow horsetail

made up over 80% of the diet in middle and Tate summer, while mosses,
monocotyledon shoots, deciduous: shrub Teaves, docotyledon roots,

and: animal matte? contributed ha]f the diet-1in early summer.

Batzli and Sobaski conducted palatability trials and found that forbs

were highly palatable to the squirrels, particularly members of the
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families Cruciferae, Leguminosae, Scrophulariaceae, and Saxifragaceae.

Deciduous shrubs were moderately palatable, of which Salix alaxensis

was the most pa]atéb]e and S. phlebophylla the least palatable.

The most palatable grasses were sheep fescue (Festuca brachyphylia)

and downy oatgrass (Trisetum spicatum), the Teast palatable were

dunegrass (Elymus arenarius) and-arctic brome (Bromus pumpellianus).

Evergreen shrubs were the least palatable group; with only Dryas

integrifolia 1eavés“be1ng taken in substantial amounts.

Guthrie (1982) determined the food habits of a ground squirrel
colony near Bison Gulch (185 km south of Fairbanks). Willow,

‘northern sweet-vetch (Hedysarum mackenzii) and arctiC'Tupine

(Lupinus arcticus) were the dominant items in June diets while arctic

lupine, seeds, and sweet-vetch were the main items in July stomachs.
.In addition to vegetation, arctié ground squirrels are knowﬁ for
their consumption of animal matter (Geist 1933; Batzli and Sobaski
1980), at times even exhibiting cannibalistic behavior (Cade 1951;
'Mayer'1953b).
e ezl ,,;_.:;.:...:,SMALL-.MAMMALS L e e se
Habitat Utilization - -

-~ Surface-mining ‘for coal “in North America has resulted in the
destruction of habitats utilized by all categories of wildlife.

Small mammals appear to . be very resilient to habitat perturbations,
often being the first animal group to permanently repopulate mined
areas (Verts:1957; de-Capita and Bookout 1975; Sly 1976; Kirkland . ..
1976; Hansen and Warnock 1978; Voight and Glenn-Lwein 19793 Brenner
et al. 1982).
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Tundra voles prefer grass habitats. In central Alaska, Microtus
‘oeconomus reaches its highest densities on sites supporting relatively

dense herbaceous ground cover, typically early successional stages

characterized by high coverage of grass (Calamagrostis spp.) (West
1982). West (1979) noted the patchy'distrfbution and transitory,
successional nature of optimal Microtus habitat results in low
density Microtus spp. popuTations, a condition that may favor early
entry and local persistence of the red-backed vole. Thus the
successional dynamics of centfai Alaskan vegetation favor red-backed
voles, and sharp habitat segregationvbétween red-backed voles and
" Microtus spp. does not occur. Current‘evidence supports the
contention that red-backed voles may exc]ude'Micrdtus species form
forest§, but é]so that ‘Microtus species never completely exclude
red-backed vo1e$ from early successional (grass) sites (West 1982).
Food Habits

Tast and Kalela (1971) investigated the feeding habits of tundra
voles in Finland. Through feeding experiments and field observations,

théy'found cottongrass (Eriophorum angustifolium) to be the highest

ranking food item throughout the year. During most of the summer
the voles ateAthe above ground portions of the plant, in the winter
underground organs were consumed. ‘This preference for graminoids was
also notedeor tundra voles inhabiting.northern:Alaska (Pruitt

1966); Quay (]951) found leaves and stalks of Carex- spp., coﬁton

grass, Vaccinium uliginosum, and sprigs of moss in: the digestive

tracts of tundra voles trapped on the Seward Peninsula. -
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Dyke (1971) examined the stomach contents of northern red-backed
voles in five habitats of northern Canada. He found the vole ate
great quantities of green material, the volume increasing
throughout May énd early June as spring foliage reached full
development. Material consumed consisted of soapberry (Shepherdia

canadensis), feather moss (mainly Hylocomium splendens), quaking

aspen leaves and bearberry. Aboreal lichens (Alectoria jubata and

Parmelia épp.) and mushrooms (mainly Russula spp.) were important
just before the fruiting season. When berries became available,
bearberry and mountain cranberry were consumed. Winter and early
spring diets consisted of overwintered fruits-- with mountain
cranberry comprising over half the diet.

In interior Alaska, West (1982) found red-backed voles relied
heavily upon the fruits of several plants for food. Overwintered
berries constituted the primary winter food. Lichens were. consumed

only during winter and -spring. The summer diet showed a significant

consumption of moss, although fruit was still the main food category.

The summer diet suggested that in early summer, when the previous
year's berries are no longer available and the current crop has not
matured, mosses are eaten as an ‘alternate food source (West 1982).

CARNIVORES
‘Habitat -Utilization

Jones and Theberge (1982) studied habitat utilization of red
“foxes in the tundra.of northwest British Columbia, Canada, and found

"3 preference for willow communities. “The foxes tended to avoid the
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open 1ichen4Empetrum habitats although grass communities were used
in proportion to their avai]abi]ityﬂ- In northern Alaska red

foxes have taken advantage of roads for dispersal into remote
areas, and.use buildings and other man-made objects, such as steel
pipes, for den sites (Rudzinski et al. 1982).

Certain farming and 1ogging methods have been found to improve

. habitat for gray foxes (Urocyon cinereoargenteus) by increasing

edge and vegetation diversity (Wood et al. 1958). Similarly,
creating interspersion was thought to increase habitat quality for
red foxes (Ables 1969). VYearsley and Samuel (1980) discussed the
use of reclaimed surface mines by red foxes in West Virginia. They
noted revegetation of mine areas wés beneficial to foxes if it
created grasslands, rows of shrubs, and pole-stage woods. This
multilayered vegetation was felt to provide more edge and diveréity
than usually results from the current reclamation praétice os seeding
grasses and legumes.

There is 1ittle information regarding habitat preference of
cbyotes in Alaska. Murie (1944:97) observed the coyote was absent
from the mountainous regions of Denali Nationa1 Park, but did occur
near the willow and alder thickets inhabited by snowshoe hares.

Wolves are extremely mohile ahima]s, traveling great distances in

- their daily and seasonal movements. = Murie (1944:42) wrote the

following about the wolf pack he studied .in interior Alaska (in
Denali National Park):

The East Fork wolves were known to move readily over a
range of at least 50 miles across. During the denning
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period their movements radiated from the den, and
ordinarily the wolves traveled a dozen or more miles
from it. But greater distances were readily traveled.
In the spring of 1941, when a band of five or six
thousand caribou calved some 20 miles away, the
wolves traveled this distance nightly to prey on the
calves. : ‘

Ballard et al. (1981b) determined the territory size for 19 wolf
packs in southcentral Alaska. The areas ranged from 275 to 3077
km2. Because of their vagile 1ife-style Alaskan wolves have been

found to utilize all of the habitat types available to them.
Food Habits -

The food habits of red foxes within interior Alaska have been
_reported by Murie (1944:212-217) and Hobgood (in prep.). Over
a three year period (1939-41) Murie examined 662 summer scats and
124 winter scats from Denali National Park. Based on frequency of

occurrence, microtines (Microtus, Lemmus and Clethrionomys spps.)

.and arctic ground squirrels comprised 50% and 37% of the total
summer diet. Microtines and bTueberry were the major items in winter
scats, having been found in 53% and 29% reSpectiVe1y; Snowshoe hares
~were extremely- scarce wheré“the-scats wére collected, thus explaining
Flaecording to” Murie ) Why there Nere’ §o' Feihared ih the diet.
Hobgood (in prep.) examined 167 summek and 57 winter scats

collected in the Upper Susitna River drainage. Arctic ground

“squirrels and microtines (Microtus pennsylvanicus, M. oeconomus,

{M;:miurus; and Cleithrionomys rutilus) accounted for 77%.and 39% of

* the:'summér diet. "Microtines (mainly C. rutilus) and unidentified

cervids comprised 49% and 36% of the prey found in winter scats.
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Once again hares were not abundant in the area and consequently
did not appear in the- diet.

Food information regarding the coyote in Alaska is scarce.
Murie (1944:97) noted reports of Dall sheep weakened by unusually
severe winter conditioﬁs'being ki]1ed by coyotes; Murie also
observed coyotes were very scarce in the high country of Denali
National Park, preferring instead to seek areas where snowshoe hares
were available. Bergeron and Demers (1981) examined the diets of
coyotes inhabiting the forested agricultural land of southeastern
Quebec, Canada. They found that although domestic animal carrion

was the most»important’food group for coyotes, snowshoe hares

-regu]ar1y7océurred in the diet.

Murie (1944:50-59) examined 1174 wolf scats from interior Alaska
and determined caribou and Dall sheep were the major prey consumed,
accounting for 42% and 25% of the diet. Again the ana1y$is occurred

during a snowshoe hare population low. More recently Ballard et al.

- (1981b) completed a five year study of wolves in the Nelchina

Basin of southcentral Alaska. They examined 3624 scats and found ~
moose comprised 53% of the summer diet, snowshoe hares 14%, and

beaver (Castor canadensis) 10%.

CARIBOU
Habitat Utilization .- o

" Thei'caribou 'is widely distributed-on arcti¢ tundras, mountains
and boreal forests of Eurasia and North America, including the Arctic

Archapelago and the north coast of Greenland. Of nine living
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subspecies of caribou in the world, the barren-ground caribou

(Rangifer tarandus granti) is the only one found in Alaska

(Banfield 1961). There are at present 13 caribou herds in Alaska,
including two 1ntrodﬁced populations (Pegau 1968). In addition,
there are 20 domestic reindeer herds in wéstern Alaska (Collins
pers. comm.). 
Throughout the year caribou herds are almost constantly in
motion. They visitwsome areas annually, and‘may utilize others
only once in a decade. Even prefer}ed areas are used for only a few
weeks each year. Despite such variability, a certain periodicity
and pattern are evident in both daily and seasonal movements
- {Hemming 1971)..
Small herds may not demonstrate definite seasonal movements but
.- 1instead wander locally (Banfield 1961; Skoog 1968). The north
| slopes of the centraf Alaska Mountain Range support a small herd of
caribou that may be déscendents of the Fortymi1e_hérd that ranged
‘into this area during the 1930's (Skoog 1968). Hemming (1971)
shas. identified.this population:-as the Delta caribéu:herd. Animals
of this population are thought to be the caribou observed on the
~Usibelli Coal Mingﬁ(ﬂl_pavis pers. comm.).

The Delta caribou herd ranges over an area of about 7770 sq. kms.
f(3QQO_§q.gmiJes)Epn the north slopes of the Alaska Range between the
Alaska Railroad on,the west and the Richardson Highway on the east
;(Hemming,1971).-,In-winter‘the herd ranges widely over the foothills

of the Alaska Range between Delta Creek and the Tatlanika River and
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northward onto the Tanana Flats (Olson 1958; Lentfer 1965; Skoog
1968). As the calving period approaches, cows and many yearlings
move into the upper portion of the Little Delta River and Delta
Creek. Here the calves are born above timberline (Skoog 1968).
Meanwhile bulls and -other yearlings remaiﬁ:wide1y scattered through
the foothills and mountains from Yanert Fork of the Nenana River to
Delta Creek (for locations of the geographical areas referred to
in the text see Fig. 1).
Food Habits

Throughout their range, from the boreal forest to the high arctic
" tundras and polar deserts of the extreme north, caribou and reindeer
experience a wide variety of nutritional aﬁd climatic conditions
(Staaland and Punsvik 1980). Within the major portion of their
global distribution, Tichens, grasses, and sedges, as well as shrubs
Tike willow and alder, comprise the major portion of their diet
(Gaare 1968; Klein 1970; Parker 1975; Thirg 1980; Punsvik et al.
1980; Skogland 1980§ Oosenbrﬁg and Theberge 1980; Thompson and
McCourt 1981). Within the borders of Alaska, the major diet-related
studies have taken place on the Seward Peninsula (Wright 1980), the
Alaskan North Slope (Kuropat and Bryant 1980; White and Trudell
1980), and interior Alaska (Skoog.1956; Boertje 1981).

~ The Western-Arctic caribou herd on the Alaskan North S]obe

exhibited an:intensive early season use of Lupinus arcticus. .

Willows were preferred over birch, :but evergreen shrubs such as

Ledum -decumbens were not used. Of the willows, Salix pulchra was
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the most preferred (Kuropat and Bryant 1980). Grazing studies
with reindeer on several vegetation types on the North Slope
indicated forbs, deciduous shrubs (especially willow species), and
Tichens were the.preferred food items (White and Trudell 1980).

. Many species of grasses and sedges havé been reported utilized
by caribou during the summer. Porsild (1954) stated that nearly
all grasses are eaten, and noted especially those of the genera

Alopecurus, Arctagrostis, Dupontia, Festuca, Poa, and Puccinellia.

In_addition to these, Hadwen and Palmer (1922) mentioned Agropyron.
Skoog (1968) noted the early spring use of the new shoots of

grasses (mostly Festuca altaica, Calamagrostis canadensis, and

Hierochloe alpina) and sedges (notably Carex bigelowii, C.

membranacea, C. podacarpa, and Eriophorum vaginatum).

Boertje (1981) examined the nutritional ecology of the caribou
herd in the Deﬁa]i National Park and Preserve.: This study is.of
note because of the proximity of the park to the Usibelli Coal Mine
and will therefore be reviewed in detail.

To estimate actual dietary composition, Boertje modified the
results of fecal analyses by using field observations-of forage
selected and estimated digestibility of plants identified in the
feces. The early spring diet (mid-May to July) was dominanted by
Tichens and, to a lesser extent, overwintering berries and portions
of Carex species. Intensive feeding on the new leaves bf

Vaccinium uliginosum, Betula nana, Arctostaphylos spp., and Salix

pulchra, was observed during the last week of May and first week

———
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of June. By the second week of June only willows continued to be
grazed intensively. Several species of forbs were also consumed,

particularily Epilobium angustifolium and Sanguisorba stipulata.

Graminoids were also grazed at times, especially the tips of Carex
podocarpa.

The intake of forbs decreased from the spring to the'summer
(July to mid-August) diet. The decrease in use of forbs was
primarily due to their decrease in availebility on the summer range.
Deciduous shrubs contributed about 50% to the total summer's intake.

Pfostrate willows, including Salix arctica, S. rotundifolia, and

S. reticulata, contributed significantly to the willow component of
the diet, particularly when the caribou retreated to higher

elevations and wind-exposed ridgetops to escape f]yvharassment.

threugh0ut the summer (Boertje 1981). Skoog (1968) also found
S. pulchra and S. alaxensis the most palatable willow in the diet
of the Fortymile and Nelchina caribou herds in interior Alaska.

Graminoids were important-- Carex podocarpa, C. bigelowii, Festuca

‘altaica and Hierochole alpina predominated in the summer diet.

Mushrooms were also highly preferred during the summer months
(Boertje 1981).

Boertje (1981) found lichens dominated the autumn (mid-August to
mid-October) diet whereas willows decreased in importance and

graminoids (particularly Carex aquatilis) increased s1ightly when

compared to values in spring and summer. Mushrooms and berries
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(Vaccinium uliginosum and V. vitis-idaea) were important autumn
forages (Boertje 1981).

MOOSE
Habitat Utilization

LeResche et al. (1974) have presented a detailed discussion of
the habitats occupied by Alaskan moose. A capsulated summary of
their discussion wﬁ]llprovide'a basis with which to assess the
adéquacy’of reVegétated mine spoils as moose habitat:

The most important moose habitats in Alaska include both
climax and subclimax communities. Moose are present in
low densities throughout the climax taiga communities of
the northern boreal forest. Climax upland birch-willow
communities and lowlard bog communities support greater
densities of animals, as do continuously-renewed riparian
seral communities and more transient post-burn communities.
Upland moose habitats are very important in many areas

of the state. These habitats are timberline shrub
communities characterized by birch and willow, with heath
and forb understories. These habitats are used most
intensively in summer and autumn, but are year-round
residences for moose in some areas. Lowland climax’
communities are many and diverse, occurring on the broad
alluvial plains common south of the Brooks Range. These
communities are especially important during spring and
summer, and support large concentrations of moose dur1ng
~calving. Riparian willow communities, although seral in
‘nature, are consistently present because of constant

. .renewal. They.are key winter ranges in much of Alaska

‘and are the only habitat consistently occupied by moose
_in arctic areas (LeResche et al. 1974).

Telfer (1978) discussed the effect of snow on moose movements
and habitat selection. - He noted when deep snow covers much of the

range, moose arenforced to concentrate in areas where evergreen

,,,,,,

'pgckeis,of warm_m1croc]1mate. Henqgﬂopt1mgm,w1nter range prov1des
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cover and large amounts of browse interspersed in small patches.
Telfer (1978) concluded that ideal moose habitat requires a variety
of plant communities interspersed to form a diuersity of small
stands.
Food Habits

The bulk of winter moose rumen samples collected in southcentral
Alaska by Chatelain (1951) consisted of mat willow, paper birch,

black cottonwood (Populus trichocarpa) and aspen. Spencer and

Chate]ain (1953) reported data on moose food habits in southcentral
Alaska based on spr1ng browse surveys Wi]1ows and paper birch
were the preferred spec1es in w1nter ‘Balsam poplar, highbush"

cranberry, red e]derberry (Sambucus racemosa) and raspberry (Rubus

idaeus) were_1ess important 1tems 1n the diet.

Spencer and Hakala (1964) recorded Bebb willow (Salix bebbiana),
scouler willow (S scouleriana), Barc1ay willow (S. barclayi), and

S. arbuscu]o1des as 1mportant w1110w spec1es on the Kenai Peninsula.

'Hosley (1949) reported work done by L J. Pa]mer on the Kenai in the

1930 S wh1ch 1nd1cated tree and ground b1rches, w1110ws western

mounta1n ash (Sorbus scopu11na), red current (R1bes tr1ste) black

current (R. 1ax1f1orum) and serv1ceberry (Ame]anch1er alnifolia)
were h1gh1y pa]atable to moose. | :

| LeResche and Dav1s (1973) reported the food habits of three
gentgtame\ﬁoosejon”the Kena1 Pen1nsu1a Summer d1ets were “composed
of tWO th1rds b1rch 1eaves and one- fourth forbs, 1nc1ud1ng

c]oudberry (Rubus chamaemorus), round ]eaf sundew (Drosera |
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rotundifolia), fireweeds (Epilobium angustifolium, E. Tatifolium)

and nootka Tupine (Lupinus nootkatensis). Mushrooms were eaten

whenever encountered and grasses, sedges and aquatics comprised
about 10% of the obéerved diet. Winter diets varied with snow
depth. When snow éccumu]ation was less than 30 cm, sedges were
Eonsumed in great qgan;jtjes; but when snow depth»was over:30 cm,
birch stems, mountain cranberry, willows, and alder were the main
food items. '

Murie (1944:1832_considéred willows the major summef and winter
food of moose in Dené]i National Park. He also noted that grasses,
sedges, various herbs, and submerged vegetation were consumed in
summer. ACushwa<and.COQQy (1975).determ1hed the food‘habits of
moose from the Kenai Peninsﬁia.é;d Faifbanks areas by examinfng
rumen contents. The winter diet in the Fairbanks region was, in
decreésing order ofﬁffeqyen;y, twigs of willow, birch, aspén, and
alder. During the sprihg (Apri1-May):twjgs of willow and birch
wefé_mésf_freduent]y eaten, whi1e'summer (June;August) rumen
samples contained green.wi]1pw 1eaves and.unidentified grasses.

4 WO1ff (1976) examined moose uti]ization'pf hardwopd brpwse on
the Tanana f]oodp]ainnin interior A]éska; Mooéé“cohsdﬁéd balsam

poplar, Alaska willow (S. alaxensis), and interior willow (S.

interior) on eight year old stands, and Alaska willow and New

England willow (S. novae-angliae) on 15 year old stands. A similar

study done in Denali National Park (Wolff and qu]ingA1981) found

Alaska willow and Salix arbusculoides were heaviest browsed. The

P,
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importance of willow to interior Alaskan moose was further
demonstrated by Milke (1969), who reported moose in the Tanana
River basin demonstrated a decided preference for interior willow,

Alaska willow, Salix planifolia, and S. arbusculoides. Machida

(1979), in a study near Fairbanks, found Alaska willow was most
preferred, S. planifolia was next, while Scouler willow and S.
hastata were least preferred.

DALL SHEEP
Habitat Utilization

Nichols (1980) described Dall sheep habitat in Alaska as:

-~... typically alpine:" steep, open grasslands, interspersed
with broken cliffs and talus slopes on recently glaciated
mountains. It usually lies almost entirely above timberline
which, in Alaska, is variable in elevation but averages
about 765 m (2500 ft) above sea level. Temperatures
normally remain below freezing during the winter, and high
winds sweep many ridges and slopes free of snow.

Vegetation consists largely of sedges, bunchgrasses,

_.Tow- shrubs such as blueberry, crowberry, dwarf willow,"
.mountain avens, and mosses and lichens. The lower portions
of sheep habitat may have large stands of dwarf birch
interspersed with larger willows and dense alder and
alpine hemlock thickets. In some places where broken
cliffs extned suitable habitat below timberlines, sheep

.-utilize benches supporting stands of .twisted cottonwood,
aspen and occas1ona1 wh1te spruce

M

Little work has been done in Alaska to determ1ne the diets of
Dall sheep. Murie (1944:76- 82) ana]yzed 75 rumen samples and
noted the 1mportance of sedges grasses, and w111ows in sheep d1ets
in Dena11 Nat1ona] Park. He ment1oned b]uegrass fescue, and sedge

as be1ng the most ava11ab1e feed on w1nter1ng areas, and observed

feed1ng on these species as we]] as b]ueJo1nt, red fescue trisetum
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(Trisetum spp.), and wheatgrass. Horsetail and bog blueberry
were also found in important qUantities.

Viereck (1963) observed Dall sheep in the Tonzona River and Mt.
Hayes area of Alaska. The forage species taken were quantified as
'occasionally, commonly or abundantly utilized'. Most of the 47
food plants listed were summer forages and included: Epilobium

latifolium, Artemisia arctica, Anemone parviflora, Poa alpina,

Achillea borealis, Trisetum spicatum, ‘Salix reticulata, Festuca

altaica, and Kobresia myosuroides.

Whitten (1975) studied the habitat relationships of Dall sheep
in Denaii Nationa] Park. He made visual observat1ons of feeding
sheep and recorded the p1ant spec1es consumed Dur1ng.the-summer

months,‘Salix g]auca,'Sa1ix arctica, Sa]ix planifolia, Boykinia

richardsonii, Arnica alpina, Artemisia alaskana, Dodecatheon

“frigidum, Saxifraga davurica,.and-Oxyria.digyha‘were eaten. Winter

food items were determined by examining feeding craters. Within
the craters, bunchgrass (most]y a1p1ne fescue) seemed to be the
1tem most often grazed Wh1tten d1d report fo110w1ng sheep tracks

through the snow to a 51ng1e Sa11x glauca bush in a stand of Alnus

'crispa._uThe sheep fed on stems of the willow but did not stop to
~ feed on any of the alder. Winters (1980) reported grasses and

sedges compr1sed the bu]k of 1tems 1dent1f1ed in the rumens of two

o sheep c011ected near Sheep Creek in the Tanana River dra1naqe

The most deta11ed account of Dall sheep d1ets w1th1n Alaska is

__that of N1cho1s and Heimer (1972) They determ1ned ‘the seasonal
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food habits of three herds located on Surprise, Crescent, and
Slaughter Mountains along the Kenai River Drainage. Sedges, alpine

fescue (Festuca altaica) and other grasses made up the greater

portion of the summer diet on all areas. The use of sedge
decreased markedly by midwinter, while the use of alpine fescue
increased. Consumption of other grasses, including red fescue,

alpine sweetgrass (Hierochole alpina), and Poa spp., was fairly

constant throughout the year. Shrubs, mainly willows, made up a
portion of the diet throughout the year, with somewhat decreased
use in spring. Mossés and lichens were evident in the winter diets.
Heimer (unpub. data) determined the botanical composition of
spring and winter rumen contents for twd sheep populations . in the
“Alaska Mountain Range. Grasses and sedges werezthg principal rumen
component for the Dry Creek herd, comprising 69% and 74% of rumen
contents in spring and winteﬁ resbective]y.- The Robertson River
population was similar in its consumption of grasses and sedges in
winter (56%), but.subp]emented the sunﬁer diet of graminoids (50%)

by.ingesting:the basal portions-of oxytropesi(24%). « = -.
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RESULTS

Total standing biomass on the tundra control site exceeded the
total biomass on the reclaimed areas (Tables 5 and 6). Salix
alaxensis contributed the greatest amount of cover on both shrub
areas examined, accounting for 31% of the cover on the Usibelli
Mine and 25% on the B & R Mine site (Table 7);. Willow accounted
for 78% of the shrub density on the B & R Mine while alder
accounted for 81% on the Usibelli Mine (Table 7). Total shrub
density was greatest on.the Usibelli Mine. Spruce was the most
abundant tree on the Usibelli Mine and provided the greatest
amount of cover on the coniferous cover type (Table 7).

Vertical foliage density (VFD) was gréatest_in the tall shrub
cover type on both the Usibelli and B & R Mines (Table 8). Mean
shrub. ages on the revegetated areas of the Usibelli Mine were
younger. than shrubs on similarly aged unreclaimed sites (Tables 9
and 10).

" 'Bird species observed and the avian habitat—they were observed
in are.shown in Tables 11 and 12. I recorded 49 species of birds
for the Usibelli Mine study area. By comparison, Tarbox et al.
(1979) compiled a bird species 1ist for the Healy area which

included 51 species.

Revegetated areas exhibited a lTower bird species diversity than

was found on the naturally reclaimed B & R site (Table 13). Mining

activities did not appear to have adversely impacted bird

reproduction on adjacent land (Table 14). Territory size of two
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Table 5. Plant biomass (kg/ha), cover (%), and average litter depth
(crﬁ) on the revegetated study areas, Usibelli Coal Mine, Healy,
Alaska, 1981. Sample size for biomass (number of plots) and cover

(number of pins) calculations are indicated in parentheses.

Revegetated Sites

1972 : 1976 1979

Biomass Cover! Biomass Cover! Biomass Cover!
Plant Soecies v (30) (500) (33) (500) -_(39) (500)
Alosecurus pratensis 863.4 . 41 o oa9.2 16 31.1 1
Festuca rubra 176.7 22 803.9 50 908.3 ag
Qa]amanrostis canadensis 30,8 2 - - 31.1 1.
Epilobium spp. 7.6 1 - - B8 2
Larex spp. 2.9 4 - - - -
Equisetum arvense 4.6 1 - - - -
Parnassia palustris 2.0 _ 1 - - - - -
Bromus inermis - - ) 468.9 >'|7 178.5 -4
Phleum pratensis - - - 20.3 1 34.3 7
Poa spp. . - - 9.0 1 302.8 12
Litter oS e o 19 e o4 - i
Bare Ground - 4 - 5 - 14

Total 1088.1 95 1521.3 94 1521.9 95

Average (#S.D.) litter depth on each revegetated site

_S_it_e Litter Denth
- ; 1.68+2.34
. 1976 5.36+3.36
SRR 773 R Y AR A

1: total cover does not equal 100%, species exhibiting <1% were excluded from the calculations.

"
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Table 6. Plant biomass (kg/ha) and cover (%) on the shrub tundra

study site, Usibelli Coal Mine, Healy, A]aské, 1981. Sample si

for biomass (number of plots) and cover (number of pins) are

‘indicated in parentheses.

ze

Plant Species : Biomass (25) ~ Cover (500)
Arctostaphylos alpina leaves 35.6 1
Betula nana stems and leaves 11249 10
Carex bigelowii - . : 21901 21
Ledum decdhbengﬂgtems and leaves - 401.6 19
‘Rubus chamaemorus -Jeaves - 62.8 5
Vaccinium'uiigﬁnbsumb1eaves . 489.2 18
Vaccinium vitis-idaea Teaves 14.9 2
Erioghorum,gracile R 185.7 3
Cetraria cucullata SR 501.6 10
Peltigera aphthosa ‘ 88.4_ 1
Peltigera spp. 5 '30.5 1
. Stereocauigﬁ spp. IR 3.6 1
Litter | | - - 5
TOTAL - - L ous.g 08

Note: total cover does not equal 100%, species exhibiting <1%

were excluded from the calculations.
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Table 7. Cover (%) and density (stems/ha) in the tall shrub cover
type and coniferous cover type, Usibelli Coal Mine and tall shrub

cover type on the B & R Mine, Healy, Alaska, 1981.

Plant Species . Cover Density

USIBELLI COAL MINE

Salix alaxensis . ‘ 31 3934
Salix interior 4 850
Alnus Erispa - : 24 . 20534
Picea spp. ' 8 S 712
Betula spp. | R 1
"B & R MINE _
Salix alaxensis 25 9400
‘Salix interior _ 5 4800
Populus tremuloides 2 1900

Alnus crispa -~ 2 2000




Table 8. Percent vertical foliage density (VFD) in summer (S) and winter (W) for the

B & R site and the five largest cover types (in number of hectares) on the Usibelli

Coal Mine, Healy, Alaska.

Distance from Distur‘bed % Revegetated Shrub Tundra Tall Shrub Conifer Forest Barren B & R Mine
target (m) 1979 1976 1972 ‘ Floodplain

SH SW SH S W s W s W s W s W

10 13 0 38 0 25 0 11 o0 73 50 - 63 22 2 0 75 45

20 130 38 0 25 0 13 0 84 84 82 84 2 0 92 89

30 25 0 38 0 330 14 0 92 100 84 84 2 0 100 100

40 25 0 8 0 33 0 14 0 00 100 90 95 5 0 100 100

50 . 31 0 63 0 38 0 14 0 100 100 100 5 0 100 100

100

£9
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Table 9. Mean ages (+ standard deviation) of shrubs invading
revegetated stripmine spoils on the Usibelli Coal Mine, Healy, Alaska,

August, 1981.

Plant Species Reclaimed Site Sample Size Age (yrs.) Range
Alnus crispa 1972 10 3.6+2.6 2-8
Salix alaxensis 1 6.0 _ 6
Alnus crispa 1974 5 2.840.6  2-4
Salix alaxensis | 5 5.3+0.6  5-6
Alnus crispa 1976 1 4.0 4

Salix alaxensis S 1 5.0 5

No sﬁrubs'present g 1979
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Table 10. Mean ages (+ standard deviation) of shrubs invading

‘unreclaimed stripmine spoils on the Usibelli and B & R Mines, Healy,

Alaska, 1981. VYear of disturbance in parentheses.

Plant Species ’ . Sample Size Age (yrs.) Range

USIBELLI MINE (1969)

Salix alaxensis 10 5.2+3.1 411
Alnus crispa 10 8.1+1.4 3-10

B & R Mine (1971)
Salix alaxensis 10 7.141.6. 5-9

AMnus crispa | 10 4.4+1.5 3-7
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Table 11. Bird species observed on the Usibelli Coal Mine area,

Healy, Alaska, 1980-1982.

Species Name/Scientific Name

Violet-green Swallow (Tachycineta thalassina)

Tree Swallow (Iridoprocne bicolor)

Bank Swallow (Riparia riparia)

Barn Swallow (Hirundo rustica)

C1iff Swallow (Petrochelidon pyrrhonota)

Gray Jay (Perisoreus canadensis)

Black-billed Magpie (Pica pica)
Rusty Blackbird (Euphagus carolinus)

Common Raven (Corvus corax)

Boreal Chickadee (Parus hudsonicus)

American Robin (Turdus migratorius)

Swainson's Thrush (Catharus ustulatus)

Orange-crowned Warbler (Vermivora celata)

Yellow Warbler (Dendroica petechia)

Common Redpoll (Carduelis flammea)

Savannah Sparrow (Passerculus sandwichensis)

White-crowned Sparrow (Zontrichia léucophrys)

Lapland Longspur (Calcarius lapponicus)

Dark-eyed Junco (Junco hyemalis)

Mallard (Anas p1atyrhynéhos)
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Green-winged Teal (Anas crecca)

Canvasback (Aythya valisineria)

Bufflehead (Bucephala albeola)

Surf Scoter (Melanitta perspicillata)

Red-tailed Hawk (Buteo jamaicensis)

Golden Eagle (Aquila chrysaetos)

Goshawk (Accipiter gentilis)

Sharp-shinned Hawk (Accipiter striatus)

Marsh ‘Hawk (Circus cyaneus)

Merlin (Fa1c0'co1umbariu5)i :

American Kestrel (Falco spafverius)

Ruffed Grouse (Bonasa umbellus)

‘Willow Ptarmigan (Lagopus Tagopus)

:Sandhi11 Crane (Grus canadensis)

-Uptand Sandpiper (Bartramia longicauda)

Lesser Yellowlegs.(Tringa flavipes) : :-

:So]itary'Sandpfﬁer (Tringa solitaria)

Spotted Sandpiper (Actitis macularia)

Common Snipe (Gallinago gallinago)

‘Western Sandpiper (Calidris mauri). - -

Least Sandpiper (Calidris minutilla)

Mew Gull (Larus canus)

‘Hawk Owl (Surnia ulula)
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Boreal Owl (Aggo]ius funereus)

Short-eared Owl (Asio flammeus)

Belted Kingfisher (Megaceryle alcyon)

Common Flicker (Colaptes auratus)

Hairy Woodpecker (Picoides villosus)

Rock Dove (Columba livia)
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Table 12. Bird species'and the avian habitats they were observed

associated with on the Usibelli Coal Mine and B & R Mine study.

areas, Healy, Alaska, 1980-1982.

Shrub Tundra

Savannah Sparrow
White-crowned Sparrow
Lapland Longspur
Upland Sandpiper
WiTllow Ptarmigan
Short-eared Owl

Gray Jay

Sharp-shinned Hawk

Disturbed & Revegetated

~ Savannah Sparrow
White-crowned Sparrow
‘Lapland Longspur

Short-eared Owl

~Tall Shrub
~ _.Orange-crown Warbler
Yellow Warbler

~ Common Redpol1

Whi te-crowned Sparrow
Willow Ptarmigan

Gray Jay

Rusty Blackbird
American Robin

Tree Sbarrow

Boreal Chickadee

Conifer Forest

Common Redpoll
Whiteécrowned Sparrow
Merlin

Ruffed Grouse
Hawk Owl |
Boreal Chickadee
Hairy Woodpecker
Boreal Owl

Common Flicker
Gray Jay
Dark-eyed Junco
Sharp-shinned Hawk

Goshawk

Disturbed & Unreclaimed

Short-eared Owl

Savannah Sparrow




L

70

Table 12 (continued).

Water & F]oodp1a1‘n1 B & R Mine : ngmgg?

Mallard Gray Jay Black-billed Magpie
Green-winged Teal Ruffed Grouse | Common Raven
Canvasback , Orange-crowned Warbler Red-tailed Hawk
Bufflehead Yellow Warbler : Golden Eag]é

Surf Scoter Wilson's Warbler American Kestrel
Sandhill Crane Common Redpoi] Mew Gull

Lesser Yellowlegs ASayannah.Spakfow Marsh Hawk

Solitary Sandpiper White-crowned Sparrow Violet-green Swallow

Spotted Sandpiper - Tree Sparrow _ Tree Swallow
Western Sandpiper Dark-eyed Junco Barn Swallow
Least Sandpiper Cliff Swallow
Belted Kingfisher B American Robin

Swainson's Thrush.

Rusty Blackbird

1: includes ephermal water bodies.
2: birds observed on or over all cover types, includes species common

.to the B & R Mine site.
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Table 13. Bird species diversity for six cover types on the Usibellj

Coal Mine and the B & R Mine site, Healy, Alaska.

Cover Type or Site * . Number of Species Observed-l Dizﬁriityz
: m
Shrub - Tundra SR 8 . 3.00
Tall Shrubland " 10 N
Coniferous Forest 13 3.70
Water & Floodplain 14 | 3.81
Disturbed & revegetated ‘ 4 2.00
_ Disturbed & unreclaimed = - 2 “ ©1.00
B & R Mine site - 10 o 3.32

1: species number excludes birds common to all cover types.

2: Hm

species diversity under conditions of maximal equitabi]ityo'

Hm

1og25, where S is the number of specieg in the community

(Krebs 1978:456).




Table 14. Clutch size and fledging data for bird nests as%ociated with the‘Usibelli Coal Mine area,

Healy, Alaska, 1980-1982.

Number of Eggs Number Egg:F]edged
Bird Species This Study Gabrielson & Lincoln (1959) Fledged . Ratio
Savannah Sparrow 4 3-6 4 1.00
Savannah Sparrow 4 3-6 3 0.75
White-crowned Sparrow 4 -5 K 0.75
Black-billed Magpie 6 7 5 0.83
Common Raven -4 4 -5 4 1.00
Mallard 6 -8 -12 4 .0.67
Hairy Woodpecker 3 3-6 3 1.00
Hairy Woodpecker 3 3-6 3 1.00

A
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species .of nesting passerines was determined (Table 15); savannah

sparrows (Passerculus sandwichensis) averaged 1.64 ha, and a

white-crown sparrow (Zontrichia leucophrys) territory was 5.07 ha.

Two species of gallinaceous birds, willow ptarmigan and ruffed grouse

‘(Bonasa umbellus), were observed on the mine. Buds and twigs of -

willow were the dominant items in the winter diet of the willow
btérmigan (Table 16). Five species of ducks and five species of
sandpipers were observed using water impoundments on the mine area.

The only nesting waterfowl found associated with reclaimed land was

the mallard (Anas platyrhynchos). In 1981 a nest containing six
eggs was located on the 1976 revegetated area. The nest was

situated in a bluejoint grass (Calamagrostis canadensis) stand, nine

meters from the nearest water body. Water bodies appeared to mainly

" function as resting habitat for migrating waterfowl.

Taple 15. Territory size of birds associated with revegetated

spoils on the Usibelli Coal Mine, Healy, Alaska, 26-28 May, 1981.

Percent of

Territor Nest Site Territory
Bird Species Size (ha{‘ (Reyegetated Revegetated
‘ ‘ Area) Land
Savannah Sparrow 0.74 ‘ f1974' o210
savannah Sparrow ¢ 2.54° 972" 7 TolE
White-crown Sparrow 5.07

1972 T . 18

“ : : - - : ) -z
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Twenty-six species of terrestrial mammals were observed or trapped
on the Usibelli study area (Table 17). The greatest number of sma11.
mammal species observed or captured occurred on the shrub tundra
cover type (Table 18). This area also exhibited the greatest
diversity of small mammals (Table 19). Of those sites on which small
mammals were observed or -captured, the disturbed and revegetated

sites exhibited the lowest species diversity.

Table 16. Winter food habits of the willow ptarmigan on the Usibelli

Coal Mine, Healy, A]aska, 1981. Sample size in parentheses.

_ Plant Speciés B “ : Percent Occurrence (N=40)
Salix spp. | | 95
Vaccinium uliginosum fruft : 3
Unknown Forbs , AT o 2

‘The sumier diet for caribou observed on the Uéibe11i Mine was
very similar to the food habits reported for native ranges (see
Boertje 1981 and Table 20). Lichens, willow and graminoids compriéed
20, 17 and approximately 27%;rgspective1y; In the graminoid category,

red fescue_(Féstuca rubra) was the major grass species identified in

the d1e,t, ;
Boertje (1981) determined the nutrient content of the summer

(July to mid-August) dietary components of the Denali National Park_



Table 17. Mammal species observed or trapped on the Usibelli Coal

Mine study area, Healy, Alaska, 1980-1982.

Common Name/Scientific Name

Tundra Vole (Microtus oeconomus) -

Red-backed Vole (Clethrionomys rutilus)

Masked Shrew (Sorex cinereus)

Pygmy Shrew (Sorex hoyi)

Arctic Shrew (Sorex tundrensis)

Water Shrew (Sorex palustris)

Northern Jumping Mouse (Zapus hudsonicus)

Porcupine (Erethizon dorsatum)

Least Weasel (Mustela rixosa)

Beaver (Castor canadensis)

Marten (Martes americana)

Short-tailed Weasel (Mustela erminea)

Mink (Mustela vison)

Dall Sheep (Ovis-dalli)-

Caribou (Rangifer tarandus)

Moose (Alces alces)

chote,(Cani§~}aﬁra"5);M

Snowshoe Hare (Lepus americanus) -

Red Squirrel (Tamiasciurus hudsonicus)

Northern Flying Squirrel (Glaucomys sabrinus)




Table 17 (continued).

76

Arctic Ground Squirrel (Spermophilus parryii)

Black Bear (Ursus americanus)

Grizzly Bear (Ursus arctos)

Red Fox (Vulpes_vulpes)

Wolf (Canis lupus)

Lynx (Lynx canadensis)
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Table 18. Small mammal species and the cover types in which they

were observed or trapped on the Usibelli Coal Mine and B & R Mine

study areas, Healy, Alaska, 1980-1982.

~ Shrub Tundra

Red-backed Vole
Tundra Vole
Masked Shrew
Pygmy Shrew
Arctic Shrew
Water Shrew

Northern Jumping Mouse

Coniferous Forest

Red-backed Vole

Red Squirre]

Northern Flying Squirrel
Snowshoe Hare

Masked Shrew

Lynx

Jall Shrub
Red-backed Vole
Snowshoe Hare
Masked Shrew

Northern Jumping Mouse

B & R Mine Site

Red-backed Vole
Tundra Vole
Masked Shrew
Snowshoe Hare

Northern Jumping Mouse

Disturbed and
Unreclaimed

None

Disturbed and
Reclaimed

Tundra Vole

Masked Shrew

Arctit Ground Squirrel
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Table 19. Small mammal species diversity for five cover types on the

Usibelli Coal Mine, Healy, Alaska, and the B & R Mine site.

Cover Type Number of Species Observed D1'ver§1‘ty'l
: . ; (Hm

Shrub Tundra 7 2.81
Tall Shrub 4 2.00
Coniferous Forest 5 2.32
Disturbed & Revegetated 3 1.58
Disturbed & Unreclaimed 0 0

B & R Mine site 5. 2.32

1: Hm = species diversity under conditions of méxima] equitability.

. Hm

10955, where S is the number of species in the community

(Krebs 1978:456).

,,,,,
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caribou_herd (Table 21). The nutrient content of the Denali diet

(Table 21) was compared with the Usibelli data (Table 22) to determine

if the diets were nutritionally similar.

The Usibelli diet exhibited similar levels of crude protein in
the graminoid, deciduous shrubs, and forb categories. The mean
crude protein content of lichens on the tundra adjacent to the
reseeded areas was higher than levels found in Denali National Park,
Maynard et al. (1979:224) indicated an acceptable ratio of calcium

(Ca) to phosphorus (P) to be from 1:1 to 2:1 for farm animals other

than poultry. Wheh‘the proportion reaches about 10:1 probléms occur.

An éiééss of cé]ciumufhterferes with the efficient assimilation of

phosphorus (Maynard et al. 1979:224). The Ca:P ratios for all

categories on the mine site indicated acceptable levels of both

elements aré present. Toté] nonStructdra]‘carbohydrate (TNC)
levels wefejsimi]ar for aliAéategories between the two studies.
Cafibou were Sighfed moét frequently on the revegetated areas,
with the shrub tundra, tall shrub and coniferouéiforest cover types
being used in decreasing order (Table 23).
Based on visual observations and pellet group data, moose
utilized the tall shrub cover type.more than any other area
(Table 24). Of the 24 observations recorded in the ta]f shrub area,
10 occurred in the summer months while 14 were winter observations.
The forested areas were utilized mainly in the winter months, with
73% (N=8) of the sightings occurring between September-April. The

winter diet consisted mainly of willow, the summer diet was composed
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Table 20. Summer food habits of caribou on the Usibelli Coal Mine,
Healy, Alaska, 1981. Values are percent by dry weight composition

of the diet. Sample size in parentheses.

Plant Species : Diet (N = 100)

Salix spp. | 17
FestuCé'rubra ' _ | 10
Carex spp. . ~ 2
Calamagrostis canadensis : 1
~Poa spp. : . 2
Bromus inermis 1
‘Medicago falcata | 3
Vaccinfum sbp. 1
Elymus sibiricus 1

‘Arctostaphylos alpina

~ Parnassia palustris

Epilobium Tatifolium

Agropyron cristatum

. Rubus chamaemorus

Equisetum arvense

Juncus castaneus

Phleum pratense

Achillea millefolium

a4 A4 A = A = A = -

Valeriana capitata -
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Moss

Lichen]

Unknown Graminoids

Unknown Forbs

12
20
13

10 -

T: indicates trace'gmount, £1%.

lichens present in the area and assumed to contribute to the diet

were Cetraria cucullata, Pe1tigera aphthosa, Stereocaulon spp.,

and Peltigera spp.

ey oy
N i . .

T ) i . ]



Table 21. Average percent (j.Standard deviation) nutrient content (% relative dry weight) of summer

(July to mid-August) dietary components of the Denali caribou herd, 1978-1979. Values represent

means as given in Boertje (1981:271).

Plant Category Crude Protein P K Ca | Mg TNC Ca:P
Graminoids] 14.4141.38 0.17+0.01 -  0.56+0.17 - - 17.4+2.0  3.3:1
Deciduous Shrubs2 15.19+40.56 0.22+0.01 - 1.26 o= 6.5+0.8 5.7:1
Lichens3 2.69+2.50 0.40+0.02 0.16  0.15  0.04  1.843.5 1:2.7
Forbs? 13.44+2.38 0.29+0.11 -  0.94+0.28 - 0.443.4  3.2:1
Evergreen Shrubs 9.38+0.38 0.17+0.03 - 0.80 - 10.2jﬂ.6 4.7:1

1: includes Carex spp., Festuca altacia, and Hierochloe alpina.

2: includes Betula nana and Salix spp.

3: includes Cladonia alpestris, C. rangiferina, Cetraria cucullata, Peltigera spp., and

Stereocaulon spp.

4: includes Artemisia arctica, Boykinia richardsonii, Dodecatheon frigidum, Epilobium Tatifolium,

28



Table 21, (continued). .

- Equisetum.aryvense and E.. variegatum.

5: includes Dryas onﬁoumﬁmdm,

g
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Table 22..7 Average percent (+ standard deviation) nutrient content (% relative dry weight) of the

summer (July to mid—August)mdfetary components. of caribou on the Usibelli Coal Mine, Healy, Alaska,

1981, 1 "ok

Plant Category Crude Protein p K Ca Ma TNC Ca:P
Graminoids’ 19.29+2.76  0.22+0.06  1.49+0.21 0.24+0.04 0.11+0.02 19.8447.45  1:1
Deciduous Shrubs?  11.66+42.58 0.23+0.14 0.61+0.11 0.59+0.23 0.18+0.09 15.24+3.89 2.6:1
Forbs3 16.22+42.25 0.18+0.02  1.34+0.19 0.38+0.78 0.36+0.03  4.35+0.64 2.1:1
Lichens? 10.1147.81  0.10+0.04 0.50+0.20 0.14+0.01 0.08+0.02  2.15+3.00 1.4:1

1: dincludes Festuca rubra, Carex spp., Calamagrostis canadensis, Bromus inermis and Poa spp.

includes Medicago falcata.

BOw N

includes Salix alaxensis, Vaccinium uliginosum and V. vitis-idaea.

includes Cetraria cucullata, Stereocaulon spp., Peltigera aphthosa and Peltigera sppf

78
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predominately of willow, but forbs and grasses made up to 17% of

the summer diet (Table 25). Of the grasses eaten, only red fescue
and bluejoint were important to the local population.

| To further assess the habiiat suitabi]ity of the region for moose,
a:count of cows and their acéompanying calves was made to assess the.
réproductive performance of fhe mine population. SiX calves and
five cows (including one incidencévof twinning) were observed from
May-July 1981, fesu]ting in a calf:cow ratio of 120:100. Haber (1977)
recorded spring calf:cow ratios ranging from 58:100 to 126:100 in
Denali National Park from 1966 to 1974." More recently wd1ff and
de]ing (1981) reported a' ratio of 85:100 forlthe.Denali moose herd.

Of the six calves 1dentified,uthree were killed by grizzly bearé

(Ursus arctos). Grizz]y'bear:predation on moose calves has been
shown to be a major source of éalf mortality in central Alaska
(éa11ard et al. 1981a). - 'f
- The overall adjusted carrying éapacity of the Mine area (based
Qn S. alaxensis) waé 4.7 mbose—dayé]ha (Table 26). This was very
| simiTar to fhe 4.% value reported'by WQlff and CoW]ingj(]?ﬁ]) for
one of their sfteg in ﬁené1i Natiﬁna]vbarki but much Téssxthan their
values of 10.8 and 10.7 on other plots. The hétufa11y revegetated
B & R Mine site exhibited an'gdjusted carrying capacity (9.7) of
more than two times that found on the Usibelli area (Table 27).
Tﬂé;portion of the Us%be11}iMine utilized Ey Déi] éheep.
functioned primarily as aiwinter range (Table 28). Winter and

summer diets of sheep on the mine area were composed of grasses
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(Table 29). Of the ungulate species exam%ned, sheep incorporated
the greatest percent of seeded grasses into their diet. Red
fescue and bluejoint were the most important items in the diet,
comprising 49 and 10% of summer.diets, and 40 and 15% of winter
diets respectively. |

A number of methods have been used in various investigations to
convey an index of 'reproductive pérformance' of a sheep population.
The most commonly used index is the ratio of lambs per 100 ewes in
reproductive age. Within Alaska, Scott et al. (1950) reported a
ratio of 70% for sheep populations on the Kenai Peninsula, while
Nichols and Smith. (1971) reported 55% in the Dry Creek area. Based
on éfx months ewe:lamb counts, the Usibelli popu]ationbhad a
ewe:lamb ratio of 53%-- what Hoefs and Cowan (1979) would classify
as 'average' in réproductive performance.

- Snowshoe hares. used the tall shrub cover type more than any other

habitat examined. Hare density in the shrub zone was 10 hares/ha

in winter and 18/ha in summer (Table 30). Shrubs comprised the
major- portion of the.summer;dief_(GQ%), wﬁi}g spruce made up 51% of
the winter diet (Table 31). | |
. Eighty-six percent of arctic ground squirrel diets consisted of

red fescue and bluejoint (Table 32). In an attempt to determine if
the squirrels were exhibiting a preférence.for red fescue or
simply using what was most awailéble,ﬁfeeding.trials were conducted.
Sii arctic. ground squirrels were tiygﬁtrapped'on_phevs;ugy area and

housed 1in 50 X 5Q ¥ 38 cm laboratory cages (Wahmann Mfg. Co.,
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Table 23. Caribou numbers and cover type use on the Usibelli Coal

Mine, Healy, Alaska, 1980-82.

Total Number of Number of Number per

‘Date - ‘ Caribou Observed Observations Observations
1-15 May 20 1 20
16-31 May 7 2 3.5
1-15 June 23 6 3.8
16-30 June 27 8 3.4
1-15-Jduly 34 - 8 4.3
16-31 July - B2 12 4.3

" 1-15 August 14 5 2.8
16-31 August 5 2 2.5
1-15°September 0 0 -0
15-31 September 0 0 0

"Cover Type ‘Percent of Observations per Cover Type
Coniferous Forest 2/44 = 5%
Shrub Tundra ™ 7 Yii2r48= 27 -
" Revegetated - 18/44 = 41
Tall Shrup - = = = 4/44 = 9
-Unreclaimed 8/44 = 18
h o

e
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Table 24. Moose numbers and cover type use on the Usibelli Coal

Mine, Healy, Alas

ka, 1980-82.

Coniferous Forest
Shrub Tundra
Revegetated

Tall Shrub

Total Number of Number of Number per
Month Moose Observed Observations Observation
Jan. 2 2 1
Feb. 2 2 1
March 1. 1 1
April 2 2 1
May 15 11 1.4
June 10 8 1.3
July 16 7 2.3
August 5 5 1
Sept. - 2 2 1
Oct. 2 2 1
Nov. 3 1
Dec. 4 4 o]
Cover Type Percent of Observations per Cover Type

11/49

4/49
10/49.

24749

22%
8
20

49
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Table 25. Food habits of moose on the Usibelli Coal Mine, Healy,

Alaska, 1981. Sample size in parentheses.

weight of diet.

Values are percent dry

Plant Species

Winter (60)

Summer (20)

" Salix spp.

Vaccinium uliginosum

" "Féstuca rubra

Calamagrostis canadensis

‘Melilotus spp.

‘Bromus inermis

Carex spp.

‘Juncus castaneus

Lichen/Moss

Unknown Forbs

Unknown Graminoids

Unknown Shrubs

84

12

(2]
- 4 4 H4 -4 w o &~ H

pa—)

NG~

T:  indicates trace amount, {£1%.
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Baltimore, Mary]and).for one week (6-12 July 1982). The squirrels

were offered 50 g of fresh cut Féstuca rubra, Calamagrostis

‘canadensis, Alopecurus pratensis and Bromus inermis daily. Water

and rolled oats were supplied ad 1ib. "Al11 squirrels Tost an
average of 11 g at the end of the seven day period. There was no

significant difference in the amounts of Festuca, Calamagrostis and

Alopecurus species consumed (P> 0.05, paired t-test), but all
three species were eaten in significantly greater quantities than

Bromus inermis (P< 0.05). This lack of preference for Brome

was also noted by Batz]i and(Sobaski (1980).

Because of the Timited home range of arctic ground squirrels
(3.2-4.3 ha, Batzli and Sobaski 1980), feeding areas can easily be
determined. Knowing where the food is consumed makes it possible to
use data from the fecal analysis technique and calculate preference
indices. Of the standing biomass availab]elon the ground squirrel
colony site (684 kg/ha), red fescue accounted for 60% of the
available forége, bluejoint comprised 35%. Preference values were
calculated for red fescue and bluejoint by dividing the percent of
the food item in the diet by the percent of the item aVai1ab1e as
forage (Reichman 1975). Each speciés had a value of less than one,
indicating the squirrels were consuming the plants as they were
encountered in the habitat and not selecting for one plant over
another. Thus the lack of preference exhibited in the caged trial
was also ref]écted in the field diet.

Ground squirrels were apparently limited in their distribution
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by soil texture and permafrost depth. Burrows were constructed in
loamy soils lacking permafrost. Mean placental scar count per
female was 6.8+2.4. >Squirre] density was 4-5 per hectare.

" Observations were made of squirrel burrowing attempts on the 1976
and 1979 reclaimed sites. In previous years ground squirrels had
traveled from_the Hydraulic Pit to the office and shop area of the
mine. These squirrels were 1ivé¥trapped and set free near the 1976
and 1979 study areas. The animals have survived by burrowing into
the road embankment along Gold Run Road. Seven observations were
made of these individuals attempting to excavate a burrow on the
reclaimed areas. A1l attempts were abandoned. No active ground
squirrel burrow was ever found on any revegetated area except the
1972 site.

One hundred thirty-three scats were collected for carnivore diet
analysis. ‘Using the criteria established for scat classification
(Table 4), 96 scats were identified as red fox, coyote, or wolf in
origin, 37 scats could not be classified and were excluded from the
analysis. During the  summer-months 36% of red fox, 32% of coyote,
and 38% of wolf diets were compoéed'of snowshoe hare. The hare
retained-its importance in winter diet.for coyotes and foxes, but
wolves consumed mainly Dall sheep (Tables 33 and 34).
i~éRed foxesfaﬁd-coyotes-were consistent in their selection of the
tall shrub cover type;-,{n winter, wolves mainly utilized the
revegetated areas’ frequented by Dall sheep, during summer wolves

were rarely observed on the mine.
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Mean diameter Weight

Twigs Forage Stems

Woodsi browse on the Usibelli Coal Mine, Healy, Alaska, 1981.

Browse available

Specie{r . at point of per twié per stem available per per per hectare
) : browsing (mm) (9) stem (g) hectare = (kg/ha)
Salix ;1axensis 5.02 -1.95 4.1 8.0 _ 3934 31.47
S. interfor : .13 2.1 2.0 - 6.5 . 850 5.53 -
Alnus crispa , 4.93 - 2.80 4.5 12.6 20534 256.73
Browsing intensity Browse consumed Adjusted Carrying Capacity‘
Speéies . 1(per;ent of plant {kg/ha) ~ [moose-days/ha}
‘browsed '
S: alaxensis 88 27.69 ‘ 4.72
s. interior " 86 4.75 0.83
A. crispa - ’ 7 18.11 . 38.81
}: adjusted carrying capacity = 75% of browse available

'§ kg/moose/day

(Wolff and Zasada 1979)

26



Table 27.°v Production of woody browse oh the B & R Mine site, Healy, Alaska, 1981..

Browse available.

Mean diameter Weight ' Twigs Forage Stems
Species at point of per twig per stem available per per per hectare
browsing (mm) (g) . stem (g) hectare  (kg/ha)
Salix alaxensis 4.81 2.1 . 4.5 6.9 9400 64.86
S. interior 4.50 2.00 4.2 6.0 4800 28.80
Alnus crispa - 500 2.42 5.3 14.1 . 2000 28.20
Browsing intensity Browse consumed Adjusted Carrying Capacity‘
Species lﬁlr, (percent of plant (kg/ha) . , {moose~-days/ha)
. browsed)
's. .alaxensis . 82 §3.19 9.73
s. interior 80 23.04 4.32
A. crispa 2 0.56 4.23

1: adjusted carrying capacity = 75% of browse available
5 kg/moose/day

(Wolff and Zasada 1979)

€6
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Ten species of raptors were identified on the mine site. Of the
species noted, six were observed hunting over reclaimed areas.
Microtines, hares, ground squirrels, shrews, and insects were the
major items consumed (Tables 35 and 36).

" The tundra yole (Mic¢rotus oeconomus) was the only microtine that

occupied reclaimed mine spoils (Table 37). Density of the vole on
seeded areas was greater than occufred on native habitat (9.1 vs
2.1/ha). Tundra vo]es cohsumed mainly graminoids, the plants
comprising 75% of the diet on revegetated areas and 70% on
undisturbed shrub tundra (Tables 38 and 39). The mean number of
piacenta1 scars pér female on seeded areas was 6.6+1.7. The
ayerage'numbek of embryos per female equaled 5.8+1.3. There was no
sTgn{ficant difference (P> 0.05, unpaired t-test) between the

mean number of. placental scars for voles on reclaimed sites and
tundra voles from-natural habitats (Table 40). The mean numbér of -
embryos per female was significantly larger (P< 0.05) at the

St. Lawrence and Benedeleben ‘Tocations (Table 40).

:Red-backed voles (Clethrionomys rutilus) were found on -
undisturbed areas (density'=.4.2/ha), but were absent from reclaimed
sites. Red-backed voles consumed mainly berries (Table 39),

food items missing on the revegetated areas.
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Table 28. Dall sheep numbers and seasonal use of the revegetated

Hydraulic Pit area, Usibelli Coal Mine, Healy, Alaska, 1980-821.

Total number Number of Number per
Date ’ of Sheep Observed Obsefvations Observation
1-15 May 27 3 9
16-31 May 46 5 9.2
1-15 June 2 1 2
16-<30 June ' 1 1 1
1-15 quly -~ 7 14 3 4.7
16-31 July ' 15 6 2.5
1-15 August 4 | 2 2
16-31 ‘August ' -6 3 2
19-26 September 52 ' 2 26
17-24 October ' 100 2 50
21-30 November 104 2 52
7-12 “December "~ -+ Lo 104 S 2 52
‘29 January 7 20 1 20
7-26 February - - - 50 2 25
815 March =~ 40 2 20
9-21 April 40 2 20

1: data for Sept-April is from 1981, summer data is from May-August,
1980-82.
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Table 29. Food habits of Dall sheep utilizing the revegetated
Hydraulic Pit area, Usibelli Coal Mine, Healy, Alaska. Values

are percent dry weight of the diet. Sample size in parentheses.

Summer Diet - Winter Diet

May-August, 1981-82 Sept.-April, 1981

Plant Species ‘ (13) (160)
Festuca rubra 49 40
Calamagrostis canadensis 10 15
Melilotus spp. : T 5
Vaccinium spp. ' IQ 1
Chenopodium album | - 1
-~ Rubus c¢hamaemorus 2 1
Salix spp. 3 -3
‘Medicago falcata - T T
Brassica campestris 2 T
Descurainia sophioides - - T
Pedicularis capitata : 2 | .
Lepidium densiflorum - T
Arctagrostis latifolia | T T
Parnassia palustris i - T

Valeriana capitata o T . -
. Artemis1‘a t'i'lesr'r'i:» Lok S KR S N P FVER B a0 T R

‘Betula-glandulosa - . T
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Moss/Lichen
Unknown Forbs

Unknown Graminoids

18
11

23

T: indicates trace amount, < 1%.
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DISCUSSIdN

The major animal groups or species found in the study areas are
discussed separately in the following sections. Items emphasized_
will be: (1) habitat utilization, and (2) food habits.

The concept of habitat is a rather broad-based, all encompassing
one.. Habitat is defined as the fapge,of,environments in which a
species occurs (Krebs 1978:227). Using direct observations and
various 'signs], the habitats used by the various wildife species
on the Usibelli Mine study area were delineated-- with emphasis

on those parts of their environments most Tikely affected by

stripmining and revegetation practices.

Food habits express a fundamental relationship between animals
and their environment. The feeding habits and plants used by
herbivores should be determined in order to bettervunderstand the
1ntérspecific, intraspecific, and environmental relationships of
the species (Peek 1974). The diet information obtained for
specific mammal species observed on the Usibelli Mine is reviewed

and éompared to food habit data available for each species on its

‘native range. This was done to determine the adequacy of

reclaimed areas as foraging habitat.
" BIRDS
PASSERINE BIRDS

Habitat Utilization

Based on the number of avian species that were observed to

occupy the various cover types, the disturbed and unrevegetated cover
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Table 30. Density estimates (haresfha) of snowshoe hares on the

Usibelli Coal Mine, Healy, Alaska, 1981.

DENSITY
Cover Type _ ' Winter | Summer
Tall Shrub 10 18
Conifer Forest 6 12

Revegetated 0 0

tybe was least divérse; the févegetated sites were next in their
lack of diversity. The nétuka]]y revegetatéd site (B & R Mine) was
similar to the tundra control site and equal to the tall shrub
cover type in bird species diversity (Tab]e 13).

'Two>species on the Usibelli Mine, white-crown sparrow and
savannah sparrow, utilized portions of seeded areas as part of
théir terfgtory,v The avérage territbry si;e of savannah sparro@s

(1,64 hé) was a Tafger value than reported for othe} Tocalities

(eg. 0.17 ha in Nova Scotia (Welsh 1975) and 0.69 ha- in Wisconsin

(Wiens 1969:38)). A single white-crown sparrow was found which
included seeded land in ifs territory (5.07 ha). The concept of
té}ritofy used here follows the criteria used by Wiens (1969:20):

Territories of individual paifs of birds were adopted
as. the areal units for habitat.analysis on the assumption

that the features of a territory reflect the habitat ~

preference of the owner, within the range of .conditions
and circumstances available to it.
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No territory sizes for the two species in Alaska are available,
but the large dimensions may be interpreted as implying one of three
things: 1) Alaskan passerines needIIarger territories than
conspecifics further south; 2) passerines utilizing portions of
reclaimed mine spoils need 1afger areas then under natural conditions
to satisfy the1r hab1tat needs, or 3) there is a Tack of competition.

Surface m1n1ng act1v1t1es have been postu]ated to affect avian
populations on sites adjacent to active stripmines (Allaire 1978a).
Some speeies~have been shown to haye Tower reproductive success on
mined areas than in natura] hab1tats (Wray et al. 1982). To -
ascerta1n 1f the b1rd spec1es in the v1c1n1ty of the Usibelli Mine
_were impacted, nests, eggs and”fTedg11ngs were counted (Table 14).
Compared with c]utch,Size infofhation presented by Gabrielson and
Lincoln .(1959), it does not appear the mined areas have adversely
affected the reproductiVe pe??ormance of the local bird fauna.

Current reclamation brattfces jnitially create habitats that are
not usefu] to the majbrity ef'passerine Ei%ds found in interior
Alaska. ‘The lack of an overstory for nest s1tes and nest1ng cover
make the reclaimed areas’ unattract1ve to many b1rd spec1es Tb”
make a reclaimed mine site more functional as bird habitat, careful
planning to ensure the redevelopment of a natural complex of
vegetation should be undertaken (Karr 198Q; Schaid et al. 1983).
The establishment of vegetation-related requirements (ie. food
resoqfceé; nest sites, §eng;gef¢hes)Ahes.been_fqundftq,create
adequéte?YQar;?ouhd’Qaﬁiﬁétz(Aﬁdé?Sdnléhdthmeﬁg 1980) and result

in greater avian use and diversity (Terrel and French 1975).
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Table 31. Food habits of snowshoe hares on the Usibelli Coal Mine, -

Healy, Alaska. Values are percent dry weight of diet. Sample size

in parentheses.

Plant Species

Winter (42)

Summer (29)

Salix spp.

‘Alnus crispa

Betula spp.

Picea spp.

“Festuca rubra

‘Calamagrostis canadensis

Unknown Graminoids-

Unknown Forbs

“Unknown Shrubs

Vaccinium uliginosum

22 42
6 3
1 T

51 12
- 2
- T
T 4
2 10

16 , 24
T T

T: indicates trace amount, <1%.

[N

SR
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Food Habits
No diet analysis was performed for the passerine bird spéecies

using the Usibelli Mine area.

WATERFOWL

Habitat Utilization

‘Water bodies on the mine appeared to function mainly as resting
habitat for ducks. Sightings of 311 ducks (except the ma1iard)
were concentrated in_the early spring or late fall-- times of the
year when waterfowl were migrating.

The only nesting waterfowl found associated with reclaimed land
was the mallard. Mallards use many types of nest covef; in an
abandoned crop field Dubbert (1969) found wheatgrass (Agfopxron SPP. ),

sweet clover (Melilotus spp.), and alfalfa (Mediéago sativa) to be

utilized. More than any other duck, mallards have been able to
utilize agricultural fields for feeding (for a review of food
habits in natural and cultivated situations see Bellrose 1980:243).
The wide utilization of many types of nest cover and}p]gstiéjty in
foods consumed have made the mallard the most common duck associated
with stripmines (Riley 1954, 1960).

I be]ieve-the species reported to nest in the Healy area by‘
Tarbox et al. (1979) (excluding the mallard) did not use ponds on
the mine because of the absence. of preferred foods. Green-winged
teal feed on seeds of moist soil plants deposited in previous years
(Bellrose. 1980:226; Hughes and Young 1982), wigeons prefer the

stems and leafy parts of aquatic plants (Bellrose 1980:206), while
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Table 32. Food habits of arctic ground squirrels on the Usibelli

Coal Mine, Healy, Alaska, 1981. Values are percent dry weight of

the diet. Sample size in parentheses.

Plant Species Diet (100)
Festuca rubra ) 55
Calamagrostis canadensis ' 31
Bromus inermis 2
Valeriana capitata 1

Alopecurus pratensis

Salix spp.

Unknown Forbs

© N~ o~

Unknown Graminoids

T: indicates trace amount, <1%.
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buffleheads mainly consume aquatic insects (Erskine 1972); none of
these food items were observed in the water bodies created as a
result of mining activities.
~ Sandpipers on the mine were not observed at permanent water
bodies (ie. settling ponds) but frequented.the ephermeral water
bodies created by rain filling depressions and sinkholes. The
fluctuating water levels in these 'ponds' created small areas of
mud flats and decaying vegetation, which in association with the
insects populating the adjacent seeded areas, created ideal feeding
habftét. No sandpipér nests were located on the rec]aiméd areas,v

- Present surface mining techniques and the associated fec]amation
procedures appear beneficial in a limited way for waterfowl. Water
bodies are created which function as resting sites fbr migrating
ducks and feeding areas for sandpipers.
Food Habits

No diet analysis was performed for the waterfowl occurring on
the mine area. |
GALLINACEQUS BIRDS
Habitat Utilization

Game birds have been found to readily utilize stripmines as

year-round habitat (eg. bobwhite quail (Colinus virginianus) in

I1linois (Vohs et al. 1962) and ruffed grouse in West Virginia
(Kimmel and Samuel 1978)). Only the willow ptarmigan and ruffed

grouse were observed on the Usibelli Mine. Spruce grouse

‘(Canachites canadensis) were reported nesting in the Healy area by

Tarbox et al. (1979) but none were sighted on the mine.
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Table 335# Sdmmary ofufoo& remains in redtfox, coyote, and wolf scats collected during the summer
E(May-AugGst):of 1981 and 1982, Usibelli Coal Mine, Healy, Alaska. N equals the number of food.

items identified. The tota]_humber of scats examined per species is indicated in parentheses.

| P
G

'RED FOX (22) COYOTE (37) WOLF (14)
. Percent Percent Percent
§_' Food Ttem .. N  Occurrence N  Occurrence - N Occurrence

Tundra Vole 3 0.0 5 9 2 111
Redback Vole ’ 1 3.3 - - - -

Snowshoe Hare 11 36.6 S 18 3.7 7 38.8

Arctic Géound:Squirre] 2 6.6 4 7.3 5 27.7

'~ Dall _Sheép | 4 13.3 5 9.1 1 5.5
Unknown Birds - - 3 5.5 - -

Unknown Mamma]s | 9 30.0 14 25.4 2 11.1

Vegetation - - 6 10.9 1 5.5

TOTAL - 30 55 : 18

SOL




Table 33 (coﬁtinued).

Méah number of items per scat:

Red Fox  1.23 + 0.53
Coyote  1.35 + 0.54
Wolf  1.29 + 0.47

Wy

901



Table 34. Summary of food remains in red fox, coyote, and wolf scats collected during the winter

‘ (Sept.-April) of 1981 and 1982, Usibelli Coal Mine, Healy, Alaska. N equals the number of food

jtems identified. The total number of scats examined per species is indicated in parentheses.

RED FOX (7) COYOTE (4) WOLF (12)
Percent Percent - Percent

Food Item N Occurrence - N Occurrence N Occurrence
Snowshoe Hare '3 33.3 1 25.0 - -
Red Squirrel 1 11.1 - - - -
Dall Sheep 2 22.2 1 25.0 12 100.0
Unknown Birds - - 1 25.0 - -
Ptarmigan . 1 11.1 | - - - -
‘Unknown Mammals 2 22.2 1 25.0 | - -

- TOTAL- 9 o 4 . ‘ 12

Mean number of ijtems per scat:

Red Fox 1.29+40.47 Coyote 1.00 Wolf 1.00

L0L
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The willow ptarmigan was the only game bird repeatedly observed
associated with a disturbed area. The major portion of sightings
(68% of observations) were made during the wiuter months. Birds

_Wwere never observed on revegetated areas but were frequently
sighted in areas where natural invasion of shrubs had occurred.
Visual sightings and—the_frequency of droppings found in the tall
shrub.eover type indicated this was preferred winter habitat.

,A reyegetated road through an aspen stand was the only site on
which ruffed grouse were observed. A1l sightings occurred in
summer and were of single birds foraging. |

~ Food Habits 1

7Wi110w made up 95% of-the diet'of wi11ow_ptarmigan on the Usibelli
‘Mine,-bod blueberry fruits 3%, and unknown forbs 2%, no grasses
were evident (Tabhle 16). The diets of ruffed grouse in the area

‘wereﬁnot determined but based on reported dietary data (McGowan
-1973), reclaimed sites may serve as auxiT]ary feeding areas.

The 1oss of aspen and willow, and lack of consideration for shrub
;re estab11shment make current rec]amat1on procedures of Tittle ’
{va]ue to game b1rds
"RAPTORS

‘Habitat Utilization

_ Raptors have been reported to use str1pm1nes as nest1ng sites
and huntlng areas (Birkenholz 1958 A11a1re et a] 1982) Ten
,spec1es of raptors were observed on the Us1be1]1 M1ne no b1rds
;nested on the revegetated areas but all spec1es used the regions

for hunting.
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The majority of sightings (80%) of short-eared owls were in or
over reclaimed areas. The revegetated areas and their short
statured vegetation are similar to the undisturbed habitats

utilized by short-eared owls in Alaska (Gabrielson and Lincoln

1959:542-545).

- Red-tailed hawks were observed over all cover types on the study

area. -Sing]e'birds=were observed a total of 17 times during
the summers of 1981 and 1982. Pairs of birds were sighted on
three occasions (once in 1981, twice in 1982). These paired
sightings occurred when an arctic ground squirrel had been
captured_by one bird and an in-flight food exchange took place with
the second hawk° Based on the route taken by the bird which
received the squirrel, and assuming a nesting density of one pair
per 61.6 sq kms (24 sq miies).(Lowe 1978), I estimated the study
area was used by one pair of hawks which nested in the Dofa Creek
draih_age° I made tWo attempts (June 1981 and 1982) to locate the
nest but was unsuccessful. | | —
- Hawk owls were observed on the mine area-five times. Two- -
sightings,were of an individual hunting on a reclaimed area; three
birds were observed perched on top of dead snags along the Gold Run
Road. |

During the .summers of .1980-82,.a single .golden eagle was -
observed on the study.area. -The bird was still in immature-p]umage,
exhibiting whitish feathers.below and near the elbow-of the wing

(Gabrielson and Lincoln 1959:266). Despite the juvenile appearence
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the bird was observed performing courtship maneuvers on 10 April
1981. No second eagle was ever observed, all 31 sightings were of
a solitary bird. The bird was cosmopolitan in the cover types it
was sighted over, but based on observed and documented food
habits, areas inhabitated by ground squirrels must be considered
important feeding sites for eagles.

A pair of kestrels were observed on the mine area during the
summers of 1981 and 1982. It was believed the birds-were a mated

pair, having been observed perched together in the same or adjacent

~trees in early spring (Bent 1961b:107). The birds were‘sighted>'

over-all cover types but appeared to prefer:(78%, N=32 observations)
the open habitat of: revegetated areas, gfave1 bars, and open tundra.
Observations of the male carrying food items and earlier
sightings of the male female together suggested a nest was located
in the Gagnon Creek drainage.  Un11ke most hawks and falcons,
which either make true nests in trees or lay their eggs on open
ledges or bare cliffs, the kestrel hides its eégs in deep hollows,
either a natural cévity in a tree or in a hole excavated by a
woodpecker (Bent 196]b:108).» Attempts were made to locate the
nest but'a11 were.unsuccessfﬁl."The pair was successful during the
1981 season because two immature birds were observed in the
company-of fhe.adu]ts... '
. .Marsh hawk preference-for meadow=dnhabiting birds..and.small. - .
mammals ‘(Beebe 1974); and its propensity to nest ‘in grassy habitat'
explain its high. use. (85% of. observations) of the.revegetated sites

on the Usibelli Mine.
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Two accipiters, the goshawk (Accipiter gentilis) and

sharp-shinned hawk (A¢cipiter striatus), were sighted on the mine

area. The goshawk frequentéd the Poker Flats Road and Poker Lake
regions (Fig. 2). A pair of sharp-shinned hawks nested in the
Sanderson Creek drainage during the summers of 1981 and 1982.

The birds were often sighted flying along the drainage but in 1981
single hawks were observed on four occasions over the 1976
revegetated study site. In every instance the bird was chasing or

harassing a short-eared owl.

Food Habits

A single shoht-ééred'owl'spent the 1981”summer season on the
Usibelli Mine. By observing the owl when it was perched, I was |
able to locate eight castings, 75% of which contained tundra voles
(Table 35). The predomindnce of tundra voles in the diet is

consistent ‘with the observed hunting behavior of the bird. The

only microtine captured on the revegetated areas was the tundra vole

and the majority (80%) of short-eared owl sightings were on or
over reclaimed areas.

' Red-tailed hawks were'obserVed with prey items on four occasions
(Table 35). On three occasions a hawk was observed to capture an
arctic ground squirrel at the Hydraulic Pit colony. A flying
réd-tailed hawk-with a snowshoe hare in its talons was observed on
one ‘occasion over the Gold Run Road. 'Based on these limited

observatiohs red-tailed hawks in’the Usibelli area seem to prey on

ground squirrels to’a greater extent than hawks observed by Lowe -

(1978).

——

s ey e e p—— P
R R ; . 5 \ ; L J

. . . : [ ; ¢



112

Two. observations of hawk owls capturing food items were made in
1981. The birds were approached to a point where an identification
of the prey could be made. In both cases the food items were
voles (Table 35).: Based on the fact the voles were captured on the
1972 réc1aimed site, and that after three summers of trapping only

Microtus oeconomus were ever found in the area, I believe the prey

items captured were tundra voles.

The golden eagle on the Usibelli Mine exhibited prey selection
very similar to that reported for golden eagles in Denali National
Park (Murie 1944:225). The eagle preyed mainly on arctfc ground
squirrels,  but was also observed Carrying a snowshoe hare and
gallinaceous-type bird (assumed to be a willow ptarmigan) (Table
35).

On 11 June 1981, Whi1e watching a male kestrel, I observed the
bird Tand in-an aspen tree, sit for approximately 15 min and then
requrgitate a food pellet. After the bird flew I checked under the
tree and found eight pellets-- all of which conformed in size and
_shabe“to the still moist pellet deposited minutes earlier. I
checked under the tree twice a month until September-- recovgring
a total of 36vpe11ets. Food items in theseipe]]ets were identified
and ascfibed to kestrels feeding in the ming_area (Table 36). This
répresénts the onﬁywdocumentedzdiet analysis reported for kestrels
4in Alaska.. Young and Blome (1975) determined the food habits of
kestrels in.northern. Ontario, Canada. . Invertebrates.comprised. 76%

of the diet, birds 20% and mammals 2%. Arthropods and small
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Table 35. Food items observed in the diets of raptors associated

with the revegetated portions of the Usibelli Coal Mine, Healy,

Alaska.

Bird Species -

Prey Species Captured -

Number of Observations

Short-eared Owl
Red-tailed Hawk

Hawk Owl -

Golden Eagle

Red-backed Vo]é

Tundra Vole

Arctic Ground Squirrel

. Snowshoe Hare

Tundra Vole
Arctic Ground Squirrel
Snowshoe Hare

Unknown Bird
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Table 36. Prey items found in 36 American Kestrel pellets collected

on the Usibelli Coal Mine, Healy, Alaska, 1987.

Prey Items ; ~ Percent Frequency of Occurrence

SMALL MAMMALS

Masked Shrew (Sorex cinereus) 19
Arctic Shrew (Sorex tundrensis) -3
“Microtus spp. _ 56 .
BIRDS | o 36
ARTHROPODS
Arachnida o 61
Pentatomidae 47
- Carabidae , | 81
Curculionidae o N _ 8
Chrysomelidae ' 8
Formicidae ‘ 8
Insect Larva 58
TOTAL
Small Mammals | 75
Birds 36

Arthropods 86
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mammals appear to compose the major items in the diet of kestrels
on the mine (Table 36).

No diet information was collected for the marsh hawk although
on three oceasions a femé]e marsh hawk was_sighted as she dove to

~ the ground in what I 1nterpreted as an attempt to capture a prey

1tem A11 of these sightings were in rec1a1med areas, which make me |

believe tundra voles are consumed by marsh hawks inhabiting the

mine area.

No diet information was'obteined for the accipiters living in
the area.

The affect of current stripmine reclamation techniques on
interior'A1askan raptors will significant1y depend on the size of
the disturbed area. Short-eared owls and marsh hawks, because of

their preference for open terrain, and documented diet preference

for microtines, derive the greatest benefit from current reclamation

methods. The major problem in the raptor-mine reclamation

relationship for the other raptor species obser&ed is the loss of

nesting habitat. Coal extraction methods presently employed by the

Usibelli Mine result in the disturbance of'small areas of land at
any one time. There are always areas of forest adjacent to, or in
close proximity to, a reclaimed area. These stands of variously
aged trees brovide the nesting habitat required by owls, falcons,
hawks , acc1D1ters, and eag]es Surface mining and rec]amat1on
act1v1t1es that would remove the forest and create large expanses

of treeless grasslands would be very detrimental for most Alaskan

raptors.
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Figure 5. Year-round nutrient content of Calamagrostis canadensis .

(C) and Festuca rubra (F) on the Usibelli Coal Mine, Inc., Healy,

L, Alaska, 1980-81. Plotted values represent 5 pooled samples/
sampling date/species. (P = phosphorus, Ca = calcium, IVDMD =

in vitro dry matter disappearence).
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SNOWSHOE HARES
Habitat Utilization

Density estimates (Table 30) indicate the tall shrub cover type
is the preferred year-round snowshoe hare habitat on the Usibelli
Mine. AThfs area would qualify -as a"ké?uge‘ according to Wolff's
criteria, and hence ﬁhst be considered'importént'hare habitat.
wo1ff'(1980)-characterf2ed é’refuge (his designated Area III) as
haying a‘veffical fo]iagé dhesity (VFD) of approximately 75%, and
a tree and shrub density of 22,027 stems/ha. The tall shrub cover
type on.the Usibéiii_éna B & R study areég had VﬁD's_over 73%, and
shrub densities of 25,318 stems/ha (Table 26) and 16,200 stems/ha
(Table 27) respectively. | S )

If thé té]] shrub cover type qua]ifie§ as-dbpimum snowshoe
habitat the revegetated areas must be considered as poor hare
habitat. There are no tree or shrub communities established on
even the oldest recjaimed area-- and the VFD values never approach
75% (Table 8). ‘

Food Habits - L . |

-winter»diéts ofrhafes-on the mine were composed of 51% spfuce
and 45% shrﬁbs (mainly wi]]ow). Summer diets consisted of 69%
shruEs, 12% forbs and 6% graminoids (Table 31). Grass has been
reported to be a'major.food item in thévsummer diet -of hares in’
Maine (Severatd1942); Newfoundland (Dodds 1960), and Ontario (de
Vos 1964), but in interior Alaska it made up Tess than one percent

of the diet of any hare (Wolff 1978); The density and frequency
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of occurrence of a particular plant species in a given habitat has
been suggested as an important factor affecting the composition of
hare diets (Dodds 1960; Telfer 1972). This may account for the
greater consumption of grasses by hares on the Usibelli Mine; the
revegetated areas providing larger acreages of grassland than were
available in other Alaskan studies (eg. Wolff 1978). .Many other
factors have been found to affect forage selection and consumption
by snowshoe hares. Such items as snow depth (Klein 1977),

plant- secondary chemicals (Bryant and Kuropat 1980), hare density
(Wolff 1980) and forage nutrient levels (Sinclair et al. 1982) will
“d11 affect the food habits of local snowshoe populations. Hence
'dietary comparisons of hare populations from different geographical
‘areas should be made with caution.

" The purpose of examining the diet of hares on the mine area was

to determine which major plant category (trees, shrubs, forbs,
“grass) was of greatest dietary importance, and to relate how current
reclamation practiceé affect this plant categofy and indirectly
~impact the snowshoe hare. The categories of major dietary
iﬁportance were spruce trees and shrubs; Sinclair et al. (1982),
- using a captive colony of snowshoes, determined 11% crude protein.
to be the threshold diet quality, below which hares begin to lose
weight. ® Year-round nutrient data for grasses {Fig. 5) when compared
to shrubs (Figs. 6 and 7) indicates shrubs come closest to providing
‘ ‘the necessary 11% crude protein.:~

7 Based on forage nutrient levels, dietary data, and habitat use,




Figure 6. Year-round nutrient content of Salix alaxensis and Alnus

crispa Teaves (L) and current years stem growth (S) on the Usibelli
Coal Mine, Inc., Healy, Alaska, 1980-81. Plotted values represent
5 pooled samples/sampling date/species. (P = phosphorus, Ca =

calcium).
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Figure 7. Year-round nutrient content of Salix alaxensis and Alnus

crispa leaves (L) and current years stem growth (S) on the Usibelli
Coal Mine, Inc., Healy, Alaska, 1980-81. Plotted values represent
5 pooled samples/sampling date/species. (IVDMD = in vitro dry

matter disappearence).
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the long term loss of coniferous forests and tall shrubs due
to mining, and the lack of woody vegetafion in present reclamation
proeedures; will greatly reduce and possibly eliminate the snowshoe
hare population on large-scale surface mines.

ARCTIC GROUND SQUIRRELS
Habitat Utilization

Surface mining and subsequent reclamation can drastfca1]y alter
the physical and chemical character of soil (Indorante et al. 1981).
It was the change in physical properties of the soil that apparently
limited ground squirrel expansion on the mine area. Melchior
(1961) examined the physical properties of soil removed by arctic
groond squirrels and found the material to be loamy in texture,
exhibiting a Tow clay content. The only locality on the reclaimed
areas that exhibited loamy tentured soil was the 1972 revegetated
site (Table 47).'-The Jargest concentration of squirrels on the
mine was“1ocated'in_this'area,“partfcu1arnyAin the Hydraulic Pit
area (F1g 2) T | A

' The Hydrau]1c P1t co]ony exh1b1ted a popu]at1on Tevel. and
reproduct1ve performance s1m11ar to coTon1es on native range.
Green (1977) reported dens1t1es of .5-6 squ1rre1s per hectare in
favorab1e hab1tat near Kluane Lake, Yukon Terr1tory, Canada and
Carl (1971) found 6 8 an1ma15 per hectare near Cape Thompson,
A]aska The arct1c ground squirrel co]ony on the Hydrau11c P1t

exhibited a density of 4-5/ha.

Reproductive data concerning arctic ground squirrels are scarce.
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Carl (1962) reported a mean placental scar count per female of

7.56+1.67 (N=9) and an average of 7.25+1.16 embryos per female (N=8).

The Usibelli colony exhibited a mean placental scar count of 6.8+2.4

‘per female (N=14). There was no significant difference (P> 0.05,

unpaired t-test) between the Usibelli and Cape Thompson reproduction
data.

“Ground squirrels have not populated the adjacent tundra areas
on the mine because of the high permafrost level. Batzli and
Sobaski (1980) noted ground squirrel burrows in northern Alaska

were concentrated in areas where the soil thawed deeply (> 80 cm)

iby mid-summer. - In the Usibelli area the permafrost has melted to an

~average depth of 48+4 cm by mid-summer -- too shallow for ground

squirrel burrows that reach depths greater than 0.5 m (Batzli and

Sobaski 1980).

“"Food Habits R

~ Arctic ground squirrels on the mine exhibited a lack of dietary
preference for any particular plant species. This characterizes

tﬁélsquirre1 as a ‘generalist, an organism that utilizes several

"food categories (€g. plant species) with corisiderable frequency

' (Morsé 1971). ~ Schoener (1971) considered when the dietary

generalist strategy is optimal and concluded:

... an animal -can -be said to be more generalized than
a second if it is omn1vorous, eat1ng both an1ma1 and
~ plant food S SR A

* Arctic ground squirrels are renown for their use of animal matter

in addition to vegetation (Geist 1933; Cade T95T; Mayer 1953b:

e e s L
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Batzli. and Sobaski 1980). By employing the generalist strategy,
the arctic ground squirrel has quiék1y exploited and benefited
frbm the grassiand food resource resulting from current mine
reclamation techniques. |

SMALL MAMMALS
Habitat Utilization

On the Usibelli Mine oh]y one small mammal, the'tundra vole, was
captured on all reclaimed sites. The grass habitat created as a
result of reclamatiqn activities are analogous to the tundra voles'
preferred natural habitat (West 1982). No red-backed voles were

captured on revegetated sites.

Table 37. Small mammal species captured on each revegetated study

plot, Usibelli CoaT Mine, Healy, Alaska, 1980-82.

" Trap Site _ | ~ Species Captured
1972 - ' Tundra Vole
Tor 1976 ' - - " Tundra Vole

Masked Shrew

1959 | | . | . Tundra Vole
o '._' BRI N 'Masked Shrew
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Based on comparisons of density and reproductive values, and
determined diet, revegetated stripmine spoils are ideal habitat
for tundra voles. Current reclamation techniques must therefore

be considered extremely beneficial for the tundra vole.

I believe red-backed voles were absent from the revegetated sites

for dietary reasons. The diet of C. rutilus exhibited a strong

preference for fleshy fruits (Table 39), but in years of poor fruit

production they rely heavily on fungi (Dyke 1971), food items lacking

in the monotypic grass stands that characterize reclaimed mine
spoils. _Current stribmine rec]amétion techniques do not promote
the development of fruit (berry) producing plants or fungi, and

hence must be con;idered very detrimentaT for red-backed voles.
-’Fbod-Haths | _

Tundra voles on the mine concentrated on graminoids, the plants
'comprising 75% of the-diets on revegetated areas (Table 38)‘5nd
70% on uhdisturbéd shrub tundra (Table 39). Red fescue, meadow
foxtail, and bluejoint were the grasses of greatest dietary
Tmportahce on the mine spoils-- cottongrass ﬁas:impdrtantAon the
tundra control site.

No northern red-backed voles were ever captured on a revegetated
mine spoil. THe voles were also absent from the barren floodplain
cover type-- but were present in all other areas. Stomach contents
of red-backed voles captured on the tundra contfb1.§fte (Table 39)
revealed bog blueberry fruits were the majof food item consumed

Masked shrews (Sorex cinereus) were captured on all revegetated
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Table 38. Summer food habits of tundra voles on revegetated mine
spoils, Usibelli Coal Mine, Healy, Alaska, 1980-82. Values are’

percent dry weight of diet. Sample size in parentheses.

Plant Species ' ' : Diet (211)
Festuca rubra ‘ ' 37
Alopecurus pratensis ' 17
Calamagrostis canadensis 17
Medfcaéo falcata 4
Carex spp. e oy
Phleum pratense N 1
‘Valeriana capitata T |
Parnassia pa]hstris T
Bromus inermis - B
Brassica campestris ' | , T
Moés o ‘ , L g
“Unknown Forbs I ” T

tUnknoWn\GramihOTds ' ' . 1

T: 4ndicates trace amount, <1%.
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Table 39. Summer food habits of red-backed and tundra voles on
alpine tundra, Usibelli Coal Mine, Healy, Alaska, 1980-82. Values

are percent dry weight of diet. Sample size in parentheses.

Plant Species

Red-back Vole (17) Tundra Vole (24)

Vaccinium uliginosum fruits

70 19

‘Vaccinium vitis-idaea fruits 3 -

‘Rubus chamaemorus 5 -

Carex spp. 2 6

Eriophorum gracile - 60

B Moss/Lichens 16 10
Unknown Graminoids 1 4

Unknown Forbs. 3 1

— \ f ) f i




Table 40. Reproductive data for tundra voles in Alaska. .'Locations are assigned according to the
United States Geological Survey'1:250,000 topographic quadrangle map for the area in which the

voles were collected. Sample size in parentheses.

Mean (+S.D.) number Mean (jS.D;) number '
Location of Placental Scars of Embryos Sour?e of Data
St. Lawrence 6.0+1.4 (2) 8.3+1.3 (9) Univ. Alaska Museum, Fairbanks
Arctic 6.3+3.5 (3) - " " " "
Survey Pass - 5.9+41.8 (7) " " " o
Point Hope 6.0+1.6 (10) 6.4+1.4 (16) " " "‘ "
Bendeleben - | 7.740.8 (6) | " E X "
Healy 6.6+1.7 (14) 5.8+1.3 (16) This Study

el
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areas except the 1972 site. Shrews are insectivores, feeding on
ineects that populate the 1itter and debris found beneath vegetation
(Quay 1951; Whitaker and Maser 1976; Terry 1978). The 1972 site
exhibited the shallowest 1itter depth (P<0.05, unpaired t-test)
of all areas examined (Table 5). This lack of ground litter may
account for the shrews absence. The scarcity of insect habitat
would result in Tittle food being available, and hence make the
site unattractive as shrew habitat.

CARNIVORES
ﬁabitat Utilization

Tﬁe wolf, red fox, and coyote are very mobi]e animals, utilizing
a number of hebitats:and cover types in thei} daily activities.
Within the Usibelli study area, red foxes were observed more often
in the shrub and forested cover types (N=8) than in any other
fypes (N=3); Foxes incorporated man-made structures as denning
sites, utilizing an ebandoned truck and a stored dump-truck bed.

Coyotes (whenvexc1ud1ng sight{nqs on foads) es with foxes,
were ma1n1y observed (N 10) in the shrub cover type but use of
the revegetated areas ‘was a]so ev1dent (N=3). Hunt1ng activities
were observed on the reclaimed areas while all sightings made in
the shrub cover type‘were of animals in transit. Additionally,
the on1y den Tocated was in a man-made structure (a culvert).

WOlves were transient in the area, mainly -utilizing the region
when-Dall sheep were present. WQ]ves did not appear to prefer

any particular regioh of the~mine7- being observed in all cover
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types.. The presence of wolves during the winter probably had
1ittle affect on the local fox population, the two canids
reportedly being tolerant of one another (Murie 1944:220). _However, 
wolves may have been responsible for coyotes leaving the region
during the winter (Fuller and Keith 1981; Carbyn 1982).
Food Habits

Red foxes on the mine consumed mainly snowshoe hares and Dall
sheep during the summer and winter months (Tables 33 and 34). The
occurrence of sheep in the diet is probably the result of
scavenging on animals killed by wolves. The high incidéncerf»u
snowshoe hares.in the seasonal diet of foxes, as well as coyotes
and wolves, corresponds with the avai]aﬁi]ity of the hares in the
Usibg]li area. Signs of debarking and heavy browse damage,
densities of 18/ha in summer and 10/ha in winter, plus the reports
of local trappers, indicated the snowshoe hare population in the
Hea1y region was high and hence feadi]y available as prey to local
predators. | |

Taking into acéount%the size of the indiv{dual prey, 1agohorphs
can be considered a main food of red foxes (Johnson 1970), and
in cases where they occur in high densities, they must be
considered the most important food (Jensen and Sequeira 1978;
Jones and Theberge 1982). -But in areas where lagomorphs are
scarce,-rodents, especially voles, are the preferred food of foxes
(MacDonald 1977). Reseeding disturbed areas at Usibelli with

graminoids resulted in a greater density of voles than.are
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normally found on undisturbed tundra. Hence the red fox, on
dietary considerations alone, is not too adversely affected by
présent stripmine reclamation methods.

Coyotes associated with the'mine consumed more snowshoe hares
than any other food item identified (Tables 33 and 34). Wolves
associated with the mine and revggetated areas consumed snowshoe
hares and arctic ground squirrels during the summer but
concentrated solely on Dall sheep during the wfnter months. The
presence of wolves on the mine was more pronounced in the winter
than summer. Summer observations (N=3) were of individuals
apparently passing through the afea. Winter sigﬁtings (N=10)
were of a pack of six animals on the Gold Run Road and in the
Hydraulic Pit area. During the winter months Dall sheep congregate
on the Hydraulic Pit region and associated 1972 revegetated site,
thus making 1t‘pdssib1e-f0r wolves to concentrate their hunting
effort in one locality. Six kills of Dall sheep hy wolves were
documented on the Hydraulic Pit area between 1981 and 1982.

'Becaqse of,the relatively small size; of the areas reQegetated
on the Usibelli Mine, current reclamation procedures do'nqt appear
detrimental to the local red fox, coyote and wolf populations. The
availability of adjacent and interspersed timber and shrublands, and
associated snowshoe hare populations, provide the necessary habitat
and food to maintain the carnivores.“Howeven,ncurrent,practices
may not be sufficient. if areas. disturbed by mining result in.the
over-all elimination of shrub habitat and creation of large expanses

of seeded grassland and loss of valuable snowshoe hare habitat.
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CARIBOU

" Habitat Utilization

Forty-four separate sightings of caribou on the Usibelli Mine
were recorded from May through August, 1980-82. Iﬁ 41% of the
sightings, caribou were on a revegetated area; of these sightings,
8 (44%) were of animals grazing on the seeded grasses. The next
most frequented cover type was the shrub tundra (27%), with the
forest and tall shrub types being the least used (Table 23). These
observations should not be construed as implying daily habitat
selection by the animals-- if the caribou were observed through:
the course of a day their presence was recorded, if no animals Wefe
observed; no attempt was made to find thém (this was attempted
twice but proved to be too time consuming).

The number of animals seen per observation was normally four
(Table 23). Because of the small number observed at any one time,

the sighted animals should be considéred as a ‘band’ rather than a

'herd'. Miller et a]g (1975) suggested the basic caribou social

units usually less than ten animals, is the winter 'band’ or
group-- although these observations are summer sightings 1 shall
employ Miller's termino]ogy; It waé'not possible to confirm that -
the same individua]swreturned_touthe;mine area each year. Davis et
al.:{1982) reported caribou are not assumed to be faithfu]Ato
particular seasonal ranges, or if fidelity exists, it occurs only
for the entire herd and not for bands of the herd.

Unreclaimed haul roads associated with the revegetated sites
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were an important habitat component of caribou on the mine area.

Caribou were observed running out of the various cover types and
onto a road, apparently to take advantage of the.wind and thus
avoid biting insects.. Roads have been shown to be beneficial for
caribou; functioning as terrain on which to escape insect
harassment (Hanson 1981) and as travel routes (Roby 1978; Tracy
1977; Horejsi 1981). . Whether.a roadway represents an obstruction.
or benefit for caribou may be dependent upon thé.mode of
construction. Roads elevated substantia11y above the surrounding
terrain have been postulated to present a physical and visual
barrier to caribou (Klein 1980). Caribou on the Usibelli Mine
exhibited no fear or avoidance of the.roads in the mine area.

In addition to roads, a section of unreclaimed Tand on the mine
was used as insect avoidance habitat. The area was a mixture of
coal and rock. (the disturbed and unreclaimed cover type) that had
not been covered by topsoil. - The color of the surface was black--
resulting in the surface temperatures beihg 3to5¢C higher than on
adjacent reclaimed areas. In_Fin]and;-He11e and Aspi (1983)
found that updrafts created by solar heating of nonvegetated
surfaces .decreased dispersal of.carbon. dioxide and thus reduced
insect harassament. Thus these b1éck,'unréc1aimed areas may not
be aesthetically pleasing but may be useful to caribou.

.-, The reclaimed study plots a]1 received caribou use, but the
1976. and 1979 sites (Jocated.on a ridge) were frequented the most.

The proximity of these seeded areas to open-expanses of native
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alpine tundra range, and the location of the reseeded sites on a
wind-swept ridge, resulted in the revegetated plots being
physiognomically very similar to the caribou's native summer
habitat (Boertje 1981).

Caution should be exercised in applying the above observations
and reactions to all caribou. The revegetated areas were not on
caribou wintering or calving areas, or in major migration
corridors. Disturbance or obstructions within fhese sensitive
areas have prdven to be detrimental in the past (Klein 1980; Hanson
1981). 'Therefore thé only conclusions that can be safely made
concerning caribou and revegetated stripmine spoils are: 1) the
animals did not purposely avoid the ret]éimed areas and, 2) caribou
can and will utinze some of the seeded plants as food.

‘Food Habits

The caribou present on the Usibelli Mine consumed mainly willow,
lichens and graminoids (Table 20). The‘miné area frequented by the
.caribou was a wind—swépt ridge (elev. 732 m). “This habitat and the
conéumption of willow agree with the food habits of the Denali
National Park herd in similar habitat and during the same season
(Boertje 1981). Graminoids composed a much larger portion of the
Usibelli diets than in the Denali herd. In general, the relative
availability of palatable food species is thought to determfne the -
diet”of' caribou on'a particular range’ (Skoog' 1968; Bergerud 1977).
The small 'grasslands’'~created ‘as a result-of revegetating mine

spoils have made available a summer range of higﬁ]y-nutritioUs and
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digestible forages (Fig. 5). The high incidence of grasses (30%)
in the diet indicates the Usibelli caribou are taking advantage of
the reseeded areas and incorporating the seeded plants into their
diets. | ; |
(i: The high occurrence of mosses (10%) found in the Denali diet was
considered by Boertje (1981) to have been ingested incidental to
the selection of .other fofages. Mosses are eaéi]y overestimated
when using the microhisto1ogica1 technique because they frégment
more than other plants; even tiny sized moss ﬁartic]es are easy to
identify. Dearden et al. (1975) reported high numbers of moss
fragments can cause the underestimation of other.forages, especially
lichens. They performed digestion trials with reindeer, cattle
(§9§_spp;) and bison (Bison bison), and found mosses were completely
indigestible-- and were assumed to be of insignificant nutritional
jmportance. ‘Recéht]y the cbnsumption of moss has been postulated
to function more as an édaptation to cold than as an important
food item (Prins 1981). | |
““Boertje (1987) deteriined the nutrient content of the Sumer
.diétary‘componénts of the Denali caribou herd (Table 21). "The
nutrient contént of the Usibelli diet (Tab]e:22) was found to be -
Simi]ar to the Denali diet in crude protein levels and total
nonstructural carbohydrates. Based on this comparison of
nutritional levels the Usibelli range (incorporating the revegetated
bokti%ns) meets the nutritional needs’ of caribou in the summer: Of
the plants presently used for\rec1amation; red fescue was the

species of greatest nutritional and dietary importance.
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MOOSE

Habitat Utilization

Visua] observations indicated moose utilized the tall shrub
cover type more than any other area (Table 24). Of the 24 (49%)
observations recorded in the tall shrub area, ten (42%) occurred in
the summer months (May-August) while 14 (58%) were winter -
observations, indicating the year-round 1mportance of the tall shrub
zone as mdose habitat. The forested areas were.utilized mainly in
the winter months, with 73% (N=8) of the sightings occurring between
Septémber-Apri]. This winter use of forested areas coincides with
the observatiohs of McNicol and Gilbert (1980), Chamberlin (1972),
Des Meules (1964), and Doerr (1983), all of whom noted the movement
of moose from.open tq moderate canopy cover’aS'Show dépth and wind
increased.

The year-round importance of the ta11.shrub cover type and
winter use of forested areas at Usibelli indicates the importance
of having a mosaic of cover types available to—suppbrt a moose
popﬁ]ation;_.Revegetated stripmine spoils did not serve as barriers
to moose movements nor did the seeded grasses contribute
significant]y to the diet. The stripmine conditions that appeared
imporﬁant to moose on the Usibg]]i Mine were abandoned roads;
unreclaimed s19pes;‘and%unrec1gfmgd (not seeded) road embankments.

- . Road-building activities on stripmines result in the deposition
of soil over the vegetation within 30-50 m of the road. This

accumulation of surface soil offers a site on which natural
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revegetation can occur. On the Usibelli Mine, willows (especially

alder apparently dominanting the willow later in the successional
continuum (Tables 9 and 10). This same plant trend was also evident
on abandoned roads that were naturally revegetated.

Ahlen (1975), while working in Scandihavia, noted road-bui]dfhg
for forestry purposes resd]ted in a specific roadside vegetation,
where early successional plant species colonized the exposed soil.
He observed Salix was often abundant and constituted an important

cervid browse. Moose and red deer (Ceérvus elaphus) followed the

roads long distances, browsihg on roadside vegetation. The same
use of roads for travé] and roadside vegetation for food was
observed for the Usibelli moose. Thus it was the roadside
vegetation, creek bottoms and the availability of a forested area

in the winter, that were important habitat for moose on the Usibelli

Coal Mine.

Food Habits

Food habits of moose associated with the Usibelli Mine
generally para11e1-dietary data reported for interior Alaskan
moose-- willow is heavily utilized (Table 25).

Under the best conditions woody browse contains less thah 10%
crude protein, 1-7% crude fat, 40-60% carbohydrates (NFE), and
20-40% cellulose (crude fiber) (Houston 1968; Milke 1969). Salix

alaxensis Teaves contain over 10% crude protein and thus could

easily meet the summer protein needs (Fig. 7). GasaWay and Coady




137

(1974) reported winter crude protein levels of 6% for Kenai and
interior Alaska browse consumed by moose. Additionally, moose
exhibit a reduced food intake in late winter (Gasaway and Coady
1974); thus having 7-10% winter crude protein levels and approximate
45% digestibility (IVDMD) qualifies S. é]axensis as a usable

year-round forage species on the Usibelli Mine.

Although known to feed primarily on woody vegetation, moose also
consume grasses. In Sweden, Cederlund et al. (1980) detected small

amounts of grasses, particularly Deschampsia flexuosa, in the rumen

during all months except January and June. Houston (1968) noted

Wyoming moose ate significant quantities of grasses in spring and

summer. Cushwa and Coady's (1976) pbsérvations were similar for
interior Alaskan moose:. Usibelli moose consumed grasses during the
spring and summer:months, periods of highest crude protein and

digestibility (Fig. 5).

Table 41. Pooled soil textural data (TO samples per study site)

?br‘revégetated sites on the Usibelli Coal Mine, Healy, Alaska.

PERCENT |
Study Site Sand SiTt Clay Rock Textural Classification

i~

SN2t 4w 2 27t loam
1976 29 29 42 38 clay
e T ere T Teet T e et T clay
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DALL SHEEP

‘Habitat Uti]ization

‘The Dall sheep that grazed the revegetated mine spoils on the
Usibelli Coal Mine are a separate entity from the surrounding
Denali National Park herds. In 1975, A1aska Department of Fish and
Game biologists live-trapped and collared (with numbered collars) a
group of sheep on a section of the reseeded mina° Subsequent
helicopter surveys and hunter returns verified the Usibelli sheep
were a distinct_herd; o¢cupying a summer range pearﬁSugar'Loaf
Mountain (Fig. 2), with the Usibelli Mine and its reclaimed areas
falling on-the.edge of their apparent winter range.(W. Heimer pérs°
comm;)

The attractiveness of the reclaimed areas as sheep winter range
was observed'durihg this study. Wild sheep normally migrate to
high e]evationfranges in summer (Murie 1944:70-75; Hoefs and Cowan
1979), and w1nter at Tower a1t1tudes (Murie 1944 70~ 75) |

Da11 sheep at Us1be111 exh1b1ted s1m11ar hab1ts They left the
mine in the val]ey dur1ng spr1ng and summer, return1ng in the
autumn and winter to graze on the réclaimed areas near the Hydrau]ic
. Pit and on adjacent nat1ve range (Table 28) |
| In the1r study of Da]] sheep in the Yukon Terr1tory, Canada,
Hoefs and~Cowan (1979) "obséfved that the irtensity with which winter
randééiare used depend;d on fﬁé proximity of the area to escape
terrain. Almost all the low elevation winter ranges they examined

had escape terrain nearby (exceptions were mineral licks or large

e =
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open areas where approaching predators could be easily detected)°
They also noted the importance of preferred 'bedding' sites, areas
along canyons or on elevated spots which allowed surveillance of
the surrounding area.- The Hydrau]ic'Pit area conforms to Hoef's
and Cowan's description of a desiréble winter range. The flat
revegetated areas are adjacent to steep walled terrain that are
readily used by the éheép fo escape'pfedators. ‘Additionally, the
presence”of narfow bench-1ike areas provide ideal bedding sites
which the‘shéep use With’great predictibi]ity. The presence of
these bedding sites with their view of the surrounding area
further characterize the HydkaulﬁéﬂPit as being similar to natural
winter range. |
The prbximity of the wihtefing area to human activity and its
consequential deterring affect on predators (eg. wolves); vertical
topography for bedding sites and escape routes; and the tendency for
the area to be kept showf;eé by wind, have all served to enhance
the attractiveness of the miné site to the 1oca1'sheep population.
"Food Habits | I
Grasses composed the winter diet of Dall sheep on the Usibelli
Coal Mine (Tab]e 29). This consumption 6f grasses parallels
reported winter use of graminoids on the Kenai Peninsula (Nichols

QL’.}Y‘\];’A(!

S HeTher ' 1972) ' and “tn SiEaNTor askd (HiMe Todaidelesy "

Whitten 1975). |
"“'Field studies relating flutritional content of forages and diets

for Dall sheep are scarce. ‘Heimer (unpub. data) chemically
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analyzed the washed rumen contents of two sheep populations. The
sites were representativé of a 'low quah"cy‘l (Dry Creek) and 'high
quality' (Robertson River) Dall sheep population. The Dry Creek
spring (April) samples (N=13) averaged 9.2% crude protein, 77.4%
NDF, and 48.5% ADF.. Winter (November) rumens (N=9) contained 6.3%
crude protein, 79% NDF, and 48.5% ADF. The 'high quality' range
spring sémp]es.(N=12) confained 9.6% crude protein, 78% NDF, and

45% ADF. Festuca rubra and Calamagrostis canadensis comprised over

50% of the identifiable items in sheep diets on the mine area.
Samp1e§ of F. rubra and C. canadensis collected on the sheep range
in the summer-contained average (+SD) crude protein, NDF; and ADF
levels of 5.9+1.8, 59.2+4.6, 32.4+3.5, and 7.4+4.2, 63.5+7.2, and
36.0+5.4 percent, respectively. Wiﬁter samples of red fescue
contained‘3;1ip.9; 61.9+9.3, and 40;5i6.5%-crude protein, NDF, and
ADF. Bluejoint contained 2.5+1.9, 76.3+10.7, and 49;919.2 percent,
respectively. When compared with Heimer's rumen content data, the
‘ fescue and bluejoint at Usibelli ranked lower iﬁ crude protein.
than native range.

In an.attempt to further determine if the nutritional levels of
revegetated mine'spoi1s are sufficient to meet the needs of Dall
sheep, the nutrient content of the Usibelli sheep diets were
Compared with'thecrecommended nutrient levels for maintenance in
‘domestic.sheép'(g!ig spp.) (Table 42). The reseeded areas,
principally thevadrau1ic Pit, functioned primarily as-winter

range (Table 28); therefore; the nutrient content of the winter

i
i

—
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diet was examined to determine if the available forage supplied a
'maintenance’ diet. Red fescue and b]uejdint comprised 55% of

the winter diet. Neither species provided the 8.9% crude protein
recommended for domestic sheep or the suggested phosphorué levels
(Fig. 5); Red fescue supplied sufficient ieve]s'of calcium but
b1uejoint'remained deficient. ‘On the unproven assumption that
dietary requirements of Dall sheep are similar to those of domestic
sheep, it appears the seeded grasses used in revegetating the
Usibelli Mine are inéufficient to_meef the haintenance needs of

wintering Dall sheep.

Table 42. Recommended nutrient content of domestic sheep diets.!

Body Crude = -~ “Body weight of adult

Sex Weight  Protein’ Ca p " Dall sheep?
Ewes =~ 80 kg  8.9%  0.25% 0.24% | 70 - 90 kg

Rams 100 ° 8.9  0.30 0.17 45 - 56

1: values from National Research Council (1975).

2: values from Whitaker"(1980).

...Like other wild ungulates which experience seasonal changes in
forage quality,.Dall sheep annually undergo major fluctuations in
gneray,retention and, based.on obseryed weight Toss, are in.

negative energy balance during winter. Nichols and Heimer (1972)



142

recorded winter weight loss for adult ewe Dall sheep on the Kenai
Peninsula as approximately 10.5 kg over 165 days, or an average of
0.06 kg/day. Although Dall sheep utilize essentially all visible
fat reserves before spring (Heimer 1973), they still must consume
forége of a high enough crude proteinicontent to keep the rumen
microbes functioning. Exhausted fat reserves and a decimated
microfiora reSu]tﬁQﬁn death for wintering Dall sheep. Oh et al.
(1968) reported'4:3% protein levels in domestic sheep forage 1imited
ruminal fermentation. Red fescue and bluejoint exhibit protein
levels in excess of 4.3% during all months except the winter
period, December through April (Fig. 5). Based on plant nutrient
data; if Dall sheep on tﬁe Usi5e111-C0a1 Miﬁe foraged solely on
revegetated grasses they would have difficulty maintaininé rumen
function. |

| Sheep foraged on thé reseeded Hydraulic Pit aréa for varying
lengths of fime; Bands wéré‘idehtifjed"by“hdfgihg distinctive
jndividua]s-— such;characte}iétics a; the length of b%oken horns
dr body scars aided identiffcétion; Groups of sheep wére observed
foraging on the Seeded area for 2-5 days and then Sighted 3-15

(s

kms aWay>feéafng‘iﬁ'wfhdbléwﬁ afeaéjﬂ Wé11 u§ed}f;?§}s Teading

P 3%

et

| from the Hydrau]ié Pit to crétered sites. near Heé]y Creek and

along the'ridge between Cripple and-Dora Creeks were additional
évidenceﬁof'fofagiﬁg outside the reclaimed areas. This supplementa1
feeding on-native plants may prbvide the additional protein

necessary to maintain ‘rumen activity.

iy
¢
{ .
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Of the graminoids used for revegetation purposes, red fescue
and bluejoint were the species most readily consumed by Dall
sheep.” However, the importance of having access to sources of

protein other than seeded graminoids must not be underestimated.
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SUMMARY

The impact of stripmine activities and reclamation on wildlife
species in interior Alaska will depend on the magnitude of the
areas disturbed.. Small-scale djsturbance;, as exemplified by the
Usibelli Coal Mine, are not that detrimental to. the local animal
populations. The ready access to surrounding, undisturbed native
habitat greatly mediated any negative affects caused by the
disturbed areas. The Usibelli Mine at ﬁresent must be considered

the premiere Alaskan example of how surface mining, reclamation,

and wildlife can be integrated together in a manner beneficial for

both man and animal. But if future stripmining operations are to be

large-scale hndertakings, involying the disturbance of hundreds of
hectares of land; then reclamation procedures curreﬁt]y being used
in interior Alaska will be of Tittle value to most wildlife.

The loss of a naturally complex, mu]ti-]ayered'vegetation
community and its replacement with a monotypic community of
graminoids will be detrimenfa] to almost all animal species native
to Alaska. Small mammals, that specifically consume grasses, and
raptorial birds that concentrate on these small herbivores will
greatly benefit from current reyegetation practices. However
large ungulates such as caribou and moose will lose valuable
feeding habitat. Dall sheep may derive some benefit from the
seeded grasses, but without nearby escape terrain and access to

native range, sheep use of large seeded areas is doubtful.
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Avian species will be adyersely affected through the loss of
feeding and nesting habffat. Other species will be eliminated from,
or confined to, small areas because of the- loss of critical ‘
seasonal food_resodrces (eg. red-backed voles) or_éhanges in soil
structure and texture (eg. arctic-ground squirrels). Small areas
disturbed by surface.-mining-and allowed .to naturally revegetate
were found to support small mammal and bird communities more
diverse than seeded areas. The implication is that, in surface
mined areas not subject to serious erosion problems, topsoil
shoﬁ]d be replaced and-the éite allowed to revegetate via natural
plant succession.- ‘

Current reclamation and.mining-procedures should be altered:to
promote a more dfverse_vegetation or to insuyre that a sufficient
amount of native vegetation will remain intact in a stripmined
area. If-suchAChanges‘are not implemented, large scale coal
mining and concomitant reclamation activities within Alaska will

have.serious detrimental effects on native wildlife populations.

e Ry Ni [T g e oA Fae seesem svepes R
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MANAGEMENT RECOMMENDATIONS

Based on this study, 1 suggest the following recommendations
so that current mine reclamation techniques will better meet the
needS'bf Tocal wildlife sbecies; _

1) promote a diversity of vegetation on areas that are mined
and reclaimed, especially if-the disturbed areas are large. The
greatest drawback of current reclamation techniques in Alaska is
the resuliting formation of monotypic grass stands. These areas
are of very little value to the majority of wildlife species that
inhabit interior Alaska because of the lack of food and/or niche
diversity. If buffer zones consisting of shrub or forested habitat
were-1eft'undisturbed; the usefulneSS»of thé surrounding reclaimed
areas would be enhanced. These buffer sites would pfovide
critical native vegetation for food, security cover, and reproductive
habitat -for many wildlife species. Such-areas could serve as source
areas from Which small mammals could repopulate reclaimed areas
when the’ sites ‘become suitable habitat. The buffer zone
vegetation would also serve as seed banks from which native plant
species could invade reclaimed areas; thereby promoting
revegetation of the region by native plants.

2) place uprooted trees and brush in wind rows or piles

adjacent to undisturbed areas. These brushpiles would provide the

, covef and habitat needed by small mammals and hares, and provide

perches and nest sites vital to birds.

3) if seed sources or cuttings are available, native plants .
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are recommended for reclaiming disturbed areas.

»4) of the species'current1y used for mine reclamation, red fescue
and bluejoint appear to be the most beneficial to wi1dlife and
should be incorporated into seed mixtures applied to interio}
Alaskan stripmine spoils.

" 5) in areas where soil erosion‘problems are not pressing, !
seeding rates should be 1ow so as to produce grass stands with
openings'into which native shrubs, trees and forbs can readily
invade. |

The above recommendations could be implemented under the current
State'and federaid?egulationé'govérning stripmine reclamation. The
amount and type of buffer areas left would vary according to the
$ize (number of hectares) and -cover types disturbed by surface

mining.

b [
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