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Surface disturbance associaled with placer mining in
the Glen Creek mining area. Tall shrub scrub cover
type adjoins areas of surface disturbance in stream
drainage. (NPS pholo)



Aerial Photos of Land Cover Types
Aid Denali Mining Impact Analysis

By Steven Hunt, Budd Titlow, Ralph Root, John Dennis and Garry Waggoner

The Alaska National Interest Lands Censervation
Act (ANILCA), enacted on Dec. 2, 1980, established
new, and extended existing, conservation system
units in Alaska managed by the National Park Service.
U.S. Fish and Wildlife Service. Bureau of Land Man-
agement, and U.S. Forest Service. Among other pro-
visions, the act expanded Mount McKinley National
Park and redesignated it as Denali National Park and
Preserve fo take in the entire mountain massif and
protect habitat for wildiife and fish populations on 6
million acres of federal lands.

Additionally, ANILCA withdrew federa! lands within
National Park System units from the U.S. mining laws.
subject to vakd existing rights; 317 such claims exist
within the Kantishna Hills portion of Denali NP. north
of the Alaska Range; another 151 claims are concen-
{rated in the Dunkle Mine area of the park, south of
the Alaska Range. ANILCA provided specific direction
with respect to these claims by requiring a study of
park and mineral resource values for both areas. in-
cluding the environmentat consequences of further
mineral development.

In 1982, the Kantishna Hills Dunkle Mine study
group. consisting of three state and four federal agen-
cies, was created to prepare the required study report.
This study group conducted field investigations in
1982 and 1983 on geology. mining history. mineral
resources, water quality. fish populations and aguatic
habitat. saimon spawning, histanic resources, wilder-
ness potential. recreational use. wildlife habitat, and
large mammal populations. including the Denali
canbou herd.

Due to the considerable potential for further mineral
development to cause significant effects on the natu-
ral and human environment, the task assignment in-
cludea preparation of a technically adequate EIS. The
National Park Service was made the lead agency for
preparing this EiS, and the Environmental Assess-
ment Branch of the NPS Energy. Mining and Minerals
Division was given responsibility for producing it.
Preparation began in March 1983 and ended in De-
cember 1984.

This article describes a project initiated by the au-
thors in 1983 to identify and map the vegetation and
land cover types present in the two areas - Kantishna
Hills and Dunkle Mine. The mapped vegetation and
land cover types were analyzed relative 10 existing
and future mining locations and the findings were
used in the EIS analysis to evaluate alternative man-
agement options ranging from mineral development
to park resource protection in both study areas. The
overall purpose was to provide an adeguate technical
basis for analyzing enviranmental consequences and
enhancing use of the EIS for informed decision-making.

The Kantishna Hills study area, 194,968 acres, lies

near Wonder Lake in the north central portion of the
park in rugged, low lying hiils. The Dunkie Mine study
area, 22.841 acres. lies along the park’s east bound-
ary, south of the Alaska Range near Broad Pass and
east of the West Fork of the Chuhina River. (Fig. 1)

Development of Vegetation Classes. The vegeta-
tionland cover classification system adopted for the
study had %o refiect the following factors and con-
straints:

t. The purpcse of the vegetalion maps was to pro-
vide guantitative data on vegetation and cover types
within the study areas relative to existing and future
mining locations.

2. Existing aenal photographs had fo be used and
no on-the-ground checking of vegetation and land
cover types was possible.

3. Because of gaps in coverage, both colcr infrared
(CIR) and tlack-and-white (BW} photos had to be
used.

4. Calculations of the aerial extent of each mapping
class had 1o be available within 4 weeks after the
project started.

5. Project team members lacked detailed on-the-
ground knowledge of vegetation types at one ar both
study areas.

6. Choice of mapping classes had to reflect a gen-
eral approach to reduce complexity, minimize the dif-
ference between inferpreters, and maximize overall
accuracy.

The project team considered using an existing sys-
tem (A Prefiminary Classification System for Vegeta-
tion of Alaska by Viereck and Dyrness, revised as of
1982}, but inspection of this system, pius the limiting
factors listed above, led the team to develop a hybrid-
ized system that contained 15 vegetation and land
cover classes and included three levels of density for

forest cover and three shrub classes. After reviewing
a large number ¢f ground and iow altitude 35mm ¢olor
photographs and atternpting to interpret them for por-
tions of the study area. the team members found that
even this system was too complex and highly detailed
to permit accurate and consistent mapping. At this
point the team workecd out a new system with fewer
classes and a more generalized approach.

The new system, with 10 classes. contained only
two classes of forest, two classes of shrubs, and six
other classes. These ten cover classes included:

1. Floodplain forest: A tal forest of both conifer-
ous and hardwood tree species with crown cover of
25 percent or more, generally restricted to drainages
within the study area.

2. Upland forest: A medium to low stature forest
on upland sites with a total crown cover of 25 percent
or more.

3. Tall shrub scrub: This cover type s imited to
shrubs with heights exceeding 5 feet and crown cover
exceeding 25 percenl. It occurs from drainage bot-
toms o near timberline. often mixed with a lower sta-
ture. open shrubland.

4. Low shrub scrub: This consisis primarily of low
shrubs (less than 5 feet tail) and open areas covered
with grasses and sedges — abundant on siopes and
benches throughout the area.

5. Alpine tundra: This mapping unit occurs usu-
ally above 3000 feet throughout the study areas. Bare
rock and soil are intermixed with a thin layer of lichens.
dwart shrubs, forbs, and grasslike plants.

6. Floodplain barren: Active stream floodplains
where fiooding occurs frequently and nonvegetated
or sparsely vegetated ailuvium {less than 25 percent
cover} predominates.

Continued on next page

Table 1: Summary of Study Area Vegetation and Land Cover Types

Study Area Vegetation Types (acres — percent)

Class Kantishna Hills Dunkle Mine
Fioodplain Forest 4978 (2.6 87 (04}
Upland Forest 46,792 (24.0) 1.256 (5.5}
Tall Shrub Serub 40,500 (20.8) 11.650 {51.5)
Low Shrub Scrub 71,113 (36.5) 9.312 (40.8)
Alpine Tundra 29752 (15.3) 57 (0.3)
Floodplain Barren 396 (0.2) 316 (1.4)
UplandBarren 158 (0.1) —

Altered 468 (0.2) 23 (0.1
Fire Scar 809 (0.4) —

Water — 138 (0.6)
Total Area 194,968 (100.0) 22.841 (100.0)
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{Continued)

other known maps of the study areas. and met the
need for estimating quantitatively how much of each
land cover type would be affected by each land use
alternative considered in the EIS.

Although this approach was generalized, because
of the abbreviated project deadlines and the inability
of the study team to make onsite verifications, it did
provide sufficient discriminative ability to show, for
exarmple, that placer mining in the Kantishna area
would occur disproportionalely in the floodplain forest
cover type (3% of the Kantishna study area. 12% of
which would be affected) and in the tall shrub scrub
covering 21 percent of the Kantishna study area, 6
percent of which would be affected.

Summary

The vegetation maps produced from this study pro-
vide sufficient detail to make the general calculations
and comparisons of cover types needed for quantita-
tive evaluations of the impacts that could be expected
from various mining program alternatives. However,
tecause of the generalized nature of the cover types
and the lack of ground truthing, the maps are not
suitable for use in detailed wildlife habitat surveys,
plant ecology studies, or other more specialized uses.

Hunt is a Resource Protection Specialist with the
Environmental Assessment Branch of the NPS Wash-
ington Office (WASQY), Energy. Mining and Minerals
Division; Titlow is an Ecologist. Root a Geologist, and
Waggoner a Botanist with the NPS WASO Geographic
Infarmation Systems Fieid Unit {Denver). and Dennis
is Chief of the Terrestrial and Aquatic Resources
Branch, Biological Resources Division. WASO.
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